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TOM TAT

Nghién ctru dwoc tién hanh véi muc dich tim kiém cac ching vi khuédn cé hoat tinh khang da ndm gay bénh
thwe vat. Tlr cac mau dat ré thu thap, 43 chdng vi khuan phan lap dwoc sang loc hoat tinh khang ndm. Két qua da
chon loc dwoc 03 ching vi khudn cé hoat tinh d6i khang manh véi cac chiing ndm Fusarium solani, Fusarium
oxysporum va Alternaria alternata. Bén canh d6, d&c diém sinh hoc clia ba chiing vi khudn nay ciing dwoc danh gia.
Dwa trén phan tich trinh ty 16S rRNA va gen dac hiéu, ca ba ching vi khuan dwoc xac dinh 1a Bacillus sp. TV1.1,
B. amyloliquefaciens TV2.5 va B. subtilis TV2.12. Két qua cho thy day 1a ba chiing vi khudn déi khang tiém nang
cho phaét trién cac ché pham phong trir bénh do ndm gay nén & thuwc vat.

Tl khoa: Vi khuan Bacillus sp., Fusarium solani, Fusarium oxysporum va Alternaria alternata.

Isolation of Broad-Spectrum Antifungal Bacteria against Phytopathogenic Fungi

ABSTRACT

The research aimed to identify potential antifungal bacteria against phytopathogenic fungi. From rhizosphere soil
samples, 43 bacterial isolates were collected and screened. The results indicated that there were three strains with
strong antifungal activity against fungal phytopathogens, including Fusarium solani, Fusarium oxysporum, and
Alternaria alternata. In addition, the biological characteristics of three potential bacterial strains were evaluated.
Based on analysis of 16S rRNA sequence and specific genes, all three bacterial strains were identified and named as
Bacillus sp. TV1.1, B. amyloliquefaciens TV2.5, and B. subtilis TV2.12. The results indicate that all three antagonistic
bacterial strains could be potential biocontrol agents to control fungal diseases in plants.

Keywords: Bacillus sp., Fusarium solani, Fusarium oxysporum, Alternaria alternata.

y v A huong phap phé bién. Tuy nhién, viéc st dun
1. DAT VAN DB phuong phép p y . ung

thudc héa hoc kiém soat nd&m bénh dang bi lam

Bénh hai thuc vat trong d6 ¢c6 ndm bénh 1a
moi de doa 16n d6i véi san xuat néng nghiép vi
chiung gy ra cac bénh c6 tac dong quan trong
vé kinh t&€ va méi truong (Chatterjee & cs.,
2016). Hién nay, tac dong cua ching ngay cang
tr6 nén manh mé, 1y lan nhanh chéng do su
toan cAu hoéa cac san phadm thuong mai va su
bién d6i khi hau toan cdu (Li & cs., 2023). Dé
kiém sodt ndm bénh trong san xudt nong
nghiép, st dung thudc bdo vé thuc vat la
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dung va tac dong tiéu cuc dén méi truong, hé
sinh thai va stic khée ctia con ngudi (Bardin &
cs., 2015). Hién nay, xu hudng méi trong bao vé
cdy tréng 1a ting dung cac chung vi sinh vat c6
trong tu nhién nhu vi khuén, xa khuén, ndm dé
thay thé stt dung thuéc héa hoc hoéc hé trg hiéu
qua cho huéng ap dung thudc bdo vé thuc vat
(Gwiazdowski & cs., 2024). Huéng tng dung
nay tao nén sy kiém soat bén viing, an toan va
han ché& duge sy phu thudc véi thude héa hoc



