64

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

Selection of native Bacillus strains with the ability plant growth promoting and controlling
root-knot nematode Meloidogyne spp.

Van T. Tran", Dieu T. H. Nguyen?, Khanh T. V. Nguyen', Quang M. Nguyen', Hoang P. T. Truong’,
HaT. T. Tran’, Da U. T. Dao', Hue T. T. Vo?, & Don D. Le?
'Research Institute for Biotechnology and Environment, Nong Lam University, Ho Chi Minh City,

Vietnam

“Falcuty of Biological Sciences, Nong Lam University, Ho Chi Minh City, Vietnam

*Falcuty of Chemical and Food Technology, Nong Lam University, Ho Chi Minh City, Vietnam

ARTICLE INFO

Research Paper

Received: June 11, 2025
Revised: July 18, 2025
Accepted: July 29, 2025

Keywords
Bacillus
Meloidogyne spp.

Root-knot nematodes

*Corresponding author

Tran Thi Van

Email:
van.tranthi@hcmuaf.edu.vn

ABSTRACT

The study aimed to identify beneficial indigenous microorganisms
to control root-knot nematodes on vegetables. Thisresearchisolated,
selected, and identified three promising indigenous Bacillus strains
(Bacillus velezensis BHMT 4.1, B. amyloliquefaciens CCCX 2.2,
and B. subtilis CCCX 2.1) for controlling root-knot nematodes
(Meloidogyne spp.) and promoting vegetable plant growth. The
study qualitatively assessed several plant growth-promoting traits
of Bacillus strains. All of them were capable of producing IAA
(indole-3-acetic acid), solubilizing phosphate (with solubilization
halos ranging from 1.57 to 2.0 mm), and producing siderophores
(with siderophore production indices from 3.33 to 6.33 mm).
Furthermore, three Bacillus strains exhibited nematicidal activity
against the second juvenile stage (J2) and inhibited egg hatching of
Meloidogyne spp. B. velezensis BHMT 4.1 strain demonstrated the
highest mortality rate of 66.67% against ]2 after 48 h and achieved
a 44% inhibition rate of egg hatching after 7 days. These findings
suggest that indigenous Bacillus strains have strong potential
for application in the biological control of root-knot nematodes
(Meloidogyne spp.) on vegetables.
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1. it Van Dé

Tuyén trung budu ré (Meloidogyne spp.;
root-knot nematodes; RKN) 1a tuyén trung ky
sinh thuc vat thuong dugc quan sat thiy va gay

hai nhiéu nhat trong san xuét rau (Jones & ctv.,

TOM TAT

V6i muc tiéu tim kiém cédc vi sinh vat ban dia cé lgi d€ san xuit
thti nghiém cac ché phdm sinh hoc trong phong trii tuyén triing
gy hai trén cac loai rau, nghién ctiu nay da phan lap, tuyén chon
va xac dinh dugc 3 chung vi khudn Bacillus ban dia c6 trién
vong trong viéc kiém soat tuyén trung Meloidogyne spp. gay hai
ré va kich thich sinh trudng (KTST) céy rau. Bing phuong phap
dinh danh hinh thai, sinh héa va giai trinh tu viing 16S rRNA da
xdc dinh duogc 3 loai vi khuan Bacillus velezensis BHMT 4.1, B.
amylolifequacien CCCX 2.2 va B. subtilis CCCX 2.1. Nghién ctiu da
khéo sat dinh tinh mét s6 dac diém KTST cua vi khuén, két qua, 3
chung vi khuén déu c6 kha nang sinh IAA, hoa tan phosphate (v6i
vong phén giai dat tii 1,57 - 2,0 mm) va téng hgp siderophore (véi
hiéu s6 sinh siderophore dat 3,33 - 6,33 mm). Hon niia, 3 chiing
déu co6 kha ning gay chét d6i véi du truing Meloidogyne spp. J2 va
kiém sodt sy ng triing cta tuyén trung Meloidogyne spp. Trong
do, chiing B. velezensis BHMT4.1 c6 kha ning gay chét au triing
Meloidogyne spp. ]2 v6i ti 1é cao nhit 66,67% sau 48 gid va kiém
soat ti 1é tic ché nd tring tuyén trung dat 44% sau 7 ngay. Két
qua nghién ctu cho thdy, 3 ching vi khuin Bacillus ban dia da
phén 1ap rat c6 tiém nang ting dung trong kiém soat tuyén triing
Meloidogyne spp. gay hai trén cay rau.

vang, coi coc, cac triéu ching thiéu chat dinh
dudng va nhiém trung thi cdp boi cac mam
bénh khac (Hunt & Handoo, 2009). Nang suat
cdy trong bi mit do nhiém tuyén trung phu
thudc vao loai tuyén trung hién c6, quin thé

tuyén triing ban dau va cac gidng céy trong dugc

2013). Cay bi nhiém tuyén trung buéu ré c6 la
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trong (Ornat & Sorribas, 2008). Theo Sasser &
Carter (1985), nang suat mat 22 - 30% doi véi
cay ca chua bi nhiém M. incognita. Tuong tu nhu
vay, Sikora & Fernandez (2005) da bdo cdo rang,
nang sudt giam hon 30% & ba loai cy rau dé bi
nhiém tuyén triing (ca tim, ca chua va dualeo) &
nhiéu viing nong nghiép nhiét déi va cin nhiét
déi. Co6 4 loai tuyén trung chinh M. incognita,
M. javanica, M. arenaria va M. hapla, cling
nhu mot s6 loai méi n6i nhu M. enterolobii va
M. chitwoodi, gay ra phan 16n thiét hai cho mua
mang (Moens & ctv., 2009). Chung tac dong vao
ré cay gay hu ré, cay khong hat dugc nudc, dinh
dudng, lam cho cac tac nhan giy bénh khac tdn
cong vao ré (Sasser, 1980; Mai, 1985). Nhiing
phuong phap phong trii tuyén trung gay buéu ré
nhu phoi dit, ngdm dat, dung giéng céy c6 kiéu
gen khang, va kiém soat bang hoa chit dugce st
dung. Hién nay, phuong phap phd bién nhat dé
ngdn ngtia tuyén trung gy hai la dung thuéc hoa
hoc; tuy nhién, st dung thudc hod hoc vé lau dai
sé gay khang thudc, hon niia nhiéu thudc hoa
hoc trii tuyén trung da bi han ché sti dung boi du
lugng doc t6 khong dam bao stic khoe con nguosi
va moi truong tu nhién. Do d6, viéc nghién ctiu
nhiing bién phap thay thé trong phong trii tuyén

trung gy budu ré 1a rit can thiét.

