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Summary

Selection of bacillus has multi bioactivity using production functional biofertilizer for
potato

Selection Bacillus has multi bioactivity will play an important role in the production and
application of functional biofertilizer. This paper showed that Bacillus B16 was selected. It can
be antagonize bacterial wilt caused by Ralstonia solanacerum and produce plant growth
promoting substance (IAA). By colony characteristic, cell morphology, and sequencing of DNA
fragment of 16S rRNA gene the B16 strain was determined as Bacillus subtilis. According to
European Community, species are selected have high biosafety and they are permission to apply
in common. The Bacillus subtilis B16 will be continuous research to apply for production of
functional biofertilizer,

Key words: Bacillus subtilis, Ralstonia solanacerum, bacterial wilt, antagonize, potato.

1. MO PAU

Khoai tay 13 cay luong thuc, cay thuc pham cé gié tri. O nhiéu nuéc thudc chau Au, chau
My, khoai tdy duoc coi 1a mot loai lwong thuc chinh sau IGa mi, ngd. Dién tich trong khoai tay ¢
Viét Nam cd khoang 35.000 — 37.000 ha va san luong dat 420.000 — 450.000 tan.

Héo xanh do vi khuan Ralstonia solanacearum Ia loai bénh nguy hiém déi véi cay khoai
tay. O Viét Nam, mirc d6 phd bién va tac hai caa bénh héo xanh c6 chiéu huéng gia ting, dic
biét tai cac ving dong bang séng Hong - viing cung cap khoai tay chinh cho ca nuéc. Bénh héo
xanh vi khuan 13 mét trong nhitng yéu té quan trong Iam giam dang ké nang suét cay khoai tay.
Tuy nhién, cho d&én nay chua c6 bién phap hitu hiéu ndo c6 thé ngan chan va phong trir bénh nay.

Nghién ctru trudc ddy cho thay nhiéu loai thudc chi Bacillus ¢ nhiéu hoat tinh sinh hoc

nhu @c ché vi sinh vat gay bénh va sinh tong hop hoat chat kich thich sinh truéng thyc vt [5, 7,
8,9, 10,11, 12].
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Trén co s doi hoi cua thuc té san xuét va phat trién cay khoai tay ¢ nudc ta, dé tai da tién
hanh “Tuyén chgn chiing Bacillus da hoat tinh trong san xudt phan bén vi sinh vt chic néing
cho cay khoai tay”.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién cau

- Chuang vi sinh vat: Gom 15 chung Bacillus va 01 ching Ralstonia solanacearum (gay
bénh héo xanh cay khoai tay, ky hiéu VKHX) do Quy gen Vi sinh vat trong trot - Vién Thé
nhudng Nong hoé cung cap.

- Gibng khoai tay: Gidng khoai tay Solana, la gidng man cam véi bénh héo xanh vi khuan
do Trung tdm nghién ciru cay c6 cu - Vién Cay luong thuc va cdy thuc pham cung cap.

2.2. Phwong phap nghién ciru

- Xac dinh dic diém hinh thai khuan lac, té bao cua chung vi sinh vat bang cac phuong
phap nghién ctru vi sinh vat hoc théng dung [1].

- Xac dinh mat d6 vi sinh vat theo phuong phap nudi cy trén mdi truong thach dia theo
TCVN 4884-2005 [3].

- X4c dinh kha nang ¢ ché vi khuan gay bénh héo xanh bang phuong phap khuyéch tan
trén moi truong thach theo 10 TCN 714-2006 [4].

- Xac dinh kha nang sinh tong hop IAA tho theo phuong phap Salkowsky cai tién: Xac
dinh ham lugng TAA tao ra trong mdi truong nudi cdy cé bd sung 0,1% triptophan; so mau trén
may quang phd & budc séng 530 nm véi d6 thi IAA chuan.

- Xac dinh tén va mirc d6 an toan sinh hoc cua cac chiung Bacillus bang phuong phap
phén loai sinh hoc phan tir, dya trén co s¢ giai trinh ty gen 16s ARN ribosome, so sanh véi cac
trinh ty ¢6 sin trong ngan hang gen quéc té EMBL bang phuong phap FASTA 33 va xay dung
cay phét sinh chang loai. Tén vi sinh vat duoc xac dinh véi Xac xuat tuong dong cao nhat.

- Thi nghiém danh gi hoat tinh d6i khang vi khuan gay bénh héo xanh vi khuan trén cay
khoai tay [4]: Dat trong cdy thi nghiém 13 loai dit phu sa song Hong dd duoc khir tring. Thi
nghiém duoc trong trong nha ludi, bd tri ngiu nhién, 3 1an nhic lai, 18 cay/lan nhac.