bao vé thuc vat. Cac chting vi sinh vat c¢6 kha
nang khang ndm c6 thé bao vé cay trong khéi
tac nhan ndm giy bénh va tac dong truc tiép
hoidc gian ti€p dén su sinh trudng, phat trién
cua cay trong (El-Baky & Amara, 2021). Chinh
vi vay, viéc phan lap cic ching vi sinh vat méi
c6 kha niang d61 khang véi ndm bénh thuc vat
dé phéat trién phuong thic kiém soat sinh hoc
va han ché& bénh trén cay trong la diéu can
thiét. Cac nghién ciiu ciing chi ra ring, c6 rat
nhiéu chtng vi khudn thudc chi Bacillus nhu
B. subtilis, B.
B. pumilus va B. thuringiensis ¢ kha nang tic
ch& n&m bénh thuc vat va c6 thé duge st dung
lam tac nhan kiém soat sinh hoc (Choudhary &
Johri, 2009; Kim & cs., 2010; Chakraborty &
cs., 2022). Hiéu qua ctia cac tac nhan sinh hoc

amyloliquefaciens, B. cereus,

12 vi khuén véi bénh thuc vat phu thudc vao dac
tinh cta chung, diéu kién méi trudng, tac nhan
gdy bénh thuc vat. Chinh vi vay, dé ap dung
trong diéu kién hé sinh thai Viét Nam, phan lap
cac chung Bacillus sp. c6 kha nang khang nim
la diéu quan trong va c6 ¥ nghia dé phat trién
huéng ting dung cac tac nhan sinh hoc quan ly
nam bénh & cay trong. Trong nghién ciu nay,
ching t6i tién hanh phan lap va chon loc céac
chung vi khuén c6 trong cac mau dat trong thu
thap ¢ mién Béc Viét Nam c6 kha nang khang
ndm va danh gia mtc d6 tc ché mot s6 chung
ndm bénh thuc vat c6 phé ki cha rong nhu
Fusarium solani, Fusarium oxysporum va
Alternaria alternata. K&t qua ctia nghién ctu 1a
cac chung vi khuén chon loc tiém ning c6 thé
dudc tng dung dé nghién ctu, phat trién cac
ch& pham sinh hoc trong kiém soat ndm bénh
trén cdy trong trong tuong lai.

2. PHUONG PHAP NGHIEN cUU
2.1. Vat liéu

- MAu dit vung ré ctia cAy mau thu thap
tai cac vung dat khong tham canh, tréng theo
huéng hiiu co tyu nhién tai Ha No6i, Phu Yén,
Théai Binh.

- Chung ndm gay bénh thuc vat: Fusarium
(VCM-1147),
Fusarium oxysporum (VCM-1078) dung trong

solani Alternaria alternata,
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nghién ctiu 1a cac ching dudc phan 1ap trén cac
cay bi bénh thu thap é mién Béc, Viét Nam (Thi
Thanh Dang & cs., 2024). Cac chung nay dudgc
dinh danh dua trén hinh thai hé sg¢i, bao ti va
trinh tu gen ITS.

2.2. Phuong phap nghién ciu

2.2.1. Phan lap cac ching vi khudn c6 kha
ning khiang nim

Tu 06 mau dat thu thap & cac tinh Gia Lam
- Ha N61, Tuy An - Phua Yén, Dong Hung - Thai
Binh, vi khuéin c¢6 kha ning khang ndm duge
phan lap trén moi trudong Nutrient agar (NA).
Qua trinh phan lap dudc tién hanh nhu sau:
Can 1g mau d4t va pha lodng trong 99ml dung
dich NaCl 0,85% va lic déu trong vong 2 pht
dé tao dung dich pha lodng 102 Sau d6 mau
tiép tuc dugc pha lodng d&n nong do 10 va 10
Sau @6, 100pl dich pha lodng & hai néng d6 107
va 10" dugc hit va cay trai trén moéi truong NA.
Dia cdy sau d6 dugc U trong diéu kién 30°C
trong 48 gid. Sau 24-48 gid, quan sit bé mit
thach dia phan lap, cac khuén lac xuét hién
vong khang ndm (ndm tén tai trong mau dat) sé
dugc tach va nudi cdy lam thuan trén méi
truong NA méi. Cac chiing nay sé dugc st dung
dé danh gia hoat tinh tc ché& ndm bénh & thi
nghiém sau.

