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ABSTRACT

The study was to find out strains of bacteria isolated from fermented cereal grains,
including rice, corn, soybean and sesame, on De Man, Rogosa and Sharpe (MRS)
agar medium capable of antagonistic ability to Rhizoctonia solani fungus causing
damping-off on chilli seedlings (Capsicum annuum L.). The capability of bacterial
isolates against pathogenic fungus was investigated on PDA medium with 4
different experimental conditions including: (1) antagonistic bacteria and
pathogenic fungus were inoculated simultaneously, (2) using extracellular fluids of
antagonistic bacteria, (3) pathogenic fungus was inoculated 24 hours ahead, and
(4) antagonistic bacteria were inoculated 24 hours ahead. The results showed that
a total of 33 bacterial isolates were obtained from 4 cereal grains, including 11
strains from rice, 14 strains from corn, 4 strains from soybean, and 4 strains from
sesame. Among bacterial isolates, the three strains M2, M3 and G5 had the greatest
antagonistic performance with the mycelium growth of the R. solani fungus. The
isolate G5 showed the greatest antagonistic effectivness under the conditions of
which this strain was inoculated 24 hours before Rhizoctonia solani fungus. The
strain of bacteria G5 was identified as Bacillus velezensis. G5 by sequencing the
16S-rRNA gene (primers 27F-1492R). The results allow to conclude that fermented
cereal grains, particularly fermented rice grains, contain microbial sources of
Bacillus spp. being capable of bio-controlling the damping-off on chilli seedlings.
TOM TAT

Nghién ciru nham tim ra dong vi khudn doi khang tot véi nam Rhizoctonia solani
gdy bénh chét guc cdy con trén 6t dwgc phan ldp tir 4 hat ngii coc gom gao, bdp,
dau nanh va me lén men trén moi truong De Man, Rogosa and Sharpe (MRS) agar.
Thi nghiém khdo sdt khd ning doi khing dwgc thiee hién trén méi truong PDA véi
4 phirong phdp b6 tri gom: (1) vi khudn doi khdng va nam bénh dwoc dit vio dia
Petri cimg lic; (2) sit dung dich ngoai bao ciia vi khuan; (3) nam dwoe dit trude vi
khudn 24 gio- va (4) vi khudn dweoc dit trieée nam 24 gio. Tong cong 33 dong vi
khudn duoc phan lap tir 4 logi hat ngii cécvéill, 14, 4vi 4 dong lan luot tir gao,
bdp, ddu nanh va mé, trong dé 3 dong vi khudn M2, M3 va G5 ¢é hiéu sudt doi
khang 16t v6i khudn ty nam R. solani. Ngodi ra, dong G5 thé hién hiéu suét doi
khéng véi nam R. solani tot nhat khi vi khudn duworc dat truede ndm 24 gio. Két qua
gidi trinh tir doan gen 16S-rRNA (véi cap méi 27F- -1492R) cua dong G5 cho thay
thugc loai Bacillus velezensis GS5. Tém lai, 6 thé thay rang hat gao lén men cd chira
nguon vi khuan Bacillus spp. ¢é kha néng ikc ché tot nam R. solani gdy bénh chét
guc cdy con trén ot.
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1. PAT VAN BE

Cay ¢t (Capsicum sp.) thudc ho ca (Solanaceae)
1a loai rau gia vi duoc trong phd bién & ving Bong
bang song Ctru Long, 1a cdy rau an trai c6 gia trj cao
& thi truong trong nuéc va xuit khau (Mai Thi
Phuong Anh va ctv., 1996). Bén canh nguon dinh
dudng doi dao nhu vitamin A, C, By, Bs. trai 6t con
chta cac hop chit chéng oxy hoéa nhu Capsaicine
(C1sH27NO3), 1a mdt chat co vi cay gitip tao cam giac
ngon miéng khi an va kich thich qua trinh tiéu hoa
(Mai Thi Phuong Anh va ctv., 1996). Cliing nhu
nhiéu loai cdy trong khéc, chat luong va san luong
ot bi de doa nghiém trong boi cac loai bénh hai,
trong d6 co6 bénh chét guc cdy con do nam
Rhizoctonia solani gdy ra la bénh gay hai quan trong
do mam bénh c6 thé xam nhiém va gay hai trong
sudt qua trinh sinh truéng caa cay (Pernezny and
Momol, 2006). Tuy nhién, viéc sir dung thudc hoa
hoc lién tuc trong thoi gian dai dé phong trir bénh
hai s& lam mam bénh dé hinh thanh tinh khang, dé
phat sinh loai méi, gy 6 nhiém méi trudng, mat can
bang hé sinh thai nong nghiép, dong thoi con gy ra
hién tugng luu ton cac hoa chat doc hai trong nong
san gy anh huong dén stuc khoe nguoi tiéu dung
(Tran Anh Lua, 2016). Bién phap phong trir sinh hoc
dya trén sy van dung cac tuong tac cia vi sinh vat
v6i nhau, dé phat huy vai tro cia vi sinh vét c6 loi
¢6 kha ning kiém soat cac tic nhan gay bénh thong
qua cac co ché nhu tiét khang sinh hay gian tiép kich
thich tinh khang bénh cdy trong dé ¢ ché sy phat
trién cuia mam bénh, day 1a huéng phat trién bén
viing trong san xuit nong nghiép trong tuong lai do
nhig wru diém ciia ching nhu than thién va an toan
véi moi truong (Silva et al., 2004; Agrios, 2005).
Mot s6 nghién cau & Viét Nam trong viée ap dung
vi sinh vat dbi khang dé phong trir sinh hoc bénh dbi
v6i nam R. solani gy ra dwoc ghi nhan, dién hinh
nhu nghién ciru cia Luu Thé Hung (2014) cho thdy
chung Bacillus amyloliquefaciens c6 kha nang quan
ly t6t bénh dém van trén lta do nAm R. solani véi
hiéu qua giam bénh dat 47,6% trong diéu kién nha
ludi, hay nghién ctru ciia Ngo6 Thi Kim Ngan (2014)
cho thay hai chung xa khuan KS-STe, va TO-VL114
Vv6i higu suat dbi khang trong diéu kién phong thi
nghiém lan luot 13 59,6% va 60,8%. Tuy nhién, cac
nghién ctu nhim phong trir nim R. solani gay bénh
chét guc cy con trén cay 6t bang tac nhan sinh hoc
phan 16n chi tap trung khai thac nhém vi sinh vét &
khu vue vang ré caa cdy trong (PGPR) ma it quan
tam dén cac cong dong vi sinh vat khac. Bén canh
do, trong cac nghién ciru trude day, Tohno et al.
(2013) cho théy trong thoi gian 1én men hat gao, mot
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s6 loai vi khuan c6 kha nang tiét ra cac hop chét tc
ché vi sinh vat gay hai nhu bacteriocin, bacilyxin,
chlotetaine, iturin A, mycobacillin, bacillomycin,...
Do do, nghién ctru nay duoc thuc hién nham muc
tiéu phan 1ap va tuyén chon mot s6 dong vi khuén tir
mot s6 hat ngii cbc 1én men nhu hat gao, bip, dau
nanh va mé ¢6 kha nang ddi khang véi nim R. solani
gdy bénh chét guc cay con trén cay 6t nham da dang
tac nhan phong trir sinh hoc trong viéc quan 1y bénh
cy trong, gitip giam thiéu 6 nhiém méi truong do
hoa chét bao vé thuc vat gay ra.

