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ABSTRACT

The aim of studies was to find out promising Bacillus species isolated in rice
field soil of the Mekong Delta obtaining antagonistic capability to Fusarium
monilifome causing Bakanae disease in seven provinces i.e. Tien Giang, An
Giang, Dong Thap, Can Tho, Soc Trang, Hau Giang va Vinh Long. The
bacteria were isolated on King's B agar medium and identified based on
colony, Gram characteristics and endospore formation. The bacteria with good
antagonist were sent to Japan for further identification. Evaluating antagonistic
ability based on mycelial inhibition zone (mm). Results showed that among 285
isolates, there were only 45 isolates survived at 85°C in 60 minutes belong to
Bacillus, in which 6 isolates that had showed good antagonistic but vary
depend on Fusarium monilifome isolates identified as Bacillus pumilus (AGB1),
Paenibacillus macerans (AGB3), Bacillus sp. (AGB4), Bacillus pumilus
(AGBI15), Bacillus pumilus (AGB17) and Bacillus megaterium (AGB27). Among
them, Bacillus pumilus AGB15 had showed good antagonistic ability to many
Fusarium moniliforme isolates at the Mekong Delta.

TOM TAT

Nghién citu dwoc thuc hién nham tim nhimg ching Bacillus phén lap tir ddt lia
tai Pong bang séng Ciru Long (PBSCL) ¢6 kha ndng doi khang 16t véi ndm
Fusarium moniliforme gdy bénh lia von tai 7 tinh va thanh phé thugc DBSCL
nhw Tién Giang, An Giang, Pong Thap, Can Tho, Séc Trang, Hau Giang va Tra
Vinh. Vi khudn dwoc phan ldp trén méi truong King’s B agar va dinh danh dira
vao dac diém hinh_thai nhw mau sdc khuan lac, dac tinh Gram, sw hinh thanh
néi bao tir. Cdc mdu vi khudn c6 khd nang doi khdng tot dwoc mang sang Nhdt
dé dinh danh. Danh gia kha nang doz khang dia trén ban kinh vong vo khudn
(mm). Két qua cho thdy trong tong s6 285 mau phén Idp chi ¢6 45 mau phan ldp
chiu dung duoc nhiét do 85°C trong 60 phiit thudc chi Bacillus, trong dé chi cé
6 ching Bacillus ¢6 kha ning doi khdang t6t nhung thay déi tiy thuéc ching
nam Fusarium moniliforme, da dwoc dinh danh la Bacillus pumilus (ky hiéu
AGBI), Paenibacillus macerans (AGB3), Bacillus sp. (AGB4), Bacillus pumilus
(AGBI5), Bacillus pumilus (AGB17) va Bacillus megaterium (AGB27). Trong
do, vi khuan Bacillus pumilus AGBIS c6 kha nang doi khang tot véi nhiéu
chiing nam Fusarium moniliforme tai PBSCL.
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1 PAT VAN BE

Bénh lua von hay con goi 1a bénh ma duc do
ndm Fusarium monilifome gy ra 1a mot trong
nhitng bénh quan trong di dugc ghi nhan ¢ nhiéu
qudc gia trén thé gidi,... (Ou, 1985; Bonman,
1992; Teng va James, 2001). Trong nhitng nam
g.'?ln day, bénh lia von da xuat hién va gay thiét hai
ning trén nhiéu gidng lua phd bién & Pdng bang
song Ctru Long (BBSCL) nhu Jasmine 85, OMCS
2000, OM 2517,... thiét hai & nhiéu noi c6 thé 1én
t6i 50%. Véi diéu kién khi hau néng 4m cua
PBSCL két hop voi viéc thdm canh, tang vu la
diéu kién thuan loi cho nAm bénh luu ton va giy
hai. Do d6, dé quan 1y dich bénh méot cach hitu
hiéu, an toan va bén ving thi bién phap quan ly
tong hop 1a quan trong, trong d6 c6 bién phép sinh
hoc s& gitip han ché sir dung thudc hoa hoc dé co
dugc mot nén nong nghiép xanh va bén vimg. Vi
khuan Bacillus dugc ghi nhan c6 kha nang uc ché
ndm Colletotrichum giy bénh trén hoa kiéng
(Huynh Minh Chau va ctv., 2006) va ndm gy bénh
trén hat laa (N guyén Van Lyc va ctv., 2014). Cong
tac phan lap va tuyén chon nhimg dong vi khuan
Bacillus ¢6 kha ning d6i khang tot voi nim gay
bénh lia von s& 1am co s¢ budc dau cho nghién
ctru trong diéu kién nha ludi va ngoai dong.