2.2.2. Danh gia hoat tinh khang ndm cua
cac chiing vi khuan chon loc

Thi nghiém dugdc ti€n hanh theo phuong
phap cai tién dua trén phuong phap cua
Milijasevic-Marcic & cs. (2018). Cu thé ba
ching ndm gay bénh & thuc vat bao gém
Fusarium  solani,  Alternaria  alternata,
Fusarium oxysporum dugc nudi ciy trén moi
truong PDA trong 7 ngay 6 30°C va diéu kién
t61. Sau do, khi ndm da phat trién kin bén mat
sé dugc cit véi dang hinh tron c6 dudng kinh 5
mm. Qua trinh déng nudi cdy vi khuén va ndm
dugc tién hanh trén moi truong PDA & 30°C
trong 3-15 ngay. Vi khuén trudc khi bs tri thi
nghiém dudc nudi cdy khdi dong trén dia moéi
truong NA trong 24 gio. Trén dia déng nudi cay,
mau nadm bénh dudc dit vao dia méi trudng
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PDA sao cho khoang cach ti vi tri dat ndm dén
thanh dia 1a 3cm. Sau d6, cdy tung chuing vi
khudn c6 hoat tinh d6i khang trén dia petri
vuong géc va cach vi tri dit ndm 1a 3cm, chiéu
dai duong cdy khuén 14 4,5cm (Hinh 1). Cac dia
ndm duge cdy khéng c6 vi khudn sé dudc st
dung 13 mau d6i ching. Thi nghiém dugc lap lai
3 14n v6i médi chung vi khuén va b tri theo kiéu
hoan toan ngau nhién. Kha ning tc ché nim
bénh (Percent of growth inhibition - PGI) so v6i
d61 chiing dugc tinh theo céng thiic nhu sau:
PGI (%) = (R1 — R2)/R1 x 100% (Milijasevic-
Marcic & cs., 2018).

2.2.3. Xac dinh dic diém sinh hoc cua cac
chiing vi khuan chon loc

Cac chung vi khuén tuyén chon dudc
nghién ctu dic diém hinh thai khuén lac,
nhuém gram, kiém tra cac dic tinh sinh ly, héa
sinh nhu thi nghiém kha n#ng san sinh
catalase, amylase, cellullase va IAA (Rasul &
cs., 2015; Herlina & cs., 2017). Nong do IAA
duge san sinh bdi cac chiing chon loc duge dinh
lugng theo phuong phap mé ta cua TCVN
10784:2015, trong d6 dich khuan dudc nubi tir 1
khuédn lac don trong 10ml dung dich LB ¢6 bd
sung tryptophan trong 3 ngay ¢ diéu kién téi,
lic 150 vong/phut, nhiét d6 30°C. Dich khuén
duge ly tAm loai bé cin t&€ bao va bd sung thudc
thti Salkowski theo ty 1& 1:2 va 1 6 30°C trong
30 phut. Ham lugng IAA san sinh cta cac
chuing duge do bing may quang phé 6 bude séng

530nm. Dinh lugng dugc tinh dua trén phuong
trinh dudng chudn IAA xay dung.

