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Screening of fluorescent Pseudomonas and Bacillus genus for preventing vascular wilt
caused by Fusarium oxysporum on cucumber

Doan Thi Kieu Tien, La Thuy Dung, Neang Chanh Dy, Nguyen Thi Thu Nga
Abstract

This study was conducted to screen rhizobacterial isolates belonging to the genera Bacillus and fluorescent Pseudomonas
for the management of Fusarium wilt of cuacumber under greenhouse conditions. Fusarium oxysporum was identified
as the causative agent of wilt disease on cucumber plants based on morphological characteristics such as interwoven
white colonies, often with purple pigmentation on the underside, and the formation of microspores and macrospores. In
addition, the fungal sample labelled FocN1 showed 96.11% compatibility antagonist Fusarium oxysporum through ITS
region sequencing. The Fusarium oxysporum FocN1 strain, isolated in Tra On ward, Vinh Long province, was selected
as a virulent strain on cucumber plants under greenhouse conditions. Out of 118 rhizobacterial isolates isolated around
the cucurbit rhizosphere, 90 belonged to Bacillus (76.27%) and 15 were identified as fluorescent Pseudomonas (12.71%).
Screening of rhizobacterial isolates for antagonistic activity against E oxysporum under in vitro conditions identified
three Bacillus isolates, designated B11, B13, and B18, which inhibited mycelial growth of the pathogen with antagonistic
efficiencies of 65.5%, 75.9%, and 45.8%, respectively. Under greenhouse conditions, all three isolates significantly reduced
disease incidence during the early stages following pathogen inoculation compared with the untreated control. Among
them, Bacillus isolate B13 applied at a density of 10° CFU/ g soil provided the highest level of disease reduction, about 65%.
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XAC PINH DAC TINH DOI KHANG NAM Fusarium oxysporum
CUA MOT SO CHUNG VI KHUAN VUNG RE CAY RAU CAT (Brassica sp.)

Trinh Thi Huyén Trang", Nguyén Ng6é Khanh Trinh?

TOM TAT
Nghién ctiu dugc thuc hién nhim tuyén chon va danh gid kha nang doi khang ndm Fusarium oxysporum ctia cac
chting vi khudn viing ré ciy rau cai. Tt 63 chting vi khudn phan lap tii viing ré ciy rau cai da xac dinh dugc hai chiing ky
hiéu RB.HP41 va RB.HP61 thé hién hoat tinh d6i khang manh nhét véi ty 1é tic ché sinh trudng tan ndm dat 45,83%. Ca
hai chting vi khuén nghién ctiu déu c6 kha nang sinh téng hgp cac enzyme chitinase, protease va 3-glucanase véi hoat tinh
enzyme dat lan lugt 4,260 U/mL va 5,947 U/mL déi véi chitinase, 0,105 U/mL va 0,171 U/mL d6i véi protease va 5,798 U/mL
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va 5,408 U/mL d6i v6i -glucanase. Ké qua danh gia kha ning d6i khang ndm bénh trong moéi trudng nu6i cdy bo sung chat
cam ting la sinh khéi ndm E oxysporum, chitin 1%, casein 1% va -glucan 0,1%, xac dinh ty 1é tic ché sinh trudng tin ndm
dat tl1 19,52% dén 28,57% d6i voi chiing RB.HP41 va 1,91% dén 28,09% doi v6i chung RB.HP61, trong dé chting RB.HP41
thé hién hoat tinh d6i khang 6n dinh hon so véi chung RB.HP61. Chiing RB.HP41 dugc dinh danh la Calidifontibacillus
erzurumensis RB.HP41 bang ky thuét gidi trinh tu gen 16S rRNA. Chung Calidifontibacillus erzurumensis RB.HP41 c6 tiém
ning ting dung dé phat trién ché phdm sinh hoc phong trit bénh do Fusarium trén cy rau cai.

Tt khéa: Vi khudn d6i khang ndm Fusarium oxysporum, hoat tinh d6i khang, enzyme chitinase, protease, -glucanase,