2. PHUONG TIEN VA PHUONG PHAP
NGHIEN CUU

2.1. Phuwong tién

Ngudn ndm bénh Rhizoctonia solani dwgc cung
ca‘ip tir BO mon Bao vé thyc vat, Khoa Nong nghiép,
Trudng Pai hoc Can Tho, duge phan 1ap tir cdy 6t
bi nhiém bénh chét cay con co doc tinh giy bénh
cao. Hat gao luc, bap, dau nanh, me va sira tuoi tiét
tring ctia cong ty ¢6 phan sita Vinamilk Viét Nam.

2.2. Phwong phap nghlen ciru

2.2.1. Phdn ldp va tuyen chon mgt s6 dong vi
khudn tir 4 logi hat ngii coc lén men gom gao, bdp,
dau nanh va me

Thi nghiém phan 14p va tuyén chon mot s6 dong
vi khuan tir 4 loai hat ngii coc 1én men duoc thuc
hién theo phuong phép ctia V3 Thi Lé Trinh (2018).

Xt 1y mau: hat ngii cde duoc tiét trung bé mit
v6 bén ngoai bang cach ngam tirng mau hat véi con
70° trong 3 phit, sau d6 ngam tiép véi NaClO va
H,02 3% trong 3 phut cho méi dung dich. Cudi cing
ngam va rira hat ngii c6c¢ lai 3 1an voi nuéc cat da
tiét trung. Tién hanh ngdm cdc mau hat ngii coc di
tiét trfmg riéng biét v&i nudc cat tiét trung trong binh
tam gidc 500 mL theo ti 1¢ 1 hat : 3 nudc (wiv), day
kin bang nit gon tiét trung, dé yén trong toi ¢ diéu
kién phong thi nghiém 4 ngay. Khi d6 dung dich 1én
men hat ngil coc ¢ mui chua, tién hanh thu dung
dich nuéc chtra vi khuan nam phia bén trén ngii cdc
cho vao sita tuoi chuira trong binh tam giac 500 mL
véi ti 1€ 1 dung dich : 10 sita (v/v), sau d6 day kin
bang niit gon tiét tring, dé yén & noi thoang mat va
tranh 4nh ning mit troi trong 4 ngay, khi d6 moéi
truong nudi da tach 1op va c6 mui chua ngot. Phan
lap: Thu hoach phan dung dich ndam dudi I6p sinh
khéi ran nhu 1a ngudn vi khuan cua 4 loai ngii cic.
Tién hanh pha lodng dung dich chira vi khuan cua 4
hé vi khuan tir hat gao, bép, ddu nanh va mé véi hé
s6 pha loang 10. Hat 0,05 mL ting ndng do nho 1én
trén dia Petri chira mo6i truong De Man, Rogosa and
Sharpe (MRS) agar, trong 1 L méi truong gom: 10
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gram Proteose pepton; 10 g Beef Extract; 5 g Yeast
Extract, 20 g Glucose, 2 g Di-potassium hydrogen
phosphate, 5 g Sodium acetate, 2 g Di-amonium
citrate, 0,2 g Magnesium Sulphate, 0,05 g
Manganous Sulphate, 1 g Tween 80 va 12 g Agar.
Dung que cha trai déu vi khuan trén bé mat moi
truong, sau d6 cac dia Petri chira mau duoc dat trong
ta u ¢ 37°C trong 48 gio. Tién hanh cong doan tach
rong va 1am thuan cac dong vi khuan hién dién trén
moi truong MRS agar sau 4 ngay u bang méi truong
Tryptone Soybean Agar (TSA) (thanh phan trong 1
L moi treong TSA chira 17 g Tryptone; 3 g Papaic
digest soybean meal; 25 g Glucose; 2,5 g
Dipotassium phosphate; 5 g Sodium chloride va 15
g Agar) trong 5 lan lién tuc sau d6 quan sat va mo ta
hinh thai khuan lac, nhuém Gram va mé ta hinh thai
té bao vi khuan sau khi cac dong vi khudn duoc tach
rong va lam tinh sach (John et al., 1994).