Vi khuén ving ré thuc ddy sinh trudng thuc
vat (plant growth-promoting rhizobacteria,
PGPR) Ia mdt nhom vi khuén ¢6 1oi chi chiém 2 -
5% vi khuén viing ré, gitip tang h4p thu chat dinh
dudng, ting trudng, ting nang sudt cdy trong, va
thuong thé hién hoat dong kiém soét sinh hoc
chong lai cac tdc nhan gay bénh thuc vat (Liu,
2013). PGPR dugc tim thdy gobm vi khudn gram
am va gram duong. Tuy nhién, phan I6n la vi
khuén gram 4m, chi c6 mot s6 it vi khudn gram
duong dugc bao cao (Kloepper & ctv., 2004).

Trong tat ca cac chi vi khudn dugc xac dinh la
PGPR, Bacillus spp. va Pseudomonas spp. la hai
chi chiém uu thé da dugc nghién ctiu va tng
dung rong rai cho cay trong (Podile & Kishore,
2006). Co ché hoat dong cua vi khudn d6i khang
trong qua trinh kiém soat sinh hoc tuyén trung
bao goém ky sinh bat budc, giam kha ning xam
l4n, tc ché ting trudng do canh tranh chat dinh
dudng va khang khang sinh lién quan dén cac
chét chuyén héa c6 hoat tinh sinh hoc hodc chat
chuyén hoa thi cip (Mendoza & ctv., 2008).

Trén thé gidi, cac san phdm da dugc thuong
mai hoa d€ kiém sodt tuyén triing nhu BioNem-
WP do AgrGreen phat trién v6i B. firmus la
thanh phan chinh, c¢é hiéu qua chéng lai M.
incognita, M. hapla, Heterodera spp., Tylenchulus
semipenetrans, Xiphinema index va Ditylenchus
dipsaci (Keren-Zur & ctv., 2000). BioYield véi
thanh phan chinh la B. amyloliquefaciens IN937a
va B. subtilis GB03, dugc Gustafson phat trién dé
kiém sodt cac tdc nhén gay bénh trong dat va ngin
chén quén thé M. incognita & ca chua (Kloepper &
ctv., 2004; Burkett-Cadena & ctv., 2008). Bacillus
firmus GB-126, dugc Bayer CropScience ti€p thi
dudi tén thuong mai VOTiVO, dugc st dung
dé kiém soat M. incognita, Ditylenchus dipsaci
va Rotylenchulus reniformis trong ngd, bong,
lta mién, ddu nanh va ct cai duong (Castillo &
ctv., 2013). Pathway consortia, hén hgp PGPR
ctua B. subtilis, B. licheniformis, B. megaterium,
B. coagulans, P. fluorescens, Streptomyces spp. va
Trichoderma spp.,1a san phdm kiém sodt sinh hoc
dugc bao ché dudi dang long, dang hat va dang
thixotropic d€ kiém soat Meloidogyne spp. va R.
reniformis (Askary, 2015). O Viét Nam budc diu
c6 mot s6 nghién ctiu st dung cac ché phidm sinh
hoc tu vi khudn, gitup giam viéc stii dung phén

héa hoc, an toan v6i mdi truong va giam chi phi
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san xudt. Tuy nhién, viéc sti dung cac ché phdm
sinh hoc d€ phong trii tuyén triing gay bénh trén
cac cay trong ndi chung va cay rau noi riéng véi
hiéu qua cao, 6n dinh chua cé nhiéu vi chua tim
dugc nhiéu chiing vi khudn ban dia c6 dong thoi
ca kha nang kich thich sinh truéng (KTST) va
kiém sodt tuyén trung. Do véy, nghién ctiu nay
dugc thuc hién nham sang loc, tuyén chon cac
chung vi khudn Bacillus ban dia c6 ca kha nang
KTST va kiém soét tuyén trung gay bénh buéu

ré trén cay rau.

2. Vat Liéu va Phuong Phap
2.1. bja diém thu thip nguén mau

Mau dat va ré cay rau an la thu thip tai Ca
Chi va Hoc Mon (TP. H6 Chi Minh), CAim My va
Bién Hoa (Po6ng Nai), vi khudn dugc phén lap,
lam thudn, luu git tai Vién Nghién ctiu Cong
nghé sinh hoc va Moi truong, Trudng Pai hoc
Nong Lam TPHCM.

2.2. Vat liéu nghién ctiu

Tuyén trung Meloidogyne spp. gdy budu ré
trén cay rau dugc thu thap tai vidn trong rau an
la (mong toi, dén, cai xanh, cai ngot) & Ct Chi,
Héc Moén (TP. H6 Chi Minh), luu git va nhan
nguon tai nha ludi Bénh céy, Vién Nghién ctiu
Cong nghé sinh hoc va Moi trudng.

Hat giong cay mong toi cua Coéng ty TNHH
TM Trang Nong (2E, Lé Quang Sung, Phudng
2, Quan 6, TPHCM) dugc st dung trong dé€ git
ngudn tuyén trung trong nha luéi.

2.3. Thu thép va phén lap mau

Nhiing vuon rau dugc chon d€ ldy mau la
vuon chua tiing st dung cac ché phdm hay thudc

c6 nguon goc tii vi sinh vat trudc d6. Thu thap,
phén lap mau vi khuén noi sinh ré theo phuong
phap nghién ctiu cia Wang & Liang (2014),
trong d6 mau ré dugc lay tu cac cay khong bi
nhiém bénh va biéu hién stic séng khoe manh.
Céc vi khuén vung ré dugc phén lap tit mau dat
bao quanh ré theo phuong phéap ctia Burgess &
ctv. (2009).

2.4. Nhan nudéi nguon tuyén trung, thu triing

va du trung J2

Tuyén trung Meloidogyne spp. gay bénh dugc
chuén bi theo phuong phap ctia Hooper & ctv.
(2005), nhan nudi tuyén trung trong cdy mong
toi sach bénh theo phuong phap ctia Pérez & ctv.
(2011). Hat giong cay mong toi dugc khi trung
v6i 70% ethanol trong 5 phut, NaOCl 1% trong
10 phut va rda lai bing nudc ct khi trung 4
lan. Gieo hat (3 - 5 hat/chiu) vao cac chiu dat
da dugc khu trung (duy tri 3 cay/chau) va thém
200 tuyén trung tudi 2 (J2) vao trong moi chau
dat. Bon phan NPK (8-16-8) 1 1an trudc khi gieo
hat 2 ngay (2 g/chau). Dét cay trong nha luéi &
nhiét d6 30 £ 2°C, cham sdc cdy dén khi xuét
hién budu ré, nhé ciy va thu tuyén triing phuc

vu cho cac noi dung nghién ctu.

