Tap chi KHOA HOC DHSP TPHCM Nguyén Thign Phii va tgk

PHAN LAP, TUYEN CHON CHUNG BACILLUS THURINGIENSIS
TU RUNG NGAP MAN CAN GIO CO HOAT TiNH DIET SAU

NGUYEN THIEN PHU", TRAN THANH THUY"”

TOM TAT
Tir cde mdu ddt thu nhan tai rimg ngdp man (RNM) Can Gio, ching téi da tuyén
chon dwoc 4 ching vi khuan (VK) cé tinh thé déc va tién hanh thir hoat liee diét sdu to
(Plutella xylostella) gay hai cdi. Chung VK c6 hoat lyc manh dwoc dinh danh bcl?ng cach
gidi trinh twr 16S rRNA. Két qua cho thdy ching thudc loai Bacillus thuringiensis var.
kustaki.

Tir khéa: Bacillus thuringiensis, thudc trir sau vi sinh, phan lap.
ABSTRACT

The isolation and selection of Bacillus thuringiensis species with insecticidal activeness
against diamondback moth (Plutella xylostella) from Can Gio swamp

From the soil samples collected in Can Gio swamp, 4 bacterial strains having toxic
crystal were selected and tested for insecticidal activeness against diamondback moth
(Plutella xylostella). Based on 16S rRNA, a species which has the best insecticidal
activeness was classified in the Bacillus thuringiensis var. kustaki family.

Keywords: Bacillus thuringiensis, biopesticide, isolate.

1. Mé diu

Ngay nay cac ché pham sinh hoc (c6 ngudn gdc tir sinh vét) an todn cho phong
trir su hai cdy trong va bao quan néng san da duoc khuyén khich ing dung dé thay thé
dan cac thude trir sdu hda hoc. Trong d6, VK 1a d6i tugng duoc chii y hon ca. [1]

Trong s6 hang loat nhimg VK c6 kha niang tiéu diét siu hai, Bacillus
thuringiensis (Bt) 1a tac nhan sinh hoc dau tién duoc nghién cru va san xuit thanh
thudc trir sdu vi sinh trén thé gidi, dong thoi 14 san pham ndi tiéng nhét hién nay. Cac
ché pham sinh hoc tir Bt d& dugc tng dung nhiéu trong néng nghiép, mang lai hiéu qua
cao. [3]

RNM Can Gid c6 hé sinh thai da dang phong pht, d¢ da dang sinh hoc dugc danh
gia cao trong khu vuc Pong Nam A. Ngoai hé dong thyc vat, RNM Cén Gid con chia
dung mot tai nguyén sinh vat khac — d6 1a thanh phan vi sinh vat (VSV). Cac chung
VSV phan 13p tr RNM duoc ung dung trong nhiéu linh vuc, dic biét 1a ndng nghiép.

"HVCH, Trwong Dai hoc Sw pham TPHCM
" TS, Trwong Pai hoc Sw pham TPHCM
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Trong nhitng nam gan day, cic nha khoa hoc thudc Trung tim nghién ciru hé sinh thai
RNM Cén Gio da phét hién trong dat RNM co VK B. thuringiensis (Bt) ¢ kha ning
diét sau gay hai. Nguoi ta d4 tién hanh phan lap tir RNM cac VK Bt voi hi vong tir hé
sinh thai dic biét ndy c6 thé tim ra nhimg ching méi c6 hoat tinh cao, Gng dung trong
cong tac phong trir con triing gay hai, nang cao niang suat ciy trong.

Tir nhimg 1i do trén, chdng tdi tién hanh nghién ctru v6i ndi dung: “Phéan lap,
tuyén chon chung Bacillus thuringiensis tir ring ngap méan Can Gio c6 hoat tinh diét
sau”.

2. Vatliéu va phuong phap nghién ciru
2.1. Vit li¢u
2.1.1. Péi twong
Nghién ciru duoc thuc hién trén cac dbi tuong:
- Céc ching B. thuringiensis phan lap tir RNM Can Gio.
- Sau to (Plutella xylostella) gay hai bap cai, nhan tir Cong ti thudc sat triing Viét
Nam (Vipesco).
2.1.2. Cac méi truong nghién Cuu da sir dung

Pé thyc hién cac ndi dung nghién ciru, chiing t6i tién hanh sir dung cac loai moi
truong sau:

* Mi trwong T3 diic (méi trwong phén Iip): tryptone 3g/l, dich chiét nAm men
1,5g/1, tryptose 2g/l, MnCl, 0,005¢/l, NaH,PO, 6,9 g/l, Na,HPO, 8,9¢/l, agar 15¢/I. [8]

* Mi trwong T3 léng: thanh phan twong tw méi trudong T3 dic nhung khong co
agar.