2.24. Pinh danh cac chiung vi khuin
chon loc

Pé dinh danh cac ching vi khuén c6 hoat
tinh d61 khang manh v6i cdc ndm giy bénh,
ching t6i tién hanh phan tich trinh tu 16S
rRNA. DNA téng s6 cta céc ching vi khudn
tuyén chon dugc tach chiét theo phuong phap
cia Farhad & cs. (2016). Trinh tu 16S rRNA
dugc nhan lén bang phan ting PCR véi cap moi
27F (5-AGAGTTTGATCCTGGCTCAG-3) va
1492R  (5'-GGTTACCTTGTTACGACTT-3) 6
nhiét d6 gdn mdi Tm = 53°C. San pham PCR
(1465bp) dugc tinh sach va gidi trinh tu tai cong
ty 1% BASE Singapore. Két qua giai trinh tu
16S rRNA ctia ching tuyén chon dudc can trinh
ty trén ngdn hang gen nhé cong cu Blast
(https://blast.ncbi.nlm.nih.gov/Blast.cgi). Bén
canh d6, dé xac dinh dudc loai cu thé thudc
nhom Bacillus subtilis, hai cip moéi dic hiéu cho
gen gyrA cua vi khudn Bacillus subtilis va
Bacillus amyloliquefaciens dude st dung
(Borshchevskaya & cs., 2013). Trinh tu méi cho
gen gyrA cua vi khuén Bacillus subtilis - 268bp
(Bsub-F: CAAGAATGTCTAAGATCTCG;
Bsub-R: CAGTCGGGAAATCAGGC). Trinh tu
mdi cho gen gyrA cta vi khudn Bacillus
amyloliquefaciens - 747bp (Bamy-F:
AAATCTGCCCGTATCGTCGGT; Bamy-R:
GTGAGCATTGGCGTCACGGCG).

Ghi chii: R1: Ban kinh khudn lac ndm bénh trong céng thiic doi ching (cm); R2: Ban kinh khuan lac n4m bénh

khi duge nudi cing véi vi khuédn (cm).

Hinh 1. B§ tri thi nghiém déng nubi cdy gitwwa vi khuidn va nAm bénh
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3. KET QUA VA THAO LUAN

3.1. Chon loc cac chung vi khudn c6 kha
niang tc ché ndm bénh thuc vat tit mau dat
thu thap

T 06 mau dat ving ré cAy mau thu ti cac
tinh Ha No6i, Thai Binh va Phd Yén, 43 chung
vi khuén c6 kha ning tc ché nim trén dia phan
lap dudc lam thuan va danh gia kha nang
khang nadm bénh thuc vat trong diéu kién in
vitro. Ba chung ndm gy bénh thuc vat dudgc su
dung 14n lugt @€ danh gia kha nang dsi khang
ctia cac chung vi khuén nghién ctiu bao gom
F. solani, F. oxysporum va A. alternata. Sau
qué trinh sang loc, 15 ching vi khuén dugc lua
chon c6 kha ning tc ché manh su phat trién hé
soi cia ndm Fusarium solani (Bang 1, Hinh 2).
Nam F. solani 1a nhém ndm tén tai trong dat
v6i gan 60 loai khac nhau, c6 thé gay bénh trén
nhiéu cay ky chu (Coleman, 2016). Két qua cho
thdy, 15 chung tuyén chon thé hién kha nang
tic ché€ khac nhau dén su phat trién hé soi cla
ndm F. solani, dao déng trong khoang
38,47-65,99% sau 7 ngay déng nudi cdy. C6 10

Pham Hdng Hién, Tran Thi Bao Yén, Bang Thi Thanh Tam

chting c6 kha ning tc ché 16n hon 50% so véi
déi chting 1a: H2, TV1.1, TV1.9, TV2.1, TV2.5,
Tv2.9, TV2.11, TV 2.12, TV2.13 va TV4.5.
Chung PY4 14 chung c6 kha nang tic ché ndm
F. solani thap nhat dat 38,47 + 0,24%. Quan sat
su phat trién hé soi ctia ndm F. solani theo thoi
gian cho thay cac chung c6 hoat tinh khéang
ndm manh s& biéu hién su tc ché sau 3 ngay
nudi cdy. Su tic ché hé sgi nam F. solani rd rang
hon sau 5 ngay déng nudi cdy va tiép tuc tang
sau 7 ngay dbéng nudi cdy véi cac chung vi
khuén (Bang 1).

Két qua sau 15 ngay hé s6 tic ché ndm bénh
tang so véi thoi gian 7 ngay. Khi dia dong nudi
cay dugc tiép tuc nubi giti 6 28°C trong 15 ngay,
cac chung vi khuén c6 kha ning tc ché sgi ndm
phat trién mot cach rd rét, mau sic soi ndm cé
mau nau hodc xdm nhat, quan sat c6 dudng
ranh giéi gitia ndm F. solani va vi khuén (Hinh
2). Trong khi d6 ndm & dia d6i chting phat trién
hé sgi kin bé mat dia. Nhu vay, c6 thé théy cac
ching vi khuén c6 kha ning d6i khang manh c6
kha n#ng tiét ra cac chat tic ché ndm trén moi
trudng PDA 1am cho soi ndm khong thé kéo dai
va bi 61 mau so véi d6i ching.