2.2.2. Khao sat kha nang uc ché ciia cdc dong
vi khudn phdan lgp lén sw phat trién khudn ty ciia nam
Rhizoctonia solani trong diéu kién in vitro

* Chudn bj nam: Nam R. solani dwoc nudi cay
trén moi truong Potato Dextrose Agar (PDA) cua
cong ty HiMedia, trong 1 L méi truong chaa 200 g
khoai tay; 20 g Dextrose va 15 g Agar 2 ngay trudc
thoi gian b tri thi nghiém. Sau do, dung pasteur
pipette thuy tinh ¢6 duong kinh 6 mm dé cat thanh
cac khoi agar c6 chira sgi ndm phat trién.

* Chuan bj vi khudn: Khuan lac cua cac dong vi
khuan phan 14p tinh sach sau khi ria trén méi truong
dugc nudi tang sinh trong 30 mL moi truong TSB
tiét trung va lic véi tée do 120 vong/phit trén may
lic ngang GFL 3018 trong 2 ngay dudi diéu kién
phong thi nghiém (28+2°C). Tién hanh thu sinh
khéi vi khuan bang cach ly tim dung dich da duoc
tang sinh trude d6 vai toe do 6.000 vong/phut trong
10 phut trén may ly tdm Mikro 220R. Sau khi ly tdm
cho phan dung dich trong & trén sang éng falcon vo
trung khac (dung dich nay dugc xem nhu dich ngoai
bao dé tién hanh bd tri thi nghiém khao sat kha ning
d6i khang bang cach sir dung dich ngoai bao cia vi
khuan). Tién hanh hiéu chinh mat s6 vi khuan sau
khi ly tam vé& 107 CFU/mL bang nudéc cat tiét trung
thong qua viéc kiém tra mat sb vi khuin bing
phuong phap nho giot (Hoben and Somasegaran,
1982).

* B tri thi nghiém: Viéc khao sat kha nang doi
khang ciia cac dong vi khuan phan 1ap véi nim R.
solani dugc thuc hién theo phuong phap cua Denis
and Webster (1971). Thi nghiém dugc thyc hién trén
mdi trudng PDA véi 3 1an 13p lai cho mdi ching vi
khuan va ndm. Thuc hién dat khoanh khuan ty ndm
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R. solani c6 dudng kinh 6 mm vao vi tri chinh gitra
dia Petri c6 chira moi truong PDA, tiép theo dat
khoanh gidy loc co duong kinh 1 cm d dwoc tam
huyén phu vi khuan (107 CFU/mL) 1én bé mat moi
truong tai 3 vi tri lién tuc nhau twong Gtng va4i 3 dong
vi khuan khac nhau (cach thanh dia Petri 1 cm) va
vi tri con lai dat mau déi chung véi khoanh gidy loc
dugc tim nudc cit tiét trung, dé trong 1 phuat tién
hanh gap gidy loc ra khoi dia Petri (Hinh 1). Dit cac
dia chita mau vao ti i & nhiét do (2842°C) va ghi
nhan kha niang d6i khang & cac thoi diém 3, 5, 7 va
9 ngay sau bo tri (thoi diém khuan ty nam moc vé
phia dbi chung cham thanh dia Petri) va tinh phan
tram ddi khang (hay con goi la hiéu suat dbi khang)
theo cong thirc (1).

Phan traim d6i khang cua vi khuan (Percent
inhibition — PI) dugc tinh theo cong thuc Abbott
(duoc trich dan béi Pham Vin Bién va ctv., 2005)
Sau:

PI=(R-r)/Rx100 (1)

Trong d6: PI: phan tram d6i khang cua vi khuan

R: ban kinh khuan ty cia dong nam gay bénh vé
phia doi chiing (mm)

r: ban kinhqkhué‘in ty ciia dong ndm gay bénh vé
phia c6 vi khuan (mm)

Hinh 1. So d6 bd tri khio sat kha ning ddi
khang ciia vi khuin phén 1ap véi nAm
Rhizoctonia solani trén méi truwdong dia thach
PDA

*Ghi chii: DC: doi ching; VK: vi khuan; Nam bénh
duge dat o tam dia thach, cdc ching vi khuan khdac nhau
va doi chirng duwoc dat cach thanh dia 1 cm

2.2.3. Pdnh gid hi¢u qua doi khang ciia 3 dong
Vi ,khudn ky hi¢u M2, M3 va G5 tuyeén chon doi voi
nam R. solani trong diéu Kién in vitro

* Chudn bj ndm va vi khuan: thuc hién tuong ty
nhu muc 2.2.2
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* Bg tri thi nghiém: Viéc khao sat kha ning ddi
khang cua 3 dong vi khuan ky hiéu M2, M3 va G5
v6i nam R. solani dugc thyc hién theo phuwong phap
cua Denis and Webster (1971) vé6i 4 phuong phap
bé tri thi nghiém gom (1) Ca ndm R. solani va vi
khuan duoc dit trén moi truong cung mot thoi diém;
(2) dung dich ngoai bao cua vi khuan; (3) nim R.
solani dugc dat trudc vi khuan 24 gio va (4) vi
khuan dugc dat trude ndm R. solani 24 gid nham tim
ra thoi diém xir 1y dé cac dong vi khuan dbi khang
cho hiéu qua cao nhit. Cac thi nghiém vé khao sat
kha nang d6i khang & ca 4 phuong phap bb tri duoc
thuc hién trén moi truong PDA véi 6 1an lap lai cho
mdi chung vi khuan va nim. Trong d6, mdi dia Petri
chira 2 I3p lai cho mdi dong vi khuan thir nghiém va
duoc dat ddi Xtng nhau trén dia petri va 2 vi tri con
lai trén dia 14 2 doi ching vé6i nudc cat (Hinh 2).

