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Abstract

The research was conducted in the laboratory of Plant Protection Faculty, College of Agriculture, Can Tho University to
screen actinomycetes ability to control flower soft rot disease on Lotus by Erwinia chrysanthemi. The antagonistic ability of 20
actinomycetes isolates on Erwinia chrysanthemi was tested in the laboratory condition with 5 replications. The results found
that 5 isolates (UMT-82, UMT-14, UMT-16, UMT-128 and TG-55) have the highest antagonistic ability with the radiuses
of inhibition zones reaches 5.58 mm; 5.52 mm; 5.50 mm; 5.47 mm and 5.32 mm respectively at 4 days after inoculation.
The ability to inhibit bacterial population growth using suspensions and extracts of 5 isolates (UMT-82, UMT-14, UMT-16,
UMT-128 and TG-55) was also tested under laboratory conditions with 5 replicates. The results showed that the suspension
of CL-TG18 isolate had the greatest inhibition of E. chrysanthemi density with 7.920 (CFU/mL) at 48 hours after testing. The
research should be tested in the net house condition to develop the measures to control flower rot disease on lotus.
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TUYEN CHON VA PINH DANH VI KHUAN POI KHANG PHAN LAP TU DAT RUONG
TiNH AN GIANG CO KHA NANG PHONG TRI BENH THOI HAT LUA
DO VI KHUAN Burkholderia glumae
Pham Thiét Trinh', Thai Tran Anh Thu', Nguyén Déc Khoa"
TOM TAT

Théi hat do vi khuén Burkholderia glumae la bénh quan trong anh hudng dén néng suét va chét lugng lua gao. Nghién
ctiu nay tuyén chon va dinh danh vi khudn déi khang ban dia phéan lap tit dét rudng & Xa Binh My va Phuong Chau Ddc
ctia Tinh An Giang c6 kha nang gitip giam bénh théi hat lta. C6 8/27 chting vi khuan tic ché mam bénh B. glumae trén dia
thach. Chiing BM-15 dugc chon dé khao sat kha ning giup gidm bénh théi hat do c6 kha ning d6i khang manh nhat va
kich thich qua trinh ndy mam va phat trién ctia hat giong sau khi dugc ngam véi huyén phti vi khudn. Ba mat d¢ 10%,10° va
107 CFU/mL ctia huyén pht vi khudn BM-15 dugc diing dé€ khao sat trong diéu kién nha luéi bang ba bién phép xti ly gom
tudi vao dat 1 ngay trudc khi gieo, ngdm hat Itia giong 2 gid trudc khi gieo va phun 1én bong la 24 gio trudc khi lay bénh.
Ty 1é hat bénh dugc ghi nhan & thoi diém 5, 10 va 15 ngay sau lay bénh (NSLB). Tét ca cac nghiém thiic xti ly hat v6i chung
vi khudn BM-15 déu cho thdy bénh giam dang ké so v6i d6i chiing khong xti ly. Vi khudn BM-15 d6i khang v6i mam bénh
bing co ché canh tranh sit nho kha nang tong hop ra hgp chat hut sat siderophore. Ngoai ra, vi khudn BM-15 con ¢6 kha
nang kich thich cay lua ting trudng do sinh ra chit indole-3-acetic acid (IAA). Ké qua dinh danh vi khudn bang ky thuét
gidi trinh tu gen 165 rRNA két hop véi cac khao sat sinh hoa cho thdy BM-15 la vi khuén Bacillus subtilis.

T khoa: Bacillus subtilis, Burkholderia glumae, la, Oryza sativa, thoi hat, vi khuén déi khang
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1. DAT VAN PE

Lia (Oryza sativa L.) 1a cay luong thuc chinh trén
thé gi6i. Viét Nam la quoc gia san xuét lta gao hang dau.
bong bang song Cliu Long (PBSCL) la viing san xuit lta
trong diém cta ca nudc, dong gép hon 50% san lugng
lta gao (Tong cuc Thong ké, 2020). Trong do, tinh An
Giang c6 khoang 1,3 triéu ha dién tich canh tic ltia va san
lugng dat gan 6,5 triéu tin, dong gdp khoang 16% téng
san lugng ctia ving (Céng thong tin dién tii An Giang,
2025). Néng sudt lua gao trén thé gi6i va cling nhu & Viét
Nam do6i mét v6i nhiéu loai bénh hai quan trong, trong
d6 c6 bénh théi hat lda (Azzahra et al., 2024). Bénh thoi
hat lta do vi khuén Burkholderia glumae dugc ghi nhan
lan dau tién tai Nhat Ban vao nam 1956, sau d6 lan rong
dén hon 20 qudc gia trén thé giéi (Ham et al., 2011). Tai
Viét Nam, bénh dugc ghi nhan dau tién vao nam 1991
va lay lan trén khoang 100.000 ha tai nhiéu noi. Bénh gay
théi va ndng hon la 1ép hat lda dan dén thiét hai nang suét
udc tinh 1én dén 75% (Trung et al., 1993). Ngoai ra, bénh
c6 kha nang lay truyén qua hat giong gay anh hudng dén
ty 1é ndy mam va phat trién ctia hat lua (Tsushima, 1996).
Dudi tac dong ctia bién d6i khi hau, mtic do gay hai do
B. glumae c6 xu hudng tang; khi nhiét do tang lén 1°C cé
thélam giam dang ké nang suét va chat lugng hat (Shew
et al, 2019). Ving DBSCL v6i dac trung khi hau néng
4m va chiu anh hudng cta bién déi khi hu (Phuong
et al., 2024), tao diéu kién thuéin lgi cho bénh thdi hat
do B. glumae gay that thoat nang suét lta gao. Hién nay,
viéc quan ly bénh théi hat chti yéu dya vao cac bién phap
hoéa hoc nhu st dung axit oxolinic. Tuy nhién, viéc st
dung lau dai va qud liéu dan dén phat sinh cac chiing vi
khuén B. glumae khang thu6c (Maeda et al., 2006). Ngoai
ra, thu6c hoa hoc gay anh hudng dén moéi trudng va stic
khoe con ngudi (Ahmad et al,, 2024). Trudc nhiing han
ché nay, bién phap phong trii sinh hoc dang dugc quan
tam, trong do, vi khuén d6i khang ban dia dugc xem la
giai phap phong trii bénh than thién véi moi trudng va
bén viing (Bonaterra et al,, 2022). Nhiéu nghién ctiu ghi
nhan dugc kha ning kiém soat bénh théi hat lva cta
cac chung vi khuén nhu Pseudomonas putida, Bacllius
cereus, Pantoea dispersa BB1 (Akimoto-Tomiyama, 2021;
Kouzai et al., 2022) va cac chung Bacillus viing ré nhu
B. methylotrophicus, B. amyloliquefaciens, B. oryzicola
(Chung et al., 2015). Bén canh tic ché mam bénh, mot
s6 chung vi khudn déi khang c6 kha néng kich thich sinh
trudng va gitp gia ting nang sudt lia nhu B. velezensis
(Perea-Molina et al., 2022) va ché phdm dang bot chita
Streptomyces (Suarez-Moreno et al., 2019; Ngalimat ef al.,
2021; Ngalimat et al., 2022). Xudt phat tu thuc tién do,
dé tai nay dugc thuc hién nham tuyén chon cic ching
vi khudn d6i khang ban dja tai tinh An Giang, la dia
phuong san xudt lta chu dao ctia PBSCL, ¢6 kha nang
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phong trti sinh hoc bénh thdi hat lta. Két qua nghién ctiu
la tién dé cho san xuét ché phiam sinh hoc gop phéan giap
giam thiét hai nang sudt lia do bénh thdi hat, giam phu
thudc vao thudc hoa hoc, hudng dén muc tiéu canh tac
Ita bén viing tai tinh An Giang va DPBSCL.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctiu

Vi khuén Burkholderia glumae TL1 (phén lap tai
rudng laa phuong Long Xuyén, tinh An Giang) dugc
cung cap boi Nhom Bénh hoc Thuc vat, Vién Cong
nghé Sinh hoc va Thuc phdm, Pai hoc Can Tho.

