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TOM TAT

Nghién ciru nay duwge thiee hién nham tuyén chon dong Bacillus sp. doi
khdang Phytophthora palmivora gdy ving IG, thoi ré sau riéng, dong thoi xdc
dinh dic diém hinh thdi va sinh héa va PCR - gidi trinh tw dé vmg dung
phong triv bénh. Tir 12 mdu dat vimg ré sau riéng dai dién & xa Long Kién,
tinh An Giang, ndm dong vi khudn (BA2LK, BASLK, BAGLK, BA2ATT va
BASATT) di duwoe phén ldp, céc dong nay déu co dic diém hinh théi va sinh
hoc phit hop véi chi Bacillus. Két qua doi khang & in vitro cho thdy cd 5
dong déu cé kha néng néng tkc ché sy phat trién soi nam ciia P. palmivora
tir 2 dén 8 ngay sau doi khang. Dong vi khudn BASATT duwgc dinh danh la
loai Bacillus amyloliquefaciens, co hi¢u suat doi khang cao nhat (27,2-
47,5%) va duy tri tot kha nang tiét enzyme cellulase (30,6-55,02 mm) va -
glucanase (36,6-59,74 mm) manh tir 3 dén 9 ngay sau cay. Pay ld tdc nhan
sinh hoc tiem nang trong kiém sodt bénh hai sau riéng.

Tir khod: Bacillus amyloliquefaciens, Bénh vang ld va théi ré sau
riéng, cellulase, Phytophthora palmivora, f-glucanase

ABSTRACT

This study aimed to select Bacillus sp. strains antagonistic to Phytophthora
palmivora, the causal agent of durian leaf yellowing and root rot diseases,
and to identify their morphological and biochemical characteristics, and to
perform PCR-sequencing for application in disease control. Five bacterial
strains (BA2LK, BASLK, BAGLK, BA2ATT and BASATT) were isolated
from 12 durian rhizosphere soil samples in Long Kien commune, An Giang
province, all of which showed morphological and biological characteristics
consistent with the genus Bacillus . In vitro antagonism tests showed that all
five strains inhibited the mycelium growth of P. palmivora from 2 to 8 days
after inoculation. Among them, strain BASATT was identified as Bacillus
amyloliquefaciens, exhibiting the highest antagonistic efficiency (27.2-
47.5%) and consistently strong production of cellulase (30.6-55.02 mm) and
P-glucanase (36.6-59.74 mm) from 3 to 9 days after inoculation. This strain
was a promising biocontrol agent for managing durian leaf yellowing and
root rot diseases.

Keywords: Bacillus amyloliquefaciens, cellulase, durian yellow
leaf and root rot disease, Phytophthora palmivora, p-glucanase
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1. GIOI THIEU

Sau riéng (Durio zibethinus) 1a cdy an qua déc
san c6 gia tri kinh té cao, dugc trong rong rii & dong
bang séng Ciru Long nho diéu kién tu nhién thuén
loi. Khu viyc nay ¢6 cac tinh trong nhidu gbm Tién
Giang (13.500 ha), Vinh Long (2.888 ha), Bén Tre
(1.968 ha) voi da dang giong lon, pho bién nhat 1a
Ri6, Monthong va chudng bo (Vo et al., 2021; Do et
al., 2021; Tran et al., 2019), gop phan dua sﬁu riéng
tr thanh cay trong chu lyc cua ving. Tuy nhién, cac
bénh vang 14, thdi ré va théi than do Phytophthora,
Phytopythium va Fusarium hién dugc xem la nhiing
bénh quan trong nhét trén sau riéng, gy suy giam
sinh truong, théi muc hé ré va chét cay hang loat
(Nguyen et al., 2025; Kumar et al., 2023). Két qua
tir cac nghién ctru dugc thuc hién trong giai doan
2023 — 2025 cho thay mirc thiét hai kinh té co thé
dat 20 — 25% san lugng & nhimng ving trong thim
canh, dic biét dudi diéu kién 4m do cao thuan loi
cho nam dat phét trién (Suriyarachchi et al., 2025;
Drenth & Guest, 2004). Dé phong tri cac bénh nay
nhiéu loai thudc hoa hoc dwoc sir dung nhung hiéu
qua chua dat ky vong, dong thoi viée lam dung
thudc hoa hoc trong sau riéng nhu phun qua muc va
sai ky thuat, dan t6i tn du hoa chit trong qua/dat, 6
nhidm méi truong, anh hudng stc khoe ngudi trong
va lam suy yéu kha ning xuat khau (Nguyen et al.,
2021). Trudce thuc trang do, viéc wng dung vi sinh
vét d6i khang, dic biét 1a vi khuin Bacillus, dang
dugc quan tam (Nguyen, 2022). Nhiéu loai hoic
chung Bacillus spp. dugc chung minh 1a san sinh
khang sinh hodc enzyme, vdi hon 60 dang chat
khéng sinh khac nhau da dugc xéac dinh (Compant et
al., 2005). Vi vay, nghién ctru nay dugc thuc hién
nham tim hiéu viéc tmg dung vi khuén Bacillus sp.
ddi khang ndm gay bénh trén siu riéng, hudng dén
giam dan viéc sur dung thudc bao vé thuc vat.

2. PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ciru

Ngudn nam Phytophthora palmivora gy bénh
vang 14, théi ré sau riéng da dugc nghién ctru chi tiét
vé dic diém sinh hoc, dinh danh, cung cép va luu
gir tai phong thi nghiém bénh cay, Khoa Nong
nghi¢p — Tai nguyén thién nhién, Truong Pai hoc
An Giang. Cac dong vi khuan Bacillus sp. (BA2LK,
BASLK, BA6LK, BA2ATT va BASATT) duogc
phan l4p trén cic mau dét thu tai vang ré siu riéng
¢ xa Long Kién, tinh An Giang theo phuong phap
cdy trai mau & cac ndng d6 da pha lodng trai trén
mdi truong Luria Bertani (LB) - agar, mo ta theo
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dinh danh ctia Logan and De Vos (2009), Lawrence
(2012), Abdulkadir and Waliyu (2012).

2.2. Phwong phap nghién ctru

2.2.1. Binh danh hinh théi cac dong vi khudn
Bacillus sp.

Viéc quan sat hinh dang cac dong vi khuan da
phan lap, nudi cay (0 nhiét d6 30 — 37°C trong 48-
72 gid) va lam thudn trén moi truong Tryptic Soy
Agar (TSA) dugc thuc hién bang cach co dinh trén
lam va soi dudi vat kinh hé dau (Tran et al., 2018).
Gram dugc nhudm theo Lawrence (2012) vc’ri crystal
violet, lugol, cdn 95%, safranin dé phan biét Gram
(+) va (-). Phan tig Catalase dugc tién hanh bang
cach nhé H,O, 3% lén khuan lac, sti bot 1a phan
Ung (+) (Pham et al., 2021). Viéc thir phan ung
Oxidase véi mot it vi khuan lam gidy tam thudc
chuyén den 1a phan tmg (+) (Pham et al., 2021).
Phan tng KOH dugc thuc hién qua Viéc tron vi
khuén v6i KOH 3%, quan sat c6 nhét 1a Gram (-),
khong nhét 1a Gram (+) (Nguyen, 2015).

2.2.2. Kha ndng déi khang cia cdc dong vi

khudn véi ndm gay bénh

Thi nghiém duoc bé tri hoan toan ngiu nhién véi
5 nghiém thirc trong tmg 5 dong vi khuéan Bacillus
sp. (BA2LK, BASLK, BAG6LK, BA2ATT va
BASATT) da phan lép, lam thuan trén moi truong
LB va nudi ciy nim gay bénh trén méi truong PDA,
5 lan 1ap lai, 3 dia/dong. Sau 2 ngay nudi cy,
khoanh ndm gy bénh c6 duong kinh 5 mm dugc
chuyén sang dia Petri chira moi truong PDA va cach
thanh dia 1 cm, sau d6 cdy 1 duong vi khuan & phia
dbi dién cach thanh dia 2 cm. O nghiém thirc d6i
chimg chi cay khoanh ndm bénh va cach thanh dia 1
cm (Shouan et al., 2010). Hiéu suat dbi khang
(HSBK) dugc tinh theo cong thirc ciia Shouan et al.
(2010): I = [(C-T)/C] x 100, trong do: I la HSDK
ctia vi khuén, C la duong kinh tan ndm phat trién
trong cong thirc dbi ching va T 1a dudng kinh tan
ném phat trién v& phia vi khudn, danh gié tai cac thoi
diém 2, 4, 6, 8 ngay. S6 lidu duge xu ly béng phr?m
mém Excel va SAS.

2.2.3. Dinh danh dong vi khudn doi khdng

bang bién phdp sinh hoc phdn tir

Dong vi khuén ddi khang manh nhét dugc chon
va gui dinh danh tai Cong ty TNHH DNA
Sequencing (Can Tho). Ving gen 16S rDNA duoc
khuéch dai bing PCR tir DNA tong sb tach chiét
theo phuong phap Packeiser et al. (2013), cip moi

27F va 1492R da dugc str dung. Trinh ty nucleotide
duogc so sanh voi co s dit liéu GenBank qua cong
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cu BLAST (NCBI) va phén tich cdy pha hé bing
phan mém MEGA 11.
2.2.4. Panh gia kha nang san sinh enzyme doi
khang cua Bacillus sp.

Khdo sat kha néng tiét enzyme cellulase (CMC):
Thi nghiém dwoc bd tri hoan toan ngiu nhién véi 5
lan 13p lai, mi nghiém thirc 12 mot dong vi khuén.
Maoi truong kiém tra hoat tinh cellulase duoc chuin
bi va miu gidy tham dugc nhing vao huyén phu vi
khuan (10® cfu/ml) va cdy 3 diém trén mdi dia thi
nghiém, sau d6 4 & nhiét d§ phong. Sau U, cac dia
duoc trang dung dich Lugol trong 5 phut. Vung
khéng mau quanh khuan lac cho thiy kha nang phan
giai cellulose (Saroj et al., 2018). Pudng kinh vong
phan giai (BPKVPG) dugc do vao 3, 5, 7 va 9 ngay
sau thi nghiém (NSTN), ving phéan giai 1a khu vuc
khong bat mau véi Lugol 1%.