Phuong phap thu triing (Godinez-Vidal va
ctv., 2024): Rua sach ré cay nhiém tuyén trung,
loai bé hét dit bam vao ré. Cho ré (1 - 3 cay)
vao may xay, xay nho. Cho NaOCl 10% vao ré
(thém nudc viia du d€ phu kin ré, khoang 350
mL/1lit). Tron va lic ré trong 3 phut. Dt cac loai
ray mét luéi 170, 500 va 500 vao x6 nhua theo
thd tu ray 170 ludi & trén cung. DS ré da xay vao
rdy trén cung va rlia sach bang nudc may dén khi
hét NaOCI (dung chay dap nhe vao thanh ray dé

tranh lam tic 16 ray). Bo phén ré cay & ray trén
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cung, rta sach can bédn trong ray mat ludi 500
dén khi hét NaOCl, nhe nhang gom triing tuyén
triing 6 mot bén ray. Dung binh rtia d€ thu gom
tring cung v6i nudc may vao coc nhua sach.
Nhe nhang rtia sach cac manh vyn min trong ray
mat luéi 500 cudi cting. Can thin gom lai triing
tuyén trung ré & mot bén cua ray cudi cung nay
dé€ tranh tring bi lot qua ludi. Dung chai rtta dé

gom triing vao cdc nhuya.

Phuong phap tach du trung J2: Tach loc du
trung J2 di dong trong ré bing phuong phép
Baermann cai tién (Hooper va ctv., 2005). Mau
ré dugc can 5 g, cat nhuyén va trai déu lén ray
loc tinh, cho nudc tiét trung vao ré dé€ nudc viia
dt cham day ray, sau 24 gio thu huyén phu tuyén
triing dudi ray d€ quan sat dudi kinh hién vi soi
ndi ¢ dd phong dai 40X. Tach loc du trung tudi 2
di dong trong dat bang phuong phdp Baermann
cai tién stii dung khay nong (Bell & Watson,
2001). Can 100 g dét trai déu lén ray loc tinh, cho
nudc tiét trung vao ré d€ nudc viia ¢t cham day
rdy, U trong t6i & nhiét d6 30°C trong 24 gi6. Thu
dich huyén phu dudi ray va quan sat thu nhan J2
dudéi kinh hién vi soi ndi (40X).

2.5. Chon loc cic chung vi khudn Bacillus
spp. ¢6 kha nang KTST dua vao kha niang
sinh TAA, hoa tan phosphate va san sinh
siderophore

Khao sat kha nidng san xuét IAA ctia vi khuédn
Bacillus spp.: Dua trén phuong phap ctia Bric &
ctv. (1991) cai tién. Cdy vi khudn vao 6ng nghiém
chtta 10 mL méi trudng LB long (peptone 10
g/L, yeast extract 5 g/L, NaCl 5 g/L, nuéc 1 lit,
pH 7,0 £ 0,2) b3 sung 0,1% L - tryptophan véi
nong d6 1000 pg/L, G & 30°C, trén may lic 6n
nhiét (Cole-Parme, Anh) téc do 150 vong/phut

trong 5 ngay. Ly tam (200 rpm, 15 phat, 4°C)
dich nudi céy thu dich n6i. Chuyén 1 mL dich
ndi vao cac 6ng nghiém va b sung thém thudc
thu Salkowski (15 mL FeCl, 0,5M, 300 mL H, SO,
98%) (Glickmann & Dessaux, 1995;) véi ti 1é 1:2
(dich mau:thudc tht Salkowski) 0 & nhiét do
phong 30°C, trong t6i, 30 phut. Thi nghiém dugc
ldp lai 3 1an, tuong tng 3 6ng nghiém cho moéi
chtng vi khudn Bacillus. Theo doi sy xudt hién
mau do dén hong trong dich nudi ciy c6 bé sung

0,1% L-tryptophan cho thay su c6 mit cua IAA.

Khao sat kha nang hoa tan phosphate cua vi
khuén Bacillus spp.: Kha nang hoa tan phosphate
dugc xac dinh dua trén kich thudéc vong phan
gidi xung quanh khudn lac trén moi trudng
Pikovskaya (Pikovskaya, 1948). Cdy vi khudn
Bacillus 1én dia moi truong thach Pikovskaya
(Glucose 10 g, Ca,(PO,), 5 g, (NH,),SO, 0,5 g,
NacCl 0,2 g, MgSO +7H,00,1 g, KCl1 0,2 g, Yeast
extract 0,5 g, MnSO,.H O 0,002 g, FeSO,.7H O
0,002 g), i 6 30°C trong 3 ngay. Thi nghiém dugc
1dp lai 3 14n cho mdi chiing Bacillus, mbéi 14n lap
lai 1a mot dia petri. Kha nang hoa tan phosphate
cta vi khuédn dugc xdc dinh bing cach do ving
trong sudt xung quanh khuan lac. Chi s6 hoa tan
phosphate (PSI) dugc xac dinh bang cong thuc:
PSI = [duong kinh khudn lac (mm) + dudng
kinh vung trong suét quanh khuén lac (mm)]/
duong kinh khudn lac (mm).

Khdo sat kha nang sinh siderophore cta
vi khuén Bacillus spp.: Khao sat kha nang sinh
siderophore bang phuong phdp nudi cdy trén
moi truong CAS agar (Louden & ctv, 2011).
Céy vi khudn Bacillus spp. 1én moi trudng
CAS agar (Chrome Azure S (CAS) 60,5 mg,
Hexadecyltrimetyl amoni bromua (HDTMA)
72,9 mg, Piperazin1,4-bis (acid 2-ethanesulfonic)
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(PIPETS) 30,24 g, 1 mM FeCl,.6H,O trong 10
mM HCI 10 mL, Agar 9 g, pH 6,8 - 7,0). Udia é
30°C trong 48 gid. Thi nghiém dugc lap lai 3 lan
v6i moi vi khudn Bacillus, méi 1an 1dp lai la mot
dia petri. Quan sat va do duong kinh viing mau
vang cam xung quanh khuén lac. Kha ning tao
siderophore ctia vi khuén Bacillus dugc danh gia
bang hiéu s6 sinh siderophore = D - d (mm), v6i
D la duong kinh vong mau vang cam hay vung
san xudt siderophore (mm), d la duong kinh

khuin lac (mm).

2.6. Panh gia anh hudéng cua huyén phu va
dich néi vi khuidn Bacillus spp. 1én du trung
J2 Meloidogyne spp.

Tting khudn lac vi khudn Bacillus spp. (1 mL)
dugc ciy vao binh Erlenmeyer 250 mL chita 49
mL moi trudng (10 g/L peptone, 10 g/L glucose,
1 g/L KH PO, va 0,5 g/L MgSO,), lac & t6c do
200 vong/phut, 6 30°C trong 24 gid, cho dén khi
dat 10° cfu/ml. Lay 20 ml ctia mdi mau sau nudi
cdy, ly tam & t6c d6 5.590 rpm trong 20 phut, va
thu thép phén dich n6i khdng c6 té bao, loc qua
xy lanh (0,2 um). Cén té bao ciia méi mau nuodi
cdy dugc thu thap, rta sach va ly tam & téc do
5.590 rpm trong 20 phut, huyén phu trong 20 mL

nudc cit vo trung st dung cho thi nghiém.