Chang vi khudn BM-1 (chon tii 27 ching vi khudn
phan lap dugc tii mau dat rudng lua thu thép tai xa Binh
My va phudng Chéu Déc, tinh An Giang)

2.2. Phuong phap nghién ciu
2.2.1. Phén lgp vi khudn déi khdng

Mau dét dugc thu trén cac rudng lia khoe hodc bi
bénh nhe thudc khu vuc cé xuat hién bénh thoi hat,
dat dugc tron déu va cho vao tai. Trén tai ghi o tén dia
phuong, ngay thu mau va ma s6 mau. Cac tui chifa mau
sau d6 dugc chuyén vé phong thi nghiém dé€ tién hanh
phén 13p vi khudn.

Tl mo6i mau dat, 10 g dét cho vao binh tam giac chiia
90 mL nudc cit da tiét trung va dit trén méy lac & tdc do
120 vong/phut trong 30 phut. Huyén phu dugc tién hanh
phaloang tuan tu theo hé s6 thap phan, 1 mL dich huyén
phti cho vao 9 mL nudc cat, cho dén khi dat cac nong do
phaloang107?, 10 va 10°. Tiép theo, 100 uL huyén phu &
mdi noéng do dugc trai trén dia Petri (duong kinh 9 cm)
chtta mdi trudng thach dinh dudng (3 g cao thit - beef
extract), 5 g NaCl, 5 g peptone, 20 g agar va 1.000 mL nudic
cét), sau do st dung que trai d€ dan déu dich trén bé mit
thach. Sau 24 gi6 1, cac khuén lac c6 hinh thai khac nhau
sé dugc dugc lua chon va lam thuan dé€ sti dung & cac noi
dung nghién ctiu sau (Khoa et al., 2016).

2.2.2. Khdo sdt khd ndng déi khdng véi vi khudn
Burkholderia glumae trén dia thach

Vi khuan Burkholderia glumae dugc nudi cy trén
mai trudng thach King’s B (20 g protein peptone, 1,5 g
K.HPO,, 1,5 g MgSO,.7H.,0, 15 mL glycerol, 20 g agar
va 1.000 mL nudc cit) trong 24 gid & 37°C, sinh khai
vi khudn dugc thu bang que ciy va chuyén vao 6ng
nghiém chita 10 mL dung dich dém phosphate dé thu
dugc huyén phu vi khuén 6 mét s6 10° CFU/mL (OD =0,3).
Sau d9, 50 pL huyén phu dugc trai déu trén bé mat moi
truong thach Kings B bang tam bong. Tiép dén, ding
que céy ldy khuén lac vi khudn dat da phan lap, chdm
thanh cic diém cich déu nhau trén bé mit thach. Sau 48
gio 1 & 37°C, ghi nhan vong tic ché xung quanh khuén
lac vi khudn déi khang. Két qua thi nghiém nay la co s
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ban dau dé€ tuyén chon cac chiing vi khuén c6 hoat tinh
déi khang cho cac nghién ctiu tiép theo.

Sau khi da chon duigc cac chiing vi khuan tao vong tic
ché véi vi khuan Burkholderia glumae, loai bo cac chung vi
khuén khéng tao dugic vong tic ché. Tién hanh khao st kha
nang do6i khang ctia huyén pht vi khuan doi khang véi vi
khuén Burkholderia glumae bang phuong phap khuéch tan
giéng trén dia thach theo phuiong phap ctia Sudrez-Moreno
va cOng su (2019). Cac ching vi khudn déi khang dugc
tuyén chon tli thi nghiém dong nudi cily duigc ciy trén moi
truong thach dinh dudng va G trong 24 - 48 gi¢. Sau do
tién hanh ldy day 1 vong que cdy vi khuén va cho vao 6ng
nghiém chtfa 9 mL moi truong dinh dudng long (3 g cao
thit (beef extract), 5 g NaCl, 5 g peptone va 1.000 mL nuicic
cat) da tiét tring va ti trong 48 gi& & nhiét do phong. Huyén
phuvikhuén B. glumae chuén bi tuong tu thi nghiém dong
nuoi ciy. Trén bé mat moi trudng King's B da dugc trai déu
50 pL huyén phu vi khuén B. glumae, tién hanh tao cac
giéng c6 duong kinh 6 mm va bo tri cach déu nhau. Trong
d6, mai giéng chita 50 pL huyén phu vi khudn d6i khang
va 50 puL méi truding dinh dudng long lam ddi chiing. Ban
kinh vong tic ché dugc do sau 24 gio 01 6 37°C.

2.2.3. Khdo sdt dnh huéng ciia vi khudn doi khdng dén
khd ndng ndy mdm va phdt trién ciia hat lia

Hat ltia OM4900 dugc xt Iy ndy mam bang nuée &
nhiét do 55°C, song song do loai bo cac hat 1ép lting. Sau
do, cac hat lta dugc ngam trong nudc ¢ nhiét do phong
trong 24 gio. Cac ching vi khuan d6i khang dugc nudi
cdy trong moi truong dinh duéng long trong 24 git. Cac
hat laa da xt ly ndy mam dugc ngdm vé6i huyén phu vi
khuén trong 2 gi¢. Sau d6, 50 hat lua dugc dit thanh 5
hang trén gidy Whatman da dugc lam 4m (10 hat/hang).
Tiép theo, mot t¢ gidly Whatman dm dugc dit trén bé
mdt cdc hat Ita nham ¢6 dinh vi tri hat gitia hai t¢ gidy,
cu6n nhe va & theo phuong thing dting, ddm béo d¢ 4m
ctia cudn gidy trong qua trinh .

Thi nghiém dugc thuc hién 3 1an lap lai. Chiéu dai
mam va chiéu dai ré dugc ghi nhin & 3, 5, 7 ngay sau
khi dat hat.

Ty 1é ndy mam dugc ghi nhan & ngay 7 sau khi dat hat:

R ~ A
Tongs6 hatndy mam

Ty 1é ndy mam (%) = x 100

Téngsd hat quansat

Chi s6 khoe manh 1a chi s6 tong quat dugc tinh dya
trén ty 1é ndy mam va tng chiéu dai ré va mam & thoi
diém 7 ngay sau khi dat hat:
Chi s6 ndy mam (%) = (Chiéu dii méam + Chiéu dai 1) x Tylé ndy mam
2.2.4. Khdo sdt khd ndng lam gidm bénh théi hat lia
trong diéu kién nha Widi ciia vi khudn déi khdng

Thi nghiém dugc b tri theo thé thiic hoan toan ngau

nhién gom 20 nghiém thtc va 3 lan ldp lai, m6i chau lta
tuong ting véi 1 1an Idp lai. Chung vi khudn BM-15 dugc
khao sat & 3 mét s6 (10°, 10% va 107 CFU/mL) bang 3 bién
phép xti Iy gom tui vao dt 1 ngay trudc gieo, ngdm hat ltia
giong 2 git trudc khi gieo va phun 1én bong lta 24 gid trudic
khi lay bénh. Lay bénh nhan tao dugc thuc hién bang cach
phun huyén pht vi khuén B. glumae & mat s6 10° CFU/mL
(OD,,=0,3) Ién bong lua & giai doan tr6 déu (Mizobuchi et
al., 2018). Thudc héa hoc Starner 20WP (1 mg/mL) dugc
st dung lam d6i chiing duong va nudc cat dugc st dung
lam d6i chiing am. Ty ¢ hat bénh dugc ghi nhan tai 5, 10
va 15 ngay sau lay bénh (NSLB) (ghi nhén 5 bong/ldp lai).

