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CHE PHAM BACILLUS THURINGIENSIS

Dac tinh hinh thai va sinh ly

Ché pham Bacillus thuringiensis (BT) c6 chtta 02 chung Bacillus thuringiensis, duoc

ma hoa: BT0O1 va BT02

Chung BT01

Hinh thai khuan lac: Mau tr:flng nga, bé mit
kho, vién mong, san hat liti, hinh gan tron,
d=6-7mm

Hinh thai té bao: truc khuan, G (+)

Hinh thai tinh thé: hinh thoi

Nhiét d¢ thich hop: 30°C

pH thich hop: 7,0

Chung BT02

Hinh thai khuén lac: Mau tréng nga, bé mat
tron, tim nhd, mong dan ra vién, hinh gan
tron, d=5-6mm

Hinh thai té bao: truc khuéan, G (+)

Hinh thai tinh thé: hinh thoi

Nhiét do thich hop: 30°C

pH thich hop: 7,0

Khuin lac BT02 ‘
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Tinh thé BTO1

Hinh 1: Hinh théi cua chung BTO01

Te' bao BT02
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Tinh thé BT02
Hinh 2: Hinh théi cua chung BT02
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Pic tinh kiéu gen

Chung Bacillus thuringiensis thudc chi Bacillus, loai thuringiensis dugc phén 1ap tir dat.
Chung gidng Bacillus thuringiensis dugc ma hoa: BT01 va BT02

Dic tinh kiéu hinh cta ching B. thuringiensis: Kha ning 1én men dudng va cac dic tinh
sinh hoa dac trung.

Pic tinh kiéu gen cta ching B.thuringiensis — BT01 va B.thuringiensis — BT02 dugc
xac dinh bang phuong phap giai trinh ty 16S rDNA.

Trinh tu 16S rDNA

Trinh ty gen 16S rDNA duogc st dung dé xac dinh, phan loai nhém vi khuén va 1a
phuong phap xac dinh cac loai phan 1ap méi. Thu mot phan trinh tu 16S rDNA cua
chung Bacillus thuringiensis — BTO1 va Bacillus thuringiensis — BT02 bang k¥ thuat
PCR

Két qua trinh ty gen 16S rDNA chung BTO01 cho két qua ID: 99,93% loai B.
thuringiensis va trinh tu gen 16S rDNA ching BT02 cho két qua ID: 99,93% loai B.
thuringiensis

Trinh tw rADN 16S

Chiing BTO01 (1447 bp)

GCAGTCGAGCGAATGGATTAAGAGCTTGCTACTTATGAAGTTAGCGGCGGA
CGGGTGAGTAACACGTGGGTAACCTGCCCATAAGACTGGGATAACTCCGGG
AAACCGGGGCTAATACCGGATAACATTTTGAACCGCATGGTTCGAAATTGA
AAGGCGGCTTCGGCTGTCACTTATGGATGGACCCGCGTCGCATTAGCTAGTT
GGTGAGGTAACGGCTCACCAAGGCAACGATGCGTAGCCGACCTGAGAGGG
TGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCA
GCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGC
GTGAGTGATGAAGGCTTTCGGGTCGTAAAACTCTGTTGTTAGGGAAGAACA
AGTGCTAGTTGAATAAGCTGGCACCTTGACGGTACCTAACCAGAAAGCCAC
GGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTATC
CGGAATTATTGGGCGTAAAGCGCGCGCAGGTGGTTTCTTAAGTCTGATGTG
AAAGCCCACGGCTCAACCGTGGAGGGTCATTGGAAACTGGGAGACTTGAG
TGCAGAAGAGGAAAGTGGAATTCCATGTGTAGCGGTGAAATGCGTAGAGA
TATGGAGGAACACCAGTGGCGAAGGCGACTTTCTGGTCTGTAACTGACACT
GAGGCGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCA
CGCCGTAAACGATGAGTGCTAAGTGTTAGAGGGTTTCCGCCCTTTAGTGCT
GAAGTTAACGCATTAAGCACTCCGCCTGGGGAGTACGGCCGCAAGGCTGA
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AACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTT
AATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCTCTGAAAAC
CCTAGAGATAGGGCTTCTCCTTCGGGAGCAGAGTGACAGGTGGTGCATGGT
TGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCA
ACCCTTGATCTTAGTTGCCATCATTAAGTTGGGCACTCTAAGGTGACTGCCG
GTGACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTAT
GACCTGGGCTACACACGTGCTACAATGGACGGTACAAAGAGCTGCAAGAC
CGCGAGGTGGAGCTAATCTCATAAAACCGTTCTCAGTTCGGATTGTAGGCT
GCAACTCGCCTACATGAAGCTGGAATCGCTAGTAATCGCGGATCAGCATGC
CGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCACGAG
AGTTTGTAACACCCGAAGTCGGTGGGGTAACCTTTTTGGAGCCAGCCGCCT
AAGGTGGGACAGATGATTGGGGTGAA

