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TOM TAT

Bacillus thuringiensis 1a vi khuan san sinh doc t6 dudi dang protein chuyén
biét cho cac loai con trung giy hai, nhung khéng anh huong dén con nguoi, dong
vat hitu nhil, va méi truong sdng. Bacillus thuringiensis ¢ hiéu qua diét sdu cham,
phé ky chu hep, thoi gian hiéu lyc ngan, chiing lai dé bi rc ché béi tia UV nén can
c¢6 nhitng yéu cu cao vé cong nghé san xuat va k¥ thuat st dung. Hién nay, véi xu
huéng 4p dung tiéu chuan san xuit nong nghiép tot (GAP — Good Agriculture
Practices), viéc phat trién ciing nhu st dung Bacillus thuringiensis mot cach phd
bién co thé mang lai nhitng wu diém vuot troi, dic biét khong gay hai dén moi
truong, doéng thoi; qudc té hoa thi truong ndng san an toan. Vi viy, ludn 4n
“Nghién ctru sy da dang va ddc tinh cia vi khuin Bacillus thuringiensis var.
kurstaki trén sau an la hai rau & Viét Nam ” duoc thuc hi€n tor nam 2015 dén
nam 2021.

Muc tiéu nghién ctru nham xac dinh sy phan bd cua vi khuan B. thuringiensis
& mot sd tinh, thanh tai Viét Nam; 1ap bod mau vi khudn B. thuringiensis var.
kurstaki ¢6 doc tinh cao lam nguén vat liéu san xuat ché phém sinh hoc; xac dinh
diéu kién 1én men tu dong vi khuan B. thuringiensis var. kurstaki; danh gia hiéu qua
gy chét sau trén thuc nghiém. Nghién ctu dugc thuc hién véi cic phuong phap
nghién ctru vi sinh, hoa sinh, k¥ thuat sinh hoc phan tir va thuc nghiém trén déng
ruong.

Nghién ctru di tién hanh thu 616 mau dat tap trung & cac khu vuc dat canh
tac, dat khong canh tac, rung bao tdn, ven duong & 22 tinh, thanh. Két qua da phan
lap duoc 1.337 khuan lac ¢ hinh thai khac nhau, xac dinh c6 261 chung sinh tinh
thé voi su xudt hién cua doan gen cryl, cry2, crv4, cry9 c6 ti 18 twong dong tir 93 -
100% trén GenBank va ¢6 5 chung xuat hién gen mi héa protein vip3a. Xac dinh 3

ching vi khuan VBt21110.1, VBt26310.1 va VBt2751 chiu duoc tia UV sau 120
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phat xir 1y, cac chiing vi khuan nay c6 tiém nang phat trién thudc trir sdu sinh hoc str
dung trong néng nghiép. Két qua thi nghiém vdisau to trén ciy cai ngoai dong rudng
tai Thanh phé HO Chi Minh cho thay san pham VBt dat hiéu luc diét sau to 79,6%.

Véi mdi trudong dich chiét nAm men, phuong phap dap tng bé mit — cau tric
tai tim da x4c dinh diéu kién i wu cho sy 1én men ctia vi khuén cao nhat véi thoi
gian 1a 49,5 gio, pH 7,5 va nhi¢t d0 ¢ 27°C thu dugc mat do vi khuan B.
thuringiensis 9,1 x 108 CFU/mL (8,961 (log CFU/mL)). Ché pham VBt bao quan &
diéu kién nhiét 4o 4°C, 25°Ctrong thoi gian 1 — 6 thang hay 35°C trong 3 thang mat
d6 vi khuan Bacillus thuringiensis var. kurstaki giam khong déng ké.

Két qua nghién ciru cta ludn an di cung cip nhitng thong tin vé sy phan bd va
tinh da dang di truyén cua vi khuan B. thuringiensis var. kurstaki & cac ving sinh
thai cia Viét Nam; xac dinh dugc gen doc tinh cry, vip3a ddi voi sau khoang
(Spodoptera litura), sau to (Plutella xyslotella), sau xanh da lang (Spodoptera
exigua); xac dinh duogc diéu kién 1én men tu dong cho viéc gia tang mat s6 vi khuan
B. thuringiensis var. kurstaki. C6 thé st dung cac ching vi khuan B. thuringiensis
var. kurstaki phat hién dé chuyén nap gen cry vao cay ky chia nham nang cao kha
nang phong tri sau an la.

Tir khéa: Bacillus thuringiensis var. kurstaki, ché pham VBt, sau khoang
(Spodoptera litura), sau to (Plutella xylostella), sau xanh da lang (Spodoptera

exigua).



SUMMARY

Bacillus thuringiensis is a bacterium that produces a toxin in the form of a
protein specific to insect pests, but has little to no effect on humans, mammals, and
the environment. Bacillus thuringiensis has a slow killing effect, a narrow host
spectrum, a short potency, and is easily inhibited by UV rays, so it requires
advanced production technology and application technique. Currently, with the
trend of Good Agriculture Practices - GAP, the widespread development and
application of Bacillus thuringiensis products can bring significant advantages in
reducing environmental pollution, and internationalizing the safe agricultural
product market. Therefore, the thesis “The study on diversity and toxicity of
Bacillus thuringiensis var. kurstaki on pest larvae of leafy vegetables in Vietnam”
was conducted from 2015 to 2021.

The research objective was to determine the distribution of B. thuringiensis
in some provinces and cities in Vietnam; establish sample collection of B.
thuringiensis var. kurstaki with high toxicity as a source of raw materials for the
production of biological products; determination of automatic fermentation
conditions of B. thuringiensis var. kurstaki; evaluating pesticide efficacy in practice.
The study was perform using research methods of microbiology, biochemistry,
molecular biology techniques and testing field application.

A total of 616 samples of soil in 22 provinces and cities, specialised on
agricultural lands, non-agricultural lands, conservation forests and roadsides, were
used for isolation. 1,337 morphologically different colonies of the Bacillus genus
have been isolated, of which 261 crystalline isolates were identified carrying cryl,
cry2, cry4, cry9 genes with the similarity rate from 93 to 100% according to

GenBank and 5 isolates carried gene encoding vip3a protein. 3 isolates, designated
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VBt21110.1, VBt26310.1, and VBt2751, showed tolerance to UV light at 120
minutes of exposure. These three bacterial isolates are potential candidates to be
developed into biopesticide for agricultural use. Results of field experiments on
broccoli plants in Ho Chi Minh city showed the pesticide efficacy of inoculant and
liquid biopesticide VBt to be 79.6%.

With the use of yeast extract medium, response surface method at the center
determined the optimal fermentation conditions for the highest bacterial
concentration to be 49,5 hours, at pH 7,5 and temperature 27°C,producing a
bacterial concentration 9.1 x 108 CFU/mL (8,961 (log CFU/mL)). The biopesticide
VBt showed no significant reduction of Bacillus thuringiensis var. kurstaki
concentration when stored at temperatures of 4°C, 25°C for 1 - 6 months or 35°C for
3 months.

The research results of the thesis have provided information on the
distribution and genetic diversity of B. thuringiensis var. kurstaki in ecoregions of
Vietnam; determined the toxicity genes cry, vip3a for beet armyworm (Spodoptera
litura), diamondback moth (Plutella xyslotella), armyworm (Spodoptera exigua);,
determined automatic fermentation conditions for the production of B. thuringiensis
var. kurstaki. It is possible to use the discovered strains of B. thuringiensis var.
kurstaki to transfer the cry gene into the host plants to improve their resistance to
pest larvae.

Keywords: Bacillus thuringiensis var. kurstaki, diamondback moth (Plutella
xyslotella), beet armyworm (Spodoptera litura), armyworm (Spodoptera exigua)
biopesticide VBt.
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MO PAU

1. Tinh cép thiét

San xudt nong nghiép voi viée tao ra cac san phidm an toan cho ngudi tiéu
diing, dong thoi bao vé méi truong di va dang duoc xem 1a xu hudng tat yéu trén
thé gidi. St dung céc tac nhan sinh hoc 13 giai phap gitp giam lugng hoa chat ndng
nghi¢p trén déng rudng, trong do, vi khuan Bacillus thuringiensis dugc coi la mot
loai thudc trir sau sinh hoc ¢6 hiéu qua va dat do an toan cao, tuy nhién ching van
chua duoc g dung phd bién va san xuat hang loat do chi phi san xuat cao (Pan va ctv, 2021).

Vi khuan B. thuringiensis 13 loai vi khuan Gram duong, hiéu khi, v6i tinh cht
dic biét 1a kha nang gdy chét con tring do san sinh protein nodi doc to cry,
(Frankenhuyzen, 1993; Kumar va ctv, 1996; Schnepf va ctv, 1998; Ennouri va ctv,
2017, Sun va ctv, 2021). B. thuringiensis san sinh doc t6 dudi dang protein chuyén
biét cho mot s loai con trung gay hai, khong anh huong dén con nguoi, dong vat
hitu nhil va moi truong sinh thai (Mazid va ctv, 2011). Ngoai ra, cac san pham
khong doc hai cua cac protein nay khong tich tu trong mdi truong va hoan toan co
thé phan hity sinh hoc (Oberemok va ctv, 2015; Chattopadhyay va ctv, 2018).

Trong nhiing nim qua, cic nha khoa hoc d c6 nhiéu nghién ctru dé phan lap

vi khuan nay tu nhiéu méi truong khac nhau (Baig va Mehnaz, 2010; Silva va ctv,
2012; Dagga va ctv, 2016). Cac nhom nghién cuu da tao dugc nhiéu bo suu tap cac
chung B. thuringiensis c6 kha ning phong trir nhiéu loai con tring va siu hai véi
cac hoat tinh khac nhau. Gen cry phd bién nhat & cac ching B. thuringiensis tu
nhién 1a cac gen thudc nhém cryl, tiép theo 1a nhém cry2 (Ben-Dov va ctv, 1997;
Bravo va ctv., 1998). Su phu thudc nay di din dén gia ting tinh khang doc té cry &
cac quan thé con trung (Bravo va ctv, 2011; Ali va ctv, 2018).

Tuy nhién, mdi chung B. thuringiensis chi chira mot s6 nhom gen cry gay doc
v6i mot sb loai con trung nhét dinh (Schnepf va ctv., 1998). V&i su phat trién va

ung dung rong rai cua cong nghé gen ngay nay, viéc xac dinh nhanh céc gen cry



mong mudn, tao dong va xac dinh trinh ty gen doc t6 1a van dé rat can thiét gop
phén cai tién céac thudc trir sdu sinh hoc Bt hién co.

Theo ghi nhan, B. thuringiensis dugc nghién ctru va tng dung dau tién tir nim
1971 tai Vién Bao vé thuc vat va Phat trién, cac nghién ctru chuyén sau vé gen dugc
thuc hién tai Vién Cong nghé Sinh hoc Ha N§i. Trong do, nguén B. thuringiensis
thu thap, phan 1ap tr Viét Nam duoc xem rit da dang vé loai va doc tinh, véi nhiéu
dé nghi st dung cho kiém soat mudi nham ngira bénh truyén nhiém, nhung chua cé
dong thuan (Koichi va ctv, 2006; Pham Thi Thuly, 2013). O Viét Nam thubc trir
sau sinh hoc dugc s dung nhiéu, dic biét co nguén géc tr vi khuan B.
thuringiensis. Vi vi khuan B. thuringiensis var. kurstaki, c6 khoang 30 san pham
thuong mai khac nhau trén thi truong da va dang dugc sir dung rong rai tai cac vung
trong rau sach trén ca nudc trong phong trir cac loai sau hai rau nhu sau khoang, sau
xanh, sau to, siu cudn 1a. Viéc st dung ché pham tir vi khuan B. thuringiensis nhu
thudc bao vé thuc vat thong thuong dé bi anh hudng béi cac yéu to mdi truong bén
ngoai, nhét 1 birc xa mat troi 1am giam doc t6 va thoi gian ton tai (Beegle va ctv,
1981; Pozsgay va ctv, 1987; Pusztai va ctv, 1991; Cohen va ctv, 1991).

Do c6 nhiéu vu diém bao gom tac dung cu thé d6i voi au tring, con tring giy
hai, khong c6 tac dung khong mong mudn ddi véi méi trudng va cac sinh vat khong
phai muyc tiéu va dé dang két hop véi cac phuong phap kiém soat khac, B.
thuringiensis c6 mot vi tri ddc bi€t quan trong trong kiém soat sinh hoc (Rodriguea
va ctv, 2015; Lima-Perez va ctv, 2019). Trén thuc té, viéc tao ra ché phém sinh hoc
tir B. thuringiensis chi duoc san xuat bang cach 1én men (Bernhard va Utz, 1993).
Mit khdc, dé tng dung chiing vao san xuat cong nghiép, can phai cai tién quy trinh
san xuat, dac biét 12 méi truong ting sinh phit hop véi quy mé 16n (Kanekar va ctv, 2002).

Do d6, viéc tap trung nghién ctru cdc ngudn gen doc tinh (cry, cyt, vip) va luu
trir nguon giéng dé sir dung 1au dai cho viéc san xuat cdc ché pham B. thuringiensis
var. kurstaki that su can thiét va viéc st dung bo mau vi khuan B. thuringiensis var.
kurstaki cho nghién clru san xuét thube bao vé thuc vat & Viét Nam nham xay dung

quy trinh cong nghé san xuit cé hé thdng va quy mo 16n. Bén canh do, viéc day



manh cong tic khuyén ndng, két hop tap huan sir dung thudc BVTV c6 hoat chat tir
vi khudn B. thuringiensis mt cach thuong xuyén va hé téng s& gép phan bao vé
moi trudng, giam st dung thude trir sdu héa hoc.

Vi vay, viéc nghién ctu va khai thac B. thuringiensis var. kurstaki 1a rat cép
thiét trong giai doan hién nay, mang mot ¥ nghia quan trong v6i nhitng déng gop
tich cuc vao linh vuc nong nghiép. Nhiam muc dich gbp phan vao viéc sir dung vi
khuan B. thuringiensis var. kurstaki trong phong trir sau hai va tir d6 sir dung thudc
bao vé thuc vat sinh hoc trén rau, luan 4n “Nghién ciru sw da dang va dgc tinh cia
vi khuan Bacillus thuringiensis var. kurstaki trén sau #n 14 hai rau ¢ Viét Nam”
dugc thyc hién tir nam 2015 dén nam 2021,

2. Muc tiéu nghién ciru

Xac dinh su phan bd cua vi khuan B. thuringiensis va da dang quan thé vi
khuén B. thuringiensis var. kurstaki & mot s6 tinh, thanh tai Viét Nam.

Lap bo mau vi khuan B. thuringiensis var. kurstaki c6 doc tinh cao la nguén
vat liéu san xut ché pham sinh hoc an toan, than thién véi méi truong, phi hop véi
nong nghi¢p hiru co.

Xéc dinh moi truong dinh dudng va t6i wu hoa diéu kién 1én men tu dong vi
khudn B. thuringiensis var. kurstaki 1am co so cho viéc xay dung qui trinh 1én men
qui md lon, tao ché phém sinh hoc phuc vu cho san XUuat.

3. P6i twong va pham vi nghién ciu
3.1 Pdi twong nghién ciru

Vi khuan B. thuringiensis var. kurstaki.
3.2 Pham vi nghién ciru

Mau dat dugc thu thap tir cdc viing dat canh tic va khong canh tac & mot so
tinh ving Pong bang song Hong, Duyén hai mién Trung, Dong Nam Bo va Dong
bang song Ctru Long. Sau an 14 trén cay rau chu yéu thudc bd canh vay nhu: siu

khoang, sau to, sau xanh da lang.



4. Y nghia khoa hoc va thue tién ciia dé tai nghién ctru
4.1 Y nghia khoa hoc

Két qua tir sy phan bd loai cua vi khuan B. thuringiensis & cac vung sinh thai
Viét Nam, 14 ngudn co sé dir liéu cho cic nha khoa hoc nghién ctru vé: ngudn gdc
phat sinh, su da dang va phong phu cta loai vi khuan B. thuringiensis.

B6 mau vi khuén B. thuringiensis var. kurstaki ¢c6 sy hién dién ctuia cic gen
cry, vip; két qua caa luén an ndy, dd cung cp nhimg thong tin can thiét dé thiét lap
co s& dit liéu sinh hoc, tao diéu kién thuan loi cho linh vuc nghién ctru chuyén sau
vé tinh doc cua cac dong vi khuan B. thuringiensis var. kurstaki tit sy phan bd & cac
ving sinh thai ciia Viét Nam, mang lai nhitng dong gép tich cuc vao phan co sd
khoa hoc dé b6 sung thém vao danh sach cac ching vi khuan c6 doc tinh trir sdu cao
hon dang c6 ¢ Viét Nam.

4.2 Y nghia thue tién

Cic dong vi khuan B. thuringiensis var. kurstaki tir két qua nghién ctru dat
hi€u qua trong phong trir sau hai rau.

Cung cip co s tin cay cho viée st dung ché pham VBt tir két qua nghién ctru
dén tng dung trir sdu hai trén rau ngoai dong rudng, gop phan dua ché pham sinh
hoc ap dung trong canh tic ndng nghiép hiru co.

4.3 Nhirng dong gop méi cia nghién ciru

Cung cip nhitng thong tin vé sy phan bd va tinh da dang di truyén cia vi
khuan B. thuringiensis var. kurstaki & cac ving sinh thai ctia Viét Nam.

Xac dinh dugc cac gen ddc tinh cry, vip3a hién dién & cac dong vi khuan giy
chét trén su khoang (Spodoptera litura), sau to (Plutella xyslotella), sdu xanh da
lang (Spodoptera exigua) tir cac dong phan lap.

Xéc dinh duoc kha ning chdng chiu tia UV, mat sd, thoi gian gy chét sau
trung binh (LCso, LTso) cta cic chung vi khuan B. thuringiensis var. kurstaki.

Xay dyung duge quy trinh k¥ thuat 1én men ty dong cho viéc gia ting mat sé vi

khuan B. thuringiensis var. kurstaki.



Chuong 1
TONG QUAN TAI LIEU

1.1 Sw phan b va da dang quan thé cia vi khuan Bacillus thuringiensis

Vi khuan Bacillus thuringiensis dugc phat hién dau tién nam 1901 tai Nhat
Ban bo61 nha sinh vat hoc Shigetane Ishiwatari, khi 6ng phét hién ra nguyén nhan
gay bénh cho tam do mdt loai vi khuan thudc chi Bacillus, ong dat tén vi khuan nay
1a B. sotto. Nam 1911, Ernst Berliner phat hién B.thuringiensis trén buém phan Dia
Trung Hai (Anagasta kuchniella) & vung Thuringia va dit tén 1a B. thuringiensis.
(Pham Van Ty va Vi Nguyén Thanh, 2007).

Bacillus thuringiensis ¢ mot vi tri dic biét quan trong trong kiém soat
sinh hoc, duoc tng dung dau tién vao cudi nhimg nam 1920 dé kiém soat con tring
& Hungary va dau nhitng nam 1930 dé kiém soat sau bénh hai ngd & Nam Tu (Lord,
2005). San phém thuong mai Bt dau tién duoc san xuét & Phap vao nam 1938, tiép
sau d6 13 & My vao nam 1950 (Nester va ctv, 2002). Ché pham vi khudn Bt chi phat
huy hiéu lyc khi hién di¢n trén cay tai nhitng bd phan ma con trung st dung lam
thire dn; C6 hiéu qua cao ddi véi Au tring tudi nho; DE bi phan hay dudi tac dong
ciia moi trudng nhu UV va mua 1am ria troi bao tir; Khong anh huong dén moi
truong va thién dich; Cé thé két hop véi cac phuong phap kiém soat sau hai khéc,
(Rodriguea va ctv, 2015; Lima-Perez, 2019).

V61 hon 200 loai protein cua B. thuringiensis da dugc phat hi¢n c6 kha nang
tao protein ndi doc td, duoc biét dén nhu ndi doc t6 delta hodc tinh thé protein gay
ddc cho con trung (insecticidal crystal protein — ICP) c6 kha nang diét mot s6 loai
con tring khic nhau. B. thuringiensis di dugc rat nhiéu nha khoa hoc nghién ciru
kha nang tng dung trong nong nghi¢p (Schnepf va ctv, 1998; Bui Chi Buu, 2002;
Ngo6 Pinh Binh va ctv, 2010).



1.1.1 Phan loai vi khuan Bacillus thuringiensis

C6 nhiéu cach phan loai B. thuringiensis: dua trén ddc diém hinh théai va dic
diém sinh hoa (Heimpel va Angus, 1958), phan loai theo type huyét thanh khang
nguyén, phan loai bang thyc khuan thé dya trén tinh man cam, phéan loai theo type
huyét thanh khang protein tinh thé, phén loai theo loai enzyme lipase, phan loai theo
ngudn bénh.

Hofte va Whiteley (1989) dua y tuong dau tién vé hé thong phan loai
B. thuringiensis trén co s& cac 16p gen cry, protein, hinh dang tinh thé, type huyét
thanh va hoat liwc diét con trung. Mbi 16p gen cry ma héa tong hop mot hodc vai
protein ¢6 tac dung giy doc dic trung véi mot con trung. Hé thong phan loai nay
hién nay duoc st dung dé phan loai B. thuringiensis cho dén cac loai phu. Theo
Glare va O’Collaghan (1998) thi viéc phan loai ra B. thuringiensis that sy khong dé
bdi mdi quan hé di truyén gan giita B. thuringiensis, B. cereus, B. anthracis va B.
mycoides.
1.1.2 Pic diém hinh thai va sinh hoa cia vi khuan Bacillus thuringiensis

Vi khuan Bacillus thuringiensis 12 vi khuan gram duong, c6 kich thuéc té bao
1 — 1,2 x 3,5 pm, tiém mao phii mong, té bao dimg riéng 1¢ hodc xép thanh timg
chudi (Hinh 1.1) véi tinh chat dic biét 13 kha ning giy chét con trung do san sinh
protein noi doc tb (Schnepf va ctv, 1998; Ennouri, 2017). Hinh thai dang cht y 1a vi
khuan hinh thanh mét dang protein c6 cAu tric tinh thé trong giai doan tao bao tu,
goi 1a cry protein dugc téng hop tir gen cry (Sanahuja, 2011). Cac protein tinh thé
nay duoc sir dung dé tiéu diét con triung trong san xuat nong 1am nghiép do ching
an toan voi nguoi va dong vat an c¢é (Mazid va Kalita, 2011). Ngoai ra, cac san
pham khong doc hai ciia cac protein nay khong tich tu trong méi truong va hoan
toan c6 thé phan huy sinh hoc (Oberemok va ctv, 2015; Chattopadhyay va Banerjee,
2018).

Tinh thé protein hay con goi 1a “thé kém bao tir” ¢6 kich thudc khoang 0,6 — 2
um, tiy vao timg loai khac nhau ma hinh dang tinh thé c6 khac nhau nhu hinh tron,

hinh qué tram, hinh thoi hodc c6 hinh dang khong xac dinh (Pham Thi Thuy, 2010).



Binh thudng mdi té bao c6 1 tinh thé chung, doi khi c¢6 2 hodc 3 tinh thé doc dbi voi
con trung. B. thuringiensis phat trién t6t trong diéu kién c6 nhiét d6 1a 36°C + 2

(Knowles, 1994).

Bacillus thuringiensis
(bottom view showing internal structures)

Ribosomes

Endospore

Flagella

Hinh 1.1 Ciu tao vi khun B. thuringiensis (hitps://www.tes.com).

Vi khuan B. thuringiensis c¢6 thé phat trién trén nhiéu loai méi trudng nudi
cdy, trén cac moi trudng khdc nhau thi hinh thai khuén lac s& khdc nhau. Trong moi
truong peptone agar bé mat khuan lac B. thuringiensis hinh tron, trong 72 gio khuan
lac c6 thé dat kich thudc 1 cm, mau tréng stra, bé mit phéng, mép hoi c6 dang
phéng xa gidng dang tham, c6 tuyén phéng xa dang soi; Mbi trudng glucose 2,2%
agar & 30°C trong 24 gio, khuan lac c6 mau vang, sau 48 gid c6 hinh tron day,
duong kinh 3 mm, & gitta ¢6 vong mau sim hon bé mit mau tring béng, kho, thd,
mép ubn, sau 72 gio duong kinh dat 2 cm; Méi truong T3 agar, khuan lac c6 mau
tréng, tho, lan nhanh trén dia khi duoc nudi céy (Travers, 1987, Tran Van Mio,
2008).

Bacillus thuringiensis khong 1€én men acid trong moi truong chira arabinose,
xylose, manitol, nhung tao acid trong mdi truong chira glucose, khir nitrate thanh
nitrite, ngung két sita, c6 kha ning thity phan tinh bot, c6 tac dung hoa tan trong
moi truong huyét ngua, phat trién duoc & moi truong chira 0,001% lysozyme, 7%

NacCl voi pH 5,7 va c6 phan ung véi long do trung, khong c6 kha nang khir amine


https://www.tes.com/

ctia phenilalanin, khong st dung acid citric, khong khir mudi sulfate (Pham Thi
Thuy, 2010).

1.1.3 Céc nghién ctru trong va ngoai nuéc vé sy phan bd, da dang di truyén ciia
vi khuén Bacillus thuringiensis

Trong dét, B. thuringiensis ton tai & dang bao tir, khéng ndy mam hodc nhin
1én qua nhiéu nim. Mat s cta B. thuringiensis trong cac loai dat rat thip, khoang
0,005 — 0,5% loai Bacillus spp. phan 1ap trong dit (DeLucca va ctv, 1981; Travers
va ctv, 1987; Rampersad va Ammons; 2005).

D3 ¢6 27.000 miu vi khuan B. thuringiensis duoc phan lap trén toan thé giGi
va phat hién sy hién dién cua vi khuan B. thuringiensis O nhiéu moi truong khac
nhau nhu trong dat, & mot sd cay hat tran, trén thude 14 kho va bui san phém ton trix,
hat giéng, dat nong nghiép, méi trudng thily san va tham chi 1a nhimng ving cé diéu
kién khéc nghié¢t nhu sa mac, tram tich bién (Martin va Travers, 1989; Kealin va
ctv, 1994; Smith va Couche, 1997; Ben Dov va ctv, 1997; Iriarte va ctv, 1998; Baig
va Mehnaz, 2010, Oves va ctv, 2013). Bén canh do, tir nhitng mau d4t bi nhiém chat
thai & An Do cling phat hi¢n sy hi¢n dién cia B. thuringiensis. Két qua nay mang lai
kham pha méi vé loai B. thuringiensis c6 thé phat trién ¢ nhimg méi truong 6
nhiém (Mohammad va ctv, 2013).

Viéc phéan lap tir chat nén tu nhién & Kyrgyzstan, trong d6 30% dugc lay tir
mau dét va rac, 69,7% tir con trung chét va khoang 0,3% tir sén, két qua phan lap c6
nhiéu ching vi khuan B. thuringiensis thudc var linworthi, var. galleria, var. sotto,
var. kurstaki, var. aizawai va var. entomocidus chiém da sb (Tinatin va ctv, 2018).

Tir 146 ching B. thuringiensis 3 duoc phan 1ap tir cac mau dét, 14 ciy & Costa
Rica va c4c chung nay tong hop dugc nhiéu dang tinh thé khac nhau, c6 chiung duoc
1 dang tinh thé, co chung dugc tu 2 dén 3 dang tinh thé khac nhau nhu dang bat
dinh (47%), dang oval (20%), dang thap d6i1 (3%); dang thap d6i va hinh 1ap
phuong (1%); dang thap d6i, oval va dang bat dinh (5%); dang thap d6i, oval va lap
phuong (2%) (Glen va Ana, 2005).



Nghién ctru tai Pakistan da xac dinh B. thuringiensis hién dién trong cat ling
ving ven bién A Rap véi nhiéu mau B. thuringiensis chira nhiéu gen cry trong cling
c4 thé. Baig D.N va S. Mehnaz (2010) cho ring cac mau B. thuringiensis ving ven
bién c6 tiém ning trong tao ché pham thudc sinh hoc. Nghién ctru vé sy da dang B.
thuringiensis & ving Tay Ghats cia An Do thu dugc 316 mau c6 B. thuringiensis va 7
ching tinh thé doc khac nhau dia trén SDS — PAGE (Ramalakshmi va Udayasuriyan,
2009). Khi phan lap 1.789 mau déat chira 2.134 ching B. thuringiensis tao duoc 3
gen vip: vip3 (67,4%), vip2 (14,6%), vipl (8,1%) (Yu va ctv, 2010). Sau do, Swamy
va ctv (2011) da mo ta dac diém, da dang gen cry cua vi khuén B. thuringiensis gay doc
cho con tring tai quan dao Andaman va Nicobar. Tir 774 mau dat o tinh Azerbaijan
phia Tay Iran, phan l1ap duoc 48 mau, trong d6 gen cryl 12 93,8% va cry2 1a 76,2%
(Aramideh, 2016). Theo d6, 1a nhiéu nghién ctru véi gen cac ddc tb: gen cryl dac
hiéu cho bd canh vay va gen crylV dac hi¢u cho bd hai cdnh trong cung mdt chung
B. thuringiensis (Tinatin va ctv, 2018).

Ngoai cac nghién ciru vé chung, tinh thé doc, gen cry, vip clia B. thuringiensis
thi nhitng nghién ctru vé phong trir con tring ciing da dugc tién hanh: phan 1ap B.
thuringiensis & ving dat Syria c¢6 25 ching B. thuringiensis mang tinh thé doc giy
chét con trung Hassan va ctv (2010). BO suu tdp ¢ Quatas c6 khoang 700 chung vi
khuan B. thuringiensis gdm 259 ching B. thuringiensis dang tinh thé hinh thoi va
hinh cau c6 thé diét sau thudc bo canh vay va canh cimg (Nair va ctv, 2018). Khi
phan tich 25 mau dat thudc bang Amazonas, Brazil c6 11,8% (57/484 khuén lac),
khuén lac chtra B. thuringiensis v6i 6 chung vi khuan B. thuringiensis c6 kha nang
phong trir Aedes aegypti (Culicidae, Diptera). Tai cac vung dat khac nhau ¢
Argentina véi 268 ching vi khuan B.thuringiensis d3 phan tich va thir nghiém doc
td, trong d6 chon ra 6 chung vi khuin c6 kha ning phong trir Epinotia aporema
(Joelma va ctv, 2014; Diego va Graciela, 2017). Bén canh do, chung HD521 véi
gen cry7 c6 tinh thé hinh thap d6i, c6 kha nang trc ché su phat trién cia mam bénh
v6i Rhizoctonia solani AG1IA va AGIIB, va diét 4u trung Henosepilachna

vigintioctomaculata (B§ Canh cung) (Li va ctv, 2015; Sun va ctv, 2021).
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O Viét Nam, nghién ctru quan thé B. thuringiensis dwgc phan b & 12 tinh
thanh ving Bic Trung Bo va Pong bang song Hong rat phong phi, da dang vé hinh
thai tinh thé, v& gen cry. Phan 1ap duoc 463 chung B. thuringiensis c6 tinh thé hinh
thap, hinh cau, hinh kim,... trén tong sé 1.479 ching Bacillus nhan dugc. Thanh
phan protein cua cac chung ciing rt da dang. Trén gel polyacrylamide da phat hién
protein 130 kDa cua cac chung B. thuringiensis mang gen cryl; 130 kDa, 67 kDa, 28
kDa cua B. thuringiensis mang gen cry4,; va 70 kDa cua cac chung B. thuringiensis
mang gen cry3. Két qua nghién ctru su da dang sinh hoc ciia chiing B. thuringiensis
& Viét Nam da phat hién 6 chung vi khuan trong dat rimg ngap man cé kha ning
diét 4u trung cac loai mudi sdt rét Anopheles minimus, mudi gy sot xuat huyét
Aedes aegypti va Culex quinguefasciatus (Nguyén Thanh Canh, 2004; Lé Thi Minh
Thanh va ctv, 2005; Nguyén Thién Pht va Tran Thanh Thuy, 2013).

C6 gan 525 loai thudc 13 bo con trung da ghi nhan bi nhiém B. thuringiensis,
trong d6 nhiéu nhit 1a bd canh vay (318 loai), sau d6 13 bo hai canh (59 loai), bo
cdnh mang (57 loai), bo canh cimg (34 loai), nhén va ca tuyén tring c6 tir 1 — 12
loi bi nhiém vi khuan nay (Nguyén Xuén Thanh, 2003). Két qua Bang 1.1 cho thiy
cac loai vi khudn B. thuringiensis ky sinh trén nhiéu loai con trung, trén céc loai cay
trong khéc nhau da duoc nhidu tac gia va ¢ nhiéu qudc gia nghién ciru.

Bang 1.1 Tac dong ky sinh con tring ctia cic loai vi khuan B. thuringiensis

STT Bacillus spp. Con trung ky chu Tai liéu tham khao

1 B. sphaericus, B. Culex quinquefasciatus, Cohen va ctv, 2008
thuringiensis var. C. pipiens, C. tarsalis
israelensis

2 B. thuringiensis Acyrthosiphon pisum, Naimov va ctv, 2001;
(BRLA43, H14, Aedes aegypti, Autographa Tigue va ctv, 2001
IPS78/11) californica, Cacyreus Jiménez-Juirez va ctv,

marshalli, Epinotia 2007; Chandi va ctv,

aporema, Lobesia botrana, 2007, Hanan va ctv
Manduca sexta, Manduca 2008; Porcar va ctv
sexta, Pectinopho 2009.

gossypiella, Pieris

brassicae, Plutella

xylostella, Rhizoglypus
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11

12

13

14

B. thuringiensis var.
berliner

B.thuringiensis
finitimus B-1166
VKPM

B. thuringiensis var.

galleriae

B. thuringiensis var.

israelensis IPS78/11

B. thuringiensis var.

sotto

B. thuringiensis var.
kurstaki

B. thuringiensis

var. kurstaki
(serotype H3a, 3b,
3¢) strain BNS3

BtkHD1 & BtkHD73

B. thuringiensis var.

tolworthi

B. thuringiensis var.
tenebrionis

B. thuringiensis
var. malayensis
B. thuringiensis

var. linworthi

11

robini Spodoptera exigua,
Spodoptera frugiperda
Helicoverpa armigera,
Leishmania major,
Manduca sexta

Lygus hesperus

Galleria mellonella L.

Lucilia cuprina, L.
sericata, Calliphora stygia

Cabbage butter fly

Helicoverpa zea;
Scrobipalpula
absoluta; Malacosoma

neustria;, Lymantria dispar

Prays oleae , Epinotia
aporema

Manduca sexta Heliothis
irescens

Spodoptera frugiperda,
Ostrinia nubilali, Plutella
xylostella, S.exigua

Synanthropic mites

Aedes aegypti,

Helicoverpa armigera

Wellman-Desbiens va
Cote, 2005.

Wojciechowska, 2009

Dubovskii va ctv, 2005

Chilcott va ctv, 1998

lizuka va ctv, 1994

Vasquez va ctv, 1995;
Kati va ctv 2007.

Rouis va ctv, 2007;
Soares-da-Silva va ctv,
2014

Aronson va ctv, 1999

Capalbo va ctv, 2001;
Saey va Peferoen, 1996

Erban va ctv, 2009

Joelma va ctv 2014

Tinatin va ctv, 2018
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Viéc nghién ctru, san xuit va ung dung B. thuringiensis dau tién duogc thuc
hién ndm 1973 tai Vién Han 1am Khoa hoc va Cong ngh¢ Viét Nam. Tu nhiéu
nghién ctru cho thiy: cac chung B. thuringiensis ciia Viét Nam rat da dang vé ciu
trac tinh thé doc t6 (hinh thap chiém 63,1 %, hinh cau 11,2 %, hinh khéi lap phuong
4,8 %...); da dang vé typ huyét thanh, va dic biét da dang vé& gen mi héa protein
diét con trung bd canh vay, canh cing, hai canh, tuyén tring hai cay trong, diét té
bao ung thu & nguoi. 3 gen cryl (crylAa, crylAb, crylAc, crylB, crylC, crylE,
crylF) chiém 57 %, cry2 - 5%, cry4 (cry4A, cry4B) - 43%, cryS - 8%.

1.2 Poc t6 gay hai con triung ciia vi khuan Bacillus thuringiensis
1.2.1 Phin loai ddc to ciia vi khuan Bacillus thuringiensis

Bacillus thuringiensis kha ndng san sinh cac protein c6 hoat tinh di¢t sau, khac
nhau vé co ché tac dong, tinh dac hiéu va co ché biéu hién. Cac protein c6 tinh diét sau
nay gém: ngoai doc t6 VIP (Vegetative Inserticidal Protein); ngi doc t6 bao gff)m hai
dang 1a protein cry (crystalline) va céc protein cyt (cytolitic) (Hofte va Whiteley, 1989).
Dua vao tinh chuyén biét cta cac ndi doc t6 d6i v6i con trung va tinh tuong déng xét trén
trinh ty cta cac doc 6, Hoftey va Whiteley (1989) di phan gen tao ra doc t6 1am 4 loai
nhu sau:

Ngoai doc t6 a (a- exotoxin) ban chit 14 mot enzyme goi 13 phospholipase
hodc leucithinase, phan huy phospholipid & mo cua con trung, gy hiéu luc vdi cac
loai sau thudc bd canh vay, bo canh cting (Toumanoff, 1953). Ngoai doc t6 B (B-
exotoxin) dugc Halt va Arkawwa (1959) tim ra khi nudi 4u tring rudi nha bang thirc
an c6 chira B. thuringiensis, ngoai doc t6 B con c6 pho hoat tinh rong, giy bénh trén
con trung thudc bd canh vay, canh cimg va bd hai cdnh. Ngoai doc t6 v (v -
exotoxin) mang khéi lwong phan tir thap, min cam véi nhiét do, anh sang va khong
khi, c6 kha nang tan trong nudc.

Noi doc td 8: Ban chit 1a mot protein g@)m 1.180 géc amino acid, cac amino
acid chu yéu 1a glutamic va aspartic, chiém trén 20% tong sé amino acid trong phan

tir protein, ddy ciing chinh 12 nguyén nhin giy ra diém dang dién thap. Luong
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cysteine nhd hon 20% tong acid amin quy dinh sy khong hoa tan cia tinh thé, ngoai ra
con ¢b cdc amino acid: arginine, threonine, leucine, isoleucine (Abad va ctv, 2002).

Noi doc t6 & co dic diém khong hoa tan trong cac dung méi hiru co, khéng tan
trong nudc, rat bén nhiét. Khi dun & 65°C trong mot gio khong bi mét hoat tinh, chi
khi dun & 100°C trong 30 — 40 phut thi tinh thé bi méi mat tinh doc. Mic du tinh thé
doc co thé tan & pH kiém, nhung khong phai pH kiém nao ciing thich hop. Qua
nghién ctru cic nha khoa hoc nhan thiy rang, pH qué cao hay qua thap ciing déu
anh huong téi doc tinh cia tinh thé. Tuy nhién lic mdi tach ra khoi bao tir, nd co
thé hoa tan & pH réat kiém. Su tong hop tinh thé doc va bio tir xdy ra gan nhu dong
thoi trong khoang 3 gid sau pha can bang (Klier, 1985; Ngo Dinh Binh, 2005).

So v61 nhém ngoai doc td, tinh thé doc cry duogc tao ra nhiéu hon va ¢6 tac
dong chu yéu di€t con trung. Tinh thé doc cry con dugc goi la ndi doc td & d -
endotoxin) 13 mot protein két tinh c6 kich thudc khac biét nhau tiy tig nhom, giy
hiéu qua diét con trung manh nhét. Tinh thé déc duge tao ra khi khai dau qué trinh
hinh thanh bao tir tich liiy tir chinh protein trong té bao, c6 lién hé mat thiét vi mang
bao tr (Pham Van Ty va Vii Nguyén Thanh, 2007).

1.2.2 Gen cry ciaa vi khuén Bacillus thuringiensis

Vi khuan Bacillus thuringiensis gdy bénh cho con tring qua dudng tiéu hoa.
Bao tir ndy mam dan dén su sinh san cia vi khuan trong co thé vat chii lam con
tring chét, song yéu t6 chinh 1am cho cén triung chét nhanh 1a doc t6 do vi khuan
sinh ra. Céc chung khac nhau thudc loai B. thuringiensis sinh ra hai loai doc t
chinh: doc t tinh thé (cry) dugc ma héa boi cac gen cry khic nhau (day ciing 1a
mot ddu hiéu dé phén loai cac nhom B. thuringiensis); cac chat doc phan giai té bao
(cy?) tac dong riéng ré va t6 hop cung cry lam tang tic dung cua tinh thé doc. Céc
gen cry thudng nam trén cac plasmid c6 hé sé sao chép thap. S6 lugng plasmid dao
dong tur 2 dén 12 trong 21 loai phu B. thuringiensis (Carlton va Gonzalez, 1985). bé
xac dinh su ton tai gen cry trong cdc chung B. thuringiensis phan 1ap, st dung k¥
thuat PCR véi cac cap mdi dic hiéu voi cdc gen do. Cac tinh thé diét con trung

duoc ma hoa boi rat nhiéu gen cry khac nhau. Hién nay, hon 200 gen cry da duoc
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mo ta va phan loai thanh cdc nhom dua vao hoat tinh di€t con trung va trinh tu
amino acid. Cic ching mang gen cryl s& nhan dugc san pham PCR kich thudc
490 bp va 980 bp; cdc chung mang gen cry4 s& nhan dugc san pham PCR 690 bp va
1290 bp; con cdc chung mang gen cry3 s& nhin dugc san pham PCR 649 bp va
1060 bp. Tuy nhién, hau hét mdi quan tdm déu tip trung vao nhém gen cryl, cry3,
cry4 (Li va ctv, 1991; Hernandez va Ferre, 2005). Cac protein tinh thé dugc hinh
thanh & cudi qua trinh hinh thanh bao ttr va ¢ cdu triic chung gdm 3 ving riéng biét

(Hinh 1.2).

Hinh 1.2 M6 hinh c4u trac protein tinh thé doc t6 cry (Palma, 2014).
Ving 1: 1a mot chudi polypeptide gom 290 amino acid, ddy 1a ving dau N.
Mt bén cta chudi xodn thtr nhat va thir 7 13 cac amino acid ki nude va nd nam lién
ké véi ving 2.
Viing 2: bat dau tir amino acid 291 dén amino acid 500. Vung nay gém 3 tim
B c6 ciu trac trong ddng, song song va xép nguoc chidu nhau, trong d6 tam 1 va
tam 2 c6 tinh twong dong cao hon. Vung 2 1a ving khong bén vimng cia doc to.
Viing 3: ¢6 chira 2 cudn xoén, cc tim £ dbi song song tao thanh mét kep /3
(B-sandwich) hinh hoc topo goi 1a “jelly roll”, tham gia vao viéc gin thu thé (Li va ctv,
1991).
Thanh phan protein tinh thé cta B. thuringiensis khong nhitng quyét dinh hoat
Iy diét con tring ma con lién quan dén su ton tai cac 16p gen cry (Bang 1.2). Cac
protein 130 kDa do gen cryl ma hoa diét con trung cadnh vay. Gen cry3 ma hod

protein c6 trong luong phan tir thap hon (66 — 73 kDa), diét con tring canh cung.
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Protein tinh thé diét con trung bd hai canh da dang nhat bao gdm cac protein 130

kDa, 128 kDa, 67 kDa, 28 kDa do gen cry4, cryl0, cryll ma hoa. C4c protein nay

déu co6 hoat luyc diét rudi, mudi, tuy nhién mirc do gdy doc khac nhau. Trong moi

vung sinh thai thudng hién dién nhitng loai va ching B. thuringiensis mang nhiéu

gen cry khac nhau, vi vy viéc thu miu tir nhiéu ving dit khac nhau s& gitp phan

1ap nhiéu gen cry ban dia c6 thé gdy doc cho con trang khac khong thudc bd canh

vay (Uribe va ctv, 2003; Swamy, 2011).

Bang 1.2 Méi quan hé giita cac 16p gen cry, protein, hinh dang tinh thé va

hoat luc di€t con trung (Hofte va Whiteley, 1989; Lereclus va ctv, 1989)

Lép oen cr Protein (trong lwgng  Hinh dang tinh Hoat lue diét con
P8 Y phan tir kDa) thé trung

A 131 hay 133 Hinh théap doi
B 138 Hinh théap doi

cryl C 135 Hinh thap doi B9 canh vay
D 133 Hinh thap doi
E 133 Hinh thép doi

) A 71 Hinh tron Cénh vay/Hai canh
c
& B 71 Hinh tron B9 canh vay

A 73 Hinh thép doi
B 74 Hinh thap doi

cry3 _ B canh cing
C 129 Hinh thap doi
D 73 Hinh thap doi
A 134 Khong dong nhat
B 128 Khong dong nhat _

cry4 ‘ , B0 hai canh
C 78 Khong dong nhat
D 72 Khéng dong nhit

crys 81 Hinh théap doi Cénh vay/canh cung

28

2
~
>
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Theo xép loai protein tinh thé doc t cry4 va cyt ddc hiéu voi con tring bod
Diptera. Két qua nghién ciu diét bo giy cho théy, B. thuringiensis tao ra 4 nhom
tinh thé noi doc td gdm cac cry4B, cry4A, cryllAa va cytlAa. Tét ca cac protein
déu doc v6i mudi, tuy nhién néu c6 day du va tuong tic ciia cac protein cytAa va
cry4, cryll s& tao ra doc tinh manh hon (Tanada va Kaya, 1993; Glare va
O’Callaghan, 1998).

Doc tinh cta B. thuringiensis dugc ghi nhian dén con trung bd Lepidoptera,
Diptera, Coleoptera, Hymenoptera, Hemiptera, Isoptera, Orthoptera, Siphonoptera,
Thisanoptera, nhén va ca tuyén trung Bacillus thuringiensis san sinh nhing tinh thé

co tinh doc trong giai doan hinh thanh bao tir (Hinh 1.3; Palma, 2014).

Cry1A-C; Cry2A
Cry4A-8; Cry10
Cry11A-B; Cry16A
Cry19A-8; Cry20A
Cry1A-K; Cry2A \ Cry24C; Cry27A
Cry78; Cry8D Cry32B-D; Cry39A
Cry9A-CE; Cry15A Crya4h; Crya7A E:V;i'ccho F’Cf'fi‘:
Cry22A; Cry32A Cry48A; Cry49A c';um- sty EIYBA

Cry51A Cyt1A-B; Cyt2A-B
. = Cry34A-B; Cry35A-B; Cry36A
Lepidoptera Diptera Cry37A; Cry43A-8; Cry55A
Cyt1A; Cyt2C
Coleoptera
Cry5A-B; Cry6A-B g;j ::
Cry12A; Cry13A
Cryl4A Ciy21A oy
CryS5A Cry46A
Rhabditida
Human-cancer
cells
Cry2A
Cry3A)»
Cryl1A Cry3A
~|(rySA ~{cyab
Cry22A
Hemiptera Gastropoda

Hymenoptera

Hinh 1.3 Tinh thé cry cta vi khuan B. thuringiensis anh huéng dén céc bd con
trung (Palma, 2014).

Xavier (2007) da phan 1ap dugc 30 ching B. thuringiensis mang gen cryl c6
kha nang diét sau xanh Helicoverpa armigera. Pac biét 1a 2 ching BTRX24
(Rathinam Xavier 24) va BTRX28 (Rathinam Xavier 28) c6 doc tinh manh hon cac
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chung con lai, c6 su hién dién cta nhidu gen cry va c6 kha ning diét siu to. Cung
nam d6, Kati va ctv da phan 1ap dugc 1 ching vi khuan tir loai Melolontha
melolontha, két qua cho thiy ching ndy mang gen cry3 va c6 nhiéu su twong dong
vO1 B. thuringiensis var. tenebrionis.

Khi chuyén doc td “cry” vao cdc ciy trong chuyén gen, mot sb nghién ctru
cho rang con trung di phat trién strc d& khang chdng lai mét sb cac doc to nay. Vi
cdc nghién ctru nhu: vé stc dé khang ciia sau bénh trén ciy bong ddi véi doc tb
crylAc cua vi khuan B. thuringiensis (Akhurst va ctv, 2003); Zaidi (2005) da tao
ciy thudc 1a bién d6i gen, Nicotiana tabacum vé&i cry2A dé bao vé chéng lai
Heliothis virescens. Tuy nhién, thong tin vé gen cry2 van con han ché. Piéu nay dan
dén, can phai tim kiém nhiéu hon nita cic ching méi va c6 pham vi tac dung manh
hon, dic biét 13 cdc mau trén thé gidi chua co6. Viét Nam la mét trong nhitng khu vuce
can duoc kham pha cac ching méi véi pham vi rong 16n hon.
1.2.3 Gen cyt cia vi khuan Bacillus thuringiensis

Gen cyt 1a nhom gen doc t6 phan giai té bao, chung c6 tac dong riéng 1 hoic
két hop cing v6i nhom gen cry dé 1am ting tinh doc cia tinh thé. Gen cyr ma héa
cho proein 27 kDa va chiém khoang 40 — 50% tinh thé, bao gdm céc ngoai ddc t6
(san pham tiét ra cta vi khudn) da duoc kham pha: beta-exotoxin, alpha-exotoxin va
doc t6 gamma-exotoxin (Pham Vian Ty va Vi Nguyén Thanh, 2007). Gen cyt c¢6 45
gen thudc 3 16p cytl, cyr2 va cyr3 ma hoa protein gay doc ddi véi con tring va dong
vat khong xuong séng.
1.2.4 Gen ma héa protein vip ciia vi khuin Bacillus thuringiensis

O mot sé ching vi khuan B. thuringiensis trong pha sinh trudng, sinh dudng
clia té bao da san sinh ra mot s6 protein diét dugc sau. Céac protein nay goi chung la
vip (Vegetative Insecticidal Protein), cic doc t& vip nay khong phai 13 protein tinh
thé ma 1a protein tiét tir té bao (Ngd Dinh Binh va ctv, 2013).

Loai doc tb vip dugc phat hién lan dau tién 1a vip3a va vip3b do Estruch va ctv
(1996). Bén nay, nguoi ta da phat hién duoc 85 gen vip thudc bén nhom khac nhau,
trong d6 dang chi ¥ nhat 13 gen vip3a mi hoa protein 88 kDa c6 hoat tinh diét dbi



18

v6i con tring bo canh vay, doc td nay cling chinh 1a nguyén nhan giy phan giai té
bao biéu mo rudt giira ciia con trung. Vip3a c6 kha ning gy bénh d6i v6i mot loat
cac con trung thudc bd canh vay va dac bi€t hon, gen nay con co6 kha nang anh
huong dén mot sé loai it nhay cam voi mot sé gen crylA (Agrotis ipsilon,
Spodoptera exigua va S. frugiperda). Cho dén nay gen vip3 dugc chia ra lam 3
nhém 16n 13 vip3a, vip3b, vip3c, tuy nhién cic nha khoa hoc chwa thé dua ra ciu
truc 3D chinh xdc cua cac protein nay (Estruch va ctv, 1996). Gen ma héa cho
protein vip c6 kha ning diét con tring pho rong, doc td cao va chua phat hién dugc

loai con trung c6 kha niang khang doc t6 nay (Hinh 1.4, Estruch va ctv, 1996).

Lepidoptera

Vip4

Vipl

vipz Coleoptera Hemiptera

) \
Sl N

Coleoptera

Hinh 1.4 Gen ma héa protein vip cua vi khuan B. thuringiensis giy chét céc
bd con trung (Estruch va ctv, 1996).

Gen vip3a khi vao trong dich rudt non ctia ¢on trung thudng tao thanh 4 san
pham protein 16n véi trong lwong phan tir khoang 22, 23, 45 va 66 kDa. Trong
luong cua protein nay cé thé dao dong trong khoang 62 — 66 kDa va ludn c6 mat
trong cic protein vip3 khic nhau. Ngoai ra, ca trong thi nghiém 1an thyc nghiém
cho thdy muc d6 khang chéo gitta vip3a va cryl 1a rat thip. Nhitng dic tinh cta

vip3a md ra kha nang ing dung rat cao trong vi¢c st dung thude trir sau vi sinh co
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ngudn gbc tir B. thuringiensis trén mot s6 lugng 10n cac loai gdy hai hién nay trén
cay trong (Palma, 2014).
1.2.5 Co ché tac dong ciia vi khuin Bacillus thuringiensis d6i v6i con tring

Nghién ctru mé hoc di chimg minh co ché gdy bénh cua B. thuringiensis dic
biét tai hé thong tiéu héa cua con trung. Thong qua dudng tiéu héa, tinh thé doc va
bao tir di vao co thé con tring sau khi ching an phai vi khuan. B. thuringiensis giy
té liét hoat dong cua rudt gitra lam giam sy hép thu dinh dudng, mat sy thém an, bo
an va té liét hoan toan din dén con tring chét véi triéu chung thudng thay 1a du
trung c6 mau den (Liliana, 2013)..