—  Phuwong phdp bé tri 1: ¢ ndm R. solani va vi
khudn dwgc dat lén trén dia méi triecong PDA ciing
mét thoi diém thi nghiém: Tién hanh dat khoanh
khuan ty c6 dudng kinh 6 mm vao vi tri chinh gitra
dia Petri c6 chtta mdi truong PDA, tiép theo dat
khoanh gidy loc c6 dwong kinh 1 cm da duoc tim
huyén phu vi khuan voi mat s6 107 CFU/mL 1én bé
mat moi trudng tai 2 vi tri d6i Ximg nhau tuong tng
v6i 2 1an 13p lai cho 1 dong vi khuan (cach thanh dia
Petri 1 cm) va vi tri con lai dat mau d6i ching vai
khoanh giay loc duoc tim nudc cét tiét trung, dé
trong 1 phut tién hanh gap gidy loc ra khoi dia Petri
(Hinh 2). Bt cac dia chita mau vao ta G ¢ nhiét do
(28 + 2°C) va ghi nhan kha ning déi khang & cac
thoi diém 3, 5, 7 va 9 ngy sau bd tri thong qua hiéu
suit d6i khang cuia cac dong vi khuan duoc tinh theo
cong thuc (1).

Hinh 2. So d6 bd tri khio sat kha ning doi
khang ciia 3 dong vi khuén trién vong (M2, M3
va G5) véi nAm Rhizoctonia solani trén méi
truong PDA
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*Ghi chi: PC: déi chimng; VK: vi khudgn; Ndm bénh
dugc dat o tam dia thach, 2 lap lai ciia cing 1 ching vi
khudn va doi chitng duoc dat cach thanh dia 1 cm

—  Phuong phdp bé tri 2: sir dung dich ngogi
bao ciia vi khuan: Khoan 4 giéng d6i xung nhau
bang cach duc 16 c¢6 duong kinh 6 mm trén moi
truong thach PDA (vi tri duc cac giéng cach thanh
dia Petri 1 cm). Dung pipet vo tring hat 50 uL dich
ngoai bao cua vi khuan tir huyén phu da duoc ly tim
trude d6 cho vao giéng da tao & 2 vi tri ddi xung
nhau twong tng véi 2 13p lai cho 1 dong vi khuén va
2 vi tri con lai chira nu6e cat tiét trung, dé yén 5 phut
cho dung dich thim vao méi trudng, sau do dat
khoanh khuén ty c6 duong kinh 6 mm ciia dong nim
R. solani gay bénh dang phat trién tét vao vi tri chinh
gitra dia Petri (Hinh 2), 01 & nhiét d¢ (284+2°C) va ghi
nhan kha ning d6i khang & cac thoi diém 3, 5, 7 va
9 ngay sau bd tri thdng qua hidu suat d6i khang duoc
tinh theo cong thuc (1).

—  Phuwong phdp b6 tri 3: Nam R. solani duoc
dat lén trén méi truong PDA truéc Vi khudn doi
khdng 24 gio: Dit khoanh khuan ty c6 duong kinh 6
mm ciia dong nam R. solani dang phat trién tot 1én
trén moi truong nudi cy vao vi tri chinh giita dia
Petri va dt vao ti i cho nam phat trién trong 24 gio.
Sau d6, tién hanh cho gidy loc c6 dudng kinh 1 cm
da dwoc tim huyén phu vi khuén (107 CFU/mL) 1én
trén bé mit dia moi truong PDA & 2 vi tri d6i xang
nhau twong tng vai 2 1an 13p lai cho 1 dong vi khuan
(cach thanh dia Petri 1 cm), 2 vi tri con lai chira mau
dbi chirng. Sau 1 phut dé yén va tién hanh gap gidy
loc ra khoi dia Petri (Hinh 2). Cac dia Petri chira mau
dugc dat vao ti 0 ¢ nhiét do (28+2°C) va ghi nhan
kha ning d6i khang vao cac thoi diém 3, 5,7 va 9
ngdy sau bo tri thong qua hiéu suat ddi khang cua
cac dong vi khuan duoc tinh theo cong thirc (1).

—  Phuong phdp bo tri 4: Vi khudn doi khing
dwoc dat lén trén moi truong PDA trucc nam 24
gio: Pt gidy loc co duong kinh 1 cm da duoc tim
huyén phu vi khuén c6 nong do 107 CFU/mL lén
trén bé mat dia moi trudng PDA & 2 vi tri ddi ximg
nhau twong ting v&i 2 1an 13p lai cho 1 dong vi khuan
(cach thanh dia Petri 1 cm), 2 vi tri con lai chita mau
dbi chung. Sau 1 phut dé yén va tién hanh gap gidy
loc ra khoi dia Petri, sau d6 dat vao ta u. Sau 24 gio,
dat khoanh khuan ty c6 duong kinh 6 mm ciia dong
nam R. solani dang phat trién tét 1én trén méi trudng
nudi cdy vao vi tri chinh giita dia Petri (Hinh 2). Cac
dia Petri chira mau duoc dit vao trong ta G & nhiét
d6 (28 + 2°C) va ghi nhan kha nang d6i khang vao
cac thoi diém 3, 5, 7 va 9 ngay sau bd tri thong qua
hiéu suat d6i khang dugc tinh theo cong thuc (1).
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2.2.4. Pinh danh dong vi khudn ky hiéu G5 ¢6 2.2.5. Xur Iy 56 ligu
kha ndng doi khdang tot véi nam R. solani gdy bénh
chét guc cdy con bang phwong phdp gidi ma trinh tw
dogn gene 16S rRNA

Két hop céc diic diém hinh thai khudn lac, té bao
va do tuong dong cia dong vi khuan dugc BLAST

S6 ligu thi nghiém dwoc xir 1y trén phan mém
Excel vakiém dinh théng ké ANOVA, so sanh bang
phép thtr Tukey bang phan mém Minitab 16.2.