2 PHUONG PHAP NGHIEN CUU

Mau dit duoc thu thap trong rudng laa ¢ 7 tinh
va thanh phd & PBSCL gom Tién Giang, An
Giang, Déng Thap, Can Tho, Séc Trang, Hau
Giang va Vinh Long. Trén mdi rugng thu thap dat
noi cay ltia bénh va noi ciy lua khoé & cac vung
laa bi nhiém bénh léa von ning. Miu nidm
Fusarium monilifome dugc phan ldp tr cac thi
nghiém trudce do.

Vi khuan dugc phan lap bang cach can 10 g
mau (dat bénh hodc dit khoé) ngam trong 100 ml
dung dich MgS0, (1,2%) va lic trong 20 phut. Sau
d6 4p dung bién phap pha lodng va db ra dia voi
moi truong King B va u tir 18 dén 24 gio dé cac
khuan lac phat trién. Trudc tién phén loai khuan lac
thanh timg nhém dya theo hinh dang va mau sac.
Céc dang khuan lac sau khi phan nhém dugc nudi
cy riéng 1é trén moi truong King' B, kiém tra dic
tinh Gram cta vi khuén bang dung dich KOH 3%,
kha nang séng s6t ctia vi khuan dugc thir & nhiét do
85°C trong 60 phit, cic mau vi khuan chiu nhiét
duoc tiép tuc nhudm nodi bao tor d& xac dinh vi
khuén thudc chi Bacillus.
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Céc mAu vi khuén thudc chi Bacillus dugce tric
nghiém kha ning d6i khang véi cac chung nim
Fusarium monilifome hién dién & cac tinh PBSCL
nhim chon ra ching vi khuan c6 kha ning ddi
khang t6t véi ndm Fusarium monilifome va 1am vét
liéu cho céc thi nghiém tiép theo. Thi nghiém duoc
b6 tri theo thé thirc hoan toan ngau nhién gém 6
ching vi khuin véi cac ching ndm Fusarium
monilifome va 5 lan lip lai. Cac chung nidm
Fusarium monilifome dugc nhan nudi trén moi
truong PDA 3 ngay trudc khi thir nghiém va 6
ching vi khuan ciing dugc nhan nudi trén moi
truong King' B cung thoi gian. Thi nghiém dugc
thuc hién trong dia petri bang cach cho 10 ml moi
truong King, B agar vao dia pétri da dugc thanh
tring, chd méi trudng dic lai roi méi tién hanh ciy
khoanh khuan ty ndm véi duong kinh 5 mm vao
tam cua dia pétri, trén mdi dia bd tri 3 chung vi
khuan ¢ 3 diém cach khoanh khuén ty nam 30 mm,
diém dbi chung 1a khoanh gidy thim nudc cat vo
trung. Chi ti€u duge ghi nhén vao thoi diém nim
phat trién cham ddi ching, do ban kinh vong vo
khudn (mm) tir khoanh ndm dén vi khuén d6i
khang. Cac méau vi khuan nay dugc khao sat anh
huong trén chudt, gui sang Nhét dé dinh danh, sau
do6 tiép tuc thir nghiém kha ning phong tri bénh
trong diéu kién nha ludi va ngoai dong tai huyén
Théi Lai thanh phé Can Tho. Bao céo nay chi trinh
bay két qua thir nghiém ddi khang trong diéu kién
phong thi nghiém nhim tim hiéu kha ning ddi
khang cua 6 chung vi khuén c6 thay doi trén cac
chung ndm khac nhau hay khong dong thot xac
dinh ching vi khuén 6 kha nang d6i khang tot vi
cac chung nim tai mdi dia phuong.