Bang 1. Kha nang tc ché su phat trién nAm Fusarium solani

- . ~ N - N, .
cua cac chung vi khuan tiém nang theo thdi gian

Kha néng trc ché hé soi so véi dbi chiing (%)

Ki hiéu chiing Ngudn gbc

Sau 3 ngay Sau 5 ngay Sau 7 ngay
H1 Thai Binh 11,16 £ 0,03 32,55+ 0,07 45,86 + 0,06
H2 Thai Binh 33,31+0,05 51,37 £ 0,05 59,96 + 0,09
PY4 Phu Yén 9,21 £0,03 28,03 + 0,06 38,47 £ 0,24
TV1.1 Ha Noi 32,04 £ 0,04 50,18 + 0,08 57,98 + 0,16
TV1.9 Ha Noi 22,72 + 0,01 44,59 + 0,02 54,35+ 0,05
TV2.1 Ha Noi 21,29 £ 0,01 47,34 + 0,11 57,16 £ 0,10
TV2.5 Ha Noi 35,91 +0,04 57,29 + 0,05 65,99 +0,10
TV2.9 Ha Noi 20,67 + 0,05 45,82 + 0,12 56,70 + 0,12
TV2.10 Ha Noi 23,48 £ 0,02 41,21 £ 0,03 47,72 + 0,09
TV2.11 Ha Noi 17,58 £ 0,01 43,92 + 0,01 52,47 £ 0,07
TV2.12 Ha Noi 36,32 + 0,03 52,86 + 0,03 63,41+0,13
TV2.13 Ha Noi 21,16 £ 0,01 45,15+ 0,03 55,04 + 0,12
TV4.5 Ha Noi 4,53 £ 0,07 38,66 + 0,15 51,96 + 0,17
V7 Thai Binh 4,96 + 0,04 35,19+0,14 49,05 + 0,06
V8 Thai Binh 1,19+ 0,01 33,00+0,13 44,03 +0,18
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Hinh 2. Sy @&c ch& nAm Fusarium solani

» . ~ o« A - N A ne .
cua cac chung vi khuin tiém ning sau 15 ngay dong nuébi cay

Bang 2. Kha niang Gc ché su phat trién nim Fusarium oxysporum

cua cac chung vi khudn tiém nang theo thoi gian

Kha n&ng trc ché hé soi so véi ndm dbi chirng (%)

Ki hiéu ching

Sau 3 ngay Sau 5 ngay Sau 7 ngay
H1 11,52 £ 0,14 28,00 £ 0,11 49,98 + 0,06
H2 10,30 £ 0,05 37,54 £ 0,01 56,47 + 0,04
PY4 4,86 + 0,03 7,73+0,18 33,57 £ 0,06
TV1.1 5,61 £ 0,02 33,83 +£0,09 54,40 £ 0,11
TV1.9 16,56 + 0,03 36,21+ 0,20 43,40+ 0,16
TV2.1 12,97 £ 0,08 36,71 + 0,04 43,33 £0,17
TV2.5 25,37+ 0,14 42,53 £ 0,02 59,34 £ 0,03
TV2.9 11,62 £ 0,03 28,98 £ 0,04 40,86 + 0,09
TV2.10 14,34 £ 0,04 27,69 + 0,04 39,96 £ 0,16
TV2.11 11,75+ 0,03 35,10 £ 0,10 44,86 £ 0,15
TV2.12 5,11 £ 0,03 32,71 £ 0,08 51,78 £ 0,15
TV2.13 13,44 £ 0,03 36,12+ 0,12 46,66 + 0,16
TV4.5 10,48 £ 0,02 27,33 +0,15 49,42 £ 0,17
V7 17,04 £ 0,03 32,67 £0,02 44,09 £+ 0,07
V8 11,25 £ 0,02 18,12 £ 0,07 45,20 £ 0,10