chét cdm ting sinh hoc, dinh danh

1. DAT VAN PE

Rau cdi (Brassica spp.) 1a nhom céy rau dn la ngan
ngay dugc trong pho bién & nhiéu vung san xuét rau tai
Viét Nam. Cac loai rau thudc ho Cai (Brassicaceae) cd
gia tri dinh dudng cao, cung cép nhiéu vitamin, khoang
chét, chit xo va cac hgp chat chong oxy hoa c6 lgi cho
stic khoe con ngudi (Sanlier & Guler, 2018). Tuy nhién,
trong qud trinh canh tac, ciy rau cai thudng bi anh hudng
bai nhiéu loai bénh do vi sinh vat gy ra, dac biét 1a cac
nam gy bénh trong dat nhu Sclerotium, Rhizoctonia,
Pythium va Fusarium, ]am giam sinh trudng va niang
sudt cay trong (Mai Chau Nhat Anh & Lé Thanh Toan,
2021). Fusarium oxysporum la ndm dat gdy bénh mach
dan trén nhiéu loai ciy trong va la tic nhan gdy bénh
héo Fusarium trén cac ciy thudc ho cai nhu bap cai,
cai thia va cdi ci. Ndm xam nhdp qua ré va phat trién
trong mach dan, gy vang 1a va héo cay, lam gidm néing
sudt va chat lugng nong san (Ansari et al., 2025; Tong et
al., 2022). Hién nay, cac bién phap phong trti bénh do
ndm chu yéu dya vao thudc bao vé thuc vat héa hoc,
luan canh cdy trong hodc st dung giong khang bénh.
Tuy nhién, viéc lam dung thudc héa hoc c6 thé giy 6
nhiém moi trudng, anh hudng dén stic khoe con nguoi
va lam suy giam da dang vi sinh vét dat, dong thoi lam
tang nguy co khang thudc ctia tac nhan géy bénh (Khan
et al., 2022). Do do, viéc nghién ctiu cac bién phap kiém
soat sinh hoc than thién véi moéi trudng dang dugc quan
tdm trong san xuat nong nghiép bén viing.

Vung ré thuc vat (rhizosphere) la khu vuc dit bao
quanh ré céy, noi tap trung nhiéu vi sinh vat c6 vai tro
quan trong doi véi sinh trudng va stic khoe cay trong.
Vi khuén viing ré kich thich sinh trudng thuc vét (Plant
Growth-Promoting Rhizobacteria - PGPR) c¢6 kha
nang thuc ddy sinh trudng va ting cuong kha nang
khang bénh ctia cay thong qua nhiéu co ché nhu san
xuéat phytohormone, hoa tan dinh dudng kho tan va
kich thich co ché khang ctia ciy trong (Hoang Kim Chi
va cs., 2020; Yang et al., 2026). Ngoai ra, nhiéu ching vi
khudn ving ré con c6 kha nang tic ché ndm gay bénh
thong qua canh tranh dinh dudng, tong hgp hoat chét
diét ndm va kich hoat co ché khang h¢ thong cta cay

trong (Danish et al., 2024). Mot s6 vi khudn thudc chi
Bagcillus con san xudt cac hgp chit lipopeptide c6 kha
nang tic ché phat trién ctia ndm Fusarium va lam giam
ty 1é cay trong bi nhiém bénh (Al-Mutar et al., 2023;
Hardiyanti et al., 2022). Kha nang d6i khang nim bénh
ctia cac chting vi khudn viing ré phu thu¢c vao dac diém
sinh hoc ctia tting chting va diéu kién sinh thai ctia tiing
vung dat. Vi véy, viéc phan lap va danh gia hoat tinh
khang ndm ctia cac vi khudn ban dia la co s& quan trong
dé phat trién ché phdm sinh hoc phuc vu sin xuit nong
nghiép. Trong nghién ctiu nay, cac ching vi khudn viing
ré ké thuia tu dé tai “Tuyén chon vi khudn ving ré c6
hoat tinh ho trg sinh truéng thuc vat trong dat trong
rau cai tai xa Hoa Phu, thanh ph6 Buén Ma Thut”
dugc danh gia kha ning d6i khang ndm E oxysporum
nham xdc dinh cic ching tiém néng cho phat trién ché
phdm sinh hoc phong trti bénh héo Fusarium trén cay
rau cai.
II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciu

Vit liéu st dung trong nghién ctiu gobm 63 chiing vi
khuén phéan 13p tai viing ré cay rau céi trong tai xa Hoa Phu,
tinh Pak Lak va chung ndm bénh Fusarium oxysporum
ETNUO02 (LC707983) do Vién Cong nghé Sinh hoc va
Mbi trudng, Trudng Dai hoc Tay Nguyén cung cap.
2.2. Phuong phap nghién ciiu
2.2.1. Sang loc chiing vi khudn d6i khdng F. oxysporum
trong diéu kién in vitro

Kha nang déi khang ndm E oxysporum cla cac
chting vi khudn nghién ctiu dugc danh gia theo phuong
phép cua Toh va cong su (2016). Cac ching vi khuén
nghién ctiu va ndm E oxysporum dugc dong nuoi cdy
trén moi truong PGA (cé thanh phan gom 200 g/L
dich chiét khoai tay, 20 g/L glucose, 18 g agar), trong d6
chiing ndm E oxysporum dugc cdy vao gitia dia Petri va
chtng vi khudn khao sat dugc cdy cach vi tri cy ndm
khoang 3 cm va nudi ¢ nhiét do 28°C trong thoi gian 7
ngay. M6i nghiém thtic dugc 1ap lai ba lan trén ciing mot
dia. O nghiém thiic d6i chiing, nim E oxysporum dugc
cdy tai trung tdm dia Petri va khong cdy vi khudn. Do
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ban kinh tan ndm va xac dinh hiéu qua d6i khang thong
qua ty 1é % tic ché ban kinh tan ndm - PIRG (percentage
of inhibition of radial growth) theo codng thtic ctia
Siddiquee va cdng su (2020):

