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Tém tit: San xuit nong nghiép hién nay bi anh huong nghiém trong béi cac vi sinh vét gay bénh
trong d6 c6 vi nAm. Viéc st dung cac hoa chit dé diét nim gay bénh thyc vat da anh hudng tiéu
cuc dén chit lugng ndng san va gdy moi truong. Bién phap kiém soat sinh hoc sur dung cac ché
pham vi sinh vat chdng ndm 1a mot trong nhitng wu tién hang dau trong san xuat cac san pham
nong nghiép an toan hién nay. Trong nghién ciru nay, 254 chung vi khuan da dugc phan lap tir
vung r¢ cay trong, trong d6 11 chung c¢6 dic tinh ddi khang chdng lai nhidu loai nam gdy bénh
gom Fusarium oxysporum, Phytophthora capsici, Sclerotium hydrophila, Neoscytalidium
dimidiatum, Aspergillus flavus va Aspergillus niger. Cac ching nay dugc dinh danh 1a Bacillus
subtilis, Bacillus amyloliquefaciens va Burkholderia vietnamienis bang giai trinh tu gen 16S
rRNA. Céc chung thudc chi Bacillus déu c6 kha ning sinh enzyme ngoai bao manh dé phan giai
co chét tinh bot, casein, chitin c6 trong méi truong. Cac ching vi khuan thu dugc trong nghién ciru
nay c6 thé str dung dé bd sung vao cac ché phdm vi sinh hodc phan bon hiru co nhim thay thé
thudc bao vé thuc vat hoa hoc, g0op ph?ln bao vé mobi trudng va nang cao chét luwong san phém

nong nghiép.

Tir khéa: Bacillus subtilis, Burkholderia vietnamienis, vi khuan dbi khang, vi ndm gay bénh thuc vat.

1. Pit van dé

Bénh hai cdy trong hang nam gay thiét hai
16n cho san xuat va bao quan ndng san, trong
d6 cac tac nhan 1a vi ndm nhu Fusarium
oxysporum, Phytophthora capsici, Sclerotium
hydrophila, Neoscytalidium dimidiatum,
Aspergillus flavus gilr vai tro chu chét. Céc loai
nam nay c6 thé pha huy mot phan hoic toan bo
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vu thu hoach cua cdy trong quan trong nhu tiéu,
ca phé, thanh long, ca chua [1]...

Str dung thude héa hoc mic du hidu qua cao
trong phong chéng nim nhung lai giy 6 nhidm
mdi trudng nghiém trong va anh hudng xiu dén
strc khoe con nguoi. Sir dung cac ché pham vi
sinh chira cac chung vi sinh vat d6i khang dé
chéng lai cac nim gdy bénh dang 1a uu tién
hang dau trong san xuat cac san phim néng
nghi€p hiru co [2]. Do do, viée tuyen chon duoc
cac chung vi khuan tir chinh ving ré cay trong
v6i kha ning ddi khang phd rong cac nam gay
bénh thuc vat dé phuc vu san xut cac ché pham
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vi sinh bao v¢ thyc vat la c6 y nghia khoa hoc
va thuc tien.

2. Poi twong va phwong phap nghién ciru
2.1. Béi twong

Céc ching ndm F. oxysporum, P. capsici, S.
hydrophila, A. flavus, A. niger do TS. Tran Vin
Tuén, Phong Genomic, thudc Phong thi nghiém
Trong diém Cong nghé Enzym va Protein,
Trudng Pai hoc Khoa hoc Ty nhién, DPHQGHN
cung cap. Nam gay bénh d¢ém nau ¢ thanh long
la Neoscytalidium dimidiatum do Gido su Pham
Vin Ty cung cdp va dugc dinh danh boi nhom
nghién ciru ciia TS. Tran Vin Tudn. Cac chiing
vi khuén phén 1ap duoc trong nghién ctru nay &
dang thuan khiét dugc bao quan trong glycerol
¢ -30°C sau khi di dugc lam dong trong
nito 16ng.

2.2. Phuong phap nghién ciru

2.2.1. Phén ldp vi khudn ving ré

Can 1 g mau dit thu tir ving ré cho vao 9
ml nude cat vo trung, mau duoc tron déu bﬁng
may vortex dé thu dwoc mau dong nhét. Pha
lodng mau bang nudc cat khir tring & cac ndng
d6 khac nhau. Céy trai mau & cac nong do nay
trén mdi truong LB dé thu dugc nhimg khuan
lac riéng r&. Cac khuan lac c¢6 hinh dang mau
sdc khac nhau duoc tach riéng, thuan khiét va
git trong 6ng nghiém dé sir dung cho cac thi
nghiém tiép theo [3].

2.2.2. Xac dinh hoat tinh déi khang

Dé tuyén chon vi khuan c6 kha ning dbi
khang ndm gay bénh thuc vat, mdi chung nam 4
ngay tudi duge cdy o vi tri trung tim cia dia
mdi truong PDA, sau d6 ding que ciy vo tring

dé cay 3 ching vi khuan phan 1ap dugc cich
chung nam khoang cach twong duong nhau. Sau
5 ngay két qua doi khang voi ting loai nim
dugc xac dinh dya vao khoang cach hinh thanh
ttr mép hé soi ndm t4i khuan lac vi khuan [3].