3 KET QUA VA THAO LUAN

Trong s 285 mau vi khuén duoc phan 1ap chi
¢6 45 mau chiu dung nhiét d6 85°C trong 60 phut,
thudc chi Bacillus. Trong sé 45 mau phan lap thudc
chi Bacillus chi c6 6 mau phan 1ap c6 kha ning dbi
khang t6t v6i ndm Fusarium monilifome dugc ky
hiéu 12 AGB 1, AGB 3, AGB 4, AGB 15, AGB 17
va AGB 27.

3.1 Dic diém ciaa 6 chiing vi khuin Bacillus

Séu mau vi khuin c6 kha ning dbi khang tdt
dugc giri sang Nhat dé dinh danh 1a Bacillus
pumilus (AGB1, AGBI15 va AGB17), Bacillus
megaterium (AGB 27), Paenibacillus macerans
(AGB 3) va Bacillus sp. (AGB 4). Pic diém cia
cac ching vi khuan ciing dwoc mé ta trong Bang 1,
hinh dang Kkhuén lac cua cac chung vi khuan duoc
md ta trong Hinh 1.
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Bang 1: Pic diém ciia 6 chiing vi khuén

STT Tén Vi khuin K'y hié;l ching Dic tinh HAi.é.‘:n‘diérol Chiéu dai
vi khuan Gram noi bao tir (nm)

1 Bacillus pumilus AGB 1 G+ + 2,78-5,56
2 Paenibacillus macerans AGB 3 G+ + 2,78-5,46
3 Bacillus sp. AGB 4 G+ + 2,78-5,73
4 Bacillus pumilus AGB 15 G+ + 2,78-5,56
5 Bacillus pumilus AGB 17 G+ + 2,78-5,56
6 Bacillus megaterium AGB 27 G+ + 2,78-5,56

Ghi chu: (+) c6 hinh thanh ngi bao tir

Hinh 1: Cic dang khuén lac ciia vi khuin Bacillus & 3 ngay sau khi nudi ciy

A: Bacillus pumilus (AGB 1); B: Bacillus sp. (AGB 4)
C: Bacillus pumilus (AGB 15); D: Bacillus megaterium (AGB 27)
E: Bacillus pumilus (AGB 3); F: Bacillus sp. (AGB 17)
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3.2 Kha niing dbi khang ciia vi khuin véi
nam Fusarium monilifome giy bénh lia von

3.2.1 Khd ning doi khang ciia 6 ching vi
khuan lén 7 chung nam Fusarium moniliforme thu
thap tai tinh An Giang

Két qua Bang 2 cho thdy ca 6 ching vi khuén
déu c6 kha niang ddi khang ddi v6i 7 ching ndm
Fusarium moniliforme thu thap tai tinh An Giang.
Tuy nhién, kha ning d6i khang ciia 6 chung vi
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khuan nay 1én cac chung ndm Fusarium
moniliforme khong cao. Trong d6, 2 ching vi
khuan AGB15 va AGB27 cho hiéu qua dbi khang
cao nhat 1én cic chung ndm. Tuy nhién, dbi voi
chung ndm 39 thi chi ¢6 3 ching vi khuin AGB4,
AGBI17 va AGB27 c6 kha niang d6i khang ddi véi
ching ndm nay, 3 chiing vi khuan con lai khong co
kha ning d6i khang. Két qua ciing dugc ghi nhan
trong tw nhu ndm gay bénh trén hat laa (Nguyén
Van Luyc va ctv., 2014).

Bang 2: Kha niing dbi khang cia 6 ching vi khuin 1én 7 ching nam Fusarium moniliforme thu thap
tai tinh An Giang & thoi diem 5 ngay sau khi cay

Ban kinh vong vd khuidn (mm) trén 7 chiing nAm

Vikhuin oo 18 Chiing 27 Chiing 29 Chiing 32 Chiing 36 Chiing 39 Chiing 43 Trung binh
AGBI 275b 450ab 550bcd  3,75bc  825a  0,00c 0,00 e 3,54 be
AGB3 0,00c 250bc  6,00b 6,00ab  7,00a  0,00c 1,50 d 3,29 be
AGB4 075c¢ 1,00cd  425d  2,00c 3,00 ¢ 575b  475bc 3,07 ¢
AGBI15 475 a 5,75a 5,75 be 6,75 a 8,25a 0,00 ¢ 6,25 ab 5,36 a
AGB 17 025c¢ 125c¢d  450cd  425ab  3,75¢  675a  425¢ 3,57b
AGB 27 025¢ 225bc  750a 3,50bc  500b  775a 8,00 a 489 a
Dbi chimg 0,00c  0,00d  000e 000d 000d 000c 0,00 ¢ 0,00d
Miic y nghia * * * * * * * *
CV(%) 30,54 25,10 827 2043 7,08 8,40 14,00 414