Khdo sdt kha ndng tiét enzyme p-glucanase: Thi
nghiém dugc bb tri hoan toan ngiu nhién véi 5 lan
1ap lai, m&i nghiém thirc 1a mot dong vi khuan. Theo
phuong phap cua Renwick etal. (1991), Bacillus sp.
duogc nuoi cay trong Vong 6 ngay 6 moi truong TSA,
thu bao tir bing nudc cit vo trung, loc qua vai luoc
tao huyén pht, pha lodng va diéu chinh mat s vé
108 cfu/ml. Huyén phu vi khuan Bacillus sp. dugc
tdm bang gidy thim (r = 5 mm) Ién dia chira moi
truong p-glucan, mdi dia 3 diém cdy. Viéc i duoc
tién hanh & nhiét do phong, tai cac thoi diém ghi
nhan chi ti€u, trang dia bang dung dich Congo red
0,6%, rita lai bang nudc cit vo tring. PKVPG B-
glucanase (ving trong sudt) dugc do vao 11, 13 va
15 NSTN bang thudc thir Congo — red 0,6%.

2.2.5. Xur Iy 56 liéu

$6 liéu thi nghiém dugc phan tich kiém dinh
ANOVA bang phan mém SAS dya trén phuong
phap kiém dinh Duncan.

3. KET QUA VA THAO LUAN

3.1. Phén 13p va dinh danh hinh thai dong vi
khuan doi khang

3.1.1. Két qua phén lgp

Tur 12 mau dat ving 1é sdu riéng tai 4 vuon thudc
xd Long Kién, tinh An Giang (x3 Long Kién va An
Thanh Trung, huyén Chg Mdi, tinh An Giang cii), 5
dong Bacillus sp. dd dwoc phan lap, bao gdm:
BA2LK, BASLK, BA6LK, BA2ATT va BASATT.
Céac dong co dac diém khuén lac khac nhau trén moi
truong LB (Hinh 1) qua hinh thai khuan lac x4c dinh
duéi kinh hién vi quang hoc theo mé ta dinh danh
ctia Logan and De Vos (2009). Cac mau déu c6 hinh
dang tron, mau sic dao dong tir tring sita dén tring
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nga/kem, thudng c6 vong ddng tim (nhd hodc 16m
nhg), bé mat co thé bong, hoi nhan dén thé san, ria
thuong gon song hoac co rang cua, doi khi chia thuy.

=
! BA2ATT I BASATT

Hinh 1. P3¢ diém khuan lac ciia cac dong vi
khuan Bacillus sp.
3.1.2. Két qua dinh danh hinh thdi ciia cdc dong
Bacillus sp.
Bang 1. Két qua khao sit hinh thai va nhuf¢m
Gram cua 5 dong vi khuan

Tén dong Hinh dang va sy Kich thuéc té bao

BA2LK

BASLK

BA6LK

BA2ATT

BASATT




Tap chi Khoa hoc Dai hoc Can Tho

Quan sat hinh théi té bao va nhuém Gram: Céc
dong vi khuan sau khi 1am thuan dugc nudi ciy trén
moi truong LB & nhiét d6 phong trong 72 gio, sau
d6 tién hanh nhu¢m Gram. Phuong phap nay gitp
phan loai vi khuan theo thanh té bao va quan sat hinh
thai dudi kinh hién vi. Két qua nhudém dugc mo ta &
Béng 1 cho thiy tit ca dong vi khuén déu bit mau
tim, chimg t6 1a vi khudn Gram duong, ¢6 thanh té
bao chira 16p peptidoglycan day. Té bao c6 hinh que,
hai dau tron — déc trung cua chi Bacillus, véi kich
thude dai tir 3,2 dén 4,39 pum. V& cach sip xép:
BA2LK, BA6LK, BASATT chu yéu ding don 1¢,
trong khi BASLK va BA2ATT thuong tao chudi
ngan. Ket qua nay phu hop v6i md ta cua Holt et al.
(1994) vé dic diém hinh théi cua Bacillus.

Két qua phan irng catalase: Catalase 1a enzyme
gitp phan huy hydrogen peroxide (H,O,) thanh
nudc va oxy, bao vé té bao vi khudn khoi stress oxy
hoa. Nhidu vi khuén Gram duong, trong do co
Bacillus, thuong co catalase duong tinh (Madigan et
al., 2018). Thir nghiém catalase dugc tién hanh bang
cach nho KOH 3% 1én miu vi khudn trén lam kinh.
Két qua cho thiy ca 5 dong vi khuin (BA2LK,
BASLK, BAGLK, BA2ATT, BASATT) déu sinh
bot khi, chung t6 cé phan ung catalase duong tinh
(Hinh 2).