Doc tinh cta tinh thé doc td con phu thudc vao su hién dién cua cdc thy thé
trén mang rudt cua con trung. Khi céc thu thé duoc gén vao tinh thé doc s& tao nén
nhitng 18 do cho ion va nudc di qua, sy két hop da lam bién dang ciu tric mang
rudt, lam thay d6i 4p sudt bén trong va ngoai dan dén su phé v té bao, 1am cho co
thé siu phinh to va céc té bao bi phin giai, con trung ngimg in va chét (Herrero va
ctv, 2004; Sousa va ctv, 2010; Liliana, 2013).

Gen gy doc cua vi khuan B. thuringiensis 1a chat doc duong tiéu hoa, chi c6
hiéu qua khi sau hai an du luong. Néu co thé con trang co co ché giai doc, sau khi
¢ su xAm nhap cua B. thuringiensis nhd co ché giai doc nén dudng tiéu hoa co thé
phuc hoi. Truong hop, sdu c6 pH > 8,9 va co thé khong co co ché tu giai doc thi khi
B. thuringiensis xam nhap sé€ tac dong vao duong ti€u hda. Nho protease - mot men
ti€u hoa trong dich rudt cua sau xur 1y cac ndi doc t6 130 — 140 kDa thanh cidc manh
doc co kich thude 60 — 65 kDa. Cac manh doc bam vao cac thy thé trén mang tao
thanh cac kénh ion va 15 chan 16ng 1am sc thdm thau (Ngod Dinh Binh va ctv, 2010).

Bao tor B. thuringiensis khong thudong xuyén lan rdng tdi cac con trung khac
hodc gdy bénh boc phét trén cac ky cha nhu di xay ra véi nhidu mam bénh. Cac
nghién ctu va kham pha vé pho khang cia B. thuringiensis cho thiy B.
thuringiensis khong chi gdy doc au tring cua bo canh vay ma con gay doc ca véi du

trung cua bd canh cung va hai canh. Theo Chilcott va ctv (1993) tac dong cua vi
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khuan B. thuringiensis dén bo gy trong vong 1 gid bo gy s& nglng dn, sau 2 gio
giam hoat dong, mat hoat dong trong vong 4 gio va bi té liét trong vong 6 gio.

1.2.6 Cac nghién ctru vé vi khuan Bacillus thuringiensis trong va ngoai nuwéc
1.2.6.1 Nghién ciru vé gen cry

Sun va Park (2010) tim thiy cry60Ba tir var. malayensis ¢6 doc tinh dbi voi
mudi. Liu va ctv (2010) di tao chung BIOT185 c6 kha ning giy chét bo hung
tor chung HBF-1 chtta cry8ca2 va BTO 185 chura cry8Eal. Wang va ctv (2008) tao
1 ching méi bdi chuyén gene cry3Aa7 vao chung UV17 chta crylAa, crylAc,
crylCa va cry2Ab, nham giy bénh cho cbn tring ¢ bd cdnh vay va canh cimg. Tinh
gay doc cua cry c6 thé duoc tao dot bién diém tai vung ma hda protein hoac dot
bién doan tai vung N-terminal (Pardo, 2009).

Két qua nghién ctru cia Joelma va ctv (2014) voi 5 gen doc td cry4Aa,
cry4Ba, cryl0Aa, cryl1Aa va crylIBa trong viéc phong trio Aedes aegypti (Diptera,
Culicidae) & ndng do LCso (95%) 0,0011 — 0,0014.10° (mat sb vi khuan Bt 7,16 x
10* CFU/ml). Diego va Graciela (2017), v6i 2 nhém gen doc td crylAa, crylAb,
crylAc, crylla, cry2Aa, cry2Ab, vip3Aa véi ndng d6 LCso (95%) 0,69 — 0,79 pg/ml
va crylAa, crylAc, crylla, cry2Aa, cry2Ab, vip3Aa véi nong do LCso (95%) 0,11 —
0,50 pg/ml giy chét Epinotia aporema (Lepidoptera).

Su ton tai ctia bao tir trong dat va nudc phu thudc vao dang san pham gém tinh
thé hodc bao tir. Pdc tinh dudi da cho chudt trong phong thi nghiém 1a 10° bao tu,
hay 107 bao tir theo duong mili (Siegel, 2001), twong duong 10'? & nguodi cao hon 1
triéu 1an liéu lugng phun trén dong rudng.

Trén co s& phat hién, tich ching va doc trinh ty gen c6 trong cac chung B.
thuringiensis phan lap tai Viét Nam, da tich ching va biéu hién gen ma héa tong
hop protein cryl C va crylD diét sdu khoang trong E. coli thu dugc cac protein tai to
hop c6 hiéu qua di¢t sdu cao hon so véi doi chung (Ng6 Pinh Binh va ctv, 2005).

Khi mb ta vé kha ning sinh truéng, hinh thanh bao tir cling nhu kha ning diét
sdu xanh va siu to, cdc chung B. thuringiensis déu co tinh thé hinh thap d6i va chira

cic gen crylA(a), crylA(b) tong hop protein c6 trong lugng phan tr 130 kDa. Qua
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qua trinh nghién ctru, 4 chung B. thuringiensis déu c6 kha ning gay chét d6i voi sau
to vo1 LCso (0,42; 0,23; 0,87; 0,07) trong d6 kha nang di¢t sdu xanh cua 4 chung
tuong ung 1a 1,09; 2,3; 3,44; 4,15. Cac chung trén déu tao bao tur sau 34 — 40 gio
nudi cdy va dat duoc luong bao tir khoang 0,66 — 0,78 x 10° bao tir/ml. Céc chung
déu chua gen crylA(a), crylA(b) tong hop protein co trong lwong phan tir 130 kDa
(Nguyén Thi Hoai Ha va Ngo Giang Lién, 2003)

1.2.6.2 Nghién ciru vé kha niing chong chiu UV

Xue va Nicholson (1996) da chiing minh rﬁng cac bao tir ciia B. subtilis dé bi
anh hudng bdi blrc xa mat tro1 va voi tia cuc tim ¢ bude song 254 nm (UV-C). Vi
khuan B. thuringiensis hoat dong cham, rat nhay cam ddi véi buc xa UV va cé thé
chét khi tiép xiic vdi tia tr ngoai va ion hda, véi cic protein lién két chéo boi cdc
géc hydroxyl va buc xa ion hoa, dac biét Ia tia cuc tim UV-B (280 — 315nm). Do
d6, bao vé bao tir cua vi khuan B. thuringiensis khoi tdc dong birc xa mat troi s€ git
doc tinh cua vi khuin bén viing (Jones va ctv, 1991; Pusztai va ctv, 1991; Garcia-
Pichel va Castenholz, 1993; Xue va Nicholson, 1996). Bén canh do, bﬁng cach
chiéu tia UV di tao ra cac dong vi khuan B. thuringiensis var. kurstaki dot bién ¢6
kha nang phong trr Helicoverpa armigera va Spodoptera litura (Saxena va ctv,
2002; Zhang va ctv, 2009).

Niam 2002, Deepak va ctv di giy dot bién vi khuan B. thuringiensis var.
kurstaki bang cach chiéu xa tia UV & budc song 254 nm va 365 nm, thoi gian 48 —
72 gio nhiét 6 28°C dé san sinh melanin (Bt-m: Btk gay dot bién san sinh melanin)
phong trir Helicoverpa armigera va Spodoptera litura. V&i ndong do LCso (ng) cia
Bt-m gidm 62,5% so v&i B. thuringiensis var. kurstaki trong phong trir Helicoverpa
armigera va Spodoptera litura. Va melanin chi san sinh & doc t6 crylAc, nhung rat
it & crylAa, cry2Aa, cry2Ab. Zhang va ctv (2008) di sir dung tia cuc tim chiéu xa
trong 4 gio voi chung B. thuringiensis mang gen crylAa dat hi¢u qua phong trur
Helicoverpa armigera 98,7%.

Viéc su dung chiéu xa tia UV & hai budc song 254 nm va 366 nm lam mét

khoang 35% doc tinh cua ching vi khuan B. thuringiensis var kurstaki d6i véi
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Helicoverpa armigera, Spodoptera exigua, Spodoptera littoralis so v&i chung gy
dot bién béng tia UV san sinh ra melanin, chi giam 5% doc tinh. Tuy nhién, viéc san
sinh ra melanin 1am né c6 thé mat di 3 gen doc té crylAa, cry2Aa va cry2Ab
(Saxena va ctv, 2001; Myasnik va ctv, 2001; Zang va ctv, 2007).

1.2.7 Cac yéu t6 anh hwéng dén qua trinh nhan sinh khoi vi khuan B. thuringiensis

Saoussen va ctv (2013) da xac dinh tinh bot, bot dau nanh va sodium chloride
anh huong dén luong delta — endotoxin trong méi trudng dinh dudng 10ng. St dung
phil hop méi truong s& cai tién gitp ting 50% lugng delta — endotoxin so v&i mdi
truong co ban, dic biét ddi voi nhitng chung B. thuringiensis tao it bao tir. Con theo
Plackett va ctv (2013) thi tinh bot, bdt dau nanh, va sodium chloride anh hudng dén
luong ndi doc td delta trong moi truong dinh dudng 1ong. St dung phit hop moi
truong cai tién giup ting 50% luong nodi doc t delta so vi moi trudng co ban, dic
biét d6i voi nhitng ching B. thuringiensis tao it bio tir.

Mit khdc, nghién ctru cho thdy enzyme thuy phén tao boi B. thuringiensis bi
anh huong rat nhiéu tir nguon carbon va dam tham gia vao chu trinh chuyén héa
duong va ion kim loai. Li va Yousten (1975) xac dinh B. thuringiensis var.
kurstaki gia ting san sinh protease trong mdi truong khi cung cdp Mn2*, K*. Phin
tich cho thiy bot dau nianh, MnSOs, MgSOs anh hudéng thuin dén luong &-
endotoxin va hoat tinh phan giai protein; trong khi tinh bot va FeSO4, K2HPO4 c6
anh huong nghich dén lugng protease san sinh, ngoai ra KH,PO4 con gy anh
hudng ngan can.

Anh huéng rd nét cia cystine va cysteine dén sy hinh thanh tinh thé doc tinh
va bao tir khang nhiét cta B. thuringiensis var. thuringiensis khi bd sung mot ty 18
thdp cystine/cysteine (0,05% w/v) vao moi truong. Khi ting 0,15% cystine/cysteine
chi ¢6 bao tir hinh thanh, nhung khéng hién dién tinh thé protein. Ting luong
cystine/cysteine dén 0,25%) s& ngan can sy san sinh protein doc va ca bao tir. Qua
d6, thic day sy san sinh bao tir cta vi khuan B. thuringiensis khi dung 0,2 mM

sodium sulphate, zinc sulphate, lead, copper, cadmium, cobalt acetate hoac 0,2%
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potassium pyruvate, citrate, cisaconitate, oxalosuccinate, keto-glutarate, succinate,
fumarate, malate, oxalacetate moi truong 1én men (Rajalakshmi va Shethna, 1980).

Anh huéng cua polysaccharides pectin va xylan thyc vt d6i v6i sy hinh thanh
mang sinh hoc va cac hoat dong diét con trung cua cac chung B. thuringiensis.
Pectin thuc diy mang sinh hoc duogc tao thanh bai té bao B. thuringiensis trong giai
doan ting trudng logarit va giai doan 6n dinh & bé mit phan cach khéng khi - 10ng,
trong khi né e ché mang sinh hoc do té bao B. thuringiensis hinh thanh trong pha
bao tir & bé mat phan cach khong khi-1ong. Pectin khong lam thay do6i su phét trién
song tu do va kha ning van dong cua té bao cua cac ching B. thuringiensis. Pectin
c6 thé cai thién cac hoat dong kiém soat sinh hoc cua hdn hop protein tinh thé diét
con tring bao tir cta thude trir sdu thwong mai B. thuringiensis va B. thuringiensis
var. kurstaki, cling nhu cadc mang sinh hoc dugc hinh thanh boi giai doan ting
trudng logarit hoac giai doan 6n dinh cta té bao B. thuringiensis (Li va ctv, 2021).

Moi truong véi cac thanh ph?m nhu ri mat duong, ba bép, CaCOs, ba dau
nanh, bot hat bong vai, bot ¢4, tinh bot, lta mi, bdt vo lua, va lugng bao tir hinh
thanh bi anh hudng ctia cdc nguyén td vi luong nhu Mn?* Thu nhin luong ndi doc
t6 cao khi bd sung carbohydrate (20g/1) va protein (12,5g/1) vao hé théng fermenter
(600 1it) (Vecht, 1989). Puong duoc xem 13 ngudn cung cip ning luong quan trong
trong 1én men B. thuringiensis, qua nhiéu dudng s& lam tich liy hat
polyhydroxybutyrate trong té bao va sy hinh thanh tinh thé protein doc tinh. Két qua
nghién ctru ctia Li va ctv (2021) thong qua viée st dung thir cdp chit thai thuc vat
thai ra [am moi truong Ién men thd, tinh bot hoa tan (6 g/1), bot ddu nanh (6 g/l),
AP (0,4 g/l) va Fe?* (0,4 g/1) 1a cac chit phu gia ngoai sinh t6i vu va diéu kién 1én
men & pH 7,0, nhiét d6 35°C va suc khi 80 ml /250 ml. Két qua kiém tra hoat tinh
sinh hoc cho thiy ching Bt dugc diéu ché bang phuong phép canh tac ré tién van
thé hién hiéu qua diét con tring tot trén Helicoverpa armigera so voi méi trudng
LB tiéu chuén.

Vi khuén B. thuringiensis it bi anh hudng khi pH trong moéi truong tir 5,5 dén
8,5 va khi & diéu kién trung tinh hodc kiém nhe thi thich hop cho tao bao tir. Trong
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moi truong nhan sinh khéi hop 1y, thoi gian tao bao tir hoan thanh va chuyén sang
giai doan phan hiy khoang 18 — 24 gid, thu san pham trong 4 — 5 gio trudc khi xay
ra sy phan huy. Nhiéu truong hop cho thiy mat s6 té bao, luong bao tir hinh thanh,
va luong protein doc tinh khong c6 mbi twong quan, tuy nhién tdc do sinh trudng va
hinh thanh bao ttr 14 thong s6 quan trong cho thi nghiém thanh cong.

Cac yéu t& anh huéng t6i qué trinh sinh truong va phat trién coa B.
thuringiensis déu anh huong dén qua trinh sinh doc t6 nhu: nhiét do, pH, Oxy, mo1
truong 1én men. Dé qua trinh 1én men B. thuringiensis dat hiéu quéa cao nhét thi viéc
nghién ciru cac yéu t6 anh huong dén sy hinh thanh bao tir va tinh thé doc 13 rat can thiét.
1.3 Ung dung vi khuan Bacillus thuringiensis trong san xuat nong nghié¢p

Hién nay, vi khuan B. thuringiensis dugc st dung dé tao ché phém sinh hoc,
trong dé thudc trir sdu vi sinh dd duge lua chon, ban chat 1a viée st dung doc t6 &
dang tinh thé hay bao tir ctia vi khuan dé tiéu diét con tring c6 hai. Trong d6 thude
BVTV B. thuringiensis thudc nhém trir siu vi sinh c¢6 nhiéu wu diém d6i voi cay
tréng va an toan véi moi truong duoc nhiéu nguoi lya chon.

San phém thuong mai chtra vi khuén B. thuringiensis dugc san xuit dya vao 2
quy trinh k¥ thuat chinh nham gia ting hiéu qua san pham va hiéu lyc cua vi khuan.
D6 1a quy trinh dua vao k¥ thuat 1én men va quy trinh thu hdi vi khuan.

Dang dung dich thi thuan loi trong san xuit nhung kho ton trit; dang bot dé
van chuyén va ton trit nhung chi phi cao, do 1am khd nén khé hoa tan khi sir dung.
Nhu vy, sir dung cac chit phu gia thich hop giup ngin can su ling dong két tia va
kéo dai thoi gian ton trir, ting d6 hoa tan va ngan can qua trinh quang hoa.

O Viét Nam thudc trir sdu sinh hoc duoc sir dung nhiéu, dic biét ¢ nguén
gbc tir vi khuan B. thuringiensis. V&i vi khuan B. thuringiensis var. kurstaki c6
khoang 30 san pham thuong mai khac nhau trén thi truong di va dang duoc st dung
rong rai tai cac viing trong rau sach trén ca nudc trong phong trir cac loai sdu hai rau
nhu sau khoang, sdu xanh, sau to, sau cudn 14. Viéc su dung ché phém tir vi khuéan
B. thuringiensis nhu thuc bao vé thuc vat théng thuong dé bi anh hudéng boi céc

yeu td moi truong bén ngoai, nhat 1a burc xa mat troi lam giam ddc to va thoi gian
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tdn tai (Beegle va ctv, 1981; Pozsgay va ctv, 1987; Pusztai va ctv, 1991; Cohen va
ctv, 1991).

Trén thuc té, ché phém sinh hoc tr Bt chi duoc san xuét béng cach 1én men
(Bernhard va Utz, 1993). Bé dat duoc hiéu qua san xuét ché phém cong nghiép, can
phai cai tién quy trinh san xuat, dic biét bang cach thiét ké méi trudng nudi cdy phu
hop véi quy mo 16n (Kanekar va ctv, 2002). Cac nguyén li€u nhu bdt ca, rugu ngo,
chét thai dira, cam gao va mat dudng ciing di duoc st dung trong san xuat ché
phém Bt (Saalma va ctv, 1983; Lee va Seleena, 1991; Zouari va ctv, 1998). Qua
trinh 1én men phan hiy chét hitu co thanh chat don gian hon, 1d mot budc quan
trong trong cong nghé sinh hoc cong nghiép. Phuong phéap truyén théng dua trén
viée tdi uu timg yéu té tuy don gian, dé thuc hién nhung tac dong chung cua cic
yéu t6 khong xac dinh duoc. Pay 1a van dé rat quan trong trong 1én men quy md
16n. Hién nay, nhiéu phuong phap toan hoc quy hoach thuc nghiém, da cho phép
xéac dinh chinh x4c muc t6i vu ctia nhidu yéu t6 va mirc d6 anh hudng cua cac yéu
t6 dén sinh khdi vi khuan thu nhan. Phuong phap nay 1am cho viéc thuc hién mang
lai hiéu qua cao, chi phi thip; cho phép nghién ctru su tuwong tac va tién doan dat
duoc gia tri toi vu cua cac yéu td theo Plackett-Burman (Plackett va Burman, 1946).
Bén canh d6, phuong phap dap tmg bé mat ciing di dugc sir dung rong rai.

1.3.1 Thudc béo vé thwe vat ngudn goc Bacillus thuringiensis

Viéc dung thudc hoa hoc dé kiém soat sau hai trén cay trong di cé nhiéu tic
dong xdu dén moi trudng séng, quan thé thién dich trong ty nhién, 1am gia ting kha
nang khang thudc ciia sau hai, kho phong tri sau hai néu chi sir dung bién phap phun
thude héa hoc don thuan (Lin, 1974; Whalon va ctv, 2011; Kathirvelu va ctv, 2012).

Ché pham sinh hoc B. thuringiensis xuét hién vao giita nhitng nam 1970 14 loai
thudc cho hiéu luc kha quan trong phong tri sdu, it anh hudng nhat ddi voi méi truong,
bao vé thién dich va céac loai dong vat c6 ich, ngoai ra con mang lai hi¢u qua kinh té
cao nhat cho nguoi dan (Tasbashnik, 1990). Thudc trir sdu sinh hoc san xuét tir B.
thuringiensis trén thi truong thé gidi chiém dén 90% tong s thudc trir su sinh hoc

no6i chung. Pa s6 cac san pham B. thuringiensis chira ndi doc to delta va ndi bao tir
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con sdng. Céac thudc B. thuringiensis chu yéu diét con trung thudc bd canh vay,
canh ctmg va hai canh. Cho dén nay khoang hon 130 giéng con tring thudc 3 bd
trén dd duoc dugc kiém soat (Dean, 1984). C6 nhiéu chang B. thuringiensis khic
nhau, mdi loai tao ra mot loai protein ddc t6 cho tung nhom sau hai.

Chon loc chung vi khuéan B. thuringiensis cho thuong mai duoc thuc hi¢n tur
nam 1960 dén nay véi hiéu luc gy chét ting gip 10 1an so voi chung dau tién. Hau
hét san phém Bt dya vao loai nhu: B. thuringiensis var. kurstaki di¢t con truing bo
canh vay, var. israeliensis kiém sodt bo hai cénh, va var. tenebrionis diét con trung
bd cdnh cing. Nghién clru dya vao phuong phép sinh hoa va thir nghi€ém sinh hoc
(bioassay) cung vdi PCR trén vung gen lién quan dén doc tinh, nham chon loc
chung vi khuan c¢6 tiém nang san sinh doc td cao va phat hién cac doc td méi. Xdc
dinh vat chu va pho ky chu lién quan dén sy khdam pha cac doc td6 méi va qua k¥
thuét tai to hgp tao nhitng chung vi khuén c6 hiéu luc cao (Carlton va Gonzalez,
1985; Vasques va ctv, 1995).

Thudc trir sdu B. thuringiensis 12 mot loai thude 1y tudng dé quan 1y tong hop
dich hai, chiing dugc sir dung phd bién boi nhiéu wu diém, nhung bién phap nao thi
cling c6 mit giéi han cta ndé Sanahuja va ctv (2011), do phd ky chu nhiém chuyén
tinh nén khong gy anh hudng tiéu cuc dén strc khoe con nguoi, vat nudi, cay trong.
Khong gdy 6 nhiém méi trudng sinh thai do phan huy nhanh va khong ton du
lugng. Vi thé, viée st dung ché pham Bt tir vi khudn B. thuringiensis nhu 13 thudc
bao vé thyuc vat thong thudng dé bi anh hudng tir nhidu yéu té méi truong, béi céc
yéu to moi truong bén ngoai 1am giam doc to va thoi gian ton tai (Pusztai va ctv,
1991; Cohen va ctv, 1991).

Diéu quan trong trong (mg dung thudc trir sau vi sinh 13 phai img dung theo hé
thdng phong trir tong hop dé nhimg wu diém cua thudc dat hiéu qua tdi da. Ngoai ra,
con su dung thién dich, nam gdy bénh va cac tac nhan vi sinh nhu B. thuringienis
(Kunimi, 2007)

O Viét Nam, thudc trir siu sinh hoc B. thuringiensis thuong mai dugc ung

dung dau tién tai Vién Bao v€ Thuc vat nam 1971. Tuy nhién, vi¢c nghién ctu, san
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Xuét va ung dung B. thuringiensis dau tién duoc thuc hién nam 1973 tai Vién Khoa
hoc va Codng nghé Viét Nam. Lich st phat trién thubc trir su sinh hoc B.
thuringiensis cta nudc ta duge chia thanh 3 thoi ky: thoi ky mé dau (1973 — 1983),
thoi ky san xuat va 4p dung (1984 — 1994), thoi ky nghién ctru co ban, tng dung va
phat trién (1995 dén nay) (Ngé Pinh Binh, 2010).
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Theo Sara (2015), thi trudng thudc trir sdu sinh hoc sé& tdng gap 2 1an sau muoi
nam tu 2 ty USD ndm 2013 s& tang 1én 4 ty USD vao ndm 2022. Trong do, khu vuc
Bic M7 s€ l1a noi stir dung thudc trir sdu sinh hoc nhiéu nhét so v&i cac khu vuc khéc
trén thé gidi.

Ngay nay, ¢ nudc ta thude trir sdu sinh hoc duge su dung nhiéu, dic biét thude
trir sdu sinh hoc c6 ngudn gbc tir vi khuan B. thuringiensis. Voi hon 30 ché pham
thuong mai cd tén goi khac nhau trén thi truong da va dang duoc sir dung tai cac
ving tréng rau sach trén ca nudc trong viéc phong trir cac loai sdu hai rau nhu: sdu
khoang, sdu xanh, sdu to, sdu cudn 1a.... V&i cac hoat chat B. thuringiensis var.
kurstaki gdbm c6: San pham An huy (8000 IU/mg) WP, Biobit 32WP, Biocin 16WP,
8000SC, Baolus 50000 IU/mg WP, Bicilus 18WP, Comazol (16000 IU/mg) WP,
Cymax 35WP, Dipel 6.4WG, Thuricide HP, OF 36BIU; B. thuringiensis var.
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kurstaki 16000 TU + Gramulosis virus 10® v&i san phim Bitadin WP; B.
thuringiensis var. kurstaki 1,6% + Spinosad 0,4% c6 san phém Xi-men 2 SC; B.
thuringiensis var. kurstaki + Abamectin voi san phdm Kuraba WP, 3.6EC, Akido
20WP, Atimecusa 20WP, 54EC, Tridan 21.8WP. Hoac cac san phém thudc B.
thuringiensis var. aizawai, var. israelensis, var. tenebrionis, var. thuringiensis, var.
dendrolimus (Danh myc Thubc BVTV duge phép st dung tai Viét Nam nam 2021,
B0 Nong nghi¢p va PTNT, 2021).

Ngoai viéc sir dung lam thudc trir sau, cac nha khoa hoc da tach mot sd gen tur
B. thuringiensis ghép vao hé thong gen cua ciy dé tao ra cic gidng cdy trong khang
sau nhu giéng bong khang sau xanh, giéng laa khang sau duc than, siu cudn 1a (Bui
Chi Btru, 2002; Ng6 Binh Binh va ctv, 2010).
1.3.2 Cay trong chuyén gen vi khuan Bacillus thuringiensis

Ngay nay, & nudc ta thude trir sau sinh hoc duoc sir dung nhiéu, dic biét thudc
trir sdu sinh hoc c6 ngudn gbc tir vi khuan B. thuringiensis. Voi hon 30 ché pham
thuong mai cé tén goi khac nhau trén thi truong da va dang duoc st dung tai cac
ving tréng rau sach trén ca nudc trong viéc phong trir cac loai sau hai rau nhu: sau
khoang, sau xanh, sau to, sau cudn 14.... V&i cac hoat chit B. thuringiensis var.
kurstaki gdm c6: San phim An huy (8000 IU/mg) WP, Biobit 32WP, Biocin 16WP,
8000SC, Baolus 50000 IU/mg WP, Bicilus 18WP, Comazol (16000 IU/mg) WP,
Cymax 35WP, Dipel 6.4WG, Thuricide HP, OF 36BIU; B. thuringiensis var.
kurstaki 16000 TU + Gramulosis virus 10® v&i san pham Bitadin WP; B.
thuringiensis var. kurstaki 1,6% + Spinosad 0,4% c6 san pham Xi-men 2 SC; B.
thuringiensis var. kurstaki + Abamectin voi san phdm Kuraba WP, 3.6EC, Akido
20WP, Atimecusa 20WP, 54EC, Tridan 21.8WP. Hoac cac san phém thudc B.
thuringiensis var. aizawai, var. israelensis, var. tenebrionis, var. thuringiensis, var.
dendrolimus (Danh muc Thuéc BVTV duoc phép sir dung tai Viét Nam nam 2020,
Bo Nong nghiép va PTNT, 2020).Nhiing nghién ctru vé linh vuc chuyén gen khang
con tring vao cdy trong dé tao ra cac ciy co kha ning khang cic sdu bénh méi da

dugc bat dau tir cudi thé ky 20. C6 rat nhiéu nghién ciru chuyén gen crylA khéang
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sdu vao cdy trong thong qua vi khudn Agrobacterium tumefaciens dé tao ra cac
gidng cdy trong c6 kha ning khang sau nhu: ciy dau xanh, ciy cai bong (Nguyén
Lan Diing va ctv, 2000; Nguyén Xuan Canh va ctv, 2004).

Céc nha nghién ciru d3 chuyén noi doc t6 delta tir B. thuringiensis vao céc ciy
trong dé tao ra cic cdy chuyén gen B. thuringiensis “khang sau hai” nhu chuyén gen
cry2Aa vao ciy dau dé khang sdu Helicoverpa armigera, st dung Bt5422 va
Bt5422CBCL chuyén gen vao cdy bap khang Spodoptera litura, chuyén gen
crylAc, cry2Ab, Vip hodc su két hop cua cac gen Bollgard 3 (crylAc + cry2Ab +
vip3A), Twin Link Plus (crylAb + cry2AC + vip3Aal9) va Wide Strike 3 (crylAC,
+ crylF + vip3A) vao cdy bong nham khang sau Spodoptera exigua, Helicoverpa
armigera, H. virescens (Abbas, 2018; Singh va ctv, 2018; Xu va ctv, 2019). DPéi véi
ciy trong mang gen B. thuringiensis, nhd kha ning tu khang sau nén lugng thude
trir sau sir dung da duoc giam dang ké, vi thé gép phan ting cudng sy phat trién cla
cac sinh vét ¢ ich. Cac sinh vat nay c6 thé giup khdng ché cac loai sau hai thir cap.

Cay trong mang gen B. thuringiensis dugc xem 13 cong cu khang sau, giam
thiéu thiét hai mia mang va gia ting san luong lwong thuc. Bén canh d6, van dé cip
thiét khac can duoc giai quyét, d6 1a dan sb toan cdu ngay mdt ting lén nhanh
chéng, trong khi dién tich dit canh tac ngay cang thu hep. Chinh vi vy, ciing voi
ky thuat canh tac nong nghiép thich hop, dua cong nghé chuyén gen B.
thuringiensis vao cy nham khang con tring c6 thé dem lai rat nhiéu loi ich cho loai
ngudi. Tuy nhién, viéc danh gia chinh xac su phat trién cta cac loai ciy trong

chuyén gen nay van con nhiéu y kién giy tranh ci trén thé gioi.
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Chuong 2
NOI DUNG VA PHUONG PHAP NGHIEN CUU

2.1 Noi dung nghién ciru
2.1.1 Sy phan bo cia vi khuin Bacillus thuringiensis va da dang quan thé vi
khuan B. thuringiensis var. kurstaki tir cac tinh, thanh & Viét Nam

- Su phan bd cua vi khuan B. thuringiensis va chon loc vi khuan B.
thuringiensis var. kurstaki trong dat tir cac tinh, thanh & Viét Nam.

- Xéc dinh sy hién dién céc gen cry cua vi khuén B. thuringiensis var. kurstaki.

- Xac dinh sy hién dién vip3a cia vi khuan B. thuringiensis var. kurstaki.
2.1.2 Panh gia dgc tinh ciia cac ching B. thuringiensis var. kurstaki trén sau an la
2.1.2.1 Panh gia kha ning giy chét ciia cac ching B. thuringiensis var. kurstaki
trén sau an la by canh vay

- Panh gia kha ning giy chét ciia cic chung vi khudn B. thuringiensis var.
kurstaki phan 1ap trén sau khoang (Spodoptera litura), sau to (Plutella xylostella),
siu xanh da ldng (Spodoptera exigua) trong diéu kién phong thi nghiém.

- Xac dinh gia tr1 LCso, LTs0 cta vi khuén B. thuringiensis var. kurstaki trén
sau khoang, sau to, sau xanh da lang.
2.1.2.2 Chon loc chiing B. thuringiensis var. kurstaki khang tia UV va tdi wu
diéu kién 1én men vi khuan B. thuringiensis var. kurstaki

- Chon loc céc chung vi khuan B. thuringiensis var. kurstaki khang tia UV.

- T6i wu héa thoi gian, pH méi trudng va nhiét d6 nudi vi khuan

- Panh gi4 kha ning ting sinh cta vi khuan B. thuringiensis var. kurstaki .
2.1.2.3 Panh gia hi¢u qua trir siu in 14 ciia ché pham VBt & diéu ki¢n nha luéi
va ngoai dong rudng.

- Panh gia doc tinh ciia ché pham vi khuan B. thuringiensis var. kurstaki trén
sau khoang (Spodoptera litura), sau to (Plutella xylostella), sau xanh da lang

(Spodoptera exigua) diéu kién nha ludi
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- Panh gia doc tinh cua ché pham vi khuan B. thuringiensis var. kurstaki trén

sdu to (Plutella xylostella) ngoai dong ruéng.
2.2 Thoi gian va dia diém
2.2.1 Thoi gian

Dé tai dugc thuc hién tir ndm 2015 dén ndm 2021.
2.2.2 Pia diém

Thu mau dat ¢ 22 tinh, thanh: dong bang song Hong, ven bién mién Trung,
Pong Nam bo, dong bang song Ciru Long.

Phan lap mau vi khuan B. thuringiensis tai Vién Nghién ctru Cong ngh¢ Sinh
hoc va Méi truong, Trudng Pai hoc Nong Lam Thanh phé H6 Chi Minh.

Nhan nuéi su dé thi nghiém tai Vién Nghién ctru Cong ngh¢ Sinh hoc va Mo6i
truong, Truong Pai hoc Nong Lam TP.HCM, Trung tim Gidng cay trong, vat nudi
va thuy san TP.HCM, Chi cuc Tréng trot va Bao vé thuc vat TP. HCM.

Panh gia doc tinh cia vi khuan B. thuringiensis var. kurstaki trir siu trong
phong thi nghiém va nha ludi tai Vién Nghién ctru Cong ngh¢ Sinh hoc va Moéi
truong, Truong Pai hoc Néng Lam Thanh phé Ho Chi Minh.

Pénh gia doc tinh ctia vi khuan B. thuringiensis var. kurstaki trir siu ngoai
d6ng rudng tai huyén Hoc Mon, Binh Chanh, Thanh phé H6 Chi Minh.

2.3 Vit li¢u nghién ciru
2.3.1 Hoa chat thi nghiém

Hoa chat dung phan lap vi khuén B. thuringiensis: Dich chiét nAm men, NaCl,
Tryptone, Agar, MnCl, NaH>PO4, Na;HPO4, B6 nhu¢m Gram (Nam Khoa, Vit
Nam) gﬁ“)m: Crystal violet, lugol, cOn, safranin; dau soi kinh, dung dich luc
malachite (C23H25N2Cl), dung dich Fuchsin, dung dich acid carbolic, NaOH.

Hoa chat dung tao san phém: dich chiét nAm men, Casamino acids, Na;HPOs,
KH2PO4, MgS04.7H,0, MnSO4.H20, FeSO4.7H20, Citric acid, Distilled water,

Sodium pyruvate.
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Céc hoa chit dung chuin bi mdi trudng giit gidng va bd sung vao méi trudng
nudi cay dang 1ong: KH,PO4, KoHPO4, MgSO4, MnSO4, FeSO4, MnCla, Na;HPOq,
NaH>POs, Glycerol, CaCOs, NaCl, pepton, glucose.

Hoa chat dung trong sinh hoc phan tir: Taq DNA Polymerase, nudc khir ion,
Primer xu6i, Primer nguoc, Agarose, TBE, CH3COONa, TE Buffer, Loading dye, Gel Red.
2.3.2 Ngudn siu

Sau to (Plutella xylostella), sau khoang (Spodoptera litura), sau xanh da lang
(Spodoptera exigua) dugc thu trén ruong rau tai Trai Thuc nghiém thudéc Khoa
Nong Hoc, Truong Pai hoc Nong Lam thanh phd HO Chi Minh, cac vuon rau tai
ving trong rau chuyén canh tai thanh phé H6 Chi Minh, Pong Nai, Binh Duong va
Lam Pong.

Sau duogc nudi trong nha ludi kin va trong phong (nhiét do phong 28 — 30°C,
am do 75%). Sau dugc nudi br?mg thirc an ty nhién (cai ngot, cai xanh), c6 kém mat
ong va ciy c6 hoa tao tiéu sinh thai pht hop véi ti nhién, chon sau khoe manh 16n
déu va nudi cho t6i khi hoa nhong. Loai bo sdu non c¢6 hién twong bi virus hay bi
cac bénh khac.

Hop nudi sau trong phong thi nghiém c6 kich thude 20 x 10 x 6 cm dugc boc
1u6i hai bén va trén nap hop dé dam bao tinh thong thoang.

2.4 Phuwong phap nghién ciru

2.4.1 Sy phin bd cia vi khuian B. thuringiensis va chon loc vi khuin B.
thuringiensis var. kurstaki trong dat tir cac tinh, thanh

2.4.1.1 Phwong phap thu thip miu dat

Mau dat duoc ldy & 5 diém theo duong chéo goc (diém gitta va 4 goc cia khu
dat). Dung dung cu lay mau gat bo 16p dat mat, dao sau va lay phan dat cach 16p
mat 5 — 10 cm. Tron dit ¢ 5 diém lai v&i nhau thanh mau chung va cho vao hdp
nhua day kin nap, ghi nhan thong tin chi tiét vé mau dat (dia diém, loai dat, toa do).
Céc mau thu thap duoc bao quan & nhiét do phong sudt qué trinh thyc hién nghién ctu.

S6 mau thu thap: 616 miu dat duoc thu thap ¢ 22 tinh, thanh ving Pong bing

song Hong, ving Duyén Hai mién Trung, ving Pong Nam B9, ving Pong bang
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song Ciru Long tap trung & cdc khu vuc dat canh tic chwa sir dung ché phim c6
ngudn gdc tir vi khuan Bacillus thuringiensis (dat trong rau mau, lda, cdy dn qua va
ciy cong nghiép — 476 miu), dat khong canh tdc (tram tich song, hd, cat ven bién,
vung hai dao (Phd Quy, Phi Quéc, Ly Son), rimg bao ton, ven dudng — 140 mau) vi
tri lfiy mau dugc dia phuong hoa va xac dinh toa do theo GPS.
2.4.1.2 Phuwong phap dit tén miu dat va chiing vi khuin (ma miu)
Mau dat thu duoc sé ma héa theo dia diém, sd thi tu. Vi du: VBt241.10 (sé 24

- ma viung dién thoai cua Ha Noi; s6 1 - mau sb 1; sd 10: ching s6 10) hay
VBt2752.11 (s6 275 - mi viung dién thoai ctia Bén Tre; sb 2 - mau s 2; s6 11:
ching s6 11).
2.4.1.3 Phwong phap chuan bi méi trweong phan 1ap miu dat

Moi trudng T3 agar (mdi truong phan 1ap): tryptone 3 g/L, dich chiét nAm
men 1,5 g/L, tryptose 2 g/L, MnCI2 0,005 g/L, NaH2PO4 6,9 g/L, NagHPO4 8,9
g/L, agar 15 g/L, nudc cat 1 lit.

Moi truong T3 long (mdi trudng ting sinh, moi truong lic miu): twong tu
moi truong T3 ddc nhung khong c6 agar.

Moi truong Clark - lubs: peptone 5 g/L, NaCl 5 g/L, Glucose 5 g/L.

Moi truong phan tng thuy phan tinh bot: peptone 5 g/L, Nacl 7 g/L, dich
chiét nAm men 3 g/L, tinh bot 2 g/L, agar 15 g/L.

Tat ca cac mdi truong déu duge diéu chinh pH 7,0 sau d6 hap khu tring &
121°C, 1 atm trong 20 phuit.
2.4.1.4 Phan 1ap miu vi khuan

Phén 14p vi khuan theo phuong phap ctia Traves (1987). Can 0,5 g dét tron
cho vao binh tam gidc chua 10 mL moi truong LB long chua 0,25M dém natri
acetace (pH 6,8), nudi lic 150 vong/phit, 30°C/18 gid. Mau duoc xir Iy nhiét &
80°C véi thoi gian 10 phut trong bon U nhiét dé diét nhitng vi khuan khong c6 kha
nang chiu nhiét, cac té bao khong sinh bao tir.

Pha lodng miu bang nudc cat thanh cac mic: 102, 103, 104, 107, Hat 100 pl dich

mau & cidc mirc 107 dén 107 cho vao dia mdi truong LB agar, dung que cay trai déu
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dich mau cho dén khi bé mit méi trudong kho, dung parafilm quin quanh vanh dia
dé tranh nhiém khuén tir bén ngoai. Pé dia sau khi cdy & nhiét d6 30°C.

Sau 2 ngay, chon khuin lac voi1 dac diém: mau tra"mg, tho, lan nhanh trén dia,
dem cay ria trén dia petri co chira moi truong T3 dic. Tiép tuc cay cac khuan lac
dén khi vi khuan xuat hién trén dia c6 cung hinh dang va kich thuéc.

Céc chung phan lap duogc giir trong 6ng nghiém chira méi trudng LB.
2.4.1.5 Pinh danh vi khuan Bacillus thuringiensis bang thir nghiém sinh héa

* Nhuom Gram

Vi khuan Gram duong bit mau tim, vi khudn Gram 4m bit mau hong. B.
thuringiensis 13 vi khuan Gram duong, té bao hinh que.

* Nhudm bao tir va tinh thé

Bacillus thuringiensis sinh bao tir bit vong do, hinh oval. Tinh thé doc bét
mau do6 ¢ nhiéu hinh dang nhu: hinh thoi, hinh tron, hinh qua tram,...

* Thir hoat tinh catalase

Phan tng duong tinh néu bot khi xuat hién nhanh va manh, nguoc lai néu khong
c6 bot khi hodc c6 bot khi nhé 1a am tinh. B. thuringiensis duong tinh véi catalase.

* Phan irng VP (Voges-Proskauer)

Phan tng cho két qua dwong tinh khi bé mit méi truong c6 mau do, am tinh
khi khong d6i mau. B. thuringiensis cho phan tng duong tinh.

* Phan ung thuy phan tinh bot

Phan bi¢t B. thuringiensis va B. spharicus duya vao sy phan ing tao mau cua
tinh bot va dung dich lugol. Khi dung dich Lugol tac dung véi tinh bt sé tao mau
tim. Trong truong hop khi nho dung dich lugol 1é€n dia moi truong chira tinh bot co
vi khuan ma khong xuét hién mau tim ching t6 vi khuan c6 kha nang sinh enzyme
thuy phan tinh bt thanh glucose.

* Thir nghiém kha nang di dong

Phan biét B. anthracis va Bacillus sp. khiac. Thir nghi¢ém duong tinh khi vi

khuan moc lan ra khoi dudng ciy, lam duc méi trudng xung quanh; 4m tinh khi vi
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khuan xuit hién doc theo dudng ciy trong khi méi truong xung quanh van trong.
Bacillus thuringiensis cho thir nghi€ém duong tinh.

* Po kich thuée té bao vi khuin

Tién hanh do kich thuéc té bao vi khuan bang kinh hién vi dién tir ¢ vat kinh
100X co giot dau soi kinh.Theo Bergey (1977) thi B. thuringiensis c6 chiéu rong
16n hon hodc bang 1 pm.
2.4.1.6 Phuong phap ting sinh khoi vi khuan Bacillus thuringiensis

Nudi cdy cac chung vi khuan nghi ngo 12 B. thuringiensis di phan 1ap dugc
trén moi trudng T3 1ong & 30°C, lic 180 vong/phut trong 48 gid, dem xir Iy miu &
70°C trong 10 phut rdi pha lodng miu dén 107. Liy 0,1 mL ¢ mdi nong do pha
lodng tir 103, 10, 107 trang vao dia thach v6 tring chira méi truong T3. Dé vao tu
am & 28°C trong 24 gio roi dém s luong khuan lac hién dién trén mdi dia.

S6 luong bao tir dugc tinh theo cong thirc: Q = (a x 10™) / b (cfu/mL)

Trong do: Q la s6 bao tir trong ImL; a la s6 khuan lac dém duge; b 12 thé tich
dich khuén cay vao dia petri (mL)

Moi trudng nhan nudi vi khuan: dich chiét nim men 30 g/L; Casamino acids
20 g/L, NaHPO4 2,48 g/L, KH2PO4 0,41 g/L, MgS04.7H20 20 mg/L, MnSO4.H20O
7,5 mg/L, FeSO4.7H>0O 6.4 mg/L, Citric acid 6.4 mg/L, Distilled water 900 mL,
Sodium pyruvate 23,2 g/L.
2.4.1.7 Phuong phap bio quén giéng vi khuan Bacillus thuringiensis

Bao quan giéng bang dau khoang: tao moi truong yém khi bang dau khoang
dé tc ché sy sinh truéng cua vi khuan. Cho mdt it dau khoang vao dng Eppendorf
dugc khir trang 121°C, 1 atm trong 20 phit. Dung que cdy vo trung ldy mot it vi
khuan cho vao 6ng Eppendorf, ddy nap va dung paraffin quan quanh miéng 6ng,

nuodi trong khoang 24 gio dem bao quan & - 20°C.
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2.4.2 Khuéch dai trinh tw 16S-rDNA va gen cry ciia cac ching vi khuin

B. thuringiensis var. kurstaki

2.4.2.1 Ly trich DNA

Cic ching vi khuan B. thuringiensis phan lap dugc nudi cdy trong moi truong

LB long ¢ 30°C, lic 180 vong/phut trong 24 gid. DNA tong sé dugc tach bang bd
kit Wizar Genomic DNA Purification (Promega) va GeneJET Genomic DNA

Purification Kit (Thermo Scientific) theo huéng dan sir dung. DNA sau khi ly trich

dugc hoa va trit & tu am 20°C.

2.4.2.2 PCR

Phan tng PCR dugc thuc hién voi 5 cdp primer dé khuéch dai trinh ty 16S—

rDNA va 4 gen cryl, cry2, cry4, va cry9 & cac chung vi khuan phan lap (Bang 2.1).

Bang 2.1 Trinh ty primer sir dung khuéch dai gen cry ctia vi khuan B. thuringiensis

var. kusrtaki (Ben-Dov va ctv, 1997)

. San pham
Gen Tén moi Trinh ty
PCR (bp)
63F 5’ — CAG GCC TAA CAC ATG CAA GTC -3’
16Sr 1,5 kb
1489R 5’ —TAC CTT GTT ACG ACT TCA — 3’
Unl(F) 5 — CAT GAT TCA TGC GGC AGA TAA AC -3’ )
cryl 77
" UnlR) 5 — AAT GGG AAG CAG AAG TGT CAC AA — 3’
Un2(F) 5 —GTT ATT CTT AAT GCA GAT GAA TGG G — 3’
701
Un2(R) 5’ —CGG ATA AAA TAA TCT GGG AAATAGT -3’
cry2  2AaR 5" —GAG ATT AGT CGC CCC TAT GAG -3’ 498
2AbR 5" —TGG CGT TAA CAA TGG GGG GAG AAA T -3’ 546
2AcR  5-GCG TTG CTA AT AGT CCC AAC AAC A -3’ 725
. Un4(F)  5°- GCA TAT GAT GTA GCG AAA CAA GCC -3’ 439
Ccr
” Und(R) 5 —GCG TGA CAT ACC CAT TTC CAG GTC C -3’
Un9 (F) 5’ —CGG TGT TAC TAT TAG CGA GGG GGG — 3’
cry9 351

Un9 (R)

5’ — GCT TGA GCC GCT TCA CAG CAATCC-3’
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Thanh phan phan tng PCR bao gdm 2X Taq mix 12,5 pL, primer xudi 0,2
uM, primer nguoc 0,2 pM, DNA mau 2 pL, nuée khir jon tiét trung 8,5 puL. Tong
thé tich phan tng 13 25 uL.

Phan Utng PCR dugc thyc hién trén mday PCR (Life ECO Thermo Cycler,
Bioer — Trung Quéc va Applied Biosystems, SimpliAmp™ Thermal Cycler — My).
Chu trinh phan tng gom 1 chu ky & 95°C, 3 phiit va 35 chu ky gém (30 gidy &
95°C, 30 gidy & 50/52°C, 30 gidy ¢ 72°C), va 7 phiit & 72°C. Tét ca san pham duoc
bao quan ¢ 4°C (Khojan va ctv, 2013).
2.4.2.3 Pién di trén gel agarose va doc két qua san pham PCR

San pham PCR dugc kiém tra bang cach dién di trén gel agarose 1,0%,
nhudm vd1 SYBGreen. Chay dién di ¢ hi¢u dién thé 100V trong 35 phit. Quan sat
két qua dudi tia UV. Poc két qua, chup anh gel bang may chup anh gel (UVP
MultiDoc — It Digital Imaging System).

San pham PCR duogc giri giai trinh ty & First Base, Malaysia. Két qua giai
trinh tu duoc kiém tra c6 trung khép véi ving gen cryl, cry2, cry4, cry9 va d6i
chirng duong (chung B. thuringiensis var. kurstaki) trén ngan hang gene.

2.4.3 Xac dinh sy hién dién protein vip3a cia vi khuan B. thuringiensis var.
kurstaki

2.4.3.1 PCR phat hién gen vip3a

Phan tng PCR khuéch dai gen vip3a cua vi khuin B. thuringiensis var.
kurstaki dugc thyc hién véi cap primer Vip3a — Fw (5'— AT ATG AAC AAG AAT
AAT ACT AAATTA A-3") vaVip3a—Rv (5- CTC GAG TTA CTT AAT AGA
GAC ATC GGA- 3’) theo Abdelkefi va ctv, 2005. Thanh phan phan tng bao gom
Taq DNA polymerase (5 units/uL) 6,5 pL, primer xudi (10 nM) 26 uL, primer
nguoc (10 nM) 26 pL., ANTP mixture (2 mM) 26 pL, 10X PCR buffer + 25 mM
MgCl, 26 pL, nude tinh khiét 139,5 pL. Téng thé tich phan tng 1a 250 ul. Chu trinh
phan tng khuéch dai gdm 1 chu ky & 95°C, 90 gidy va 24 chu ky (30 gidy tai 94°C,
30 giay tai 45°C, va 90 giay ¢ 72°C) va 420 giay ¢ 72°C .
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2.4.3.2. Phwong phap phan 1ap protein vip3a

* Vat liéu: Tris buffer (pH 6,8 va 8,8 cho polyacrylamide gel), 30%
acrylamide + bis-acrylamide solution, 10% SDS, 10% ammonium persufate va
TEMED solution, Tris-Glycine buffer; 5x SDS-PAGE loading buffer (5x protein
loading dye), Coomassie blue R250 dye; Glacial acetic acid, Ethanol 95% (Hoac
Methanol); Nuéc cit.

* Phwong phap thuc hién qua cac budec:

K¥ thuit SDS-PAGE (Abdelkefi-Merrati va ctv, 2005): Ly trich protein tong
s6: Tang sinh cac giong c6 kha ning sinh tinh thé trong moi truong LB 1éng, lac qua
dém & 37 °C trong 16 - 18 tiéng. Hiit 1 mL dich tang sinh cho vao tuyp, ly tim
10000 vong/ phit trong vong 10 phut, loai bé dich méi trudng ( 1ap lai 3 1an). Thém
40 pL nudc cat va vortex déu. Thém 8 pL loading dye protein 6X vao trong tuyp.
Pun s6i mau trong 10 phit. Ly tim nhanh trong thoi gian ngan va trit mau ¢ -20°C.

Chuan bi gel SDS-polyacrylamide: Tién hanh d6 phan gel tach trudc, sau d6
dung butanol dé loai bo bot trong phan gel. Doi dén khi phan gel gom dong lai thi
d6 bo butanol va rira lai bang nude. Sau d6 do gel gom vao va thém luge. Phan gel
tach phai cach chan luge khoang 1,5 cm. Chay SDS — PAGE ¢ hi¢u di¢n thé 100 —
120V, khoang 3 gio, Nhudm va rira nhuo¢m: Fixing: 50% ehanol + 10% acid acetic
+ 40% nudc. Staning : 0.1% Commassie BR250 + fixing solution. Destaning: 40%
ethanol + 10% acid acetic + 50% nudc.

Mau B. thuringiensis dugc ciy trén LB agar va 0 & 30°C qua dém; 2. Tiép
theo cdy mdi bao tir B. thuringiensis phan 1ap trong 2 — 3 mL LB trong tube 15 mL
va 1 30°C, lac 200 — 250 vong qua dém (16 — 18 gid); 3. Trich 50 uL san pham &
budc 2 thém 5 mL TB (Terrific Broth) trong tube 50 mL va u 30°C, lac 200 — 250
vong & 96 gio; 4. Trich mdi tube mot 1 mL va giit & - 20°C; 5. R dong bang cach
ly tam 10.000 vong cho 10 phut; 6. LAy phan dich ndi & trén cho vao tube mdéi; 7.
Cho vao 200 pL nuéc va lic; 8. Lay 20 pL & budc 6 + 5 ul 5x protein loading dye;
9. Lay 20 pL ¢ budc 7 + 5 pL 5x protein loading dye; 10. Pun s6i mau & budc 8 va
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9 trong 10 phat; 11. Bé 1 dén 2 phit cho miu ling xudng va cho méi mau 20 pL
vao SDS — polyacrylamide gel.