Hut 500 uL dich huyén phu vi khudn (10® cfu/
mL) (v6i dich néi vi khudn cling lam tuong tu)
cho vao moi giéng ctia ban nhya Biolog 12 giéng,
bd sung 500 pL (ti 1€ 1:1) dich chiia 100 4u triing
Meloidogyne spp. J2 vao moéi giéng, u & 25°C
trong 48 gid, theo doi du trung J2 chét & cac moc
thoi gian (24 va 48 gi¢ v6i huyén phu vi khudn;
4, 6 va 8 gio véi dich ndi). Au trung J2 chét dugc
danh gia bang cach, cho tiép xtc v6i NaOH 1M
trong vong 2 phut, néu 4u trung khong cti dong
sau 2 phat tiép xuc v6i NaOH 1 M duogc coi 1a

da chét (Xiang & Lawrence, 2016). Bén canh do,
lugng au trung Meloidogyne spp. ]2 chét dugc
danh gia duya theo nghién ctiu ctia Rajasekharan
& ctv. (2018), khi cho tiép xic véi déen LED (450 -
490 nm) trong vong 120 gidy quan sat sy chuyén
dong, nhiing du trung khong cti dong trong vong
120 giay chiéu dén LED dugc xem nhu da chét.
Cac thi nghiém dugc bé tri theo kiéu hoan toan
ngau nhién don yéu t6, mdi nghiém thic lap lai
3 1an. Nghiém thtc doi chiing 1a u tuyén triing

trong nudc cét tiét trung.

Ti 1& (%) chét du trung J2 dugc tinh bing
cong thiic: D = (T/C) * 100 v6i D la ti 1é du trung
J2 chét (%); T la s6 lugng J2 (con) chét sau xti ly,
Cla s6 lugng J2 (con) ban dau.

Ti 1é chét ctia J2 so v6i d6i chiing dugc tinh
dua trén cong thiic cia Mahesha & ctv. (2017):
TLC (%) = [(C - T)/C] x 100, Trong doé: TLC la
ti 1é du trung J2 chét so véi d6i ching (%); C 1a
s0 lugng J2 con séng ctia nghiém thtic d6i chiing
(%); T 1a s6 lugng J2 con song ctia nghiém thtic
xu ly.

2.7. Péanh gia anh hudng cua dich huyén phu té
bao va dich ndi vi khudn Bacillus spp. dén
ti 1é nd triing tuyén trung Meloidogyne spp.

Huat 500 pL dich chuda triing (khoang 100
+ 5 trting) cho vao giéng ctia ban nhya Biolog
12 giéng, thém 500 pL (ti 1¢ 1:1) huyén phu vi
khuin (10® cfu/mL) hodc dich ndi vi khuén cta
moi ching vi khudn vao moéi giéng riéng biét, dat
6 nhiét do 30°C. Theo déi ti 1¢ nd triing & cac
mdc thai gian. Céc thi nghiém dugc thuc hién
hoan toan ngau nhién don yéu t, méi nghiém
thtic lap lai 3 lan, nghiém thic d6i chiing u tring
trong nudc cat tiét trung. Theo doéi s6 lugng
triing nd sau 7 ngay va tinh toan theo cong thc:
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Ti 1é nd tuong doi (%) = (s6 tring da nd
thanh au trung J2/s6 triing ban dau trong dung
dich nudéc) x 100

Ti 1é tic ché n& (%) = 100 - Ti I¢ nd tuong doi
(%)

Ti 1é tic ché no tring so véi doi ching (%)
dugc tinh toan dya trén cong thiic cia Mahesha
& ctv. (2017): TLC1 (%) = [(C1 - T1)/C1] x 100),
Trong dé: TLC1 la ti 1é tc ché nd trling cta vi
khuén so v6i d6i chiing (%); C1 la s6 lugng tring
nd thanh 4u truing J2 ctia nghiém thtic d6i chiing
(%); T1 la s6 lugng triing nd thanh au trung J2
ctia nghiém thtic xt ly.

2.8. Pinh danh cac ching vi khuin bang phan
tich trinh ty viing gen 16S rRNA

Céc chung vi khudn dugc nudi cdy trén cac
dia chtia mai truong LB agar, cac khudn lac don
dugc lya chon sau 24 gio 6 37°C. DNA b¢ gen vi
khudn dugc tach chiét stt dung kit The DNeasy
blood and tissue kit (Qiagen, Malaysia). Khuéch
dai gen 16S rRNA thong qua PCR st dung cap
moi 27 F (5'-AGA GTT TGA TCC TGG CTC
AG-3") va 1492 R (5'-TAC GGT TAC CTT GTT
ACG ACT T-3') (DeLong, 1992), doan gen dugc
nhan lén c6 kich thude > ~1.300 bp va dugc giai
trinh ty tai Cong ty 1 st Base (Malaysia). Trinh
tu nucleotide dugc tham chiéu BLAST so vdéi
co s6 dii liéu NCBI GenBank (http://www.ncbi.
nlm.nih.gov). Cac trinh tu c6 d6 tuong dong hon
99% dugc sti dung d€ can chinh va phan tich
phat sinh loai bang chuong trinh MEGA (phién
ban 12) (Tamura & ctv., 2021). Cay phat sinh loai
dugc x4y dung bing phuong phdp phén cum

Neighbor-Joining. Ti1é cac cay sao chép trong do
cac don vi phan loai c6 lién quan dugc nhom lai
v6i nhau trong tht nghiém bootstrap (1.000 1an)
dugc hién thi bén canh cdc nhénh.

2.9. Phuong phap xti ly sd liéu

Cac s6 liéu thi nghiém dugc xti Iy bang Excel
2007, phdn mém phan tich théng ké Statistical
Analysis Systems (SAS) va phan tich phuong sai
(ANOVA).