Mudi lam ching vi khuén c6 kha nang d6i
khang manh tiép tuc dudc sang loc véi nam
F. oxysporum va A. alternata. Déi véi nim
F. oxysporum, day ciing 1a loai nd&m bénh thuc
vat ton tai lau dai trong d&t c6 thé gay chét héo
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nhiéu cay trong (Edel-Hermann & Lecomte,
2018). Trong thi nghiém nay, khi dong nuéi cay
15 chung vi khudn va ndm F. oxysporum, t&t
cd cac chung déu thé hién kha ning tc ché
nim sau 3 ngay (Hinh 3). Kha ning tc ché hé
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soi nam F. oxysporum ting theo thoi gian. Sau > 50% la H2, TV1.1, TV2.5 va TV2.12. Cac
7 ngay doéng nudi cdy, kha niang tc ch& ndm  chung con lai c6 tic ché tuy nhién kha ning tc
cta 15 ching vi khuén tang dat 33,57-59,34%. ché& < 50% so v6i d6i chiing sau 7 ngay déng
Bén chung vi khuén c6 kha ning tc ché hé sgi  nubi cdy.

Hinh 3. Sy @tc ché naAm Fusarium oxysporum

» . A o R 1% N A A P
cua cac ching vi khuan tiém nang sau 15 ngay dong nudi ciy

Bang 3. Kha ning tic ché& su phat trién nim A. alternata
cuia cac chung vi khuin tiém nang theo thoi gian

Kha n&ng trc ché hé soi so véi dbi chirng (%)

Ki hiéu ching

Sau 3 ngay Sau 5 ngay Sau 7 ngay
H1 0 0 0
H2 36,58 + 0,24 56,15 + 0,22 64,12 £ 0,12
PY4 15,01 £ 0,27 29,56 + 0,21 47,82 +0,12
TV1.1 44,04 £ 0,16 60,66 £ 0,12 68,08 + 0,07
TV1.9 28,32 £ 0,07 47,46 £ 0,14 61,14 £ 0,13
TV2.1 38,82 + 0,08 52,24 + 0,20 63,29 £ 0,10
TV2.5 40,24 + 0,07 58,09 + 0,03 66,39 £ 0,11
TV2.9 23,48 £ 0,10 45,67 £ 0,13 60,66 + 0,18
TV2.10 28,84 £ 0,08 47,04 £ 0,16 61,31 £ 0,08
TV2.11 26,11+ 0,10 49,98 £ 0,10 61,31 £ 0,14
TV2.12 42,42 + 0,09 60,79 £ 0,14 67,27 £ 0,09
TV2.13 28,82 £ 019 49,18 £ 0,18 62,11 £ 0,33
TV4.5 6,11+ 0,10 1,26 £0,18 2,97 £ 0,21
V7 13,27 £ 0,08 4,32 +0,17 0
V8 2,47 + 0,26 3,48+0,18 9,50 + 0,11
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Hinh 4. Sy tic ch€ nAm A. alternata
ctia cac chung vi khuin tiém nang sau 15 ngay dong nudi cay