* Pién di va xem két qua

San pham PCR dugc kiém tra bang cach dién di trén gel agarose 1% trong
dung dich dém TBE 0.5X. Pun néng dung dich agarose 1% trong 3 phut, dé dung
dich dén nhiét d6 khoang 45 — 55°C. D6 dung dich chay dién di TBE 0,5X vao bon
dién di co chura gel agarose.

Str dung 5 uL san phém PCR tron déu véi 0,5ul loading dye buffer va 1 uL
gel Red rdi bom vao ting giéng. Chay dién di ¢ hiéu dién thé 100V trong 35 phit.
Quan sat két qua dudi chiéu xa UV. Poc két qua, chup anh gel.

2.4.4 Panh gia doc tinh ciia cac miu phan lap B. thuringiensis var. kurstaki
trén sau khoang (Spodoptera litura), sau to (Plutella xylostella), sau xanh da
lang (Spodoptera exigua) trong diéu kién phong thi nghiém

Sau dugc nhan nudi & phong thi nghiém it nhit 3 vong doi, dong déu vé tudi
(dang & giai doan tudi 2). Cay cai dugc 15 ngay tudi, co tir 8 — 12 14 duge trong
trong chau duong kinh 25 cm. Trén mdi ciy cai ngot tha 10 con sau tudi 2. Chau
duoc dat trén dia nhua c6 chira nude dé dam bao cho sau khong bo ra khoi cay cai.
Mai chau cai dugc dit trong léng ludi br:ing vai man thua dé dam bao méi truong
bén trong ludn duoc thoang khi. Bé tri cac 16ng thi nghiém & noi thoang mat.

Dich cac chung vi khuan B. thuringiensis var. kusrtaki phan lap duoc pha
lodng 1% va phun 1én cic cdy cai vao budi chiéu. Nghiém thirc dbi chimg phun
nudc 1a. Thi nghiém b6 tri theo kiéu hoan toan ngau nhién, 1 yéu t, 4 lan lap lai.
Theo ddi va dém s6 sau con sdng sau 1 ngdy, 2 ngay, 3 ngay, 5 ngay va 7 ngdy sau
phun dich vi khuan.

Hiéu lyc di¢t sau duogc tinh theo cong thirc Abbott (1925): A (%) = (1 —T/C) x
100. Trong d6 A (%) 1a chi s6 hiéu luc diét sau; C 1a sb sau sdng sot & nghiém thirc

doi chung; T 1a sO sau song sot ¢ cac nghiém thire thi nghiém.
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2.4.5 Xac dinh gia tri LCso, LTso ciia cdc chiing vi khuin B. thuringiensis var.
kurstaki tuyén chon
2.4.5.1 Xac dinh gia tri LCso

Sau khi chon dugc cac chung vi khuan B. thuringiensis var. kusrtaki c6 kha
nang diét sdu, gia tri LCso, LTso ctia cac ching nay dugc xac dinh dbi voi sdu to, sdu
khoang va sau xanh da lang.

Thi nghiém dugc tién hanh khi sau & giai doan tudi 2 va tudi 4. Sau duge cén
trong luong nham dam bao su déng déu véi 50 sau/do tudi, cdc sdu s& duoc cho vao
10 hop (5 sduw/hop) nham tao méi trudng thong thoang. Chuan bi dich vi khuan B.
thuringiensis var. kusrtaki thanh 4 mat d6 10%, 10%, 107, 10° CFU/mL va ddi ching
(st dung nudc cat). Tién hanh liy nhiém bang cich phun dung dich chia B.
thuringiensis var. kusrtaki 1én 14 cai ngot, dé rao va cho vao hop dé sau an, bo sung
thirc 4n cho sau bang 14 cai ngot sach ¢ nhitng 1an cho an tiép theo nham duy tri
ngudn thie an cho sau. Ghi nhéan sb liéu sau chét hang ngay.

Bang 2.2 Cac nghiém thiic xac dinh LCso cua vi khuan B. thuringiensis var.

kusrtaki do1 véi sau to, sau khoang va sau xanh da lang

Mt d¢ vi khuin Liéu lwgng (uL/sau)

Tuoi siu
Btk (CFU/mL) Sautoe  Siukhoang  Sau xanh da lang

Tudi 2 103 - 10° 3 3 3

Tubi 4 103 -10° 5 5 5

Chi tiéu theo di: s6 luong sau chét hang ngay ¢ cac thi nghiém.
2.4.5.2 Xac dinh gia tri LTso
Duya vao két qua thi nghiém LCsp va tham khao két qua thi nghiém LCs trén
sau xanh da lang, sdu xanh cua Zang va ctv (2009), chon ra dugc néng do phu hop

cho sau tudi 2 va tudi 4 cua tung loai sau thi nghiém dé xac dinh gia tri LTso.
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Bang 2.3 Cac nghiém thirc xac dinh LTso ctia vi khudn Bacillus thuringiensis

var. kusrtaki do1 véi sau to, sau khoang va sau xanh da lang

Mt d¢ vi khudn Li¢u luwgng (uL/sau)

Tudi siu
Btk (CFU/mL) Sauto  Siukhoang  Siu xanh da liang

Tudi 2 2.5x 107 3 3 3

Tubi 4 2.5x 10° 5 5 5

Chi tiéu theo ddi: theo ddi thoi gian sdu chét hang ngay, tir d6 tinh thoi gian
trung binh siu chét bang wéc luong Kaplan Meier (Bland va Altman, 1998;
Kleinbaum va Klein, 2010; Collett, 2015).

2.4.6 Chon loc chiing Bacillus thuringiensis var. kusrtaki chong chiu tia UV
2.4.6.1 Khao sat kha ning chéng chiu tia UV ciia cic ching vi khuin B.
thuringiensis var. kusrtaki & hai buéc séng 254 nm va 365 nm

Chuan bi 10 mL dich cédc ching vi khuan B. thuringiensis var. kusrtaki phan
1ap c6 chira gen cryl, cry2, cry4, cry9 va vip3a & mat s6 108 CFU/mL trong dém 0,5
M phosphate ¢ pH 6,8 duoc rot vao cac dia petri thiy tinh. Vi khuan dugc chiéu
UV (BIIL, lluminator, 1 A-7 SBS Korea) & budc song 254 nm (UV-C) va 365 nm
(UV-A) tr khoang cach 30 cm (Deepak va ctv, 2001, Saxena va ctv, 2002).

Thi nghiém goém 12 chiing vi khuén, dugc bd tri 4 1an 13p lai v6i 1 dia petri/lan
lap lai & 5 muc thoi gian 0, 30, 60, 90, 120 phut & ting budc song va ddi chimg
khong chiéu tia UV,

Chi tiéu theo d&i: sy xudt hién bao tir cta vi khuan B. thuringiensis var.
kusrtaki & cac murc thoi gian chiéu UV.
2.4.6.2 Panh gia hiéu qua giy chét siu ciia cac chiing vi khuan B. thuringiensis
var. kusrtaki c6 kha ning chong chiu tia UV trong di¢u kién phong thi nghi¢m

Duya vao thi nghiém ¢ ndi dung 2.4.6.1, chon ra cidc chung vi khuan B.
thuringiensis var. kusrtaki c6 kha niang chdng chiu tia UV t6t nhit & budc song 254
nm va 365 nm va thr nghiém hi€u qua diét sau to, sdu khoang va sau xanh da lang

(sdu & giai doan tudi 2).
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Cay cai 15 ngay tudi, co tir 8 — 12 14 dugc trong trong chau duong kinh 25 cm.
Trén mdi cay cai tha 10 con sau tudi 2. Chau duoc dat trén dia nhua c6 chia nudce
dé dam bao cho sau khong bo ra khoi cay cai. Mbi chau cai duoc dit trong 16ng ludi
bang vai man thua dé dam bao méi truong bén trong ludn dugc thoang khi. BO tri
cac 16ng thi nghiém & noi thoang mat.

Dich cac chung vi khuan pha lodng 1% va phun 1én cac ciy cai vao budi
chiéu. Nghiém thirc ddi chimg phun nudc 14. Thi nghiém bb tri theo kiéu hoan toan
ngau nhién, 1 yéu td, 4 1an lap lai. Theo ddi va dém s6 sau con séng sau 1 ngay, 2
ngay, 3 ngay, 5 ngay va 7 ngay sau phun dich vi khuan. Hiéu luc diét sdu duoc tinh
theo cong thitc Abbott (1925): A (%) = (1 — T/C) x 100. Trong d6 A (%) la chi s6
hiéu luc diét sdu; C 13 sb sau sdng sot & nghiém thirc ddi ching; T 13 s6 siu sdng sot
¢ cac nghiém thuc thi nghiém.

2.4.7 T6i wu diéu Kkién 1én men ciia vi khuan B. thuringiensis var. kurstaki
2.4.7.1 Xac dinh méi truwong dinh dudng phu hop nhén sinh khdi vi khuan

Chon ba chung vi khuan mang gen cryl, cry2, cry9 va vip3a, giy chét con
tring bo canh vay va c6 kha ning chéng chiu tia UV tién hanh nhan sinh khdi trong
bdn loai moi trudng duoc st dung theo Navon, 2000 gdm:

Moi truong 1 (g/L): tinh bot 30; dau nanh 25; KH2PO4 1; Ko;HPO4 1; MgSO4
0,3; MnSO4 0,01; FeS040,01 va nuéc cat du 1 lit.

Moi truong 2 (g/L): NaCl 2,5; NaaHPO4 1; MgSO4 0,2; MnCl; 0,05 va nudce
catdu 1 lit.

Moi truong 3 (g/L): dich chiét nAm men 30; casamino acid 20; Na;HPO4 2,48;
KH>PO4 0,41; MgS04.7H20 0,02; MnSO4.H20 0,0075; FeSO4.7H20 0,0064; citric
acid 0,0064; sodium pyruvate 23,2 va nudc cat du 1 lit.

Moi truong 4 (¢/L): glucose 10; glycerol 10; bi bap 10; yeast extract 5; NZ-
amine B 10; CaCOs 2; MaCl» 2 va nuée cat du 1 lit.

Cho 1 mL dich vi khuan véo binh chira 100 mL méi truong T3 1ong di hap tiét
tring (121°C/20 phut), nudi ¢ nhiét d6 phong (28 — 30°C). Bém va tinh mat do vi
khuén sau 24 gio nudi cdy. Nhan 1% dich khuan (mat s6 105 CFU/mL) trén 4 loai mbi
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truong & diéu kién nhiét do 30°C, pH ban dau 1a 7. Sau 48 210 1én men, xac dinh mat
d6 vi khuan. Chon mdi trudng t6i wu cho céc khao sat tiép theo.

2.4.7.2 Khao sat cac diu kién nhén sinh khoi vi khuin B. thuringiensis var.
kurstaki

Sau khi chon duwoc méi trudng thich hop tir ndi dung 2.4.7.1, tién hanh khao
sat anh hudng cua thoi gian, d6 pH va nhiét d6 dén ting sinh khéi cua cac ching vi
khuan. Nghién ctru gom 4 thi nghiém, mdi thi nghiém c6 5 nghiém thirc, mdi
nghiém thuce lap lai 4 lan.

- Thi nghiém thoi gian sinh truéng: vi khuan dugc tang sinh ¢ 30°C, pH 7. Sau
24, 36, 48, 60 va 72 gio kiém tra mat do vi khuan.

- Thi nghiém vé pH: cdc mirc pH mdi truong khao sat 1a 6,0; 6,5; 7,0; 7,5 va
8,0. Dich khuan duoc tang sinh & 30°C. Sau 48 gi¢, xac dinh mat do vi khuan.

- Thi nghiém vé nhiét do: Dich khuan duoc tang sinh ¢ 30°C, pH 7, & cac muc
nhiét do gdm 27, 30, 33, 36 va 39°C. Sau 48 gid dém va tinh mat d6 vi khuén.
2.4.7.3 T6i wu héa cic yéu t6 anh hwong dén ting sinh khoéi vi khuin bang
phwong phap quy hoach thwe nghiém

Bang 2.4 Gia tri ma hoa va gia tri thuc nghiém cua cac yéu td thuc nghiém

Gia tri ma hoa

Ky hiéu Bién s6 Pon vi
-1 0 +1
)¢ Thoi gian Gio 24 48 72
X pH 7 7,5 8
X3 Nhiét do 0C 27 30 33

Mirc toi wu ciia ba yéu té thoi gian, nhiét d6 va pH dugc xac dinh tir két qua
thuc nghiém don yéu t6 va duge thiét ké & 3 mirc (-1, 0, +1). Ma tran thyc nghiém
gdém 17 nghiém thirc, trong d6 ¢ 5 nghiém thirc & tAm duoc thiét ké boi phan mém

Design - Expert® 11.0 Stat - Ease, Inc., Minneapolis, USA.



44

Ham dap ung duoc chon la mat do vi khuén (CFU/mL), m6 hinh héa duogc
biéu dién bang phwong trinh bac hai: Y = B, + B1Xi + BoXo + B3Xs + BioXiXo +
B13X1X3 + B23sXoX3 + B11Xi? + B22Xo? + B3sX32.

Trong d6: B, 1a hé s6 hoi quy tai tim; Bi, B2, B3 1a cac hé sb bac 1; Bi1, Bx,
Bss 1a cac hé sb bac 2; Bia, Bas, Bis 1a cac hé sb twong tac cua timg cip yéu td Xi.
X, X3 1a cac bién doc 1ap. Mdi hé sé B dic trung cho anh hudng cua cac yéu td dén
qua trinh thu sinh khéi cta cac chung vi khuén.
2.4.7.4 Panh gia hiéu qua giy chét sau khi két hop cac ching vi khuan B.
thuringiensis var. kusrtaki

Dua vao thi nghiém ¢ ndi dung 2.4.5 va 2.4.6, chon ra hai ching vi khuan B.
thuringiensis var. kusrtaki c6 kha niang chdng chiu tia UV t6t nhit & budc song 254
nm va 365 nm va kha ning 1én men t6i uu, phdi tron hai chung véi ty 18 1: 1. Tién
hanh thtr nghiém hi¢u qua diét sau to, sdu khoang va sau xanh da lang (sau ¢ giai
doan tudi 2). Thi nghiém bb tri theo kiéu hoan toan ngau nhién, 1 yéu td, 4 lan 1ap lai.

Cay cai duoc 15 ngay tudi, co tir 8 — 12 14 dugc trong trong chau dudng kinh
25 cm. Trén mdi cay cai tha 10 con sau tudi 2. Chau duge dit trén dia nhua c6 chira
nudc dé dam bao cho sau khong bo ra khoi cdy cai. Mdi chau cai duoc dit trong
16ng ludi bang vai man thua dé dam bao mdi truong bén trong ludn duge thoang
khi. B4 tri cac 10ng thi nghiém & noi thoang mat.

Dich vi khuan B. thuringiensis var. kusrtaki phan 1ap dugc pha lodng 1% véi
ndng d6 107, 108, 10° CFU/mL va phun 1én céac cdy cai vao budi chiéu. Nghiém thuc
d6i ching phun nudc 14. Theo ddi va dém sé sau con song sau 1 ngay, 2 ngdy, 3
ngdy, 5 ngy va 7 ngay sau phun dich vi khun.

Hiéu lyc di¢t sau duogc tinh theo cong thirc Abbott (1925): A (%) = (1 —T/C) x
100. Trong d6 A (%) 1a chi s6 hiéu luc diét sau; C 13 sb siu song sét & nghiém thirc
d6i chimg; T 14 s6 sau song sét & cac nghiém thirc thi nghiém.
2.4.7.5 Khao sat mirc nhiét d§ biao quan ché pham VBt

Nhan sinh khéi chung vi khuén B. thuringiensis var. kurstaki co6 hi¢u luc diét

sau cao trén moi truong dich chiét nam men tao ché pham VBt ¢ di¢u kién nhiét do
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33°C, pH 7, thoi gian 1én men la 48 gid va 1% dich tang sinh (v&i mat do 103
CFU/mL). Ché pham VBt duoc bao quan & cac diéu kién nhiét 46 4°C, 25°C va
35°C trong thoi gian 12 thang. Dinh ky hang thang tién hanh dém bao tir dé xac
dinh sy hién dién cua vi khuan B. thuringiensis var. kurstaki.
2.4.8 Khio sat kha niing ting sinh vi khuén B. thuringiensis var. kusrtaki bing
hé théng 1én men tw dong 2 lit BioFlo 120

Bioflo 120 13 hé théng 1én men loai nhé (dung tich 2 lit) san xuit theo tiéu
chuan cong nghiép tng dung cho 1én men vi sinh hoic nudi cdy mo té bao. Thiét ké
cong nghiép voi nhimg dau do cao cip va phan mém diéu khién thong minh. Tinh
linh hoat: Binh nudi cdy dugc tiét tring bang autoclave; Mo to khudy truc tiép voi
kha niang diéu khién toc d6 khudy va chiéu khudy, 4 bom nhu dong gdm bom diéu
khién duoc tde d6 va bom mot tdc do dé nap moi trudng nudi céy, acid, base dé can
bang pH theo 14p trinh.

Phuong phap thuc hién: sir dung 1 lit mdi truong dich chiét nAm men cho
vao binh nudi cdy va hap tiét tring (121°C/20 phut). Lén men & diéu kién nhiét do
33°C, pH 7, toc d6 khudy 170 vong/phit, DO 30, khong khi 100%. Thi nghiém

dugc bd tri don yéu té véi 3 1an 1ap lai va 4 nghiém thic

Dich ting sinh
Nghiém thirc
(mat d§ 10° CFU/mL)
NT 1 (Lén men ty dong BioFlo 120) 0,1%
NT 2 (Lén men tu dong BioFlo 120) 0,5%
NT 3 (Lén men tu dong BioFlo 120) 1,0%
NT 4 (Lén men thong thuong - Dbi ching) 1,0%

Chi tiéu theo ddi: Mat d6 vi khuan B. thuringiensis var. kusrtaki & 12, 24 va 48

gi0 sau 1én men.
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2.4.9 Panh gia doc tinh ciia ché pham VBt trén sau khoang (Spodoptera litura),
sau to (Plutella xylostella), sAu xanh da lang (Spodoptera exigua) trong diéu
kién nha lwéi

Tién hanh thir nghiém ché pham vi khuan B. thuringiensis var. kusrtaki 1én
men bang hé théng 1én men tr dong (goi tit 1a ché pham VBt) véi ddi twong thur
nghiém: sau to, sau khoang, sdu xanh da lang.

Phuong phéap bd tri: Mdi nghiém thtrc 13 mot chau cai voi duong kinh 20 — 25
cm va tha 10 con sdu/nghiém thirc, ché pham duoc phun 1 lan, lic sau tudi 2. Thi

nghiém duoc bd tri voi 4 nghiém thirc, 4 1an lap lai.

Nghiém thirc Liéu lrong (mL, g/ha)
NT 1 (Ché pham VBt 1én men ty dong) 1.000
NT 2 (Ché phdm VBt 1én men thong thuong) 1.000
NT 3 (Vi-Bt® 32000 WP) 1.000
NT 4 Béi chimg (Phun nudc cit) 1.000

Ghi chu: mfng dé dich khudn cia VBt 1én men tu dong — 10" CFU/mL; VBt lén men
thong thuong — 10° CFU/mL; Vi-Bt® 32000WP — 32.000 Ul/mg

Chi tiéu theo ddi: S6 sau séng, chét trude phun, 1 ngay, 2 ngay, 3 ngay, 5 ngay
va 7 ngdy sau phun ché phadm VBt & tit ca nghiém thirc. Hiéu luc diét sdu dugc tinh

theo cong thitc Abbott (1925): A (%) = (1 — T/C) x 100.

Rep 1 Rep 2 Rep 3 Rep 4
NT1 NT3 NT2 NT4
NT2 NT4 NT3 NT1
NT3 NT1 NT4 NT2
NT4 NT2 NT1 NT3

Hinh 2.1 So d6 bb tri thi nghiém & diéu kién nha luéi.
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2.4.10 Panh gia doc tinh ciia ché pham VBt trén sau to (Plutella xylostella)
ngoai dong rudng

Qua két qua thtr nghiém hiéu lyc diét sau trong diéu kién nha luéi & nodi dung
2.4.9 tién hanh thir nghiém ngoai dong rudng ché pham VBt véi ddi twong thir
nghiém 12 siu to & ngoai dong.

Phuong phap: Thi nghiém duge bé tri theo khdi diy du ngiu nhién, 4 1an lip
lai, mdi 6 thi nghiém c6 dién tich 30 m2. Rudng bd tri thi nghiém: khong phun thude

BVTYV trong 2 vy. Cdy trong: cai xanh.

Nghiém thirc Liéu lwong (mL, g/ha)
NT 1 (Ché pham VBt 1én men ty dong) 1.000
NT 2 (Ché pham VBt 1én men thong thuong) 1.000
NT 3 (Vi-Bt® 32000 WP) 1.000
NT 4 Béi chimg (Phun nudc cit) 1.000

Ghi chu: no”‘ng dé dich khuan ciia VBt 1én men tw déng — 10" CFU/mL; VBt lén men
théng thuong — 10° CFU/mL; Vi-Bt® 32000WP — 32.000 Ul/mg

S6 1an va thoi diém xir Iy ché pham: Ché pham duoc phun 1 1an, luc sau tudi 2
va mat do sdu to 1 — 3 con/cy (ciy cai & giai doan 20 ngay sau trdng) . Phun thudc vao

budi chiéu mat. Lugng nude 400 L/ha. Dung cu xtt Iy: phun bang binh bom tay deo vai.

Rep 1 Rep 2 Rep 3 Rep 4
NT 2 NT 3 NT 4 NT 1
NT 1 NT 4 NT 3 NT 2
NT 3 NT 1 NT 2 NT 4
NT 4 NT 2 NT 1 NT 3

Hinh 2.2 So d6 bd tri thi nghiém ngoai dong
Chi tiéu theo doi: Mat s6 siu to (con/cay) vao cac thoi diém: trude khi xir ly

thudc va 1, 3, 5, 7, 14 ngay sau phun thudc.
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Phuong phap diéu tra: Mdi 6 thi nghiém chon 05 diém trén dudng chéo goc,
mdi diém diéu tra 04 cay. Pém sb sau to con séng. Tinh hiéu luc cua thube theo
cong thirc Henderson-Tilton: Hiéu luc (%) = (1 - (Ta.Cb)/(Tb.Ca)) x 100

Trong d6: Ta: S6 sau séng & 6 thi nghiém sau xir 1y; Tb: S6 siu séng & 6 thi

nghiém trude xt 1y; Ca: S6 sau séng ¢ 6 dbi chimg sau xir 1y; Cb: S6 sdu séng & 6
dbi ching trude xtr 1y

* Anh hudng cta ché pham dbi véi cay trong: theo ddi tir 1, 3, 5 va 7 ngay sau
phun ché pham. Theo doi anh huéng ciia ché pham d6i véi cay trong theo thang
phan cip sau;

Cép hai Tri€u ching
1 Cay khée manh/khong c6 triéu chiing ngd doc.
2 Triéu chung ngd doc nhe, cay hoi can.
3 Triéu ching ngd doc nhe, nhung dé nhan biét.
4 Tri€u chimg ngd doc ndng hon, nhung chua anh hudng dén nang Suét.
5 Cay bién mau, chay 14 ning hoic coi coc. C6 anh hudng dén ning suit.
6,9 — Triéu ching ngd doc ting dan cho t6i khi cay chét hoan toan
2.5 Xir 1y va phan tich sb liéu

Két qua giai trinh tir s& dugc xur 1y bang phin mém Bioedit (ver 5.20), va so
sanh vai trinh tu gen cryl, cry2, cry4, cry9 trén co so dir licu Genbank (NCBI).

Céc s6 liéu trong thir nghiém hiéu luc trir siu dugc xtr Iy théng ké ANOVA
bang phan mém SPSS 16.0; tinh gia tri trung binh va v& do thi bang phin mém
Excel.

Céc gid tri thu dugc tir thi nghiém xdc dinh LCso va LTso dugc tinh bang phan
mém PoloPlus© do LeOra Software viét vao nam 2002 dé thyc hién cac phép tinh
dugc mo ta trong phan tich probit cia Finney (Finney, 1971).

Phan mém quy hoach thuyc nghiém Design - Expert 11.0 (Stat-Ease Inc., USA)
dugc sir dung dé phan tich phuong sai (ANOVA), tinh toan hé sd ctia phwong trinh

hdi quy va dé xuat giai phap cho mé hinh téi wu hoa.
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Chuong 3
KET QUA NGHIEN CUU

3.1 Phéan bd vi khuin Bacillus thuringiensis va chon loc vi khuin Bacillus
thuringiensis var. kurstaki trong dit & cac tinh, thanh cia Viét Nam
3.1.1 Phén bé vi khuén Bacillus thuringiensis

Phan 1ap Bacillus thuringiensis ¢6 nhiéu phuong phap nhu str dung sc nhiét,
khang sinh va chon loc sodium acetate két hop véi xtr 1y nhiét. Phuong phap chon
loc sodium acetate moi truong MPA dugc sir dung phd bién (Truong Phuc Hung,
2010; Nguyén Thién Phd va Tran Thanh Thuy, 2013). Theo phuong phdp cia
Travers va ctv (1987), mdi truong T3 dugc dung dé phan 1ap vi khuan B.
thuringiensis v&i hinh théi khuan lac ¢6 dic diém: thd, mau tréng va lan nhanh trén
dfa. Viéc st dung moi trudng T3 trong nghién ctiru phan 1ap B. thuringiensis cho két
qua phan 1ap cao han ché 1an tap véi céc vi khuan khéc.

Bang 3.1 S6 mau dat phan 1ap & cac ving dét tai cac tinh, thanh

Pat khong canh tac
Chi tiéu Dit canh N Cat N
tac Tram Hai . Ven
. ven . Rung \
tich <X dao duwong
bién
S6 mau dat thu thap 476 20 20 20 40 40
S6 mau c6 khuan lac nghi 220 10 5 10 20 20

ngo la B. thuringiensis
% (*)/S6 mau thu thap 46,2 50,0 25,0 50,0 50,0 50,0

% (*)/Tong sb mau 35,7 1,6 0,8 1,6 3,2 3,2

S6 mau cé khudn lac nghi ngo la B. thuringiensis (*)

Két qua trong 616 mau dat thu thap chua timg sir dung ché pham c6 ngudn gbc
tir vi khuan B.thuringiensis tir cac ving dat canh tic va khong canh tic ¢ cdc tinh,
thanh da phan 1ap duoc 1.337 khuén lac ¢6 hinh thai khdc nhau thudc chi Bacillus,

tién hanh thtr nghiém sinh héa c6 285 khuidn lac nghi ngd 13 vi khuin B.
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thuringiensis v&i cac dac diém dic trung nhu: cé khuén lac mau tréng duc hoac
h@)ng nhat, vién nhin, bé mit phéng, khé, kich thudc khuan lac 16n (3 — 12 mm),
chiém 21,3 % téng s6 mau khuan lac (Bang 3.1 va Bang 3.2).

Bing 3.2 SO mau B. thuringiensis phan 14p tai céc tinh, thanh

S6 chiing

50 miu dat Bacillus spp. So chiing Bt Chi sb Bt

Pia diém < 1es
: hoac bun

phan lap

Ha Noi 30 75 10 0,13
Vinh Phiic 30 62 8 0,13
Théi Binh 16 24 7 0,29
Hai Phong 16 26 3 0,12
Hai Duong 20 32 2 0,06
Hung Yén 15 27 3 0,11
Bic Ninh 10 30 3 0,10
Ha Nam 20 48 2 0,04
Nam Dinh 15 39 3 0,08
Pa Nang 15 28 3 0,11
Quang Nam 30 40 6 0,15
Binh Thuan 24 37 5 0,14
Lam Pdng 30 219 73 0,33
Pong Nai 30 42 17 0,40
Bi Ria - Viing Tau 30 45 10 0,22
Tp.H6 Chi Minh 120 228 69 0,30
Tay Ninh 25 45 5 0,11
Tién Giang 50 60 9 0,15
Bén Tre 45 106 43 0,41
An Giang 15 37 1 0,03
Pong Thap 15 42 1 0,02
Kién Giang 15 45 2 0,04

Tong 616 1.337 285

Chi s6 Bt: chi s6 gitta 56 khudn lac sinh tinh thé trén sé khudn lac phan lap dwoc
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Sy hién dién cta vi khuan B. thuringiensis trong dat khong c6 sy khéc biét
giita dat canh tic (46,2%) va dat khong canh tic (46,4%). Tuy nhién, mau dit canh
tdc (san xudt lda, rau, ciy coéng nghiép va cdy an trai) ludn c6 chi sé Bt cao hon so
v6i mau dat khong canh tic. Chi sé Bt ¢ nhitng mau dat phan 1ap tai cac ving dat
rimg cta huyén Pon Duong, DPtic Trong, thanh phd Pa Lat (0,30) ciing c6 su khéc
nhau va cao hon so voi dat ring ngap man Can Gid, thanh phé H6 Chi Minh (0,27).
Chi s6 Bt cao nhat ¢ nhitng mau thu thap tir tinh Pong Nai (0,40), Bén Tre (0,41)
trong khi nhitng miu thu thap tir tinh Péng Thdp va An Giang (0,02; 0,03) thap
nhét. Gitra cdc khu vuc ¢6 su khac nhau vé chi sb Bt, cu thé khu vuc Dong Nam bd
c¢6 chi s6 Bt cao nhat (0,74), Pong bang song Ciru Long (0,40), Dong bang sdng
Hong (0,24) va thap nhat khu vie Duyén hai mién Trung (0,20). Tt d6 c6 thé nhan
thay su phan bd cua vi khuan B. thuringiensis rat da dang tily thudc vao ving dia 1y,
diéu kién tu nhién, miu dit hay mau bun, déng thoi cho thdy su phin bd cua vi
khuan B. thuringiensis & cic mau dt canh tic va khong canh téc ciing c6 s khac nhau.

Theo Martin va Travers (1989) mau dat & chau A c6 chi sé Bt 12 0,85. O Viét
Nam, Buii Thi Huong va ctv (2005) cho thdy mau dat & cdc tinh Mién Béc c6 chi sd
Bt 1a 0,35 véi cdc chung vi khuan thudc lodi B. thuringiensis var. kurstaki, var.
aizawai, va var. morrisoni. Trong nghién ctru nay, B. thuringiensis hi¢n dién & cac
viing dia 1y khdc nhau & Viét Nam véi chi s6 Bt tir 0,2 dén 0,41,

3.1.2 Xdc dinh chiing vi khuan Bacillus thuringiensis bang phan tich sinh héa

Tir 1.337 khuan lac ¢ ddc diém hinh thai khac nhau da thu dugc 285 ching vi
khuén c6 céc dic diém nhu hinh que, Gram duong, sinh bao ttr, catalase duong tinh,
c6 kha nang thuy phén tinh bdt, phan ung V.P duong tinh. Theo Bergey, 285 ching
vi khuan nay thudc chi Bacillus spp. va 12 mot trong sb nhitng loai: B. anthracis, B.
thuringiensis, B. mycoides, B. cereus, B. subtilis, B. polymyxa, B. licheniformic, B.
alvei, B. coagulans. Ngoai gidng nhau vé dic diém sinh héa, 285 ching vi khuin
nay c6 cung dic diém 1a vi khudn Gram duong bat mau tim, té bao hinh que, sinh
bao tir bat vong d6, hinh oval; Phan tng catalase duong tinh tao bot khi xuat hién

nhanh va manh; Phan tmg VP (Voges-Proskauer) cho két qua dwong tinh khi bé mat
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mdi truong ¢ mau do; Phan tmg thity phan tinh bt xuat hién quéan séng tring xung
quanh khuan lac; Vé kha nang di dong, vi khuin moc lan ra khoi duong céy, lam
duc moi truong xung quanh; Vi khuan Bacillus thuringiensis c6 chiéu rong 16n hon
hoac b?lng I um (Bergey, 1977; N guyén Lan Diing, 2000; Tran Vin Mio, 2008),
(Hinh 3.2, Hinh 3.3).

Hinh 3.1 Céc phan ung sinh héa dinh danh vi khuan B. thuringiensis

(1) Két qua phan vmg thity phén tinh bét: (A) vi khudn khong cé kha ndng thity phan
tinh bét, (B) vi khudn cé kha nang thuy phdn tinh bot tao vong trdng sdng; (2) Két qua
phan wng VP (Voges — Proskauer) A: Phan ung VP dwong tinh (dung dich mau do ndu);
B: Phan ung VP dm tinh (dung dich mau vang); (3) Phan ung Catalase dwong tinh; (4)
Phan ung Catalase am tinh;

Duya vio kich thudc, cdc chung vi khuan dugc phan thanh 2 nhém. Nhém thir
nhat, vi khuan c6 chiéu rong nho hon 1 pm: c¢6 24 chang vi khuin, nhém nay
khong phit hop voi khod phan loai cua Bergey. Tuy nhién, theo D6 Ly Thanh
(2009) B. thuringiensis c6 thé c6 chiéu rong 0,72 - 1,02 um, chiéu dai 1a 2,35 - 3,25
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um. Nhém thir hai, vi khuan c6 chiéu rong 16n hon hodc bang 1 um: ¢6 261 chung
vi khuan. So sdnh véi khéa phén loai ctua Bergey c6 kha ning 1 B. thuringiensis.
Diéu nay cho théy, su bién dong vé kich thudc vi khuan phu thudc vao diéu kién

dia 1y, khi hau, mdi truong noi thu mau.

Hinh 3.2 Bao ttr va tinh thé vi khuan Bacillus thuringiensis.
Hinh thdi vi khudn (1) hinh que, (2) hinh cau; (3) Hinh dang tinh thé déc vi khudn Bt
quan sat duwdi kinh hién vi véi do phéng dai 100X: (A) Tinh thé hinh thoi; (B) bao tir vong

ngoai mau do; (4) (C) tinh thé hinh cau

Sau khi nhudém 261/285 chung vi khuan c6 tinh thé bat mau do, bao tir c6 vién
mau do. C6 4 dang tinh thé doc gdm hinh thoi (48,3%), hinh ovan (19,2%), hinh
clu (19,9%) va hinh qua tram (12,6%) trong céc mau khéo sat. Phan 16n chung vi

khuan sinh tinh thé hinh thoi tip trung & cdc mau dét canh tic (Bang 3.3).
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Bang 3.3 Cdc dang tinh thé doc cta B. thuringiensis tir cdc mau phan 1ap

Pia diem

So ching vi
khuan sinh

Hinh dang tinh thé déc

tinh thé

tinh thé Hinh thoi Hinh Hinh ciu H‘ml} qua
tram
Ha Noi 10 - 4 5 1
Vinh Phuc 8 5 3 - -
Théi Binh 7 4 1 1 1
Hai Phong 3 1 1 - 1
Hai Duong 2 - 1 1 -
Hung Yén 3 - 1 1 1
Bic Ninh 3 1 - 2 -
Ha Nam 2 1 1 - -
Nam Dinh 3 2 - 1 -
Pa Nang 3 3 - - -
Quang Nam 6 2 1 2 1
Binh Thuan 5 3 1
Lam Pong 70 29 14 15 12
Pong Nai 16 10 1 4
Ba Ria - Viing Tau 10 5 1 2
Tp.H6 Chi Minh 62 34 11 12 5
T4y Ninh 3 - 2 -
Tién Giang 9 5 2 1
Bén Tre 30 15 6 5 4
An Giang 1 1 - - -
Pong Thap 1 1 - - -
Kién Giang 2 1 1 - -
Tong sob tinh thé 261 126 50 52 33
%/tong $0 100 483 19,2 19,9 12,6
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Hinh 3.3 Hinh dang tinh thé doc cta vi khuan B. thuringiensis quan sat dudi
kinh hién vi dién tir quét SU3500.

(1) bao tk vi khudn Bt, (2) cdc dang tinh thé vi khuan Bt (hinh cdu, hinh thoi, hinh ovan;
(3) tinh the hinh thoi; (4) tinh thé hinh cau.

Tir 616 mau dat ndong nghiép va phi nong nghiép (trAm tich trong song ho, ct
ven bién, hai ddo, rimg bao ton va ven duong) tai cac ving dia Iy khdc nhau & Viét
Nam, dé xé4c dinh c6 su hién dién cta vi khuén B. thuringiensis & 46,3% s6 mau dat.
Qua d6 cho thdy, sy phong phi vé cic dang tinh thé doc cuia vi khuan B.
thuringiensis & cdc mau dét canh tdc (46,2%). Trong bdn dang tinh thé doc, hinh
thoi va hinh cau chiém wu thé trong quan thé B. thuringiensis. Két qua nghién ciru
ctia ludn 4n c6 su tuong ddng vai cic két qua nghién ciru ciia Martin va Travers
(1989), Ngbd binh Binh va ctv (2005), Koichi va ctv (2006) vé su da dang, phong

phii ctia cic dang tinh thé va sy phan bo ciia vi khuan B. thuringiensis & trong dat.
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3.2 Xac dinh sy hi¢n dién gen cry ciia vi khuan B. thuringiensis var. kurstaki

Bén canh dinh danh vi khuan Bacillus thuringiensis tit cic phan Gng sinh hod,
viéc dinh danh béng k¥ thuat sinh hoc phan tir nham x4c dinh chinh xac duoc dong
vi khuan Bacillus thuringiensis var. kurstaki mang cc gen cry di duoc cong bd boi
cac nha nghién ctru trong va ngoai nudc. Trong do, nhom gen cryl/ ma hoa protein
tinh thé diét con tring bo canh vay, nhém gen cry2 mé héa protein tinh thé c6 kha
nang diét con tring bd cdnh vay va hai canh, nhém cry4 ma héa protein tinh thé cé
kha ning diét con tring bo hai cdnh va nhém cry9 mi héa protein tinh thé diét con
tring bd cdnh vay va canh cimg (Wang va ctv, 2002). Theo Iy thuyét, san phim gen
cryl, cry2, cry4 véi trinh tu cip moi dic hidu 6 kich thudc twong g 277 bp, 701
bp va 439 bp, san pham gen cry9 voi cip primer co kich thudc 351 bp va viing 16S-
rDNA san pham 1,5 Kb (Hinh 3.4 — 3.7).

9 10 11 12 13 14 15 16

1,5 Kb - A e e e e D B Y e . - oy

-——

Hinh 3.4 Két qua dién di san pham PCR viing 16S-rDNA

M: thang chudn 1 Kb; (1) chung VBt246.1, (2) chung VBT2119.1, (3) chung
VBt21110.1, (4) chung VBt22210.2, (5) chung VBt25211.1, (6) chung VBt283.2, (7) chung
VBt2847, (8) chung VBt2735, (9) chung VBt26310.1, (10) chung VBt27322.2, (11) chiing
VBt27525.1, (12) chung VBt27526.1, (13) chung VBt2762.2, (14) chung VBt27618.2, (15)
doi chimg am, (16) doi chimg dwong (vi khudn B. thuringiensis var. kurstaki).
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Hinh 3.5 Két qua dién di san pham PCR véi cap primer UnlF - UnlR

M: thang chudn 100 bp, (1) chung VBt246.1, (2) chung VBT2119.1, (3) chung
VBt21110.1, (4) chung VBt22210.2, (5) chung VBt25211.1, (6) chung VBt283.2, (7) chung
VBt2847, (8) chung VB12735, (9) chung VBt26321.1, (10) chung VBt27322.2, (11) chung
VB12751, (12) ching VB12752, (13) chimg VB12762.2, (14) ching VB27618.2, (15) doi
chitng ém, (16) doi chitng dwong (vi khudn B. thuringiensis var. kurstaki).

11 "12 "13 "14 15

Hinh 3.6 Két qua dién di san pham PCR véi cap primer Un2F - Un2R

M: thang chudn 100 bp, (1) chung VBt246.1, (2) chung VBt2413.1, (3) chung
VBi21110.1, (4) chung VBt26310.1, (5) chung VBt26321.1, (6) chung VBt27310, (7)
chung VBt2767, (8) chung VBt27611, (9) chung VBt2874, (10) chung VBt28150.2, (11)
chung VBt2751, (12) chung VBt2752, (13) chung VBt2857.1, (14) chung VBt2836.1, (15)
doi chimg am, (16) doi chimg dwong (vi khudn B. thuringiensis var. kurstaki).

16
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439 bp

Hinh 3.7 Két qua dién di san pham PCR véi cip primer Un4F- Un4R

M: thang chudn 100 bp, (+) doi chimg dieong (vi khudn B. thuringiensis var.
kurstaki), (-) doi chitng am, (1) chung VBt246.1, (2) chung VBt2857.1, (3) chung
VBr21110.1, (4) chung VBt27611, (5) chung VBt26310.1; (6) chung VBt27618.2, (7)
chung VB12767; (8) chuing VBt27525.1, (9) chuing VBt26321.1; (10) chung VBt27526.1

Hinh 3.8 Két qua dién di san phdm PCR véi cip primer Un2F- Un2R

(+) : doi chung duong (vi khudn B. thuringiensis var kurstaki); (-): nwoc cat,; cdc
madu phan ldp Bt, (1) dong VBt2836.1; (2) dong VBt2857.2; (3) dong VBt2874.4;
(4) dong VBt28105.2; M: Thang do, (5) dong VBt2762.1; (6) dong VBt2767.6; (7)
dong VBt26311.2; (8) dong VBt27614.2; (9) dong VBt27618.1
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Hinh 3.9 Két qui dién di san phim khuéch dai ctia cdc miu phan lap B.
thuringiensis v&i cdp primer ddc hiéu cho gen cry2Aa (A), cry2Ab (B) va cry2Ac (C).
(+) : d6i chimg duong B. thuringiensis var kurstaki; (-): ddi ching am, nudc cit; cic
mau phan 1ap Bt, (/) dong VBt2836.1; (2) dong VBt2857.2; (3) dong VBt2874.4; (4)
dong VBt28105.2; (5) thang chudn DNA 100 bp (Promega); (6) dong VBt2762.1; (7)
dong VBt2767.6, (8) dong VBt26311.2; (9) dong VBt27614.2; (10) dong VBt27618.1.

Tir két qua kiém tra muc do twong dong cia san pham PCR bang cong cu
Clustal Omega va BLAST- NCBI, cho thdy sy twong dong cao giita trinh tu san
pham PCR véi céc trinh ty gen cryl cia vi khuan B. thuringiensis var. kurstaki trén

GenBank c6 tir 96 dén 100%, v&i sy hién dién cta gen crylAa va crylAc.
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Nhiéu primer chuyén biét dé phét hién cdc phin nhém cry2A bang ki thuét
PCR da dugc phat trién va st dung (Ben-Dov va ctv, 1997). Két qua xac dinh sy hién
dién cta gen cry2A trén 9 miu B. thuringiensis phan 1ap & Thanh phé H6 Chi Minh
va Tay Ninh khi xuét hién san pham khuéch dai dic trung cho gen cry2Aa va cry2Ab
& 3/9 mau B. thuringiensis gdm VBt2762.1, VBt2767.6, VBt26311.2 (Hinh 3.9).
Kich thuéc mong mudn dbi v6i san pham PCR véi cip mdi dic hiéu cho phin
nhém gen cry2Aa, cry2Ab va cry2Ac 1an luot 1a 498 bp, 546 bp va 725 bp. San
pham khuéch dai viing gen cry2Ac véi primer Un2F va EE-2AcR cua cdc miu phin
1ap va d6i chimng dwong (Hinh 3.9) c6 kich thudc khoang 300 bp — 350 bp khong
dang vaéi kich thude da dugce cong bd (725 bp).
Bang 3.4 So sanh két qua giai trinh ty v6i dit liéu gen ciia GenBank bang cong

cu BLASTn

Trinh tuw DNA (san pham Kich Mue d‘(f) Trinh tu tham chiéu
PCR/primer giai trinh ty) thwde (bp) tu’mzf/ (;Iﬁng (sé hiéu GenBank)
0
Bt var kurstaski (cry2A) 677 96 MH475907.1, CP009999.1
VBt2110.1 (crylAa, crylAc) 512 100 MT892766
VBt27525.1 (crylAa, crylAc) 512 100 MT892767
VBt27526.1 (crylAa, crylAc) 512 100 MT892768
VBt2735 (crylAa, crylAc) 512 100 MT892769
VBt27611 (cry2A) 672 100 MW194253
VBt21110.1 (cry2A) 672 100 MW194254
VBt2751 (cry2A) 674 100 MW194255
VBt2752 (cry2A) 671 100 MW194256
VBt2755 (cry2A/Un2F) 674 93 MH475907.1
VBt2755 (cry2A/Un2R) 675 97 KP053646.1, KY212748.1
VBt2762.1 (cry2A/Un2F) 644 98 - 99 MH475907.1, KX24304.1,
VBt2762.1 (cry2Aa/Un2F) 469 99 KX?24304.1

VB(2762.1 (cry2Ab/Un2F) 522 99 KY212748.1
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Theo céc tai liéu dd cong bd, B. thuringiensis var. kurstaki thudng mang gen
cry2Aa va cry2Ab cia phan nhém cry2A (Ben-Dov va ctv, 1997; Katara va ctv,
2016). Gen cry2Ac thudng hién dién & cdc mau phan 14p ty nhién voi tin suat thip
va thuong déng xut hién véi cry2Ab (Ben-Dov va ctv, 1997; Mendoza va ctv,
2012) hoac cry2Aa (Katara va ctv, 2016). Vi thé, su khéc biét vé kich thudc & san
pham khuéch dai gen cry2Ac trong nghién ctru c6 thé 1a san pham khong dic hiéu.

Dé khang dinh két qua PCR, tién hanh giai trinh ty san phdm PCR, trong d6
gém 3 san pham khuéch dai voi primer Un2 (VBt2755, VBt2762.1 va B.
thuringiensis var. kurstaki) va 3 san phém khuéch dai cia miu VB2762.1 véi
primer chuyén biét cho gen cry2Aa, cry2Ab va cry2Ac. Mau VBt2755 duge giai
trinh ty voi cd primer Un2F va Un2R. Primer Un2F duogc sir dung dé gidi trinh tu
DNA ddi véi tat ca cdc mau con lai. Két qua giai trinh ty dugc ddi chiéu véi co s&
dir liéu gen ctia GenBank bang cong cu BLAST.

Tat ca céc trinh ty phan tich déu c6 d6 twong dong cao (93 — 100%) véi céc
trinh ty thugoc nhém cry2A cua B. thuringiensis da dugc cong bd trén GenBank
(Bang 3.5). Gi4 tri twong dong ctia mau dbi ching dwong B. thuringiensis var.
kurstaki dat 96%. San phém khuéch dai véi primer dac hi¢u gen crylAa, crylAc,
cry2Ac dugc xac dinh trinh ty va cong bd trén Genbank.

Két qua phan tich cho thay sy xuat hién cia nhém gen cry/ 1a nhiéu nhét
(63,3%), ké tiép 1a cry2 (28,7%), cry4 (6,9%) va it nhét 1a cry9 (0,1%). C6 nhiing
chung vi khuan hién dién ca 4 gen (cryl, cry2, cry4, cry9), 2 d&én 3 gen (cryl va
cry2; cryl va cry4; cry2 va cry 4; cryl va cry9; cryl, cry2 va cry4) trong cung mat
mau (Bang 3.5, Bang phu luc).

Theo Khojand (2013) ¢ cic chung B. thuringiensis gen cryl hién dién nhiéu
nhit (91,7%), cry2 (87,6%), cry3 (50%) va cry4 (42%). Tuong tu, Wang (2003)
cling phat hién ra sy hi¢n dién cua cryl 1a 76,5%, cry2 1a 70% nhiéu hon so véi cic
nhém gen cry khéc. Theo Jain (2012) khi nghién ctru 8 chung B. thuringiensis cho
thiy kiéu cryl c6 nhiéu nhit (100%) & cdc ching phan 1ap, tiép theo 1a vip3a
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(87,5%), cry2 (15%), cry9 (62%), cry3 (50%), cryll (37,5%), cry7-8 (37,5%), cryS
(25%), cytl (25%), cry4 (12,5%) va eyt2 (12,5%).

Bang 3.5 S chung vi khuan chta gen doc t6 cryl, cry2, cry4, cry9

Dia diém

lay mau

Gen doc tb

cryl

cry2

cryd

cryl +

cry9

cry2

cryl +

cry4

cryd +
cry2

cry9 +
cryl

Ha Noi
Vinh Phuc
Thai Binh
Hai Phong
Hai Duong
Hung Yén
Béc Ninh

Ha Nam
Nam Dinh

Pa Ning
Quang Nam
Binh Thuan

Lam Pong

Pong Nai

TP.HCM

Tay Ninh
Tién Giang

Bén Tre
DPong Thap

Kién Giang
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511 GQ202004.1 Bacillus thuringiensis serovar kurstaki strain AR-12 Cry1Ac gene partial cds
7 11G819158.1 Bacillus thuringiensis Cry1Ac gene complete cds
b MK184476.1 Bacillus thuringiensis strain ABTS-1857 insecticidal crystal protein Cry1Ab (cry1Ab) gene complete cds
5 — MK184475.1 Bacillus thuringiensis strain ABTS-1857 insecticidal crystal protein Cry1Aa (cry1Aa) gene complete cds

MK184478.1 Bacillus thuringiensis strain ABTS-1857 insecticidal crystal protein Cry1Da (cry1Da) gene complete cds
MN725077 .1 Bacillus thuringiensis strain KT10 insecticidal crystal protein Cry1Ca9 (cry1Ca9) gene partial cds

3936901 VBt2751 Cry1

3936899 VBt21110.1 Cryl

3936905 VBt27611 Cry1

3936903 VBt2752 Cry1

AY007687.1 Bacillus thuringiensis plasmid insecticidal crystal protein Cry2Ac (cry2Ac) gene complefe cds

MK184479.1 Bacilus thuringiensis strain ABTS-1857 insecticidal crystal protein Cry2Ab (cry2Ab) gene complete cds

21

DQ977646.1 Bacillus thuringiensis strain Rpp33 insecticidal crystal protein Cry2Aa gene complete cds and unknown genes
MK813911.1 Bacillus thuringiensis strain T380 Cry2A protein (cry2Aa) gene complete cds

AJ132463 1 Bacillus thuringiensis of cry2Ad gene strain CY29

85, 4018378 VBt2751 Cry2

4018376 VBt27611 Cry2

4018380 VBt2752 Cry2

22+ 4018374 VBt21110.1 Cry2

kit

0z

Hinh 3.10 Phan nhém quan hé ctia trinh ty cdc mau phan 1ap B. thuringiensis
var. kurstaki va c4c trinh ty gen cry tu co s¢ dit liéu GenBank.

So do dwoc xdy dung dwa trén phwong phdp Maximum Likelihood va mé hinh
thong s6 Kimura 2 véi 1000 lan lap lai (bootstrap n = 1000). Ty l¢é lap lai cua cdc
nhom phan loai dwoc thé hién & cdc nhdnh.