Hinh 2. Két qua phan tng catalase ciia cac dong
vi khuan

Phdn wng KOH (3%): Phan tng KOH la
phuong phap hd trg xac dinh nhanh tinh chit Gram
ctia vi khuan. Vi khuan Gram am c6 thanh té bao
mong s€ bi KOH pha v, giai phong DNA tao dich
nhét co thé kéo soi. Nguoc lai, vi khuén Gram
duong khong tao dich nhét (Do, 2008). Két qua cho
thiy ca 5 dong vi khuan phan 1ap déu khong tao dich
nh6t khi phan ing v6i KOH 3%, ching t0 1a vi
khuin Gram duong (Hinh 3). Két qua dugc khing
dinh khi so sanh v6i d6i ching 1a vi khuan Gram am,
von tao dich nhét o rét trong cung diéu kién thur
nghiém.
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Hinh 3 Két qua phan ing KOH

Tom lai, ca 5 dong vi khuan phén 1ap déu mang
dac trung cua vi khuén Bacillus, cu thé khuén lac
hinh tron, mau tréng dén tréng nga, bé mat kho nhin,
nhd cao, ria chia thiy hodc riang cwa. Té bao hinh
que, hai dau tron, Gram dwong (bit mau tim), sép
xép don 1é hodc chudi ngin. Phan tng catalase
dwong tinh (sinh bot) cho thay c6 kha ning san sinh
enzyme catalase. Phan tng KOH am tinh, khong tao
dich nhét, khéng dinh tinh chit Gram duong cuia cac
dong vi khuan. Céc ddc diém hinh thai va phan tng
sinh hoa cta cac dong vi khuén phan 1ap hoan toan
phti hop voi mé ta vi khuan Bacillus trong nghién
ctru ciia Tran (2024), bao gom: khuén lac tring dén
tréng duc, ria rang cua, bé mat kho nhan; té bao hinh
que, Gram duong va phan ung catalase duong tinh.

3.2. Kha ning di khang cia cic dong vi

khuén Bacillus spp. véi Phytophthora sp.
gy bénh & diéu kién phong thi nghiém

Cac thi nghiém dugc thyc hién theo phuong
phap d6i khang tryc tiép trén méi trudng PDA, két
quéa cho thiy HSPK ciia cac dong vi khuan duoc
phan 1ap dao dong tir 5,15 dén 47,5% khac biét c6 y
nghia thong ké 1% ké tir 2 dén 8 ngay sau ddi khang
(NSDK) va duoc md ta chi tiét & Béng 2 va Hinh 4.
Cu thé, HSPK cuia cac dong vi khuén ¢ 2 NSPK dao
dong tir 5,15 dén 27,21%, dong vi khuan BASATT
cao nhat (27,21%), ké dén 1a BA2LK (21,32%) va
thip nhit 1a BAGLK (5,15%). Tir 4 dén 6 NSPK,
HSPK tang tir 21,87 1én 47,5% véi BASATT van
cao nhit (42,58 — 47,5%), ké dén 1a BA2LK va
BA2ATT (36,72 — 44,64%), thip nhit van la
BAGLK (21,87 — 25%). Dén 8 NSPK, HSPK giam
nhe, con 24,29 — 46,43%. BASATT tiép tuc cao nhit
(46,43%), BA2LK va BA2ATT xép sau (42,5 —
43.21%), thdp nhit 1a BA6LK (24,29%). Két qua
chimg to dong vi khuin BASATT luén thé hién kha
ning d6i khang cao nhét, trong khi BAGLK luén
thip nhét ¢ ca ba thoi diém.

Két qua phén tich cho tl}éy dong BASATT cho
hiéu quéa doi khang cao va on dinh nhat tir 2 dén 8
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NSBK, phtt hop véi cac nghién ciru trude day. Két
qua nghién ctru cua Nguyen et al. (2023) cho thiy
chung Bacillus siamensis (CT7) c¢6 kha ning wrc ché
ndm P. palmivora cao nhat (36,5 — 59,7%). Tuong
tu, Nguyen et al. (2018) phén lap 23 chung vi khuan
ndi sinh tir r& hd tiéu, trong d6 LD18 (gan voi
Bacillus sonorensis) ¢4 kha ning dbi khang
Phytophthora capsici. Ngoai ra, Rabbee et al.
(2019) cling ghi nhan Bacillus velezensis c6 kha
nang khang P. capsici, ung dung hiéu qua trong
kiém soat bénh thdi r& trén 6t.

Bang 2. Hiéu suit dbi khang (%) ciia cac dong vi
khuan doi véi nam bénh

Hiéu suit doi khang (%) cua cac
dong vi khuan

Nghiém thirc ) 4 6 3

NSPK NSDK NSDK NSDK
BA2LK 21,32 39,06® 44,64> 43,21°
BASLK 12,50° 31,25° 34,29° 33,57°
BA6LK 5,159 21,874 25,009 24,294
BA2ATT 16,17¢ 36,72 4321b 42.50°
BASATT 27212 42,58 47,50 46,43
CV (%) 17,3 6,6 6,4 4.5
Muic y nghia ok ok ok ok

Ghi chu: Trong cung mét cot, nhirng srér ¢o chir theo sau
khac nhau thi c¢é khac biét y nghia thong ké ¢ mirc
1%(**); NSDK: Ngay sau doi khang.

)

i :md.v J
A\ Y

Hinh 4. Hiéu qua dbi khang & thoi diém 4
NSBbK

Ghi chu: A la mat trudc cua dia petri va B la mdt sau
cua dia petri.