* Moi trwong H de Barjac: KH,PO, 6,89/l, NaOH 2,49/, peptone 7,5¢/1, glucose
10g/1, dung dich A 10ml/l, dung dich B 10ml/I, dung dich C 10ml/I, nuéc cét 11it. [5],
[4]

- Dungdich A:
Thanh phéan Trong lwgng
MgSO,.7H,0 12,3 g/l
MnSO,.4H,0 0,223 g/l
ZnS0,.7H,0 1,4 g/l
Nuée cat 1 1it
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- Dungdich B:
Thanh phéan Trong lwgng
FeSO,.7H,0O 2g/1
H,SO, dam dac 3aml/i
Nuée cat 1 1it

Hoa 2g FeS0,.7H,0 vao 100ml nudc cit, sau d6 cho 3ml dung dich H,SO,; dam
dic vao. Sau khi tan hét bo sung nude cét cho du 1 lit.

- Dung dich C: Hoa 20g CaCl; vao 1 lit nudc.
2.2. Phwong phap nghién ciru

Céc chung VK Bacillus dugc phan 1ap tir ¢at RNM Can Gid theo phuong phép
cua Traves (1987) [7]. Sau d6, tién hanh tuyén chon bang cach nghién ctu dic diém
hinh thai té bao, bao tu, tinh thé dudi kinh hién vi dién tir (Fadel et al, 1988). [6]

Céc ching VK co chira bao tir, tinh thé doc s& dugce tién hanh thir hoat tinh diét
sau phuong phap cua Thiery va Frachon [1], [2]. Chung VK c6 hoat lyc diét sdu manh
dugc dinh danh dén loai bang cach giai trinh tyr 16s rRNA va so sanh véi ngan hang
gen NCBI.

3.  Két qua va ban luan
3.1. Phan lgp va tuyén chon chiing VK Bacillus tir dit RNM Can Gio

Tir 5 mau dét dugc 1ay ¢ nhitng khu vuc khac nhau trong RNM Can Gid, chung
t6i tién hanh phén lap theo phuong phép ciia Traves, 1987 (st dung tac nhan chon loc
1a natri acetate). Trudc khi phan 13p, cac mau duoc gia nhiét & 80°C trong 30 phut (diét
céc ‘té' bao sinh dudng va cac té bao khong sinh bao tir). Két qua thu duoc 28 dang
khuan lac (KL) khac nhau, tam goi 12 28 chung va dugc ki hiéu 1a P1, P2,..., P28.

Sau do, tién hanh nudi ciy cac ching trén méi trudng Ty & 30°C. Sau 48h tién
hanh quan sat hinh thai khuan lac, 1am tiéu ban nhuoém véi thudc nhuom Coomassie
brilliant blue trong 3 phut dé quan sat hinh dang té bao, tinh thé va bao tir. Két qua
dugc trinh bay ¢ Bang 1.

o1



Tap chi KHOA HOC BHSP TPHCM

Sé 51 nim 2013

Béng 3.1. Ddc diém hinh thai KL va mét sé déc diém sinh hoc
Cua cac chung VK phan lap duwoc