Ghi chu: *: khac biét 5% qua kiém dinh F

Trong cung mot cg)t, cac sd ¢o cung mau tu
khong khac biét qua kiém dinh Duncan.

3.3 Kha ning d(“'),i khang ciia 6 chiing vi
khuén Ién 2 ching nam Fusarium moniliforme
thu thép tai tinh Pong Thap

. Két qua & Bang 3 cho thdy ca 6 ching vi khuan
deu c6 kha nang doi khang cao doi véi 2 ching

nam Fusarium moniliforme thu thap tai tinh Dong
Thép. Trong d6 3 chung vi khuan c6 AGB1, AGB3
va AGB15 c6 hiéu qua ddi khang cao nhat 1én cac
chung nim véi trung binh ban kinh vong v6 khuin
16n hon 8 mm. K& dén 1a 2 ching vi khuan AGB17
va AGB27 ¢6 trung binh ban kinh vong v6 khuan
16n hon 5 mm.

Bing 3: Kha niing dbi khang ciia 6 chiing vi khuén 1én 2 ching nAm Fusarium moniliforme thu thap
tai tinh Pong Thap é thoi diém 5 ngay sau khi cay

Ban kinh vong vé khuin (mm) trén 2 chiing nAm

Vi Khuin Chiing 42 Chiing 44 Trung binh
AGBI1 7,50 ab 8,75a 8,13 a
AGB3 8,25a 11,25 a 9,75 a
AGB4 3,50d 4,250 3,880
AGBI15 7,00 abc 12,00 a 9,50 a
AGB 17 5,75 be 575b 5,75b
AGB 27 525cd 525D 525D
Dbi ching 0,00 ¢ 0,00 ¢ 0,00 ¢
Mtic y nghia * * *
CV (%) 11,49 13,02 11,75

Ghi chu: *: khac biét 5% qua kiém dinh F

Trong cing mét cot, cdc s6 ¢é ciing mau tw khéng khac biét qua kiém dinh Duncan
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3.4 Kha ning dbi khang ciia 6 chiing vi nam Fusarium moniliforme thu thap tai tinh Vinh
khuan 1én 8 ching nam Fusarium moniliforme Long v6i trung binh ban kinh vong v6 khuan déu
thu thip tai tinh Vinh Long 16n hon 5 mm. Trong do, chung vi khuan AGB1 va

AGBI5 c6 kha ning dbi khang cao hon cac chung

Keét qua ¢ Bang 4 cho thay ca 6 chung vi khuan vi khuan con lai.

déu c6 kha niang d6i khang cao ddi véi 8 chung

Bing 4: Kha niing dbi khang cta 14 chiing vi khuin 1én 8 chiing nim Fusarium moniliforme thu thap
tai tinh Vinh Long & thoi diém 5 NSKC

Bin kinh vong vé khuin (mm) trén 8 chiing nim |

Vi Khuan Ching Ching Ching Ching Ching Ching Ching Ching Trung

3 3.1 5 5.1 7 12 30 34 Binh
AGBI 400b 6,00ab 9,75 bc 6,75 ¢ 6,50a 10,00 a 7,00 a 725a 7,16a
AGB3 4,75b 3,50d 12,00a 12,50a 0,00d 9,25ab  0,00d 3, 75¢ 5,72 bc
AGB4 925a 5,00bc 7,50 de 7,00 ¢ 2,75b 6,50 ¢ 1,25¢  4,50bc 5,47 ¢
AGBI5 500b 525bc 11,25ab 10,50b 2,50b 8,00bc 4,75b 6,25ab 6,69 a
AGB 17 9,00a 3,75c¢cd 6,50¢ 8,00c 2,75b 9,00ab 0,00d 5,50abc 5,56 ¢
AGB 27 9,75 a 7,50a 8,50 cd 7,50 ¢ 0,50 ¢ 7,00 ¢ 1,75¢ 6,50 ab 6,13b
bdi ching 0,00 ¢ 0,00 e 0,00f 000d 0,00d 000d 0,00d 0,00d 0,00d
Miic ¥ nghia * * * * * * * * *
CV(%) 9,55 12,53 7,02 6,21 10,50 7,72 19,51 14,44 3,12