3. Két Qua

3.1. Két qua thu thap, phan 1ap va xac dinh cac
dic tinh hinh thdi sinh héa ctia vi khuan

Tu 50 mau ré va dat ving ré thu thap trén cay
rau an la ¢ vung trong rau TP. H6 Chi Minh (Ca
Chi, H6c Mén) va Pong Nai (Bién Hoa, Cidm
My), da phan 14p dugc 20 mau vi khuén. Véi cac
dédc diém nhan dang nhu truc khudn hinh que,
gram duong, sinh noi bao tt, di dong, khuin lac
tron hodc hoi méo, c6 mau trang trong dén trang
duc, ria tron déu, lugn séng hodc ring cua. Hai
muoi ching vi khudn dugc xac dinh thudc chi
Bacillus dya theo khéa phan loai vi khuin hoc
ctia Begrey (Berkeley & ctv., 1984; Sneath & ctv.,
1987). Tiép tuc thuc hién danh gia so bo kha
nang chét cua tuyén trung trong dich vi khuén
cta 20 mau da phan lap, thu dugc 3 mau vi
khudn Bacillus spp. c6 kha nang giét chét tuyén
trung Meloidogyne sp. gay bénh budu ré cao nhat
véi ti 1é chét trén 50%. Hinh thdi cia 3 mau vi
khudn chon loc ra tii cac chung Bacillus spp. cho
nhting thi nghiém tiép theo dugc thé hién trong
Bang 1 va Hinh 1.
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Bang 1. Déc diém hinh thdi va sinh hoa cta 3 chung vi khuén Bacillus spp. da phan lap

Dic diém sinh hoa BHMT 4.1 CCCX2.2 CCCX 2.1
Gram + + +
Hinh dang Que Que Que
Mau sac Trang vang nhat Trang kem nhat Trang nhat
Noi bao ti co co co
Kha nang di déng Di déng Di dong Di déng
MR test + + +
VP test + + +
Indol - - -
Citrate utilization
Thiy phén tinh bot
Thiy phan gelatin + -
Urease test - - -
Oxidase +
Catalase +
H,S - + -
Glucose + + +
Lactose - - -
Sucrose + - +
Loai Bacillus B. velezensis Bacillus sp. B. subtilis

VP: Vogues-Proskauer’s; MR: Methyl red; H2S: Hydrogen sulfide; (+): duong tinh; (-): dm tinh. BHMT 4.1:
vi khudn Bacillus velezensis BHMT 4.1; CCCX 2.2: vi khudn B. amylolifequacien CCCX 2.2 va CCCX 2.1: vi
khudn B. subtilis CCCX 2.1.

AR s N - E
NS e A bl
Hinh 1. Hinh dang khudn lac (A1, B1, C1), hinh dang t€ bao va két qua nhu¢m Gram (A2, B2,
C2), ndi bao ti (A3, B3, C3) cua cac chung vi khuén Bacillus spp. da phan lap tii ré va dat ciy rau
an 14. Mau BHMT 4.1 (A1, A2,A3), mau CCCX 2.2 (B1, B2, B3), mau CCCX 2.1 (C1, C2, C3).
Scale bar: 10 pm.
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3.2. Khao sat kha ning san xuit IAA caa vi
khuan Bacillus spp.

Két qua khao sat dinh tinh kha nang san xuat
IAA cta 3 ching vi khudn Bacillus cho thdy, 3
chting déu c6 kha ning san xuit IAA lam thay d6i
mau mai trudng cé bd sung 0,1% L-tryptophan
khi cho thudc thtt Salkowski, tao mau hong nhat
(Hinh 2). Trong d6, 2 ching CCCX 2.1 va BHMT
4.1 c6 kha ning san xudt JAA manh nhét tao mau
hong nhat khi phan ting v6i thudce thi Salkowski
sau 5 ngay nudi cdy. Theo Swain & ctv. (2007),

a b

B. subtilis ¢6 kha nang san xudt IAA. Ching B.
amyloliquefaciens FZB42 c6 cac gen dhaS, patB
c6 kha nang sinh IAA (He & ctv., 2013). Nhiéu vi
khudn Bacillus spp. dugc xac dinh ¢ tiém nang
san xudt IAA nhu B. velezensis, B. megaterium, B.
thuringiensis, B. pumilus, B. weihenstephanensis,
B. cereus, B. toyonensis, va B. subtilis (Wagi &
Ahmed, 2019). Mohite (2013) khéng dinh trong
diéu kién nudi cdy cac nhau, cac vi khuén Bacillus
spp. ¢6 su khac biét vé loai thi kha nang san xuat
IAA ciing khac nhau.

C d

Hinh 2. Két qua dinh tinh kha nang san xuat IAA ctia mét s6 chung vi khudn Bacillus spp. sau 5
ngay nuoi cdy. a) Boi chung; b) Chung BHMT 4.1; ¢) Chiing CCCX 2.1;
d) Chung CCCX 2.2.

Trong 3 mau Bacillus phan lap, c6 2 mau
(CCCX 2.2 va BHMT 4.1) biéu hién vong phan
giai ro6 rang xung quanh khudn lac, cho théy
su hoa tan phosphate trén moi trudng thach
Pikovaskaya. Mau CCCX 2.2 ¢6 vong phéan giai
trung binh 1,57 mm, mau BHMT4.1 dat 2,0 mm.
Chung CCCX 2.1 khong xudt hién vong phéan
giai quanh khuén lac. Két qua ghi nhan, mau vi
khuin CCCX 2.2 ¢6 hiéu s6 phan giai cao nhat
v6i gia tri trung binh ctia 3 14n 1ap lai dat khoang
1,67 + 0,58 mm.

DPa c6 nhiéu nghién ctiu cho thay, phosphate
c6 anh hudng dén tuyén triing budu ré. Nghién

ctiu cta Terefe & ctv. (2009), chi ra ring vi
khudn hoa tan phosphate B. firmus c6 kha nang
tic ché quan thé M. incognita trong ré ca chua.
Nghién ctiu ctia El-Hadad & ctv. (2011), cho
thay khi tiém chung B. megaterium vao dat co
thé ngin chin quin thé RKN trong déit thong
qua viéc diéu chinh kha nang hoa tan phosphate
va khoang héa. Cac thi nghiém trong diéu kién
in vitro cia Habash & Al-Banna (2011) cho két
ludn, cac vat liéu chtia canxi phosphonate va
magie phosphonate ¢ hiéu qua trong viéc tic ché
nd trling va gay ra ti 1é tii vong 100% & J2.
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3.4. Khao sat kha nang sinh siderophore ctia vi
khuan Bacillus spp.

Vi khuén can sit d€ phuc vu cho chtic nang
chuyén héa va truyén tin hiéu, quan trong nhat
la mot s6 dac diém doc luc. Siderophore la hop
chat do vi khuén tiét vao mdi truong dé thu nhén
cac ion sat (Fe’*) tii mdi trudng xung quanh
(khi séng trong diéu kién thiéu sit), do d6 giap
cay trong chong lai stress do thiéu sat gay nén.
Bacillus spp. da phat trién mot co ché dé thu
nhén st bang cach st dung siderophore. Bacillus
spp. dugc biét dén 1a c6 kha ning san xuét nhiéu

loai siderophore nhu bacillibactin, pyoverdine,
pyochelin, schizokinen, petrobactin,... dong vai
tro quan trong trong su ton tai ctia n6 (Khan &
ctv,, 2016). Két qua ghi nhan, sau 48 gi¢ nudi
cdy 3 chung Bacillus spp. trén mdi truong CAS
agar déu cd hién tugng moi truong nudi ciy
chuyén sang mau tring cam nhat xung quanh
khuén lac (Hinh 3), cho thdy cic chung c6 kha
ndng san xudt siderophore. Tuy nhién, chi c6 2
chtng vi khudn CCCX 2.2 va BHMT 4.1 th€ hién
kha nang sinh siderophore t6t nhét véi hiéu sé

sinh siderophore c6 gia tri trung binh lan lugt la
khoang 6,33 va 3,33 mm.