3. KET QUA VA THAO LUAN

dé x4c dinh tén loai. Pinh danh bang phuong phap 3}-1- ‘Phﬁn l_‘:‘P va t“}’ér} Ch‘.;n mat sb ii(‘)ngAvi
giai trinh tw doan gene 16S rRNA v&i cip mdi tong khuan tir 4 loai hat ngii coc gom gao, bap, diu
quat 27F/1492R (Lane, 1971) véi trinh tu nanh va me

nucleotide: 27F: 5> AGA GTT TGA TCC TGG K&t qua phan 1ap vi khun trén moi truong MRS

CTC AG 3’; 1492R: 5 GGT TAC CTT GTT ACG agar thu duoc tong cong 33 dong vi khuan tir 4 loai
ACT T 3. Sau 46, doan gene ndy duoC giai ma trinh hat ngii cdc 1én men. Trong do, c6 14 dong vi khuan
tw & cong ty trach nhi¢ém hiu han Hoa Sinh Phit Sa. - gy phan 14p tir hat bip, chiém ti 16 42,4%; 11 dong
Str dung chuong trinh BLAST de so sanh trinh tu vi khudn dugc phan 1ap tir hat gao, chiém ti lé
DNA cua chung vi khuan can d;onh danNh VGi trinh ty 33,3%; 4 dong vi khuan duoc phan 1ap tir hat dau
DNA cua bo gen cac lodi vi khuan c6 san trong ngn — panh_ chiém ti 16 12,1% va 4 dong vi khuin dugc
h@r?g ge/I)l thé gidi GenBank (https://www.ncbi.nlm. phan Iap tir hat rﬁé, chiém 12,1% (Bang 1). )
nih.gov/).

Bang 1. S6 lweng vi khuén dwgc phén I4p tir 4 loai hat ngii cdc 1én men

STT Ki hiéu miu Ngudn goc  Téng sé dong  Ti |é (%)
1 Gl1, G2, G3, G4, G5, G6, G7, G8, G9, G10 va G11 Gao 11 33,3
2 B1, B2, B3, B4, B5, B6, B7, B8, B9, B10, B11, B12, Bép 14 124
B13 vaB14 '
3 Dl1,b2,b3vab4 Pau nanh 4 12,1
4 M1, M2, M3 va M4 Me 4 12,1
Tong cong 33 100
Dic diém hinh thai khuan lac cia 33 dong vi mau: tring duc, tring sita, vang va vang cam, trong
khuén phan lap duoc trinh bay trong Bang 2, véi cac d6 khuén lac ¢6 mau tréng duc chiém ti 1& cao nhat
dang gom: hinh tron chiém 87,9%, hinh thoi chiém V6i 63,6%. Do phang khuan lac dao dong tir dang
9,1% va khudn lac c¢6 hinh dang bat dinh chiém phang dén mé va kich thudc cia khuan lac dao dong

3,0%. Mau sic khuan lac twong d6i da dang véi cac tir 0,5 dén 8,0 mm (Hinh 3).
.. e

Hinh 3. Pic diém hinh thai khuin lac cia mét s6 dong vi khuin trén méi treong TSA

Dic diém hinh thai té bao cua 33 dong vi khuan que Véi ti 18 1an luot chiém 27,3% va 15,2%. Bén
phan 14p duoc nhan dang trén kinh hién vi & vat kinh canh d6, c6 1 dong vi khuén ¢6 dang hinh phéy trong
100X duoc trinh bay & Bang 2. Két qua cho thay c6 tong s6 33 dong vi khuan phan 1ap, chiém ti 1& 3,0%
18 trong tong sb 33 dong vi khuan co té bao dang cac dong phan lap (Hinh 4). Tat ca cac dong vi
hinh cau (chiém 54,6% dong vi khuén phan 1ap). khuan phan 1ap déu 1a vi khudn Gram duong, chiém
Ngodi ra, 9 va 5 dong vi khuan trong tong s6 33 dong ti 1€ 100%.
phan 1ap lan luot c6 dang hinh trimg va dang hinh
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Bang 2. Pic diém hinh thai khuin lac va té bao ciia 33 dong vi khuin phén 1ap

Pic diém hinh thai khuin lac

Dic diém hinh thai té bao

Dicdifm _ Cicloai _ Sélugng Tili (%) Hinhdang  Sélugng  Tili(%) oM
Tron 29 87,9 .
Hinh dang Thoi 3 91 Hinh cau 18 54,55
Bat dinh 1 3,0
Trang duc 21 63,6
e Trang sira 1 3,0 . .
Mau sac Ving 10 30,3 Hinh trimg 9 27,27 100%
Vang cam 1 3,0 Gram
. Nguyén 31 93,9 . duong
Dang bia Gon song 5 6.1 Hinh que 5 15,15
e Phéng 5 15,2
Po no1 !
; Mo 28 84,9 . 2
58 o Kho nhan 15 455 Hinh phay 1 3,03
; Tron lang 18 54,6

Hinh 4. Hinh thai té bao ciia 3 dong vi khuin dai di¢n (B3, B5 va B12) dwgc quan sat duoéi kinh hi¢n vi
guang hoc véi d9 phong dai E100

3.2. Khio sat kha ning dbi khang véi nidm
R. solani gdy bénh trén 6t trong diéu kién in vitro
cuia cac dong vi khuin phén 1ap