N4am A. alternata loai ndm c6 kha niang gay
bénh trén théan 14 ctia nhiéu cay ki chu, ton tai
trén dong rudng trén nhiing tan du thuc vat
theo thoi gian (Demers, 2022). D& sang loc dudgc
chting vi khuéin khang da ndm, ching t6i tiép
tuc danh gia kha n#ng d61 khang in vitro véi
A. alternata cta 15 chung vi khuan. Két qua
thé hién trong bang 3 va hinh 3 cho th4y, chi c6
11/15 ching vi khuén c6 hoat tinh d6i khang véi
nim A. alternata dat gia tri 47,82-68,08%. Bon
chting vi khuén con lai 1a H1, TV4.5, V7 va V8
khéng thé hién su d6i khang véi ndm
A. alternata sau 7 ngay doéng nudi cdy. Quan
sat bé mit dia déng nudi cdy sau 15 ngay cho
thay, cac chung c6 hoat tinh d61 khang manh
lam thay d6i duong bién phét trién cta hé soi
nidm (Hinh 4). Bén canh d6, quan sat mat dudi
ctia vi tri cdy vi khuén cho thdy méi trudng nuoi
cdly ciing bi d6i mau sang mau nau nhat do cac
chét vi khuén tiét ra. Qua day c6 thé thay khi
kéo dai thoi gian déng nudi cay lén 15 ngay kha
ning phat trién hé sgi nd&m bénh trén dia dong
nudi cdy hau nhu khéng thay déi (Hinh 4).

Nhu vay, qua thi nghiém sang loc kha nang
d61 khang v6i 3 ndm bénh thuc vat F. solani,
F. oxysporum va A. alternata, ching t6i nhan
thdy 15 chung c6 hoat tinh khang nim khac
nhau trén ttng loai ndm khac nhau. Mot s6
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ching vi khuén chi c¢6 hoat tinh khang nim
< 50% sé& biéu hién kha néng yé&u trén ca 3 ndm
bénh thuc vat khdo sat. So sanh hoat tinh
khang da ndm cta 15 ching vi khuén, ching
toi lua chon dudc 03 chung vi khuén c6 hoat
tinh khang da nidm cao nhat (> 50%) tu 15
chtng tiém nang 14 TV1.1, TV2.5 va TV2.12.

3.2. Panh gia dic diém hinh thai, sinh héa
va dinh danh cac ching vi khuin chon loc

Ba chtng vi khuén chon loc TV1.1, TV2.5 va
TV2.12 dude tiép tuc danh gia cac dic diém sinh
héa va dinh danh théng qua phan tich trinh tu
16S rRNA va kiém ching théng qua nhin gen
dic hiéu (Bang 4, Bang 5). V& dic tinh héa sinh,
cd ba ching vi khuin déu la vi khuidn Gram
duong, hinh thai khuén lac c6 mau tring duc, bé
mit 16i/phing, c¢6 kha ning san sinh catalase,
cellulase va IAA. Két hgp véi két qua phan tich
trinh tu gen 16S rRNA cho th4y, ca 3 chung déu
c6 su tuong dong cao véi cac loai trong chi
Bacillus sp. Dic biét ca ba chung thé hién tuong
déng cao véi mot s8 loai nhu Bacillus subtilis,
Bacillus amyloliquefaciens. K&t qua nghién citu
cia Borshchevskaya & cs. (2013) chi ra ring
trinh tu gen 16S rRNA cua céc loai trong nhém
Bacillus  subtilis  bao

gbm B. subtilis,



B. amyloliquefaciens, B. licheniformis,
B. vallismortis, B. atrophaeus, B. sonorensis va
B. mojavensis c6 su tuong dong cao 16n hon 99%
(Borshchevskaya & cs., 2013). Chinh vi vay néu
chi dya vao phan tich trinh tu gen 16S rRNA thi
khéng thé dinh danh chinh x4c. Do d6, dé c6 thé
xac dinh dudc loai ctia cac ching vi khuédn chon
loc nay, chiing toi tiép tuc st dung hai trinh ty
moi dic hiéu ctia gen gyrA cho hai loai Bacillus
subtilis va Bacillus amyloliquefaciens & danh
gia (Borshchevskaya & cs., 2013). K&t qua cho
thdy ching TV1.1 khong c6 san phidm gen dic
hiéu cho ca hai loai thii nghiém nén chung nay
dugc xac dinh 1a loai thuoc chi Bacillus sp. Bén
canh d6, chung vi khuén TV2.5 cho san phidm
gen dic hiéu cua loai B. amyloliquefaciens va
chtiing TV2.12 dudc xac dinh c6 mét gen dic hiéu
cho loai B. subtilis. Vi vay ba chung nay dugc dit
tén la Bacillus sp. TV1.1, B. amyloliquefaciens
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TV2.5 va B. subtilis TV2.12.