2.2.3. Pinh danh céc ching vi khuan

Céac chung vi khuan phan 1ap duoc duoc
quan sat hinh thai té bao, nhudm Gram va
nhudm ndi bao tir [4]. Sau d6 thuc hién gidi
trinh tu gen 16S rRNA: ADN hé gen cua cac
ching dugc tach chiét, gen 16S rRNA dugc
khuéch dai b::ing PCR va duoc tinh sach b::ing
kit throng mai ctia hing Promega. San phim
PCR sau tinh sach dugc giri di giai trinh ty tai
Singapore. Cac trinh tu gen 16S rRNA sau d6
dugc so sanh véi ngan hang dir liéu GenBank
st dung cong cu BLAST.

2.2.4. Xac dinh kha nang sinh enzym ngogqi
bao ciia cdc ching vi khudn

Kha ning sinh cac enzyme ngoai bao gdm
amylase, cellulase, protease, chitinase duogc thir
theo phuong phap khuéch tan trén thach chira
1% co chét tuong Ung la tinh bot tan, CMC,
casein va chitin [5].

3. Két qua va thao luin

3.1. Phan ldp va xdc dinh kha nang doi khang
nam bénh cdy trong cua cdc chung vi khuan

Tir cac mau dat khac nhau, 254 chung vi
khuédn da duoc phén 1ap trén méi truong LB. Dé
tuyén chon cac ching vi khuan c6 hoat tinh
khang nam cao, chung toi tién hanh kiém tra
hoat tinh khang nim cia cac chung béng
phuong phap dong nudi cay. Két qua thu duoc
11 ching ¢ hoat tinh khang manh nhiéu loai
nidm gy bénh thyc vat (Bang 1).

Bang 1. Cac chung vi khuan c6 hoat tinh khang ndm phé rong

Chung P. capsici F. oxysporum S. hydrophila  N. dimidiatum  A. niger A. flavus
BDB 1.1 +++ +++ ++++ ++++ ++++ +++
BNKS +++ +++ ++++ ++++ ++++ +++
BNK2.3 +++ ++++ ++++ ++++ ++++ +++
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DH4.9 + +++
DH4.15 + +++
LU4.4 + +

BNK 7.1 +++ ++
BRK4.5 +++ ++
H2.7 ++++ +++
H3.5 +++ +++
DT3.5 +++ +++

+++ +++ - -
+++ +++ - -
+++ +++ ++++ +++
+++ +++ +++ +++

++++ +++ +++ ++
+++ +++ ++++ +++
+++ +++ ++++ +++
+++ ++++ +H++ +++

Ghi ch: (-) khong khang, (+) khang yéu, (++) khang trung binh, (+++) khing manh, (++++) khang rit manh

P. capsici

S. hydrophila

A. flavus

Hinh 1. Kha ning khang nam ctia 11 ching vi khuén dai dién.

Céc ching v6i kha niang khang nam manh
déu dugc phan 1ap tir dat ving ré cua nhiéu loai
cay trong khac nhau nhu ddu twong, lac, l0a.
Két qua trong Bang 1 cho thay 11 ching vi
khuan tuyén chon thé hién kha ning khang rat
manh ndm N. dimidiatum gdy bénh dém nau
trén cay thanh long va nim S. hydrophila gay
bénh trén cay ca chua. Dic biét c6 dén 9 ching
khang lai hai lodi nAm giy hong nong san sau
thu hoach Ia A. niger va A. flavus. Céc chung vi
khuan thu dugc trong nghién clru nay co tiém
ning tmg dung vao bao vé cy trong ciing nhu
ndng san sau thu hoach.

32 DPinh dayh cdc chung vi khudn ¢ hoat tinh
doi khang nam

Ca 11 ching vé6i hoat tinh khang nhiéu nam
dugc tién hanh phéan loai dén loai dua vao dic
diém hinh thai va giai trinh ty gen 16S rRNA.
Trong s6 11 ching dugc nhuém Gram va quan
sat dugi kinh hién vi thi ¢d 10 chung la Gram
dwong véi té bao dinh thanh chudi, hinh que va
¢6 ndi bao tir. Nhu vy co thé so bd két luan
rang 10 chung nay thudc chi Bacillus. Riéng
chung LU4.4 1a vi khuan Gram am, té bao hinh
que. Pé phan loai chinh xac dén loai, trinh ty
gen 16S rRNA cua ca 11 chung duogc giai trinh
tu va so sanh do tuong dong véi dir liéu cua
GenBank bang cong cu BLAST. Két qua thu
duogc trinh trong bay trong Bang 2.
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Bang 2. So sanh trinh ty gen 16S rRNA ciia 11 chiing d6i khang nam bénh véi dir liéu GenBan