3.3. Pinh danh dong vi khuin ddi khang

bang bién phap sinh hgc phan ti

Dong vi khuan BASATT ¢6 hi¢u qua doi khang
cao nhat dugc lua chon ,dai dién dé dinh danh loai
qua giai trinh tu gen. Két qua kich thudc cta dong
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vi khuan d6i khang BASATT (1.415 nucleotide),
céc san pham duogc phan tich trinh tu va so sanh véi
gen 16S RNA cua cac dong vi khuidn khéc trén
NCBI - Blast cho thiy, dong vi khuan BASATT c¢6
d6 twong dong 99,79 - 99,86% (Hinh 5) véi trinh tu
gen cua 5 loai trong chi Bacillus [Bacillus
amyloliquefaciens strain NBRC15535
(NR041455.1), Bacillus amyloliquefaciens
MPA1034 (NR117946.1), Bacillus
amyloliquefaciens strain BCRC11601
(NR116022.1),  Bacillus  velezensis  strain
CBMB205 (NR116240.1) va Bacillus velezensis
strain FZB42 (NR075005.1)].

Céc vi khuan viing r& thudc chi vi khuan Bacillus
bao gdm nhiéu loai nhu B. amyloliquefaciens, B.
subtilis, B. cereus, B. pumlus, B. maycoides, B.
pastueri, B. sphaericus, cb thé san sinh nhiéu hop
chét ¢ hoat tinh sinh hoc khac nhau va c6 kha nang
trc ché nhiéu loai mam bénh trén nhiéu loai cay tr6ng
(Gnanamanickam, 2009; Govindasamy et al., 2010;
Narayanasamy, 2013). Do dong vi khuan d6i khang
BASATT c6 quan hé chat véi ching Bacillus
amyloliquefaciens strain NBRC15535 véi do tuong
déng cao 99,86% nén duoc dat tén 1a Bacillus
amyloliquefaciens BASATT.

Bacillus amyloliquefaciens strain MPA 1034 168

Bacillus amyloliquefaciens strain BCRC 11601 165

100%

T @ Bucillus amyloliquefaciens strain NBRC 15535 165
%

@ BASATT

Bacillus velezensis strain FZB42 16§

100 s X
* | Bacillus velezensis strain CBMB205 165

0.00030

Hinh 5. Cy pha h¢ cia loai vi khuin Bacillus
amyloliquefaciens BASATT

3.4. Khio sat kha niang tiét enzyme phén giai
ciia dong vi khuén Bacillus trién vong

Do c6 kha ning dbi khang manh va 6n dinh,
dong BASATT dugc chon dé khao sat kha nang tiét
enzyme phan giai. Hai dong c6 doi khang thap nht,
BAS5LK va BA6LK, dugc chon lam ddi chimg dé so
sanh.

3.4.1. Khd nang tiét enzyme cellulase

Theo Tran (2024), cellulose 1a thanh phén chinh
cta thanh t€ bao nam, do d6 vi khuan doi khang tiet
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enzyme cellulase c6 thé phan huy thanh té bao, trc
ché ndm gay bénh. Co ché nay lam giam kha ning
x4m nhiém va hd trg cdy trong phat trién. Nho kha
ning tiét enzyme manh, Bacillus dugc tmg dung
rong rdi trong san xuat ché phdm sinh hoc néng
nghiép.

Két qua & Bang 3, Hinh 6 va Hinh 7 cho thdy &
3 NSTN, PKVPG ciia 3 dong vi khuan khao nghiém
dao dong tir 26,67 dén 30,60 mm. Dong BASATT
cho PKVPG cao nhét (30,60 mm), tiép theo la
BAS5LK (28,20 mm) va thip nhit 1a BAGLK (26,67
mm). Tir 5 dén 7 NSTN, PKVPG ting 1én 33,4—
46,74 mm. BASATT tiép tuc cao nhat (39,34 —
46,74 mm), trong khi BASLK va BA6LK dao dong
tir 33,4 dén 39,48 mm, khong khac biét nhau ro rét.
Pén 9 NSTN, BASATT duy tri wu thé véi PKVPG
55,02 mm, tiép theo 1a BASLK (49,34 mm) va thap
nhit van 1a BA6LK (46,66 mm). Két qua ching to
BASATT c6 kha nang tiét cellulase manh va én dinh
nhét, twong quan v6i hidu qua dbi khang trude do.

Két qua cho thdy BASATT khong chi co hiéu
qua ddi khang cao ma con tiét cellulase vuot troi,
trong khi hai dong con lai ¢6 hoat tinh cellulase yéu
va khong khéc biét 16 rét. Didu nay cho thay co mdi
lién hé chat ché gitta hoat tinh enzyme va kha nang
dbi khang. Két qua phu hop voi nghién ctru cua
Pham et al. (2024), khi ching KL6 thu¢c Bacillus
sp. vira e ché nidm Fusarium sp. hiéu qua (7,7 —
41,41%) vura c6 hoat tinh manh ddi véi cellulase,
protease va chitinase, cho thay tiém ning ing dung
trong kiém soat sinh hoc.