PIRG (%) = [ (R1 - R2)/R1] x 100
Trong dé: R1: ban kinh tan ndm & dia doi chiing; R2: ban
kinh tdn ndm & cong thiic thi nghiém.
2.2.2. Kha ndng tong hop protease, chitinase va
B-glucanase ciia cdc ching vi khudn tuyén chon

Kha nang tong hop enzyme chitinase, protease va
B-glucanase ctia cac chung vi khuén nghién ctiu dugc
danh gia thong qua hoat tinh enzyme va dugc biéu thi
bing don vi hoat tinh (U/mL). Nudi ciy cac chiing vi
khuén trong mai trudng thich hgp 6 bd sung 1% chitin,
1% casein hodc 0,1% {3-glucan (khong chiia agar) & nhiét
d6 30°C trén may lac véi toc do 150 vong/phut trong thoi
gian 4 ngay. Sau khi nuo6i cdy, ly tam dich nuéi véi toc do
13.000 vong/phut trong 5 phuit & 4°C d€loai bo sinh khoéi
vi khudn. Thu héi dich néi va xac dinh hoat tinh enzyme
chitinase theo phuong phap ctia Miller (1959), protease
theo phuong phap Anson céi bién va p-glucanase theo
Arora va cong su (2007).

2.2.3. Dénh gid kha ndng tic ché ndm FE. oxysporum
ctia dich nudi cdy vi khudn cé bo sung cdc chdt cam ving

Cac chtng vi khuin nghién ctiu dugc nudi ciy
trong moi trudng LB long (thanh phan: 10 g/L trypton,
5 g/L cao ndm men, 10 g/L NaCl) c6 b6 sung cac chét
cam ung gom cac sinh khoéi ndm E oxysporum, chitin
1%, casein 1% va -glucan 0,1% & 30°C trén may lac véi
toc do 150 vong/phut trong 4 ngay. Thi nghiém gom
4 nghiém thdc: LB + sinh khoi ndm, LB + chitin 1%,
LB + casein 1%, LB + B-glucan 0,1% va nghiém thtic
déi chiing trén méi trudng LB. M6i nghiém thiic gobm
3 lan ldp lai. Ly tam dich nuo6i véi tdc do 8.000 vong/phut
trong 15 phut & 4°C d¢€ loai bo sinh khéi vi khuén va
thu hoi dich néi. Sinh khéi ndm E oxysporum dugc
chudn bji theo Arora va cong su (2007), trong d6 ndm
E oxysporum dugc nudi cdy trong 30 mL moi truong
PG long & nhiét d6 phong trén may lac véi toc do 150
vong/phut trong thdi gian it nhét 1a 36 gic dé€ dat mat
do khoang 107 bao tti/mL. 30 mL dich nay dugc chia
déu ra 3 6ng Falcon va ly tam & t6c d¢ 4.000 vong/phut
trong 5 phut dé thu héi sinh khéi ndm va hép khti trung
trude khi bé sung vao moi truong LB.

Két tha enzyme: enzyme tho va ethanol tuyét doi
dugc lam lanh so bo xu6ng 0 - 4°C. Tién hanh b6 sung
tli tui ethanol vao enzyme tho theo ty 1é 2:1 (v/v), két hop
khudy déulién tuc. Hon hop dugc duy tri & nhiét 46 lanh
trong 60 phut d€ qua trinh két tta dién ra hoan toan.
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Phéan tach va thu hoi: Hon hgp sau khi két tta dugc
ly tam lanh (4°C) véi t6c do 6.000 vong/phut trong 15
phut. Qua trinh nay gitp phan tach hén hgp thanh hai
phan riéng biét: (1) phan cdn (Enzyme thd) dugc hoa
tan trong 10 mL dém acetate (50 mM, pH 7.0), sau d6
loc qua mang 0,22 um dé€ tiét triing, thu dugc enzyme
tinh khiét vé mat vi sinh; (2) phan dich néi (dich chiét
con) dugc c6 dac bang cach bay hoi dung méi trén bép
cach thily 6 70°C d€ thu nhén cac hgp chit thu cép tan
trong con.

Theo déi, danh gid hiéu qua doi khang ctia enzyme
tho va dich chiét con thong qua ty 1€ % tic ché ban kinh
tan ndm (PIRG) theo cong thtic trinh bay tai muc 2.2.1.
2.2.4. Dinh danh ching vi khudn sang loc

Cac chung vi khuén tuyén chon dugc dinh danh tai
Cong ty TNHH DNA Sequencing bang phuong phap
khuéch dai viing gen 168, gidi trinh ty bdng phuong
phap Sanger va BLAST d6i chiéu trén NCBI.

2.2.5. Phuong phdp xii ly s6 liéu

Cac 6 liéu dugc xti ly thong ké bang chuong trinh
SPSS (Statistical Package for the Social Sciences) phién
ban 22.0 dung cho Windows. Su khac biét c6 y nghia
& muic 0,05 ctia gid tri dugc biéu hién bang cac mau tu
khac nhau theo tric nghiém Duncan.