S6 hatbi nhiém bénh/bong 100

Ty 1 hatbénhtrén bong (%) = ——
Tongso hat/bong

Chi s6 tich lity bénh theo thoi gian dugc tinh thong
qua chi s6 AUDPC (area under the disease prgress
curve) theo cong thtic ctia Shanner va Finney (1977).

n=1
Y, Y,
AUDPC=Y" B x(t,, —t,)
i=1
Trong do: n: s6 ldn ghi nhdn chi tié; y: ty Ié hat bénh tai
ldn ghi nhan thii i; t. thoi gian tai lan ghi nhan thiti.
2.2.5. Khdo sdt khd nding sinh siderophore

Ching BM-15 dugc nudi tang sinh trong moi
truong dinh dudng long, lac 200 vong/phut & 30°C trong
24 gi¢. Huyén phu vi khuén (3 pL) dugc nho trén moi
truong thach CAS-blue va 1 trong diéu kién t6i. Su thay
d6i mau trén moi truong xung quanh khudn lac cua vi
khuin dugc xac dinh sau 5 ngay t (Hu & Xu, 2011). Thi
nghiém dugc thuc hién 3 1an ldp lai.

Siderophore do chung BM-15 sinh ra dugc dinh
lugng theo phuong phap ctia Ghosh va cdng su (2015).
Vi khudn da dugc nudi cdy trén méi trudng thach dinh
dudng trong 48 gid, dugc nudi trong mdi trudng dinh
dudng long véi mét s6 10°, 10°, 107 CFU/mL va G trong
diéu kién lac véi tdc d6 120 vong/phut 6 30°C trong 60
gio. Tai cac thoi diém 12, 24, 36, 48 va 60 gid, dich nudi
céyvi khuén dugcly tim v6i t6c do 10.000 vong/phtit trong
15 phat va thu dich néi. Sau d6, 1,5 mL dich néi dugc
tron v6i 1,5 mL dung dich CAS va d6 hap thu quang
dugc do & budc song 630 nm so véi ddi chiing bao gom
0,5 mL mdi trudng dinh dudng long nhung khong chiia
vi khuén va 0,5 mL dung dich CAS. Thi nghiém dugc
13p lai 3 lan va ham lugng siderophore trong dich néi
dugc tinh bing cach st dung cong thiic sau:

A —A
Phan tram don vi siderophore (psu) = ‘A = x 100

Trong do: Ar: D) hdp thu ctia doi chiing 6 buidc song 630 nm
(thudc thii CAS); As: DY hdp thu ciia mau & budc song 630 nm.
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2.2.6. Khdo sdt khd ndng sinh IAA

Thi nghiém khao sat kha ning sinh IAA ctia chiing
vi khudn BM-15 dugc thuc hién theo phuong phép cua
Glickmann va Dessaux (1995). Chting BM-15 dugc nudi
ting sinh & ba mét s6 (10° 10°, 10" CFU/mL), sau do
dugc nudi trong moi trudng dinh dudng long ¢ b6 sung
tryptophan 6nong d6 0,1 g/L, dugc dit trén may lac § nhiét
d6 phong trong diéu kién t6i. Huyén phui vi khuén (2 mL)
dugc ly tam 6 12.000 vong/phut trong 10 phut déloai bo té
bao va thu dich néi. Sau d6, 1,5 mL dich néi dugc tron véi
1,5mL thudc thi Salkowski R2 (0,45 g FeCl,, 100 mL H,SO,
10,8 M). Hon hop dugc 1 & nhiét do phong 25 phit va &
diéu kién t6i. Ham lugng TAA dugc xéc dinh bing cach
do d6 hap thu quang ctia dung dich & budc séng 530 nm;
mau blank gém méi trudng dinh dudng long c6 bd sung
tryptophan 0,1 g/L va thudc thii Salkowski R2. Ham lugng
TAA dugc khao st 2, 4, 6, 8 ngay sau khi nu6i trong moi
truong dinh dudng long c6 bd sung tryptophan 0,1 g/L.
Thi nghiém dugc thuic hién véi 3 1an lap lai.
2.2.7. Dinh danh chiing vi khudn BM-15
a) Gidi trinh ty viing gene 16S rRNA

Chuing vi khudn BM-15 dugc dinh danh béng ky
thuat sinh hoc phéan tti. Gene 165 rRNA ctia BM-15 dugc
giai trinh ty tai Cong ty C6 phan Phti Sa Genomics, Viét
Nam. Mtic d6 tuong dong ctia chiing BM-15 dugc so
sanh véi cic trinh ty 16S rRNA trén GeneBank thudc
NCBI (National Center for Biotechnology Information)
bang cong cu BLASTN (https://blast.ncbi.nlm.nih.gov/
Blast.cgi). Cay phat sinh chting loai dugc xay dung dua
trén trinh ty 16S rRNA bang phuong phip UPMA
(Unweighted pair group method with arithmetic mean)
trén phan mém MEGA 12 (Kumar ef al., 2024).
b) Thiz nghiém indole

Chung BM-15 dugc nudi cdy trén moi trudng
Tryptone long (10 g Tryptone, 5 g NaCl, 1.000 mL nuéc
cét). Sau 48 gio U tai nhiét do phong, dung dich thudc
thtt Kovac dugc nho truc tiép vao huyén phu vi khuén.
Két qua duong tinh dugc ghi nhan khi vong mau do
xuét hién trén bé mat mai trudng, trong khi thudc thi
van giti mau vang (khong d6i mau) dugc ghi nhén la &m
tinh (Isenberg & Sundheim, 1958).
¢) Phan gidi tinh bot

Chung BM-15 dugc nudi cdy trén moi trudng thach
dinh dudng c6 chiia tinh bot tan (1% w/v). Sau 48 gio
tai nhiét do phong, dung dich lugol dugc bb sung 1én bé
mdt moi trudng va quan sat sy xut hién viing trong suét
xung quanh khuén lac (Abo-Kamer et al., 2023).
2.2.8. Xui ly so liéu

Cac thi nghiém dugc thuc hién 3 lan lap lai, s6 liéu
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dugc trinh bay va xu ly bang phin mém Microsoft
Excel 2019. Céc gia tri trung binh dugc phén tich bing
phan mém IBM SPSS Statistics 20 thong qua phan tich
phuong sai mot chiéu (one way-ANOVA) va kiém dinh
Duncan & mtic y nghia 5%.
2.3. Thoi gian va dia diém nghién ctiu

Thoi gian: tti thang 9 ndm 2024 dén thang 11 nam 2025.

bia diém: Phong thi nghiém Sinh hoc Phan tu thugc
Vién Coéng nghé Sinh hoc va Thuc phdm va Nha ludi
thu¢c Truong Nong nghiép, Pai hoc Céan Tho.
III. KET QUA VA THAO LUAN
3.1. Phan 1ap vi khuin d6i khang