Bang 3. PKVPG (mm) enzyme cellulase ctia cac
dong vi khuén

PKVPG (mm) enzyme cellulase

on , 6 cac NSTN

Nghiém thirc 3 5 7 9

NSTN NSTN NSTN NSTN
BASLK 28,20 34,06° 39,48> 49,34°
BA6LK 26,67 33,40 38,86° 46,66°
BASATT 30,60*° 39.34* 46,74* 55,02
CV (%) 1,9 3,0 6,1 2,9
Mic Y nghia ** ** ** **

Ghi chu: Trong cuing mot cdt, nhitng s’oA’ ¢6 chir theo sau
khdc nhau thi c¢6 khdc biét y nghia thong ké ¢ mirc
1%(**); NSTN: Ngay sau thi nghiém.
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Mit trwdc dia petri Mt sau dia petri

BA6LK

AS/ATT

Hinh 6. Két qua khi niing tiét enzyme cellulase
ciia cac dong vi khuan ¢ 5 NSTN

Mait trwde dia petri Mat sau dia petri

Hinh 7. Két qliﬁ kha ﬂiﬂg tiét enzyme cellulase
ciia cac dong vi khuin & 9 NSTN
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3.4.2. Khd nang tiét enzyme B-glucanase

Enzyme [B-glucanase, twong ty cellulase, dong
vai tro quan trong trong co ché d6i khang sinh hoc
bang cach phén giai p-glucan — thanh phan chinh cua
thanh té bao ndm, tir d6 pha hity té bao ndm va tiéu
diét mam bénh. San pham phan giai con 1a ngudn
carbon va ning lugng cho vi khudn, gitip ting sinh
truong va canh tranh, gop phan trc ché sy phat trién
clia ndm gdy bénh (Nguyen et al., 2024).

Mat trude dia petri Mat sau dia petri

BASATT

Hinh 8. Két qué kha ning tiétoenzyme p--
glucanase ciia cac dong vi khuan ¢ 3 NSTN

Bang 4. PKVPG (mm) enzyme f-glucanase cia
cac dong vi khuan

PKVPG (mm) enzyme f-

Nghiém thirc glucanase & cac NSTN

3NSTN SNSTN 7NSTN
BASLK 34,26° 45,80° 52,18°
BAGLK 33,60° 44,80¢ 49,34¢
BASATT 36,60° 47,74* 59,74*
CV (%) 2,1 1,5 1,8
Mtc y nghia *k ok *ok

Ghi chu: Trong cung mot cot, nhitng srér ¢o chir theo sau
khac nhau thi c6 khac biét y nghia thong ké ¢ mirc
1%(**); NSTN: Ngay sau thi nghiém.

220

Tép 61, S6 CD: Nong nghiép bén viing vi an ninh hrong thyee va an todn thwc phim: 214-222

Ca ba dong vi khuin BASATT, BASLK va
BAG6LK déu tiét B-glucanase v6i DPKVPG ting dan
tir 33,6 dén 59,74 mm trong 3 — 7 NSTN va c6 khac
biét y nghia ¢ muc 1% (Bang 4 va Hinh 8).
BASATT c6 hoat tinh cao nhat, on dinh va vuot troi
s0 v6i hai dong con lai, phit hop véi hiéu suat ddi
khang dugc ghi nhén trude d6. Két qua nghién ciru
cua Nguyen et al. (2024) ghi nh&n hai chung
Bacillus sp. 4 va 41 co6 kha nang tiét B-glucanase,
dbi khang voi ndm Colletotrichum fructicola gay
than thu 6t. Bacillus sp. 41 tich litly enzyme cao nhat
(1,202 U/mL sau 12 gid), hiéu qua kiém soat ndm
dat 57,39%, cao hon Bacillus sp. 4 (0,85 U/mL va
50,73%). Két qua cac nghién ctru khac ciing cho
thdy p-1,3-glucanase tir cac loai Bacillus nhu B.
circulans, B. amyloliquefaciens, B. subtilis, c6 hiéu
qua cao trong kiém soat ndm gdy bénh (Otsuka et
al., 2022; Le, 2023).

4. KET LUAN VA KIEN NGHI
4.1. Kétluan

Nam dong vi khuén phén 1ap duogc déu co dic
diém hinh thai va sinh hoc phtt hop véi chi Bacillus
nhu khuén lac tron, tréng dén tre"lng duc, bé mat kho
nhin, ria ring cua; t& bao Gram duong, hinh que,
catalase duong va am tinh véi KOH 3%. Ca nam
dong déu thé hién kha niang d6i khang nim gay bénh
vang 1a, thdi r& sau riéng trong phong thi nghiém.
Dbic biét, dong BASATT duogc dinh danh 1a Bacillus
amyloliquefaciens, c6 hiéu suat d6i khang cao nhat
(27,2 — 47,5%) va duy tri tot kha ning tiét enzyme
cellulase (30,6 — 55,02 mm) va B-glucanase (36,6 —
59,74 mm) tir 3 dén 9 ngay sau cdy. Pay la tac nhan
sinh hoc tiém ning trong kiém soat bénh vang 1a,
théi ré siu riéng.

4.2. Kién nghi

Céac nghién ctru va tht nghiém Bacillus
amyloliquefaciens  BASATT d6i khang voi
Phytophthora palmivora trén sdu riéng qua nhiéu vu
va quy mo rong hon can dugc tiép tuc thyc hién
nhim danh gia hi¢u qua thyc tién, huéng dén tmg
dung lam tac nhan sinh hoc phong trir bénh vang 14,
thdi ré sau riéng.



Tap chi Khoa hoc Dai hoc Cén Tho

TAI LIEU THAM KHAO (REFERENCES)

Abdulkadir, M., & Waliyu, S. (2012). Screening and
isolation of the soil bacteria for ability to produce

antibiotics. European Journal of Applied
Sciences, 4(5), 211-215.