2.3. Thoi gian va dja diém nghién ctiu

Nghién ctiu dugc thuc hién tii thang 01 dén thang 06
nam 2025 tai Phong Thi nghiém Cong nghé Vi sinh, Bo
mon Sinh hoc, Khoa Khoa hoc Ty nhién va Cong nghé,
Trudng Dai hoc Tay Nguyén.

II. KET QUA VA THAO LUAN
3.1. Sang loc chung vi khuan ving ré doi khang nam
Fusarium oxysporum trong diéu kién in vitro

Két qua danh gia kha nang tic ché sy phat trién cua
ndm E oxysporum clia cac chung vi khudn nghién ctu
dugc tong hop tai bang 1 va hinh 1 cho thdy 17 chiing
c6 gia tri PIRG dao dong tu 12,50 dén 45,83%, trong
d6, hai chiing ky hiéu RB.HP41 va RBHP61 thé hién
hoat tinh déi khang manh nhat, dat 45,83%; tiép theo
la RB.HP33, RB.HP11 va RB.HP37. Phan tich thong keé
cho thdy su khac biét gitia cac chling c6 y nghia & mtic
p < 0,01. Sy khéc biét vé hoat tinh d6i khang ndm ctia
cac chung vi khuén lién quan dén khé néng sinh tong
hop cac hoat chat thi cdp cd kha ning tiéu diét, tic ché
ndm bénh nhu chat khang sinh, enzyme phan giai thanh
té bao nim hodc cac hgp chét thit cip khac (Khan et al.,
2022; Danish et al., 2024).
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Bang 1. Hoat tinh d6i khang ndm E oxysporum ctia cac chiing vi khudn nghién ctiu sau 7 ngay nu6i ciy trén méi trudng PGA

STT Chung vi khuédn PIRG (%) STT Chung vi khudn PIRG (%)

1 RB.HP1 31,67 + 1,44¢ 11 RB.HP28 25,00 + 0,004
2 RB.HP4 25,00 + 0,004 12 RB.HP29 20,00 + 4,33¢
3 RB.HP5 40,00 + 2,50° 13 RB.HP33 43,00 + 2,50*
4 RB.HP6 23,33 +2,89% 14 RB.HP37 42,50 + 0,00®
5 RB.HP11 42,50 £+ 2,50% 15 RB.HP41 45,83 + 1,44°
6 RB.HP14 39,17 + 1,44° 16 RB.HP50 20,83 + 3,82¢%
7 RB.HP16 33,33 + 3,82¢ 17 RB.HP61 45,83 + 1,44°
8 RB.HP23 24,17 + 1,44% 18 bC 0

9 RB.HP25 39,17 +2,89° CV (%) 12,44

10 RB.HP27 12,50 + 0,00f P il

Ghi chii: PIRG: Ty I¢ ic ché tdng triiéng ban kinh ndm bénh (%). Céc chit a, b, ¢ trong ciing mot ot la khdc biét c6 y nghia

thong ké theo trdc nghiém Duncan vdi p < 0,01.

Két qua nay tuong dong véi cac nghién ctu trudce
déy khi ghi nhan nhiéu vi khuén ving ré c6 kha nang
tic ché E oxysporum trong diéu kién in vitro. Pham Tén
Viét va cong su (2022) ghi nhan chiing Bacillus subtilis
NN12 c6 kha ning tic ché ndm véi PIRG khoang 40%,
trong khi Tran Van Hai va cong su (2023) ghi nhan
Pseudomonas fluorescens dat PIRG trén 45%. Trinh
Thi Huyén Trang va cong su (2020) cho biét mot s6
chting vi khudn vung ré cay ho tiéu ¢ hoat tinh khang
Fusarium tli 41,25 dén 66,25%. Hai chung vi khuén ky
hiéu RB.HP41, RB.HP61 dugc lua chon d€ sti dung cho
cac nghién ctiu tiép theo.

Hinh 1. Hinh anh d6i khang nam E oxysporum
ctia cac chting vi khudn nghién ctiu
Ghi chi: a) Ching RB.HP61; b) Chiing RB.HP41; c)
Chuing RB.HP33; d) Chiing RB.HP37.

3.2. Kha ning tong hgp enzyme chitinase, protease va
B-glucanase ctia cac chiing vi khuin tuyén chon

Két qua danh gia kha niang téng hgp enzyme phéan
gidi vach té€ bao nim bénh dugc tng hgp trong bang 2
cho thdy ca hai chung RB.HP41 va RB.HP61 déu cd
kha néing tong hop cic enzyme chitinase, protease va
B-glucanase, dat lan lugt 4,260 U/mL, 0,105 U/mL,

5,798 U/mL doi v6i chung RB.HP41 va 5,947 U/mL,
0,171 U/mL, 5,408 U/mL d6i v6i chting RB.HP61.