Chiing BT02 (1441 bp)
CCCCAATCATCTGTCCCACCTTAGGCGGCTGGCTCCAAAAAGGTTACCCCA
CCGACTTCGGGTGTTACAAACTCTCGTGGTGTGACGGGCGGTGTGTACAA
GGCCCGGGAACGTATTCACCGCGGCATGCTGATCCGCGATTACTAGCGAT
TCCAGCTTCATGTAGGCGAGTTGCAGCCTACAATCCGAACTGAGAACGGT
TTTATGAGATTAGCTCCACCTCGCGGTCTTGCAGCTCTTTGTACCGTCCATT
GTAGCACGTGTGTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTCAT
CCCCACCTTCCTCCGGTTTGTCACCGGCAGTCACCTTAGAGTGCCCAACTT
AATGATGGCAACTAAGATCAAGGGTTGCGCTCGTTGCGGGACTTAACCCA
ACATCTCACGACACGAGCTGACGACAACCATGCACCACCTGTCACTCTGC
TCCCGAAGGAGAAGCCCTATCTCTAGGGTTTTCAGAGGATGTCAAGACCT
GGTAAGGTTCTTCGCGTTGCTTCGAATTAAACCACATGCTCCACCGCTTGT
GCGGGCCCCCGTCAATTCCTTTGAGTTTCAGCCTTGCGGCCGTACTCCCCA
GGCGGAGTGCTTAATGCGTTAACTTCAGCACTAAAGGGCGGAAACCCTCT
AACACTTAGCACTCATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCT
GTTTGCTCCCCACGCTTTCGCGCCTCAGTGTCAGTTACAGACCAGAAAGTC
GCCTTCGCCACTGGTGTTCCTCCATATCTCTACGCATTTCACCGCTACACAT
GGAATTCCACTTTCCTCTTCTGCACTCAAGTCTCCCAGTTTCCAATGACCCT
CCACGGTTGAGCCGTGGGCTTTCACATCAGACTTAAGAAACCACCTGCGC
GCGCTTTACGCCCAATAATTCCGGATAACGCTTGCCACCTACGTATTACCG
CGGCTGCTGGCACGTAGTTAGCCGTGGCTTTCTGGTTAGGTACCGTCAAGG
TGCCAGCTTATTCAACTAGCACTTGTTCTTCCCTAACAACAGAGTTTTACG
ACCCGAAAGCCTTCATCACTCACGCGGCGTTGCTCCGTCAGACTTTCGTCC
ATTGCGGAAGATTCCCTACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCT
CAGTCCCAGTGTGGCCGATCACCCTCTCAGGTCGGCTACGCATCGTTGCCT
TGGTGAGCCGTTACCTCACCAACTAGCTAATGCGACGCGGGTCCATCCAT
AAGTGACAGCCGAAGCCGCCTTTCAATTTCGAACCATGCAGTTCAAAATG
TTATCCGGTATTAGCCCCGGTTTCCCGGAGTTATCCCAGTCTTATGGGCAG
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GTTACCCACGTGTTACTCACCCGTCCGCCGCTAACTTCATAAGAGCAAGCT
CTTAATCCATCGCTCGACTGC

Vi tri phan loai

Bacillus subtilis OP027923.1
Bacillus thuringiensis ON351574.1
Bacillus subtilis 0Q423159.1

BT 01

- Bacillus thuringiensis MN326511.1

Bacillus albus 0Q255873.1

Bacillus sp. MT941268.1

s Bacillus proteolyticus MW793446.1

Bacillus sanguinis NR. 175555.1

Bacillus proteolyticus MT052663.1

85.8 34.9

Bacillus megateriumHM371417.1

73.1 Bacillus megaterium GU384688.1

Bacillus cereus KY312798.1

120.0

| Bacillus thuringfensis KY316460.1

112.2 | Bacillus sp. KT444619.1

1984
Bacillus clausii AJ297498.1

207.1

BT 02
L] 74.8

166.3

Baciflus thuringiensis MT492022.1

226.2
26.7 Bacillus pumilus LC768708.1

160.5
21.5 Bacillus amyloliquefaciens LT745972.1

50.00
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Kha nang sinh trudéng trong dai pH 5-10
Chung BT01
Sinh trudng tot trong dai pH 5-10
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Hinh 3: Kha nang sinh truéong cia chung BTO1 trong dai pH

AOD 600 nm
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Chung BT02
Sinh trudng tot trong dai pH 5-10
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Hinh 4: Kha ning sinh truéng cia chung BTO02 trong dai pH
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Kha nang sinh truwéng trong dai nhiét d¢ 20-40°C
Chung BT01

BTO01 c6 kha ning sinh truong ¢ khoang nhiét do rong tir 10-35°C, sinh trudng tot
trong khoang 15-35°C.
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Hinh 5: Kha nang sinh truéng cia BTO01 trong khoang nhiét do

Chung BT02
BT02 c6 kha ning sinh trudng & khoang nhiét d6 rong tir 10-35°C, sinh trudng tbt trong
khoang 15-35°C.
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Hinh 6: Kha ning sinh truéng cia BT02 trong khoang nhiét do
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Hoat tinh trir siu