Ghi chit: *: khdc biét 5% qua kiém dinh F
Trong cimg mot cot, cdc s6 ¢ cing mau tir khéng khac biét qua kiém dinh Duncan

3.5 Kha ning dqi khang cia 6 chiing vi AGBS. Cac chung vi khuan déu cho hiéu qua cao
khuan 1€n 5 ching nam Fusarium moniliforme v6i chung nam 18.1. Bac biét mot chung vi khuén
thu thip tai tinh Séc Trang c6 kha nang doi khang khac nhau véi hai chung

ndm phéan 1ap trén cung mdt bui lha thi dy nhu
AGBS5 cho kha ning dbi khang rat cao véi chung
nam 19.1 nhung d6i khang yéu véi ching ndm 19.
Nguoc lai, vi khuan AGB3 ¢6 kha nang d6i khang
rat cao véi chung nam 19 nhung dbi khang trung
binh véi ching nam 19.1

Két qua ¢ Bang 5 cho thiy ca 6 chung vi khuén
déu c6 kha ning d6i khang d6i véi 4 ching ndm
Fusarium moniliforme thu thap tai tinh Soc Trang.
Tuy nhién, kha nang do6i khéang thay déi tuy theo
ching nam Hai chung vi khuan ¢ kha nang dbi
khang t6t voi da s6 cac chung nidm 1a AGBI va
Bang 5: Kha niing dbi khang ciia 6 chiing vi khuén 1én 5 chiing nim Fusarium moniliforme thu thap

tai tinh Sé¢ Tring & thoi diém 5 NSKC

Bin kinh vong vé khuin (mm) trén 5 chiing nim

ViKhuan Ching 18.1 __ Ching19 _ Chang19.1 __ Ching20 __ Chang22 _ Trung binh
AGBI1 8,00d 8,00 a 7,75 ab 7,75 a 6,75 a 7,65 a
AGB3 8,25 cd 8,50 a 5,50 cd 6,00 ab 575a 6,80 b
AGB4 9,25 ab 525b 6,00 be 3,75¢ 4,00b 5,65 cd
AGBI5 10,00 a 3,75¢ 9,00 a 8,00 a 6,75 a 7,50 a
AGB 17 9,00 be 575b 4,00d 4,75 be 3,75b 545d
AGB 27 9,50 ab 6,25b 5,50 cd 5,50 be 4,00 b 6,15
Pi chimg 0,00 ¢ 0,00d 0,00 ¢ 0,00d 0,00 ¢ 0,00 ¢
Mtrc y nghia * * * * * *
CV(%) 3,25 8,71 9,96 11,26 10,82 3,54

Ghi chii: *: khdc biét 5% qua kiém dinh F
Trong cimg mot cot, cdc s6 ¢é cing mau tw khéng khac biét qua kiém dinh Duncan
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3.6 Khi ning dbi khang ciia 6 chiing vi Fusarium moniliforme thu thap tai tinh Iién Giang
khuén Ién 4 ching nam Fusarium moniliforme v6i trung binh ban kinh vong v6 khuén nho hon
thu thip tai tinh Tieén Giang 5 mm. Trong d6, chi c6 vi khuan AGBI1 c6 kha

Két qua ¢ Bang 6 cho thiy ca 6 chung vi khuén néng d6i khang cao v6i ching nam 53.