Céc gen cryl, cry2 duoc céc tic gia Viét Nam tap trung nghién ciru nhiéu hon
so v&i cac gen khac nhu cry4 va cry9. Trong khi do, gen cry9 dugc cic nha khoa
hoc ngoai nudce nghién ctru va phat hién cac gen méi (Ben Dov va ctv, 1997; Bravo
va ctv, 1998; Patel va ctv, 2011). Theo Shu va ctv (2013), gen cry9 c6 kha nang ho
tro cho viéc gy bénh cac loai sau hai c6 tinh khang cdc dong cryl (Tabashnik va

ctv, 2000).
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354 bo

354 bp

Hinh 3.11 Két qua dién di san pham PCR véi cip primer UN9F — UN9R

M: thang chudn 100 bp; (1) dong VBt26310.3; (2) dong VBt26311.1; (3) dong
VBt26312.2; (4) dong VBt26313.2; (5) dong VBt26314.5; (6) dong VBt26310; (7)
dong VBt26315.4;, (8) dong VBt26316.2;, (9) dong VBt26317.5; (10) dong
VBt26318.2; (11) dong VBt26321.4; (12) dong VBt26325.3; (13) dong VBt26327.1;
(14) dong VBt 26327.2; (15) dong VBt26322.5; (16) dong VBt26318.5

So véi cdc cong bd trong va ngoai nude, cho thdy tan sudt xuit hién cia gen
cryl, cry2 va cry4 tuong ddi cao va thuong xuat hién ciing nhau. Gen cry9 ¢ tan
suat xuat hién twong d6i thap 0,1%, con cic nghién ciru clia céc tic gia ngoai nudc
¢6 tAn xuét tr 2,6% — 15,5% (Ben Dov va ctv, 1997; Bravo va ctv, 1998; Zhang va
ctv, 2000; Wang va ctv, 2003; ), va it xuét hién cling gen cryl va cry2. Ben Dov va
ctv (1999) di phat hién rang trong sb cdc mau cé gen cry9 thi ciing hién dién mot

hodc cd hai gen cryl va gen cry2.
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3.3 Xac dinh s hién dién gen vip3a cia vi khuan B. thuringiensis var. kurstaki
Cic dong vi khuan B. thuringiensis dugc nudi cdy trén méi truong LB trong
72 — 96 gid, sau d6 tién hanh nhudm bao tir va tinh thé. Két qua cho thay, tit ca cédc
dong déu c6 su xuat hién bao tir, tuy nhién c6 5 trong 10 dong c6 kha ning tao tinh
thé (VBt2119.1; VBt21110.1; VBt2735.1; VBt2736.2 va VBt27510.2) va cc dong
nay déu cho tinh thé dang hinh thoi. Tir cdc dong tao tinh thé hinh thoi (VBt2119.1;
VBt21110.1; VBt2735.1; VBt2736.2 va VBt27510.2) tién hanh kiém tra sy biéu

hién cua protein Vip3a

Hinh 3.12 Két qua kiém tra su biéu hién cua protein Vip3a trén gel SDS-
polyacrylamide 12%.

Ghi chi: (1) Poi ching dwong; (2) dong VBt2119.1; (3) dong VBt21110.1; (4) dong
VB12735.1; (5) dong VBt2736.2; (6) dong VBtT10.2; (7) di chitng am; LD : thang protein
chudn 10 — 200 kDa.(Promega)

Két qua dién di san pham PCR cho thay ¢6 5 mau (VBt2119.1, VBt21110.1,
VBt2735.1, VBt2736.2 va VBt27510.2) c6 san pham khuéch dai véi kich thuéc
khoang 66 kDa (Hinh 3.12). Tat ca cdc chung déu c6 su xuét hién bao tir, tuy nhién
chi c6 5 chung (VBt2119.1, VBt21110.1, VBt2735.1, VBt2736.2 va VBt27510.2)
trong 10 ching (VBt2119.1, VBt21110.1, VBt2751.3, VBt27510.2, VBt2736.2,
VBt2735.1, VBt2751, VBt26313.2, VBt26311.1, VBt26323.1) c6 kha ning tao tinh

thé va cdc chung nay déu cho tinh thé dang hinh thoi. C4c chung khong sinh tinh thé
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déu khong cho san pham & phan tng PCR. Pidu nay chirng minh khé ning sinh tinh
thé doc c6 lién quan mat thiét véi sy hién dién cua cdc gen gay d0c ndi chung va

gen vip3a noi riéng.

27 bp

Hinh 3.13 Két qua dién di san pham PCR viing gen vip3a
M thang protein chudn 10 — 200 kDa.(Promega); (1) dong VBt2119.1; (2) dong
VBt21110.1; (3) dong VBt2751.3; (4) dong VBt27510.2; (5) dong VBt2736.2; (6) dong
VBi2735.1; (7) dong VBi2751.2; (8) dong VBi26313.2; (9) dong VBi26311.1; (10) dong
VBt26323.1; (11) doi chung duong.

So véi cac gen gdy doc khac nhu cry hay cyt, vip3a c¢6 kha ning diét nhiéu loai
con trung hon. Bén canh do6, vip3a con c¢6 kha nidng kiém soat mot sd dbi tuong con
trung khang vé1 cac gen cryl hodc cry2 (Estruch va ctv, 1996; Lee va ctv, 2003).
Yu va ctv (2011) da phan 1ap tir 1.789 mau dat dugc 2.134 chang B. thuringiensis
mang 3 gen vip gom vip3 (67,4%), vip2 (14,6%), vipl (8,1%). Gen vip3a rit dugc
quan tAm trén thé gidi trong viéc tao ra ché pham sinh hoc trong khi tai Viét Nam,

gen vip it dugc nghién ctru so véi cac gen cry hay cyt.

3.4 Kha ning giy chét sau khoang (Spodoptera litura), siu to (Plutella
xylostella), siu xanh da ling (Spodoptera exigua) cia cac ching vi khuan B.
thuringiensis var. kurstaki phan lap

Tir 261 méiu vi khuan sinh tinh thé d x4c dinh dugc 20 ching vi khuan
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mang gen cryl, cry2, cry4, cry9 va vip3a phan 1ap ¢ cdc tinh Vinh Phuc, Lam
Pong, Thanh phé H6 Chi Minh, Tay Ninh, Tién Giang va Bén Tre. Mot ngay sau

xtr 1y, ghi nhén c6 siu chét va ting dan dén ngay thi 7 sau xir 1y.

Bing 3.6 Hiéu qua gy chét (%) sau to (Plutella xylostella) cua cdc chung vi khuin

B. thuringiensis var. kurstaki

S6 TT Chung vi khuan 1 NSXL 3 NSXL 5 NSXL 7 NSXL
1 VB1t246.1 27,5 abc 45,0 ab 52,5 bc 60,0 cde
2 VBt2413.1 17,5 cbd 25,0 de 40,0 cd 55,0 cd
3 VBt2119.1 25,0abcd 40,0 abcd 70,0 ab 77,5 ab
4 VB21110.1 32,5a 50,0 a 75,0 a 82,5a
5  VBt25211.1 12,5 de 25,0 de 42,5 cd 57,5 cde
6 VB1281.3 27,5 abc 42,5 abc 70,0 ab 77,5 ab
7  VBt283.2 15,0 cd 32,5bcde 45,0 cd 62,5 cd
8  VBt2847 22,5abcd  40,0abcd  62,5b 67,5 be
9  VBt2639.5 17,5 cbd 27,5 cde 35,0d 50,0 d
10  VBt26317.2 15,0 cd 225¢ 40,0 cd 50,0d
11 VBt26310.1 25,0abcd 45,0 ab 70,0 ab 77,5 ab
12 VBt2736.2 30,0 ab 50,0 a 72,5 a 80,0 a
13 VBt27310 12,5 de 30,0bcde  50,0c 55,0 cd
14  VBt2735.1 22,5abcd  35,0abcde 67,5 ab 77,5 ab
15  VBt2751 22,5abcd 42,5 abc 62,5b 75,0 ab
16  VBt2752.2 20,0abcd 40,0 abcd 65,0 ab 75,0 ab
17 VBt2762.1 30,0 ab 42,5 abc 70,0 ab 75,0 ab
18  VBt2767.6 32,5a 50,0 a 70,0 ab 80,0 a
19  VBt27510 20,0abcd 35,0 abcde 62,5 ab 75,0 ab
20  VB27611 12,5 de 20,0 e 40,0 cd 52,5cd

PC 0,0 f 0,0 f 0,0 f 0,0 f
Mirc ¥ nghia dok *k kk dk
CV (%) 2,9 2,0 1,2 1,2
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Bang 3.7 Hiéu qua gy chét (%) siu khoang (Spodoptera litura) cia céc ching vi

khuan B. thuringiensis var. kurstaki

S6 TT NT 1 NSXL 3 NSXL 5 NSXL 7 NSXL
1 VBt246.1 17,5 d-g 30,0 d-g 45,0 def 55,0 def
2 VBt2413.1 75¢g 175¢ 30,0 g 425 ¢
3 VBt2119.1 30,0 a-d 52,5 ab 62,5 ab 72,5 abc
4 VBt21110.1 35,0 ab 47,5 abc 65,0a 77,5 a
5 VBt25211.1 17,5d-g 30,0 d-g 50,0 b-e 57,5 def
6 VBt281.3 22,5 b-e 42,5 a-d 60,0 abc 65,0 bed
7 VBt283.2 75¢g 22,5 fg 40,0 fg 50,0 fg
8 VBt2847 15,0 efg 27,5 efg 42,5 efg 55,0 def
9 VBt2639.5 10,0 fg 30,0 d-g 40,0 fg 52,5 efg
10 VBt26317.2 17,5d-g 27,5 efg 42,5 efg 57,5 def
11 VBt26310.1 32,5 abc 55,0 a 67,5 a 80,0 a
12 VBt2736.2 32,5 abc 550a 60,0 abc 72,5 abc
13 VBt27310  22,5b-e 35,0 c-f 47,5 c-f 52,5 efg
14 VBt2735.1 375a 52,5 ab 67,5 a 77,5 a
15 VBt2751 25,0 a-e 47,5 abc 60,0 abc 75,0 ab
16 VBt2752.2 20,0 c-f 40,0 b-e 55,0 a-d 70,0 abc
17 VBt2762.1 17,5d-g 42,5 a-d 60,0 abc 77,5 a
18 VBt2767.6 27,5 a-e 50,0 ab 65,0 a 70,0 abc
19 VBt27510 25,0 a-e 47,5 abc 57,5 a-d 70,0 abc
20 VBt27611 27,5 a-e 40,0 b-e 47,5 c-f 62,5 cde

bC 0,0h 0,0h 0,0h 0,0h
Muc ¥ nghia ok ok ok ok
CV (%) 2,3 1,6 1,4 1,3
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Bang 3.8 Hiéu qua gy chét (%) sdu xanh da ling (Spodoptera exigua) cia cic

chung vi khuan B. thuringiensis var. kurstaki

S6 TT NT 1 NSXL 3 NSXL 5 NSXL 7 NSXL
1 VBt246.1 10,0 f 22,5 de 325e 42,5 def
2 VBt2413.1 20,0 b-f 27,5 cde 30,0 e 40,0 ef
3 VBt2119.1 27,5 abc 37,5 abc 67,5 a 70,0 ab
4 VBt21110.1 15,0 def 47,5 a 65,0 ab 72,5 a
5 VBt25211.1 12,5 ef 22,5 de 30,0e 67,5 ab
6 VBt281.3 22,5 a-e 45,0 ab 65,0 ab 70,0 ab
7 VBt283.2 22,5 a-e 32,5b-e 47,5 cd 52,5¢cd
8 VBt2847 17,5 cde 27,5 cde 40,0 de 50,0 cde
9 VBt2639.5 12,5ef 27,5 cde 40,0 de 45,0 def
10 VBt26317.2 15,0 def 27,5 cde 350e 50,0 cde
11 VBt26310.1 30,0 ab 35,0 a-d 67,5 a 75,0 a
12 VBt2736.2 25,0 a-d 35,0 a-d 65,0 ab 75,0 a
13 VBt27310 325a 37,5 abc 57,5 abc 60,0 bc
14 VBt2735.1 225a-e 47,5 a 65,0 ab 75,0 a
15 VBt2751 30,0 ab 42,5 ab 60,0 ab 70,0 ab
16 VBt2752.2 17,5 cde 37,5 abc 55,0 be 70,0 ab
17 VBt2762.1 20,0 b-f 45,0 ab 65,0 ab 65,0 ab
18 VBt2767.6 15,0 def 40,0 abc 60,0 ab 72,5 a
19 VBt27510 15,0 def 32,5b-e 55,0 be 65,0 ab

20 VBt27611 12,5 ef 20,0 e 30,0 e 42,5 def
bC 00g 0,0f 0,0f 0,0g
Ml:I'C }’, nghia ke Hsk Hsk Hsk
CV (%) 8,6 2,0 1,2 1,2

C6 11 ching vi khuan giy chét 75 — 80% sau to, cao nhat 1a cic chiing
VBt21110.1 (phan 1ap tir tinh Vinh Phic), VBt2736.2 (Tién Giang), VBt2767.6

(Tay Ninh) va VBt26310.1 (Lam Dédng) (Bang 3.6).
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Hai muoi ching vi khuan déu c6 kha ning diét siu khoang. O ngay thir 7 sau
xtr 1y, chiing VBt26310.1 ¢6 hiéu lyc diét sau cao nhat 1a 80,0% (Béang 3.7).

Db6i véi sau xanh da ling, 3 ching VBt26310.1 (thu thiap ¢ Lam Dong)
VBt2736.2 va chung VBt2735.1 (Tién Giang) dat hi¢u luc diét sau 75,0% cao hon
céc chung con lai (Bang 3.8).

Hiéu luc diét sau to, siu khoang va siu xanh da lang cua céc ching vi khuan
nghién ctru dat tir 72 — 80%. Mot s6 mau vi khuan B. thuringiensis gen cryl va cry2
c6 kha ning diét su to, siu khoang va sau xanh da lang nhu VBt2110.1 (mau phan
lap tir tinh Vinh Phc mang cryl, cry2 va vip3a), VBt26317.2 (Lam Dong, cryl
cry2), VBt2735.1 (Tién Giang, cryl, cry2 va vip3a), VBt2767.6 (Ty Ninh, cryl va

cry2) 1a cdc chung c6 hiéu lyc giy chét sdu cao.

Hinh 3.14 Sau to chét do vi khuan B. thuringiensis var. kurstaki
(1) Sau 12 gioy (2) Sau 24 gioy (3) Sau 48 gio; (4) Sau 72 gio.
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Grove va ctv (2001) xac dinh tinh thé protein doc 1am giam thoi gian sdng cia
au trang Heliothis virescens, Spodoptera exigua, Plutella xylostella c6 thé dugc
kiém sodt boi vi khuan B. thuringiensis (Ranjbari va ctv, 2011; Bui Thi Huong va
ctv, 2011). Két qua nghién ctru cho thay hiéu luc diét siu to, siu khoang va siu
xanh da ldng cta cdc ching vi khuan B. thuringiensis nghién ctru dat tir 72 — 80%
tuong dbi cao. Qua quan sit s6 sdu & cdc nghiém thirc va hinh théi cua siu chét
chuyén dan sang mau nau vang qua den, kho rdi co quit lai 12 nhirng biéu hién chét
do vi khuén B. thuringiensis giy ra (Ng6 Dinh Binh va ctv, 2010). Véi két qua phan
tich PCR, chimg t6 vi khuan B. thuringiensis dugc xac dinh c6 mang gen cryl va
cry2 c6 kha nang diét sau to, sau khoang va sdu xanh da ldng nhu: VBt21110.1
(méu phén lap tr tinh Vinh Phiic mang gen cryl), VBt26317.2 (tir LAm Pong mang
gen cry2), VBt2735.1 (tir Tién Giang mang gen cryl), VBt2767.6 (tr Tay Ninh
mang gen cryl va cry2) la cic chung c6 hi¢u luc gdy bénh siu cao. Viéc xac dinh
gen cry9 c6 thé dugc st dung nhu mdt su lya chon dé quan ly tinh khing cua nhiéu
loai bd cénh vay.

Két qua thir nghiém sinh hoc ctua Ngb Dinh Binh va ctv (2005) d3 xac dinh
127 ching vi khuan B. thuringiensis diét duoc sau to. T két qua nghién ciu nay,
cung cép co s cho khai thac va str dung vi khudn B. thuringiensis vao san xuat ché
phérn thudc trir siu phuc vu cho chuong trinh phong trir sau hai bﬁng tac nhan sinh hoc.

T két qua danh gia ban dau, tién hanh chon loc 12 ching vi khuan
VBt2119.1, VBt21110.1 (phan 13p tur tinh Vinh Phuc), VBt2631.3, VBt26310.1,
VBt26311.1 (Lam Pong), VBt2813 (Thanh phé Ho6 Chi Minh) VBt2735.1,
VBt2736.2 (Tién Giang), VBt2751, VBt2752 (Bén Tre), VBt2762.1, VBt2767.6
(Tay Ninh) 12 cdc chung mang gen doc t& cryl, cry2, cry4, cry9 va vip3a giy chét

cho bg canh vay.
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3.5 Gia tri LCso, LTs ctia cac chiing vi khuan B. thuringiensis var. kurstaki d6i
v6i sdu to, sAu khoang, siu xanh da lang trong diéu kién phong thi nghiém
3.5.1 Gia tri LCso LTso ciia cac ching vi khuin B. thuringiensis var. kurstaki
d6i véi sau to

Thi nghiém da x4c dinh gid trj LCso d6i v6i siu to tudi 2 va tudi 4 ciia chung vi
khuan VBt2119.1 1a 1,6 x 10 CFU/mL va 1,5 x 10° CFU/mL, & ching VBt2736.2 1a
6,8 x 10° CFU/mL va 5,1 x 10° CFU/mL; & chung VBt2751 1a 1,8 x 10° CFU/mL va
1,2 x 10 CFU/mL; ching VBt2767.6 12 3,2 x 10° CFU/mL va 6,3 x 10’ CFU/mL. Két
qua phan tich LCso ctia cac ching vi khuan c6 d6 doc tir 0,171 dén 0,223 cho thay
sdu to ¢6 sy man cam véi vi khuan B. thuringiensis var. kurstaki trong diéu kién
phong thi nghiém (Bang 3.9).

Bing 3.9 LCso cia bén chung vi khuan d6i voi siu to giai doan tudi 2 va tudi 4

trong diéu kién phong thi nghiém

, Trong Gidi han mure 95%
Tuoi Chiing LCso
lwgng N Do doc Gioi han Gidi han
sau vi khuan (CFU/mL)
(mg £ SE) trén dudi
1,91 £0,25 VBt2119.1 0,223  2,4x10° 5,4 x 106 1,1 x 10%
5 1,72+ 0,06 VBt2736.2 0,186  6,8x10° 1,8 x 107 1,6 x 10?
1,98 +£0,32 VBt2751 0,201 1,8 x 10° 3,0 x 107 2,8 x 10°
1,63 +0,03 VBt2767.6 0,192  32x10° 5,2 x 107 6,1 x 103
746 +£0,43 VBt2119.1 0,201 1,5 x 10° 2,1 x 10’ 3,0x 10°
A 8,12+0,22 VBt2736.2 0,188 5,1 x10° 7,2 x 107 2,0x 104
7,79 £0,10  VBt2751 0,165 1,2 x 107 2,2 x 108 1,7 x 104
7,92+0,03 VBt2767.6 0,171 6,3 x 10’ 9,5 x 108 4.8 x 10°

S6 liéu dwoc phan tich bang phan mém PoloPlus© do LeOra Software.

Két qua khao st thoi gian giy chét trung binh (LTso) doi véi siu to cia 4
chung vi khuan duoc trinh bay chi tiét trong bang 3.10. Gid trj LTso ctia cdc ching vi
khuin dao dong tir 103,9 dén 121,2 GSXL tuong tmg véi 4,33 dén 5,05 NSXL.
Trong d6 VBt2119.1 ¢6 LTso nhanh nhit 103,9 GSXL, tuong {mg véi 4,33 NSXL,
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VBt2767.6 c¢6 LTso cham nhat 121,2 GSXL tuong ung véi 5,05 NSXL. Dén giai
doan sdu tudi 4 thi thoi gian gdy chét cta céc chung vi khuan giam xudng, trong do
ching VBt2119.1 ¢6 LTso nhanh nhat 103,2 GSXL tuong tng véi 4,3 NSXL, ching
VBt2767.6 c6 LTsocham nhat 120 GSXL, twong g véi 5 NSXL. Khi tang mat so vi
khudn xir 1y, thoi gian gdy chét trung binh s& ngin hon, siu chét nhanh hon. Giai
doan sdu to tudi 2 1a giai doan tdi wvu dé xir 1y vi khuén.

Bing 3.10 LTso cia bdn chung vi khuan ddi véi sau to giai doan tudi 2 va

tudi 4 trong diéu kién phong thi nghiém

Mat Chi ) LTso LT Giéi han LTso
s atdo ung vi 50 mure 95 %
Tudt  cpumr)  khuan  COXD) gexp) o SE (NSXL)
Mean Dwéi  Trén Median
VBt2119.1 4,33 103,92 3,63 5,02 0,36 4,00
VBt2736.2 4,60 110,40 3,90 5,30 0,36 5,00
2 2,5x 10°
VBt2751 4,93 118,32 421 5,50 0,33 5,00
VBt2767.6 5,05 121,20 431 5,59 0,33 5,00
CV (%) 16,11
VBt2119.1 4,30 103,20 3,62 4,98 0,79 4,00
VBt2736.2 4,53 108,72 3,85 5,20 0,57 5,00
4 2,5x 107
VBt2751 4,88 117,12 424 5,52 0,70 5,00
VBt2767.6 5,00 120,00 435 5,65 0,78 6,00
CV (%) 16,43

Gid tri LTso dwoc phan tich bc%ng phd‘n mém SPSS 16 qua woc lwong Kaplan Meier. GSXL:
Gio sau xuw Iy, NSXL: Ngay sau xw ly ns: khdc biét khong co y nghia.

Nguyén Thi Hoai Ha va Ngo Giang Lién (2003) xac dinh LCso dbi v6i sdu to
tudi 2 & 4 NSXL 12 0,07 x 10° — 0,87 x 10 CFU/mL. Zhaodong va ctv (2011) di xac
dinh LCso & nong d6 15.414 — 25.782 ng/mL va LTso & mitc 3 — 4 NSXL. Chung
VBt2119.1 ¢6 gid tri LCso va LTso thap nhat trong 4 chung vi khuan thi nghiém. Nhu
vay, trong diéu kién phong thi nghiém mat do 10° — 10’ CFU/mL cho hiéu qua diét

sau to tudi 2 va tudi 4 tdt nht.
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3.5.2 Gia tri LCso, LTso clia cdc chiing vi khuin d6i véi siu khoang

CFU/mL; chung VBt2110.11a 2,1 x 10’ CFU/mL va 2,3 x 108 CFU/mL.

Gid tri LCso ddi v6i sdu khoang ¢ tudi 2 va tudi 4 cta ching VBt26310.1 1a
1,7 x 10° CFU/mL va 4,7 x 107 CFU/mL; ¢ chung VBt2735.1 12 4,8 x 10° CFU/mL
va 1,2 x 10® CFU/mL; chung VBt2762.1 1a 8,7 x 10° CFU/mL va 1,6 x 108

Bang 3.11 LCso ctia bén ching vi khuan d6i v6i sau khoang giai doan tudi 2

va tudi 4 trong diéu kién phong thi nghiém

) Trong Gidi han mue 95%
Tuoi Chung , LCso
lwgng ., Do doc Gioi han Gidi han
sau vi Khuan (CFU/mL)
(mg = SE) trén dudi
2,13+0,12 VBt26310.1 0,246 1,7 x 10° 1,2 x 10’ 09 x10°
5 2,14+ 0,05 VBt2735.1 0,224 4,8 x10° 3,9 x 107 2,9x10°
2,11 +0,10 VBt2762.1 0,217  8,7x10° 7,8 x 107 5,6 x 10°
2,00+0,14 VBt21110.1 0,211 2,1 x 107 2,1 x 108 1,5 x 10°
31,11 £ 1,71 VBt26310.1 0,229  4,7x 10’ 4,6 x 108 5,2 x 10°
A 30,25 + 1,52 VBt2735.1 0,233 1,2 x 108 1,3 x 10° 1,5 x 10’
31,27 £ 1,63 VBt2762.1 0,234 1,6 x 108 1,9 x 10° 2,1 x 107
31,58 £ 1,25 VBt21110.1 0,235 23x108 2,8x 10° 3,0 x 107

So liéu dirge phan tich bang phan mém PoloPlus© do LeOra Software.

Gid tri LCso ctia 4 chung vi khuan d6i véi siu khoang tudi 2 dao dong tir

120,72 gio dén 130,32 gio sau khi xir 1y twong tmg véi thoi gian 5,03 ngay dén 5,43
ngay sau xu 1y. Trong d6 chung VBt26310.1 giy chét nhanh nhat 12 103,9 GSXL,
tuong ung véi 4,33 NSXL, VBt21110.1 cho két qua LTso cham nhat véi gia tri 130

GSXL tuong tng v6i 5,05 NSXL. Dén giai doan sdu tudi 4 thi thoi gian gy chét cia

cic chung vi khuan giam xudng, trong d6 ching VBt21110.1 ¢6 LTsy nhanh nhat
103,32 GSXL tuong tmg vé6i 5,43 NSXL (Bang 3.12).
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Bang 3.12 LTso ctia bon ching vi khuan ddi véi siu khoang giai doan tudi 2 va tudi

4 trong diéu kién phong thi nghiém

Mat dé 5 . LTso LT Gidi han LTso
. at do ,
Tusi o CllilllllllllégnVl (NSXL) S;‘L) mic95%  SE (NSXL)
mL) Mean Dwoi Trén Median
VBt26310.1 5,03 120,72 4.40 5,66 0,32 5,00
VBt2735.1 5,20 124,80 4,57 5,83 0,32 6,00
2 2,5x 10°
VBt2762.1 5,23 125,52 4,62 5,84 0,31 6,00
VBt21110.1 5,43 130,32 4,82 6,03 0,31 6,00
CV (%) 4,50
VBt26310.1 4,53 108,72 3,90 5,15 0,32 4,00
VBt2735.1 473 113,52 4.11 5,34 0,31 5,00
4 2,5x 107
VBt2762.1 4,90 117,60 4,30 5,50 0,31 5,00
VBt21110.1 5,03 120,72 4,46 5,59 0,29 5,00
CV (%) 5,61

Gid tri LTso dwoc phdn tich bang phan mém SPSS 16 qua wéc lwong Kaplan Meier.

GSXL: Gio sau xu Iy, NSXL: Ngay sau xu 1y, ns: khdc biét khong co y nghia.

O giai doan siu tudi 4, ndong d6 ban dau 2,5 x 10’ CFU/mL, thoi gian chét

trung binh déu giam xudng va cic chiing khéng c6 khic biét y nghia vé mit thong

ké voi thoi gian trung binh trong khoang 108,72 gio dén 120,72 gio, tuong ng véi
4,53 ngay dén 5,03 ngay sau khi xur ly. Trong d6, chung vi khuan VBt26310.1 cho
thoi gian chét 50% c4 thé nhanh nhat véi 108,72 gidr va ching VBt21110.1 van cho

gid tri LTso cham nhat v&i gid tri 120,72 gio sau xir 1y.

Theo Murali va ctv (2018) trén sau khoang tudi 3 c6 gid tri LCs0 1,9 x 10°
CFU/mL va LTs03 — 4 NSXL, tir cic két qua nghién ctru thu duoc, ¢ thé sir dung

vi khuan B. thuringiensis var. kurstaki dé phat trién thuoc trir sdu sinh hoc cho viéc

phong tri Spodoptera litura.
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3.5.3 Gia tri LCso LTso ciia cac ching vi khuin B. thuringiensis var. kurstaki
d6i voi sau xanh da lang
Gid tri LCso d6i voi sdu xanh da lang & tudi 2 va tudi 4 cta ching VBt2751 1a
3,2 x 10° CFU/mL va 8,5 x 107 CFU/mL; ¢ chung VBt26310.1 1a 7,5 x 10°® CFU/mL
va 1,3 x 108 CFU/mL; ching VBt26317.2 la 1,9 x 10" CFU/mL va 2,0 x 108
CFU/mL; ching VBt2813 12 4,3 x 10’ CFU/mL va 2,3 x 10® CFU/mL (Béang 3.13).
Bang 3.13 LCso ctia cdc bon chung vi khuan d6i v6i sdu xanh da ldng & giai

doan tudi 2 va tudi 4 trong diéu kién phong thi nghiém

) Trong Gidi han mure 95%
Tuoi Chung , LCso
lwgng ., Do doc Gioi han Gidi han
sau vi Khuan (CFU/mL)

(mg+SE) trén dwéi
5,25+0,02  VBt2751 0,229  32x10° 1,6 x 10° 2,6 x 107
5 6,12+0,05 VBt26310.1 0,207  7,5x10° 3,7x10° 7,4 x 107
537+0,03  VBt26317.2 0,205 1,9 x 107 1,1 x 10° 2,0 x 108
6,21 £0,04  VBt2813 0,229  43x10’ 4,5 x 10° 3,9x 108
31,41 £0,07 VBt2751 0,244  8,5x 10’ 1,1 x 10’ 7,5 x 108
4 30,75 +£0,05 VBt26310.1 0,241 1,3x 108 1,8 x 107 1,3 x 10°
32,15+0,06 VBt26317.2 0,234  2,0x 108 2,6 x 107 2,4 x10°
32,00 +£0,05 VBt2813 0,231 2,3x 108 2,9 x 107 2,9x 10°

So6 liéu dwoc phan tich bang phan mém PoloPlus© do LeOra Software.

Két qua khao sat da xac dinh duoc mat do doc lIuc cao nhét tmg véi gid tri LCso
thip nhit & mdi d6 tudi ctia siu. Tir bang 3.13 cho thiy ¢ tudi 2 ching vi khuan
VBt2751 cho doc luc cao nhat (LCso = 3,2 x 10° CFU/mL) va chung VBt2813 c6 doc
luc thap nhat (4,3 x 107 CFU/mL). Khi thuc hién thi nghiém & tudi 4 thi can ndéng do
cao hon dé sau chét va két qua cho thay chung VBt2751 van c6 doc luc cao nhat
(LCso= 8,5 x 107 CFU/mL), nguoc lai ching VBt2813 cho doc luc thap nhat (LCso =
2,3x 108 CFU/mL).

Tir két qua bang 3.14 cho thay ¢ giai doan tudi 2 cdc gid tri LTso trung binh

khong c6 su khéc biét gifta cdc ching vi khuan, dao dong tir 4 dén 5 ngay sau khi
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phun. O giai doan tudi 4, cing ndng do ban dau thi thoi gian chét trung binh déu
tdng 1€n va dat tuong duong nhau véi thoi gian trung binh 4 ngay sau khi phun. Dya
két qua phan tich, ta thiy rang, khi tudi siu cang ting thi thoi gian dé gy chét sau
cang giam.

Bang 3.14 LTso ciia bon ching vi khuan ddi v6i sau xanh da lang giai doan

tudi 2 va tudi 4 trong diéu kién phong thi nghiém

Mat dé Chi . LTso LT Gioi han LTso
s at do ung vi 50 e 959
Tuoi I (NSXL) muc 0 SE (NSXL)
CFU/mL Khuan GSXL
( mL) Mean ( ) Duéi Trén Median
VBt2751 4,93 118,20 4,29 5,56 0,33 5,00
VBt26310.1 5,18 124,80 4,57 5,80 0,31 5,00
2 2.5x 10°
VBt26317.2 5,43 130,20 4,85 6,00 0,29 6,00
VBt2813 5,50 132,00 4,92 6,08 0,30 6,00
CV (%) 6,24
VBt2751 4,43 106,30 3,77 5,08 0,33 4,00
VBt26310.1 4,45 106,80 3,81 5,09 0,33 4,00
4 2,5x 107
VBt26317.2 4,65 111,60 4,00 5,30 0,33 5,00
VBt2813 4,73 113,40 4,06 5,39 0,34 5,00
CV (%) 6,04

Gid tri LTso dwoc phan tich bang phan mém SPSS 16 qua wéc heong Kaplan Meier.
GSXL: Gio sau xuw ly, NSXL: Ngay sau xu ly ns: khdc biét khong co y nghia.

Két qua thir hoat tinh LCso trén su to, sau khoang, siu xanh da ldng trong diéu
kién phong thi nghiém cua cdc chung vi khuan cho thay hiéu lyc diét sdu & mat do
bao tir 107 CFU/mL dat hiéu lyc diét sau tot nhat, cdon ¢ mat do thap hon 1a 10°
CFU/mL va 10®> CFU/mL cho hiéu luc thap nhat. Qua thi nghiém cho thdy, gia tri
LCso cua cac chung B. thuringiensis var. kurstaki trong khoang 2,5 x 10° — 4,5 x 107
CFU/mL va LTso tir 4 — 5 ngay sau xir ly & giai doan siu tu6i 2. Con ¢ giai doan siu
tudi 4 LCso cua 4 ching B. thuringiensis var. kurstaki trong khoang 1,5 x 10° — 2,5 x
108 CFU/mL va LTso tir 4 — 5 ngay sau xtr ly.
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Theo sau do, tir cdc mau siu chét duoc thu thap, vi khuén tir hé tiéu hoa duoc
tai phan 1ap va thir lai bang cdc phan Gng sinh héa. Két qua nay, di xac dinh vi
khuan B. thuringiensis var. kurstaki ton tai trong rudt siu chét. Cho nén, c6 thé
khang dinh siu chét 1a do vi khuan B. thuringiensis var. kurstaki. Trong subt qué
trinh theo d&i s sdu con sdng & cic nghiém thire xir 1y, vi khuan c6 triéu ching
biéng an, giam kha ning gy hai va chét tir 7 dén 14 ngay sau xur ly. Vay, mat do
bao tir tot nhat gdy bénh cho siu hai 12 10’ CFU/mL, diéu nay mang lai thuan lgi
cho viéc san xuat va st dung. Bén canh do6, hiéu luc di¢t sau thay ddi con phu thudc
vao do tudi sau, dat hiéu qua cao nhét khi siu & tudi 2.

Vi khuan néi chung va vi khuan B. thuringiensis néi riéng rat dé bi anh hudéng
bdi buc xa mat troi va véi tia cyc tim ¢ budc séng 254 nm (UV-C), nén kha ndng
sinh bao tir va tinh thé ddc ciia ching vi khuan trong ché pham Bt giam nhanh & diéu
kién déng rudng. Tuy nhién, vi khuan B. thuringiensis con dugc phat hién cé kha
nang chéng chiu tia UV do su bién ddi DNA, néng do SASP (small acid-soluble
proteins) va DPA (dipiccolinic acid), plasmid, bé mit doc tb gen cry (Saxena, 2002).
Mat khéc, cac chung vi khuén B. thuringiensis var. kurstaki da dugc tién hanh khao
sat danh gid kha ning chdng chiu tia UV ¢ hai budc séng 254 nm (UV-C) va 365 nm
(UV-A) thi kha ning phat trién va doc tinh ciia vi khuan giam dang ké, giy anh
huong dén kha nang diét sau (Setlow, 1994; Sansinenea va ctv, 2015).

Tir 12 chiing vi khuan B. thuringiensis var. kurstaki qua khao sit & nghién ctru
trén, s& duoc tién hanh khao sat dé phan tich, danh gia kha ning chdng chiu tia UV
¢ hai budc séng 254 nm va 365 nm.

3.6 Chon chiing B. thuringiensis var. kusrtaki chong chiu tia UV
3.6.1 Kha niing chdng chiju UV caa cac chiing vi B. thuringiensis var. kurstaki &
bwdc song 254 nm va 365 nm

O budc séng 254 nm, sau 30 phiit, mat do bao tir cic ching vi khuan giam,
trong d6 chung VBt2119.1 (3,00 x 10> CFU/mL) va VBt2735.1 (2,75 x 10°
CFU/mL) giam manh so véi céc ching vi khuan khac. Khi ting thoi gian chiéu 60

phiit, 90 phiit va 120 phdt, mat do tit ca cdc chung vi khuan cang giam ro rét.



Véi muc thoi gian 60 phit, mat d6 bao tir cao nhét & chung VBt2762.1 (2,7 x
10° CFU/mL) va thap nhat ¢ ching VBt2119.1 (0,0 CFU/mL). O 90 phiit, c6 4

chung vi khudn khong c6 kha ning chdng chiu tia UV. O 120 phiit, chi con 3 chung
VBt21110.1 (5,4 x 10° CFU/mL), VBt26310.1 (2,8 x 10> CFU/mL) va VBt2751
(4,0 x 103 CFU/mL) ton tai. Khi ting thoi gian chiéu tia UV 1én 150 phut, thi tit ca

cdc chung vi khuan déu chét (Bang 3.15).

Bang 3.15 Mat do bao tor (CFU/mL) cua 12 chuing vi khuén B. thuringiensis var.

kurstaki sau khi chiéu UV & buéc séng 254 nm

Mat d bao tir (CFU/mL)

Chiing vi

khuan 0 phit 30 phit 60 phiit 90 phiit 120 phiit
VBt2119.1 2,0x 108 3,0x 10%a 0,0a 0,0a 0,0a
VBt21110.1 2,0x 108 7,0x 10% ¢ 1,4x 10%¢ 1.3x10°c 54x10%c
VBt26310.1 2,0x 108 6,9 x 105¢c 1,7x10*b  7,5x10°bc  2,8x 10°b
VBt26311.1 2,0x 108 24x10°¢c  4,6x10°b 1,1 x10°b 0,0a
VBt26317.3 2,0x 108 4,0 x 10% 3,5x10°¢c  2,1x10%c 0,0a
VBt2813 2,0 x108 54x10%¢ 2,7x 10*b 1,2x10°b 0,0a
VBt2735.1 2,0 x108 23x10°b 6,8 x 10%a 0,0a 0,0 a
VBt2736.2 2,0x 108 3,0x 10%¢c 6,3 x 10*b 0,0a 0,0a
VBt2751 2.0x 108 4,7x 10%¢ 1,1 x 10%¢ 1,3x10°¢c  4,0x10%c
VBt27510 2,0x 108 4,5x 10%¢c 2,1x10%¢ 3,4x 10%c 0,0a
VBt2762.1 2,0 x108 6,0x10°c  2,6x10*b 0,0 a 0,0 a
VBt2767.6 2,0x 108 3,0x 10%¢ 2,7x10°¢c  3,7x10°bc 0,0 a
Mtrc y nghia ns ok ok ok ok

CV (%) - 15,6 11,0 12,6 4.7

Trong cing 1 cét, cdc gid tri ¢é chir cdi theo sau giong nhau thi sy khdc biét khong
co y nghia; ns: khong khdc biét; **: khdc biét o murc rat co y nghia.
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0 phit 30 phut 60 phuit 90 phuit 120 phiit

Hinh 3.14 Khuan lac cua cac chung vi khudn hinh thanh qua cic muc thoi
gian chiéu tia UV ¢ budc song 254 nm. (4) VBt27510; (B) VBt2762.1; (C)
VBt2119.1; (D) VBt26310.1

Véi buéc séng 365 nm, khi chiéu tia UV trong 120 phit, hai ching
VBt2736.2 va VBt2767.6 (0,0 CFU/mL) khong c6 kha ning chdng chiju. Céc ching
vi khuan con lai ¢6 kha nang chéng chiu dugc tia UV, trong do, chung VBt21110.1
(6,23 x 10* CFU/mL), VBt26310.1 (3,1 x 10° CFU/mL), VBt2762.1 (3,8 x 10°
CFU/mL) va chung vi khuan VBt2751 (6,2 x 10* CFU/mL) c6 mat do cao hon so

véi cac chung con lai (Bang 3.16).
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Bang 3.16 Mat d6 bao tor (CFU/mL) cua 12 ching vi khuén B. thuringiensis var.

kurstaki sau khi chiéu UV & budc séng 365 nm

Mat do bao tir (CFU/mL)

Chi’mg vi

khuén 0 phit 30phat  60phat  90phat 120 phit
VBt2119.1 20x10°  46x10°%a  3,7x10°b 33x10%ab 28x 10%a
VB21110.1 20x10°  20x10b  56x105%cd 20x105bc  62x 10*c
VBt26310.1 20x10°5  1,0x105c  1,5x10d  32x105¢  3,1x10%c
VBt26311.1 20x10°  49x10°a 13x10°a 22x10%ab 2,8x 10%a
VB263173  20x108  10x10'b 12x10°bc 22x10°bc  4,1x 10°b
VB2813 20x10°  3,6x107bc 51x105%d 1,6x10°b 2,7x 10*be
VB(2735.1 20x10°  33x107bc  1,9x10d  1,7x10° 3,4 x 10*be
VB2736.2 20x105  19x107a  44x105%a  39x 10% 0,0a
VB©2751 20x10°  1,6x10b  56x10%cd 2,0x10%bc 6,2 x 10*be
VBt27510 20x10°  84x105% 1,3x105bc 22x105bc  8,7x 10°b
VB(2762.1 20x10°  39x107bc  29x10b  40x10°%  3,8x 10°c
VB(2767.6 2,0x10°  25x107bc  56x105¢d 59x10%ab  0,0a
Mtc y nghia ns ok ok ok ok

CV % i 12,3 15,0 16,9 5.2

Trong cing 1 cét, cdc gid tri ¢é chir cdi theo sau giong nhau thi su khdc biét khong
co y nghia; ns: khong khdc biét; **: khdc biét o murc rat co y nghia.

Két qua thuc nghiém ghi nhan, ba chung VBt21110.1, VBt26310.1, VBt2751

c6 kha ning chong chiu tia UV cao va dugc chon dé danh gia hiéu qua giy chét siu

to, sdu khoang va siu xanh da lang.
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0 phiit 30 phiit 60 phuit 90 phuit 120 phiit

Hinh 3.15 Khuan lac ciia cac ching vi khuan hinh thanh qua cic mirc thoi
gian chiéu tia UV & budc song 365 nm. (4) VBt2736.2; (B) VBt2767.6; (C)
VBt2119.1; (D) VBt26310.1

3.6.2 Hiéu qua giy chét sau cia cac ching vi khuin B. thuringiensis var.
kusrtaki c6 kha ning chong chiu tia UV trong diéu kién phong thi nghiém

Qua két qua ¢ bang 3.17, kha ning gy chét sdu non, sdu to cta cdc chung vi
khuan B. thuringiensis var. kurstaki di duoc chiéu tia UV thap hon so véi cling
chung vi khuan khéng bi chiéu tia UV. Cu thé, & thoi diém 1 NSXL hiéu qua giy
chét siu to cia ching VBt21110.1AUYV chi dat 15,0% so v6i chung VBt21110.1 dat
30% va céc chung con lai cling cho két qua twong ty. Pén 7 NSXL, hiéu qua giy
chét sau to dat cao nhat 65,0% (VBt21110.1AUV) va thdp nhat 1a ching
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VBt26310.1AUV (dat 45,0%), trong khi d6, cdc chung vi khuan khong chiéu tia UV
1an luot 12 80,5% (VBt21110.1) va 70% (VBt26310.1).

Bang 3.17. Dién bién mat d6 sau to séng s6t sau xur 1y vi khuan

Mait do sau to (con/cong thirc)

Chiing vi khuén
TKXL 1NSXL 2NSXL 3NSXL SNSXL 7NSXL

VB(21110.1AUV 10,0 8,8 bed 73b 6,8 ab 6,3b 4,8b
VB(26310.1AUV 10,0 9,5 cd 83c 7,5 c 6,5b 5,3c

VBt2751AUV 10,0 10,0d 85¢ 7,8 d 7,0d 6,3¢c

VBt21110.1 10,0 6,5 a 53a 45a 35a 23a

VB126310.1 10,0 8,0 ab 7,3b 6,5b 5,0b 3,3b

VBt2751 10,0 7,3 abc 6,3b 53b 40b 30a

bC 10,0 10,0d 10,0d 10,0 e 10,0 e 10,0d
Mtc ¥ nghia ns ok ok stk s#ok ok
CV (%) 5,4 4,7 8,0 7,8 8,2

Trong ciing 1 ¢ot, cdc gid tri ¢é chit cdi di kém giong nhau thi si khdc biét khong cé y
nghia; ns: khong cé sw khdc biét; **: khdc biét ¢ mikc rdt ¢é y nghia; TKXL: triedc khi xir
Iy, NSXL: Ngay sau xir Iy; Mdt do vi khudn 10° CFU/mL, Déi chitng phun miede cdt liéu
liwong 100 mL; VB21110.14UV, VBt26310.14UV, VBt27514UV la nhitng ching chong
chiu tia UV; VBr21110.1, VBt26310.1, VB12751 la nhitng ching khéng chiéu tia UV.

Bing 3.18 Hiéu quéa giy chét (%) sau to clia cdc chiing vi khuan

Chiing vi khuén Hiéu qua giy chét (%) siu to
1 NSXL 2NSXL 3NSXL 5NSXL 7NSXL
VBt21110.1AUV 15,0 40,0 52,5 60,0 65,0
VBt26310.1AUV 75 15,0 17,5 35,0 45,0
VBt2751AUV 10,0 17,5 30,0 45,0 50,0
VBt21110.1 30,0 50,0 62,5 72,5 80,0
VB126310.1 20,0 35,0 45,0 55,0 70,0

VBt2751 22,5 32,5 47,5 62,5 77,5
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Hinh 3.16 Hi¢u qua giy chét (%) sau khoang cua cic ching vi khuan B.

thuringiensis var. kurstaki 3 duoc chiéu tia UV
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Hinh 3.17 Hiéu qua giy chét (%) siu xanh da lang cua céc ching vi khuan B.
thuringiensis var. kurstaki da duoc chiéu tia UV
Két qua thir nghiém ¢ hinh 3.16 va 3.17, cho thdy hiéu qua giy chét siu

khoang va sau xanh da ldng cta cic chung vi khuan da dugc chiéu tia UV & 7
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NSXL khd thap, chung vi khuan VBt21110.1AUV dat 57,5% ddi vé6i sdu khoang,
52,5% dbi véi sau xanh da ling, va 65,0% d6i v6i sdu to; trong khi ching
VBt2751AUV chi dat 1an luot 1 32,5% va 37,5% d6i v6i sdu khoang va sdu xanh
da lang.

Nhu vay, kha nang phat trién va doc tinh cua vi khuan giam dang ké, anh
huong dén kha ning diét sau sau khi chiéu xa tia UV ¢ budc song tir 250 dén 380
nm (Setlow, 1994; Mark va ctv, 2000). Trong nghién ctru nay, tia UV anh hudng 1o
rét dén strc séng cuia vi khuan, kha niang hinh thanh bao tir va tinh thé cac ching vi
khuan, khién chiing déu bi anh hudéng nghiém trong. Khi chiéu tia UV & budc song
254 nm, sb khuan lac hinh thanh va mat d6 bao tir vi khuan it hon so véi chiéu tia
UV & budc song 365 nm.

3.7 T6i wu diéu kién 1én men ciia vi khuén B. thuringiensis var. kurstaki
3.7.1 Anh huéng ciia méi trwong dinh duéng dén sinh khoi vi khuan

Ba chung vi khuan VBt21110.1 (mau phan lap tir tinh Vinh Phuc),
VBt26310.1 (Lam Ddng), VBt2751 (Bén Tre) mang gen cryl, cry2, cry9 va la
nhirg gen doc giy chét cho bd cdnh vay dugc thir nghiém nhan sinh khdi véi bén
loai mdi truong & diéu kién nhiét d6 30°C, pH 7 va 1% dich ting sinh (10° CFU/mL).

log10 CFU/mL
10,00

I I I
8,0 8,56
8,31 I 8,16
7,55

6,0

4,0

2,0

0,00

MT1 MT2 MT3 MT4

B VBt21110.1 M VBt26310.1 VBt2751

o

o

o

o

Hinh 3.18 Mat d6 vi khuén Bacillus thuringiensis & cic moi trudng dinh dudng
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Sau 48 gi, mat do trung binh ctia ba ching vi khuan trong méi truong (MT) 3
(dich chiét nAm men va céc khoang) dat cao nhét (8,56+8,82 log10 CFU/mL, & méi
treong 2 dat thap nhat (7,55+7,71 log10 CFU/mL) (Hinh 3.18).
3.7.1.1 Anh huéng cia thoi gian 1én men dén sinh khéi vi khuén

Mt d6 ctia 3 chung vi khudn dat cao nhat sau 48 gior nudi ciy va khéc biét c6 ¥
nghia d6i véi cdc mde thoi gian con lai (p<0,05), trong d6, chung VBt21110.1 dat
8,83 log CFU/mL, VBt26310.1 dat 8,76 log CFU/mL va VBt2751 dat 8,72 log
CFU/mL (Hinh 3.19).

log10 (CFU/mL)
8.83
9,00
8.76
8,43
8,50 8.72 Q46
780 8,50
8,00
7,65 7,76
777
7,55
7,50 7.60 7.71 7,44
7,56
7,00
6.50
24 givr 36 gior 48 givr 60 gidr 72 gior
VBt21110.1 —VBt2110.1 VBt2751

Hinh 3.19 Mt d6 vi khuan Bacillus thuringiensis & cac thoi gian 1€én men

Theo Nguyén Thi Hoai Ha va Ngd Giang Lién (2003), thdi gian sinh truéng
cia vi khuan B. thuringiensis rit ngan, thoi gian cang dai thi sinh khéi vi khuin
nhén 18n cang giam. Két qua thi nghiém cho thdy, cdc chung vi khuan déu sinh
trudng, phét trién tt va dat mat do toi uu & thoi gian 48 gid, sau 48 gio sinh khoi
bt ddu giam nhanh. Thoi gian tdi wu nhan sinh khéi cic ching B. thuringiensis 12
48 gio, va dugce str dung cho céc thi nghiém tiép theo.
3.7.1.2 Anh huéng ciia pH méi trwong dén sinh khoi vi khuan

Mat dd vi khuan ching VBt21110.1 dat gia tri cao nhét 1a 8,71 log CFU/mL &
pH 8, nhung khong khéc biét & pH 7 va 7,5. Mat d6 vi khuan ching VBt26310.1 &
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pH 7.5 dat cao nhét 1a 8,79 log10 CFU/mL, tuy nhién ciing khong khac biét so véi
pH 7. Ching vi khuan VBt2751 dat mat do cao nhét 1a dat 8,64 log10 CFU/mL khi
nudi cay trong mdi trudng c6 pH 7 (Hinh 3.20).

log10 (CFU/mL)
2,00 879
8,60 g cc B 8,65 8.1

250 ¢ 3 841 8,44 849 876 r

' . STS 8.25
8,00 7p1

7,I3
7,50
7,00
6,50
6,0 6,5 7,0 7,5 8,0

W VBt21110.1 N VBt26310.1 VBt2751
Hinh 3.20 Mat d6 vi khudn Bacillus thuringiensis & cic mic pH

3.7.1.3 Anh huéng cia nhiét do dén sinh khdi caia vi khuén

Mat d6 vi khuan chung VBt21110.1 dat cao nhit ¢ 33°C 1a 8,73 log CFU/mL.
Chung vi khuén VBt2751 & 36°C c6 mat do dat cao nhat 8,77 log CFU/mL, khac
biét voi muc nhiét do0 27 va 33°C. Chung VBt26310.1 dat cao nhat 8,79 log
CFU/mL & nhiét do 33°C (Hinh 3.21). Do d6, nhiét do tir 30 — 36°C 12 nhiét do
thich hop nhan sinh khéi céc ching vi khuan.

Vi khuan B. thuringiensis sinh truéng & nhiét do tir 15°C dén 45°C, nhiét d6
t61 wu 30 — 35°C, nhiét do thap sinh trudng cham, nhiét do cao tir 35°C dén 40°C
sinh treéng nhanh nhung chéng 130 hoa. Tir d6 c6 thé thiy, nhiét ¢ khéc nhau thi
kha ning nhan sinh khéi cua cdc chung vi khuan Bacillus sp. khac nhau (Ngb

Pinh Binh va ctv, 2010; Stanford va ctv, 2015).
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Hinh 3.21 Mat d6 vi khuén Bacillus thuringiensis & cac muc nhiét do

3.7.2 T6i wu hoéa cac yéu té dnh hwéng dén sinh khéi vi khuin B. thuringiensis
var. kurstaki bing phwong phap quy hoach thue nghiém

Tur két qua thi nghiém dat dugc trén 3 chung vi khuan, cdc thi nghi¢m nhan
sinh khdi dwoc thyc hién trén chang VBt21110.1 véi 3 yéu té: thoi gian (X1), pH
(X2), nhiét do (X3) & ba muc gém 17 nghiém thirc, 1am tién dé& cho cdc ching vi
khuén tiém nang con lai. Mat do vi khuén thu duoc trinh bay ¢ Bang 3.19.