Quy moé phong thi nghiém

- Péi tugng sau: sau xanh, sdu rom

- Dbi tuong cay bi hai: rau cai canh, ciy 14 gai

- Dia diém thi nghiém: phong thi nghiém Céng ty TNHH Bio-Floc
- Thoi gian thtr nghiém: 10/2022

- Nong d6 vi sinh thtr nghiém: 107 cfu/ml

- Két qua:

+ MAu d6i chimg: 100% sau van séng va hoat dong nhanh

+ Mau thi nghiém:  Sau 24 gid, sau chét den, hoat luc diét sau dat 60%, 40% siu
con lai bé an, hoat dong cham.
Sau 32 gio, hoat luc diét sau dat 80%, s6 luwong con lai stic séng
kém, than ngd mau xanh xam.
Sau 48 gid, hoat luc diét sau dat 100%.

Pbi ching Sau 24 gio phun Sau 30 gio phun Sau 48. gi0 phun
Hinh 7: Hoat lyc diét sdu xanh theo thoi gian quy mo thi nghiém
Quy mo thuc dia
- Dbbi tugng sau: sau xanh, sdu khoang, sau to
- Pdi tugng cdy bi hai: rau cai canh, rau cai bap, ciy sup lo, cdy cam
- Pia diém thir nghiém:
+ Nong trai rau hitu co Gen xanh - Hi¢p Thuan - Phuc Tho - Ha Noi
+ Farm trong ciy an trai - Sai Gon
- Dién tich thtr nghiém: 2,5 ha
- Thoi gian thir nghiém: tir 10/2022 dén 2/2023
- Nong do vi sinh thir nghiém: 107 cfu/ml
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qua:
+ Sau xanh: Sau c6 hién tuong bo an, than nga mau xanh xam sau 14 gid phun.
Sau 24 gio, sau chét den, hoat luc diét sau dat 60% va 40% siu
con lai bd an, hoat dong cham.
Sau 36 gi0, hoat luc diét sau dat 80% va 20% sau con lai bo an,
hoat dong cham, than nga mau xanh xam.
Sau 48 gio, hau hét sau chét den, hoat luc diét sau dat 90-100%.
+ Sau khoang: Sau chét sau 12 gi0 phun, hoat luc diét sau dat 80-90%
+ Séau to: Hoat luc di€t sau dat 80-90% sau 48 gid phun

Sau 36 gio Sau 48 gio

Sau 14 giv

Hinh 8: Hinh anh siu xanh sau cic mdc thoi gian phun thir nghiém
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THOI GIAN (GIO)

Hinh 9: Biéu dd hoat lyc diét sau theo thoi gian
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Tiéu chuin san pham

Diic tinh sin pham

- Dang b0t min, mau tréng nga, phan tan dugc trong
nudc

- Bi giam hodc mat hiéu luc khi tic dong bai anh nang

tryc tiép tir mat troi

Hinh 10: Hinh dnh ché pham BT

Ung dung
- Diét sau an 14 thudc bo Lepidoptera trén cay rau (sau to, sau xanh, sdu khoang)

- Tiéu diét va tc ché cac loai ray, rép, sau an 14 gdm nham

Thanh phan chinh:  Bacillus thuringiensis Ma BTO1
Bacillus thuringiensis Ma BTO02
Mat do chi tiéu: Bacillus thuringiensis > 1,0 x 10'° cfu/gram

Tiéu chudn ky thudt

Ngoai quan Thanh pham ¢ dang bdt, phan tan dugc trong nudc, tao mot

huyén phu khi str dung

Ham luong hoat chat | Tén loai Bacillus thuringiensis
Ty 1¢ tinh thé doc/bao tir > 20%
S lwong CFU so voi dang ky (10° | £ 20% s6 luong dang ky

cfu/ml hodc trén gram san pham)

Hiéu luc sinh hoc Pat hiéu luc toi thiéu 80% trong phong thi nghiém dbi voi doi
tuong dang ky phong trir
Ty suat lo lung San pham sau khi tao huyén phu v6i nudc cimg chuan D &

30°C + 2°C trong 30 phit, sd luong CFU cua Bacillus
thuringiensis trong dung dich huyén phi: Khong nho hon
60% s6 lugng CFU thuc té tinh duoc trong ché pham
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Do thaim w6t

San pham dugc thim udt hoan toan trong 1 phut ma khong

can khuay tron

D0 min thu ray udt

Luogng cédn con lai trén ray c6 duong kinh 16 75 um sau khi

thtr rdy udt: Khong 16n hon 2%

Do bot

Thé tich bot tao thanh sau 1 phat: Khong 1én hon 60 ml

Huwong dén sir dung:

Pha 20g san pham vao 20 lit nudc, khudy déu cho tan.

Phun k¥ b€ mat trén 14 va dudi tan 14 khi sdu con nhd.

Nén phun vao chi€u t61 hoac sang sém.

Khong phai céach ly.

Bdo quan noi thoang mat, tranh anh néng truc tiép tir mat troi.
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