Bang 2. Hoat tinh enzyme ctia céc chiing vi khuén da sang loc

Chingvi Hoat tmh Hoattinh  Hoattinhenzyme
Khudn |c0Zyme chitinase enzyme protease
(U/mL) (U/mL) (U/mL)
RB.HP41 | 4,260 +0,060 | 0,105+0,025 | 5,798 + 0,091
RB.HP61 | 5947 +£0,067 | 0,171 +0,030 | 5,408 + 0,082

Hoat tinh p-glucanase ciia RB.HP41 trong nghién
ctiu nay tuong duong v6i chiing Bacillus velezensis (5,66
Ul/mL) dugc Ajuna va cong su (2023) cong bo, va thap
hon céc chung Streptomyces dugc Budiman va cong su
(2023) ghi nhan, nhunglai cao hon chiing Pseudomonas
aeruginosa YY322 (3,84 Ul/mL) dugc Hu va cong su
(2021) bao cdo. Dai véi protease, hoat tinh ctia chung
RB.HP61 cao hon mét s6 ching Bacillus dugc ghi nhan
trong cac nghién ctiu trudc nhu B. velezensis, B. subtilis
(Guleria et al., 2022; Ajuna et al., 2023), mdc di van thap
hon céc chiing vi khuén ving ré cdy lta trong nghién
ctiu ctia Rais va cong su (2017). Hoat tinh chitinase ctia
cac chung trong nghién ctiu nay cao hon mét s6 chiing
vi khuén ving ré khéc theo bdo cdo ctia Vyas va cong
su (2023).

Su hién dién dong thoi clia cac enzyme phén giai
vach t€ bao ndim & RB.HP41 va RB.HP61 cho thdy hai
chting vi khudn sang loc 6 tiém nang déi khang cao véi
ndm Fusarium, gdy bénh hai ciy trong.

3.3. Kha nang tic ché ndm F. oxysporum ctia dich nuéi
cdy vi khuén c6 b sung cac chit cam ng

Két qua nghién ctiu danh gia kha ning tic ché nim
E oxysporum ctia dich nudi ciy vi khudn c6 b6 sung cac
chat cam tng la sinh khoi ndm E oxysporum, chitin,
casein va -glucan dugc téng hgp trong bang 3 va 4.

Két qua bang 3 va 4 cho thay su khac biét cd y nghia
thong ké vé kha ning tic ché nim E oxysporum ctia hai
chting RB.HP41 va RB.HP61 duéi tac dong ctia cac moi
trudng cam ung khac nhau.
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Bang 3. Kha néing tic ché ndm E oxysporum ctia dich nudi cdy chting RB.HP41 c6 b6 sung cac chit cam ting

Moi truéing nuo cdy v chit | Hoattinh enzyme 5-glucanase | PIRG (0 ciia | PIRG (%) dich
cam Wng (U/mL) (U/mL) (U/mL) enzyme tho chiét con

LB - - - - 8,57 £ 0,00°
LB + sinh kho6i ndm Fusarium 0,031 2,589 0,476 27,61 +1,65* 27,62 +1,65*
LB + casein 0,105 - - 19,52 + 2,18°¢ 20,48 +2,18°
LB + chitin - 4,260 - 28,57 + 0,00° 28,57 + 0,00
LB + B-glucan - - 5,798 23,81 + 1,64° 27,62 + 1,65°
CV (%) - - 7,94 7,33

p - 44 ok

Ghi chii: PIRG: Ty I¢ tic ché ting trudng ban kinh ndm bénh ciia ndm (%). Céc chit a, b, ¢ trong cting mot cot la khdc biét
c6 y nghia thong ké theo trdc nghiém Duncan vdi p < 0,01; ddu -: khong c6 hoat tinh.

Da6i voi enzyme tho: Hoat tinh do6i khang (PIRG)
ctia chung RB.HP41 thé hién su phu thugc chat ché vao
thanh phan moi truong (p < 0,01). Cac nghiém thtic b6
sung thanh phén vach t€ bao ndm nhu LB + chitin va LB
+ sinh khéi ndm cho hiéu qua tic ché cao nhat (27,61 -
28,57%), gap tui 1,41 dén 1,46 1an so v6i mai trudng LB +
casein. Ké& qua nay khang dinh chitin va sinh khéi ndm
dong vai tro 1a cac chat cam ting dac hiéu, kich thich vi
khuén tang cudng tong hgp cic enzyme ngoai bao nhu
chitinase va p-glucanase d€ phén gidi vach t€ bao ndm
muc tiéu. Diéu nay tuong dong véi cac nghién ctiu ctia

Arora va cong su (2007), khi chiing minh rang sy hién
dién ctia co chat tii ndm bénh lam gia ting dang ké ham
lugng enzyme thity phén, tii d6 néng cao hiéu suat doi
khang sinh hoc. Trong khi dé, chung RB.HP61 (Bang 4),
nghiém thtic LB + casein cho gia tri cao nhat (19,52%),
con nghiém thtic LB + chitin du ¢6 hoat tinh chitinase
nhung PIRG rat thap (1,91%), cho thdy enzyme don 1é
khong du d€ tao hiéu qua déi khang manh. So véi cac
nghiém thtic conlai (LB + sinh khéindm, LB + -glucan),
hiéu qua tic ché khong chénh léch nhiéu, chiing to kha
nang khang ndm ctia enzyme tho6 con han ché.