Két qua phan tich phuong sai (ANOVA) dugc trinh bay trong bang 3.21, véi
p-value ctia mo hinh nhé hon 0,0001 va p-value ctia kiém dinh sy khong phit hop 12
0,0959 (khong ¢ ¥ nghia thdng k&) & murc ¥ nghia 5%, cho thiy mé hinh c6 d6 phix
hop tot. Hé s hoi quy (R?) tinh duge 1a 0,99 cho thay s6 liéu thuc nghiém tuong
quan chat ch€ véi s6 liéu du doan theo md hinh. Gia tri R? du doan (0,86) phu hop
v6i R? diéu chinh (0,98) véi d6 1éch 0,1061 (nhod hon 0,2). Trong thi nghi¢m nay,
gid tri CV (%) 1a 1,3 cho théy thi nghiém c6 d¢ tin cdy cao (Bang 3.20 va 3.21).
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Bang 3.19 Mat do vi khuén thu duoc trong thuc nghi¢m

STT  Biénmahoa 1n0igian  pH — Nhictdd  Matdg vi khuan

(X1) (X2) (X3) log10.CFU/mL
1 +1 24 7 30 7,55
2 +1 72 7 30 7,49
3 +1 24 8 30 7,14
4 +1 72 8 30 7,37
5 +1 24 7,5 27 7,67
6 -1 72 7.5 27 7,67
7 -1 24 7.5 33 7,65
8 -1 72 7,5 33 7,43
9 -1 48 7 27 8,79
10 -1 48 8 27 8,79
11 0 48 7 33 8,55
12 0 48 8 33 8,55
13 0 48 7,5 30 8,93
14 0 48 7,5 30 8,88
15 0 48 7,5 30 8,82
16 0 48 7,5 30 8,75
17 0 48 7,5 30 8,87

Bang 3.20 Két qua phén tich sy phit hop ctia md hinh véi thyc nghiém

Théng s6 Gia tri Théng sb Gia tri
Do 1éch chuan 0,1061 R2 0,9891
Gid tri trung binh 8,17 R2 diéu chinh 0,9752

Hé s6 bién thién (CV%) 1,30 R? dy doan 0,8633
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Bang 3.21 Két qua phan tich ANOVA

; Trung binh Gia tri
. Tong binh Béc
Yéu to binh Giatri F p
phuong tu do
phuwong Prob>F
M$ hinh 7.18 9 0,7972 70.84 <0,0001 ™
cay
Xi- Thoi gian 0,0003 1 0,0003 0,0278  0,8724
X,—pH 0,0351 1 0,0351 3,12 0,1207
X3— Nhiét d6 0,0684 1 0,0684 6,08 0,0431
XXz 0,0210 1 0,0210 1,87  0,2139
X1X;3 0,0121 1 0,0121 1,08 03343
X2X3 8,882E-16 1 8,882E-16  7,892E-14  1,0000
X2 6,72 1 6,72 597,54 <0,0001
X2 0,1663 1 0,1663 14,78  0,0063
X532 0,0015 1 0,0015 0,1315 0,7275
Phan du 0,0788 7 0,0113
Su khong Khong
0,0602 3 0,0201 431 0,095 i ca
tuong thich 4y
Sai s6 thuan 0,0186 4 0,0047
Tén
8 7,25 16

tuong quan

Tu céc gia tr1 thuc nghi¢m, phuong trinh hdi quy nhan dugc nhu sau: Y = 8,85
- 0,0062X; — 0,0662X> - 0,0925X5 + 0,0725X1 X2 — 0,0550X:1X3 + XoX3 - 1,26X4? -
0,1988X,% + 0,0188X32.

Tir phuong trinh hoi quy, c6 thé nhan thay ba yéu t6: thoi gian, pH, nhiét do

moi truong, da danh huong dén sinh khoi ctia vi khuan. bé xac dinh muc do té1 wu

ctia mdi bién cho su ting sinh vi khuan, d6 thi bé mit ba chiéu twong tic duoc xay

dung véi truc Z 13 mat do vi khuan (CFU/mL) va hai bién doc 14p bat ky, trong khi

duy tri bién con lai & mic tdi vu cta ching (Hinh 3.22).
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b. Nhiét do - Thoi gian

MO0 o kinalin TP

c. Nhi¢t do - pH

Hinh 3.22 Bé mit dap ung ciia ting cap yéu té anh huong dén 1én men thu sinh

khéi & vi khuan VBt21110.1

Ngoai ra, cdc giai phap tdi uu v6i ham ba bién gdm: thoi gian, pH, nhiét do tir

st dung thuét toan ham mong doi bang phuong phap dap tng bé mat, két hop véi

phuong trinh ham mong doi, da tim ra mat do vi khuén tinh duoc tuong tng véi 3

bién xéac dinh dugc trinh bay ¢ bang 3.22.

Bang 3.22 Cic giai phdp tdi uu voi ham ba bién xac dinh va gid tri tbi vu mong doi.

ST Thoi gian o Nhiét 46 (°C) Mat d vi khuan

(gio) (log 10.CFU/mL)
1 48,074 7,481 27,603 8,938
2 49,539 7,477 27,003 8,961
3 45,426 7,311 27,084 8,938
4 46,895 7,403 27,694 8,934
5 48,315 7,295 27,530 8,933
6 45,744 7,308 27,125 8,939
7 47,235 7,327 27,007 8,958
8 47,164 7,341 27,133 8,954
9 48,666 7,465 27,683 8,936
10 45,610 7,495 27,090 8,941
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Phuong phap dap tmg bé mit — ciu trdc tai tim dd xac dinh diéu kién t6i vu
cho sy 1én men cua vi khuan cao nhit véi thoi gian 12 49,5 gid, pH 7,5 va nhiét 46 ¢
27°C.

Cic két qua nay, 1am tién dé cho nghién ctru 1én men vi khun B. thuringiensis
var. kurstaki bang hé thng 1én men ty déng BioFlo 120, Eppendorf — Dirc véi quy
mo 2 lit dé ing dung vao san xudt ché pham VBt phuc vu cho phong trir siu hai.
3.7.3 Hiéu qua giy chét sau khi két hop hai chiing vi khuin B. thuringiensis
var. kurstaki

Tur két qua khao st kha niang gy chét d6i voi sau hai, khang tia UV, cic yéu
t6 vé moi truong, nhiét o, pH, do 4m va thoi gian nudi cdy, hai chung vi khuan
VBt2110.1, VBt26310.1 duoc phédi hop thir nghiém gy chét sau hai. Tién hanh
nhan sinh khéi hai chiing vi khuan trén trong méi trudng dich chiét nAm men & céc
nong d6 10’ CFU/mL, 108 CFU/mL, 10° CFU/mL déu thé hién qua hiéu lyc gdy
chét sau ctia cdc chung vi khuan B. thuringiensis var. kurstaki.

Biang 3.23 Hiéu qua gy chét (%) siu to ctia hai chiing vi khuan VBt2110.1 va
VBt26310.1 trong diéu kién phong thi nghiém

Hiéu qua gay chét sau (%)

Nghiém thirc
1 NSXL 2 NSXLL 3 NSXL 5 NSXL 7 NSXL
10’ CFU/mL 325¢ 55,0 a 70,0 a 77,5 a 85,0b
108 CFU/mL 45,0b 60,0 a 72,5 a 80,0 a 92,5a
10° CFU/mL 52,5a 67,5 a 75,0 a 82,5a 97.5a
Déi chimg 0,0d 0,0b 0,0b 0,0b 0,0c
Mlﬁ:cynghia kek kek Kk Kk koK
CV (%) 7,2 5.4 4,6 4,2 3,6

Trong cing 1 cot, cdc gid tri ¢é chir cdi theo sau giong nhau thi su khdc biét
khong co y nghia; **: khdc biét o mirc rat co y nghia; NSXL: Ngay sau xu ly.

Vao thoi diém 2 ngay sau xir 1y, hiéu qua diét sdu dat trén 55,0% va giita cic
nghiém thirc c6 su khéc biét dang ké. Tir ngay thir 3 dén ngy thir 7 sau xir 1y, hiéu

I diét sau tiép tuc ting, va cao nhat & mat do 10° CFU/mL dat 97,5%.



93

Bang 3.24 Hiéu qua giy chét (%) siu khoang cua hai chung vi khuin
VBt2110.1 va VBt26310.1 trong diéu kién phong thi nghiém

Hiéu lwc giy chét sau khoang (%)

Nghiém thirc
1 NSXL 2 NSXL 3 NSXL S NSXL 7 NSXL
10" CFU/mL 325b 550b 67,5b 75,0 b 77,5b
108 CFU/mL 45,0 ab 60,0 b 70,0 ab 80,0 ab 85,0 a
10° CFU/mL 52,5a 65,0 a 72,5 a 82,5a 875a
bbi chirng 0,0c 0,0c 0,0c 0,0c 0,0c
Mﬁvc}'/nghi'a kk kk skek ek sk
CV (%) 10,2 5,9 4,8 4,3 3.9

Trong cung 1 cot, cdc gid tri co chﬁ’ cdi theo sau giong nhau thi si khdc biét
khong co y nghia; **: khdc biét o murc rat co y nghia; NSXL: Ngay sau xu ly.

Két qua thi nghiém cho théy hiéu lyc diét sdu khoang & 10° CFU/mL 1a cao
nhat 52,5 % sau 1 NSXL, ting dan va dat hiéu luc cao nhat 1a 87,5% tai thoi diém 7
NSXL (Béang 3.24).

Bang 3.25 Hiéu qua gy chét sau xanh da lang (%) cia hai ching vi khuan
VBt2110.1 va VBt26310.1 trong diéu kién phong thi nghiém

Hiéu luc giy chét sau xanh da lang (%)

Nghiém thirc

1 NSXL 2 NSXLL 3 NSXL 5 NSXL 7 NSXLL
10" CFU/mL 225b 42,5b 52,5b 62,5b 77,5 a
108 CFU/mL 375a 57,5 a 65,0 a 72,5 a 82,5 ab
10° CFU/mL 45,0 a 62,5 a 70,0 a 75,0 a 85,0b
Dbi chiing 0,0c 0,0c 0,0c 0,0c 0,0c
Miic ¥ nghia ok ok ok ok ok
CV (%) 8,4 5,9 5,2 4,7 4,1

Trong ciing 1 ¢ét, cdc gid tri ¢é chit cdi theo sau giong nhau thi su khdc biét khong
co y nghia; **: khac biét o murc rat co y nghia;, NSXL: Ngay sau xu ly.
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Trong diéu kién thi nghiém, hiéu lyc diét sdu xanh da lang sau 7 ngiy la
77,5% & mat d6 107 CFU/mL va dat 85,0% ¢ mat d6 vi khuan 10° CFU/mL, két qua
duogc thé hién ¢ Bang 3.25.

Két qua cho thdy hiéu lyc cta cdc chung vi khuan B. thuringiensis var.
kurstaki phdi hop ting dan theo thoi gian 14y nhidm va cao hon hiéu lyc diét sdu cia
mot chung vi khuén don 1é. Grove va ctv (2001) xé4c dinh tinh thé protein doc lam
giam thoi gian séng cua trudng thanh Heliothis virescens va Spodoptera exigua khi
sit dung B. thuringiensis & 500 pg/mL va 4u trung cia Plutella xylostella c6 thé
dugc kiém sodt boi B. thuringiensis (Ranjbari va ctv, 2011).

Hai chiing vi khuan VBt21110.1, VBt26310.1 mang gen vip3a (VBt21110.1),
gen cryl (VBt21110.1, VBt26310.1) va gen cry9 (VBt26310.1) c6 thé hd trg véi
nhau dé phong trir siu hai. Nghién ctru ctia céc tic gia ngoai nudc dd minh ching
vip3a con c6 kha nang kiém sodt mot sé dbi twong con tring it man cam véi cic
gen cry nhu cryl hodc cry2, cry9, c¢6 kha nang hd tro cho viéc gdy chét cdc sdu hai
co tinh khing gen cryl (Tabashnik va ctv, 2000; Jain, 2012; Shu va ctv, 2013).

3.7.4 Anh huéng ciia diéu kién nhiét d9 bao quan dén ché pham VBt

Hai chung vi khuan VBt21110.1, VBt26310.1 dugc ting sinh trong moi
truong 16ng dé tao ché pham VBt c¢6 kha ning diét dugc siu to, sdu khoang, sdu
xanh da lang. Mat d6 vi khuan cia ché pham VBt khi vira san xuat 1a 7,7 x 108
CFU/mL. Mat do vi khuan dugc kiém tra theo ting thang bao quan & 3 murc nhiét
do 1a 4°C, 25°C va 35°C trong thoi gian mot ndm (Hinh 3.23).

Mat d6 vi khuan trong ché pham VBt khi biao quan & céc nhiét do 4°C, 25°C
va 35°C trong khoang thoi gian tir 1 — 3 thdng giam it. Sau 6 thang, mat s6 vi khuan
& nhiét do 4°C giam xuéng 1,9 x 10’ CFU/mL, nhung cao hon so véi bao quan &
25°C va 35°C. Sau 9 théng, & nhiét do 35°C, mat s6 vi khuan chi con 38 CFU/mL
thap hon so véi bao quan & nhiét do 4°C va 25°C. Sau 12 thang & nhiét d6 bao quan
25°C va 35°C thi khong thay xuét hién vi khuan, con & 4°C mat s6 chi con 36 CFU/mL.
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gian bdo quan & cédc nhi¢t do khic nhau.

Két qua thi nghiém cho thay ¢ nhiét d6 4°C, 25°C trong thoi gian 1 — 6 thang,
va 3 thdng & nhiét 46 35°C, mat s6 vi khuan giam khong dang ké. Sau 6 thang thi vi
khuan giam nhiéu va mét kha nang diét sdu. Két qua nghién ciru ciia Moustafal va
ctv (2018), cho thiy sy giam 60% doc tinh cua thudc Dipel 2 x 6.4% WP sau khi
bao quan & 35 + 2°C trong 12 tuan va khoang 70% sau khi luu trit dudi 4nh sing
mat troi trong 2 ngay. Nhu vay, vi khudn chiu anh huéng nhidu vao diéu kién va do
6n dinh cta nhiét 46 bao quan, thoi gian luu trir, cdch thirc bao quan khi ching
duoc luu trlr trong kho néng, k¢ va ca khi luu trir ngoai troi.
3.8 Ting sinh vi khuan bing hé thong 1én men ty dong 2 lit BioFlo 120
Qua bang 3.26 cho thay, khi tang sinh vi khuan B. thuringiensis var. kusrtaki
bang hé thdng 1én men tu dong 2 lit BioFlo 120 (Eppendorf — Dtrc) mat d6 vi khuan
dat tr 1,8 x 10" CFU/mL dén 6,2 x 10" CFU/mL vao thoi diém 48 gid sau 1én men,
cao hon nhiéu 1an so véi 1én men thong thudng trong cling thoi gian. Luong dung
dich vi khuén thu duoc véi khdi luong 16n, thuan lgi cho nghién ctru va tao ché

pham phong trir sdu hai.

12 Tha’mg
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Bang 3.26 Mat s6 vi khuan (CFU/mL) sau khi 1én men béng hé théng Ién men
tu dong 2 lit BioFlo 120

Mt s6 vi khuin (CFU/mL)

Nghiém thirc
24 giv 48 gioy

Lén men tw dong, dich tang sinh 0,1% 3,5x 10?2 a 1,8x 10" a
Lén men tw dong, dich tiang sinh 0,5% 1,8x 103 a 4,7x 10" a
Lén men ty dong, dich tang sinh 1,0% 1,6 x 10" a 6,2x 10 a
Lén men thong thuong, dich tang sinh 1,0% 2,0x10%b 43x10%b
Muc ¥ nghia ok ok

CV (%) 0,24 0,26

**: khdc biét & mikc rdt cé y nghia;

Tién hanh xic dinh sy sinh trudng va phat trién cua chung vi khuan
VBt21110.1 & nhiét do 33°C trong hé théng lén men ty dong va 1én men thdng
thudng trong mdi truong T3, dich ting sinh ban dau 10° (CFU/mL). Két qua thé
hién & hinh 3.24 cho thay, giai doan tién phat (Lag phase) & thoi gian 6 gio, tir 6 dén
36 gio vi khuan & pha chi s hay giai doan logarit (Log phase), tir 36 dén 48 gio giai
doan 6n dinh (Stationary phase) va sau 50 gid vi khudn giam dan (Declining phase).

30.000

25.000 14']g08 14']734 14f72 14.]236

| R

20.000

15.000

8.808 8.778 8.732 8.602
T

10.000 7.556 7.792

Mat d vi khuan log10 (CFU/mL)

3. + + + -
5000 3
0.000 Thei gian (gio)
0 3 12 24 36 48 52 55 58
e[ &n men thong thwong = | &n men BioFlo 120

Hinh 3.24. Buodng cong sinh trudng cta vi khuan B. thuringiensis var. kusrtaki &

nhi¢t d6 33°C trong moi truong T3.
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3.9 Hiéu qua ciia ché phim VBt trén siu to, siu khoang va siu xanh da ling
trong diéu kién nha luéi

Két qua thir nghiém ché pham VBt cho thdy, mat s6 siu & nghiém thirc ddi
chting khong thay doi trong 7 ngay theo ddi, qua dé ¢ thé xac dinh dugc siu chét &
c4c nghiém thirc khong phai do céc yéu td bén ngoai tac dong ma 1a do vi khuan B,
thuringiensis var. kurstaki. Tai thoi diém 1 ngay sau phun, mat sé sdu & ché phim

VBt c6 giam nhung khong dang ké, higu qua gay chét siu to trong khoang 27,5 - 32,5%.

%
100.0
875
90.0 82‘5
77.5
80.0 75.0 75.0
725 0.0 725
70.0 65.0
60.0 60.0
60.0
0.0 475
375

40.0 325
200 275
200
10.0

0.0

1 NSXL 2 NSXL 3 NSXL 5 NSXL 7 NSXL

W L&n men tw déng BioFlo120 B Lén men théng thudng m Vi-Bt® 32000 WP

Hinh 3.24 Hiéu qua (%) ctiia ché pham VBt gdy chét sdu to trong diéu kién
nha ludi.

Tir 2 dén 7 ngay sau phun, mat s6 sdu & cdc nghiém thic déu giam va khéic
biét v6i dbi ching ¢ muc rat co ¥ nghia. Mat sé su thap nhét trong cdc nghiém
thire duoc xir 1y 12 nghiém thirc sir dung ché pham VBt 1én men théng thuong va
cao nhat 1a ché phdm VBt 1én men ty dong BioFlo 120. Qua d6, nhan thiy sy tin
cong cua vi khuan B. thuringiensis var. kurstaki 1én sau to.

Duya vio hinh 3.24, hi¢u lyc diét sdu & cdc ché pham VBt thir nghiém déu ting

nhanh tir 1 dén 3 ngay sau phun, sau d6 thi bit dau ting cham lai. Va hiéu luc diét
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sdu to cao nhat 12 st dung ché phém VBt 1én men tu dong BioFlo 120 (87,5%), thép
nhat 12 ché pham VBt 1én men thong thudng (72,5%).

Con d6i véi sau khoang, hiéu lyc diét sdu cao nhat ¢ nghiém thirc VBt 1én
men ty dong BioFlo 120 (85,0%), ché pham Vi-Bt® 32000WP (80,0%) va thip
nhét 12 VBt 1én men thong thuong (75,0%). Gitta cdc nghiém thtrc khong cé su
khac biét nhung c6 sy khac biét so voi ddi ching (Hinh 3.25)

%
90.0 85.0
80.0
80.0 775 750 75.0
. 70.0
70.0 e
60.0 60.0
60.0 525
50.0 425
40.0
325 350
30.0 225
20.0
10.0
0.0

1 NSXL 2 NSXL 3 NSXL 5 NSXL 7 NSXL
W én men ty dong BioFlo120  mLén men théng thuong W Vi-Bt® 32000 WP

Hinh 3.25 Hiéu qua (%) cia ché pham VBt giy chét sdu khoang trong diéu
kién nha luoi.

D6i voi sdu xanh da lang, ngay thir 1 sau phun, vi khuan B. thuringiensis var.
kurstaki da bat dau c6 biéu hién giy bénh trén siu, sau d6 sau chét ty 1¢ thuan theo
thoi gian thir nghiém. Két qua hinh 3.26 cho thiy, ¢ nghiém thirc, VBt 1én men tu
dong BioFlo 120 hiéu luc diét sdu cao nhat 12 75,0% sas 5 ngay sau phun, khong c6
su khéc biét so v6i nghiém thire 3. O giai doan 7 ngay sau phun, gitta nghiém thirc 1
va 3 khong nhan théy su khdc biét nhung lai c¢6 su khéc bi¢t vdi nghiém thiic 2 va
d6i chirg. Hiéu qua cia ché pham VBt dat 80,0% cao hon so véi ché pham VBt 1én
men thong thuong (70,0%).

Tur két qua st dung céc ché pham VBt gdy chét dbi voi sau to (Plutella
xylostella), sau khoang (Spodoptera litura) va sau xanh da lang (Spodoptera exigua)

trong diéu kién nha luéi, cho thiy hiéu qua gy chét su xanh da ldng cta cdc ché
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pham VBt khé twong dong véi hiéu qua gay bénh sau khoang va yéu hon hiéu qua

gy bénh sau to (Hinh 3.24 — 3.26).
%

90

80

80.0
75.0 75.0
70.0 70.0 70.0
70 62.5 62.5
60.0
60 57.5
52.5

50 45.0
40 35
30 27.527.5
20
10

0

1 NSXL 2 NSXL 3 NSXL 5 NSXL 7 NSXL

W L&n men ty ddng BioFlo120 ® Lén men théng thuwdng m Vi-Bt® 32000 WP

Hinh 3.26 Hiéu qua (%) ctia ché pham VBt giy chét siu xanh da ldng trong
diéu kién nha lui.

Hiéu qua phong tri ciia cdc ché pham VBt bat dau c6 hiéu luc tir 3 ngay sau
phun va ting cao nhat vao lic 7 ngay sau phun (hiéu lyc dao dong khoang 70,0 —
87,5%). Két qua nghién ctru cua nhiéu tic gia ciing cho thdy vi khuin B.
thuringiensis var. kurstaki 1am cho sdu bo canh vay thudng chét trong vong 12 gio
dén 120 gio thy thudc vao luong B. thuringiensis var. kurstaki siu an vao (Chilcott
va ctv, 1993; Liliana, 2013; Leopoldo Palma, 2014). Do do, trong khoang thoi gian
tir 12 gid dén 72 gio 1a khoang thoi gian vi khuan B. thuringiensis var. kurstaki c6 sy
tich liiy dan mat s6 va tir 120 gid sau khi xir 1y thi bat dau phat huy hiéu qua giy
chét sau.

Céc mau sdu chét & cdc nghi¢m thirc duoc tién hanh md léy hé tiéu hoa dem
nudi ciy lai trong moi truong T3, da xac dinh duoc vi khuan B. thuringiensis var.
kurstaki ton tai trong rudt sau chét. Tir két qua trén, c6 thé khang dinh nguyén nhan
sdu chét 1a do an phan 14 c6 vi khuan B. thuringiensis var. kurstaki, dudi tac dong

cua B. thuringiensis var. kurstaki 1am cho sau biéng an va chét. Trong suot qud trinh



100

theo doi, s6 lwong sdu con séng & cdc nghiém thirc ¢6 xtr Iy ché pham, biéu hién
triéu chimg biéng in rd rét va kha nang gy hai giam di dang ké. Do d6, xét vé mit
hi¢u lyc tuy khong dat tuyét dbi 100%, nhung xét vé mat hiéu qua thi van duoc dam bao.
Tir két qua danh gid ché pham VBt giy chét ddi v6i sdu hai trong diéu kién
nha ludi, dat dugc hiéu qua twong d6i cao (70 — 87,5%), luan 4n tiép tuc tién hanh thir
nghiém ngoai déng ddi véi sdu to gy hai cho cdy tréng tai Thanh phd H6 Chi Minh.
3.10 Hiéu qua ciia ché pham VBt doi véi sau to ngoai dong rudng
Thi nghiém vé hidu qua cia ché pham VBt ddi véi siu to (Plutella
xylostella) ngoai déng rudng dugc thuc hién tai Trung tim Gidng cay trong, vt
nudi va thily san, xa Pham Vian Hai, huyén Binh Chanh, Thanh phé Ho Chi Minh.
Déi tugng: Trén cdy cai xanh & giai doan 20 ngdy sau trong. Thoi gian thyc hién tir
thang 11 — 12/2020, & nhiét do trung binh 1a 27,5°C, trong d6 nhiét do cao nhat 1a 32°C
vao thang 11 va thap nhat 1a 21°C vao thang 12, am d9 cao nhét 14 77%, luong mua cao

nhét 13 50 mm.

Bang 3.27 Mat s6 sau to (Plutella xylostella) & cac nghiém thirc thi nghiém

Nghiém Lidu hrong Mat so sau to (con/cay)

thire (mL, g/ha)  1p INSP 3NSP 5NSP 7 NSP

NT 1 1.000 143 60a  40a  33a  33a

NT 2 1.000 13,5 75a  60b  50b  50b

NT 3 1.000 14,8 70a  53ab  48b  43ab

NT 4 1.000 125  138b  150c  163c¢  140c¢
Mirc y nghia ns k% k% stk o
CV (%) 2,1 5.6 8.9 7.9

Trdc nghiém phdn hang theo phép thir DUNCAN & mikc 5 %; **: khdc biét ¢ mikc rdt
co y nghia; NSP: Ngay sau phun; NT 1 (Lén men tw dong BioFlo 120), NT 2 (Lén men
thong thuwong), NT3 (Vi-Bt® 32000 WP) NT 4 (Phun nuéc cat).
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Tir két qua thé hién o bang 3.27, ghi nhan mat s trung binh sau to tai cdc
nghiém thtc tir 12 d&én 15 con/ciy va siu dang séng & giai doan tudi 2 vao thoi
diém trude khi phun thudc. Tai thoi diém 3 va 7 ngay sau phun, mat s6 sau ¢ ddi
chtng giam xudng 3 — 5 con/cdy, con mat sé siu & nghiém thirc ché pham VBt va
Vi-Bt® 32000WP lai tiép tuc giam nhanh, khac biét niy & murc rat cé y nghia so véi
dbi chuing. Mit khdc, giita cac nghiém thirc phun ché pham VBt khong c6 su khéac
biét, trong d6 mat sb sau to théip nhit 13 VBt 1én men tu dong BioFlo 120 (3,3
con/ciy), ché pham Vi-Bt® 32000WP (4,3 con/ciy) va cao nhét 12 VBt 1én men
thong thuong (5,0 con/cay).

Khi so snh giita cic nghiém thirc phun ché pham (VBt va Vi-Bt® 32000WP)
v6i nghiém thirc d6i chimg khéng phun thude (NT4) ta nhan thiy su khéc biét ro rét
vé mat sO siu hai. C4c nghiém thirc phun ché phém VBt ¢6 mat s6 siu hai thép hon
s0 v6i nghiém thirc d6i ching khong phun thude. Didu d6 c6 thé két luan duoc rang,
ché pham VBt c6 hiéu luc trong viéc phong trir siu to gy hai trén cdy cai xanh. Két

qué hiéu luc ctia cdc ché pham dugc thé hién hinh 3.27
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Hinh 3.27 Hiéu qua (%) ctia ché pham VBt dbi v&i sau to (Plutella xylostella)

gay hai trén cay cai be xanh.
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Bang 3.28 Anh huéng cta ché phim VBt dbi véi ciy cai be xanh (cAp)

Nghiém Liéu lwong Cap
thire (ml, g/ha) 1 NSP 3NSP 5NSP 7 NSP
NT 1 1.000 1 1 1 1
NT 2 1.000 1 1 1 1
NT 3 1.000 1 1 1 1
NT 4 1.000 1 1 1 1

NSP: Ngay sau phun; NT 1 (Lén men tu dong BioFlo 120), NT 2 (Lén men thong
thirong), NT3 (Vi-Bt® 32000 WP) NT 4 (Phun nuéc cat).

Do day 13 san pham sinh hoc, hiéu lyc ctia thudc can c6 thoi gian dé phat huy
tic dung, cic vi khuan B. thuringiensis var. kurstaki can phai dugc sau hai an vao
thong qua duong tiéu héa, va trong co thé siu hai vi khuan B. thuringiensis var.
kurstaki m&i phat huy tic dung. Véan dé thoi gian 1a lwu y chung khi st dung ché
phém sinh hoc so véi thude héa hoc. Mit khdc, do mdi ché phém sinh hoc c6 thoi
gian ton tai ngoai méi trudng khac nhau, cho nén hiéu lyc ctia ché pham sinh hoc s&
giam néu nhu & ngoai mdi trudng qué 14au, hiéu lyc thude s& giam mot cach dang ké.
Tir két qua ghi nhan hiéu lyc cua cdc ché pham, cho thiy ché pham VBt 1én men tu
dong BioFlo 120 c6 hiéu qua giy chét sau to cao hon so v6i ché pham VBt 1én men
thong thuong va Vi-Bt® 32000WP. Ngoai ra, viéc st dung ché pham VBt khong
anh hudng dén sy phat trién ciia cAy cai va chat lugng san pham khi thu hoach
(Bang 3.28).

Qua thi nghiém, hiéu qua gy chét sdu hai trong nha ludi va ngoai dong, ché
pham VBt dé str dung, nhung thoi gian bao quan khéng dugc lau. Do VBt dang
16ng ¢6 moi trudong thuan loi dé bao tir hoat dong va hinh thanh cdc protein tinh thé
doc, dé tac dong 1én rudt siu, thoi gian tic dong 1én sdu cang lau thi kha ning giy

chét sdu cang giam.
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Thao luin chung

O Viét Nam, trong nhitng nim gin day, viéc nghién ctu vi khuin B.
thuringiensis va tao ché pham sinh hoc cta vi khuan B. thuringiensis rat it. Ngoai
nhitng doi hoi phai dat yéu cau vé mat k¥ thuét, con phai ddy du tir chon ching vi
khuén c6 tinh doc cao dén viéc tao ra ché phém ¢6 hiéu luc diét sau cao va nhanh
chéng. Két qua nghién ctru cta ludn an di gép phan trong viée tng dung khoa hoc
vao thyc tién tir viée thu thip cdc ching vi khudn B thuringiensis trén cac ving dat
khéc nhau & céc tinh, thanh cua Viét Nam dé chon ra nhitng chung vi khuan c6 doc
tinh cao. Tu do tiép tuc tién hanh cac bude phan lap cho dén thir nghiém hiéu lyc
diét sdu hai nham tao ra san phém sinh hoc.

Viéc phan 1ap B. thuringiensis c¢6 thé st dung nhiéu phuong phap nhu: Sir
dung s6c nhiét, khang sinh va chon lgoc sodium acetate két hop véi xu 1y nhiét.
Trong d6, chon loc sodium acetate két hop xur 1y nhiét dugc wu tién st dung. Do
sodium acetate 0,25M s& (¢ ché su nay mam cta B. thuringiensis va mot s6 loai
trong moi truong tang sinh. Xt 1y nhiét s& loai bé nhing vi khuan khong c6 kha
nang chiu nhiét, céc té bao khong sinh bao tu. Bén canh do, vi¢c st dung moi
truong nudi cdy ciing khong kém phan quan trong. Moi truong T3 13 moi truong
giau dinh dudng, c6 chat MnClz (c6 tic dung 1am 6n dinh céu tric cta protein tinh
thé va kich thich tao bao tir, dic biét 12 vi khuan B. thuringiensis.).

Két qua nghién ctru di xac dinh 261 chung vi khuan véi nhiéu hinh dang tinh
thé protein doc rat da dang (hinh thoi, hinh cau, hinh ovan, hinh qua trdm), trong do,
tinh thé hinh thoi chiém ty 18 cao nhat (48,3 %). Sy da dang vé hinh dang tinh thé 1a
co sO tao nén kha nang di¢t con trung & nhiéu bo khac nhau (bd cénh vay, b canh
cung, va bd hai canh).

Viéc dinh danh bé'mg k¥ thuat sinh hoc phan tor (PCR) da xéac dinh chinh xdc
dugc chung vi khuan B. thuringiensis var. kurstaki mang cdc gen cry voi sy xuét
hién ctia gen cryl 1a nhiéu nhat (63,3%), nhém cry2 (28,7%), cry4 (6,9%) va it nhat
1a cry9 (0,1%). Tir két qua kiém tra mic d6 twong dong cia san phadm PCR bang
cong cu BLAST- NCBI cho thdy sy twong dong cao gitta trinh tu san pham PCR
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v6i céc trinh tw gen cryl, cry2, cry4 va cry9 cia vi khuan trén GenBank. Két qua
cho thdy, cdc mau giai trinh ty déu 14 vi khuan B. thuringiensis var. kurstaki va muc
d6 tuong dong (Max ident) ciia cic mau 1a 95 — 100%, diéu niy c6 thé thiy su
tuong dong gitta cdc trinh ti 12 rat c¢6 ¥ nghia. Theo hé thong phan loai gen cry thi
sw xuat hién gen cryl chu yéu tap trung vao vi khudn B. thuringiensis mang tinh thé
hinh thoi. Theo nghién ctru cua Salama (2015) gen cryl 1a nhom gen 16n nhit
(83,33%) trong sd cdc gen cry da dugc kiém tra, tiép theo 1a cdc phan ho gen cryl
(crylB va crylC) voi ty 1€ tuong ung 1a 38,9% va 77,8%.

Ngoai ra, khi phdi hop nhitng ching vi khuan B. thuringiensis var. kurstaki c6
mang gen cry khac nhau dé tao ché pham sinh hoc s& lam tang kha nang diét sau so
v6i str dung mot ching don 16. Két qua nghién ciru ciia Shah va ctv (2017), khi phéi
hop gen crylAc - cry9Aa duoc st dung dé kiém sodt sau xanh (Helicoverpa armigera)
doc tinh ctia doc to tai to hop crylAc va cry9Aa cao gap 5 1an so véi crylAc.

Két qua nghién ctru cia luan 4n, cho thdy mic dd quan hé mat thiét vé kha
nang sinh tinh thé doc hinh thoi va sy hién dién cua gen doc tb vip3a. Kha nang ton
tai gen vip3a trong vi khuan B. thuringiensis 1a khoang 65%. So véi cdc gen gy
doc khac nhu cry hay cyt, vip3a c6 phd diét sdu va con tring rong hon. Bén canh
do6, vip3a con c6 kha nang kiém soat mot sd ddi tuong sau bénh va con trung it nhay
cam voi cdc gen cry nhu cryl hodc cry2. Vi vy, két qua nghién ctru di c6 ¥ nghia
trong viéc mg dung ché pham sinh hoc phong trir sinh vat hai ciy trong.

Mt khdc, vi khuén rat dé bi anh huéng boi birc xa UV do kich thude nho, thoi
gian phét trién ngan va khong c6 sic to chdng tia UV hiéu qua. Vi khuan B.
thuringiensis dé bi anh hudng boi blic xa médt troi va vai tia cyc tim & budc séng
254 nm (UV-C), kha nang sinh bao tur va tinh thé doc cua chung vi khuén trong ché
pham Bt giam nhanh & diéu kién dong ruong. Trong nghién ciru nay, tia UV anh
hudng 6 rét dén stic séng ciia vi khuan, kha nang hinh thanh bao tir va tinh thé cic
chung vi khuan déu bi anh huong nghiém trong. Khi chiéu tia UV & budc séng 254
nm, s6 khuén lac hinh thanh va mat do bao tir vi khuén it hon so véi chiéu tia UV &

budc séng 365 nm. Tir két qua phong trir sdu to trong phong thi nghiém va ngoai
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dé)ng rudng tai Lam Déng, ta théy dugc 03 chung vi khuén déu c6 hiéu luc diét sdu
to, tuy kha ning gdy doc khac nhau giira cic ching vi khuan nhung déu c6 hiéu luc
trong duong véi ché pham thuong mai ddi ching. Két qua nay con cho thiy tiém
nang cua cic chung Bt dot bién trong phong trir sdu hai trén rau an 14. Vi vay, céc
nghién ctru danh gia hiéu luyc phong trir su hai va tao ché pham sinh hoc tir céc
chung vi khuén nay can tiép tuc duoc thuc hién.

Vi khuan B. thuringiensis it bi anh huéng khi pH trong méi truong tir 5,5 dén
8,5 va diéu kién trung tinh hodc kiém nhe thich hop cho tao bao tir. Do d6, pH 7 1a
diéu kién t6i wu dé nhan sinh khéi dbi v6i cac chung vi khuan B. thuringiensis var.
kurstaki. Vi khuan B. thuringiensis sinh trudng & nhiét do tir 15°C dén 45°C, nhiét
d6 t6i wu 27 — 33°C, nhiét do thap sinh truéng cham, nhiét do cao tir 35°C dén 40°C
sinh truong nhanh nhung chéng 1o hoa. Tir d6, ¢ thé thay, nhiét d6 khic nhau thi
kha niang nhan sinh khéi ctia cc ching vi khuan Bacillus sp. khac nhau (Ngé Dinh
Binh va ctv, 2010; Stanford va ctv, 2015). Két qua thuc nghiém cho thiy nhiét do tir
27 dén 33°C 1a nhiét d6 thich hop nhén sinh khi ba chung vi khuan.

Phuong phéap dap Ung bé mit — cu tric tai tAm d3 xac dinh diéu kién t6i wu
cho su 18n men cua vi khuan 12 cao nhat. Két qua dép ung dugc muc tiéu xac dinh
yéu t6 va ngudng thich hop cho 1én men vi khuin. Cic yéu t6 anh hudng toi qué
trinh sinh trudng va phat trién cua Bt nhu nhiét do, pH, oxy, mdi trudong 1én men
déu anh huong dén qua trinh sinh ddc td (Liu va ctv, 1998; Lachhab va ctv, 2001;
BenFarhat va ctv, 2013). Cho nén, dé tao ché phém Bt dat hi€éu qua cao nhét trong
phong trir sdu hai thi viéc nghién ciru cdc yéu t6 anh huéng dén sy hinh thanh bao
ttr va tinh thé doc can tiép tuc duoc thuc hién.

Qua sy danh gia hiéu lyc diét sau cua vi khuén B. thuringiensis var. kurstaki
& nghién cru ctia ludn 4n c6 thé rit ra mot s6 kho khan khi sir dung ché pham sinh
hoc duoc san xuat tir B. thuringiensis. Thit nhat, do vi khuan B. thuringiensis tic
dong qua dudng rudt sdu lam cho siu khong chét dong thoi va ngay lap tic sau khi
phun, mat do va thoi gian sau chét phu thudc rt 16m vao tudi sau, luong va loai tinh

thé doc sau an. Thr hai, do vi sinh vat séng nén khi gap diéu kién bat loi nhu tia
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UV, nhiét do, mua da lam giam ddc luc cua vi khuén B. thuringiensis, diéu nay co
thé nhin thay khi st dung dé diét sdu ¢ ngoai dong rudng, cho hiéu qua giam hon
nhiéu so véi trong nha ludi. Mot diéu can luu ¥ nita 12 thoi gian bao quan cua ché
pham sinh hoc tlr vi khuan B. thuringiensis, d6 1 khi ching dén tay nguoi tiéu ding
c6 con dam bao doc lyc nhu ban ddu cta nha san xuét hay khong.

Vi thé, néu mudn phat trién thudc bao vé thyc vat sinh hoc can phai giai quyét
cic van d¢ co ban néu trén. Pé ra ké hoach dé huéng dan va tap huin cho ngudi
nong dan biét dugc cdch thtc, hiéu duge tic dung cling nhu loi ich do ché phém

sinh hoc mang lai, dé ho c6 thé an tam sir dung.
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KET LUAN VA PE NGHI

1. Két luan

Thong qua két qua phén tich 616 miu dat & 22 tinh, thanh d3 xac dinh sy phan
bd ctia vi khuan B. thuringiensis c¢6 261 ching sinh tinh thé véi cdc hinh dang tinh
thé protein doc nhu: hinh thoi (48,3%), hinh ovan (19,2%), hinh cau (19,9%) va hinh
qua tram (12,6%). Déng thoi cling da xac dinh sy hi¢n dién gen d0c tinh ctia cic dong
vi khuan B. thuringiensis var. kurstaki nhu: gen cryl nhiéu nhat (63,4%), gen cry2
(28,7%), cry4 (6,9%) va it nhat 1 cry9 (1,0%) va c6 5 dong xuét hién vip3a.

Di xac dinh 20 chung vi khudn B. thuringiensis var. kurstaki ¢ 8 tinh, thanh c6
ddc tinh cao la nguén vat liéu san xuat ché phém sinh hoc an toan, than thién véi moi
truong, phit hop v6i ndng nghiép hitu co. Vi gid tri LCso trén 3 d6i twong sdu thi
nghiém cua céc chung vi khuan B. thuringiensis var. kurstaki trong khoang 2,5 x 10°
—4,5x 107 CFU/mL va LTso tir 4 dén 5 ngay sau xtt Iy & giai doan sau tudi 2. O giai
doan su tudi 4 LCso trong khoang 1,5 x 10° — 2,5 x 108 CFU/mL va LTso tir 4 dén 5
ngay sau xu ly.

Bén canh d6, da xdc dinh dugc ba chuing vi khuadn VBt2110.1AUV,
VBt26310.1AUV va VBt2751AUV c6 kha niang chéng chiu tia UV tét nhat & budc
song 254 nm va 365 nm voi thoi gian ¢ muce 120 phut. Hiéu qua phong trir sau hai
ctia ba chung vi khuan dat tir 52,0% dén 65,0%, c6 tiém ning tmg dung trong phong
tror sinh hoc sau hai 14 trén cay rau.

Diéu kién t6i vu dé ting sinh vi khudn B. thuringiensis var. kurstaki 13 trong
moi trudng dich chiét nAm men va khodng véi diéu kién nhiét d6 28°C, pH 7,5, sau
48 gi nudi cdy. Hiéu qua diét sdu to ngoai déng rudng trén cdy cai tai Thanh phd
Ho6 Chi Minh ciia ché pham VBt dat 79,6% vao thoi diém 7 ngay sau phun. Két qua
lam tién dé cho nghién ctru 1én men vi khuan B. thuringiensis var. kurstaki véi quy

mo 16n dé tng dung san xuat ché pham sinh hoc phuc vu cho phong trir sdu hai.
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2. Pé nghi
C6 thé dp dung diéu kién ting sinh vi khudn B. thuringiensis var. kurstaki & quy
md 16n hon dé g dung san xuét ché pham sinh hoc phuc vu cho phong trir sdu hai.
Tiép tuc danh gia hiéu qua cua ché pham VBt trén cac loai siu bd canh vay va hai
canh giy hai rau & cdc viing rdng rau ctia Thanh phd H6 Chi Minh va céc tinh. Mé rong
d6i twong danh gia hiéu qua ctia ché pham VBt trén cac ddi trong sdu hai va cac loai cy

trong khac.
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LY TRICH DNA

Budc 1: Hat 1000 pl dich vi khuan tir binh ting sinh cho vao tube 1.5 ml, sau
d6 ly tam 8000 vong/phit trong 3 phit. Lip lai thao tac cho dén khi thu dwgc nhiéu
sinh khi;

Budc 2: Thém 300 ul TE buffer (Tris 10 mM, EDTA 1 mM) rdi vortex déu.
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CH3COONa, 600 pl ethanol 70%. U -20°C tir 1 — 2 gioy, dem ly tAm 13,000 vong/
phut trong 5 phiit;

Budc 4: Loai dich ndi, dé kho ty nhién, thém 30 pl TE buffer va bao
quan ¢ nhiét do -20°C.

THIET BI VA DUNG CU THU'C HIEN THI NGHIEM

Thiét bi bao g6m may lac, ti 4m, ta lanh, bé 6n nhiét, nodi hép khtr trung, ta
cdy vi sinh, 16 vi song, kinh hién vi, can dién ti, bép dién tir, may PCR, may dién
di, mdy vortex, may chup gel, may li tim, may do pH, tu say.

Dung cu thi nghiém bao gdm dia petri, 6ng nghiém, dng dong, pipet thuy tinh,
que cAy trai, que cAy ria, bong gon, dén con, lame, lamel, Micropipiet, dng

Efpendoft, dau tuyp, cdc thity tinh, binh thiy tinh, dng Falcon, gidy loc.



THUOC TRU SAU Vi-Bt® 32000WP

Thubc trir sdu Vi-Bt®32000WP duoc san xudt va phan phdi boi Cong ty cb
phan thudc sét tring Viét Nam (VIPESCO). La thude trir sau sinh hoc, ¢ tinh chon
loc cao, di¢t toan bd sdu an 14, thich hop cho chuong trinh san xuét rau sach va
chuong trinh phong trir tong hop.

Tén thwong mai: Vi-Bt®32000WP

Thanh phan: Bacillus thuringiensis var. kurstaki 32000 Ul/mg.
Tac dong cua thude: Tac dong vi doc

Nhém doc: Nhoém 3

Murc do doc: Khong ddc vai ca, it doc vai ong

Liéu luong sir dung: 0,5 — 1 kg/ha pha vé6i 400 lit nudc

Céch dung: Phun k¥, u6t déu cay trong

Thoi gian cach ly: 5 ngay

Kha nang hén hgp:  Khéng hdn hop véi thude co tinh kiém

Co ché tac dong: Sau khi hoa tan trong dich rudt giira, tinh thé protein do
Bacillus thuringiensis tao ra s& chuyén hoa thanh chat doc pha huty té bao; con tring

ngurng an, bi doi, b1 bénh va chét sau vai ngay.

R
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Hinh 1. Su phan bd cua gen cryl, cry2, cry4, cry9 va vip3a cua vi khuan Bacillus

thuringiensis var. kurstaki & mot s6 tinh, thanh Viét Nam.



Bang 1. Dic diém khuan lac, tinh thé va gen doc cua cac chung vi khuan Bacillus

thuringiensis
S6 Chiin h . .
ne Tinh Pic diém khuin lac Tinh thé G0
TT vi khuan : : vip3a
1 VB246.1  HaNoi Eﬁ;ﬁg’v ?;Ehgggzo lr’lz mat Ovan, cdu  cryl, cry4
2 VBR413.1  HaNoi Trang, vién phan thuy, bam — Cau, qud ;"
chat vao mdi truong tram
Tron, mau tréng stra, bé mit
~ , A v oA A o . cryl, cry2,
3 VBt2119.1 Vinh Phuc  san sui, vién nguyén, hoi m¢  Thoi, ovan vin3a
va moc lan ra moi trudng P
T‘r()n, mz‘lu‘ tréng stra, bé mit ervl e
4  VBt21110.1  Vinh Phic  san sui, vién nguyén, hoi m¢  Thoi, ovan zr'y_?,a rye
va moc lan ra moi truong vip
Tron, mau tréng stra, bé mit
5 VBt25211.1 Binh Thuan san sui, vién nguyén, hoimo  Cau cryl, cry2
va moc lan ra moi truong
Tréng sira, hinh tron, nhé 1én, .
6 VB2813  TP.HCM g sta, A Thoi eryl
nhay, vién nhan
7  VB©2832  TPHCM  Lrang viénphanthuy, bam . o cryl
chdt vao moi truong
8  VB12847 TPHCM ~ Lrang dangbatdinh, vien o cryl, ery2
nhan,trong 10m
9  VBI2639.5 LamDéng Lrangsta, tron, kho, vien Chu cryl, cry9
rang cua,
A A Trang sita, vién nhan, bé mat .
10 VBt26317.2 Lam DPong Khé. nhé 1en Quatram  cryl, cry2
11 VB26310. LamPdng .rangkem,tron, kho,b& mat . . cryd
nho 1én
\ Tron, tring sita, vién nhan, .
12 VBQ27362  TiénGiang _, 1 e stV Thoi cryl, ery2,
bé mat udt, nho 1én vip3a
A e Dang bét dinh, tréng, vién .
13 VBt27310 Tién Giang phan thily, b 3 mat kho Thoi cry2
X Tring sira, dang bat dinh,
14 VBQ735.1  TiénGiang . 8°Ua Gangvalcl Thoi cryl, ery2,
vién nhan, bé mat phang vip3a
Tron, mau tréng stra, bé mat
15 VBt2751 Bén Tre phang, kho, c¢6 vién nhan rang Thoi cryl, cry2

cua, cham nho ¢ tam
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17

18

19

20

VBt2752.2

VBt27510

VBt2762.1

VBt2767.6

VBt27611

Bén Tre

Bén Tre
Tay Ninh

Tay Ninh

Tay Ninh

Tron, tréng stta, bé mit kho
nhay,c6 chim nho tring &
tam

Tra‘ing, bat dinh, vién phan
thuy, bé mat phang, kho
Tra‘ing, nho, nham

Trang, tho, bé mat hinh ring
cua

Trang, hinh tron, vién mo lan
ra xung quanh

Thoi, cau

Thoi, ovan
Thoi

Thoi

Thoi

cryl, cry2,
cry4

cryl, vip3a
cryl, cry2

cryl, cry2

cryl, cry2

Hinh 2. Thu thip miu dit & cac khu vuc dat nong nghiép, phi nong nghiép, dat

rung, ven song tai cac tinh, thanh Viét Nam.



Hinh 3. Thu thép mau dat & cac khu vuc dét canh tac, dét khong canh tac tai mot $6

tinh, thanh Viét Nam.



Hinh 4. Nhéin nubi siu to, sdu khoang, siu xanh da lang va trong cai phuc vu thi
nghiém sinh hoc tai nha ludi Vién Nghién ctru Cong nghé sinh hoc va Moéi trudng,

Trung tim Gidng cdy trong, vat nudi va thuy san TP.HCM

Hinh 5. M4y lic 1én men thong thuong va mdy 1én men ty dong tai Vién Nghién

ctru cong nghé sinh hoc va moéi truong
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Thong s6 k¥ thuat ctia dén chiéu UV Chiéu cao ciia dén chiéu UV

beén UV ¢ budc song 254 nm Ben UV ¢ budce séng 365 nm
Hinh 6. Dén chiéu tia UV & budc séng 254 va 365 nm

Hinh 7. B trf thi nghiém chiéu tia UV & cac bude séng 254 nm va 365 nm
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Hinh 8. B tri thi nghiém danh gia hiéu qua cdc dong vi khuan Bacillus

thuringiensis var. kurstaki trong diéu kién phong thi nghiém

Hinh 9. Su khic biét giita cdc nghiém thic phun ché phim vi khuin Bacillus

thuringiensis var. kurstaki so véi doi chung (1) trén sau to.
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i

Hinh 10. Thi nghiém két hop hai dong vi khuan Bacillus thuringiensis var.

kurstaki & cac nong dg khac nhau.

DANH GIA HIEU LUC PHONG

TRU SAU T Plutelta xytostella) =
BANG VI KHUAN Bacillus
rhuringiensis TRONG DIEU KIEN
NI o

Hinh 11. Thi nghiém danh gi hiéu qua cta cic dong vi khuan trong diéu kién nha

ludi Vién Nghién ctru Cong nghé sinh hoc va Moi truong
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5 e mod . Ay,

p—

Hinh 12. Thi nghiém danh gi4 hiéu qua ctia ché pham VBt trong nha ludi va ngoai

ddng tai Trung tAm Gidng cay trong, vat nudi va thily san



GIAI TRINH TU CAC GEN cryl, cry2, cryd va cry9

14

PHU LUC 2.

Ky hiéu s6 GeneBank 18 trinh tw gen Cry! cta chung Bacillus thuringiensis trén

ngan hang gen NCBI (két qua 1ay tir bai bdo khoa hoc chon cip mdi)

Gene nomenctre GenBank Nuckotide positons Mismatch of Product
CUHCN—OW 2ccession 1, ybridized to primers’ primers size (bp)
ayldas oyldfa) DI7518 2858-26880, 3112-313 0d), 0(r) m
aylAb) aylA(b) X5403 2775-2197, 3029-3051 1(d),0(r) m
oylAcs yldfe) M348 2781-2803, 3035-3057 0d), 0fr) m
aylAd aylA(d) M7350 2778-2800, 3032-3054 1(d), 10(r) m
mylde ylAfe) M65252 2861-2883, 3115-3137 11(d), 0(r) m
aylBa (11} X06711 2019-2041, 3170-3192 0(d), 0(r) m
nyIBb oyl ETS 132020 3000-3022, 7 ), 0fr) L)
aylDa alD X54160 2096-3018, 3250-3272 1(d), 16(r) m
aylDh priB 2511 2073-2005, 3221-349 0(d), 0(r) m
aylEa3 mlE M2 2760-2782, 3014-3036 1(d), 0(r) m
kb nlE(b) M7353 2754-2776, 3008-3030 1,21(d): 0(r) m
a2 alf MI3S4 2760-2782, 3014-3036 04d), 0 m
b prth 512 1(d), 0r) m
mlG it 2510 1(d), 0(r) m
aylH c 0503 0(d), 0(r) m
aylHb U3S780 0fd), 7(r) m
ayll ml EH 132009 3 1(d); 7,10, 13(r) m
Ik 28801 3318-3340, 3369-3591 14,7, 12(d); 0(r) m

it Aligments
Desciptien
] Ba AR12CytAggene gt cis
£aoll ¢ gt cy14) g2 partalcfs

2 Oviéihe o gene partl cis

U Baolhs hunngenss serovat

2 0NA cxmgiet gencre Syain Pasteut nsthas Stndardstan

00sS seront urstadstai )

0 Bacils turingenss stain LT5-200 Cn1Aa gsne artal ofs

Bagl seroiar galenge stan 26 comgleh seauence

B galenag star 7. comple sequence

faal it VL5

YB-1520plasmid pBMBSS.