Tl mau dat thu tai x3 Binh My va phuong Chéu
Ddc, tinh An Giang, 27 chiing vi khuén da dugc phan
lap, trong d6 c6 16 chiing tii xa Binh My va 11 chling tii
phuong Chau Déc. Cac chiing nay thé hién su da dang
déng ké vé hinh thai khuén lac, bao gém hinh dang chinh
la dang tron va dang khong déu. Mau sac khudn lac dao
dong tu trang duc, trang trong dén vang cam, két hop véi
cac dic diém bé mit khic nhau nhu kho hodc 4m udt. Su
khac nhau vé hinh thai phan anh tinh da dang sinh hoc
cao ctia quan thé vi khuén trong mau dat. Bén canh do,
hau hét cac chting vi khuén déu c6 thdi gian sinh trudng
tuong d6i nhanh, cht yéu trong khoang 24 git. Dic diém
nay khong chi cho thdy kha nang thich nghi t6t ctia cac
chiing trong diéu kién nudi cdy ma con tao diéu kién
thuan lgi cho viéc sang loc va danh gid cac chiing c6 tiém
nang doi khang trong cac budc nghién ctiu tiép theo.
3.2. Kha nang d6i khang v6i Burkholderia glumae trén
dia thach

Thong qua thi nghiém dong nuéi cay 8/27 chiing vi
khuan c6 kha nang déi khang véi vi khuén B. glumae,
tiép dén, 8 chiing vi khuén nay dugc xéc dinh kha ning
doi khang bang phuong phép khuéch tan giéng thach
va két qua dugc thé hién qua ban kinh vong tic ché (Hinh 1).
Nhin chung, tit ca cac ching khdo sit déu thé hién
hoat tinh tic ché sy phat trién cta vi khuén gay bénh;
tuy nhién, muic do doi khang cé su khac biét r6 rét va
c6 y nghia thong ké gitia cac chung. Trong d6, chung
BM-15 thé hién kha nang d6i khang manh nhét véi ban
kinh vong tic ché dat 5,8 mm, khac biét c6 y nghia so
v6i hau hét cac chting con lai (ngoai trti CD-7). Chiing
CD-7 cling cho két qua kha quan véi ban kinh tic ché
dat 5,4 mm. Ngugc lai, cac chung nhu BM-10, BM-12,
BM-13, CD-3, CD-9 ndm trong nhém c6 hoat tinh thap
hon, véi ban kinh dao dong tii 3,6 dén 4,2 mm, trong
dé ching CD-3 cho thdy mtic d¢ doi khang yéu nhat
(3,6 mm). Da c6 nhiéu nghién ctiu vé cac vi khudn nhu
Pseudomonas putida, Bacillus cereus va Pantoea dispersa
BBI1 c6 kha nang tic ché su phat trién cta vi khuédn



Tap chi Khoa hoc va Céng nghé Néng nghiép Viét Nam, loai hinh in va dién tir - s6 05 (175)/2026

B. glumae (Akimoto-Tomiyama, 2021; Cordero ef al,
2022; Kouzai et al., 2022).

Suxudt hién ctia vong tic ché bao quanh khudn lac d6i
khang la minh chiing cho kha nang tiét ra cac chat bién
dudng thi cap c6 hoat tinh khang sinh vao moi trudng
thach, lam tic ché hodc tiéu diét t€ bao B. glumae. Theo
nghién ctiu ctia Kang va Lee (2025) vé cac dong Bacillus
velezensis, cac hgp chat lipopeptide nhu surfactin va
fengycin dong vai tro then chot trong viéc pha v6 mang
t€bao ctia Burkholderia spp., tao ra cac vong tic ché r6 rét
trong diéu kién in vitro tuong tu nhu két qua ghi nhan
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6 ching BM-15 va CD-7. Bén canh d6 Pseudomonas
protegens PBL3 c6 kha nidng san sinh cac hgp chit chuyén
hoa thii cip gitip tic ché su phat trién ctia B. glumae trong
diéu kién phong thi nghiém (Ortega et al., 2020) va hgp
chét nay da dugc xac dinh la 2,4-diacetylphloroglucinol
dong vai tro cht yéu lam giam bénh théi hat lta (Dahal
et al., 2024). Ngoai ra, cac chung Enterobacter vung ré
sinh axit 3-phenylpropanoic ¢6 tinh khang khuén cao
doi v6i B. glumae (Penialoza Atuesta et al., 2020). Két qua
nay cho théy hai ching BM-15 va CD-7 la nhiing ting
vién tiém nang nhat cho cac khao sat tiép theo.

Céc chung vi khuén déi khéng

Hinh 1. Kha nang d6i khang ctia cac chiung vi khuén phén lap tii dat trén dia thach
Ghi chii: (A) Vong tic ché duigc tao ra béi cdc chiing vi khudn d6i khdng vdi vi khudn Burkholderia glumae trén moi trudng
King’s B bang phuiong phdp khuéch tan giéng thach. (B) Trung binh bdn kinh vong vic ché do vi khudn ddi khéng tao ra vdi vi
khudn B. glumae. Cdc chii cdi trén cdc cft gidng nhau thi khdc biét khong cd y nghia thong ké 6 muic 5% theo kiém dinh Duncan.

3.3. Anh hudng ctia vi khusn d6i khing dén kha ning
ndy mam va phat trién cta hat lia

Thong qua thi nghiém xt ly hat bing cach ngim
v6i huyén pht ctia 2 chiing vi khuén d6i khang BM-15
va CD-7, két qua cho thdy ty 1é hat lta ndy mam & cac
nghiém thtic xt Iy vi khuan déu dat trén 90%, khong khac
biét so voi nghiém thiic khong xt ly. Thong qua chi s6
khoe manh, ching BM-15 c6 khé nang thiic ddy kha nang
ndy mam cling nhu sinh trudng ctia hat lta (Bang 1).

Két qua chiéu dai mam va ré lda & cic thoi diém khao
sat dugc trinh bay 6 bang 2. Tai thoi diém 3 ngay sau dit
hat (NSPH), chiéu dai mam va ré & cic nghiém thiic
xt ly bang BM-15 va CD-7 khéc biét khong c6 y nghia
théng ké so véi déi chiing dugc xti Iy bang nudce cat vo
trung. Diéu nay chiing to trong giai doan ndy mam sém,
ca hai chung vi khudn déu khong tac dong tiéu cuc dén
qud trinh sinh trudng ban dau ctia hat lda. Tai 5 NSDH,
xu huéng tuong tu dugc ghi nhan; chiéu dai mam va ré
trong cac nghiém thiic xt ly van tuong duong véi doi
chting, khac biét khong c6 y nghia vé mat thong ké. Két
qua nay cho thdy cac chting vi khudn BM-15 va Cb-7 duy
tri tinh an toan doi véi hat lta trong giai doan phat trién
so khdi, khong lam chdm hodc tic ché sy ndy mam va
phét trién ban dau ctia ré va mam. Dén 7 NSDH, chiing