¢6 kha ning dbi khang yéu voi 4 ching nidm
Biang 6: Khi niing dbi khang ciia 6 chiing vi khuin 1én 4 chiing nim Fusarium moniliforme thu thap
tai tinh Tién Giang ¢ thoi diém 5 NSKC

Bin kinh vong vé khuin (mm) trén 4 chiing nim

Vi Khuin Chiing 4 Chiing 11 Chiing 38 Chiing 53 Trung binh
AGBI 6,75a 1,50b 3,25b 8,25a 4,94 a
AGB3 6,00 ab 0,00 c 0,00d 6,50 b 3,13 be
AGB4 4,00 ¢ 4,50 a 2,75b 3,50 ¢ 3,690
AGBI15 525b 3,00a 5,00a 5,75b 4,75 a
AGB 17 4,00 ¢ 3,75a 2,25b 3,75¢ 3,44 be
AGB 27 3,00 ¢ 3,75a 1,00 c 3,75¢ 2,88¢
Déi chimg 0,00d 0,00d 0,00d 0,00d 0,00 d
Mtrc y nghia * * * * *
CV(%) 8,78 18,01 15,01 9,49 5,80

Ghi chu: *: khac biét 5% qua kiém gﬁnh F ~ .
Trong cung mot cot, cdc so co cung mau ty khong khdc biét qua kiém dinh Duncan

3.7 Kha niang d(“')i,khéng ciia 6 chiing vi v6i chét c6 tac dong trc ché do vi khuan tiét ra.
khuan 1&n 13 ching nam Fusarium moniliforme 3.8 Kha ning dbi khang ciia 6 chiing vi
thu thip tai Can The khuén 1én 13 chiing nAm Fusarium moniliforme
) Két qua & Bang 7 cho thay ca 6 chung vi khudn thu thap tai tinh Hju Giang
déu co kha nang doi khang cao doi voi 13 chung Két qua ¢ Bang 8 cho thdy ca 6 chung vi khuan
nam Fusarium moniliforme thu thép tai Can Tho. ddu c6 kha ning dbi khang véi 12 ching ném

Trong d6, 3 chung vi khuan AGBIS5, AGB3 va Fusarium moniliforme thu thap tai tinh Hau Giang
AGBI ¢6 hi¢u qua doi khang cao nhat Ién cac (ngoai trr chung AGB3 khong c6 kha nang déi
ching nam véi trung binh bf;‘n kinh vong v6 khuén khang voi chung nim 13 va 14). Trong 6 ching vi
16n hoq 7 mm. Trong do vi khuan AGB3 ¢6 kha khuén c6 kha ning d6i khang thi 3 chung vi khudn
nang doi khang tot voi nhiéu chung nam va cao AGBI15, AGB3 va AGBI c6 kha ning dbi khang

nhat trén ching nam 17 va 17.1. Tuy nhién cho kha tdt v6i cac chung ndm véi trung binh ban kinh
ning doi khang thap voi chung nam 17.2 phan lap vong v6 khuan 16n hon 7 mm (trong d6 AGB3 ¢6
trén cung bui laa bénh voi chung ndm 17. Biéu nay kha ning d6i khang t6t nhat) va 2 ching vi khuan
cho thay kha nang do6i khang cua vi khuéan thay do6i AGBI17 va AGB27 ¢6 kha ning déi khang trung
tuy theo kha nang chong chiu cua ting chung nam binh véi ban kinh vong v6 khuéan 16n hon 5 mm.
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Tap chi Khoa hoc Truong Pai hoc Can Tho

4 KET LUAN

Kha ning d6i khang cta vi khuan thay doi tuy
theo cac ching niam gy bénh co kha niang chéng
chiu khac nhau véi cac chét trc ché do vi khuén ddi
khang tiét ra.

Vi khuan Bacillus pumilus AGB15 ¢6 kha ning
d6i khang tot voi nhidu ching ndm Fusarium
moniliforme gdy bénh Iia von hién dién tai nhiéu
dia phuong & PBSCL, ké dén 1a Bacillus pumilus
AGBI ciing ¢6 kha nang d6i khang nhung yéu hon.

Vi khuan Paenibacillus macerans AGB3 c¢6
kha ning d6i khing tot voi cac ching ndm thu
thap tai Can Tho va Hau Giang DPong Thap. Vi
khuén Bacillus megaterium AGB27 c¢6 kha
nang dbi khang yéu véi cac chung nim thu thap tai
An Giang .
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