B s HD

B ik sy H- plasmid pEMBSS complete oaguence

s )

°
o Qo E e Acoin
0343 0% Bel09 100% GON1
141 B 8 100% Janses
WO B e 0% o)
W W W e 0% 0
W W W
W W W
ECRE
W e W
W W W
W W W
W W W e 0% DY
WM W el 0% o
W W W el 00N I
W W W el 0% o
W W W e 0% )
W N W e 0% U
W W W e 0% CPNMTEL
WM W el 100% et
M0 W el 100% PG

Hinh 14. Tim kiém céc trinh t gen trong ddng v4i san pham cua chung Bt ddi chimg

duong theo primer

Description

8 5001 Cyt4ke orutin gene parta s

i Oy 10 (cy180) e partal el

8 L3t

1 amgise sequence
‘aciys turingenss stain 28 ov1ACorolsin gene complets ol
s hyinganss Lceoin MPOS8SF, gens complee ofs

guiahi s HD 1 plasmid e

O Basitus hyringinss srai LTS:209 Oy 142 qene panial o

20 clacid oENE126

0 Bacius 2 MEQST.
45t VBT

sstal s YB-1520 plasm pEWBSS

s st YBT-1520 pigsmid OEMBES

sl i HO:A Do oBMBSS.

183l oane comoite s

5t YBT-1520 lasmd pBMBR complee sequens

Hinh 15. Két qua BLAST trinh tu primer ctia gene Cry/ trén NCBI

Max Toal oy E

Ident  Accession

Scofe scote cover vale

%1
%1
%1
%1
%1
%1
%1
$1
#1
%1
&1
%1
%1
%1
&1
%1
%1
%1
#1
$1
%1
$1

100% 0005 100% H
100% 0005 100% Kzstsras
100% 0005 10% K
100% 0005 100% Ceouas 1
100% 0005 100% Jo81azsn
0% 0005 100% KT3szaRs 1
100% 0005 100% KT8
100% 0005 100% (P01
100% 0005 100% R
100% 0005 100% CPOt3s01
100% 0005 0% (2

100% 0005 100% s
100% 0005 100% (P
100% 0005 100% CPOI0IR1 1
100% 0005 100% (P
100% 0005 100% CPOQTE14Y
100% 0005 100% (2
100% 0005 100% CPODA3TS Y
100% 0.005 100% K
100 0.005 100% CPO04B581
100%. 0.005 100% CPO04B511
100% 0.005 100% KFu306821

Descipton

Bagilus  ipan orv1Bg) gene, complete 0%
oyt oo o6 pafal o

‘Bacilys Pusigiensi sain LBR2 O

silys iucingiens sain PSS

180 (0v1Bb) qene partal ot

cilus huriensis sain HO12 plasmid pHOI20MA5. comlete sequtnce

cilys oy viensis pesbil projen W25 mosle

14¢)gene congie ofs

YWC2.8 plagmd

(14 qene, comple i

Sacilus Pusngionsis i CPAUOA Cry Az qeoe, ikl oy
Basilus ugiegiensis sfain YC 10 olasmid 0YCH, compie sequence

Baclushy

¢, comgite gznome STai Pistes

serpa s shain )1

sk complete equence

Bacilus huraienss arven

Bacius 7 compise sequenss

Baci sorogar s e BTS2

Max Totd Query E
sowe sove covel vae

%1
%1
%1
1
%1
%1
%1
%1
%1
%1
%1
%1
%1
%1
%1
%1
%1
%1
%1
%1
%1
%1

ldent Accession

10% 0005 100% Koseri
0% 0005 100% HO0T02
0% 0005 0% KA1
0% 0005 100% G

100% 0005 100%
100% 0005 100% 08192501
100% 0005 100% KT3S23251
100% 0005 100% KT1836%21
100% 0005 100%
100% 0005 100% X
100% 0005 100% X
100% 0005 100% CPOII3EN1
100% 0005 100% APQ148661
100% 0005 100% g
100% 0005 100%
100% 0005 100%

100% 0005 100% X

100% 0005 100% CPOIOSQY
100% 0005 100% g
100% 0005 100% CPOT5I51

1




Hinh 16. Két qua kiém tra mirc d6 dic hiéu cua céc cip primer dung dé phat hién gen

15

cry2 va kha nang bat cap dic hiéu cia primer cry2-f sir dung cong cy BLAST

Két qua giai trinh tw cac miu san pham PCR

1. MAu vi khuin VBt2754.1

TTGGCTCTACATTCGAGAGCTTATCTGCCTGAGCTGTCTGTGATTCCGGGTG
TCAATGCGGCTATTTTTGAAGAATTAGAAGGGCGTATTTTCACTGCATTCTC
CCTATATGATGCGAGAAATGTCATTAAAAATGGTGATTTTAATAATGGCTT

ATCCTGCTGGAACGTGAAAGGGCATGTAGATGTAGAAGAACAAAACAACC

AACGTTCGGTCCTTGTTGTTCCGGAATGGGAAGCAGAAGTGTCACAAA

S Descriptions

Select: All None Selected:0

%1 Alignments

Description
Bacilus. serovar kurstaki strain AR-12 Cry1Ac gene, partial cds
Bacillus strain PS2-D12 Gry1A-like protein gene, partial cds
] Bacilus strain 28 cry1Ac protein gens, complste cds
Bacillus strain LBIT1200 Cry1Ac (crv1Ac) gene, compiste eds
Bacillus. strain YWC2-8 plasmid pYWC2-8-1, complete sequence
Bacilus strain CPBO0S Cry1Ac gene, partial cds
Bacilus strain YC-10 plasmid pYC1, complete sequence
Bacillus serovar tolworthi plasmid pKK2 DNA. compiete genome. strain: Pasteur Institute Standard strain
Bacillus. serovar kurstaki strain HD 1 plasmid unnamed2, complete sequence
Bacilus strain LTS-208 CrylAa gene, pariial cds
Bacillus serovar galleriae strain HD-29 plasmid pBMB126, complete sequence
Bacillus serovar galleriae strain HD-29 plasmid pBMB267, complete sequence
Bacillus. serovar kurstaki str. YBT-1520 piasmid pBMB293, complete sequence
Bacillus. serovar kurstaki str. YBT-1520 plasmid 6BMBOS, complete sequence
Bacillus serovar kurstaki str. YBT-1520 plasmid pBMB8S, complete sequence
Bacillus serovar kurstaki str. HD-1 plasmid pBMB299, complete sequence
] Bacilus serovar kurstaki str. HD-1 plasmid pBMBS5, complete sequence
Bacillus. serovar kurstaki str. YBT-1520 plasmid pBMB4, complete sequence

Bacillus

serovar kurstaki str YBT-1520 plasmid oBMB203, complets sequence

Total
score

446
444
444
444
444
444
888
444
888
444

444
444
444
444

444
444
444

Query
cover

96%
96%
96%
96%
96%
96%
96%
96%
96%
96%
96%
96%
96%
96%
96%
96%
96%
96%
96%

E
value

2e-121
Be-121
6e-121
6e-121
8e-121
Be-121
6e-121
6e-121
6e-121
Be-121
6e-121
6e-121
6e-121
6e-121
Be-121
6e-121
6e-121
6e-121
6e-121

Ident

99%
99%
99%
99%
99%
99%
99%
99%
99%
99%
99%
99%
99%
99%
99%
99%
99%
99%
99%

ol
Accession

©Q202004.1
HQ439780.2
308192501
KT183632.1
CP013086.1
KR048190.1
GP011350.1
AP014866.1
CP008999.1
ING51486.1
CP010092.1
GP010091.1
CP007815.1
CP007814.1

CP0O07613.1

CP004876.1
GP004875.1
CP004888.1
CP004881.1
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2.MAiu vi khuinVBt2735.2

GAGCTTATCTGCCTGAGCTGTCTGTGATTCCGGGTGTCAATGCGGCTATTTT
TGAAGAATTAGAAGGGCGTATTTTCACTGCATTCTCCCTATATGATGCGAG
AAATGTCATTAAAAATGGTGATTTTAATAATGGCTTATCCTGCTGGAACGT
GAAAGGGCATGTAGATGTAGAAGAACAAAACAACCACCGTTCGGTCCTTG
TTGTTCCGGATTGGGAA

(S Descriptions

Select: All None Selected:0
i Alignments o
Max Total Query E |
score score | cover value

403 403 95% 0Oe-109 09% CPO21065
403 403 95% 9e-108 99%

403 403 95% 09e-108 99%

403 403 95% 9e-108 99%

403 403 95% Oe-108 99%
403 403 95% 9e-109 99% Hi
403 403 95% 9e-108 99%

403 403 95% 9e-108 99%

403 403 95% 9e-108 99%

403 403 95% Oe-108 99%
403 403 95% Oe-109 09%
403 403 95% 9e-108 89%
403 403 95% Oe-109 09%

403 403 95% 9e-108 99%

403 403 95% 09e-108 99%
403 403 95% 9e-109 99%
403 403 95% Oe-108 99%
403 403 95% Oe-109 09% CQ385073.1
403 403 95% 9e-108 99% DQIA1675.1

403 403 95% 9e-108 99% EU220269.1

3.MAu vi khuinVBt26317.2

GTTTCCACACTTCGTACGGTACTCGAGATTATCACTGTGAAAATTATCCAA
GAGATTATTCTAACTATTGAATAAATACGTATCAAATTGCGTTAAAAGGTT
AAAACACCCGTTAACACAATATGTTAAAATTAAAAACATATATGTTTTTAA
ATGTATTTGATTATGTATCTATTGGGTCGTTGTTTAAATATCAAAGTCTTCT
AGTATCTTCCGGTGCTAATTTATATGCAAGTGGTAGTGAACCACACCAAAC
CCAATCATTTACTTCACAAAACTGGCCATTTTAATATTCTCTTTTCCAATTT
AATTCAAATTATGTGTTAAATGGATTTAGGGGTGCTAGGCTTTCTATTACCT
TCCCAAATATAGTGGGTTAACCGGGTTCTACTACAACTCACGCATTGCTTG
CTGCAAGGGTTAATTACAGTGAAGGAATTTCTTCGGGTGATATAGGTGCAT
CTCCTTTAAATCAAAATTTTAATTGTAGCACATTTCCCCCCCCATTGTAAAC
CCCATTTGTTAGAAGTTGGCTAAATTCAGGTTCAAATCGGGAGGGCGTTGC
CACCTTTACAAATTGCCAAACAAAATCCTTTAAAACAACTTTAGGTTTAAG
GAGTGGTGCTTTTACAGCCCGCGAAAATTCAAACTATTTCCCAAATTTTTTA
ACCGGAACCGGAA



17

11 Alignments

o

Max | Total Query E

Description Ident| Accession
score score| cover | value
Bacillus thuringiensis strain YC-10 plasmid p¥C1 Crv2Ab icrv2Ab) gene. complefe cds 898 898 97% 00 91% Ky2127481

Bacillus thuringiensis Cry2Ab29 (cry2Ab29) gene. complete cds 898 898 97% 00 91% KFBE08471
GSC4C 898 898 97% 00 91% CPD151771

Bacillus thuringiensis strain YC-10 plasmid p¥C1, complete sequence 898 898 96% 00 91% CPO113501
Bacillus thuringiensis serovar kurstaki strain HD 1 plasmid unnamed?2. complete sequence 898 8% 96% 00 91% CPD02999.1
Bacillus thuringiensis strain LTS-7 Cry2Aab gene, complete cds 898 898 97% 00 91% JNB514041
| Bacillus thuringiensis serovar galleriae strain HD-29 plasmid pBMB267, complete sequence 898 898 97% 00 91% CP0D100911
Bacillus thurinaiensis serovar kurstakl str. YBT-1520 plasmid pBMB293. complete sequence 898 898 97% 00 91% CPO0761541
Bacillus thuringiensis serovar kurstaki str. HD-1 plasmid pBMB289, complete sequence 898 89 97% 00 91% CPD04876.1
Bacillus thuringiensis serovar kurstaki st YBT-1520 plasmid pBMB233, complete sequence 898 898 97% 00 91% CPD048G11

Bacillus thuringiensis strain HTS-5-38 insecficidal crystal protein B2 icrv2Ab) gene. complete cds 898 898 9% 00 91% KJO108211

Bacillus thuringiensis strain PS9-C12 Cry2A-like protein gene. parfial cds 898 898 97% 0.0 91% HQ439789.1
Bacillus thurinaiensis serovar thurinaiensis sfr. IS5056 plasmid piS56-285. complete sequence 898 898 97% 00 91% CPO041361
Bacillus thuringiensis strain SSy111-c clone HA?0 delta-endotoxin (cry?A) gene. complete cds 898 898 9T% 00 91% JN135261.1
Bacillus thuringiensis strain SSy126-c clone HA19 delta-endotoxin (crv2A) gene, parfial cds 898 898 9% 00 91% JN135280.1
Bacillus thuringiensis strain SSy141-c clone HA1T delta-endotoxin (crv2A) gene. complete cds 898 898 97% 00 91% .JN135258.1
Bacillus thuringiensis strain S8v125-c clone HA13 delta-endotoxin (crv2A) gene. complete cds 898 898 9% 00 91% .JIN1352551
Bacillus thuringiensis strain SSy77 clone HAZ1 delta-endotoxin (crv2A) gene. complete cds 898 898 9T% 00 91% JN4269461
Bacillus thuringiensis strain SK-793 plasmid crystal protein (crv2A) gene. complete cds 898 898 9% 00 91% GOBAREI141
Bacillus thuringiensis strain SP41 Cry2Ab protein {cry2Ab) gene. complete cds 898 898 9% 00 91% JIN415TR41
Bacillus thuringiensis serovar chinensis CT-43 plasmid pCT281. complete seguence 898 898 9T% 00 91% CPO01910.1
Bagcillus thuringiensis strain YY1 insecticidal crystal protein gene. complete cds 898 898 97% 00 91% HM037126.1

4.MA4u vi khuian VBt27310.1

GATTCCACAACATTCACGTACGTATCGAGATTCACTTGAAAATTATCCAAG
AGATTATTCTAATTATTGAATAAATACGTATCAAAGTGCGTTTAAAGGTTT
AAACACCCGTTTACACGATATGTTAAAATTTAAAACATATATGTTTTTAAAT
GTATTTGATTATGTATCTATTTGGTCATTGTTAAAATATCAAAGTCTTCTGG
TATCTTCGGGTGCTAATTTATATGCAAGTGGTAGTGAACCACACCAAACCC
AATCATTTACTTCACAAAACTGGCCATTTTTATATTCTCTTTTCCAAGTTAA
TTCAAATTATGTGTTAAATGGATTTAGTGGTGCTAGGCTTTCTATTACCTTC
CCTAATATAGTTGGTTTACCGGGTTCTACTACAACTCATTCATTGATTGCTG
CAAGGGTTAATTACAGTGAAGGAATTTCATCGGGTGATATAGGGGCAACTC
CTTTAAATCAAAATTTTAATTGTAGCACATTTCTCCCCCCATTGTTAACCCC
ATTTGTTAGAAGTTGGCTGGATTCAGGTCCAAATCGGGAGGGCGTTGCCCC
CTTTACAAATTGGCAAACAAAATCCTTTAAAACAACTTTAGGTTTAAGGAG
TGGTGCTTTTACAGCCCGGGGAAATTCAAACTATTTCCCAAATTTTTTATCC
GAAAACGGAAAAA
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it Alignments

o]

Max | Total Query E

Description e Pl De. B Ident Accession

| Bacillus thuringiensis Crv2-1 (cry2-1) gene. complete cds 961 961 97% 0.0 93% KJIGI408T1
Bacillus thuringiensis strain ¥C-10 plasmid p¥C1 Cry2Ab (cry2Ab) gene, complete cds 955 955 96% 0.0 93% KY2127481
Bacillus thuringiensis Cry2Ab29 (cry2Ab29) gene. complete cds 955 955 96% 0.0 93% KFBA0B47.1
Bacillus thuringiensis serovar alesi sirain BGSC 4C1 plasmid pBMB2A7_compleie sequence 955 955 96% 0.0 93% CP0151771

| Bacillus thuringiensis strain YC-10 plasmid pYC1. complete sequence 955 1728 97% 0.0 93% CPO11350.1
Bacillus thuringiensis serovar kurstaki strain HO 1 plasmid unnamed?2, complete sequence 955 1728 97% 00 93% CP009999.1
Bacillus thuringiensis strain LTS-7 Cry2Aab qene, complete cds 955 955 96% 0.0 93% JNG514941
Bacillus thuringiensis serovar galleriae strain HD-28 plasmid pBMB267. complete sequence 955 955 96% 00 93% CP0100911

| Bacillus thuringiensis serovar kurstaki str. YBT-1520 plasmid pBMB293. complete sequence 955 1728 97% 0.0 93% CPOO76151

Bacillus thurinaiensis serovar kurstaki str HD-1 plasmid pBMB289. complete sequence 955 1734 97% 0.0 93% CP004876.1
Bacillus thuringiensis serovar kurstaki str. YBT-1520 plasmid pBMB293, complefe sequence 955 1728 97% 0.0 93% CP004861.1
| Bacillus thuringiensis strain HTS-5-38 insecticidal crystal profein B2 icrv2Ab) gene. complete cds 955 956 96% 0.0 93% KJ0108211

| Bacillus thuringiensis strain PS3-C12 Cry2A-like protein gene. partial ¢ 955 955 96% 0.0 93% HQ4397891

Bacillus thurinaiensis serovar thuringiensis str. IS5056 plasmid plS56-285. complete sequence 955 1728 97% 0.0 93% CP0041361
Bacillus thuringiensis sirain SSy111-c clone HA20 delta-endoioxin (cry2A) gene. complete cds 955 955 96% 0.0 93% JN1352611
Bacillus thurinaiensis strain SSy126-c clone HA19 delta-endotoxin (cry2A) gene. partial cds 955 955 96% 0.0 93% JN1352601
| Bacillus thuringiensis strain $8v141-c clone HA17 delta-endotoxin (cry2A) gene. complete cds 955 955 96% 0.0 93% JN1352581
EBacillus thuringiensis strain S5y125-c clone HA13 delta-endotoxin (cry2A) gene. complete cds 955 955 96% 0.0 93% JN1352551
Bacillus thuringiensis strain SSy77 clone HAZ1 delia-endotoxin icry2A) gene, complete cds 955 955 96% 0.0 93% JN4269451
Bacillus thuringiensis sirain SK-793 plasmid crystal protein (cry2A) gene, complete cds 955 955 96% 0.0 93% GOB8AEI14.1
| Bacillus thuringiensis strain SP41 Cry2Ab protein (crv2Ab) gene. complets cds 955 9556 96% 0.0 93% JN415764.1
Bacillus thuringiensis serovar chinensis CT-43 plasmid pCT231, complete sequence 956 1728 97% 0.0 93% CP0O01910.1
Bacillus thuringiensis strain Y1 insecticidal crvstal protein gene. complets cds 955 9556 96% 0.0 93% HMO371261

,,,,,,,,,,,,,,,,,

5.MA4u vi khuin VBt2752.2

GATTACCCACACACATTCCGTACCGATTACTCGAGATTCACTTGAAAATTA
TCCAAGAGATTATTCTAATTATTGTATAAATACGTATCAAATTGCGTTTAAA
GGTTTAAACACCCGTTTACACGATATGTTAGAATTTAAAACATATATGTTTT
TAAATGTATTTGATTATGTATCTATTTGGTCATTGTTTAAATATCAAAGTCT
TCTAGTATCTTCGGGTGCTAATTTATATGCAAGTGGTAGTGAACCACACCA
AACCCAATCATTTACTTCACAAAACTGGCCATTTTAATATTCTCTTTTCCAA
GTTAATTCAAATTATGTGTTAAATGGATTTAGTGGTGCTAGGCTTTCTATTA
CCTTCCCTAATATAGTTGGTTTACCGGGTTCTACTACAACTCATTCATTGAT
TGCTGCAAGGGTTAATTACAGTGAAGGAATTTCATCTGGTGATATAGGGGC
ACCTCCTTTAAATCAAAATTTTAATTGCAGCACATTTCTCCCCCCATTGTTA
ACCCCATTTGTTAGAAGTTGGCTGGATTCAGGTTCAGATCGGGAGGGCGTT
GCCACCTTTACAAATTGGCAAACAAAATCCTTTAAAACAACTTTAGGTTTA
AGGAGTGGTGCTTTTCCAGCCCGCGGAAATTCAAACTATTTCCCAAATTTTT
TTCCGGAACCCGCAT
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[E)Descriptions

Sequences producing significant alignments:
Select: All None Selected 0
11 Alignments

o

Max Total Query E

Description e P ey Ident| Accession
Bacillus thuringlensis strain YC-10 plasmid pYC1 Crv2Ab (cry2Ab) qene. complete cds 957 957 96% 00 93% Kv2127481
Bacillus thuringiensis Cry2Ab29 (crv2Ab20) gene, complete cds 957 957 96% 0.0 93% KF8G08471
Bacillus thuringiensis serovar alesfi strain BGSC 4C1 plasmid pBMB267, complete sequence 957 957 96% 00 93% CPO151771

957 1723 96% 00 93% CP011350.1
957 1723 96% 0.0 93% (CP0p9999.1

Bacillus thuringlensis strain LTS-7 Cry2Aab gene. complete cds 957 957 96% 00 93% JNE514941

Bacillus thuringlensis serovar galleriae strain HD-28 plasmid pBMB267, complete sequence 957 957 96% 0.0 93% CPO100914
957 1723 97% 00 93% CPOO7615.1
957 1723 97% 00 93% CPO04876.1
957 1723 97% 0.0 93% CPO04361.1

Bagcillus thuringiensis strain HTS-5-38 inseclicidal crystal protein B2 {cry2Ab) gene. complete cds 957 957 96% 0.0 93% KJO108211

Bacillus thuringiensis strain PS3-C12 Cry2A-like protein gene partial cds 957 957 96% 00 93% HQ4397891

957 1723 97% 0.0 93% CPO04136.1

Bacillus thuringiensis strain $Sy111-c clone HA20 delta-endotoxin (cry2A) gene. complete cds 957 957 96% 00 93% JN1352611

Bacillus thuringlensis strain S§5y126-c clone HA19 delta-endotoxin (cry2A) gene. parfial cds 957 957 896% 00 93%

Bacillus thuringiensis strain SSy141-c clone HA17 delta-endotoxin (crv2A) gene. complete cds 957 957 96% 0.0 93% J

Bacillus thuringlensis strain $Sy125-c clone HA13 delta-endotoxin (crv2A) gene, complete eds 957 957 96% 00 93% JN1352551

2A) gene, complete cds 957 957 9% 0.0 93%

] Bacillus thuringiensis strain SSy77 clone HA21 delta-endotoxin

Bacillus thuringiensis strain SK-793 plasmid crystal protein {cry2A) gene. complete cds 957 957 96% 00 93%

6.M4u vi khuin VBt2119.1

GTTTCCCCACACACATTTCCGTACCGGTACTCGAGATTACACTTGAAAATTA
TCCAAGAGATTATTCTAATTATTGAATAAATACGTATCAAATTGCGTTAAA
AGGTTTAAACACCCGTTAACACAATATGTTAAAATTTAAAACATATATGTT
TTTAAATGTATTTGATTATGTATCCATTTGGTCTTTGTTAAAATATCAAAGT
CTTCTGGTATCTTCGGGTGCTAATTTATATGCAAGTGGTAGTGAACCACAG
CAAACCCAATCATTTACTTCACAAAACTGGCCATTTTAATATTCTCTTTTCC
AAGTTAATTCAAATTATGTGTTAAATGGATTTAGGGGTGCTAGGCTTTCTAT
TACCTTCCCTAATATGGTTGGTTTACCGGGTTCTACTACAACTCATTCATTG
ATTGCTGCAAGGGTTAATTACAGTGAAGGAATTTCTTCGGGTGAAATAGGG
GCACCTCCTTTAAATCAAAATTTTAATTGCAGCACATTTCCCCCCCCTTTGT
TAACCCCATTTGTTAGAAGTTGGCTGGATTCAGGTCCAAATCGGGAGGGCG
TTGCCACCTTTACAAATTGCCAAACAAAATCCTTTAAAACAACTTTAGGTTT
AAGGAGGGGGGCTTTTCCACCCCGGGGAAATTCAAACTATTTCCCATATTT
TTATCCGGAACAAAAAAA
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(& Descriptions

P
Select All None Selected0

i Alignments o
Description ;\22; :;L S:»Z\r V:UB ident| Accession
Bacillus Cry2-1 (crv2-1) gene. complete cds 843 843 9% 0.0 90% KJG340871
Bacillus strain YC-10 plasmid pYC1 Cry2Ab (cry2Ab) gene. complete cds 839 839 9% 00 90% K¥2127481
Bacillus Cry2Ab29 (cry2Ab29} gene. complete cds 839 839 95% 00 90% KF8808471
Bacillus serovar alest strain BGSC 4C1 plasmid pBMB267. complete sequence 839 839 9% 00 90% CPO15177.1
Bacillus strain YC-10 plasmid pYC1. complete sequence 839 1538 96% 00 90% CP0113501
Bacillus serovar kurstaki strain HD 1 plasmid unnamed2 complete sequence 839 1538 96% 00 90% CP0099331
Bacillus strain LTS-7 Cry2Aab gene, complets cds 839 839 95% 0.0 90% J 1
Bacillus serovar galleriae strain HD-20 plasmid pBMB267. complete sequence 839 839 9% 0.0
Bacillus serovar kurstaki sir YBT-1520 plasmid pBMB293 complete sequence 839 1538 97% 00 Cl
Bacillus serovar kurstaki str HD-1 plasmid pBMB298, complete sequence 839 1533 97% 0.0 90% CPOO487E1
Bacillus serovar kurstaki st YBT-1520 plasmid pBMB293. complete sequence 839 1538 9% 0.0 90% CPO04861.1
Bacillus strain HTS-5-38 ir i crystal protein B2 (cry2Ab) gene. complete eds 839 839 9% 00 90% KJO108211
Bacillus strain PS9-G12 Cry2A-like protein qene_partial cds 839 839 95% 0.0 90% HQ439789.1
Bacillus serovar str. 185056 plasmid plS56-285. complete sequence 839 1538 9% 0.0 90% CP004136.1
Bacillus strain SSv111-c clone HA20 delfa-endotoxin (cry2A) gene, complete cds 839 839 95% 0o
Bacillus strain SSy126-c clone HA19 delia-endoloxin (cry2A) gene. partial cds 839 839 95% 00
Bacillus sirain SSy141-c clone HA17 deita-endotoxin (cry2A) gene. complete cds 839 839 9% 0.0 90% JN1352581
Bacillus strain 8Sy60-b clone HA14 delta-endotoxin (cry2A) gene. complete cds 839 839 95% 00 90% JM1352561
Bacillus strain SSy125-¢ clone HA13 delta-endaoxin (cry24) gene. complete cds 839 839 95% 0.0 90% JN1352551
Bacillus strain SSY77 clone HA21 delta-endotoxin (cry2A) gene, complete cds 839 839 9% 0.0 90% JN426946.1

7. MAu Vi khuin VBt2639.5

GGCCGCAATAATCCAATAGCAAGTGCTCATCCGCCATGTTACANCACCTAT
CGTCGTAATACCGGAAACAGCAATATAATAAAGTAGCCCAACTCCAATATC
TGCAAATTGAAATTTATCAGTGAACGGGATAACTGCAAGCACCATAAATGC
TGGCGCAAATGCAATGACAGGCGCTAATATAAACAGCGGTTTATCTGCTGC
TTTTGGAATACTATCTTCTTTCAATAATAGTTTTAAAACATCAGCTACCGTT
TGCAGTAAACCGAATCGGCCTCCAACCTGGTTTGGTCCAATCCGCCCTCGC
TAATAGTAACACCGAGATGTGTTGACTGTTTGAGC

/ | \
| ! “W‘ |
B Rl i \'lh AL WP AR Lot LT

Bacillus thuringiensis strain KNU-07, complete genome 499 499  83% 2e-137 98% CP0165881

Bacillus thuringiensis serovar coreanensis sirain ST7, complete genome 499 499 83% 2e-137 98% CP0161941
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PHU LUC 4.
PHAN TICH THONG KE

Bang 25. Bang Anova két qua phan tich théng ké danh gia hiéu qua cua cdc dong vi
khuéan B. thuringiensis var. kurstaki phong trir sau to trong phong thi nghiém

Sum of Squares Df Mean F Sig.
Square

1 ngay sau phun Between Groups 52.238 20 2.612 3.501  .000
Within Groups 47.000 63 746
Total 99.238 83

3 ngay sau phun Between Groups 120.452 20 6.023 5.883  .000
Within Groups 64.500 63 1.024
Total 184.952 83

5 ngay sau phun Between Groups 265.643 20 13.282  21.319  .000
Within Groups 39.250 63 .623
Total 304.893 83

7 ngay sau phun Between Groups 276.238 20 13.812  32.529  .000
Within Groups 26.750 63 425
Total 302.988 83

Bang 26. Bang Anova két qua phan tich théng ké danh gia hiéu qua cua cdc dong vi

khuan B. thuringiensis var. kurstaki phong trir sau khoang trong phong thi nghiém

Sum of Squares Df Mean F Sig.
Square

1 ngay sau phun Between Groups 77.810 20 3.890 6.166  .000
Within Groups 39.750 63 .631
Total 117.560 83

3 ngay sau phun Between Groups 159.452 20 7.973 11.613  .000
Within Groups 43.250 63 .687
Total 202.702 83

5 ngay sau phun Between Groups 197.571 20 9.879 14.818  .000
Within Groups 42.000 63 .667
Total 239.571 83

7 ngay sau phun Between Groups 252.738 20 12.637  23.245  .000
Within Groups 34.250 63 544
Total 286.988 83
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Bang 27. Bang Anova két qua phan tich théng ké danh gia hiéu qua cua cdc dong vi
khuan B. thuringiensis var. kurstaki phong trir sdu xanh da lang trong phong thi

nghiém
Sum of Squares Df Mean F Sig.
Square

1 ngay sau phun Between Groups 48.310 20 2415 5.339  .000
Within Groups 28.500 63 452
Total 76.810 83

3 ngay sau phun Between Groups 100.643 20 5.032 7.124  .000
Within Groups 44.500 63 706
Total 145.143 83

5 ngay sau phun Between Groups 258.667 20 12.933 25.663  .000
Within Groups 31.750 63 504
Total 290.417 83

7 ngay sau phun Between Groups 274.643 20 13.732  28.365  .000
Within Groups 30.500 63 484
Total 305.143 83

Két qua phan tich LCso siu to' tudi 2

Intercepts and slopes unconstrained. Preparation is ( 1) LD20.2

Not estimating natural response

parameter standard error t ratio
LD20.2 -1.200 0.489 -2.453
SLOPE 0.223 0.056 3.998

Variance-Covariance matrix

LD20.2 SLOPE
LD20.2 0.239114 -0.264764E-01
SLOPE -0.264764E-01 0.310638E-02

Chi-squared goodness of fit test

prep dose n r expected residual probab std resid

LD20.2 1591623.037 40. 24. 22.89 1.108 0.572 0.354
159162303.700 40. 28. 29.40 -1.398 0.735 -0.501
KA KA KA KA KA KK 40. 34. 34.34 -0.339 0.858 -0.154
KKK KK kK 40. 38. 37.43 0.575 0.936 0.370

chi-square: 0.537 degrees of freedom: 2 heterogeneity: 0.268

Effective Doses
dose limits 0.90 0.95 0.99
LD50 LD20.2 0.24206E+06 1lower 846.42 112.38 0.18966
upper 0.36372E+07 0.53764E+07 0.10790E+08
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Intercepts and slopes unconstrained. Preparation is ( 2) TN36.4

Not estimating natural response

parameter standard error t ratio
TN36.4 -1.086 0.459 -2.366
SLOPE 0.186 0.051 3.671

Variance-Covariance matrix

TN36.4 SLOPE
TN36.4 0.210823 -0.226254E-01
SLOPE -0.226254E-01 0.257343E-02

Chi-squared goodness of fit test

prep dose n r expected residual probab std resid

TN36.4 1662790.698 40. 22. 21.15 0.853 0.529 0.270
166279069.800 40. 26. 26.86 -0.865 0.672 -0.291
KA KA KA KK KK K 40. 31. 31.72 -0.719 0.793 -0.281
KA KA KA K Kk K 40. 36. 35.31 0.687 0.883 0.338

chi-square: 0.351 degrees of freedom: 2 heterogeneity: 0.175

Effective Doses
dose limits 0.90 0.95 0.99
LD50 TN36.4 0.68298E+06 lower 1298.5 115.29 0.22907E-01
upper 0.11727E+08 0.17701E+08 0.37163E+08
Intercepts and slopes unconstrained. Preparation is ( 3) BT1.3

Not estimating natural response

parameter standard error t ratio
BT1.3 -1.257 0.454 -2.771
SLOPE 0.201 0.051 3.975

Variance-Covariance matrix

BT1.3 SLOPE
BT1.3 0.205809 -0.222676E-01
SLOPE -0.222676E-01 0.255515E-02

Chi-squared goodness of fit test

prep dose n r expected residual probab std resid

BT1.3 1361963.190 40. 20. 19.61 0.387 0.490 0.122
136196319.000 40. 26. 25.89 0.114 0.647 0.038
KA KA KA KKK 40. 30. 31.29 -1.287 0.782 -0.493
KK KA A A KK AKX 40. 36. 35.25 0.749 0.881 0.366

chi-square: 0.393 degrees of freedom: 2 heterogeneity: 0.197

Effective Doses
dose limits 0.90 0.95 0.99
LD50 BT1.3 0.17983E+07 lower 15096. 2843.3 15.024
upper 0.20634E+08 0.29918E+08 0.59241E+08

Intercepts and slopes unconstrained. Preparation is ( 4) VP4.1
Not estimating natural response

parameter standard error t ratio
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vP4.1 -1.251 0.445 -2.814
SLOPE 0.192 0.049 3.896

Variance-Covariance matrix

VP4.1 SLOPE
vP4.1 0.197687 -0.212959E-01
SLOPE -0.212959E-01 0.243402E-02

Chi-squared goodness of fit test

prep dose n r expected residual probab std resid

VP4.1 1242105.263 40. 19. 18.73 0.274 0.468 0.087
124210526.300 40. 25. 24.78 0.215 0.620 0.070
HK KA KA KKK KK 40. 29. 30.18 -1.182 0.755 -0.434
KA KA KKK K K 40. 35. 34.34 0.663 0.858 0.301

chi-square: 0.291 degrees of freedom: 2 heterogeneity: 0.146

Effective Doses
dose limits 0.90 0.95 0.99
LD50 VP4.1 0.32358E+07 lower 31305. 6125.7 33.365
upper 0.35711E+08 0.51897E+08 0.10428E+09

Két qua phan tich LCso siu to tudi 4

Intercepts and slopes unconstrained. Preparation is ( 1) LD20.2

Not estimating natural response

parameter standard error t ratio
LD20.2 -1.237 0.450 -2.748
SLOPE 0.201 0.053 3.802

Variance-Covariance matrix

LD20.2 SLOPE
LD20.2 0.202676 -0.230774E-01
SLOPE -0.230774E-01 0.278362E-02

Chi-squared goodness of fit test

prep dose n r expected residual probab std resid

LD20.2 815013.405 40. 20. 19.18 0.819 0.480 0.259
81501340.480 40. 23. 25.47 -2.470 0.637 -0.812
815013404.000 40. 30. 28.36 1.641 0.709 0.571
KA KA KA KA KA KK 40. 35. 35.01 -0.015 0.875 -0.007

chi-square: 1.053 degrees of freedom: 2 heterogeneity: 0.527

Effective Doses
dose limits 0.90 0.95 0.99
LD50 1LD20.2 0.14699E+07 lower 15473. 2989.2 13.196
upper 0.14695E+08 0.20990E+08 0.40835E+08
Intercepts and slopes unconstrained. Preparation is ( 2) TN36.4
Not estimating natural response
parameter standard error t ratio
TN36.4 -1.263 0.427 -2.957
SLOPE 0.188 0.048 3.894
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Variance-Covariance matrix

TN36.4 SLOPE
TN36.4 0.182534 -0.200281E-01
SLOPE -0.200281E-01 0.233885E-02

Chi-squared goodness of fit test

prep dose n r expected residual probab std resid
TN36.4 704433.498 40. 19. 17.43 1.574 0.436 0.502
70443349.750 40. 21. 23.40 -2.399 0.585 -0.770
KA KA K Kk K 40. 29. 28.91 0.086 0.723 0.030
HK KA KA KKK KK 40. 34. 33.34 0.661 0.833 0.280
chi-square: 0.924 degrees of freedom: 2 heterogeneity: 0.462

Effective Doses
dose limits 0.90 0.95 0.99
LD50 TN36.4 0.51057E+07 lower 82184. 19966. 230.45
upper 0.49626E+08 0.71984E+08 0.14721E+09
Intercepts and slopes unconstrained. Preparation is ( 3) BT1.3

Not estimating natural response

parameter standard error t ratio
BT1.3 -1.170 0.435 -2.688
SLOPE 0.165 0.047 3.493

Variance-Covariance matrix

BT1.3 SLOPE
BT1.3 0.189495 -0.200335E-01
SLOPE -0.200335E-01 0.224498E-02

Chi-squared goodness of fit test

prep dose n r expected residual probab std resid

BT1.3 1361963.190 40. 18. 17.53 0.465 0.438 0.148
136196319.000 40. 23. 22.79 0.208 0.570 0.066
KKK A KA A KA A KK 40. 26. 27.76 -1.755 0.694 -0.602
KA KA KA KK KK Kk 40. 33. 31.96 1.042 0.799 0.411

chi-square: 0.558 degrees of freedom: 2 heterogeneity: 0.279

Effective Doses
dose limits 0.90 0.95 0.99
LD50 BT1.3 0.11785E+08 lower 84269. 12574.
upper 0.14498E+09 0.21905E+09
Intercepts and slopes unconstrained. Preparation is ( 4) VP4.1
Not estimating natural response
parameter standard error t ratio
VP4.1 -1.331 0.432 -3.082
SLOPE 0.171 0.047 3.641
Variance-Covariance matrix
VP4.1 SLOPE
VP4.1 0.186463 -0.196622E-01
SLOPE -0.196622E-01 0.219722E-02
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Chi-squared goodness of fit test

prep dose n r expected residual probab
VP4.1 1242105.263 40. 16. 15.42 0.577 0.386
124210526.300 40. 21. 20.81 0.195 0.520
KA KA KA KA KA Kk 40. 24. 26.10 -2.096 0.652
KKKk K 40. 32. 30.73 1.269 0.768
chi-square: 0.750 degrees of freedom: 2 heterogeneity: 0.37

Effective Doses
dose limits 0.90 0.95 0.99
LD50 VP4.1 0.62859E+08 lower 0.16510E+07 0.48115E+06
upper 0.61535E+09 0.94599E+09

Két qua phan tich LCso siu khoang tudi 2

Intercepts and slopes unconstrained. Preparation is ( 1) Bt-20.2

Not estimating natural response

parameter standard error t ratio

Bt-20.2 -1.532 0.369 -4.156
SLOPE 0.246 0.048 5.105
Variance-Covariance matrix

Bt-20.2 SLOPE

Bt-20.2 0.135918 -0.169811E-01

SLOPE -0.169811E-01 0.231673E-02

Chi-squared goodness of fit test

prep dose n r expected residual probab
Bt-20.2 36923.000 40. 15. 13.64 1.362 0.341
3815385.000 40. 20. 21.35 -1.355 0.534 -0.429
615384615.000 40. 28. 29.39 -1.392 0.735 -0.499
KKK AR AR Ak k 40. 36. 34.78 1.220 0.869 0.573
chi-square: 0.968 degrees of freedom: 2 heterogeneity: 0.484
Effective Doses

dose limits 0.90 0.95 0.99

LD50 Bt-20.2 0.17202E+07 lower 0.18025E+06 99712. 23229.

upper 0.91560E+07 0.12416E+08 0.22777E+08

Intercepts and slopes unconstrained. Preparation is ( 2) Bt-36.4

Not estimating natural response

parameter standard error t ratio

Bt-36.4 -1.497 0.361 -4.142
SLOPE 0.224 0.046 4.824
Variance-Covariance matrix

Bt-36.4 SLOPE

Bt-36.4 0.130515 -0.160559E-01

SLOPE -0.160559E-01 0.215666E-02

Chi-squared goodness of fit test

prep dose n r expected residual probab
Bt-36.4 34286.000 40. 14. 12.62 1.383 0.315
3542857.000 40. 18. 19.53 -1.533 0.488 -0.485
571428571.000 40. 26. 27.17 -1.165 0.679 -0.395

KKK KK KK KK KK KK 40. 34. 32.83 1.172 0.821 0.483

std resid
0.187
0.062
-0.696
0.476
5

std resid
0.454

std resid
0.471
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chi-square: 0.845 degrees of freedom: 2 heterogeneity: 0.423

Effective Doses

dose limits 0.90 0.95 0.99

LD50 Bt-36.4 0.47874E+07 lower 0.51223E+06 0.28757E+06 69159.
upper 0.28154E+08 0.39727E+08 0.81361E+08

Intercepts and slopes unconstrained. Preparation is ( 3) Bt-1.3

Not estimating natural response

parameter standard error t ratio

Bt-1.3 -1.510 0.362 -4.171

SLOPE 0.217 0.046 4.728

Variance-Covariance matrix

Bt-1.3 SLOPE

Bt-1.3 0.130977 -0.159412E-01

SLOPE -0.159412E-01 0.211550E-02

Chi-squared goodness of fit test

prep dose n r expected residual probab std resid
Bt-1.3 36923.000 40. 13. 12.11 0.888 0.303 0.306
3815385.000 40. 18. 18.75 -0.751 0.469 -0.238
615384615.000 40. 25. 26.24 -1.242 0.656 -0.413

HK KA KA KKK KK 40. 33. 32.00 1.004 0.800 0.397
chi-square: 0.478 degrees of freedom: 2 heterogeneity: 0.239
Effective Doses

dose limits 0.90 0.95 0.99

LD50 Bt-1.3 0.87460E+07 lower 0.97125E+06 0.55576E+06 0.14107E+06

upper 0.54051E+08 0.78048E+08 0.17101E+09

Intercepts and slopes unconstrained. Preparation is ( 4) Bt-4.1

Not estimating natural response

parameter standard error t ratio

Bt-4.1 -1.545 0.361 -4.281

SLOPE 0.211 0.046 4.633

Variance-Covariance matrix

Bt-4.1 SLOPE

Bt-4.1 0.130136 -0.157571E-01

SLOPE -0.157571E-01 0.207931E-02

Chi-squared goodness of fit test

prep dose n r expected residual probab std resid
Bt-4.1 34286.000 40. 12. 11.15 0.849 0.279 0.300
3542857.000 40. 17. 17.44 -0.441 0.436 -0.141
571428571.000 40. 23. 24.80 -1.797 0.620 -0.585

KK A KA K KK kK 40. 32. 30.72 1.280 0.768 0.480
chi-square: 0.682 degrees of freedom: 2 heterogeneity: 0.341
Effective Doses

dose limits 0.90 0.95 0.99

LD50 Bt-4.1 0.20496E+08 lower 0.25335E+07 0.15278E+07 0.45477E+06

upper 0.13892E+09 0.21043E+09 0.53349E+09

HYPOTHESIS OF EQUALITY (equal slopes, equal intercepts): NOT REJECTED (P>0.05)

(chi-square: 3.78, degrees of freedom: 6, tail probability: 0.706)
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HYPOTHESIS OF PARALLELISM (equal slopes): NOT REJECTED (P>0.05)
(chi-square: 0.30, degrees of freedom: 3, tail probability: 0.959)

Lethal dose ratios (LD50)

ratio limits 0.95
Bt-36.4 0.359 lower 0.015
upper 8.720
Bt-1.3 0.197 lower 0.008
Upper 4.794
Bt-4.1 0.084 lower 0.003
upper 2.035

Két qua phan tich LCso siu khoang tudi 4

Intercepts and slopes unconstrained. Preparation is ( 1) Bt-20.2

Not estimating natural response

parameter standard error t ratio

Bt-20.2 -1.757 0.365 -4.816

SLOPE 0.229 0.046 4.973

Variance-Covariance matrix

Bt-20.2 SLOPE

Bt-20.2 0.133014 -0.160873E-01

SLOPE -0.160873E-01 0.211891E-02

Chi-squared goodness of fit test

prep dose n r expected residual probab std
Bt-20.2 30968.000 40. 11. 9.33 1.674 0.233 0
3200000.000 40. 14. 15.78 -1.783 0.395 -0.577
516129032.000 40. 22. 23.76 -1.762 0.594 -0.567

KA KA KA KA KAk Ak 40. 32. 30.33 1.670 0.758 0.617
chi-square: 1.427 degrees of freedom: 2 heterogeneity: 0.713
Effective Doses

dose limits 0.90 0.95 0.99

LD50 Bt-20.2 0.47115E+08 lower 0.77363E+07 0.51978E+07 0.21373E+07

upper 0.30038E+09 0.45737E+09 0.11906E+10

Intercepts and slopes unconstrained. Preparation is ( 2) Bt-36.4

Not estimating natural response

parameter standard error t ratio

Bt-36.4 -1.884 0.370 -5.092

SLOPE 0.233 0.046 5.054

Variance-Covariance matrix

Bt-36.4 SLOPE

Bt-36.4 0.136842 -0.163819E-01

SLOPE -0.163819E-01 0.213186E-02

Chi-squared goodness of fit test

prep dose n r expected residual probab std
Bt-36.4 32000.000 40. 10. 8.10 1.898 0.203
3306667.000 40. 12. 14.34 -2.340 0.358 -0.771
533333333.000 40. 21. 22.43 -1.427 0.561 -0.455
KA KA KA Kk kK 40. 31. 29.35 1.649 0.734 0.590

chi-square: 1.707 degrees of freedom: 2 heterogeneity: 0.853

resid
.626

resid
0.746
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Effective Doses

dose limits 0.90 0.95 0.99

LD50 Bt-36.4 0.11825E+09 lower 0.21172E+08 0.14837E+08 0.69139E+07
upper 0.81633E+09 0.12935E+10 0.37887E+10

Intercepts and slopes unconstrained. Preparation is ( 3) Bt-1.3

Not estimating natural response

parameter standard error t ratio

Bt-1.3 -1.923 0.372 -5.175

SLOPE 0.234 0.046 5.064

Variance-Covariance matrix

Bt-1.3 SLOPE

Bt-1.3 0.138114 -0.165075E-01

SLOPE -0.165075E-01 0.214370E-02

Chi-squared goodness of fit test

prep dose n r expected residual probab std resid
Bt-1.3 30000.000 40. 9. 7.65 1.354 0.191 0.545
3100000.000 40. 12. 13.76 -1.762 0.344 -0.586
500000000.000 40. 21. 21.85 -0.849 0.546 -0.270

KA KA KA K Kk K 40. 30. 28.90 1.104 0.722 0.390
chi-square: 0.865 degrees of freedom: 2 heterogeneity: 0.433
Effective Doses

dose limits 0.90 0.95 0.99

LD50 Bt-1.3 0.15982E+09 lower 0.29098E+08 0.20619E+08 0.99349E+07

upper 0.11538E+10 0.18636E+10 0.57731E+10

Intercepts and slopes unconstrained. Preparation is ( 4) Bt-4.1

Not estimating natural response

parameter standard error t ratio

Bt-4.1 -1.966 0.373 -5.265

SLOPE 0.235 0.046 5.074

Variance-Covariance matrix

Bt-4.1 SLOPE

Bt-4.1 0.139441 -0.166210E-01

SLOPE -0.166210E-01 0.215165E-02

Chi-squared goodness of fit test

prep dose n r expected residual probab std resid
Bt-4.1 30000.000 40. 9. 7.23 1.767 0.181 0.726
3100000.000 40. 11. 13.23 -2.225 0.331 -0.748
500000000.000 40. 20. 21.30 -1.297 0.532 -0.411

KKK K KK K 40. 30. 28.45 1.549 0.711 0.541
chi-square: 1.548 degrees of freedom: 2 heterogeneity: 0.774
Effective Doses

dose limits 0.90 0.95 0.99

LD50 Bt-4.1 0.22549E+09 lower 0.41468E+08 0.29675E+08 0.14744E+08

upper 0.17224E+10 0.28463E+10 0.94190E+10

HYPOTHESIS OF EQUALITY (equal slopes, equal intercepts): NOT REJECTED (P>0.05)
(chi-square: 1.31, degrees of freedom: 6, tail probability: 0.971)

HYPOTHESIS OF PARALLELISM (equal slopes): NOT REJECTED (P>0.05)
(chi-square: 0.01, degrees of freedom: 3, tail probability: 1.000)
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Lethal dose ratios (LD50)

ratio limits 0.95
Bt-36.4 0.398 lower 0.021
upper 7.739
Bt-1.3 0.295 lower 0.015
upper 5.784
Bt-4.1 0.209 lower 0.010
upper 4.170

Két qua phan tich LCso sAu xanh da lang tudi 2

parameter standard error t ratio
Bt-20.2 -1.488 0.368 -4.038
SLOPE 0.229 0.047 4.864
Variance-Covariance matrix
Bt-20.2 SLOPE
Bt-20.2 0.135696 -0.166011E-01
SLOPE -0.166011E-01 0.221286E-02
Chi-squared goodness of fit test
prep dose n r expected residual probab std resid
Bt-20.2 46154.000 40. 15. 13.48 1.515 0.337 0.507
4769231.000 40. 19. 20.65 -1.647 0.516 -0.521
769230769.000 40. 27. 28.29 -1.294 0.707 -0.450
KK A KA KA KA Kk 40. 35. 33.73 1.267 0.843 0.551
chi-square: 1.035 degrees of freedom: 2 heterogeneity: 0.517
Effective Doses
dose limits 0.90 0.95 0.99
LC50 Bt-20.2 0.31713E+07 lower 0.30157E+06 0.16137E+06 33726.

upper 0.18393E+08 0.25507E+08 0.49482E+08

parameter standard error t ratio
Bt-36.4 -1.425 0.362 -3.939
SLOPE 0.207 0.046 4.531
Variance-Covariance matrix
Bt-36.4 SLOPE
Bt-36.4 0.130772 -0.158409E-01
SLOPE -0.158409E-01 0.209129E-02
Chi-squared goodness of fit test
prep dose n r expected residual probab std resid
Bt-36.4 41379.000 40. 14. 12.79 1.206 0.320 0.409
4275862.000 40. 18. 19.19 -1.190 0.480 -0.377
689655172.000 40. 25. 26.31 -1.314 0.658 -0.438
KA KA KA KK K 40. 33. 31.82 1.183 0.795 0.464
chi-square: 0.716 degrees of freedom: 2 heterogeneity: 0.358
Effective Doses
dose limits 0.90 0.95 0.99
LC50 Bt-36.4 0.75170E+07 lower 0.68904E+06 0.36640E+06 73604.

upper 0.50317E+08 0.73524E+08 0.16512E+09

parameter standard error t ratio

Bt-1.3 -1.491 0.365 -4.087
SLOPE 0.205 0.045 4.508
Variance-Covariance matrix
Bt-1.3 SLOPE

Bt-1.3 0.133008 -0.158879E-01

SLOPE -0.158879E-01 0.206375E-02
Chi-squared goodness of fit test
prep dose n r expected residual probab std resid
Bt-1.3 48000.000 40. 13. 11.90 1.103 0.297 0.382