BM-15 ghi nhan kha néng kich thich phat trién cao hon
so v6i d6i chiing, v6i chiéu dai mam va chiéu dai ré dat
4,65 cm va 7,74 cm. Trong khi d6, chiing CD-7 van cho
két qua tuong duong véi ddi chiing, cho thiy kha nang
kich thich phat trién ctia chiing nay & giai doan 7 NSDH
la khong dang ké. Tt két qua trén, chung BM-15 dugc
tuyén chon dé khéo sat kha nang giam bénh thoi hat lua
trong diéu kién nha ludi. Nhin chung, két qua khao sat
anh hudng ctia 2 chiing vi khuin BM-15 va CD-7 dén
su phat trién chiéu dai mam va ré ctia hat lta cho théy ca
hai chting khong gay tic ché ndy mam, tao co sd tin cdy
dé tiép tuc cac nghién ctiu danh gia kha nang giam bénh
trong diéu kién nha luéi. Trong d6, BM-15 khong anh
huong dén su ndy mam ma con kich thich su phét trién
ctia mam va ré, vi thé chiing nay dugc chon dé khao sat
kha néng giam bénh théi hat Itia trong diéu kién nha ludi.
Bang 1. Chi s6 khoe manh ctia giong lta OM4900 khi
dugc ngam véi huyén phui vi khuén d6i khang sau 7 ngay 4

Nghiém thiic BM-15 Cb-7 |Khéngxuly
Chi s6 khoe manh 581,91° 435,87° 459,930°
P-value 0,002
CV (%) 552

Ghi chui: Cdc gid tri trung binh theo sau bdi cdc chii cdi
giong nhau thi khdc biét khong cé y nghia thong ké 6 miic 5%
theo kiém dinh Duncan.
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Bang 2. Chiéu dai mam va ré ctia giong lta OM4900 khi duigc ngdm véi huyén phu vi khuén d6i khang sau 3, 5, 7 ngay dat hat

Nohiém thic Chiéu dai mam (cm) Chiéu dai ré (cm)
ghi¢ 3 NSDH 5 NSDH 7 NSDH 3 NSDH 5 NSDH 7 NSDH
BM-15 0,26* 1,79 4,65* 0,66 3,90° 7,73
Cb-7 0,22° 1,41* 3,77 0,49* 2,64° 5,68
Khong xtily 0,332 1,49° 3,85° 0,46 2,68° 3,72°
P-value 0,193 0,24 0,00 0,169 0,010 0,05
CV (%) 20,45 8,32 3,26 21,78 12,16 8,35

Ghi chit: Céc gid tri trung binh theo sau bdi cdc chit cdi giong nhau thi khdc biét khong c6 y nghia thong ké & miic 5% theo kiém dinh

Duncan.
3.4. Kha nang giip giam bénh théi hat lda trong diéu
kién nha lu6i

Bang 3 trinh bay ty 1é hat bénh trén bong khi cay lta
dugc xtt Iy véi ching BM-15 & cdc mét s6 khéc nhau. O
5 NSLB, cac nghiém thtic xt Iy BM-15, ty 1¢ hat bénh
dao dong 5,17 - 11,66%, thap hon déi chiing khong
xt ly (12,61%), cho thdy BM-15 da gop phan han ché
hinh thanh hat bénh ngay tii giai doan dau. Trong do,
Starner 20WP cho ty 1é thap nhat (5,17%), tiép dén la
107 CFU/mL (9,00%) va 10° CFU/mL (10,68%). Bén 10
NSLB va 15 NSLB, ty 1¢ hat bénh tang manh & déi chting
1én 26,75% va 28,35%, trong khi cac nghiém thtic BM-
15 van giti muc thdp hon r6 rét; dac biét, 10° CFU/mL
va 10" CFU/mL cho hiéu qua tuong doi t6t & 10 NSLB,
con Starner 20WP duy tri muic thdp nhét & ca hai thoi
diém (8,75 - 11,10%). Diéu nay cho thdy BM-15 c6 kha
nang kiém soat bénh nhung hiéu lyic con phu thudc vao
mét s6 va phuong phap dua vi khudn vao moi trudng ré.
Cach tudi dat 24 gi¢ trude gieo 6 thé chua du thoi gian
dé quan thé do6i khang thiét lap va phat trién on dinh
quanh vung ré, nén hiéu luc bao vé giam dan khi cay
budc vao giai doan tré bong. V& mat sinh hoc, két qua
nay goi y BM-15 ¢6 thé canh tranh vi tri, dinh dudng
va tao diéu kién thuan lgi cho céy lta. Nghién ctiu ctia
Khoa va cong su (2016) ciing cho thdy phuong phap
tudi dat voi huyén phu vi khuén S. nematodiphia CT-78
khong thé hién hiéu qua r6 rét déi véi bénh bac 1a.

Bang 3. Ty 1¢ hat bénh trén bong lta khi x ly vi khuén
d6i khang BM-15 bing phuong phép tudi dat 24 gio trudce
khi gieo qua cac thoi diém khao sat

< , Ty 1é hat bénh/bong (%)

Nghiém thic = e, B 10 NsLB | 15 NsLB | AUPPC
10° CFU/mL 11,66° | 2495 | 2878 | 13555
10° CFU/mL 10,68 | 10,65 | 14,91 | 104,68°
10 CFU/mL 9,00° | 13,17° | 1844° | 89,89
Starner 20WP | 517° | 875 | 11,10° | 84,41°
Khong xit Iy 12,61° | 2675 | 2835 | 236,15
P-value 0,013 | 0010 | 0011 | 0,001

Ghi chii: SO liéu dugc chuyén sang arcsin (x la ty 1¢ hat
bénh trén bong) trudc khi xii ly thong ké. Cdc gid tri trung
binh theo sau bdi cdc chii cdi giong nhau thi khdc biét khong
¢6 y nghia thong ké & muic 5% theo kiém dinh Duncan.

Két qua cho thdy xu ly BM-15 bang phuong phap
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ngam hat 2 gi¢ da lam giam dang k€ ty 1é hat bénh so
v6i d6i chiing & ca ba thoi diém khao sét (Bang 4). O 5
NSLB, mét s6 10° CFU/mL dat hiéu qua t6t nhét trong
nhém BM-15 véi 4,30%, thap hon r6 rét so v6i d6i chiing
khong xti Iy (12,61%) va tiém cédn nghiém thtic Starner
20WP (5,17%). Tai 10 NSLB, cac nghiém thtic BM-15
dao dong 10,34 - 16,85%, trong d6 10° CFU/mL tiép
tuc cho ty 1¢ thap nhat (10,34%), con doi chiing ting lén
26,75%; dén 15 NSLB, ty 1¢ hat bénh van tang theo thoi
gian nhung BM-15 van duy tri muic thip hon d6i chiing,
déc biét 10° CFU/mL dat 18,96% so véi 28,35% & doi
chiing. Xu hudng nay cho thiy ngam hat giup vi khuén
tiép xtc truc tiép voi bé mt hat, tao diéu kién ndy mam
so v6i viéc dua vi khudn vao dét, nhd d6 néng hiéu qua
phong trti & giai doan dau. Mat s6 10° CFU/mL la mtic
can bang t6t gitia kha nang thiét 1ap quan thé va tranh
hién tugng canh tranh khi mat s6 qua cao; trong khi
10° CFU/mL ¢4 thé chua du dé tao quén thé 6n dinh, con
107 CFU/mL khong cho théy lgi thé rd rét hon, ¢6 thé do
canh tranh dinh dudng va khong gian ngay tii dau. Bén
canh d¢, viéc xtt ly hat bang vi khudn d6i khang c6 thé
kich thich h¢ thong phong vé ctia cay lua, gitp cay lta
khang lai mam bénh mot cach bén viing (van Loon et al.,
1998). Nghién ctiu ctia Ngalimat va cong su (2023) cho
théy vi khudn Streptomyces spp. c6 kha nang kich khang
cay lta chong lai B. glumae trong diéu kién nha luéi.
Bang 4. Ty 1é hat bénh trén bong khi cay lta dugc xu ly
v6i vi d6i khang BM-15 béng phuong phép ngam hat 2
gid trude khi gieo qua cac thoi diém khao sat