Murc d6 tuong dong voi Tén loai trén GenBank

Chung dir liéu GenBank v6i mi s6 gen tuong g
BDB1.1 99% Bacillus subtilis (KX608731.1)
BNKS8 100% Bacillus subtilis (MF403067.1)
BNK2.3 100% Bacillus subtilis (GU122961.1)
DH4.9 100% Bacillus amyloliquefaciens (KM117160.1)
DH4.15 100% Bacillus amyloliquefaciens (KU922934.1)
LU4.4 99% Burkholderia vietnamienis (AB568311.1)
BNK?7.1 100% Bacillus amyloliquefaciens (MF171193.1)
BRK4.5 100% Bacillus subtilis (MF403067.1)
H2.7 100% Bacillus subtilis (MF073326.1)
H3.5 99% Bacillus amyloliquefaciens (KU922448.1)
DT3.5 100% Bacillus amyloliquefaciens (KY886133.1)
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Hinh 2. (A) Kha ning phan giai cAc co chat khac nhau cta 11 ching nghién ciru (don vi mm).
(B) Kha nang sinh enzyme ngoai bao cua chung B. subtilis BDB1.1:
(a) Protease, (b) Cellulase, (c) Amylase, (d) Chitinase
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Hau hét cac ching déu thudc chi Bacillus,
trong d6 cac chung BDB1.1, BNK8&, BNK2.3,
BRK4.5 va H2.7 thudc loai Bacillus subtilis,
chuing DH4.9, DH4.15, BNK7.1, H3.5 va
DT3.5 thudc loai Bacillus amyloliquefaciens.
Loai B. subtilis ¢ kha ning san sinh nhiéu
enzyme ngoai bao nhu amylase, protease,
phytase va sinh téng hop cac khang sinh chéng
nam nhu kanosamine, lipopeptides (LP). Loai
B. amyloliquefaciens c6 quan h¢ di truyén rat
gan giii voi B. subtilis va c6 kha ning sinh
auxin, 1a chat co kha nang kich thich su kéo dai
1&, thic déy tiang truong cay trong [6]. Ching
LU4.4 1a ching Gram am, sau khi phan tich
trinh tuy nhan théy chung LU4.4 thudc chi
Burkholderia, gan giii voi loai Burkholderia
vietnamienis v6i do twong dong ve trinh tu gen
16S rRNA 12 99%. Trong mdt s6 cac cong bd
truge day cho thay, chung B. vietnamienis co
kha ning cb dmh nito glup ting ning suat trén
20% & cdy trong va sinh tong hop cac chat kich
thich tang truong thuc vat nhu IAA, NAA [7].

3.3. Khdo sat kha nang sinh enzyme ngoai bao

Cac enzyme ngoai bao dong vai trd quan
trong trong viéc phan giai nhiéu hop chit cao
phan tr thanh nhitng phan tir nhé giup ciy dé
dang hap thu do d6 kich thich sinh truéng & cay
[2]. Vi vay, kha niang phan giai nhiéu co chat
kha&c nhau 1a mot tiéu chi quan trong khi chon
céc chung vi khuan lam probiotic cho thuc vat.

Két qua tir Bang 2 cho thdy, 10 ching
Bacillus déu c6 kha ning sinh enzyme protease,
amylase, cellulase, va chitinase, ddc biét ching
B. subtilis BDBI.1 c¢6 kha nang phan giai manh
nhiéu co chat. Chung LU 4.4 khong c6 kha
ning phan giai co chit nao.

4. Két luan

1. Pa phan lap dugc 254 ching vi khuan tir
mAiu dat vang ré cy trong va xac dinh duoc 11
chung c6 hoat tinh khdng ndm giy bénh thuc
vat. Trong d6 10 chung 1a vi khuin Gram
duong va 1 chiung Gram am duya trén két qua
nhuom Gram.

2. Da phan loai dén loai 11 chung cé hoat
tinh khang ndm manh bang giai trinh tu gen
16S rRNA va so sanh voi dir liéu GenBank.

3. ba khao sat kha nang sinh enzyme ngoai
bao gdm protease, amylase, chitinase, cellulase
cua cac chung nghién ctru.
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Abstract: Agricultural production is now severely affected by pathogenic microorganisms
including molds. The use of chemical fungicides for controlling plant pathogens has negatively
influenced on the quality of agricultural products and the environment. Currently, biological control
using antifungal preparations is one of the top priorities in the production of safe agricultural products.
In this study, 254 bacterial strains were isolated from the plant rhizosphere, of which 11 isolates
exhibited antagonistic properties against several fungal pathogens including Fusarium oxysporum,
Phytophthora capsici, Sclerotium hydrophila, Neoscytalidium dimidiatum, Aspergillus flavus and
Aspergillus niger. These bacterial strains were identified as Bacillus subtilis, Bacillus
amyloliquefaciens and Burkholderia vietnamienis by sequencing of 16S rRNA genes. The Bacillus
isolates are capable of producing extracellular enzymes to decompose starch, casein and chitin. The
strains obtained in this study could be used to supplement microbial preparations or organic fertilizers
to replace pesticides, contribute to environmental protection and improve quality of agricultural products.

Keywords: Bacillus subtilis, Burkholderia vietnamienis, biocontrol, fungal plant pathogens.