4960000.000 40. 17. 18.10 -1.100 0.453 -0.350
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800000000.000 40. 24. 25.21 -1.214 0.630 -0.398
HKA KA KKK KKK 40. 32. 30.90 1.105 0.772 0.417
chi-square: 0.599 degrees of freedom: 2 heterogeneity: 0.300
Effective Doses
dose limits 0.90 0.95 0.99
LC50 Bt-1.3 0.18974E+08 lower 0.20142E+07 0.11435E+07 0.28170E+06

upper 0.13277E+09 0.20050E+09 0.50002E+09

parameter standard error t ratio
Bt-4.1 -1.748 0.369 -4.741
SLOPE 0.229 0.046 4.974
Variance-Covariance matrix
Bt-4.1 SLOPE
Bt-4.1 0.136039 -0.162957E-01
SLOPE -0.162957E-01 0.212165E-02
Chi-squared goodness of fit test
prep dose n r expected residual probab std resid
Bt-4.1 40000.000 40. 11. 9.75 1.247 0.244 0.459
4133333.000 40. 15. 16.32 -1.322 0.408 -0.425
666666667.000 40. 23. 24.31 -1.306 0.608 -0.423
HK KA KA KKK KK 40. 32. 30.77 1.231 0.769 0.462
chi-square: 0.784 degrees of freedom: 2 heterogeneity: 0.392
Effective Doses
dose limits 0.90 0.95 0.99
LC50 Bt-4.1 0.42797E+08 lower 0.67887E+07 0.44811E+07 0.17471E+07

upper 0.26239E+09 0.39205E+09 0.96474E+09
HYPOTHESIS OF EQUALITY (equal slopes, equal intercepts): NOT REJECTED (P>0.05)
(chi-square: 3.62, degrees of freedom: 6, tail probability: 0.728)

Lethal dose ratios (LD50)

ratio limits 0.95
Bt-36.4 0.422 lower 0.015
upper 12.069

Bt-1.3 0.167 lower 0.006
upper 4.613

Bt-4.1 0.074 lower 0.003
upper 1.699

Két qua phan tich LCso sAu xanh da lang tudi 4

parameter standard error t ratio
Bt-20.2 -1.937 0.375 -5.163
SLOPE 0.244 0.047 5.248
Variance-Covariance matrix
Bt-20.2 SLOPE
Bt-20.2 0.140720 -0.167618E-01
SLOPE -0.167618E-01 0.216647E-02
Chi-squared goodness of fit test
prep dose n r expected residual probab std resid
Bt-20.2 40000.000 40. 10. 8.33 1.674 0.208 0.652
4133333.000 40. 13. 14.97 -1.966 0.374 -0.642
666666667.000 40. 22. 23.46 -1.457 0.586 -0.468
KA KA KA K K K 40. 32. 30.47 1.529 0.762 0.567
chi-square: 1.379 degrees of freedom: 2 heterogeneity: 0.689
Effective Doses
dose limits 0.90 0.95 0.99
LC50 Bt-20.2 0.85119E+08 lower 0.15962E+08 0.11188E+08 0.51719E+07

upper 0.50011E+09 0.74802E+09 0.18578E+10

parameter standard error t ratio

Bt-36.4 -1.961 0.376 -5.215
SLOPE 0.241 0.047 5.185
Variance-Covariance matrix
Bt-36.4 SLOPE
Bt-36.4 0.141395 -0.168005E-01

SLOPE -0.168005E-01 0.216520E-02
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Chi-squared goodness of fit test

prep dose n r expected residual probab std resid
Bt-36.4 36923.000 40. 9. 7.81 1.194 0.195 0.476
3815385.000 40. 13. 14.18 -1.181 0.355 -0.390

615384615.000 40. 21. 22.53 -1.534 0.563 -0.489
KA KA K Kk kK 40. 31. 29.65 1.352 0.741 0.488
chi-square: 0.856 degrees of freedom: 2 heterogeneity: 0.428
Effective Doses

dose limits 0.90 0.95 0.99

LC50 Bt-36.4 0.13433E+09 lower 0.25298E+08 0.17931E+08 0.85895E+07

upper 0.86263E+09 0.13359E+10 0.36657E+10

parameter standard error t ratio

Bt-1.3 -1.948 0.376 -5.177
SLOPE 0.234 0.046 5.064
Variance-Covariance matrix
Bt-1.3 SLOPE
Bt-1.3 0.141678 -0.167373E-01
SLOPE -0.167373E-01 0.214370E-02
Chi-squared goodness of fit test
prep dose n r expected residual probab std resid
Bt-1.3 38400.000 40. 9. 7.65 1.354 0.191 0.545
3968000.000 40. 12. 13.76 -1.762 0.344 -0.586
640000000.000 40. 21. 21.85 -0.849 0.546 -0.270
KKK A KA A KA A KK 40. 30. 28.90 1.104 0.722 0.390
chi-square: 0.865 degrees of freedom: 2 heterogeneity: 0.433
Effective Doses
dose limits 0.90 0.95 0.99
LC50 Bt-1.3 0.20457E+09 lower 0.37245E+08 0.26392E+08 0.12717E+08

upper 0.14768E+10 0.23854E+10 0.73896E+10

parameter standard error t ratio
Bt-4.1 -1.932 0.375 -5.153
SLOPE 0.231 0.046 4.996
Variance-Covariance matrix
Bt-4.1 SLOPE
Bt-4.1 0.140559 -0.166465E-01
SLOPE -0.166465E-01 0.213857E-02
Chi-squared goodness of fit test
prep dose n r expected residual probab std resid
Bt-4.1 35556.000 40. 9. 7.57 1.426 0.189 0.575
3674074.000 40. 12. 13.56 -1.565 0.339 -0.523
592592593.000 40. 20. 21.52 -1.517 0.538 -0.481
KK A KA KA K ARk 40. 30. 28.52 1.480 0.713 0.517
chi-square: 1.103 degrees of freedom: 2 heterogeneity: 0.552
Effective Doses
dose limits 0.90 0.95 0.99
LC50 Bt-4.1 0.22950E+09 lower 0.40979E+08 0.29033E+08 0.14034E+08

upper 0.17751E+10 0.29409E+10 0.98177E+10
HYPOTHESIS OF EQUALITY (equal slopes, equal intercepts): NOT REJECTED (P>0.05)
(chi-square: 0.59, degrees of freedom: 6, tail probability: 0.997)

Lethal dose ratios (LD50)

ratio limits 0.95
Bt-36.4 0.634 lower 0.037
upper 10.873

Bt-1.3 0.416 lower 0.023
upper 7.555

Bt-4.1 0.371 lower 0.020

upper 6.961



Bang 28. Bang Anova két qua phan tich LTso sau to tudi 2 va 4

Sum of Squares Df Mean Square F Sig.
Tudi2 Between Groups 12,850 3 4,283 ,909 ,438
Within Groups 735,050 156 4,712
Total 747,900 159
Tubi4 Between Groups 12,350 3 4,117 ,879 454
Within Groups 730,750 156 4,684
Total 743,100 159
Bing 29. Bang Anova két qua phan tich LTso sdu khoang tudi 2 va 4
Sum of Squares Df Mean Square F Sig.
Tudi2 Between Groups 3.219 3 1.073 262 .852
Within Groups 638.125 156 4.091
Total 641.344 159
Tudi4 Between Groups 5.669 3 1.890 489 .690
Within Groups 602.525 156 3.862
Total 608.194 159
Bang 30. Bang Anova két qua phan tich LTso sdu xanh da ldng tudi 2 va 4
Sum of Squares Mean Square F Sig.
Tubi2 Between Groups 8.169 3 2.723 703 552
Within Groups 604.325 156 3.874
Total 612.494 159
Tubi4 Between Groups 2.625 3 875 .193 901
Within Groups 708.750 156 4.543
Total 711.375 159
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Bing 31. Bang Anova két qua phan tich cdc dong vi khuan chiéu tia UV & budc
song 254 nm ¢ cac muc thoi gian

Sum of Squares Df Mean F Sig.
Square

Chiéu UV 30 phiit  Between Groups 376 3 125 2756 088
Within Groups .545 12 .045
Total 921 15

Chiéu UV 60 phiit  Between Groups 10.863 3 3.621 45.232 .000
Within Groups 961 12 .080
Total 11.823 15

Chiéu UV 90 phiit ~ Between Groups 89.575 3 29.858  497.672 .000
Within Groups 720 12 .060
Total 90.295 15

Chiéu UV 120 phiit Between Groups 41.237 3 13.746  2.374E3 .000
Within Groups .069 12 .006
Total 41.306 15

Bing 32. Bang Anova két qua phan tich cdc dong vi khuan chiéu tia UV & budc
séng 365 nm & cdc moc thoi gian

Sum of Squares Df Mean F Sig.
Square

Chiéu UV 30 phiit  Between Groups .269 3 .090 671 .586
Within Groups 1.604 12 134
Total 1.873 15

Chiéu UV 60 phiit ~ Between Groups 3.585 3 1.195 39.029  .000
Within Groups 367 12 .031
Total 3.952 15

Chiéu UV 90 phiit  Between Groups 9.561 3 3.187 37.031 .000
Within Groups 1.033 12 .086
Total 10.594 15

Chiéu UV 120 phit Between Groups 76.861 3 25.620  2.558E3 .000
Within Groups .120 12 010

Total 76.981 15
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Bang 33. Bang ANOVA két qua phan tich hai dong vi khuidn VBt2110.1 va

VBt26310.1 phong trir siu to trong diéu kién phong thi nghiém

Sum of Squares Df Mean F Sig.
Square
1 ngay sau phun Between Groups 24.500 6 4.083 8.167  .000
Within Groups 10.500 21 .500
Total 35.000 27
2 ngay sau phun Between Groups 70.214 6 11.702 25.868  .000
Within Groups 9.500 21 452
Total 79.714 27
3 ngay sau phun Between Groups 114.429 6 19.071 33.375 .000
Within Groups 12.000 21 571
Total 126.429 27
5 ngay sau phun Between Groups 139.214 6 23.202 57.324 .000
Within Groups 8.500 21 405
Total 147.714 27
7 ngay sau phun Between Groups 181.500 6 30250  181.500 .000
Within Groups 3.500 21 167
Total 185.000 27

Bang 34a. Bang ANOVA két qua phan tich hai dong vi khudn VBt2110.1 va
VBt26310.1 phong trir sau khoang trong diéu kién phong thi nghiém

Sum of Squares Df Mean F Sig.
Square

1 ngay sau phun Between Groups 26.857 6 4.476 15.667 .000
Within Groups 6.000 21 286
Total 32.857 27

2 ngay sau phun Between Groups 69.429 6 11.571 15.934 000
Within Groups 15.250 21 726
Total 84.679 27

3 ngay sau phun Between Groups 97.357 6 16.226 26.725  .000
Within Groups 12.750 21 607
Total

110.107




36

Bang 34b. Bang ANOVA két qua phan tich hai dong vi khuadn VBt2110.1 va
VBt26310.1 phong trir siu khoang trong diéu kién phong thi nghiém

Sum of Squares Df Mean F Sig.
Square
5 ngay sau phun Between Groups 148.857 6 24.810 71.862  .000
Within Groups 7.250 21 345
Total 156.107 27
7 ngay sau phun Between Groups 181.357 6 30.226 59.047  .000
Within Groups 10.750 21 512
Total 192.107 27

Bang 35. Bang ANOVA két qua phan tich hai dong vi khuan VBt2110.1 va
VBt26310.1 phong trir sau xanh da ldng ctia trong diéu kién phong thi nghiém

Sum of Squares Df Mean F Sig.
Square

1 ngay sau phun Between Groups 45.357 6 7.560 16.711 .000
Within Groups 9.500 21 452
Total 54.857 27

2 ngay sau phun Between Groups 58.214 6 9.702 18.953 .000
Within Groups 10.750 21 512
Total 68.964 27

3 ngay sau phun Between Groups 77.429 6 12.905 29.297  .000
Within Groups 9.250 21 440
Total 86.679 27

5 ngay sau phun Between Groups 114.214 6 19.036 31.353  .000
Within Groups 12.750 21 607
Total 126.964 27

7 ngay sau phun Between Groups 165.214 6 27.536 74.613  .000
Within Groups 7.750 21 .369
Total

172.964

27
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Bang 36. Bang Anova két qua phan tich thong ké 1én men bang hé théng 1én men ty

dong 2 lit BioFlo 120

Sum of Squares Df Mean F Sig.
Square
Lén men 24 gio Between Groups 68.389 3 22796 149359  .000
Within Groups 12 153
Total 70.220 15
Lén men 48 gio Between Groups 103.725 3 34.575 419.028  .000
Within Groups 12 .083
Total 104.715 15

Bang 37. Bang Anova két qua phan tich thong ké str dung ché pham VBt phong trir

sau to trong di€u kién nha ludi

Sum of Squares Df Mean F Sig.
Square
1 ngay sau phun Between Groups 33.688 3 11.229 31.706 .000
Within Groups 4.250 12 354
Total 37.938 15
2 ngay sau phun Between Groups 05.688 3 35.229 112.733 .000
Within Groups 3.750 12 312
Total 109.438 15
3 ngay sau phun Between Groups 148.688 3 49.562 158.600 .000
Within Groups 3.750 12 312
Total 152.438 15
5 ngay sau phun Between Groups 175.688 3 58.562 187.400 .000
Within Groups 3.750 12 312
Total 179.438 15
7 ngay sau phun Between Groups 182.188 3 60.729 171.471 .000
Within Groups 2.750 12 229
Total 161.938 15
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Bang 38. Bang Anova két qua phan tich théng ké str dung ché phdm VBt phong trir

sau khoang trong di€u kién nha ludi

Sum of Squares Df M Square F Sig.
1 ngay sau phun Between Groups 26.250 3 8.750 70.000 .000
Within Groups 1.500 12 125
Total 27.750 15
2 ngay sau phun Between Groups 86.250 3 28.750 98.571 .000
Within Groups 3.500 12 292
Total 89.750 15
3 ngay sau phun Between Groups 121.500 3 40.500 64.800 .000
Within Groups 7.500 12 .625
Total 129.000 15
5 ngay sau phun Between Groups 159.688 3 53.229 150.294 .000
Within Groups 4.250 12 354
Total 163.938 15
7 ngay sau phun Between Groups 184.750 3 61.583 147.800 .000
Within Groups 5.000 12 417
Total 189.750 15 .000

Bang 39. Bang Anova két qua phan tich théng ké str dung ché phadm VBt phong trir

siu xanh da ldng trong diéu kién nha luéi

Sum of Squares Df MSquare F Sig.
1 ngay sau phun Between Groups 28.500 3 9.500 45.600 .000
Within Groups 2.500 12 208
Total 31.000 15
2 ngz‘ly sau phun Between Groups 87.188 3 29.062 45.000 .000
Within Groups 7.750 12 646
Total 94.938 15
3 ngay sau phun Between Groups 123.500 3 41.167 141.143 .000
Within Groups 3.500 12 292
Total 127.000 15
5 ngay sau phun Between Groups 146.688 3 48.896 156.467 .000
Within Groups 3.750 12 312
Total 150.438 15
7 ngs?ly sau phun Between Groups 170.750 3 56.917 227.667 .000
Within Groups 3.000 12 250
Total 173.750 15
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Bang 40. Bang Anova két‘qué phan tich théng ké str dung ché phdm VBt phong trir
sau to trén cay cai ngoai dong rudng

Sum of Squares Df Mean Square F Sig.
Truwéce khi phun Between Groups 11.500 3 3.833 503 688
Within Groups 91.500 12 7.625
Total 103.000 15
1 ngay sau phun Between Groups 148.188 3 49.396 21360 000
Within Groups 27.750 12 2312
Total 175.938 15
3 ngay sau phun Between Groups 303.188 3 101.062 112.814 000
Within Groups 10.750 12 896
Total 313.938 15
7 ngay sau phun Between Groups 433.188 3 144.396 210.030  .000
Within Groups 8.250 12 688
Total 441.438 15
14 ngay sau phun  Between Groups 296.250 3 98.750 103.043 000
Within Groups 11.500 12 958
Total 307.750 15
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PHU LUC 3.
SO LIEU THI NGHIEM

Bang 2. Mat sb (con/nghi¢m thirc) va hi¢u lyc (%) phong trir sdu to cua cac ching

vi khudn B. thuringiensis var. kurstaki trong phong thi nghiém sau 7 ngay xt Iy

NT LLL1 LLL2 LLL3 LLL4 TB Hiéu luc
VBt246.1 5 3 4 4 4,0 60,00
VBt2413.1 5 4 4 5 4,5 55,00
VBt2119.1 2 2 3 2 2,3 77,50
VBt21110.1 2 2 1 2 1,8 82,50
VBt25211.1 5 4 4 4 4,3 57,50
VBt281.3 2 3 2 2 2,3 77,50
VBt283.2 4 4 3 4 3,8 62,50
VBt2847 3 3 4 3 33 67,50
VBt2639.5 5 5 6 4 5,0 50,00
VBt26317.2 6 5 4 5 5,0 50,00
VBt26310.1 2 3 2 2 2,3 77,50
VBt2736.2 2 3 2 1 2,0 80,00
VBt27310 5 5 4 4 4,5 55,00
VBt2735.1 2 3 2 2 2,3 77,50
VBt2751 2 3 3 2 2,5 75,00
VBt2752.2 3 2 3 2 2,5 75,00
VBt2762.1 2 2 3 3 2,5 75,00
VBt2767.6 3 2 2 1 2,0 80,00
VBt27510 4 3 2 1 2,5 75,00
VBt27611 5 4 5 5 4,8 52,50

p—
e}
p—
e}
[S—y
e}
[S—y
e}

bC 10,0 0,0
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Bang 3. Mat ) (con/nghi¢m thurc) va hi¢u luc (%) phong trur sau khoang cua céc

chung vi khuan B. thuringiensis var. kurstaki trong phong thi nghiém sau 7 ngay xtr

ly
NT LLL1 LLL2 LLL3 LLL4 TB Hiéu luc

VBt246.1 4 5 5 4 4,5 55,00
VBt2413.1 6 6 6 5 5,8 42,50
VBt2119.1 3 3 2 3 2,8 72,50
VBt21110.1 3 2 2 2 2,3 77,50
VBt25211.1 4 4 5 4 4,3 57,50
VBt281.3 3 4 3 4 3,5 65,00
VBt283.2 5 6 5 4 5,0 50,00
VBt2847 4 5 3 6 4,5 55,00
VBt2639.5 5 5 4 5 4,8 52,50
VBt26317.2 4 5 3 5 4,3 57,50
VBt26310.1 2 2 2 2 2,0 80,00
VBt276311.2 3 2 3 3 2,8 72,50
VBt27310 5 6 4 4 4,8 52,50
VBt72735.1 1 2 3 3 2,3 77,50
VBt2751 1 4 2 3 2,5 75,00
VBt2752.2 4 3 3 2 3,0 70,00
VBt2762.1 3 2 2 2 2,3 77,50
VBt2767.6 2 3 3 4 3,0 70,00
VBt27510 3 4 3 2 3,0 70,00
VBt27611 4 4 3 4 3.8 62,50

bC

p—
e}
p—
e}
[S—y
e}

10 10,0 0,0
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Bang 4. Mat ) (con/nghiém thirc) va hiéu luc (%) phong trir sdu xanh da lang cua

cdc chung vi khuan B. thuringiensis var. kurstaki trong phong thi nghiém sau 7 ngiy

Xt 1y
NT LLL1 LLL2 LLL3 LLL4 TB Hiéu luc
VBt246.1 5 7 6 5 5.8 42,50
VBt2413.1 6 5 7 6 6,0 40,00
VBt2119.1 3 2 4 3 3,0 70,00
VBt21110.1 3 3 3 2 2.8 72,50
VBt25211.1 7 6 6 6 6,3 37,50
VBt281.3 4 3 2 3 3,0 70,00
VB1283.2 5 4 5 5 4.8 52,50
VBt2847 6 5 4 5 5,0 50,00
VB12639.5 5 6 5 6 5.5 45,00
VBt26317.2 6 5 4 5 5,0 50,00
VB126310.1 2 3 2 3 2,5 75,00
VB12736.2 2 2 3 3 2,5 75,00
VBt27310 4 4 4 4 4,0 60,00
VBt2735.1 3 2 2 3 2,5 75,00
VBt2751 2 4 3 3 3,0 70,00
VBt2752.2 4 2 3 3 3,0 70,00
VBt2762.1 4 3 4 3 3,5 65,00
VB(2767.6 4 3 2 2 2,8 72,50
VBt27510 4 4 3 3 3,5 65,00
VBt27611 6 5 7 5 5.8 42,50
pC 10 10 10 10 10,0 0,0




43

Bang S5a. Dién bién mat sO6 cidc chung vi khuan B. thuringiensis var. kurstaki

(CFU/mL) sau khi chiéu UV & budc séng 254 nm

Lin Mat s vi khuan (CFU/mL)
Nghiém .
] 1ap ¢ phat
thire lai ) 30 phit 60 phdt 90 phidt 120 phut
1 20x10® 0 0 0 0
2 20x10® 0 0 0 0
VBt2119.1
3 20x108 12x10° 0 0 0
4 20x10® 0 0 0 0
1 20x10® 84x10° 32x10° 92x10* 42x10°
2 20x10° 58x10° 52x10° 64x10* 3,5x10°
VBt21110.1
3 20x10° 48x10° 99x10° 7,0x10* 6,5x10°
4 20x10® 90x10° 7,0x10° 28x10° 72x103
1 20x10®° 1,5x107 21x10* 51x10° 0
2 20x10° 59x10° 1,8x10* 6,7x10° 1,1x10°
VB126310.1
3 20x10% 65x10° 27x10* 1,8x10* 0
4 20x10® 2,8x10° 0 0 0
1 20x10° 25x10° 65x10° 54x10? 0
2 20x10® 21x10° 53x10° 4,0x10° 0
VBt26311.1
3 20x10% 30x10° 32x10° 0 0

4 2,0x 108 1,9x10°  3,5x 10° 0 0
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Bang Sb. Dién bién mat s6 cac chung vi khuan B. thuringiensis var. kurstaki

(CFU/mL) sau khi chiéu UV & budc séng 254 nm

Lan Mat s6 vi khuin (CFU/mL)
Nghiém )
] lap ¢ phat
thire lai O 30 phit 60 phidt 90 phit 120 phiit

1 20x10® 3,7x10° 3,0x10° 20x10° 0
2 20x10® 42x10° 23x10° 3,2x10* 0

VBt26317.3
3 20x10° 30x10° 44x10° 44x10° 0
4 20x10® 50x10° 41x10° 45x10* 0
1 20x10® 51x10° 4,0x10* 0 0
2 20x10® 6,7x10° 34x10* 22x10° 0

VBt2813

3 20x10% 43x10° 23x10* 25x10° 0
4 20x10® 55x10° 1,0x10* 0 0
1 20x10® 1,1x10* 0 0 0
2 20x100 6,1x10° 2,7x10° 0 0

VBt2735.1
3 20x10® 6,6x10° 0 0 0
4 20x10° 2,8x10° 0 0 0
1 20x10® 20x10° 7.8x10° 0 0
2 20x10® 3,1x10° 83x10° 0 0

VBt2736.2
3 20x10% 50x10° 4,0x10° 0 0

4 2,0x 108 1,9x10° 49x10° 0 0
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Bang Sc. Dién bién mat d cua cdc chung vi khuan B. thuringiensis var. kurstaki

(CFU/mL) sau khi chiéu UV & budc séng 254 nm

Nehic Lan Mait d¢ vi khuian (CFU/mL)
ghiem
] l3ap 0 phit
thire lai O 30 phit 60 phidt 90 phit 120 phiit
1 20x10® 74x10° 32x10° 52x10* 32x10°
2 20x10® 43x10° 32x10° 45x10* 25x10°
VBt2751
3 20x10° 41x10° 62x10° 29x10* 43x10°
4 20x10® 3,0x10° 40x10° 38x105 6,1x10°
1 20x10® 1,7x10° 1,0x10° 1,0x 10* 0
2 20x10® 62x10° 3,0x10°  6,2x 10* 0
VBt27510
3 20x10° 22x10° 14x10° 14x10* 0
4 20x10® 80x10° 3,1x10° 4,9x 10* 0
1 20x10® 1,1x10° 1,1x10° 3,7x10° 0
2 20x10® 63x10° 27x10° 1,8x10° 0
VBt2762.1
3 20x100 22x10° 6,7x105 12x10° 0
4 20x10® 22x10° 13x10° 82x10° 0
1 20x10® 7,1x10° 1,0x10* 0 0
2 20x10% 7,7x10° 3,9x10* 0 0
VBt2767.6
3 20x10% 40x10° 43x10* 0 0

4 2,0x 108 50x10° 1,1x10* 0 0
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Bang 6a. Dién bién mat d§ cua cic chung vi khuan B. thuringiensis var. kurstaki

(CFU/mL) sau khi chiéu UV & bude séng 365 nm

. Mat d¢ vi khuian (CFU/mL)
Nghiém Lan
. . +.. Ophuat
thirc 1ap lai 30phat 60 phut 90 phut 120 phut
bO)
1 20x10® 56x10° 55x105 13x10° 0
2 20x108 93x105 63x10° 48x10* 1,1x10°
VBt2119.1
3 20x10% 28x10° 7.6x10* 0 0
4 20x10® 7,7x10* 2,1x105 82x10* 0
1 20x10® 48x10° 46x10° 33x10° 1,1x10°
2 20x10% 84x10° 34x10° 84x10* 4,1x10*
VBt21110.1
3 20x10% 94x10° 58x10° 52x10* 4,5x10*
4 20x10® 59x107 84x10° 35x10° 53x10*
1 20x10® 2,1x107 93x10° 7,1x10° 42x 10°
2 20x10% 19x10% 46x10° 28x10° 7,5x10°
VBt26310.1
3 20x10% 35x107 13x107 62x10° 1,1x10°
4 20x10® 1,7x10° 32x107 23x10° 7,5x10*
1 20x100 57x10° 55x10° 13x10° 0
2 20x10% 94x105 43x10* 48x10° 0
VBt26311.1

3 2,0x10% 38x10° 7.6x10* 2,8x10* 1,1x10°

4 2,0x 108 6,7x10* 4,1x10° 52x10* 0
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Bang 6b. Dién bién mat do cuia cdc chung vi khuan B. thuringiensis var. kurstaki

(CFU/mL) sau khi chiéu UV & bude séng 365 nm

. Mat d¢ vi khuian (CFU/mL)
Nghiém Lan

, . . Ophat
thirc 1ap lai O 30 phit 60 phit 90 phit 120 phit

1 2,0x10% 6,5x10° 12x10° 25x10° 3,2x10°

2 2,0x 108 85x10° 1,5x10° 6,5x10* 52x10°

VBt26317.3
3 2,0x 108 2,1x107 1,2x10°® 72x10* 44x10°
4 2,0x 108 54x10° 84x10° 49x10° 6,8x10°
1 2,0x10% 4,6x107 12x10" 58x10°® 3,7x10*
2 2,0x108 6,7x10° 25x10° 22x10° 33x10*
VBt2813
3 2,0x 108 52x107 24x10° 42x10° 2,7x10*
4 2,0x 108 4,1x107 33x10° 6,1x10* 1,1x10*
1 2,0x10% 3,6x107 12x10" 58x10° 4,7x10*
2 2,0x10% 89x10° 35x10° 12x10° 53x10*
VBt2735.1
3 2,0x10% 82x107 27x10" 72x10° 1,8x10*
4 2,0x 108 51x10° 33x10" 7,1x10* 1,6x10*
1 2,0x 108 72x10° 37x10° 4,0x10° 0
2 2,0x10% 34x107 20x10° 2,7x10° 0
VBt2736.2
3 2,0x10% 9,0x10° 56x10° 3,7x10° 0

4 2,0x 108 2,6x10" 62x10° 50x10° 0
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Bang 6c¢. Dién bién mat d0 cua cdc chung vi khuan B. thuringiensis var. kurstaki

(CFU/mL) sau khi chiéu UV & bude séng 365 nm

. Mat d¢ vi khuian (CFU/mL)
Nghiém Lan

, . . Ophat
thirc 1ap lai O 30 phit 60 phit 90 phit 120 phit

1 2,0x 108 43x10° 46x10° 33x10° 1,1x10°

2 2,0x 108 64x10° 34x10° 84x10* 4,1x10*

VBt2751
3 2,0x 108 74x10° 58x10° 52x10* 4,5x10*
4 2,0x 108 45x107 84x10° 3,5x10° 53x10*
1 2,0x 108 95x10° 1,4x10° 3,5x10° 8,0x10°
2 2,0x10% 55x10° 12x10°® 7,5x10* 8,0x10°
VBt27510
3 2,0x 108 1,1x107 1,6x10° 9,0x10* 9,0x10°
4 2,0x 108 74x10° 93x10° 3,8x10° 9,8x10°
1 2,0x 108 2,8x107 27x10" 51x10° 29x10°
2 2,0x10% 1,5x107 3,7x10° 12x10° 58x10°
VBt2762.1
3 2,0x 108 3,6x107 1,8x10" 72x10°® 6,5x10*
4 2,0x 108 7,7x107  69x10" 2,5x10° 59x10°
1 2,0x 108 6,1x10° 3,6x10° 7,8x10° 0
2 2,0x10% 15x107 84x10° 5,6x10° 0
VBt2767.6
3 2,0x10% 56x10° 4,0x10° 6,5 10° 0

4 2,0x 108 19x107 78x10° 3,8x10° 0
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Bang 7a. Mat ) (con/nghiém thurc) va hi¢u luc (%) phong trir sau to cua cac chung

vi khuan B. thuringiensis var. kurstaki chiéu tia UV

Nghiém thirc S6 siu séng (con/nghiém thic)

1 NSXL LLL1 LLL 2 LLL3 LLL 4 5
VBt21110.1UV 8 8 9 9 8.5
VBt26310.1UV 8 10 10 9 9.3
VBt2751UV 9 9 9 9 9.0
VBt21110.1 7 6 7 8 7,0
VBt26310.1 8 9 7 8 8,0
VBt2751 9 7 9 7 7,8
bC 10 10 10 10 10.0

2 NSXLL LLL1 LLL 2 LLL3 LLL 4 TB
VBt21110.1UV 5 6 6 7 6.0
VBt26310.1UV 8 9 9 8 8.5
VBt2751UV 8 8 8 9 8.3
VBt21110.1 6 5 5 4 5.0
VBt26310.1 7 6 7 6 6.5
VBt2751 8 6 7 6 6.8
bC 10 10 10 10 10.0

3 NSXL LLL1 LLL 2 LLL3 LLL 4 TB
VBt21110.1UV 5 5 4 5 4.8
VBt26310.1UV 8 8 9 8 8.3
VBt2751UV 7 6 7 8 7.0
VBt21110.1 5 3 4 3 3.8
VBt26310.1 6 5 6 5 55
VBt2751 7 5 4 5 53

DC 10 10 10 10 10.0
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Bang 7b. Mat ) (con/nghiém thuc) va hi¢u luc (%) phong trur sau to cua cac chung

vi khuan B. thuringiensis var. kurstaki chiéu tia UV

S NSXL LLL1 LLL 2 LLL 3 LLL 4 TB
VBt21110.10V 4 3 5 4 4.0
VB(26310.1UV 6 6 7 7 6.5
VBt2751UV 5 6 6 5 5.5
VBt21110.1 3 2 3 3 2,8
VBt26310.1 5 4 5 4 4,5
VBt2751 5 4 3 3 3,8
bC 10 10 10 10 10.0

7 NSXL LLL1 LLL 2 LLL 3 LLL 4 TB
VBt21110.1UV 3 3 4 4 3.5
VBt26310.1UV 6 5.5
VBt2751UV 5 5 5 5 5.0
VBt21110.1 2 2 2 2 2,0
VBt26310.1 3 3 3 3 3,0
VBt2751 3 2 2 2 2,3
bC 10 10 10 10 10.0

Bang 7c¢ Hiéu qua gy chét (%) siu to cta cdc chung vi khuan da duoc chiéu tia UV

Hiéu qua gy chét (%) siu to

Dong vi khuin
1 NSXL 2 NSXLL 3 NSXL 5 NSXL 7 NSXL

VB21110.1AUV 15,0 bed 40,0b 52,5 ab 60,0 b 65,0 b
VBt26310.1AUV 7,5 cde 15,0 c 17,5¢ 350b 45,0 c
VBt2751AUV 10,0 de 17,5 ¢ 30,0d 45,0d 50,0 ¢
VBt21110.1 30,0 a 50,0 a 62,5a 72,5a 80,0 a
VBt26310.1 20,0 ab 350b 45,0b 55,0b 70,0 b
VB(2751 22,5 abc 325b 47,5b 62,5b 77,5 a
bC 00e 0,0d 0,0e 00e 0,0d
Muc ¥ nghia ok ok hk ok ok
CV (%) 5.4 4,7 8,0 7,8 8,2

Trong cing 1 cot, cdc gid tri c6 chit cdi theo sau giong nhau thi si khdc biét khong
co y nghia; **: khac biét o muc rat co y nghia; NSXL: Ngay sau xir 1y, Mdt do vi
khudn 10° CFU/mL, Péi chitng phun nwée cat véi liéu luong la 100 ml.
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Bang 8a. Mat ) (con/nghiém thurc) va hi¢u luc (%) phong trir sdu khoang ctia cac

chung vi khuéan B. thuringiensis var. kurstaki chiéu tia UV

Nghiém thirc S6 siu séng (con/nghiém thic)

1 NSXL LLL1 LLL 2 LLL3 LLL 4 5
VBt21110.1UV 9 8 9 9 8.8
VBt26310.1UV 9 9 9 9 9.0
VBt2751UV 9 9 9 10 9.3
VBt21110.1 7 6 7 7 6,8
VBt26310.1 9 8 9 8,5
VBt2751 9 7 7 8 7,8
bC 10 10 10 10 10.0

2 NSXLL LLL1 LLL 2 LLL3 LLL 4 TB
VBt21110.1UV 9 7 8 8 8.0
VBt26310.1UV 8 9 8 8 8.3
VBt2751UV 9 8 9 8 8.5
VBt21110.1 6 5 5 6 5,5
VBt26310.1 8 8 7 8 7,8
VBt2751 8 4 5 6 5.8
bC 10 10 10 10 10.0

3 NSXL LLL1 LLL 2 LLL3 LLL 4 TB
VBt21110.1UV 8 6 7 7 7.0
VBt26310.1UV 8 7 7 9 7.8
VBt2751UV 8 7 9 8 8.0
VBt21110.1 5 4 4 4 4,3
VBt26310.1 6 6 7 5 6,0
VBt2751 6 4 5 5 5,0

DC 10 10 10 10 10.0
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Bang 8b. Mat ) (con/nghiém thurc) va hi¢u luc (%) phong tru sau khoang cua cac

chung vi khuén B. thuringiensis var. kurstaki chiéu tia UV

S NSXL LLL1 LLL 2 LLL 3 LLL 4 TB
VBt21110.10V 6 5 7 5 5.8
VB(26310.1UV 6 6 7 7 6.5
VBt2751UV 7 8 7 8 7.5
VBt21110.1 4 2 3 3 3,0
VBt26310.1 5 5 5 4 4,8
VBt2751 4 3 4 4 3,8
bC 10 10 10 10 10.0

7 NSXL LLL1 LLL 2 LLL 3 LLL 4 TB
VBt21110.1UV 4 4 5 4 4.3
VBt26310.1UV 5 4 5 6 5.0
VBt2751UV 7 6 7 7 6.8
VBt21110.1 3 2 2 2 2,3
VBt26310.1 4 4 3 2 3,3
VBt2751 3 3 2 3 2,8
bC 10 10 10 10 10.0

Bang 8c. Hic¢u luc gay chét (%) sau khoang cua cdc chung vi khuan da dugc chiéu
tia UV

Hiéu qua gay chét (%)sau khoang

Chiing vi khuén
1 NSXL 2 NSXL 3 NSXL 5 NSXL 7 NSXLL

VBt21110.1AUV 12,5¢ 20,0b 30,0 cd 42,5d 57,5¢
VBt26310.1AUV 10,0 ¢ 17,5b 22,5d 35,0d 50,0 ¢
VBt2751AUV 7,5 cd 15,0b 20,0d 25,0e 32,5d
VBt21110.1 32,5a 45,0 a 57,5 a 70,0 a 77,5 a
VBt26310.1 15,0 be 22,50 40,0 bc 52,5¢ 67,5b
VBt2751 22.5b 42,5a 50,0 a 62,5b 72,5 a
bC 0,0d 0,0c 0,0e 0,0 f 0,0e

Murc ¥ nghia ok ok ok ok *k

CV (%) 6,3 10,9 10,1 6,3 3,9

Trong cing 1 cot, cdc gid tri c¢o chir cdi theo sau giong nhau thi sy khdc biét khong
co Y nghia; **: khdc biét o mirc rdt ¢é Y nghia; NSXL: Ngay sau xu Ly; Mat do vi
khudn 10° CFU/mL, Poi chirng phun niede cdt voi liéu lwong la 100 ml.
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Bang 9a. Mat ) (con/nghiém thurc) va hi¢u luc (%) phong trur sau xanh da lang cua

vi khuan B. thuringiensis var. kurstaki chiéu tia UV

Nghiém thirc S6 siu séng (con/nghiém thic)

1 NSXL LLL1 LLL 2 LLL3 LLL 4 5
VBt21110.1UV 10 8 9 8 8.8
VBt26310.1UV 10 9 9 10 9.5
VBt2751UV 10 10 10 10 10.0
VBt21110.1 7 7 6 6 6,5
VBt26310.1 8,0
VBt2751 8 7 8 7,3
bC 10 10 10 10 10.0

2 NSXLL LLL1 LLL 2 LLL3 LLL 4 TB
VBt21110.1UV 8 8 7 6 7.3
VBt26310.1UV 8 9 8 8 8.3
VBt2751UV 9 9 8 8 8.5
VBt21110.1 5 6 5 5 5,3
VBt26310.1 8 8 7 6 7,3
VBt2751 7 8 7 5 6,3
bC 10 10 10 10 10.0

3 NSXL LLL1 LLL 2 LLL3 LLL 4 TB
VBt21110.1UV 7 8 6 6 6.8
VBt26310.1UV 8 8 7 7 7.5
VBt2751UV 8 8 7 8 7.8
VBt21110.1 4 5 5 4 4,5
VBt26310.1 7 7 6 6 6,5
VBt2751 6 5 6 4 53
bC 10 10 10 10 10.0
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Bang 9b. B. thuringiensis var. kurstaki phong trir sdu xanh da lang ctia

cic chung vi khuan B. thuringiensis var. kurstaki chiéu tia UV

S NSXL LLL1 LLL 2 LLL 3 LLL 4 TB
VBt21110.10V 6 7 6 6 6.3
VB(26310.1UV 7 6 6 7 6.5
VBt2751UV 8 7 6 7 7.0
VBt21110.1 4 5 3 2 3,5
VBt26310.1 5 6 5 4 5,0
VBt2751 4 5 4 3 4,0
bC 10 10 10 10 10.0

7 NSXL LLL1 LLL 2 LLL 3 LLL 4 TB
VBt21110.1UV 5 5 5 4 4.8
VBt26310.1UV 4 5 53
VBt2751UV 7 6 6 6 6.3
VBt21110.1 3 2 2 2 2,3
VBt26310.1 4 3 3 3 3,3
VBt2751 3 4 2 3 3,0
bC 10 10 10 10 10.0

Bang 9c. Hiéu qua giy chét (%) siu xanh da ldng cta cdc chung vi khuan di duoc

chiéu tia UV

Hiéu qua giy chét (%) siu xanh da lang

Chung vikhuan — Qo= NSXL, 3NSXL  5NSXL 7 NSXL
VB121110.1AUV 125 cd 27.5 be 32.5 be 375D 525¢
VB26310.1AUV 5.0 de 17.5cd 25,0 be 350D 475 ¢
VB{2751AUV 0.0e 15.0d 22.5¢ 30,0 b 37.5d
VBt21110.1 350 a 475a 550 a 65.0 a 775 a
VB126310.1 20,0 be 27.5 be 350D 50,0 b 67.5b
VB(2751 27.5 ab 37.5 ab 4752 60.0 ab 70,0 ab
PC 0.0 e 0.0e 00d 00d 0.0e

Mitc ¥ nghia Kok Kok ok Kk ok
CV (%) 7.6 3.6 71 8.9 74

Trong cing 1 cot, cdc gid tri ¢é chit cdi theo sau giong nhau thi sy khdc biét khong
cO ¥ nghia; **: khac bi¢t ¢ mirc rat ¢ y nghia; NSXL: Ngay sau xiu ly; Mat do vi
khudn 10° CFU/mL, Doi chirng phun nuéc cat véi liéu luong la 100 ml.
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Bang 10. Dién bién mat do cua cdc chung vi khudn B. thuringiensis var. kurstaki

(CFU/mL) ¢ cac moi truong

Lan Mat d6 vi khuin (CFU/mL)
Nghiém thirc
liplai  MTI1 MT2 MT3 MT4

1 52x108  6,1x107 55x108  20x 108
2 49x10%  50x107  69x10%  3,7x108

VBt21110.1
3 50x108  4,6x107  7,0x10%  34x10®
4 52x10%8  50x107 72x10%  3,0x108
1 30x108  1,0x10® 50x10%  1,5x10®
2 35x10°  73x107  65x10%  1,1x10®

VBt26310.1
3 32x108  56x107  44x108  2,0x 108
4 33x 108 53x107  47x10%  1,7x10%
1 2,1x10°  4,1x10"7 38x10% 1,7x10®
2,1x10%8  32x107 35x10%  1,55x 10

VBt2751

2
3 2,05x 108 3,7x 10’ 3,4x 108 1,1 x 108
4 2,0x 108 33x 10’ 4,0x 108 1,5x 108
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Bang 11. Dién bién mat do cua cdc chung vi khudn B. thuringiensis var. kurstaki

(CFU/mL) ¢ cdc murc thoi gian

Nghiém Lan Mit d6 vi khuin (CFU/mL)
thirc lip lai 24 36 48 60 72
1 398x10" 56x107 55x10° 27x10% 6,6x 107
2 40x 107 4,7x107  70x10° 3,6x10° 44x 107
VBt21110.1
3 37x107  50x107  7,5x10% 3,0x10% 58x10
4 41x107 55x107 72x10° 35x10° 6,5x 107
1 51x10°  7,5x107  58x10° 25x10% 4,5x 10
2 42x107  73x107 54x10% 3,1x10% 3,5x 10
VBt26310.1
3 38x107 54x107 47x10% 25x10% 3,4x10
4 51x107  53x107  51x10% 27x10% 29x 10
1 42x 107 63x107 55x10° 23x10% 3,3x 107
2 34x107 54x107 69x10% 27x10% 24x10
VBt2751
3 32x107  58x107 45x10% 34x10% 1,8x 10’
4 37x107  6,0x107 62x10% 33x10% 4,0x 10’
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Bang 12. Dién bién mat do cua cdc chung vi khudn B. thuringiensis var. kurstaki

(CFU/mL) ¢ cac mirc pH

Nghi¢m Lan Mat di khuan (CFU/mL)
thire Lip lai 6 6.5 7 7.5 8
1 1,9x10° 3,0x10% 3,7x10° 4,1x10° 4,1x10°
2 26x10%8 25x10% 48x10° 42x10° 7,1x10®
VBt21110.1
3 22x10% 27x10% 4,1x10% 4,7x10° 4,5x10°
4 25x10% 28x10° 3,5x10% 50x10® 55x10°
1 2,7x10% 41x10% 35x10° 54x10° 1,5x10°
2 24x10% 35x10% 4,1x10% 55x10° 2,5x10®
VBt26310.1
3 28x108 24x10° 3,1x10° 64x10® 12x 108
4 25x10% 27x10% 3,7x10% 7,3x10% 22x10®
1 1,3x10% 3,1x10% 4,1x10° 82x107 50x10’
2 1,9x 108 29x10% 40x10% 7,5x107 8,1x 107
VBt2751
3 24x 108 24x10° 44x10° 47x10° 4,0x 108
4 1,4x108 32x10% 50x10° 53x10° 52x108
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Bang 13. Dién bién mat do cua cdc chung vi khudn B. thuringiensis var. kurstaki

(CFU/mL) ¢ cac muc nhiét d§

Nghiém Lan Mat d6 vi khuan (CFU/g)
thire 13p lai 27 30 33 36 39
1 35x 108 51x10%8 54x10° 2,1x10° 1,5x10°
2 24x10%8 30x10° 55x10% 1,5x10% 1,5x10°
VBt21110.1
3 38x 108 3,6x10%8 64x10° 22x10° 12x10°
4 35x108  3,5x10% 7,3x10° 1,3x10° 22x10®
1 1,9x10° 40x10% 47x10% 1,6x10% 7,0x 10’
2 26x10° 35x10% 68x10% 1,8x10% 6,1 x 107
VBt26310.1
3 22x108 27x10% 51x10% 1,6x10% 3,8x10’
4 25x 108 28x10% 52x10% 25x10% 52x10’
1 23x10° 4,1x10% 6,1x10% 58x10% 1,3x108
2 29x10° 49x10% 65x10% 55x10% 1,9x108
VBt2751
3 25x10° 34x10% 29x10% 54x10% 2,0x 108
4 2,1x10% 35x10% 49x10% 73x10% 1,4x108




Bang 14. Dién bién mat do vi khuan B. thuringiensis var. kurstaki (CFU/mL) khi
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1én men bang hé théng 1én men ty dong 2 1it BioFlo 120

Mait d9 vi khuian (CFU/mL)

Nghiém thii Lan lip lai
shiem e Lanfap il 24 giv 48 giov
1 4.8 x 1013 2.1x 10
NT1 2 3,8x 102 1,4 x 101
3 2.1 x 102 2,2 x 10
4 3,2x 102 1,3 x 101
1 54x 1013 1,3x 1013
NT2 2 5,5 x 1012 1,8 x 1014
3 6.4 x 1012 1,6 x 1014
4 7.3 x 1012 2,5x 101
1 5,5 x 10" 2,8 x 10
NT3 2 6,9 x 1012 3,5x 1014
3 43 x 10" 1,4x 101
4 7.2 x 1012 43 x 1014
1 5,5x 108 3,8x 108
NT4 2 5,9 x 107 3,7 x 108
3 1,3x 108 2,5x 108
4 6,5 x 108 7,0 x 108

NT 1 (Lén men tw dong BioFlo 120, dich tang sinh 0,1%), NT 2 (Lén men ty dong
BioFlo 120, dich tang sinh 0,5%), NT 3 (Lén men tu dong BioFlo 120, dich tang
sinh 1,0%), NT 4 (Lén men thong thuong, dich tang sinh 1,0%)



Bang 15. Dién bién mat sb sau to (Plutella xylostella) cua hai chung vi khuan
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VBt21110.1 va VBt26310.1 trong diéu kién phong thi nghiém

Nghiém thirc S6 sau to song (con/nghiém thirc) B
1 NSXL LLL 1 LLL 2 LLL 3 LLL 4
107 CFU/mL 7 7 6 7 6,8
108 CFU/mL 5 6 5 6 55
10° CFU/mL 4 5 5 5 4,8
Dbi ching 10 10 10 10 10,0
2 NSXL LLL 1 LLL 2 LLL 3 LLL 4 TB
10’ CFU/mL 5 6 4 3 4,5
108 CFU/mL 3 4 5 4 4,0
10° CFU/mL 3 4 3 3 33
Déi ching 10 10 10 10 10,0
3 NSXL LLL 1 LLL 2 LLL 3 LLL 4 TB
107 CFU/mL 3 4 3 2 3.0
108 CFU/mL 2 3 3 3 2.8
10° CFU/mL 3 2 3 2 2.5
Déi ching 10 10 10 10 10.0
5 NSXL LLL 1 LLL 2 LLL3 LLL 4 TB
10’ CFU/mL 2 3 2 2 2,3
108 CFU/mL 1 2 2 3 2,0
10° CFU/mL 2 2 2 1 1,8
Déi ching 10 10 10 10 10.0
7 NSXL LLL 1 LLL 2 LLL 3 LLL 4 TB
10’ CFU/mL 1 2 1 2 1,5
108 CFU/mL 0 1 1 1 0,8
10° CFU/mL 0 1 0 0 0,3
Déi ching 10 10 10 10 10.0
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Bang 16. Dién bién mat sé siu khoang (Spodoptera litura) cia hai ching vi

khuan VBt2110.1 va VBt26310.1 trong diéu kién phong thi nghiém

Nghiém thirc S6 sau khoang song (con/nghiém thiic) B
1 NSXL LLL 1 LLL 2 LLL 3 LLL 4
107 CFU/mL 8 9 7 7 7,8
108 CFU/mL 6 8 6 8 7,0
10° CFU/mL 7 7 5 6 6,3
Dbi ching 10 10 10 10 10,0
2 NSXL LLL 1 LLL 2 LLL 3 LLL 4 TB
10’ CFU/mL 4 6 5 5 5,0
108 CFU/mL 5 4 5 5 4,8
10° CFU/mL 4 3 4 4 3,8
Déi ching 10 10 10 10 10,0
3 NSXL LLL 1 LLL 2 LLL 3 LLL 4 TB
107 CFU/mL 3 4 4 5 4,0
108 CFU/mL 3 4 3 3 33
10° CFU/mL 3 2 3 2 2,5
Déi ching 10 10 10 10 10.0
5 NSXL LLL 1 LLL 2 LLL3 LLL 4 TB
107 CFU/mL 3 2 3 3 2,8
108 CFU/mL 3 2 2 2 2,3
10° CFU/mL 2 2 2 1 1,8
Déi ching 10 10 10 10 10.0
7 NSXL LLL 1 LLL 2 LLL 3 LLL 4 TB
10’ CFU/mL 3 2 1 2 2,0
108 CFU/mL 2 1 2 1 1,5
10° CFU/mL 1 1 2 1 1,3
Déi ching 10 10 10 10 10.0




62

Bang 17. Dién bién mat sd sdu xanh da lang (Spodoptera exigua) cua hai

chung vi khuan VBt2110.1 va VBt26310.1 trong diéu kién phong thi nghiém

Nghiém thitc  S6 siu xanh da lang song (con/nghiém thirc)

1 NSXL LLL 1 LLL 2 LLL 3 LLL 4 B
107 CFU/mL 8 7 8 8 7.8
108 CFU/mL 7 6 7 5 6,3
10° CFU/mL 5 6 7 4 5,5

Dbi ching 10 10 10 10 10,0

2 NSXL LLL 1 LLL 2 LLL 3 LLL 4 TB
10’ CFU/mL 6 5 6 6 5.8
108 CFU/mL 5 4 4 4 43
10° CFU/mL 3 4 4 4 3,8

Déi ching 10 10 10 10 10,0

3 NSXL LLL 1 LLL 2 LLL 3 LLL 4 TB
107 CFU/mL 5 4 5 5 4,8
108 CFU/mL 3 3 4 4 3,5
10° CFU/mL 3 3 3 3 3,0

Déi ching 10 10 10 10 10.0

5 NSXL LLL 1 LLL 2 LLL3 LLL 4 TB
107 CFU/mL 4 3 4 4 3,8
108 CFU/mL 3 3 2 3 2,8
10° CFU/mL 3 2 3 2 2,5

Déi ching 10 10 10 10 10.0

7 NSXL LLL 1 LLL 2 LLL 3 LLL 4 TB
10’ CFU/mL 2 2 2 3 2,3
108 CFU/mL 2 2 1 2 1,8
10° CFU/mL 2 1 2 1 1,5

Déi ching 10 10 10 10 10.0




Bang 18. Dién bién mat s6 sdu to (Plutella xylostella) & cdc nghiém thic phun

63

ché pham VBt trong diéu kién nha ludi

Nghiém thirc S6 sau sdng (con/nghiém thirc)

1 NSXL LLL1 LLL 2 LLL 3 LLL 4 B
NT 1 8 6 7 6 6,8
NT 2 7 7 7 8 7,3
NT 3 6 6 7 6 6,3
NT 4 10 10 10 10 10,0

2 NSXL LLL1 LLL 2 LLL3 LLL 4 TB
NT 1 4 3 4 3 3,5
NT 2 5 6 5 5 53
NT 3 4 4 5 3 4,0
NT 4 10 10 10 10 10,0

3 NSXL LLL1 LLL 2 LLL3 LLL 4 TB
NT 1 3 2 2 3 2,5
NT 2 4 5 4 3 4,0
NT 3 3 2 3 3 2,8
NT 4 10 10 10 10 10.0

5 NSXL LLL1 LLL 2 LLL3 LLL 4 TB
NT 1 2 2 2 1 1,8
NT 2 3 4 3 2 3,0
NT 3 3 2 2 3 2,5
NT 4 10 10 10 10 10.0

7 NSXL LLL1 LLL 2 LLL3 LLL 4 TB
NT 1 1 2 1 1 1,3
NT 2 3 3 3 2 2,8
NT 3 2 2 2 3 2,3
NT 4 10 10 10 10 10.0

NT 1 (Lén men tu dong BioFlo 120), NT 2 (Lén men thong thuong), NT3 (Vi-Bt®

32000 WP) NT 4 (Phun nuéc cat). NSXL: ngdy sau xir Iy; LLL; lan ldp lai
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Bang 19. Hiéu qua (%) cta ché pham VBt d6i véi sau to trong diéu kién nha

ludi

Nghiém  Litu lwong Hiéu qua gy chét sau to (%)

thic — (mlg/ha)  yNgp  2NSP  3NSP  5NSP 7 NSP

NT 1 1.000 32,5 ab 65,0 a 75,0 a 82,5a 87,5a
NT 2 1.000 27,5b 475b 60,0 b 70,0 b 72,5 a
NT 3 1.000 375a 60,0 a 72,5 a 75,0 ab 77,5 ab
NT 4 1.000 0,0c 0,0c 0,0c 0,0c 0,0c
Mikc y nghia ek s s s sk
CV (%) 8,8 5,6 5,1 4,9 4,5

#%: khdc biét ¢ mikc rat c6 y nghia; NSP: Ngdy sau phun; NT 1 (Lén men tu
dong BioFlo 120), NT 2 (Lén men thong thieong), NT3 (Vi-Bt® 32000 WP) NT 4 (Phun
nude cat).