" , Ty 1é hat bénh/bong (%)

Nghiém thiic e 2 1o NsLB | 15 NsLB | AVPPC
10° CFU/mL 8,29* 13,74° 18,45° 225,85P
10° CFU/mL 8,412 9,80% 13,87% 117,23
10’ CFU/mL 5,46* 8,45* 13,59 134,45
Starner 20WP 5,17° 8,75 11,10° 84,417
Khong xti ly 12,61° 26,75¢ 28,35¢ 236,15°
P-value 0,001 0,002 0,002 0,001

Ghi chii: SO liéu duige chuyén sang arcsin (x la ty 1¢ hat
bénh trén bong) trudc khi xii ly thong ké. Cdc gid tri trung
binh theo sau béi cdc chii cdi giong nhau thi khdc biét khong
c6 y nghia thong ké 6 miic 5% theo kiém dinh Duncan.

Khi dugc xt ly bang phuong phap phun lén bong
lta, BM-15 van cho xu hudng lam gidm ty 1¢ hat bénh so
v6i doi chiing, nhung muic do khac nhau gitia cac mat so
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va thoi diém (Bang 5).
Bang 5. Ty 1é hat bénh trén bong khi xt ly véi vi doi
khang BM-15 bing phuong phép phun 1én bong lua 24
gid trudc khi lay bénh qua céc thoi diém khao sat

x , Ty 1¢ hat bénh/bong (%)

Nghiém thic |~ e & 1o NsLB | 15 NsLB | AUPPC
100 CEU/mL | 721° | 1685 | 2466° | 163,04
10°CFU/mL | 430° | 1034 | 18.96° | 109.84°
10’ CFU/mL 715 | 1102 | 1813 | 11836
Starner 20WP 5,17% 8,75* 11,10 84,41*
Khongxtily | 12,61° | 2675 | 2835 | 236,15
P-value 0,006 | 0,009 | 0010 | 0001

Ghi chii: 86 liéu dugc chuyén sang arcsin (x la ty Ié hat
bénh trén bong) trudc khi xii ly thong ké. Cdc gid tri trung
binh theo sau bdi cdc chi cdi giong nhau thi khdc biét khong
¢6 y nghia thong ké 6 miic 5% theo kiém dinh Duncan.

O 5 NSLB, céc nghiém thiic BM-15 dao dong 5,46 -
8,41%, thap hon doi chiing khong xti ly (12,61%); dédc biét,
10" CFU/mL va Starner 20WP cho ty 1€ thap nhat (5,46%
va 5,17%). O 10 NSLB, mtic bénh tang 1én & tat ca nghiém
thtic BM-15, nhung van thap hon nhiéu so véi doi chiing;
Starner 20WP (8,75%) va 10’ CFU/mL (8,45%) van duy tri
ty1é hat bénh thap, ké dénla 10° CFU/mL (9,80%), trong khi
10° CFU/mL ¢6 ty 1¢ hat bénh dat cao nhét (13,74%). Bén
15 NSLB, su khéc biét gitia cic mat s6 BM-15 van con, véi
Starner 20WP duy tri thdp nhat (11,10%), con BM-15 dao
dong 13,59 - 18,45%; doi chiing van cao nhét (28,35%).
Két qua cho thdy khi xti ly bang ngdm hat, BM-15 c6 thé
phat huy hiéu luc kha sém, nhét la & mat s6 trung binh
dén cao, nhung d€ duy tri hiéu qua vé sau thi can c6 kha
nang bam try va ton tai tot trén bé mat hat va trong viing
ré. Nghién ctiu ctia Khoa va cong su (2016) cho thdy bién
phép phun huyén phu vi khuén S. nematodiphila CT-78
lén 14 Ita gitp vi khuén dinh cu va thé hién kha nang doéi
khang truc tiép v6i mam bénh.

Nhin chung, ca ba phuong phap xti ly bang vi khuén
déi khang BM-15 déu c6 kha nang lam giam ty 1é hat
bénh trén bong so véi doi chiing khong xt 1y, véi su
khéc biét c6 y nghia théng ké qua cac thoi diém khéo sat.
Trong do, phuong phap ngdm hat 2 gi6 trudc khi gieo
cho hiéu qua 6n dinh va cao nhét, dic biét & cac mat s6
trung binh dén cao (10° va 10" CFU/mL), nh¢ tao diéu
kién cho vi khudn dinh cu sém va bao vé ciy ngay tu giai
doan nay mam. Phuong phap phun bong diing & vi tri
thit hai vé hiéu qua, thé hién vai tro quan trong trong viéc
tac dong truc tiép 1én co quan dé nhiém bénh & giai doan
tr, gop phén han ché sy hinh thanh hat bénh trong diéu
kién ap luc bénh cao. Trong khi d6, phuong phap tudi dat
24 gi6 trudc khi gieo cho hiéu qua thap hon va kém 6n
dinh hon theo thdi gian, c6 thé do vi khuén chua thiét 1ap
dugc quan thé uu thé trong vung ré va chju danh hudng
clia cac yéu t6 moi truong dat. Nhu vay, két hop hop ly
cac phuong phap, dac biét uu tién xt ly hat va phun & giai

doan man cam, c6 thé 1a hudng tiép cin hiéu qua nham
néng cao kha nang kiém soat bénh trén lua.
3.5. Kha nang sinh siderophore

Vi khudn BM-15 dugc ghi nhan c6 kha ning sinh
siderophore vi chiing nay c6 thé lam chuyén d6i mau
mai trudng CAS-blue (Hinh 2A). Két qua cho thdy ham
lugng siderophore bién dong r6 rét theo thoi gian va mat
s0 ban du ctia chting vi khudn (Hinh 2C).

Ham luwgng siderophore (psu)

Thoi gian (gio)

Hinh 2. Kha néng sinh siderophore ctia chting vi khuén BM-15

Ghi chiii: (A) Su thay doi mau trén moi truong CAS-blue xung
quanh khudn lac so véi doi chiing (DC). (B) Su thay déi mau ciia
thudc thii CAS khi bo sung dich néi tii huyén phu vi khudn BM-15
G cdc mdt s6 10°, 10° va 10V CFU/mL vao thudc thit CAS so vdi DC.
(C) Ham higng siderophore 6 cdc mt s6 tao ra & cdc thoi diém 12,
24, 36,48, 60 gic sau khi nudi cdy. Céc chii cdi giong nhau thi khdc
biét khong co y nghia thong ké 6 muic 5% theo kiém dinh Duncan.
Chit cdi in hoa: Sy thay d6i ciia 1 nghiém thiic tii 12 gio dén 60 gic.
Chit cdi thuiong: Su thay doi ciia 3 nghiém thiic trong cuing mot gic.