Bang 4. Kha ning tic ché ndm bénh ctia cac dich nudi cily chung RB.HP61 ¢6 bd sung cac chat cam ting

Hoat tinh enzyme o/ 2 o A
Nghiém thtic Protease Chitinase P-glucanase P:;IG( /Z)t;%a Pllél?iegt/(;)é(lll;ch
(U/mL) (U/mlL) (U/mL) zym

LB - - - - 7,62 £ 1,65¢
LB + sinh khéi ndm Fusarium 0,022 2917 0,506 16,73 £2,26* 27,14 + 2.47°
LB + casein 0,171 - - 19,52 £2,18* 20,00 + 2,86
LB + chitin - 5,947 - 1,91 +1,65° 28,09 + 2,18°
LB + B-glucan - - 5,408 18,09 + 1,65* 21,91 +1,65°
CV (%) - - - 15,77 12,34

p _ _ _ bk ok

Ghi chii: PIRG: Ty I¢ tic ché ting trudng ban kinh ndm bénh ciia ndm (%). Céc chit a, b, ¢ trong cting mot cot la khdc biét
¢6 y nghia thong ké theo tric nghiém Duncan vdi p < 0,01. Ddu -: Khéng c6 hoat tinh.

Dai véi dich chiét con: Khi nuoi cdy ching RB.HP41
trong moi trudng bd sung cac chat cam ting (chitin, sinh
khoi ndm, beta-glucan), gia tri PIRG tang manh tui 3,22
dén 3,33 lan so v6i moi truong nén LB (chi dat 8,57%).
Su gia tang nay gép phan danh gid vai tro ctia enzyme,
dong thoi chiing t6 mdi truong cam ting da thic ddy
chting RB.HP41 c6 thé sinh tong hop cac hgp chat tha
cap (antibiotics, lipopeptides) cé hoat tinh khang ndim
manh. Tuy nhién, khi nuéi cdy chiing RB.HP61 trong
moi trudng co bo sung cac chit cam ting, PIRG ting
1én mtic 20,00 - 28,09%. Déc biét, cac nghiém thic LB
+ chitin va LB + sinh khéi ndm dat gia tri cao nhat (ti
27 dén 28%), vugt trdi so véi LB + casein va LB + 3-glucan.

Két qua trén cho thay, chung RB.HP41 ¢6 hoat tinh
khang ndm 6n dinh va hiéu qua hon RB.HP61 & hau hét
cac nghiém thtc, ddc biét trong cac mai trudng cam ting
enzyme lién quan dén vach t€ bao ndm. Diéu nay cho
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thay RB.HP41 c6 co ché d6i khang hiéu qua hon nho su
phdi hop gitia cac enzyme phén gidi va c6 thé do cac chét
chuyén hoa thi cdp. Vi vay, RB.HP41 dugc xem la chiing
¢4 tiém néng hon va phit hgp délua chon cho cac nghién
cliu tiép theo nhim dénh gid sdu hon vé co ché khang
ndm va kha ning ting dung trong phat trién ché pham
vi sinh phong trii bénh héo do Fusarium trén cay trong.
3.4. Pinh danh ching vi khuin tuyén chon

Két qua so sanh trinh ty gen 16S rRNA bang chuong
trinh BLASTn trén NCBI thé hién tai hinh 2, trinh ty
nucleotide (1.333 bp) ctia chting RB.HP41 dugc xac dinh
¢6 do bao phu va tuong dong cao véi trinh ty gen 16S
rRNA cua loai Calidifontibacillus erzurumensis va cac
loai lién quan thudc chi Bacillus. Két qua phan tich phat
sinh loai bang phuong phap Maximum Likelihood véi
bootstrap 1.000 1an cho thay chiing RB.HP41 c6 quan hé
di truyén gan giii nhat vé6i C. erzurumensis strain P2 voi
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gid tri tin cdy la 99% d6i chi€u trén NCBL
Calidifontibacillus erzurumensis 1a mot loai vi khuén
moi, Gram duong, hinh que, c¢6 kha nang tao ndi bao
tli, di dong va hiéu khi, dugc phan l4p lan dau tién tu
mot sudi nudc néng tai Thé Nhi Ky. Cac phéan tich
phat sinh loai va hé¢ gen cho thdy loai nay dai dién cho
mot chi méi thudc ho Bacillaceae, c¢6 vi tri phan loai
riéng biét so v6i chi Bacillus. Bo gen nhép cta loai nay
c6 kich thudc khoang 3,5 Mb vé6i ham ligng G+C la

HP41

36,1%. Chung dién hinh la P2AT (Adiguzel va cong su,
2020). C. erzurumensis c6 ty 1é tic ché ndm bénh PIRG
cao nhat doi v6i Fusarium equiseti (Fe) (74,5 + 16,2%),
Lasiodiplodia theobromae (Lt) (60,0 + 4,7%), cac loai
Penicillium (Ps) (60,6 + 5,2%) va Curvularia aeria (Ca)
(52,9 £ 5,9%) (Ogunsola et al., 2025). C. erzurumensis
thudc nhom vi khudn an toan sinh hoc cdp do 1, c6 tiém
nang ting dung trong linh viic cong nghé sinh hoc, bao
gbm ca tong hop chét khang sinh chong lai cac tac nhan
gdy bénh khang thudc (Adiguzel et al., 2020).