Cong thirc thi nghi¢m:
CT 1: Nhidm VKHX (10° CFU/cii giéng)
CT 2: Nhiém B05 va VKHX (10° CFU/cu gidng, ty 1& nhiém 1:1)
CT 3: Nhiém B08 va VKHX (10° CFU/cu gidng, ty 1é nhiém 1:1)
CT 4: Nhiém B16 va VKHX (10° CFU/cu gidng, ty 1& nhiém 1:1)
CT 5: Nhiém B18 va VKHX (10° CFU/cu gidng, ty 1é nhiém 1:1)
Chi tiéu theo ddi: Ty 1é cdy nhiém bénh (%) sau trong 30 ngay.
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- Thi nghiém danh gia anh huong caa Bacillus dén sinh truong cua cdy khoai tay: Dat
trdng cAy thi nghiém 1a loai dit phu sa song Hong dd dugc khir trung. Thi nghiém dugc trong
trong nha ludi, b tri ngdu nhién, 3 1an nhic lai, 10 cay/lan nhic.

Cong thirc thi nghiém:
CT 1: Bdi ching (khdng nhidm vi sinh vat)
CT 2: Nhiém Bacillus (10" CFU/cu gibng)

Chi tiéu theo d&i: Chiéu cao cay, trong luong twoi than 14, trong lugng kho than 14 cua
cay khoai tay sau tréng 30 ngay.

3. KET QUA VA THAO LUAN
3.1. Tuyén chen chiing Bacillus

Tur cac chung Bacillus do ngudn gen vi sinh vat Néng nghiép Vién Thd nhudng Nong
hoa cung céap, dé tai tién hanh xac dinh hoat tinh d6i khang vi sinh vat gay bénh héo xanh vi
khuan ddi véi cay khoai tay va hoat tinh sinh tong hop hoat chét kich thich sinh truéng thuc vat
(IAA). Két qua duogc tap hop tai bang 1.

Bang 1. Hoat tinh sinh hec cia cac chiang Bacillus

TT Ky hiéu | Kha nang dbi khang VK gay bénh | Kha ning sinh tong hop IAA thd
chung héo xaph (Dué{ng kinh vong uc (Ham lugng IAA thd, pg/ml)
Bacillus ché vi khuan D-d, mm)
1 BO1 - -
2 B03.2 6 71
3 BO5 15 185
4 B0O6 3 49
5 BO7 - 157
6 |BO08 15 186
7 | B09 6 <10
8 B10 - 257
9 B11l - -
10 | B12 - -
11 | B13.1 - 14
12 | B13.2 - 71
13 | B15 - 22
14 | B16 22 133




15 | B18 15 263
Ghi chu: “-” Khong c6 hoat tinh

Két qua bang 1 cho thay:

- 7/15 chung Bacillus nghién ctu cd hoat tinh ddi khang vi khuan gay bénh héo xanh
khoai tay. Trong d6 bdn chung ¢ duong kinh @c ché vi khuan gay bénh héo xanh trén 15 mm
(B18, B16, B08 va B05); dic biét chung B16 c6 duong kinh wc ché vi khuan gay bénh héo xanh
cao nhét (dat 22 mm).

- 12/15 chung Bacillus nghién cttu ¢6 hoat tinh sinh tdng hop IAA. Trong dé nam chang
c6 ham luong IAA hinh thanh dat tén 100 pg/ml (B18, B16, B10, B08, B07 va B05).

- Tir két qua trén, 4 chung B18, B16, B08 va BO5 da dugc lya chon cho cac nghién ctu
tiép theo.

Hinh 1. Kha ning ic ché vi khuan gay
bénh héo xanh caa chiing B16

Véi muc dinh sir dung chang Bacillus trong kiém soat bénh héo xanh vi khuan déi véi
cdy khoai tay, dé tai tiép tuc danh gia hoat tinh déi khang vi khuan gay bénh héo xanh cua céc
chang Bacillus lya chon trén cay trong. Két qua danh gia hoat tinh d6i khang vi khuan gay bénh
héo xanh vi khuan trén cay khoai tay dugc thé hién trong bang 2.