Bang 20. Hiéu qua (%) cua ché pham VBt ddi véi sau khoang (Spodoptera

litura) trong diéu kién nha ludi

Nghiém  Lidu lwong Hiéu qua gay chet sau khoang (%)

thic — (ml,g/ha) | Ngp  2NSP  3NSP  5NSP  7NSP

NT 1 1.000 32.5a 60,0 a 67,5 a 77,5 a 85,0a

NT 2 1.000 22.5b 42,5b 62,54 70,0 b 75,0 a

NT 3 1.000 30,0 a 52,5a 60,0 a 75,0 ab 80,0 a

NT 4 1.000 0,0c 0,0c 0,0c 0,0c 0,0c
Mirc y nghia ®k *k *k ®k ®k
CV (%) 11,6 6,6 5.4 4,9 4,4

Trac nghiém phan hang theo phép thir DUNCAN & mikc 5 %o; **: khdc biét &
muc rat co y nghia; NSP: Ngay sau phun; NT 1 (Lén men tw dong BioFlo 120), NT 2
(Lén men théng thuong), NT3 (Vi-Bt® 32000 WP) NT 4 (Phun nuéc cdt).



Bang 21. Dién bién mat s6 siu khoang (Spodoptera litura) & cic nghiém thirc phun
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ché pham VBt trong diéu kién nha ludi

Nghiém thirc S6 siu séng (con/nghiém thic)

1 NSXL LLL1 LLL 2 LLL3 LLL 4 5
NT 1 6 7 7 7 6,8
NT 2 8 8 8 7 7.8
NT 3 7 7 7 7 7,0
NT 4 10 10 10 10 10.0

2 NSXL LLL1 LLL 2 LLL3 LLL 4 TB
NT 1 5 4 3 4 4,0
NT 2 6 5 6 6 5.8
NT 3 5 5 4 5 4,8
NT 4 10 10 10 10 10.0

3 NSXL LLL1 LLL 2 LLL3 LLL 4 TB
NT 1 4 3 3 3 33
NT 2 4 4 3 4 3.8
NT 3 4 5 2 5 4,0
NT 4 10 10 10 10 10.0

5 NSXL LLL1 LLL 2 LLL 3 LLL 4 TB
NT 1 2 3 2 2 2,3
NT 2 3 2 3 4 3,0
NT 3 2 3 2 3 2,5
NT 4 10 10 10 10 10.0

7 NSXL LLL1 LLL 2 LLL3 LLL 4 TB
NT 1 1 2 2 1 1,5
NT 2 2 2 3 3 2,5
NT 3 2 2 1 3 2,0
NT 4 10 10 10 10 10.0

NT I (Lén men tu dong BioFlo 120), NT 2 (Lén men thong thuong), NT3 (Vi-Bt®

32000 WP) NT 4 (Phun nudc cat). NSXL: ngay sau xir Iy; LLL; lan ldp lai
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Bang 22. Dién bién mat sb sau xanh da ling (Spodoptera exigua) & cic nghiém thirc

phun ché pham VBt trong diéu kién nha ludi

Nghiém thirc S6 siu séng (con/nghiém thic)

1 NSXL LLL1 LLL 2 LLL3 LLL 4 5
NT 1 6 7 7 6 6,5
NT 2 7 7 7 8 7,3
NT 3 8 7 7 7 7,3
NT 4 10 10 10 10 10.0

2 NSXL LLL1 LLL 2 LLL3 LLL 4 TB
NT 1 5 4 6 4 4,0
NT 2 4 5 6 7 5,5
NT 3 5 5 5 4 4,8
NT 4 10 10 10 10 10.0

3 NSXL LLL1 LLL 2 LLL3 LLL 4 TB
NT 1 3 4 3 2 3,0
NT 2 4 4 4 5 4,3
NT 3 3 4 4 4 3.8
NT 4 10 10 10 10 10.0

5 NSXL LLL1 LLL 2 LLL 3 LLL 4 TB
NT 1 3 2 3 2 2,5
NT 2 3 4 4 4 3,8
NT 3 3 2 4 3 3,0
NT 4 10 10 10 10 10.0

7 NSXL LLL1 LLL 2 LLL3 LLL 4 TB
NT 1 2 2 2 2 2,0
NT 2 3 2 3 4 3,0
NT 3 3 2 2 3 2,5
NT 4 10 10 10 10 10.0

NT 1 (Lén men ty dong BioFlo 120), NT 2 (Lén men thong thuong), NT3 (Vi-Bt®
32000 WP) NT 4 (Phun nudc cat). NSXL: ngay sau xw ly; LLL; lan lap lai
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Bang 23 Hiéu qua (%) cta ché pham VBt ddi v6i sdu xanh da lang (Spodoptera

exigua) trong di€u kién nha ludi

Nghiém  Liéu lwong
thirc (ml, g/ha)

Hiéu qua gay bénh sau xanh da lang (%)

1 NSP 2 NSP 3 NSP S NSP 7 NSP

NT 1 1.000 35,0 a 60,0 a 70,0 a 75,0 a 80,0 a
NT 2 1.000 27,5b 45,0b 57,5b 62,5b 70,0 b
NT 3 1.000 27,5b 52,5 ab 62,5 ab 70,0 ab 75,0 ab
NT 4 1.000 0,0 c 0,0 c 0,0 c 0,0c 0,0 c
Mikc ¥ nghia o . . ;. .
CV (%) 11,1 8,2 5,3 49 4.7

Tlrdrc nghiém phan hang theo phép thir DUNCAN o mutc 5 %, **: khdc biét o
muec rat co y nghia; NSP: Ngay sau phun; NT 1 (Lén men tw dong BioFlo 120), NT 2
(Lén men théng thuwong), NT3 (Vi-Bt® 32000 WP) NT 4 (Phun nuéc cat).
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Bang 24. Dién bién mat s6 siu to (Plutella xylostella) & cdc nghiém thic phun

ché pham VBt trén cay cai ngoai dong rudng

Nghiém thirc S6 sau sdng (con/nghiém thirc) B
Trwdc phun LLL1 LLL 2 LLL3 LLL 4

NT 1 12 9 10 8 9,8
NT 2 8 10 8 10 9,3
NT 3 12 10 8 10 10,0
NT 4 8 7 10 11 9,0
1 NSXL LLL1 LLL 2 LLL3 LLL 4 TB
NT 1 6 5 7 6 6,0
NT 2 7 7 8 7,5
NT 3 8 6 8 7,0
NT 4 9 11 10 9,8
3 NSXL LLL1 LLL 2 LLL3 LLL 4 TB
NT 1 4 3 5 4 4,0
NT 2 5 6 7 6,0
NT 3 6 5 5 5,3
NT 4 13 14 14 15 14,0
5 NSXL LLL1 LLL 2 LLL3 LLL 4 TB
NT 1 2 2 3 2 2,3
NT 2 4 3 4 4 3.8
NT 3 4 3 3 2 3,0
NT 4 14 15 13 16 14,5
7 NSXL LLL1 LLL 2 LLL3 LLL 4 TB
NT 1 2 3 2 1 2,0
NT 2 3 4 3 3 33
NT 3 3 4 2 3 3,0
NT 4 10 12 10 12 11,0

NT I (Lén men ty dong BioFlo 120), NT 2 (Lén men thong thuong), NT3 (Vi-Bt®
32000 WP) NT 4 (Phun nudc cat). NSXL: ngay sau xw ly; LLL; lan lap lai



PHU LUC

SO LIEU VUNG LAY MAU
PIA PIEM
STT VvibO KINHPQ | MA HOA Pic diém
TINH, TP HUYEN, XA
Pong bang song Hong (8 tinh - 31/152)
Xa Duc Tu, bong Anh 21006’07,7” 105052’42,4’ ’ Tréng, hinh tron, bé mat nhan,
1|Ha Noi VBt246 vién gon song
Thon Luong N6 (X3 Tuyén Duong) 21°09°36,4" [105°50°42,1 Tring, bé mit hoi san sui,
2|Ha Noi Dong Anh VBt2410  |vién ring cua
Phu Cudng, Séc Son 21°12709,9" [105%8°11,7> Tréng, vién phan thiy, bam chat
3|Ha Noi VBt2413 vao moi trudong
Thon Thuong Pai Thinh, Mé Linh 21°11°50,6”> 105°42°37,1”
4(Ha No6i VBt2417 Tréng stra, hinh tron, nho 1én, nhﬁy, vién nhén
Khu Lién Linh, Thanh Tri 20°56°12,3°" [105°51°32,3” Trang, hinh trimg, vién mo,
5/Ha Noi VBt2426  |bé mit san sui
Ha Hoi, Thuong Tin 20°51°39,0" [105°52°49,7>> Trang, dang bat dinh, vién phan
6|Ha Noi VBt2429  |thiy nho, san sui
Dao Dirc, Binh Xuyén 21°14°54,5° [105°40°28,2” Tron, mau trang sita, vién nguyén, bé mit
7|Vinh Phiic VBt2112 bang phing moc toéa ra nhu 16ng chim.
Cau Lo Cang 21016’27,5” 105°38°3 1,4 Dang bat dinh, mau héng nhat, vién phan
thily, c6 nim & tAm, bén mit nhan dinh chat
8| Vinh Phiic VBt2113 vao moi trudong
Thanh Tra, Vinh Yén 21°16°40,9° [105°36°48.,0” Tron, mau trang sira, bé mit san sui, vién
9|Vinh Phuc VBt2115 nguyén, hoi mo va moc lan ra moi truong




PIA PIEM

STT vibO KINHPQ | MA HOA Pic diém
TINH, TP HUYEN, XA
Phudc Luu, Vinh Yén 21°16°56,0 [105°37°28,3” Tron, mau trang sira, bé mit san sui, vién
10{Vinh Phtc VBt2116 nguyén, hoi mo va moc lan ra moi truong
Pao Dtrc, Binh Xuyén 21%15° 16,1 105039’59,0” Tron, mau tréng sira, bé mit san
sui, vién nguyén, hoi mo va moc lan ra moéi
11{Vinh Phtc VBt2119 truong
Thi Xa Phuc Yén 21°13°40,6> |105%42°48,0” Tron, mau trang sira, bé mit san
stii, vién nguyén, hoi m¢ va moc lan ra moi
12|Vinh Phuc VBt21110  |truong
Khu cau Bo, TP Thai Binh 2027°12,7 [106°20°55,2” Tron, mau tring sita, bé mit san sii, vién
13| Thai Binh VBt2272 nguyén, hoi m¢ va moc lan ra méi trudng
Ngi Ba Dong My 20"27°43,2° [106°21°3,33” Tron, vién nguyén, mau tring sita, c6 nim
& tam, bé mit san sui, dinh chat vao moi
14| Thai Binh VBt2274 truong
Xa Phu Luong, Bong Hung 20°34° 13,87 106°20°34”° Tron, mau h@)ng nhat, vién nguyeén, bé mat
15|Thai Binh VBt2277 udt, nho 1én.
Xa bong Hai, Quynh Phuy 20036’22,2” 106022’48,7’ ’ Dang bat dinh, mau héng nhat, c6 num,
16| Thai Binh VBt2279  |vién nhin, bé mit bang phang, hoi nho
Ta Song Hong, Vil Thu 20"26°30,10"" [106"13°16,20’
Tron, mau tréng sira, vién nguyén, tdm nhan,
17|Thai Binh VBt22713  |bé mat dang soi li ti, bAm chat vao moi truong
Xa Thanh Tuyén, Thanh Liém 2()029’51,7” 105% 5°02,5” Tron, mau tréng sira, vién nguyén, bé mat
18|Ha Nam VBt2263 udt, tam sam mau, hoi nho.
Liém Chung, Pha Ly 20°31°33,4 [105"55°46,80’
Tron, vién nhin, mau tréng stra, cO6 num &
19|Ha Nam VBt22616 tdm, bé mit nhin, moc tda ra nhu l6ng chim




STT

PIA PIEM

TiNH, TP

HUYEN, XA

KINH PO

MA HOA

Pac diem

20

Nam Dinh

Pé Song Hong, My Tan, My Loc

20"26°42,30°

106°12°06,10°’

VBt22811

Dang bat dinh, mau hong nhat, tim nhon,
nhin, vién nguyén, bé mat bang phing, KL
day.

2

—_—

Nam Dinh

Hién Khanh, Vi Ban

20"26°35,1”

106°03°58,10°’

VBt2284

Dang bat dinh, mau trang sita, vién phan
thuy, nim nhon, bang phang, bam vao moi
truong

22

Hung Yén

Nam Duong, Nhat Tan, Tién L&t

20°41°17,1>

106°05°34,0°

VBt2214

Tron, mau trang sita, vién nguyén, tam
nhan, bé mat dang soi li ti, bAm chdt vao moi
truong

23

Hung Yén

Toan Thing, Kim Dong

20°47°53,9”

106°02°27,5”’

VBt2219

Tron, mau trang sira, vién nguyén, bé mat
bang phang moc tda ra nhu 16ng chim.

24

Hung Yén

Luc Dién, Minh Chau, Yén My

20°51°34,0”

106°01°17,04°’

VBt2219

Dang bét dinh, mau tréng sira, vién phan
thuy, num nhon, bang phang, bam vao moi
truong

25

Bic Ninh

Tan Chi, Tién Du

21°04°30,6>

106°05°37,6”’

VB{t2228

Tron, vién nguyén, mau trang sira, c6 num ¢
tam, b& mat san sui, dinh chét vao moi trudong

26

Béc Ninh

Tuong Giang, Ttr Son

21°07°22,8”

105°59°24,6”’

VBt22210

Dang bét dinh, mau héng nhat, tdim nhon
nhin, vién nguyén, bé mat bang phang, KL
day.

27

Hai Duwong

Ninh Thanh, Ninh Giang

20°45°31,3”

106°22°28,3”’

VBt22014

Tron mau trang stra, vién nhan, c6 nim
nho ¢ tdm, nhin nghiéng bé mat hoi san sui

28

Hai Duong

Cao Théng, Thanh Mién

20°45°54,8”

106°13°18,13”’

VBt22019

Tron, mau trang sira, bé mat san sui, vién
nguyén, hoi mo va moc lan ra moi truong

29

Hai Phong

Dia phan An Hoa, Vinh Béo

20°40°13,9”

106"28°04,6°°

VBt2254

Tron, mau hong nhat, vién nguyén, bé mat
udt, nho 1én.




PIA PIEM

STT vibO KINHPQ | MA HOA Pic diém
TINH, TP HUYEN, XA
Xa Nguyén Giap, Ta Ky 2045°30,5° [106°29°34,7 Tron, vién nhin, mau trang sira, c6 nim &
30(Hai Phong VBt22511 tam, bé mat nhin, moc tda ra nhu long chim
Bao An, An Lo 20°50°05°° 106%33°19,7> Dang bat dinh, mau tring sita, vién phan
thiy, nam nhon, bang phing, bam vao moi
31|Hai Phong VBt22515  |truong
Bién Thanh Khé 16°04°42,10°* {108°10°23,8” Tron mau tréng sita, vién nhan, c6 nim
1|/Pa Niing VBt2361 nho & tAm, nhin nghiéng bé mat hoi san sui
Hoa Khanh, Pa Nang 16°04°40,7>° [108°10°28,9” Tron, mau tring sita , bé mat san sui, vién
2|Pa Nang VBt2362 nhin, c6 nhidu vong tron dong tam.
Ngti Hanh Son 16°00°21 07 108°1 5°50,6”’ Tron, mau tréng sita, bé mit udt, bia nguyén
moc lan trong méi truong, tim c6 mau hong
3|Pa Ning VBt2367 hoi nho
Binh Qui, Thang Binh 15°42°55,7° [108°21°26,0” Dang bt dinh mau tring sita,vién nhin, bé
4/Quiang Nam VBt2351 mit hoi nhy nhét, & gitta c6 nim nho
Qué Phu, Qué Son 15°47°54.4 108°20°25,1 Dang bét dinh, mau hdng nhat, tim nhon,
nhin, vién nguyén, bé mit bang phang, KL
5|Quang Nam VBt2357 day.
Binh Minh, Thiang Binh 15°46°27,2>° [108°25°59,0” Tron, mau tring sira, bé mit sin sui, vién
6|Quang Nam VBt2358 nguyén, hoi m¢ va moc lan ra moéi truong
S. Truong Giang Binh Giang, Thang 15°48°29,8°° [108°21°00,8” Tron, mau héng nhat, vién nguyeén, bé mit
7|Quang Nam |Binh VBt23511  |udt, nho 1én.
10°49°34,1" 1107°52°56,9” Dang bét dinh, mau hong nhat, tim nhon,
nhin, vién nguyén, bé mit bang phang, KL
8|Binh Thuan |Nui Ta Cu VBt2522 day.
10°56°22,6”  [108°9°25,7" Tron, vién nhin, mau trang sira, c6 nim &
9|Binh Thuan |Miii Né, Phan Thiét VBt2527 tam, bé mat nhin, moc tda ra nhu long chim




PIA PIEM

STT vibO KINHPQ | MA HOA Pic diém
TINH, TP HUYEN, XA
10°32°77,8”" |108°56°84,4" Dang bt dinh, mau tring sita, vién phén
thuy, nim nhon, béng phfmg, bam vao moi
10|Binh Thuan |Long Hai, huyén Phu Qui VB2528  |truong
10°30°90,7"  [108°55°90,0" Tron, mau trang sira, bé mit san sui, vién
11|Binh Thuan [My Khé, phuyén Phu Qui VBt25211  |nguyén, hoi md va moc lan ra moi truong
10°30° 80,9”" 108056’39,4" Trc‘)n,‘ mau trang sira, bé mat phang, kho,
12(Binh Thudn |Tam Thanh, huyén Phu Qui VBt25212  |c6 vién nhan, nim nhé & tam
DPong Nam b (4 tinh - 33/196)
Ly Nhon, Can Gio 10°33°25,1" [106°45°30,1°" Tréng sira, hinh tron, nhé 1én,
1|/TPHCM VBt281 nhay, vién nhin
An Thoi Pong, Can Gid 10°30°25,1> [106"51°45,8" Tréng, vién phan thiy, bam chat
2|TPHCM VBt283 vao moi trudng
3|TPHCM An Théi Pong, Can Gio 10°30°51,3> [106°51°41,5” |VBt285 Tréng sita, hinh tron, bé mit kho
4|TPHCM An Théi Pong, Can Gid 10°30°01,6° |106°51°52,6”> |VBt287 Tring sita, hinh tron, b& mat kho
11°02°17,7" {106°28°47,2” ‘ ,
5|TPHCM ND, Cu Chi VBt2836 Tron, vién rang cua, trang duc
11°02°32,2" 1106°29°34,9” Tring, dang bat dinh, vién nhan,
6|/TPHCM NbD, Cu Chi VBt2847 trong 1dm
1 1004’4275” 106025’50’4” Tron, tréng duc, vién khong déu, hinh tan xa,
7|TPHCM  |TLT, Ci Chi VBr2g57  |lanrongtrén thach,
10°53° 17,7 106040’23,7’ ’ Tréng sita, hinh tron, nhé 1én,
8| TPHCM Thanh Xuan, Q12 VBt2874  |nhay, vién nhin
10°55°6,7"  |106°41°6,8" Tron, tring duc, vién khong déu, 16i, hinh tan
9(TPHCM Nhi Binh, Hoc M6n VBt2881 xa lan rdng trén mat thach
10°53°58,1”"  |106°38°34,5" Trang, dang bat dinh, vién phan
10|TPHCM DPong Thanh, Hoc Mén VBt28105  |thiy nho, san sui




PIA PIEM

STT vibO KINHPQ | MA HOA Pic diém
TINH, TP HUYEN, XA
10°53°13,0"  [106°37722,0" Tréng, vién phan thiy, bam chat
11{TPHCM Théi Tam Thon, Hoc Mon VBt28117  |vao mdi trudng
12|Tay Ninh  |Subi P4, Duong Minh Chau 1124’13 1106°19°42,8" |VBt2762 Trang, nho, nhdm
13|Tay Ninh  |Sudi P4, Duong Minh Chau 11°22°40,6" |106°11°38,7” |VBt2767  |Tréng, tho, bé mit hinh ring cua
11°7°24,3"  [106°13°57,7" Trang, hinh tron, vién mo lan ra
14| Tay Ninh Song Vam Co Bong VBt27611 xung quanh
11°1°59,8"  [106°13°44,0" Trang, hinh tron, vién mo lan ra
15|Tay Ninh Phudc Luu, Trang Bang VBt27614 xung quanh
16| Tay Ninh Thanh Pién, Chau Thanh 11°13°10,4 |106°5°24,3”  |VBt27618  |Tring, tho, bé mit hinh rang cua
Tron, vién nguyén, mau tring sita, c6 nim &
17|Pdng Nai  |Théng Nhét 10°58 07,3 [107°08°37”  |VBt2511  |tdm, b& mat san sui, dinh chit vao mdi trudng
Tron mau tréng stra, vién nhin, ¢6 nim nho &
18/Pdng Nai  |Pinh Quan 11°08°54,8” [ 107°14°4,0” |VBt2519  |tam, nhin nghiéng bé mit hoi sn sui
Tron, mau tring sita, vién nguyén, bé mat
19|Pong Nai  |Trang Bom 11°0°34,69” [107°3°2,0”  |VBt25114  |bing phing moc téa ra nhu 16ng chim.
Tron, mau tréng sira, bé mit udt,
bia nguyén moc lan trong moéi trudng, tam co
20|Ddng Nai  |Tan Phu 11°24°13,46” [107°23°43,42” |[VBt25120  |mau hdng hoi nho
21|LAm Pong |Phuong 9, Pa Lat 11957°37” 108°28°23” VBt2639 Trang sita, tron, kho, vién ring cua,
22|Lam Pong  |Phuong Xuan Tho 11°56°46” 108°30°58” VBt26310  |Trang kem, tron, kho, bé mit nhé 1én
23|Lam Pong  |Phuong 4, Da Lat 11°54°46” 108°25°12” VBt26311  |Tring duc, c6 mép ring cua
24|Lam Pong  |Phuong 7, Pa Lat 11°58°38” 108°25'13” VBt26312  |Trang sita, vién nhin, bé mit kho, nho 1én
25(Lam Béng Hb léng, Hb Xuan Huong 11°57°04.6” 108°27°07.6”  |VBt26313 Tréng, tron, kho, vién nhan, nhé 1én
26|Lam Pong | X4 Pa Sar, Lac Duong 12°5°20” 108%31°47” VBt26314  |Trang sita, xui xi, c6 vién ring cua,
27|Lam Déng Xa Pa Sar, Lac Duong 12°0°49” 108°29°49” VBt26315 Tréng trong, bé mat xu xi




PIA PIEM

STT vibO KINHPQ | MA HOA Pic diém
TINH, TP HUYEN, XA
28(Lam Déng Thi Tran, Lac Duong 12°02°42” 10829°17” VBt26316 Tréng, trom, bé mat kho, nho 1én
29|Lam Pong | X4 Pa Chais, Lac Duong 12°7°56” 108°37°60” VBt26317  |Trang sita, vién nhan, bé mat kho, nho 1én,
30|Lam Pong | X& Ka Do, Pon Duong 11°77°00” 108°51°62” VBt26318  |Tring, tron, kho, vién nhin, nho 1én
31|Lam Béng Xa Lac Xuan, Bon Duong 11°78'40” 108°56°65” VBt26321 Tréng duc, bé mit nho 1én, vién rang cua
32|Lam Pong  |Thi trAn Phi Ném 11°45'59" 108°22°48” VBt26325  |Tring, vién nhin, bé mit nhin
33(Lam D@)ng Xa Hi¢p Thanh, Bic Trong 11°45'08” 108°24°24” VBt26327 Tréng sira,thd, vién rang cua
Pong biang séng Ciru Long (5 tinh - 17/106)
Tring sita, dang bat dinh,
1|Tién Giang [Hau Thuén, Hau Thanh - C.Bé 10°23°05”  [105°59°57”  [VBt2735  |vién nhin, bé mit phing
Tron, tréng sira, vién nhan,
2|Tién Giang |Ha&u Thuan, Hau Thanh - C.B¢ 10°23°05” 105°59°57” VBt2736 bé mat u6t, nho 1én
10°18°49” 106%°45°35" Dang bat dinh, trang, vién phan
3|Tién Giang |Tan Thanh - Go Cong Pong VBt27310  |thiy, mau tring, bé mat kho
10°18°38”" 106%°42°57" Trang, vién phan thiy, lan nhanh,
4|Tién Giang |Ting Hoa - Go Cong Pong VBt27311  |bé mit phang
10°22°39” 106°4°48" Tron, mau tréng, vién nguyén,
5|Tién Giang |An Thai - An Cu - Cai Bé VBt27315 | bé mit ndi
10°22°27 106°17°53" Tron, trang, vién hoi nhin, bé mat
6|Tién Giang |Pht Thanh, Pha Riéng - Chau Thanh VBt27322  |phang, kho
10°08°35,5”" [106°32°33,8" Tron, mau tring sita, bé mat
phang, kho, c6 vién nhin ring cua, chim nho
7|Bén Tre Binh Thanh, Giéng Trom VBt2751 & tam
10°08°19.43™" |106°29°54.8" Tron, tring sita, bé mat kho
8|Bén Tre Tan Thanh, Gidong Trom VBt2752 nhiy,c6 chdm nho tring & tim
10°1421.9”"  106°24°18.0" Trang, dang bat dinh, vién phan
9|Bén Tre Pha Hung, Gidong Trom VBt2753 thily nho, san sui




PIA PIEM

STT vibO KINHPQ | MA HOA Pic diém
TINH, TP HUYEN, XA
10°08°29.50" [106"28°28.23" Tréng sita, hinh tron, nh 1én,
10{Bén Tre Tan Hao, Gidong Trém VBt2754  |nhay, vién nhin
10°07°38.11”" [106°29°49.9” Tron, mau tring sita, c6 chAm nhé mau tring
11|Bén Tre Tan Thanh, Giéng Tréom VBt2755 O tam
10012’55.13" 106021 ’14.22" Tron, mau tréng, vién nhan,
12|Bén Tre Luong Hoa, Gidng Trom VBt2756  [co6 tam tring
10°8°40,1"" 106%38°12,5” Trang, bat dinh, vién phén thuy,
13|Bén Tre Thanh Tri, Binh Pai VBt27510  |bé mit phang, kho
Binh Phuoc Xuén 1026179 105°33°32.6” Trang, dang bt dinh, vién phan thily nho,
14|An Giang VBt2961 san sui
15|Pdng Thap |Cac Lanh 10°16°59,5”  |105°45°55,4”  |VBt2771 Trang, hinh tron, vién mo lan ra xung quanh
16|Kién Giang |Pht Quéc VBt2971 Trang, thd, bé mat hinh ring cua
17|Kién Giang |Pha Quéc VBt2975 Trang xam, san sui




PHU LUC

SO LIEU VUNG LAY MAU
PIA PIEM Tinh thé
STT— : - VvibO KINHPQ | MA HOA T Hinh qua
TINH, TP HUYEN, XA Hinh Thoi | Hinh ovan | Hinh chu | "
Pong bang song Hong (8 tinh - 31/152)

Xa Dyc Tt, Dong Anh 21°06°07,7° |105%52°42,4” ! )
1|Ha Noi VB(246

Thon Luong N6 (Xa Tuyén Duong) 21°09°36,4" 1105%50°42,1” 1 1
2|Ha Noi Pong Anh VBt2410

Phu Cudng, S6c Son 21°12°09,9° |105%48°11,7” i {
3|Ha Noi VBt2413

Thon Thugng Pai Thinh, Mé Linh 21°11°50,6 [105°42°37,1> 1 {
4|Ha Noi VBt2417

Khu Lién Linh, Thanh Tri 20°56°12,3”° [105°51°32,3” { {
5|Ha Noi VB2426

Ha Hoi, Thuong Tin 20°51°39,0> 105"52°49,7> 1
6|Ha Noi VBt2429

Dao Dirc, Binh Xuyén 21°14°54,5 [105°40°28,2> !
7|Vinh Phic VB2112

Céau Lo Cang 21°16°27,5> 105"38°31,4”

1

8|Vinh Phic VBi2113

Thanh Tra, Vinh Yén 21°16°40,9> {105"36°48,0” 1
9|Vinh Phac VBi2115




PIA PIEM Tinh thé
STT— : - vibO KINHPQ | MA HOA T Hinh qua
TINH, TP HUYEN, XA Hinh Thoi | Hinh ovan | Hinh cAu |
Phuéc Luu, Vinh Yén 21°16°56,0 [105°37°28,3> |
10|Vinh Phac VB2116
Dao Dirc, Binh Xuyén 21°15°16,1 [10539°59,0>’
1 1
11|Vinh Phac VB2119
Thi Xa Phiic Yén 21°13°40,6> [105°42°48,0>’
1 1
12|Vinh Phic VB21110
Khu cau Bo, TP Thai Binh 2027°12,7 [106°20°55,2” {
13|Thai Binh VBt2272
Ngd Ba Dong My 2027°43,2 [106°21°3,33
1
14|Thai Binh VBt2274
Xa Pha Luong, Bong Hung 20°34°13,8°° |106°20°34” 1
15|Thai Binh VBt2277
X& bong Hai, Quynh Phy 2036°22,2 [106°22°48,7’ { {
16|Thai Binh VBt2279
Ta Song Hong, Vii Thu 20%26°30,10°° [106"13°16,20”’
1 1
17|Thai Binh VBt22713
X& Thanh Tuyén, Thanh Liém 20°29°51,7 {105%55°02,5" |
18/Ha Nam VBt2263
Liém Chung, Pht Ly 20%31°33,4” [105°55°46,80”
1
19|Ha Nam VBt22616




PIA PIEM Tinh thé
STT vibO KINHPQ | MA HOA T
TiNH, TP HUYEN, XA Hinh Thoi | Hinh ovan | Hinh ciu ‘:régl“a
Dé Séng Hong, My Téan, My Loc 20%26°42,30°° [106"12°06,10”’
1 1
20|Nam DPinh VBt22811
Hién Khanh, Vii Ban 20%26°35,1 [106°03°58,10”’
1
21|Nam Pinh VBt2284
Nam Duong, Nhét Tan, Tién Lir 20°%41°17,1° {106°05°34,0”
1
22|Hung Yén VBt2214
Toan Thang, Kim Dong 20%47°53,9” [106°02°27,5> !
23|Hung Yén VBt2219
Luc Dién, Minh Chéu, Yén My 20°51°34,0” |106°01°17,04°
1
24|Hung Yén VBt2219
Tan Chi, Tién Du 21°04°30,6” [106°05°37,6>’
1
25|Bic Ninh VBt2228
Tuong Giang, Ttr Son 21°07°22,8 [105°59°24,6>
1 1
26|Béc Ninh VBt22210
Ninh Thanh, Ninh Giang 20%45°31,3 [106°22°28,3” {
27|Hai Duong VBt22014
Cao Thang, Thanh Mién 20%45°54,8 [106°13°18,13” )
28|Hai Duong VBt22019
Dia phan An Hoa, Vinh Bao 20%40°13,9” [106°28°04,6>’ !
29|Hai Phong VBt2254




PIA PIEM Tinh thé
STT|— : - VipQ KINHPQ | MA HOA [ Hinh qua
TINH, TP HUYEN, XA Hinh Thoi | Hinh ovan | Hinh chu | "
Xa Nguyén Giap, Ta Ky 20°45°30,5° 106°29°34,7° |
30|Hai Phong VB122511
Bao An, An Léo 20°50°05”  [106°33°19,7”
1
31|Hai Phong VBt22515
Bién Thanh Khé 16°04°42,10°* |108°10°23,8"’ {
1|Pa Ning VBt2361
] Hoa Khanh, Pa Nang 16°04°40,7> 108°10°28,9” |
2|Pa Néng VB12362
Ngii Hanh Son 16°00°21,0”> [108°15°50,6’
1
3|Pa Nang VBt2367
Binh Qui, Thing Binh 15%42°55,7> 108°21°26,0”’ 1
4/Quiang Nam VBt2351
Qué Phu, Qué Son 15°47°54,4 108°20°25,1’
1 1
5|Quang Nam VBt2357
Binh Minh, Thang Binh 15°46°27,2 [108"25°59,0 1
6|Quang Nam VBt2358
S. Truong Giang Binh Giang, Thang  [15%48°29,8" {108°21°00,8"" 1 1
7|Quéng Nam |Binh VBt23511
10°49°34,1" 1107°52°56,9”
1
8|Binh Thuin |Nui Ta Cl VBt2522
, 10°56°22,6™  108°9°25,7" !
9(Binh Thuan |Miii Né, Phan Thiét VBt2527




PIA PIEM Tinh thé
STT vibO KINHPQ | MA HOA T
TiNH, TP HUYEN, XA Hinh Thoi | Hinh ovan | Hinh ciu 'i‘rél‘:‘a
10°32°77.8"  [108°56°84,4"
1
10{Binh Thuan [Long Hai, huyén Phi Qui VBt2528
10°30°90,7"  [108°55°90,0" {
11|Binh Thuan |M§ Khé, phuyén Pha Qui VBt25211
10°30°80,9"  [108°56°39,4" ]
12(Binh Thudn |Tam Thanh, huyén Phu Qui VBt25212
DPong Nam b (4 tinh - 33/196)
Ly Nhon, Can Gid 10°33°25,1” |106°45°30,1°’ {
1|TPHCM VBt281
An Théi Dong, Can Gid 10°30°25,1° |106°51°45,8” {
2|TPHCM VBt283
3|TPHCM An Théi Dong, Can Gid 10°30°51,3> [106°51°41,5 |VBt285 1 1
4{TPHCM An Théi Dong, Can Gio 10°30°01,6>> |106°51°52,6>° |VBt287 1 1
11°02°17,7" |10628°47,2” ! i
5|TPHCM ND, Cu Chi VBt2836
11°02°32,2 [106°29°34.,9” |
6|TPHCM ND, Cu Chi VBt2847
11°04°42,5" [106°25°50,4”
1
7|TPHCM TLT, Ct Chi VBt2857
10°53°17,7"  1106°40°23,7°’ { {
8| TPHCM Thanh Xuan, Q12 VBt2874
10°55°6,7"  [106°41°6,8’ { {
9|TPHCM Nhi Binh, Héc Mon VBt2881
10°53°58,1"  [106°38°34,5" { {
10{TPHCM Dong Thanh, Hoc Mon VBt28105




PIA PIEM Tinh thé
STT|— : - vipO KINHPQ | MA HOA [ Hinn qua
TINH, TP HUYEN, XA Hinh Thoi | Hinh ovan | Hinh chu | "
10°53°13,0”" |106°37°22,0” { {
11{TPHCM Thoéi Tam Thon, Hoc Mon VBt28117
12|Tay Ninh  |Sudi P4, Duong Minh Chau 1124°1,3"  |106°19°42,8” |VBt2762 1
13|Tay Ninh  |Sudi P4, Dwong Minh Chau 11°22°40,6" |106°11°38,7" |VBt2767 1
117243 1106°13°57,7" {
14|{Tay Ninh Song Vam Co6 Dong VBt27611
11°1°59,8"  |106°13°44,0” {
15|Tay Ninh Phudce Luu, Trang Bang VBt27614
16/Tay Ninh  |Thanh Dién, Chau Thanh 11°13°10,4" |106°5°24,3"  [VBt27618 1
1
17|Pdng Nai  |Théng Nhét 10°58 07,3 [107°08°37”  |VBt2511
18|Ddng Nai  |Pinh Quén 11°08°54,8” | 107°14°4,0” |VBt2519 !
19|Pdng Nai  |Tréang Bom 11°0°34,69” |107°3°2,0°  |VBt25114 :
1
20|Pdng Nai  |Tan Phi 11°24°13,46” |107°23°43,42” |VB25120
21|LAm Pong |Phuong 9, Pa Lat 11957°37” 108°28°23” VBt2639 1
22|Lam Pong  |Phuong Xuan Tho 11°56°46” 108"30°58” VBt26310 1
23|Lam Poéng  |Phuong 4, Pa Lat 11°54°46” 108°25°12” VBt26311 1
24|Lam Pong  |Phuong 7, Pa Lat 11°58°38” 108%25'13” VBt26312 1
25|Lam Pong  |HO ling, HO Xuan Huong 11°57°04.6”  |10827°07.6”  [VBt26313 1
26|/Lam Déng Xa DPa Sar, Lac Duong 12°5°20” 108°31°47” VBt26314 1
27|Lam Poéng | Xa Pa Sar, Lac Duong 12°0°49” 108°29°49” VBt26315 1




PIA PIEM Tinh thé
STT vibO KINHPQ | MA HOA T
TINH, TP HUYEN, XA Hinh Thoi | Hinh ovan | Hinh ciu ‘:régl“a
28|Lam Pong  |Thi Tran, Lac Duong 12°02°42” 108°29°17” VBt26316 1
29|Lam Pong | X4 Pa Chais, Lac Duong 127°56” 108°37°60” VBt26317 1 1
30|Lam Pong | X& Ka Do, Pon Duong 11°77°00” 108%51°62” VBt26318 1 1
31|Lam Péng  |Xd Lac Xuan, Pon Duong 11°78'40” 108°56°65” VBt26321 1
32|Lam Pong  |Thi trAn Phi Ném 11°45'59" 108°22°48” VBt26325 1
33(Lam Déng Xa Hi¢p Thanh, Bic Trong 11%45'08” 108°24°24” VBt26327 1
Pong biang séng Ciru Long (5 tinh - 17/106)
1|Tién Giang [Hau Thuén, Hau Thanh - C.Bé 10°23°05” 110559577 |VBt2735 !
2|Tién Giang |Hau Thuén, Hau Thanh - C.Bé 10°23°05”  |105°59°57”  |VBt2736 !
‘ 1018’49 1106"°45°35" |
3|Tién Giang [Téan Thanh - Go Cong Dong VBt27310
‘ 10°18°38”"  1106"°42°57" !
4|Tién Giang |[Tang Hoa - GO Cong Pong VBt27311
‘ 102239 [106°4°48" ] {
5|Tién Giang |An Thai - An Cu - Cai Bé VBt27315
‘ ‘ 102227 [106°17°53" {
6|Tién Giang |Phu Thanh, Pha Riéng - Chau Thanh VBt27322
10°08°35,5”" |106°32°33,8"
1
7|Bén Tre Binh Thanh, Giéng Trom VBt2751
10°08°19.43™" |106°29°54.8" . .
8|Bén Tre Tan Thanh, Giéng Trom VBt2752
, ‘ 10°1421.9”"  [106°24°18.0" 1 1
9|Bén Tre Pha Hung, Giong Trom VBt2753




PIA PIEM Tinh thé
STT— : - vibO KINHPQ | MA HOA T Hinh qua
TINH, TP HUYEN, XA Hinh Thoi | Hinh ovan | Hinh cAu | ™
10°08°29.50"" |106°28°28.23" . |
10|Bén Tre Tan Hao, Giong Trom VBt2754
10°07°38.11”" [106°29°49.9” | .
11{Bén Tre Tan Thanh, Giong Trom VBt2755
10°12°55.13” [106°21°14.22" .
12|Bén Tre Luong Hoa, Gidng Trom VBt2756
, 10°8°40,1”"  106°38°12,5" { !
13|Bén Tre Thanh Tri, Binh DPai VBt27510
Binh Phuoc Xuan 1026 17,9 1105"33°32,6” {
14|An Giang VBt2961
15|Pdng Thap |Cac Lanh 10°16’59,5” [105%45°55.4” |VBt2771 1
16|Kién Giang |Pht Quéc VBt2971 1
17|Kién Giang |Pha Qudc VBt2975 1




PHU LUC

SO LIEU VUNG LAY MAU
PIA PIEM Gen doc td
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Pong bang song Hong (8 tinh - 31/152)

Xa Dyc Tt, Dong Anh 21°06°07,7° |105%52°42,4” ! !
1|Ha Noi VB(246

Thon Luong N6 (Xa Tuyén Duong) 21°09°36,4" 1105%50°42,1” 1
2|Ha Noi Pong Anh VBt2410

Phu Cudng, S6c Son 21°12°09,9° |105%48°11,7” { {
3|Ha Noi VBt2413

Thon Thugng Pai Thinh, Mé Linh 21°11°50,6 [105°42°37,1>
4|Ha Noi VBt2417

Khu Lién Linh, Thanh Tri 20°56°12,3”° [105°51°32,3” {
5|Ha Noi VB2426

Ha Hoi, Thuong Tin 20°51°39,0> 105"52°49,7> 1
6|Ha Noi VBt2429

Dao Dirc, Binh Xuyén 21°14°54,5 [105°40°28,2>
7|Vinh Phic VB2112

Céau Lo Cang 21°16°27,5> 105"38°31,4”

1

8|Vinh Phic VBi2113

Thanh Tra, Vinh Yén 21°16°40,9> {105"36°48,0” 1
9|Vinh Phac VBi2115
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TINH, TP HUYEN, XA Cryl | Cry2 | Cry4 | Cry9 | Vip3A
Phuéc Luu, Vinh Yén 21°16°56,0 [105°37°28,3>
10|Vinh Phac VB2116
Dao Dirc, Binh Xuyén 21°15°16,1 [10539°59,0>’
1 1 1
11|Vinh Phac VB2119
Thi Xa Phiic Yén 21°13°40,6> [105°42°48,0>’
1 1 1
12|Vinh Phic VB21110
Khu cau Bo, TP Thai Binh 2027°12,7 [106°20°55,2”
13|Thai Binh VBt2272
Ngd Ba Dong My 2027°43,2 [106°21°3,33
1
14|Thai Binh VBt2274
Xa Pha Luong, Bong Hung 20°34°13,8°° |106°20°34”
15|Thai Binh VBt2277
X& bong Hai, Quynh Phy 2036°22,2 [106°22°48,7’ )
16|Thai Binh VBt2279
Ta Song Hong, Vii Thu 20%26°30,10°° [106"13°16,20”’
1 1
17|Thai Binh VBt22713
X& Thanh Tuyén, Thanh Liém 20°29°51,7 {105%55°02,5"
18/Ha Nam VBt2263
Liém Chung, Pht Ly 20%31°33,4” [105°55°46,80”
1
19|Ha Nam VBt22616
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Dé Séng Hong, My Téan, My Loc 20%26°42,30°° [106"12°06,10”’
1
20|Nam DPinh VBt22811
Hién Khanh, Vii Ban 20%26°35,1 [106°03°58,10”’
1
21|Nam Pinh VBt2284
Nam Duong, Nhét Tan, Tién Lir 20°%41°17,1° {106°05°34,0”
22|Hung Yén VBt2214
Toan Thang, Kim Dong 20%47°53,9” [106°02°27,5> i
23|Hung Yén VBt2219
Luc Dién, Minh Chéu, Yén My 20°51°34,0” |106°01°17,04°
1 1
24|Hung Yén VBt2219
Tan Chi, Tién Du 21°04°30,6” [106°05°37,6>’
25|Béac Ninh VBt2228
Tuong Giang, Ttr Son 21°07°22,8 [105°59°24,6>
1
26|Béc Ninh VBt22210
Ninh Thanh, Ninh Giang 20%45°31,3 [106°22°28,3”
27|Hai Duong VBt22014
Cao Thing, Thanh Mién 20°45°54,8"° [106°13°18,13> 1
28|Hai Duong VBt22019
Dia phan An Hoa, Vinh Bao 20%40°13,9” [106°28°04,6>’
29|Hai Phong VBt2254
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Xa Nguyén Giap, Ta Ky 20%45°30,5 [106°29°34,7>’ 1
30|Hai Phong VBt22511
Bédo An, An Lao 2050’05 [10633°19,7>’
1
31|Hai Phong VBt22515
Bi¢n Thanh Khé 16°04°42,10°° [108°10°23,8”’
1|/Pa Niing VBt2361
i Hoa Khanh, Da Néng 16°04°40,7> 1108°10°28,9” i
2|Pa Néng VBt2362
Ngti Hanh Son 16°00°21,0”> [108°15°50,6’
1
3|Pa Nang VBt2367
Binh Qui, Thing Binh 15%42°55,7> 108°21°26,0”’
4/Quiang Nam VBt2351
Qué Phu, Qué Son 15%7°54.4° 1108°20°25,1°"
1
5|Quang Nam VBt2357
Binh Minh, Thang Binh 15%46°27,2° 1108°25°59,0”
6|Quang Nam VBt2358
S. Trudong Giang Binh Giang, Thing 15°48°29.8>> 1108°21°00,8"’ 1
7|Quéng Nam |Binh VBt23511
10°49°34,1"  [107°52°56,9”
1 1
8|Binh Thuan |Nui Ta Cua VBt2522
, 10°56°22,6™  108°9°25,7"
9(Binh Thuan |Miii Né, Phan Thiét VBt2527
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10°32°77.8"  [108°56°84,4"
1
10{Binh Thuan [Long Hai, huyén Phi Qui VBt2528
10°30°90,7"  [108°55°90,0" { {
11|Binh Thuan |M§ Khé, phuyén Pha Qui VBt25211
10°30°80,9" [108°56°39,4"
12(Binh Thudn |Tam Thanh, huyén Phu Qui VBt25212
DPong Nam b (4 tinh - 33/196)
Ly Nhon, Can Gid 10°33°25,1” |106°45°30,1°’ )
1[TPHCM VBt281
An Théi Dong, Can Gio 10°30°25,1° |106°51°45,8” )
2|TPHCM VBt283
3|TPHCM An Théi Dong, Can Gid 10°30°51,3> [106°51°41,5 |VBt285
4{TPHCM An Théi Dong, Can Gio 10°30°01,6>> |106°51°52,6>° |VBt287
11°02°17,7" |10628°47,2” ! i
5|TPHCM ND, Cu Chi VBt2836
11°02°32,2 [106°29°34.,9” . .
6|TPHCM ND, Cu Chi VBt2847
11°04°42,5" [106°25°50,4”
1 1 1
7|TPHCM TLT, Ct Chi VBt2857
10°53°17,7"  1106°40°23,7°’ { {
8| TPHCM Thanh Xuan, Q12 VBt2874
10°55°6,7"  [106°41°6,8’ {
9|TPHCM Nhi Binh, Héc Mon VBt2881
10°53°58,1"  [106°38°34,5" { {
10{TPHCM Dong Thanh, Hoc Mon VBt28105




PIA PIEM Gen doc td
STT vibO KINHPQ | MA HOA
TINH, TP HUYEN, XA Cryl | Cry2 | Cry4 | Cry9 | Vip3A
10°53°13,0”" |106°37°22,0”
11{TPHCM Thoéi Tam Thon, Hoc Mon VBt28117
12|Tay Ninh  [Sudi P4, Duong Minh Chau 1124’13 1106°19°42,8”  [VBt2762 1 1
13|Tay Ninh  |Sudi P4, Duong Minh Chau 11°22°40,6" |106°11°38,7” |VBt2767 1 1
117243 1106°13°57,7" { {
14|{Tay Ninh Song Vam Co6 Dong VBt27611
11°1°59,8"  |106°13°44,0” {
15|Tay Ninh Phudce Luu, Trang Bang VBt27614
16|Tay Ninh  |Thanh Dién, Chau Thanh 11°13°10,4" |106°5°24,3”  |VB{27618 1 1 1
17|Pdng Nai  |Théng Nhét 10°58 07,3 [107°08°37”  |VBt2511
18|Ddng Nai  |Pinh Quén 11°08°54,8” | 107°14°4,0” |VBt2519 !
19|Pdng Nai  |Tréang Bom 11°0°34,69” |107°3°2,0°  |VBt25114 !
1
20|Pdng Nai  |Tan Phi 11°24°13,46” |107°23°43,42” |VB25120
21|LAm Pong |Phuong 9, Pa Lat 11957°37” 108°28°23” VBt2639 1 1
22|Lam Pong  |Phuong Xuan Tho 11°56°46” 108"30°58” VBt26310 1
23|Lam Poéng  |Phuong 4, Pa Lat 11°54°46” 108°25°12” VBt26311 1
24|Lam Pong  |Phuong 7, Pa Lat 11°58°38” 108%25'13” VBt26312 1
25|Lam Pong  |HO ling, HO Xuan Huong 11°57°04.6”  |10827°07.6”  [VBt26313
26|Lam Pong | X4 Pa Sar, Lac Duong 12°5°20” 108°31°47” VBt26314 1 1
27|Lam Poéng | Xa Pa Sar, Lac Duong 12°0°49” 108°29°49” VBt26315 1
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28|Lam Pong  |Thi Tran, Lac Duong 12°02°42” 108°29°17” VBt26316 1
29(Lam Béng Xa Pa Chais, Lac Duong 127°56” 108°37°60” VBt26317 1 1
30|Lam Pong | X& Ka Do, Pon Duong 11°77°00” 108%51°62” VBt26318
31|Lam Péng  |Xd Lac Xuan, Pon Duong 11°78'40” 108°56°65” VBt26321 1 1 1
32|Lam Pong  |Thi trAn Phi Ném 11°45'59" 108°22°48” VBt26325
33(Lam D@)ng Xa Hi¢p Thanh, Bic Trong 11°45'08” 108°24°24” VBt26327 1
Pong biang séng Ciru Long (5 tinh - 17/106)
. 1 1 1
1|Tién Giang |HA4u Thuan, Hau Thanh - C.B& 10°23°05”  |105°59°57”  [VBt2735
‘ 1 1 1
2|Tién Giang |Hau Thuén, Hau Thanh - C.Bé 10°23°05”  |105°59°57”  |VBt2736
‘ 1018’49 1106"°45°35" i
3|Tién Giang [Téan Thanh - Go Cong Dong VBt27310
‘ 10°18°38”"  1106"°42°57" !
4|Tién Giang |[Tang Hoa - GO Cong Pong VBt27311
‘ 10°22°39"  |106°4°48" !
5|Tién Giang |An Thai - An Cu - Cai B¢ VBt27315
‘ ‘ 102227 [106°17°53" {
6|Tién Giang |Phu Thanh, Pha Riéng - Chau Thanh VBt27322
10°08°35,5”" |106°32°33,8"
1 1
7|Bén Tre Binh Thanh, Giéng Trom VBt2751
10°08°19.43™" |106°29°54.8" | | .
8|Bén Tre Tan Thanh, Giéng Trom VBt2752
, ‘ 10°1421.9”"  [106°24°18.0" 1
9|Bén Tre Pha Hung, Giong Trom VBt2753




PIA PIEM Gen doc td
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10°08°29.50"" |106°28°28.23" | .
10|Bén Tre Tan Hao, Giong Trom VBt2754
10°07°38.11"" |106°29°49.9" . |
11{Bén Tre Tan Thanh, Giong Trom VBt2755
10°12°55.13” [106°21°14.22" .
12|Bén Tre Luong Hoa, Gidng Trom VBt2756
, 10°8°40,1”"  106°38°12,5" { {
13|Bén Tre Thanh Tri, Binh DPai VBt27510
Binh Phuoc Xuan 1026 17,9 1105"33°32,6”
14|An Giang VBt2961
15|Pdng Thap |Cac Lanh 10°16’59,5” [105%45°55.4” |VBt2771 1
16|Kién Giang |Pht Quéc VBt2971 1
17|Kién Giang |Pha Quéc VBt2975 1