Ki R LA
hiu Hinh thai khudn lac (KL) Hinh t?aé ©bao | paotir | Tinh thé
chiing (TB)
p1 KL nho, mau trang trong, bé mat nhin, vién | Hinh que, bao tir hinh N i
Mo, duong kinh khodng 2mm ovan, hoi l¢ch tAm
KL c6 mau vang nhat, c6 nhay nhét, duong | Hinh  soi  dai, xép
P2 . \ A 1a - -
kinh khoang 3mm chong 1én nhau
KL ¢6 mau tring kem, vién nhan, c6 ndm I—\hnh A’que,whal d?u hfy '
P3| nho & tam, nhin nghiéng bé mat hoi sin sti, | L X¢P rieng 18, bao |, ¥
\ . X tr hinh trang, chinh
dudng kinh khodng Smm tAm
KL to, c6 mau trang kem, hinh tdn xa nhu | Hinh que, xép riéng
P4 bong hoa, ¢ khi niang di dong, dudong kinh | ré hodc thanh chudi, + -
khoang 6mm bao tir Iéch tam
ps KL nhé, ¢6 mau d6 hong, kha nang di dong | Hinh cau, c6 kich i i
nhanh, duong kinh khodng 2mm thudce 16n
PG KL to, méu trang sita, moc toéa ra nhu 1ong | Hinh que, xép riéng N i
chim, vién hoi mo, duong kinh khoang 6mm | ré, bao tu hinh tring
KL c6 mau kem, bé mat san sui, bAm chat | Hinh que, xép don
pP7 vao mit thach, co hinh thanh vong mo xung | hay xép chudi, bao ti + -
quanh KL, duong kinh khodng 4mm [éch tam
Pg KL mau vang nhat, phang, tron, c6 nhay | Hinh bau duc, khong i i
nhot, duong kinh khoang 3mm hinh thanh bao tir
pg | KL cd hinh tring, trang sira, ¢ nhiéu vong Hinh que, xép thanh N )
tron dong tam, duong kinh khoang 3mm chuoi, bao tir 1éch tam
P10 KL tron, tre"}ng sita, vién ¢ g0 ndi 1én, & gitra | Hinh que, ngén, nho, N i
KL 16m xuong, duong kinh 3-4mm bao tir chinh tam
KL c6 hinh dang bat dinh, khong déu mau, | , . S "
P11 xung quanh KL cd vong m¢, duong kinh 'r_émh thoi, diing riéng - -
khoang 2mm
KI\_ méuv tré’ng troElg, ‘dan% sqj i ti, co nhiéu Hinh que, xép thanh
P12 thiy nho, bam chat vao bé mat thach, duong K L x e 1Al A + -
. chuéi, bao tir 1éch tAm
kinh 4mm
P13 KL tl’C‘)n,‘Viélil nhan, mau trang stra, c6 tdm, | Hinh que, Xép riéng N i
bé mat go ghé, duong kinh 8 — 10 mm ré, bao tir 1éch tam
p1q | Tuong tu KL ching P3 nhung vién lan ra xung | Hinh que, dau hoi tu, R R
quanh, duong kinh 5-6mm bao tur chinh tm
P15 | Tuong ty KL ching P13 nhung vién tron, bé | Hinh que, xép riéng + -
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mit nhin, c6 khi ning di dong, dudng kinh
khoang 5Smm

ré, bao tu 1éch tam

KL c6 mau tring kem, vién nhan, bé mat

Hinh que, bao tir

P16 nhén, duong kinh khoang 4mm chinh tam
p7 | KL 6 hinh sao, trang trong, bé mat go ghé, | Hinh que, bao tir hinh ]
duong kinh 4-6mm trirng, 1éch tam
P18 KL c6 mau xam trang, bé midt hoi nhay nhét, | Hinh bau duc, xép i
& giita ¢6 nim nho, duong kinh khoang Smm | thanh chudi
Tuong ty KL chung P3 nhung vién ngoai H!nh .une' d2~1u hfy ' tu,,’
P19 . . N . , X¢p riéng re, bao tu +
mo, lan toa nhiéu, duong kinh 5-6mm C A
chinh tdm
Hinh tron, wét, vang nhat, mép nhan, c6 nhay | . A P X
P20 | nhot, bAm chit vao bé mat thach, dudng kinh | Hm ¢t bat mau -
dam, xép riéng ré
5mm
P21 Tuong tu KL ching P8 nhung khong cd | Hinh bau duc, khong i
vong dong tam, duong kinh 5-6mm hinh thanh bao tu
P22 Tuong tu KL chung P13 nhung bé mit nhin, | Hinh que, xép riéng i
duong kinh 7 — 8 mm ré, bao tir 1éch tam
KL khd, gho ghe, vang cam, mép rang cua, | Hinh cau, x&p riéng
P23 | khong déu, c6 nhiéu vong tron dong tam, | r&, khong hinh thanh -
duong kinh 3 —4mm bao tir
KL ¢ gita tring kem, xung quanh trang | Hinh que, xép thanh
P24 | trong, mép gon song, bam chdt vao bé mat | chudi, bao ti hinh -
thach, duong kinh 3—-4mm tring, ngay tdm
KL mzilu t[ang ckem,’ hlr‘lh tmr}g, min, mép rang Hinh que, Xép riéng
P25 cua, bé mit nhan, ¢c6 vong mo xung quanh KL, (& hav thanh chudi -
duong kinh 5 — 6mm ©hay ©
P26 Tuong ty KL chung P16 nhung vién tron, bé | Hinh que, bao t& i
mit nhan, duong kinh 8 — 10mm chinh tam
KL c6 hinh gidng chiéc tat, bé mat uét, mau | . L
2 L3 R Hinh que, xép riéng
P27 trang kem, vién hoi mo, bdm vao mat thach, (5. b3 tir lach tAm -
dudng kinh khoang 10mm ’ i
] N Hinh que, hai dau hoi
P28 Twong ty KL chung P3 nhung vién tron hon, {0, bao ti hinh biu +