Két qua khao sat kha ning d6i khang voi dong
nim R. solani gy bénh trén 6t trong diéu kién in
vitro cua cac dong vi khuan phan 1ap dugc trinh bay
trong Bang 3. Két qua cho thay co 23 trong tong s6
33 dong vi khuén phan 1ap ¢6 kha niang doi khang
v6i ndm R. solani, véi hiéu suat déi khang (HSPK)
dao dong trong khoang tir 2,59-55,2% va chiém ti I8
69,7% cac dong thir nghiém. Dong thoi, HSPK cua
tat ca 23 dong nay déu c6 cung xu huéng giam dan
theo thoi gian thi nghiém. Diéu nay c6 thé 1a do moi
truong nudi cdy dé bé tri thi nghiém 1a PDA, 1a moi
truong thich hop cho ndm phat trién tét, do d6 sy
sinh trudng va phat trién ciia nAm tét hon so véi Vi
khuan theo thoi gian thi nghiém, vi vay, hiéu suat
dbi khang cua cac dong vi khuan giam xudng theo
thoi gian.
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Trong s6 23 dong vi khun thé hién kha ning ddi
khang v6i dong nim gay bénh R. solani, 3 dong vi
khuan ky hiéu M2, G5 va M3 c¢6 kha ning duy tri
hiéu qua d6i khang cao va khac biét y nghia thong
ké so v6i cac dong vi khuan con lai qua bon thoi
diém khao sat. Dong vi khuan M2 thé hién kha ning
dbi khang t6t nhat va on dinh qua tat ca cac thoi
diém lay chi tiéu. Hiéu suat ddi khang cua dong vi
khuan nay dao dong trong khoang tir 41,8 dén
55,2%, dat cao nhét & thoi diém 3 ngay sau bd tri
(NSBT) véi 55,2%. Ké dén 1 dong vi khuan M3 va
G5 v6i HSPK dat lan luot dao dong trong khoang
tir 38-52,2% va tir 40-50%, cao nhat la 52,2% (M3)
va 50% (G5) vao thoi diém 3 NSBT. Do ba dong vi
khuin M2, M3 va G5 thé hién kha nang d6i khang
t6t nhét véi ndm R. solani va twong d6i 6n dinh ¢ tat
céa cac thoi diém thi nghiém, vi vay chung dugc chon
dé thyc hién cac nghién ctru tiép theo.
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Bang 3. Hiéu suit doi khang cia 23 trong téng sé 33 dong vi khuin phan 13p véi nAm Rhizoctonia solani

(04/2019)
i . Hiéu suat doi khing (%)

STT  Nghi¢m thirc 3NSBT 5 NSBT 7 NSBT 9 NSBT
1 B9 43,60° 0,0% 0,0 0,0'
2 B12 41,6¢ 36,7¢ 27,8¢ 27,49
3 B13 41,5 32,01 32,20 29,31
4 B14 46,6° 41,5¢ 43,3 27,99
5 Gl 28,7" 20,9 22,6 12,1
6 G2 14,8 19,5 6,5" 2,6
7 G3 35,30 32,5 29,8t 31,5
8 G4 27,9" 18,9 17,99 7,1
9 G5 50,0 44,89¢ 43,75 40,0%
10 G6 45,0 43,2 40,5 37,9
11 G7 37,2 33,1f 40,7° 34,8t
12 G8 37,9f 32,6f 31,8¢ 32,1¢f
13 G9 36,9 32,3 30,9¢ 28,59
14 G10 34,19 36,8¢ 32,31 35,3
15 G11 27,3" 24,3" 31,4¢ 21,5"
16 M1 23,8 29,69 20,6' 15,3
17 M2 55,22 53,9° 52,12 41,8
18 M3 52,20 50,10 45,2 38,00
19 M4 6,7" 10,2 4,20 0,0'
20 )| 22,5 0,0 0,0 0,0'
21 P2 19,3 0,0 0,0 0,0'
22 p3 20,5 0,0 0,0 0,0'
23 P4 23,3 0,0 0,0 0,0'

CV (%) 37,25 42,25 48,56 49,84
F * * * *

*Ghi chu NSBT: ngay sau bo tri; B: bép; G: gao; D: ddu nanh; M: me; Trong cung mot Cot, cdc chir $6 ¢6 mau tu theo
sau giong nhau thi khéng khdc biét cé y nghia thong ké o mirc 5% (*) theo phép thir Tukey

3.3. Panh gia hiéu qua dbi khang cia 3 dong
vi khuin ky hi¢u M2, M3 va G5 dbi véi nam R.
solani trong diéu Kién in vitro véi 4 phwong phap
bé tri khac nhau

3.3.1. Phuong phdp bé tri 1: ndam R. solani va
Vi khudn dwoc dat 1én trén méi truong PDA cing
mgt thoi diem

Két qua khao sat kha nang d6i khang cia 3 dong
vi khuin M2, M3 va G5 véi ndm Rhizoctonia solani
théng qua hiéu suat d6i khang khi nim va vi khuin
duoc dat 1én moi trudng cing mot thoi diém dugc
trinh bay trong Bang 4. Nhin chung, ba dong vi
khuan déu thé hién kha nang déi khang cao qua céac
thoi diém khao sat. HSDK ciia 2 dong vi khuan M3
va G5 c6 xu hudng tang theo thoi gian thi nghiém,
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trong khi dong vi khuan M2 lai giam xudng. Bén
canh d6, dong vi khuan G5 ludn duy tri hiéu suat ddi
khéang cao nhét qua moi thoi diém, dac biét1a ¢ 9
NSBT dong vi khuan nay c6 HSPK 1a 59,6%, khac
biét y nghia thong ké & muc 5% so véi 2 dong vi
khuan con lai. Dong vi khuan M3 cho HSPK véi
nim bénh cao nhat ¢ 9 ngay sau khi ciy va dat gia
tri 52, 8%. Trong khi dong vi khuan M2 dat HSPK
thip nhat so v&i hai dong vi khuin G5 va M3. HSPK
cao nhit cua cua dong vi khuin M2 dat 44,3% vao
thoi diém 5 ngay sau bd tri. Nhu vay, khi dat cung
lac vi khuin va nim gdy bénh 1én trén méi trudng
PDA, dong vi khuin G5 va M3 thé hién kha ning
d6i khang tot voi dong nim R. solani gay bénh trén
ot.
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Bang 4. Higu suit d6i khang ciia 3 dong vi khuin véi nam R. solani khi dwgc chiing cing mét thoi diém

thi nghiém

Hiéu suit dbi khang (%)

STT Nghi¢m thic 3NSBT 5 NSBT 7 NSBT 9 NSBT
1 M2 42,3° 44,47 415° 39,4°
2 M3 39,7¢ 41,8° 49,0° 52,8°
3 G5 49,9° 50,2° 54,00 59,6°

CV(%) 10,82 8,63 11,64 17,35

F

*Ghi chii: NSBT: Ngdy sau bé tri; M: Me; G: gao; Trong ciing mgt Cot, cac chit S0 ¢6 mau i theo sau giong
nhau thi khéng khac biét c6 y nghia thong ké ¢ mirc 5% (*) theo phép thir Tukey

3.3.2. Phwong phdp bo tri 2: bo tri bang dich
Nngogi bao vi khuan

Két qua khao sat kha nang d6i khang ciia 3 dong
vi khuan M2, M3 va G5 vé6i dong nam R. solani
thong qua hiéu suit dbi khang khi sir dung dich
ngoai dé bé tri dwoc trinh bay trong Bang 5.