Bacillus amyloliquefaciens strain t139

Bacillus subtilis strain FL29
Bacillus velezensis strain JS2

Bacillus velezensis strain UCD10613
Bacillus amyloliquefaciens strain YL-2
Bacillus siamensis strain JS29

Bacillus nakamurai strain IMAS16

Bacillus tequilensis strain 10b

Calidifontibacillus erzurumensis strain P2

— Bacillus licheniformis strain ATCC 14580

0.02

Paenibacillus polymyxa strain DSM 36

Hinh 2. Céay phat sinh chting loai dya trén trinh tu gen 16S rRNA ctia chung RB.HP41 va cac loai lién quan,
dugc xay dung bang phuong phap Maximum Likelihood véi 1.000 14n Ldp bootstrap

IV. KET LUAN

Hai chung vi khuén ky hiéu RB.HP41 va RB.HP61
6 hoat tinh d6i khang cao ddi v6i Fusarium oxysporum,
v6i gia tri PIRG déu dat 45,83%. Ca hai ching déu ¢
kha néng sinh téng hgp cac enzyme ngoai bao tham gia
phén giai vach t€ bao nim véi hoat tinh 4,260 U/mL va
5,947 U/mL déi véi chitinase, 0,105 U/mL va 0,171 U/mL
dai véi protease va 5,798 U/mL va 5,408 U/mL doi véi
B-glucanase. Ching RB.HP41 thé hién hoat tinh do6i
khang 6n dinh hon so véi RB.HP61, v6i PIRG dat lan lugt
27,61%; 19,52 %; 28,57% va 23,81 % khi nudi ciy trong moi
truong c6 bo sung chat cam ting la E oxysporum, chitin,
casein va {-glucan. Ching RB.HP41 dugc dinh danh
thudc loai Calidifontibacillus erzurumensis v6i do tuong
dong 100%. Calidifontibacillus erzurumensis 1a mot ting
vién tiém nang cho cac nghién ctiu vé kiém sodt sinh hoc,
¢6 dd an toan cao va phtt hgp cho phat trién ché phdm vi
sinh phong chong bénh hai do ndm E oxysporum.
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Antagonistic characteristics of rhizobacterial strains isolated from Brassica spp. against Fusarium oxysporumn

Abstract

Trinh Thi Huyen Trang, Nguyen Ngo Khanh Trinh

This study was conducted to screen and evaluate the antagonistic potential of rhizobacteria isolated from the rhizosphere
of Brassica spp. against the fungus Fusarium oxysporum. From 63 isolates, two strains, designated RB.HP41 and RB.HP61,
exhibited the strongest inhibitory activity, achieving a PIRG (Percentage Inhibition of Radial Growth) of 45.83%. Both
strains demonstrated the ability to produce chitinase, protease, and p-glucanase enzymes. Antagonistic activities were
further evaluated in culture media supplemented with inducers, including E oxysporum biomass, 1% chitin, 1% casein, and
0.1% beta-glucan, with enzymatic activities reaching 4.260 and 5.947 U/mL (chitinase), 0.105 and 0.171 U/mL (protease),
and 5.798 and 5.408 U/mL (B-glucanase) for RB.HP41 and RB.HP61, respectively. Under the induction of E oxysporum
biomass, 1% chitin, 1% casein, and 0.1% beta-glucan, the PIRG values varied from 19.52% to 28.57% for RB.HP41 and
from 1.91% to 28.09% for RB.HP61, with RB.HP41 demonstrating a more stable antagonistic performance. Molecular
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identification based on 16S rRNA gene sequencing identified strain RB.HP41 as Calidifontibacillus erzurumensis based on
100% 16S rRNA sequence similarity to reference sequences in the NCBI database. These findings suggest that RB.HP41 isa
promising rhizobacterial strain with potential application in the development of biological control agents against Fusarium
diseases in Brassica spp. crop production.

Keywords: Antagonistic bacteria against Fusarium oxysporum,antagonisticactivity, chitinase, protease, beta-glucanase, identification
Ngay nhan bai: 06/5/2026 Nguoi phan bién: GS.TS. Pham Van Toan, TS. Lé Thi Thanh Thuy
Ngay duyét dang: 11/6/2026 Ngay phan bién: 07/5/2026

DANH GIA KHA NANG KICH THICH SINH TRUUN GVA PHONG TRUNAM BENH
(Fusarium oxysporum) CUA CAC CHUNG VI KHUAN VUNG RE PHAN LAP TU CAY CA PHE
ARABICA (Coffea arabica L.) TAI TINH SON LA

Lé Van Manh', H6 Manh Tuong’, Pham Quang Huy', Nguyén Thi Hong Ha', Tran Thi Hoa', Phan Quyén’,
Pham Phuong Thao Linh', Tran Théi Pat', TrAn H6 Quang"?, Chu Hoang Ha'2, D6 Tién Phat"*
TOM TAT