Hinh 3. Két qua khao sat dinh tinh kha néng sinh siderophore ctia vi khuén Bacillus spp. trén moi
truong CAS agar. A: CCCX 2.1; B: CCCX 2.2; C: BHMT 4.1. Scale bar =1 cm.

3.5. Danh gia anh hudng cta vi khuin Bacillus
spp. 1én 4u trung Meloidogyne spp. J2

Két qua nghién ctiu cho thdy, ti 1¢ kiém soat
du trung Meloidogyne spp. ]2 ctia dich huyén phu
t€ bao vi khudn Bacillus spp. dao dong tui 54,67%
dén 66,67% sau 48 giG dong nuoi cdy, trong
do, ching BHMT 4.1 ¢6 ti 1é gay chét du trung
Meloidogyne spp. ]2 cao nhit dat 66,67%, ti 1é

chét ctia du trung J2 so véi doi ching la 64,19%,
ti€p theo la ching CCCX 2.1 véi ti 1é gay chét
du trung la 61,33% va ti 1¢ chét so véi doi ching
dat 58,64 % (Bang 2). Au trung J2 khi chét dudi
thang ra, khi cho tiép xtic véi NaOH 1 M trong
vong 2 phut du trung J2 hoan toan khong ct
dong (Hinh 4) (Xiang & Lawrence, 2016).
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Bang 2. Tac dong cua dich huyén phu té bao vi khuén Bacillus spp. dén du trung J2 Meloidogyne spp.
trong 24 gio va 48 gio sau khi dong nuoi cdy trong diéu kién in vitro

Chung vi khuén 24 gio 48 gio
Tilé chét cua ]2 Ti1é chét cna J2 Ti 1é chét cna J2 Ti 1é chét cna J2
(%) so v6i DC (%) (%) so véi BC (%)
bC 2,67° +1,16 0,00¢ 6,67¢ + 2,31 0,00¢
BHMT 4.1 38,00* £ 8,00 36,35* £ 7,60 66,67* + 4,62 64,19* £ 5,75
CCCX 2.1 43,33 + 3,06 41,79* + 2,65 61,33% + 6,11 58,64 + 5,82
CCCX 2.2 39,332 £ 5,77 37,64* £ 6,32 54,67°+ 2,31 52,05° + 6,34

Trong cling mot cot, cdc s6 liéu c6 ki ty theo sau khdc nhau thi c¢6 su khdc biét vé mat théng ké (P < 0,05).
S6 ligu trong bdng thé hién s6 ligu trung binh (Mean) + D¢ léch chudn (SD) tii 3 ldn lap lai. DC: déi chiing
BHMT 4.1: vi khudn Bacillus velezensis BHMT 4.1; CCCX 2.2: vi khudn B. amylolifequacien CCCX 2.2 va

CCCX 2.1: vi khudn B. subtilis CCCX 2.1.

Dich néi tii cac chtung Bacillus spp. ¢6 kha
ndng gay chét cho 4u trung J2 véi ti 1é cao, ddc
biét 1a chuing BHMT4.1 vé6i 90,4% sau 8 gio
(Bang 3). Bacillus spp. gay chét nhanh cho J2 &
thoi diém 4 - 6 gio, nhung tu 6 - 8 gid ti 1é chét
cla J2 tang nhe. Diéu nay cho thdy, dich ndi cac

chiing Bacillus spp. gay chét nhanh cho au trung

J2 & thoi gian dau va bén viing khi dat nguéng.
Két qua nay pht hgp véi mot s6 nghién ctu da
cong bd nhu B. subtilis c6 thé giy chét 85 - 92%
du trung J2 sau 8 gid véi dich n6i. B. velezensis
tiét surfactin gay chét 93% au trung J2 sau 8 gio
(Tian & ctv., 2022).

Bang 3. Tac dong cua dich ndi cac chung Bacillus spp. dén 4u trung J2 Meloidogyne spp. sau khi dong

nudi cdy trong diéu kién in vitro

Chung vi khuén Ti 1é chét (%) cta J2 véi dich n6i Bacillus spp.
4 gic 6 gio 8 gio
bC 3.73+ 0.7 8,5°+ 1,0 11,66+ 1,0
BHMT 4.1 83,72+23 87,74+ 3,9 90,4* £ 0.8
CCCX 2.1 65,5° + 3,0 74,5° + 1,4 84,2°+ 2,0
CCCX 2.2 73,1* £ 2,5 80,6 = 1,2 88,7°+ 0,9

Trong cting mot cot, cdc s6 liéu c6 ki ty theo sau khdc nhau thi c¢6 su khdc bi¢t vé mat théng ké (P < 0,05).
S0 liéu trong bdng thé hién s6 liéu trung binh (Mean) + D9 léch chudn (SD) ti; 3 ldn ldp lai. DC: doi chiing;
BHMT 4.1: vi khudn Bacillus velezensis BHMT 4.1; CCCX 2.2: vi khudn B. amylolifequacien CCCX 2.2 va

CCCX 2.1: vi khudn B. subtilis CCCX 2.1.
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Nghién ctiu cia nhom tic gia Xiang & ctv.
(2014) vé anh hudng ctia 19 ching vi khudn
Bacillus spp. 1én du trung Meloidogyne spp. ]2
sau 48 gi¢ cho thdy, vi khudn gy chét du trung
J2 dat tli 52,6 - 88,3%. Hu & ctv. (2022) cong bo
da phan lap dugc 12 chung vi khudn ndi sinh tu
mo thuc vat va phat hién ra ba trong s6 ching la
B. cereus BCM2, B. cereus SZ5 va B. altitudinis

CCM7 thé hién hoat tinh diét tuyén trung d6i véi
M. incognita, v6i ti 1€ gay chét cao hon 90% trong
ca ba truong hgp. Cac ching vi khuén Bacillus
spp. ban dia trong nghién ctiu nay c¢ ti 1¢ kiém
soat du trung J2 Meloidogyne spp. 1a tuong d6i
giong véi két qua da dugc Xiang & ctv. (2014) va
Hu & ctv. (2022) cong bd.

Hinh 4. Au trang J2 Meloidogyne spp. chét & cic nghiém thtic chup & vat kinh 10X,
(A): Nghiém thuc ching vi khuén Bacillus spp. (BHMT4.1), (B): Nghiém thtc d6i chiing.