mau tréng sita, dwdng kinh 5 — 6mm

duc, chinh tdm

Ghi cha: + (két qua duong tinh); - (két qua am tinh).

Két qua cho thiy trong s6 28 ching VK phan lap co:

20/28 chung thudc chi Bacillus (TB c6 dang que, hinh thanh bao tir).
4/20 chung quan sat thiy co sy hién dién cua tinh thé doc. (P3, P14, P19, P28)
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(b)
Hinh 1. Hinh thai KL (a) va hinh thai TB (b) cia ching P3 (x100)

(b)
Hinh 2. Hinh thai KL (a) va hinh thai TB (b) cia ching P14 (x100)

(a) (b)
Hinh 3. Hinh thai KL (a) va hinh thai TB (b) cia ching P19 (x100)

(b)
Hinh 4. Hinh thai KL (a) va hinh thai TB (b) cia ching P28 (x100)

54



Tap chi KHOA HOC DHSP TPHCM Nguyén Thign Phii va tgk

3.2. Thit nghiém hoat tinh digt sdu ciia cdc chiing VK c6 tinh thé dgc

Pé thir hoat tinh diét siu ctia cac chung VK phén 1ap dugc, chung t6i tién hanh
nudi ciy 4 ching VK (P3, P14, P19, P28) trén méi trudng H de Barjac ¢ 30°C, lic 220
vong/pht trong 40h. Sau d¢, tién hanh xac dinh sé lwong bao tir, tinh thé va thir hoat
tinh trén sau to (Plutella xylostella).
3.2.1. Két qua xdc dinh s6 lwong bao tir

Pé xac dinh sé luong bao tir chung t6i tién hanh xi If mau & 70°C trong 10 phut
roi pha long mau. Lay 0,1ml cdy gat vao cac dia thach v tring chira méi trudng. Dé
Va0 ta 4am & 28°C trong 24h rdi dém s6 luong khuan lac moc trén mdi dia. Két qua
duoc thé hién ¢ Bang 3.2.

Bdng 3.2. S6 liwong bao tir /ml dich Ién men

L S6 lwgng bao tir (x10°
Kihigu ching /mi d%ch 1én m(en )
P3 1,98+ 0,07
P14 2,21°+ 0,06
P19 1,52°+ 0,10
P28 1,70+ 0,14

(a,b,c,d: chi su khac biét c6 ¥ nghia vé mit thong ké)

Két qua cho thiy, trong 4 chung VK nghién ctru, chiing P14 ¢6 toc do sinh truong
nhanh nén cho sé lugng bao tir va tinh thé cao nhét so véi cac ching con lai. Do mdi té
bao cua cac ching VK khi bi pha vd giai phong ra mdt bao tir va mét tinh thé doc.
Béng cach dém sd lugng bao tu, ta co thé wac tinh sb lugng tinh thé doc co trong dich
Ién men, ciing nhu theo ddi dugc tc do sinh trudng cua ching VK dang sir dung.