Compant, S., Duffy, B., Nowak, J., Clement, C., &
Barka, E. A. (2005). Use of plant growth

promoting bacteria for biocontrol of plant diseases:

Principles, mechanisms of action, and future
prospects. Appl. Environ. Microbiol., 71, 4951—
4959. https://doi.org/10.1128/AEM.71.9.4951-
4959.2005

Do, H. T. (2008). Microbiology textbook. Vietnam
Education Publishing House (in Vietnamese).

Do, K. T., Phan, H. T., Tran, H. G., Nguyen, T. P. A.,
Tran, M. T., & Nguyen, A. V. (2021). Genetic
diversity of durian (Durio zibethinus) varieties
based on DNA barcode sequences and ISSR
molecular markers. Can Tho University Journal
of Science, 57(4), 109—118 (in Vietnamese).
https://doi.org/10.22144/ctu.jvn.2021.119

Drenth, A., & Gues, D. 1. (2004). Diversity and
Management of Phytophthora in Southeast Asia.
ACIAR Monograph 114, Australian Centre for
International Agricultural Research, Canberra,
ACT, Australia.

Gnanamanickam, S. S. (2009). Biological control of
rice diseases. In Progress in Biological Control
(pp. 67-78). Springer Science+Business Media
B.V. https://doi.org/10.1007/978-90-481-2465-7

Govindasamy, V., Senthilkumar, M.,
Magheshwaran, V., Kumar, U., Bose, P.,
Sharma, V., & Annapurna, K. (2010). Bacillus
and Paenibacillus spp.: Potential PGPR for
sustainable agriculture. In D. K. Maheshwari
(Ed.), Plant growth and health promoting
bacteria (pp. 333—364). Springer-Verlag.
https://doi.org/10.1007/978-3-642-13612-2_15

Holt, J. H., Sneath, P. H. & Krieg, N. R. (1994).
Bergey’s Manual of Determinative
Bacteriology 9 9th ed., Lippincott Williams
and Wilkins, New York, 192-194.

Kumar, S., Senevirathne, P., & Jayasinghe, C.
(2023). Comprehensive investigation of die-back
disease caused by Fusarium in durian. Plants,
12(17), 3045.
https://doi.org/10.3390/plants12173045

Lawrence, A. (2012). Manual of Techniques in
Invertebrate Pathology. Elsevier’s Science &
Technology Rights Department. 513 pages.

Le, D. Q. (2023). Evaluation of antifungal activity
against Corynespora cassiicola by bacteria
isolated from soil in the root zone of cucumber
plants. Biodiversitas, 24(12), 6584-6591.
https://doi.org/10.13057/biodiv/d241220

221

Tép 61, S6 CD: Nong nghiép bén viing vi an ninh heong thue va an toan thiee pham: 214-222

Logan, N. A., & De Vos, P. (2009). Genus 1.
Bacillus Cohn 1872, 174AL. Bergey’s Manual of
Systematic Bacteriology: The Firmicutes 3
(January), 31-34.

Madigan, M. T., Bender, K. S., Buckley, D. H.,
Sattley, W. M., & Stahl, D. A. (2018). Brock
Biology of Microorganisms (15th ed.). Pearson
Education.

Narayanasamy, P. (2013). Biological management of
Diseases of crops Vol. 1, Characteristics of
Biological control Agents. Springer Science
Business Media Dordrecht, pp. 350 — 378.
https://doi.org/10.1007/978-94-007-6380-7

Nguyen, G. T., Ddao, C. C., Phan, T. T. L., Truong,
D. H., & Lam, T. T. K. (2021). The use and
management of pesticides in paddy rice and
durian cultivation in Phong Dien District, Can
Tho city, Vietnam. NIPES Journal of Science and
Technology Research, 3(3), 1-10 (in Vietnamese).

Nguyen, H. G., Tran, T. T. T., Dang, U. T. K., &
Nguyen, H. V. (2025). Overview of agents
causing root and stem rot in durian (Durio
zibethinus L.) and management strategies.
Vietnam Journal of Agricultural Science, 23(3),
395-410 (in Vietnamese).
https://doi.org/10.31817/tckhnnvn.2025.23.3.12

Nguyen, H. T. T., Nguyen, H. D., Nguyen, H. B, Le,
A.T.N,, Nguyen, N. T. M., & Tran, D. Q.
(2024). Antagonistic activity of Collettotrichum
fruticola CLS causing anthracnose on chili fruit
by Bacillus spp.-produced 1,3-B-glucanase. Hue
University Journal of Science, 133(3A), 49—60
(in Vietnamese).

Nguyen, L. T., Le, N. N. Q., Kim, K. T., Le, T. T.
C., Lieu, T. B., & Nguyen, P. T. (2023).
Evaluation of antagonistic activity against
Phytophthora palmivora by bacteria isolated
from durian rhizosphere soil. TNU Journal of
Science and Technology, 228(13), 391-398 (in
Vietnamese).

Nguyen, N. T. T. (2015). Study on the development
of a multi-strain microbial formulation and
evaluation of its effectiveness on the production
of pine seedlings (Pinus merkusii) in nurseries.
Journal of Natural Science and Technology,
3/2015, 3960-3968 (in Vietnamese).

Nguyen, T. T., Tran, H. T. T., Nguyen, T. X., &
Nguyen, G. V. (2018). Isolation and biological
characterization of endophytic bacterial strains
from pepper roots. Vietnam Journal of
Agricultural Science and Technology, 10(95),
85-90 (in Vietnamese).