O giai doan d4u (12 - 24 gid), siderophore c6 xu huéng
giam & hau hét cac nghiém thiic, sau d6 ting trd lai & 36
gio, gidm manh gan nhu vé 0 tai 48 gi® va tiép tuc tang
manh & 60 gio, dac biét 6 mat s6 10" CFU/mL. Sy dao
dong nay cho thdy qua trinh sinh téng hgp siderophore
chiu sy diéu hoa chat ché bdi tinh trang sat kha dung
trong moi trudng. Dén 60 gid, khi nguon sat kha dung
tiép tuc suy gidm do nhu ciu trao ddi chét ting, qua trinh
sinh tdng hgp siderophore dugc cam ting trélai, ddc biét &
mét s6 cao do nhu ciu thu nhén st 16n hon. Siderophore
dugc xem la mot trong nhiing co ché quan trong gitip vi
khuén d6i khang han ché su phét trién ctia mam bénh
thong qua canh tranh sat, nguyén 6 thiét yéu cho nhiéu
qua trinh sinh truéng ctia vi sinh vat gdy bénh (Timofeeva
et al., 2022). Do d6, chung BM-15 khong chi c6 kha nang
déi khang véi vi khuan B. glumae bang cach tiét cac hgp
chét khang khuén (Muc 3.2) ma con ¢6 kha ning canh
tranh dinh duéng v6i mam bénh, tii d6 lam giam kha
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nang sinh trudng va gy bénh ctia vi khuén B. glumae.
3.6. Kha nang sinh IAA

Két qua khéo sat cho thdy ham lugng IAA sinh ra c6
su bién dong ro rét tiry thudc vao mat s6 vi khudn ban
déu va thdi gian nudi cAy (Hinh 3). O mat s6 10° CFU/mL,
vi khuén duy tri kha néng sinh IAA 6n dinh tii ngay 2
dén ngay 8. Tuong ty, mat s6 10° CFU/mL thé hién su
on dinh va duy tri nong d6 IAA tii ngay 6 dén ngay 8.
Dai véi mét s6 107 CFU/mL, mac du ndng do TAA giam
vao ngay thu 4, nhung da c6 su phuc héi dang ké va ting
dan lén mtic 25 mg/mL vao ngay cudi ctia thi nghiém. Su
sut giam ham lugng IAA & giai doan mudn hodc & mat
s0 cao cd thé lién quan dén su can kiét ngudn tién chat
(L-tryptophan) trong méi truong hoac su tich liy cac
san phdm phu tic ché qua trinh chuyén hoa (Lebrazi et
al., 2020). Két qua mat s6 10° CFU/mL duy tri dugc ham
lugng IAA cao va 6n dinh cho thiy day 1a ngudng mat s6
t6i uu, ddm béo su cin bang gitia sinh khoi t& bao va kha
nang duy tri hoat dong trao ddi chét bén viing. Diéu nay
cho thdy viéc kiém soat mét s6 vi khuén ban dau la yéu t6
quyét dinh dé€ t6i uu héa san sinh cac chat kich thich sinh
truong. Thong qua khdo sat nay, c6 thé két luan rang vi
khuén BM-15 kich thich trudng ctia hat Ida (Muc 3.3) do
su san sinh IAA trong qua trinh phat trién.
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Hinh 3. Ham lugng IAA do vi khu&n BM-15 & cac mét s6 10%, 10°
va 107 CFU/mL tao ra & cac thoi diém 2, 4, 6, 8 ngay sau nudi cy
Ghi chii: Céc chit cdi giong nhau thi khdc biét khong co y
nghia thong ké 6 miic 5% theo kiém dinh Duncan. Chit cdi in
hoa: Sy thay doi ctia 1 nghiém thiic tii ngay 2 dén ngay 8. Chit
cdi thuiong: Sy thay doi ciia 3 nghiém thiic trong ciing mot gio.
3.7. Pinh danh chiing vi khuin BM-15

Két qua so sanh trinh ty viing gen bao ton 16S RNA
déc trung cho loai ctia chiing vi khudn BM-15 véi cac
chiing trong co s¢ dii liéu GenBank (NCBI, My) bang
cong cu BLASTN cho thdy viing gen nay ctia chiing
BM-15 ¢6 d¢ tuong dong rat cao véi ba loai gobm Bacillus
subtilis (98,12%), Bacillus tequilensis (98,12%) va Bacillus
rugosus (98,04%) (Bang 6). Hinh 4A trinh bay cac phan
nhém dua vao mtc d¢ tuong dong vé trinh tu gen 16S
rRNA ctia cac vi khuan nay.
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Bang 6. So sanh trinh i 16S rRNA ctia chtiing BM-15 v6i
céc loai vi khuén trén co s di liéu NCBI

Loai S6 hiéu |P¢ dai soP9 tuong

trinh ty* |sdnh (%) |dong (%)
Bacillus subtilis AB300793.1] 100 98,12
Bacillus tequilensis MT634469.1) 100 98,12
Bacillus rugosus PV130091.1| 100 98,04
Bacillus subtilis (sp. stercoris) |PQ813797.1| 100 98,04
Bacillus subtilis (sp. inaquosorum) KT989848.1| 100 98,04
Bacillus subtilis (sp. spizizenii) | PX678562.1| 100 98,04

Ghi chii: " ti co s6 dit liéu GenBank ctia NCBI (https://www.
ncbi.nlm.nih.gov/).

A

Bacilus subtiis sp. stercoris (PGE13797.1)
"'.| Bacillus subtiis sp. inaquosonm (KTO989848.1)
I‘%[ Bacillus rugosus (PYV483387.1)
of Bacillus tequilensis (MTE34469.1)
.‘J Bacillus subtilis (AB300793.1)
| Bacillus sublilis sp. spizizenii (PXETB562.1)
BM-15

Staphylococeus aureus (AMYL01000007)

bBC BM-15
Hinh 4. Céy phat sinh chting loai va ddc tinh sinh hoa
ctia chiing BM-15

Ghi chui: (A): Céy phit sinh chiing logi duigc xdy dung duia trén
do tuiong dong trinh ty gen 16S rRNA bdng phuiong phdp UPMA,
Véi gid tri bootstrap la 1.000; vi khudn Staphylococcus aureus duigc
sti dung lam outgroup. (B): viing trong sudt quanh khudn lac trén
mai truiong thach dinh duidng c6 bo sung tinh bot sau khi xii Iy Lugol.
(C): vong mau vang trén bé mdt moi truicng Tryptone long sau khi
thém thudc thii Kovdc doi chiing (D/c) la mbi triiong Tryptone long
mdu khdo sdt BM-15 dvigc nudi cdy trong moi truiong Tryptone Iong.

Vi khudn BM-15 dugc phan lap tti rudng lta dat ngot
phti sa tai Xa Binh My, Tinh An Giang nén khong thé la
Bacillus rugosus do vi khuén nay thuong song trong moi
truong bién hodc nhiing noi nhiém mén (Bhattacharya
et al., 2020; Shokrak et al., 2024). Hai loai con lai c6 do
tuong dong cao vé trinh tu gen 16S rRNA gom Bacillus
subtilis va Bacillus tequilensis khac nhau vé kha nang
phan gii tinh bot va trytophan. Bacillus subtilis c6 kha
nang phan giai tinh bot (duong tinh) trong khi Bacillus
tequilensis khong c6 kha nang nay (am tinh) khi thyc
hién phuong phap nhuém lugol (Gatson et al, 2006).
Két qua khao sat kha ning phan giai tinh bt ctia chiing
vi khudn BM-15 cho théy vi khuén nay ¢ kha nang phan
htty tinh bot (duong tinh) khi tao ra viing sang trong suét
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(viing vo mau) xung quanh khuén lac do tinh bot & viing
nay da bi vi khuén phén hity nén khong thé phan ting
v6i i6t tao thanh phtic chdt mau xanh den (Hinh 4B).
Két qua nay cho théy vi khuin BM-15 1a Bacillus subtilis.
Ngoai ra, Bacillus subtilis khong c6 kha nidng phan giai
tryptohan (4m tinh) trong khi Bacillus tequilensis c6 kha
nang nay (duong tinh) khi thuc hién thi nghiém indole
(Gatson et al., 2006). Vong mau do (hoac hong canh sen)
sé xudt hién trén bé mat mai trudng khi vi khudn c6 kha
nang phan giai tryptophan. Vi khuan BM-15 khong tao
dugc vong mau nay nén khong c6 kha ning phan giai
tryptohan (am tinh) (Hinh 4C). Két qua nay xac nhan
1an nita vi khudn BM-15 1a Bacillus subtilis.