_ HSDK ciia céc dong vi khudn c6 xu huéng giam
dan theo thoi gian. O thoi diém 3 NSBT, HSPK cua

dong M2 dat cao nhat véi 41,26%, khac biét thong
ké & mirc ¥ nghia 5% so v&i 2 dong vi khuén con lai.
Sang céc thoi diém 5, 7 va 9 NSBT, 2 dong vi khuan
M2 va G5 c6 HSDK tuong duong nhau va khac biét
so voi dong M3. Cu thé 2 dong nay lan luot dat
43,1% (M2), 37, 8% (G5) ¢ th(‘ri»diém 5 NSBT va
30,8% (M2), 32,4% (G5) ¢ thoi diém 9 NSBT. Dong
vi khuén M3 luén dat HSPK thip hon so v&i 2 dong
con lai qua tat ca cac thoi diém khao sat va khac biét
¥ nghia théng ké (p<0,05).

Bang 5. Hiéu suat dbi khéng ciia 3 dong vi khuin véi nim R. solani khi dwgc bé tri bing dich ngoai bao

cia vi khuén

Hiéu suét dbi khang (%)

STT Nghigm thirc 3NSBT 5 NSBT 7 NSBT 9 NSBT
1 M2 41,30 43 5° 36,1° 30,8°
2 M3 37,30 38,9 31,6° 28,30
3 G5 38,10 42,6° 37,8° 32,42

CV(%) 574 585 8,60 6,97

F

*Ghi chii: NSBT: Ngay sau bo tri; M: Me; G: gao; Trong cung mot Cot, cdc chi 6 ¢6 mau tr theo sau giong
nhau thi khong khdc biét cé y nghia thong ké ¢ Mirc 5% theo phép thir Tukey

Hiéu qua trc ché khuan ty nam do dich ngoai bao
cua cac dong vi khuan giam dan theo thoi gian ghi
nhan chi tiéu c6 thé 1a do méi trudng nudi cdy dé bd
tri thi nghiém la PDA, 1a méi truong thich hgp cho
nim phat trién tot, bén canh d6 c6 thé cac hop chat
¢6 hoat tinh sinh hoc do 3 dong vi khuan nay tiét ra
dé wc ché su phat trién cia nim R. solani thuoc
nhém dé bay hoi va khong dugc cung cap lién tuc
boi ngudn vi khuan séng nén tinh bén viing vé kha
ning d6i khang véi nim gay bénh cua dich ngoai
bao do vi khuan tiét ra 1a khong 6n dinh theo thoi
gian thi nghiém nhu theo két qua nghién ctru cua Pal
and Gardener (2006) va Chi et al. (2012) cho thiy
nhiéu loai khang sinh dugc tong hop bai vi khuan
nhom Bacillus sp. gém nhitng chét c6 hoat tinh sinh
hoc nhu bacillomycin, fengycin, mycosubtilin,
zwittermicin va acetylbuanediol,... c¢6 hi¢u qua
ngan chin va ¢ ché sy phat trién cua cac dong nam
gdy bénh cay trong 1a nhiing hop chét hitu co rat dé
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bay hoi. Nhu vay, thi nghiém sir dung dich ngoai
bao cho thiy dong vi khudn M2 va G5 c6 hiéu qua
t6t hon dong M3 trong viéc d6i khang voi nim R.
solani gay bénh trén 6t.

3.3.3. Phuong phap bo tri 3: nam R. solani
duoe dat truéc vi khudn 24 gio

Két qua khao sat kha nang d6i khang véi nam R.
solani cua 3 dong vi khuan ky hiéu M2, M3 va G5
thong qua hiéu suat d6i khang & diéu kién thi nghiém
nim duoc dit truée ba dong vi khuan 24 gio duoc
trinh bay trong Bang 7. Két qua cho thay hai dong
vi khudn M2 va G5 c¢6 HSPK giam theo thoi gian,
trong khi d6 dong vi khuan M3 ¢6 HSPK ting lén.

O thoi diém 3 NSBT, dong M2 c¢6 HSPK cao
nhét voi 29,03%, thap nhat 1a dong G5 véi 24,11%.
Trong khi dong vi khuén M3 cho HSPK 14 26,57 %.
Ca ba nghiém thic dat 3 dong vi khuan nay khac
biét y nghia thng ké (p<0,05) khi so sanh véi nhau.
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Sang thoi diém 5 NSBT, ca 2 dong M2 va M3 ¢6 kha nang d6i khang twong ty nhu véi thoi diém 5

HSDK cao twong duong nhau va cao hon dong G5 NSBT véi M2 dat 25,16% tuong duong voi M3

(p<0,05). Dén thi diém 9 NSBT, thir bac xép hang  (25,51%) va cao hon G5 véi HSPK la 22,3%.