3.6. Panh gia anh hudng cua vi khudn
Bacillus spp. dén ti 1¢ né triing tuyén trung
Meloidogyne spp.

Két qua nghién ctiu cho thdy, dich huyén phu
té bao cua 3 chiing vi khudn khao sat déu c6 anh
huoéng dén ti 1é nd va tic ché nd tring sau 5 va 7
ngay (Bang 4). Trong d6, ching BHMT 4.1 c6 ti

1¢ tic ché nd trling cao nhit sau 7 ngay véi 44%,
ké dén la ching CCCX 2.1 vé6i 42,67% va thap
nhit la ching CCCX 2.2 v6i 33,33%. Cac nghiém
thiic dich huyén phu té bao ctia 3 chiing vi khuan
Bacillus spp. déu c6 ti1é ng tring cta tuyén triing
rat khac biét c6 y nghia so v6i nghiém thtic déi
chiing.
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Bang 4. Anh hudng ctia dich huyén pht t& bao vi khun Bacillus spp. dén sy nd triing tuyén triing
Meloidogyne spp. trong diéu kién in vitro

Chung vi 5 ngay 7 ngay
khuén A A 1 X A 1K A2 Ao LA Ao 1K
Tilé né Tilé Gc ché Tilé tic ché Tilé né Tilé Gc ché Tilé Gic ché
triung (%) nd tring ndsovsi  triing (%) nd tring nd so véi
(%) bC (%) (%) bC (%)

bC 81,33> £4,62 18,67°+ 4,62 0,00° 96,00° £ 2,00  4,00° + 2,00 0,00°
BHMT 4.1 47,33*+7,02  52,67°+7,02 41,98 +5,88 56,00'+9,17 44,000+9,17 41,69*+9,18
CCCX2.1 50,00*+ 7,21 50,00 +7,21 38,64°+6,67 57,33*+4,16 42,67°+4,16 40,20°* 5,57
CCCX 2.2 49,33* + 12,22 50,67* + 12,22 39,77+ 12,12 66,67 +7,57 33,33*+7,57 30,52* +8,26

Trong cting mot cot, cdc s6 liéu c6 ki ty theo sau khdc nhau thi c¢6 su khdc biét vé mat théng ké (P < 0,05).
S6 ligu trong bdng thé hién s6 ligu trung binh (Mean) + D¢ léch chudn (SD) tii 3 ldn ldp lai. DC: déi chiing
BHMT 4.1: vi khudn Bacillus velezensis BHMT 4.1; CCCX 2.2: vi khudn B. amylolifequacien CCCX 2.2 va
CCCX 2.1: vi khudn B. subtilis CCCX 2.1.

gio (Bang 5). Két qua nay kha tuong dong véi
nghién ctiu ctia Basyony & Abo-Zaid (2018), khi
stt dung dich n6i Bacillus B10 va B8 dé kiém soat
tuyén tring M. incognita cho ti 1¢ ng tring dat
44,7 va 46,3%.

Két qua thi nghiém vé sy tac dong cua dich
ndi vi khudn Bacillus spp. cho thdy, ca 3 chung
vi khudn déu tc ché su nd tring manh (tu 40 -
70%) sau 72 gid dong nuoi cdy. Trong dd, chung
BHMT4.1 c6 ti1é nd tring ti 32,8 - 54% sau 72

Bang 5. Anh hudng ctia dich néi vi khu&n Bacillus spp. dén su nd tring tuyén tring Meloidogyne spp.
trong diéu kién in vitro

Chung vi khuén Ti 1é nG triing (%) ctia J2 v6i dich ndi Bacillus spp.

24 gy 48 gid 72 gid
bC 66* £ 5,0 83,8*+ 6,0 97,5* £ 1,2
BHMT 4.1 30,6° + 3,0 36,4+ 2,9 443+ 7,0
CCCX 2.1 32,8°+5.8 42,5+ 35 54,0° + 2,5
CCCX 2.2 37,5+ 3,8 41,4°*+ 5,8 45,7°+ 3.5

Trong cling mot cot, cdc so liéu c6 ki ty theo sau khdc nhau thi c¢6 su khdc biét vé mat thoéng ké (P < 0,05).
S6 ligu trong bdng thé hién s6 ligu trung binh (Mean) + D¢ léch chudn (SD) tii 3 ldn ldp lgi. DC: d6i chiing
BHMT 4.1: vi khudn Bacillus velezensis BHMT 4.1; CCCX 2.2: vi khudn B. amylolifequacien CCCX 2.2 va
CCCX 2.1: vi khudn B. subtilis CCCX 2.1.
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Puttawong va ctv. (2024) cho biét, dich huyén
phu va dich n6i B. subtilis lam ti 1¢ nd tring M.
incognita chi con 44 - 57% tuy chiing va nong do,
két qua trong nghién ctiu nay cho thdy chung
CCCX2.2 ¢6 ti 1é né tring cha tuyén trung phu
hop véi nghién ctiu trén. Mot nghién ctiu khac
cho thdy chung B. velezensis Bv-25 cho ti 1é tic
ché no tring lén dén 95 - 98% (Tian va ctv,
2022). Trong nghién ctiu nay ching BHMT4.1
cho khé nang kiém soat ng tring 44%, thap hon
so v6i nghién ctiu ctia Tian & ctv. (2022). Mot s6
Bacillus spp. khac tli nho, dua leo, ca tim ciing
lam gidam 42 - 84% s6 luong J2 va giam s6 not
san/ré (El-Nagdi & Abd-El-Khair, 2019). Diéu
nay cho thdy, mdi loai vi khudn khac nhau sé c6
hoat tinh enzyme, c6 cac gen phan ting phong vé
la khac nhau nén kha ning tac dong lén tuyén

trung cting sé khac nhau.
3.7. Pinh danh cac ching vi khuin bang phan
tich trinh ty vung gen 16s rRNA

Céc chung vi khuidn dugc dinh danh phén
tu bang cach gidi trinh tu 16S rRNA. Cay phat

sinh loai cho théy su phén tach r6 rét gitta nhém

B. subtilis, B. amyloliquefaciens va B. velezensis
(Hinh 4). Ching CCCX2.2 tuong dong voéi
ching B. amyloliquefaciens BCRC11601 va
NBRC15535 véi bootstrap 93 va 95%. Chung
BHMT4.1 ¢6 d¢ tuong dong cao véi chung B.
velezensis FZB42 (99,36%) véi bootstrap 93% va
B. velezensis CBMB205 véi bootstrap 90%. Dua
trén vi tri phan nhanh va méi quan hé gan gitia
cac chung, cho thdy mau BHMT4.1 thudc loai B.
velezensis v6i do tuong dong cao trén vung 16S
rRNA. Mit khiac, BHMT4.1 ndm cung nhanh
v6i mot s6 chung B. amyloliquefaciens cho thay,
trinh ty 16S rRNA gitia 2 loai nay rat giong nhau,
két qua nay pht hgp véi cac nghién ctiu trude la
chiing dugc xem la cing mot loai trong lich st
phan loai (Dunlap & ctv., 2016). D€ lam r6 hon
su khac biét giti cac chung B. amyloliquefaciens
va B. velezensis can gidi trinh ty thém ving
gen ropB va gyrB. Chung B. subtilis CCCX2.1
tuong dong cao véi chung B. subtilis DSM10 va
IAM12118 véi bootstrap 97%. Chung B. cereus
ATCC 14579 dugc sti dung dé€ lam nhém ngoai
cho thdy sy tach biét véi nhdm cac chung Bacillus
da phén lap dugc.