Nghién ctiu nham sang loc vi khuén kich thich sinh trudng va ki€ém soat ndm bénh trén cy ca phé tai tinh Son La.
Trong 14 chung vi khudn phan l4p tui viing ré cay ca phé che, da tuyén chon dugc 03 chung vi khudn tiém nang va dugc
dinh danh béng trinh tu gen 16S rRNA. Ba chting vi khuén, ky hiéu 1a 34R, 42R va 5E c¢6 d¢ tuong dong 98 - 99% lan lugt
v6i loai Bacillus subtilis, B. tropicus, B. velezensis. Ché phdm phoi tron 03 chiing vi khuén nay véi gia thé PCB & diéu kién
thi nghiém trong nha ludi gitp tang kha ning phat trién ctia cay ca phé cheé. Khéi lugng ctia than va ré tuoi tang lan lugt
13,08% va 28,35%; khoi lugng kho tang tuong ting 34,78% va 65,75% so v6i ddi chiing. Trong diéu kién lay nhiém ndm
Fusarium oxysporum, ché phdm nay giup cay ca phé che phat trién 6n dinh va giam ty 1¢ 14 cdy nhiém bénh xuéng 49,06%
va 53,23% so véi doi chiing lan Iuot vao giai doan sau thi nghiém 03 va 06 thang. Két qua nghién ctiu cho théy tiém nidng
trong phat trién ché phdm phoi tron 03 chiing vi khudn 34R, 42R va 5E vdi gid thé PCB trong cham sdc va quan ly bénh hai

do ném Fusarium oxysporum trén ca phé che tai tinh Son La.

Tt khéa: Arabica, Bacillus, ca phé, Fusarium oxysporum, PGPR (Plant Growth-Promoting Rhizobacteria), Son La

1. DAT VAN BE

Cay ca phé (Coffea arabica L.) la cay trong quan
trong, c6 gia tri kinh t€ cao, dugc trong & hon 70 quoc
gia trén thé gidi (Bagyaraj et al., 2015). Viét Nam la nuéc
xuét khiu ca phé ding thi hai trén thé giGi sau Brazil.
Hién tai, & Viét Nam c6 02 loai ca phé dugc trong chinh

dién tich ca phé ché ctia ca nudc va la tinh c6 dién tich ca
phé che 16n nhat nudc (Vusta.vn, 2025). Tuy nhién, viéc
phat trién cay ca phé & Son La gdp nhiéu khé khan do
van dé bénh hai, dién hinh la bénh théi ré va than do cc
tac nhan gay bénh ton tai trong dat gay thiét hai vé nang
sudt, chat lugng ca phé.

la ca phé che (Arabica) va ca phé voi (Robusta). Déc
biét, giong ca phé Arabica c6 chat lugng tot dugc trong
tap trung chu yéu trén dia ban huyén Mai Son, Thuén
Chau va thanh ph6 Son La (USDA Foreign Agricultural
Service, 2019). Trong 4 thang dau nam 2025, Viét Nam
da xuét khau gan 43.700 t4n ca phé Arabica , thu vé 284
triéu USD - tang 32% vé lugng va 191% vé kim ngach
so v6i cuing ky nam 2024. Miic gid xudt kh&u binh quén
khoang 6.500 USD/t4n - cao hon dang ké so véi ca phé
Robusta (Hai quan Viét Nam, 2025). Nam 2024, dién
tich san xuét ca phé ctia tinh Son La dat 23.312 ha, chiém
73,84% dién tich va 75,52% san lugng ca phé ctia mién
Bic; chiém 3,18 % tong dién tich ca phé va chiém 47,9%

Viéc ting dung cac ché phdm vi sinh nhidm cai thién
chét lugng dat, thac ddy sinh trudng cay trong theo
hudng bén viing da thu hit su quan tim dang k€. Trong
s0 d6, nhom vi khudn kich thich sinh trudng thuc vét
(Plant Growth-Promoting Rhizobacteria - PGPR) dong
vai tro quan trong nh¢ kha nang cu tru tai ving ré va
thac ddy sinh trudng ciy thong qua cac co ché truc tiép
va gian tiép bao gom c6 dinh dam sinh hoc, hoa tan cac
hop chét dinh dudng khé tan va ting cudng kha nang
chdng chiu ctia céy trude cac diéu kién bét lgi ctia moi
truong (de Andrade et al.,, 2023).

Tl cac co sd khoa hoc va yéu cau thuc tién trén,
nghién ctiu nay dugc tién hanh nhdm sang loc, lya chon

'Vién Sinh hoc, Vién Han lam Khoa hoc va Cong nghé Viét Nam

*Hoc vién Khoa hoc va Céng ngh¢, Vién Han 1am Khoa hoc va Cong nghé Viét Nam
*B6 mon Cong nghé Sinh hoc, Khoa Héa va Mdi truong, Truong Dai hoc Thuy loi

"Tac gia lién hé, email: dtphat@ibt.ac.vn
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