Bang 2. Kha ning dbi khang VKHX cia cac chiing Bacillus tuyén chen trén cay khoai tay

W Cay bjbgnh | Cay bjbgnhsovdi | Mite dp hogt tinh
Cong thirc (%) doi chirng (%) doi khang
CT1 (BC nhidm VKHX) 66,6 i i
CT2 (BO5 + VKHX) 25,7 38,6 Kha
CT3 (B08 + VKHX) 28,9 434 Khé
CT4 (B16 + VKHX) 16,7 25,1 Cao
CT5 (B18 + VKHX) 20,5 30,8 Khé

Két qua bang 2 cho thay, 4 chang Bacillus nghién ciru déu c6 kha ning Gc ché VKHX, ty
I& cay bi bénh so vai d6i chung tir 25,1 dén 38,6 %. Dya theo 10 TCN 714-2006, ching B16 c6
muc do hoat tinh ddi khang cao (ty 18 cay bi bénh so vai ddi ching < 30 %).
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Dua vao két qua danh gia hoat tinh d6i khang VKHX cay khoai tdy cta cac ching
Bacillus trong diéu kién phong thi nghiém va trén ciy trong, dé tai di tuyén chon duoc
ching B16 c6 hoat tinh ddi khang VKHX cay khoai tiy cao. Ngoai ra ching B16 con c6
hoat tinh sinh téng hop hoat chat kich thich sinh trudng thuc vat. Tinh da chiic ndng cua
chung B16 c6 ¥ nghia trong viéc nghién ciru str dung dé san xuit phan bon vi sinh vat chirc
nang cho cay khoai tay.

3.2. Xdc dinh tén, mire dg an toan sinh hec cia ching B16

Céc ching vi sinh vat sir dung trong san xuat phan bén vi sinh vat ngoai yéu cau vé hoat
tinh sinh hoc, phai dugc dinh tén, bao dam an toan ddi voi nguoi, dong, thuc vat, moi truong
sinh thai va chat luong nong san. Vi vdy, dé tai da tién hanh xac dinh tén cic chung B16 Iya
chon.

3.2.1. Phdn logi dua trén déic diém hinh thai khudn lac va té bao

Bang 3. Pic diém hinh thai khuén lac, té bao cia chiing B16

Diic diém Chiing B16
Gram (+)
Dic diém khuan lac Dang mép ring cua, bet, hoi nhan, tring duc,

kich thude khuan lac 1,2-1,5 cm

Dic diém té bao Dang hinh que, bao tir hinh elip

Kha ning di dong Chuyén dong cham

Hinh 2. Khuan lac chiing B16 trén moi Hinh 3. Té bao chiing B16 trén
trudong King B sau 2 ngay nu6i cay kinh hién vi dién tir (x10.000)

Duya vao dic diém khuan lac va té bao cho thiy chung B16 c6 nhiéu dic diém gidng
Bacillus subtilis.

3.2.2. Phan logi dia trén giai trinh tw dogn ADN 16S riboxom

Két qua giai trinh ty doan 16S ADN riboxom ciia chung B16 ¢6 99,3% tuong dong véi
Bacillus subtilis. Trinh tu nucleotid doan ADN 16S ribosome ctuia chung B16 nhu sau:



ID B16_C20 PRELIMINARY; DNA; 482 BP.
SQ SEQUENCE 482BP; 124 A; 104C; 163G; 91T,

CGGCCCAGAC TCCTACGGGA GGCAGCAGTA GGGAATCTTC
CGCAATGGAC GAAAGTCTGA

CGGAGCAACG CCGCGTGAGT GATGAAGGTT TTCGGATCGT
AAAGCTCTGT TGTTAGGGAA

GAACAAGTGC CGTTCAAATA GGGCGGCACC TTGACGGTAC
CTAACCAGAA AGCCACGGCT

AACTACGTGC CAGCAGCCGC GGTAATACGT AGGTGGCAAG
CGTTGTCCGG AATTATTGGG

CGTAAAGGGC TCGCAGGCGG TTTCTTAAGT CTGATGTGAA
AGCCCCCGGC TCAACCGGGG

AGGGTCATTG GAAACTGGGG AACTTGAGTG CAGAAGAGGA
GAGTGGAATT CCACGTGTAG

CGGTGAAGTG CGTAGAGATG TGGAGGAACA CCAGTGGCGA
AGGCGACTCT CTGGTCTGTA

ACTGACGCTG AGGAGCGAAA GCATGGGGAG CGAACAGGAT
TAGATACCCT GGTAGTCCAC

GC
I

BSKR SE0
B1C27.8E0
| BSDE S0

BS0T.SEQ
. BSJP.SEQ
B16C20.5EQ

06

1
0

Hinh 4: Cay phat sinh ching loai dwge hinh thanh trén co sé so sanh trinh tw
nucleotid doan ADN 16S ribosome cua ching B16 véi trinh tw nucleotid doan ADN 16S
ribosome ciia Bacillus subtilis phan I1ap ¢ cac nwéc khac nhau trén thé gi¢i. DE: CHLB
Pirc; KR: Han Quéc; QT: Bacillus subtilis chiing Quéc té, dwee cac nwéc hop tac giai ma
toan bg gendm; JP: Nhat Ban.b¢ an toan sinh hoc caa ching Bacillus subtilic.