3.2.2. Két qua hoat lyc diét sau

Pé tién hanh thir nghiém hoat Iyc diét sau, ching toi tién hanh pha lodng dich 1&n
men caa 4 chung (P3, P14, P19, P28) dat dén ndng d6 10° bao tir/ml. Thi nghiém thir
hoat Iuc diét sau duoc bd tri trong cac dia Petri, mdi dia 10 con sau (twong déi déng
déu vé kich thuéc, tuéi). Két qua xac dinh hoat lyc di¢t sdu & cac thoi diém sau 24h,
48h va 72h (tinh theo cdng thitc Abbott) dugc trinh bay ¢ Bang 3.3.
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Bdng 3.3. Hoat luc diét sau cua cac chung VK nghién Ciiu

o Ti 1& siu chét (%)
Ki hi¢u chiing
24h 48h 72h
P3 36,67 74,81 95,23
P14 53,33 78,88 100
P19 3,33 13,33 38,69
P28 26,67 57,03 77,38

Két qua cho thdy, ca 4 chung VK nghién ctru déu c6 hoat luc diét sau. Trong do:

- Chung P19 c6 hoat lyc diét sau yéu hon ba ching con lai: & 24h (3,33%); 48h
(13,33%); 72h (38,69%).

- Chiing P3 va P28 c6 hoat Iyc diét sau cao hon P19 nhung yéu hon so véi ching
P14:

+ P3: 24h (36,67%), 48h (74,81%), 72h (95,23%).
+ P28: 24h (26,67%), 48h (57,03%), 72h (77,38%).
- Ching P14 c6 hoat lyc diét sdu manh nhat trong 4 chung: 24h (53,33%), 48h
(78,88%), 72h (100%).
- Su khac biét giﬁ:aqcécrz chung c6 y nghia ‘fé mat th‘éng ké. Vi vay, ching toi quyét
dinh chon chung P14 d¢ tién hanh dinh danh dén loai bang sinh hoc phan tu.

Hinh 5. Hoat luc diét sdu Hinh 6. Hoat luc diét sdu Hinh 7. Hoat luc diét sdau
Cua chung P14 sau 24h Cua chung P14 sau 48h cua chung P14 sau 72h
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3.3. Dinh danh bang sinh hoc phén tiv chiing P14

Pé dinh danh, chung t6i giri chung P14 dén Cong ti Xét nghiém Nam khoa giai
trinh tu gen 16S rRNA, két qua nhu sau:

TCCTGGCTCAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTC
GAGCGGACAGATGGGAGCTTGCTCCCTGATGTTAGCGGCGGACGGGTGAG
TAACGTGGGTAACCTGCCTGTAAGACTGGGATAACTCCGGGAAACCGGGG
CTAATACCGGATGCTTGTTTGAACCGCATGGTTCAAACATAAAAGGTGGCT
TCGGCTACCACTTACAGATGGACCCGCGGCGCATTAGCTAGTTGGTGAGGT
AATGGCTCACCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTGATCGGC
CACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGG
GAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGA
TGAAGGTTTTCGGATCGTAAAGCTCTGTTGTTAGGGAAGAACAAGTACCGT
TCGAATAGGGCGGTACCTTGACGGTACCTAACCAGAAAGCCACGGCTAACT
ACGTGCCAGCA

So sanh va&i ngan hang gen NCBI, trinh tu gen 16S rRNA cuta chung P14 ¢6 d¢
tuong d6ng 99% vdi loai Bacillus thuringiensis var. kurstaki. Két luan chung P14 thudc
loai Bacillus thuringiensis var. kurstaki.

4.  Kétluan
Qua qua trinh tién hanh dé tai, chung t6i da thu duoc nhing két qua sau:
- P4 phén lap dugc 20 ching VK Bacillus tir dat RNM Can Gio, trong d6 tuyén
chon duoc 4 ching c6 sy hién dién cua tinh thé doc.
- P4 chon dugc chung P14 duwa trén kha nang hinh thanh bao tir, tinh thé doc va
hoat tinh diét sau cao nhat.
- Két qua dinh danh ching VK P14 bang viéc giai trinh ty gen 16S rRNA cho thay
chung nay thugc loai Bacillus thuringiensis var. kurstaki.
5. Kién nghi
Tiép tuc khao sat cac yéu td anh huong dén sy sinh truéng va sinh doc to cia
chung Bacillus thuringiensis var. kurstaki, tién t6i t6i wu hoa diéu kién nudi cdy, nham
tang hoat luc di¢t sau.
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