Céc nghién ctiu khéc chi ra ring, cac loai vi
khuén trong chi Bacillus 1a tac nhan sinh hoc
quan trong va duge phat trién thanh cac ché
pham thuong mai trong phong trit bénh & thuc
vat bdi kha ning san sinh hoat chit khang vi
sinh vat, tuong tac truc tiép véi tac nhan bénh
ho#ic kich thich sinh trudng phat trién & cay
trong (Fira & cs., 2018). Ba chung vi khuén
chon loc ctia nghién citu nay duge danh gia la
cac chung thudc chi Bacillus tiém ning khi c6
kha ning khang ndm cao va c6 kha ning san
sinh cac enzyme ngoai bao nhu amylase,
catalase, cellulase cting nhu hoéc moén kich
thich sinh trudéng & thuc vat IAA. Cac chung
Bacillus nay sé la cac chung dudc tiép tuc danh
gia in vivo vé kha ning tc ché ndm bénh va
tuong tac voi cAy trong nham phat trién cac tac
nhan sinh hoc tiém néng.

Bang 4. Pic diém hinh thai, sinh héa ctia cac ching vi khuin chon loc

. Ki hiéu chiing
Dac diém
TV1.1 TV25 TV2.12
Hinh thai khun lac Trang,bemgt  Trang dyc,  Trang duc,
phang bé mat 16i bé mat 16i
Nhudm Gram, hinh thai t& bao +, hinh que +, hinh que +, hinh que
Kha nang san sinh enzyme ngoai bao amylase (dwdng kinh vong phan giai - mm) 12,9 - -
Kha nang sinh catalase + + +
Kha nang san sinh cellulase (dwdng kinh vong phan gidi - mm) 15,6 12,6 13,3
Ham Iuong san sinh IAA (ug/ml) 13,32 11,64 17,17
Chii thich: (+) Két qua duong tinh; (-): Két qua 4m tinh.
Bang 5. Phan tich trinh tuw gen 16S rRNA cua cac chung vi khuin chon loc
trén co sd dir liéu ngan hang gen va gen dic hiéu
Loai twong d&‘mg M s6 Ty A Gene ddc hxiéu Gc?m?)ev?akﬁuhéliu %
Ki hiéu An nhét trén ngan hang twong dong cho vi khuan B. amvioliquefaciens Két luan
9 GeneBank NCBI (%) B. subtilis (268bp) — &Y'
(747bp)
TV1.1 Céc loai trong OR142836.1 98,39-99,44 - - Bacillus sp. TV1.1
subtilis ’
MT052342.1
TV2.5 Bacillus PP496223.1 100 - + B. amyloliquefaciens
amyloliquefaciens TV2.5
SRND
TV2.12 Bacillus subtilis MT513998.1 99 + - B. subtilis TV2.12

strain HSY21

1201



Nghién clru phan Iap chiing vi khuan cé kha nang dbi khang da nAm gay bénh & thuc vat

4. KET LUAN

T cac mau dat thu thap, nghién ctu da
danh gia va tuyén chon duge 03 chiing vi khuén
c6 kha ning tic ché t6t d6i véi cic loai nAm bénh
thuc vat Fusarium solani, Fusarium oxysporum
va Alternaria alternata. Hiéu qua tic ché nam
bénh cta ba ching vi khuéin tiém ning dao
dong trong khoang 51,78-68,08% & diéu kién
30°C. Ba chung nay dugc dinh danh la cac
ching thudc chi Bacillus 1an lugt 14 Bacillus sp.
TV1.1, B. TV2.5 va
B. subtilis TV2.12. Cac chting nay 14 ngudn vat

amyloliquefaciens

liu c6 gia tri cho huéng nghién ctu phat trién
céc tac nhan kiém soat bénh & thuc vat do ndm
giy ra.
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