Nguyen, V. X. (2022). Study on the application of
beneficial Bacillus bacterial formulations in
peanut production in Quang Nam. Ho Chi Minh


https://doi.org/10.22144/ctu.jvn.2021.119
https://doi.org/10.3390/plants12173045
https://doi.org/10.31817/tckhnnvn.2025.23.3.12

Tap chi Khoa hoc Dai hoc Cén Tho

City: Nong Lam University, Vietnam (in
Vietnamese).

Otsuka, Y., Sato, K., Yano, S., Kanno, H., Suyotha,
W., Konno, H., & Taira, T. (2022). GH-16 type
B-1, 3-glucanase from Lysobacter sp. MK9-1
enhances antifungal activity of GH-19 type
chitinase, and its glucan-binding domain binds to
fungal cell-wall. J App! Glycosci, 69(3), 49-56.

Packeiser, H., Lim, C., Balagurunathan, B., Wu, J.,
& Zhao, H. (2013). An extremely simple and
effective colony PCR procedure for bacteria,
yeasts, and microalgae. Applied Biochemistry
and Biotechnology, 169(2), 695-700 (in
Vietnamese). https://doi.org/10.1007/s12010-
012-0043-8

Pham, N. T. T., Vu, H. H., Vu, U. N., & Huynh, G.
T. (2021). Isolation and selection of
actinomycete strains with the ability to degrade
organic matter and antibacterial activity for
aquaculture applications. Can Tho University
Journal of Science, 57(Fisheries Special Issue),
99-106. (in Vietnamese)
https://doi.org/10.22144/ctu.jvn.2021.069

Pham, N. T. A., Nguyen, D. X., Tran, A. T., Vo, T. T.
M., Nguyen, K. M., Nguyen, P. N., Tran, T. N.
Q., Nguyen, K. L. H., Phan, T. T. H., & Nguyen,
M. T. (2024). Evaluation of the antagonistic
activity of Bacillus sp. against Fusarium sp.
isolated from Citrus reticulata Blanco with root
rot and leaf yellowing disease in Lai Vung
district, Dong Thap province. In National
Conference on Biotechnology 2024, Genetic
Engineering: Biochemical and Protein
Technology, Cell Technology, Food and
Environmental Microbial Technology;
Agricultural Biotechnology, Medical and
Pharmaceutical Biotechnology.: Regenerative
Medicine and Cell Therapy (pp. 1081-1088). Hue
University Publishing House (in Vietnamese).

Rabbee, M. F., Ali, S., & Baek, K. (2019).
Endophyte Bacillus velezensis isolated from
citrus spp. controls streptomycin-resistant
Xanthomonas citri subsp. citri that causes citrus
bacterial canker. Agronomy, 9, 470.
https://doi.org/10.3390/agronomy9080470

222

Tép 61, S6 CD: Nong nghiép bén viing vi an ninh heong thue va an toan thiee pham: 214-222

Renwick, A., Campbell, R. & Coe, S. (1991).
Assessment of in vivo screening systems for
potential biocontrol agents of Gaeumannomyces
graminis. Plant Pathology, 40(4), 524-532.

https://doi.org/10.1111/j.1365-3059.1991.tb02415.x

Saroj, P., Manasa, P., & Narasimhulu, K. (2018).
Characterization of thermophilic fungi producing
extracellular lignocellulolytic enzymes for
lignocellulosic hydrolysis under solid-state

fermentation. Bioresources and Bioprocessing, 5, 31.

https://doi.org/10.1186/s40643-018-0216-6

Shouan, Z., Thomas, L., White, M. C. M., John, A.
M., Joseph, W. K., & Waldemar, K. (2010).
Evaluation of plant growth-promoting
rhizobacteria for control of Phytophthora blight
on squash under greenhouse conditions.
Biological Control, 53, 129-135.
https://doi.org/10.1016/j.biocontrol.2009.10.015

Suriyarachchi, S., Phuntumart, V., Senevirathna, A.
M. W., & Tennakoon, T. M. A. (2025).
Management of Phytophthora and Phytopythium
oomycete diseases in durian: A comprehensive
review. Crop Protection, 180, 106456.

Tran, C. V., Bui, H. V., Le, L. T. B, Nuyen, H. X,,
Pham, H. Q., & Bien, M. V. (2018).
Environmental microbiology textbook. Hanoi
University of Science and Technology
Publishing House (in Vietnamese).

Tran, H. K. (2024). Isolation and selection of
Bacillus sp. from mango rhizosphere soil with
the ability to inhibit Collettotrichum sp. causing
anthracnose on mango (Master’s thesis).
Academy of Science and Technology, Ho Chi
Minh City, Vietnam (in Vietnamese).

Tran, H. V., Le, N. T. Y., & Tran, H. S. (2019).
Flowering characteristics and fruit development
of Ri-6 durian at Cai Lay, Tien Giang. Can Tho
University Journal of Science, 55(6), 47-55 (in
Vietnamese).

Vo, T. H., Nguyen, D. V., Dao, N Q., Bui, K. C., &
Dao. Y. T. P. (2021). Durian cultivation
handbook adapted to climate change. Hanoi:
Agriculture Publishing House, 84 pages (in
Vietnamese).


https://doi.org/10.22144/ctu.jvn.2021.069