3.2.3. B¢ an toan sinh hoc cua chung Bacillus subtilis

Do an toan sinh hoc cuia cac chung vi sinh vat sir dung trong doi séng ¢ y nghia dac biét
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quan trong. Theo hudng dan s 90/679/EWG ngay 26 thang 11 nam 1990 cua cong ddong Chau
Au vé an toan sinh hoc, nhém tac nhan sinh hoc “Vi khuan” dugc phan 1am 4 cap do an toan,
trong d6 chi c4c vi khuan ¢ cap do 1 va 2 duoc (ng dung trong san xuat ¢ diéu kién binh thuong.

- Cap d6 1 (Risiko gruppe 1) 14 cac vi khuan khong c6 thé gdy bat cir mot nguy hiém nao
d6i v6i nguoi va dong vat

- Cap do 2 (Risiko gruppe 2) 1a cac vi khuén c6 thé gdy bénh ddi véi ngudi, dong vat &
mirc d6 thap, khong co kha ning lan truyén va c6 thé phong, chng va loai trir d& dang trong
diéu kién binh thudng.

- Cép do 3 (Risiko gruppe 3) 1a cac vi khuan c6 nguy co gy bénh ning ddi voi ngudi,
dong vat va c6 kha ning lan truyén rong, song van c6 thé phong chdng va loai trir duoc.

- Cap do 4 (Risiko gruppe 4) 1a cac vi khuan c6 thé gay bénh ning ddi v6i ngudi, dong
vat, c¢6 nguy co 16n vé muc do lan truyén rong va khong thé phong, chdng hoic loai trir.

Két qua so sanh véi danh muc céc vi khuan an toan cia CHLB Duc va Cong dong Chau
Au cho thay ching Bacillus subtilis B16 thudc nhdm vi khuan c6 do an toan cao (cap do 1).
Nhu vay chang B16 lya chon Ia chang vi sinh vat bao dam an toan sinh hoc; ¢6 thé st dung
trong san xuat phan bon vi sinh vat.

3.3. Panh gia anh hwéng chiing B16 dén sinh trwéng va phat trién cia cay khoai tay

Két qua danh gia anh huong cia chung B16 lya chon dén sinh truong cua cay khoai tay
sau 30 ngay trong duoc thé hién trong bang 4.

Bang 4. Anh hwéng cia ching B16 dén sinh trwéng va phat trién caa cay khoai tay

cong thic Chiéu cao cay Trong lwong twoi Trong lwong kho
(cm) than 14 (g) than 14 (g)
CT1(®BC) 39,70 40,80 3,92
CT 2 (nhiém B16) 43,20 44,95 4,43
CV% 4,10 4,20 4,40
LSDo 05 3,867 4,097 0,419

Két qua bang 4 cho thiy, & céng thtrc nhigm B16 (CT 2), chiéu cao cay, trong lugng tuoi
va trong luong kho than 1a déu cao hon so voi ddi chimg. Biéu nay cho thay, ching B16 ¢ anh
huang tich cuc dén sinh trudng va phat trién caa cay khoai tay.

Nhu vay, tir cac két qua trén cho thay ching Bacillus subtilis B16 lya chon c6 kha ning
kiém soat bénh héo xanh vi khuan va c6 anh huéng tich cuc dén sinh truong, phét trién caa cay
khoai tdy. Chung Bacillus subtilis B16 s& dugc gi6i thiéu cho san xuat phan bon vi sinh vat
churc nang cho cay khoai tay.

4. KET LUAN



- T 15 chang Bacillus nghién ctru dé tai da tuyén chon dwoc chung Bacillus subtilis
B16 cd hoat tinh d6i khang vi khuan gay bénh héo xanh cho cy khoai tay cao, c6 kha ning sinh
téng hop chat kich thich sinh truéng thuc vat (IAA); dong thai 1a chiang vi sinh vat c6 mic do
an toan sinh hoc cao (cip d6 1). Pay la chang vi sinh vat c¢d gia trj st dung trong san xuat phan
bon vi sinh vat chic nang.

- Thir nghiém trén cay khoai tay cho thay, chung Bacillus subtilis B16 c6 kha ning han
ché bénh héo xanh vi khuan, ting kha ning sinh truéng va phét trién déi véi cay khoai tay.
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