95% Bacillus amyloliquefaciens NBRC15535

]

Bacillus siamensis KCTC13613
Bacillus amyloliquefaciens BCRC11601
| Bacillus amyloliquefaciens MPA1034

t |— Bacillus velezensis BHMT4.1

|Bacil|us amyloliquefaciens CCCX2.2 |

Bacillus velezensis CBMB205

Bacillus velezensis FZB42

| Eacillus subtilis CCCX2.1

L.

61%
Bacillus subtilis DSM10
7% L Bacillus subtilis IAM12118

L Bacillus subtilis SBMP4

e ——

0.01

NR 074540.1 Bacillus cereus ATCC 14579 16S

Hinh 4. Cay phat sinh loai ctia cac loai Bacillus dya trén trinh tu gen 16S rRNA dugc xay dung
béing phuong phéap neighbor-joining st dung phan mém MEGA 12.0. Céc gia tri bootstrap dugc
hién thi tai cic diém nhanh. Bacillus cereus (ANR 074540.1) dugc st dung lam nhom ngoai.
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4. Thao Luin

Bacillus spp. 1a mét trong nhiing chi vi khuén
phd bién va tng dung nhiéu nhit trong kiém
soat tuyén trung Meloidogyne spp. (Engelbrecht
& ctv., 2022). Bacillus spp. gay tt vong au triing
Meloidogyne spp. nhd vao kha ning san xuét cac
hoat chat sinh hoc ¢6 vai tro quan trong trong
su phat trién ctia cay trong cling nhu trong qua
trinh kiém soat tuyén truing. Cac hgp chét cé
hoat tinh sinh hoc hodc cac chit chuyén hoa thu
cdp co thé gay doc cho tuyén trung va do d6 giét
chét tuyén trung (Mendoza & ctv., 2008). Bén
canh d6, su hién dién cta vi khudn giy nhiéu
tac dong khdc nhau 1én triing tuyén trung nhu
hoai tt, két tu va hinh thanh mang sinh hoc git
tring va du trung nd ra; ngoai ra, ¢ bang ching
vé kich thudc tring nhé hon, chat lugng triing
kém va chdm phat trién vi khong quan sat thdy
giai doan nao gin véi thai diém nd, do d6 tring
c6 thé dang tao ra trang thai ngua dong tuy y do
su hién dién cua vi khuén (Jiménez-Aguirre &
ctv,, 2023). Mot s6 vi sinh vat doi khang nhu
Pseudomonas spp., Bacillus spp., Trichoderma
spp. tao mang sinh hoc gidi phong cac enzyme
chitinase, protease... pha v& vo trling tuyén
trung, mang boc tring tuyén trung ngan tring
nd ra. Do do, giip khong ché mat s6 tuyén trung
trong tu nhién (Basyony & Abo-Zaid, 2018).
Lipopeptide vong cua surfactin va iturin do B.
subtilis tao ra c6 kha nang tic ché sy nd tring ctia
M. incognita va dong vai trd quan trong trong
viéc tang ti 1€ ti vong cua 4u trung (Kavitha va
ctv,, 2012).

Tac dung doi khang cta cac chung Bacillus
khac nhau trén triing Meloidogyne spp. tling
dugc trinh bay trong nghién ctiu ctia Lee & Kim
(2015). Cac tac gia nay da bdo cdo tac dung kiém

soat sinh hoc d6i v6i Meloidogyne spp. ctia cac
chung Bacillus spp. ban dia nhu gay hai cho cau
truc bén ngoai cuia du trung va vo tring. Trong
nghién ctiu nay, 3 ching vi khudn B. velezensis
BHMT 4.1, B. amyloliquefaciens CCCX 2.2 va
B. subtilis CCCX 2.1 da dugc phan l4p tu viung
dat va ré trong rau an 14 c6 kha ning san xudt
IAA, hoa tan phosphate va san xuét siderophore.
Tuy nhién, nghién ctiu méi chi duing lai & khao
sat kha ndng dinh tinh, nén can c6 thém nghién
ctu d€ dinh lugng hoat tinh IAA, kha nang hoa
tan phosphate va ham lugng siderophore cua
cac chung vi khuan Bacillus. Bén canh do, ghi
nhédn vé kha nang kiém soat tring va du trung
Meloidogyne spp. J2 trong diéu kién in vitro
da cho thdy cac chung vi khudn Bacillus spp.
rat c¢6 tiém nang trong ki€ém sodt tuyén trung
Meloidogyne spp. Viéc ap dung nhiing chung vi
khudn Bacillus ban dia nay lén céy trong trong
nha ludi va & diéu kién dong rudng la diéu kién
can thiét can phai thuc hién trude khi Ging dung

chiing trong diéu kién san xuit thuc dia.

5. Két Luan

ba phén 1ap va dinh danh béng hinh thai,
sinh héa va giai trinh tu viing gen 16S RNA dugc
3 chtng Bacillus phan lap tu ving rau an la bao
gom B. velezensis BHMT 4.1, B. amyloliquefaciens
CCCX 2.2 va B. subtilis CCCX 2.1. Ca 3 chting
vi khudn déu c6 kha ning sinh IAA, hoa tan
phosphate va san sinh siderophore. Hon niia, 3
chung déu c6 kha nang gay chét doi véi du trung
J2 va kiém sodt sy nd tring cua tuyén trung.
Trong do, chung B. velezensis BHMT 4.1 c6 kha
ndng gay chét au trung J2 Meloidogyne spp. v6i ti
1é cao nhét 66,67% sau 48 gis va kiém soat ti 1&

tic ché nd triing tuyén trung dat 44% sau 7 ngay.
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Két qua cho thdy, 3 chung vi khuén Bacillus ban
dia da phan lap rat c6 tiém ndang ting dung trong
kiém soat tuyén trung Meloidogyne spp. gay hai

trén cay rau.

L&i Cam Doan

Chung t6i cam doan bai bao do nhém tac gia
thuc hién va khong c6 bat ky méu thuan gitia cac
tac gia. Két qua nay chua tling cong bo trén
trén cac tap chi khoa hoc khac.

L6i Cam On

Tac gia xin cam on B Gido duc va Pao tao da
tai trg kinh phi cho nghién cttu nay thong qua dé
tai véi ma s6 BO2025-NLS-05.
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