Bacillus subtilis hién dién trong nhiéu moi truong,
trong d6 co rudnglua (Lei et al., 2023). Vikhudn nay dugc
ting dung trong nhiéu linh viic khac nhau tit y hoc, thuc
phidm dén nong nghiép (Mahmoodi et al., 2024; Gao et
al., 2025), trong do6 cd linh viic phong tri bénh hai va kich
thich sinh trudng cay trong (Uyén va cs., 2018; Johnson
et al., 2025) Két qua nghién ctiu nay cho thay tiém ning
ting dung ctia vi khudn Bacillus subtilis BM-15 vao thuc
té san xudt dé€ phong tri bénh thoi hat lta, tiing budc thay
thé thudc hoa hoc, bao vé moi trudng va stic khoe cong
dong, gidm thiéu ton du hda chit trong lua gao thuong
phim. Déi v6i bénh théi hat la, B. subtilis dugc ghi nhan
¢6 hiéu qua trong tic ché vi khudn B. glumae va kiém soat
bénh thdi hat lta (Shrestha et al., 2016; Pérez Cordero
et al., 2022). Mac du kha niang phong tri bénh thoi hat
lta ctia B. subtilis da dugc ghi nhan. Tuy nhién, hiéu qua
sinh hoc ctia cac chung vi khuén phu thudc dang ké vao
ngudn phéan lap va kha nang thich nghi véi diéu kién sinh
thai dia phuong. Cac vi sinh vét ban dia thuong c6 uu
thé thich nghi véi diéu kién moi trudng sé tai, tii d6 tang
kha ndng ton tai, canh tranh va phat huy hiéu qua sinh
hoc ngoai dong rudng. Tuy nhién, hiéu qua phong trii
ctia chung Bacillus subtilis BM-15 dugc ghi nhan trong
diéu kién phong thi nghiém va nha ludi, nén can tiép tuc
dugc danh gia trong diéu kién ngoai dong rudng nham
xac dinh kha nang ton tai, thich nghi va hiéu qua phong
tri bénh trong diéu kién canh tac thuc té.

IV. KET LUAN VA KIEN NGHI
4.1. Két luan

ba xac dinh dugc 8 chung vi khuin doéi khang véi
mam bénh Burkholderia glumae gay bénh thoi hat lua,
trong d6 chiing BM-15 c6 kha nang doi khang manh
nhdt va kich thich kha nang ndy mim va phat trién ctia
hat giéng. Chting vi khuén nay c6 kha nang gitip giam
bénh thdi hat trong diéu kién nha ludi, ca ba mat do
10°% 10° va 10" CFU/mL giup giam bénh cao hon so véi
nghiém thiic khong x ly. Trong d6, mat d6 10°va 10’ &
cac bién phap xti Iy cho hiéu qua giam bénh duy tri 6n

dinh dén 15 NSLB. Chung BM-15 c6 kha ning sinh ra
hop chét siderophore dé canh tranh sit v6i mam bénh
va dong thoi c6 kha nang sinh ra chat kich thich sinh
trudng indole-3-acetic acid (IAA). Vi khuan BM-15
dugc xac dinh la Bacillus subtilis ¢6 tiém nang ting dung
trong viéc phong tri bénh théi hat laa.

4.2. Pé nghi
Khao sat kha ndng lam giam bénh thoi hat lta cua

chting BM-15 6 diéu kién ngoai dong.
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Screening and identification of antagonistic soil bacteria isolated from rice fields
of An Giang province to control rice grain rot caused by Burkholderia glumae

Pham Thiet Trinh, Thai Tran Anh Thu, Nguyen Dac Khoa
Abstract

Grain rot caused by Burkholderia glumae seriously damages rice yield and quality. This study aimed at screening and identification
of antagonistic soil bacteria isolated from rice fields in Binh My Commune and Chau Doc Ward of An Giang Province capable
of reducing the disease. Eight antagonistic bacterial strains against B. glumae on Petri plates were selected. As the strongest
antagonistic bacterium which stimulated germination and development of rice seeds after being soaked in its suspension, strain
BM-15 was selected to test for disease-reducing eftects against grain rot. Three cell densities of the BM-15 suspensions (10°, 10°
and 10" CFU/mL) were tested under net house conditions using three different application methods, i.e., soil drenching 1 day
before sowing, seed soaking 2 hours before sowing and foliar spraying 24 hours before pathogen inoculation. Percent infected
grains were recorded at 5, 10 and 15 days after pathogen inoculation. All treatments with BM-15 applications showed significant
disease reductions compared to that of the untreated control. BM-15 competes ferric ions with the pathogen by production of
siderophores. In addition, this bacterial strain stimulates rice growth by production of indole-3-acetic acid (IAA). Strain BM-15
was identified as Bacillus subtilis using 16S rRNA gene sequencing combined with supportive biochemical characterizations.
Keywords: Antagonism, Bacillus subtilis, Burkholderia glumae, grain rot, Oryza sativa, rice

Ngay nhan bai: 05/5/2026 Nguoi phan bién: PGS.TS. Tran Thi Thu Ha, GS.TS. Nguyén Van Tuét
Ngay duyét dang: 11/6/2026 Ngay phan bién: 07/5/2026

MAT SO VA HIEU QUA GIAM BENH BAC LA LUA (Xanthomonas oryzae pv. oryzae)
CUA VI KHUAN Serratia nematodzphlla CT-78 SAU 13 - 18 THANG TON TRU

Thai TrAn Anh Thu', Nguyén Quang Tién', Nguyén Thi Phi Oanh’, Nguyén Déc Khoa"
TOM TAT
Vi khuén déi khang Serratia nematodiphila CT-78 dugc chiing minh c6 kha nang duy tri mat s6 va gitip gidm bénh bac
14 1ua do vi khuén Xanthomonas oryzae pv. oryzae sau khi dugc ton trii 12 thang trong céc chit mang cam, triu va bot talc.
Két qua nghién ctiu nay cho théy, hai chat mang trdu va bot talc ¢ kha nang duy tri mat s6 vi khudn CT-78 dén 18 thang
ton trit, 1an lugt dat trén 10° va 10° CFU/g ché phdm. Vi khuén CT-78 (10° CFU/mL) van duy tri dugc kha ning gitp giam
bénh bac l4 trong diéu kién nha luéi. Trau la chat mang thich hgp vi c6 kha nang duy tri mét s6 vi khudn t6t hon, dé kiém
tim va c6 gid thanh ré hon bot talc. Can tiép tuc t6i uu hda thanh phan dinh dudng va diéu kién ton trtt d€ nang cao hiéu
qua ctia vi khuén déi khang S. nematodiphila CT-78 khi ting dung vao thuic tién san xuat.
Tt khéa: Bac 14, bt talc, cam, Serratia nematodiphila, ton trd, trau
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