Béing 7. Hiéu suat déi khang véi nAm Rhizoctonia solani ciia 3 dong vi khuin tuyén chon trong diéu kign
nam dwgc dat truwoc vi khuan 24 gio

Hiéu suét dbi khing (%)

STT  Nghiém thic

3NSBT 5 NSBT 7NSBT 9NS
1 M2 29,0a 27.2a 26,3b 252a
2 M3 26,6b 27.6a 30,6a 25,54
3 G5 24,1c 24,2b 21,9¢ 22,3c

CV(%) 9,20 8,00 14,96 7,43

F

*Ghi chu: NSBT: Ngay sau bd tri; M: Mé; G- gao; Trong cing mgt Cot, cdc chit 6 ¢é mau tie theo sau giong nhau thi
khong khdc biét co y nghia thong ké ¢ mitc 5% theo phép thir Tukey

Nhin chung, & ca 3 dong vi khuan déu thé hién 3.3.4. Phuwong phdp bé tri 4: vi khudn dwoc dat
kha ning d6i khang qua cac thoi diém khao sat. Nhu trieéc ndm R. solani 24 gio
vay, & diéu kién thi nghiém dong nam R. solani dwoc
dat truéc vi khuan lam cho HSPK cua 3 dong vi
khuan giam di rat nhiéu so véi khi dat ca nam va vi
khuan cing thoi diém ciing nhu phuong phép b tri
bang cac str dung dich ngoai bao cua vi khuan. Biéu
nay co thé giai thich 13 do méi trudng bd tri thi
nghiém 1a PDA thich hop cho nim phat trién va tiét
ra cac hop chit c6 kha nang tc ché hoidc 1am han ché
hoat dong ciia cac dong vi khuan ddi khang.

Két qua khao sat kha nang d6i khang véi nam R.
solani cia 3 dong vi khudn ky hidu M2, M3 va G5
thong qua hiéu suat d6i khang khi vi khuan dwoc dat
trugc nam 24 gid dugc trinh bay trong Bang 8. Nhin
chung, & ca 3 dong vi khuan thir nghiém déu c6 hiéu
suat d6i khang cao nhét khi so sanh 4 phuong phap
bd tri thi nghiém vai nhau.

Bang 8. Higu suét dbi khang véi nam R. solani ciia 3 dong vi khuén & diéu kién vi khuan chiing truéc
nam 24 gio

Hiéu suat dbi khang (%)

STT Nghiém thic

3NSBT 5 NSBT 7NSBT 9 NSBT
1 M2 49,51° 49,95° 48,90° 39,34°
2 M3 55,290 54,940 51,77° 52,36
3 G5 59,48 66,21° 57,43 60,96°
CV(%) 7,99 12,56 7,55 18,21

* * * *

F

*Ghi chu: NSBT: Ngay sau bé tri; M: Mé; G- gao; Trong cing mgt Cét, cdc chit 6 ¢é mau ty theo sau giong nhau thi
khong khdc biét c6 y nghia thong ké ¢ mitc 5% theo phép thir Tukey

Hai dong vi khudn M2 va M3 c6 HSPK giam cham vao nhau (Hinh 5), chirng t6 dong M2 c¢6 kha

dan theo thoi gian thi nghiém trong khi dong vi nang tiét ra mot s6 enzyme hoac chit khang nim c6
khuin G5 c6 HSPK ting dan. Trong tt ca cac thoi kha nang ¢rc ché mam bénh. Diéu nay hoan toan phu
diém ghi nhan, hiéu suat d6i khang cua dong G5 hop, bai cac dong vi khudn dugc phén 1ap tir viéc
ludn cao nhét, ké dén 1a HSPK cua dong M3 va thép Ién men c6 kha nang tiét ra hoat chat sinh hoc
nhét 1a dong vi khuan M2, khac biét ¥ nghia thong bacteriocin c6 thé tidu diét cac vi sinh vat khac do
ké (p<0,05) khi so sanh v6i nhau. Dong vi khuan G5 su hinh thanh c4c kénh lam thay doi tinh tham thau
cho HSPK véi dong niam gay bénh cao nhét véi clia mang té bao va tin cong peptidoglycan dé lam

66,21%, trong khi d6 hai dong vi khuan M2 va M3 suy yéu thanh té bao (Nguyén Thi Hoai Ha va ctv.,
cho HSPK cao nhét va lan luot dat 49,95 va 54,9 % 2002). Theo Nguyén Thi Thu Nga (2003), trong cac
vao thoi diém 5 NSBT. vi sinh vat c6 loi trong tu nhién nhu ndm, xa khuén,
virus thi vi khuén dbi khang gitr vai tro vo ciing quan
trong, chung ton tai khip noi va trén bé mat ciy
trong, chung co kha niang han ché nhiing vi sinh vat
khac bang cac co ché nhu: tiét ra chat khang sinh,

Két qua nghién ctru cho thiy ca 3 dong vi khuén
ky hiéu M2, M3 va G5 c6 kha nang d6i khang cao
v6i ndm R. solani gay bénh hai trén 6t. Bén canh do,
khuan ty cua nim va khuan lac vi khuan M2 khong
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canh tranh vé dinh dudng, noi & ngoai ra con han ¢6 kha ning tiét chitinase phan hiy vach t bao ndm
ché sy phat trién cia nhom vi sinh vat khac gop phan R. solani va kiém soat bénh do nim Verticillium
tao sy can bang sinh thai trong ty nhién. Mot s6 két dahliae va Plectosporium tabacinum giy ra (Berg
qua nghién ctru ghi nhan vi khuan Bacillus cereus and Hallmann, 2006).

Hinh 5. Hiéu qua wc ché ciia dong vi khuin M2, M3 va G5 véi nAm Rhizoctonia solani é théi diém 5
ngay sau b tri

Ket qua khao sat hiéu qua d6i khéng thong qua dudng trén moi truong khong con hoac giam xudng
chi sb hiéu suat dbi khang cho thay dong vi khuan muc tdi thiéu, su phat trién cia ndm s& bi can tro.
G5 c6 hiéu suat di khang véi nim R. solani cao hon
va khac biét thong ké & muc y nghia 5% so véi hai
dong vi khuan con lai. Piéu nay cho thay hiéu qua
rc ché khuan ty nim cua dong vi khuan G5 dugc
thuc hién bai nhidu co ché khac nhau va st dung co
ché canh tranh nhiéu hon co ché tiét khang sinh.
Hinh anh ghi nhan tir thi nghiém (Hinh 5) cho thay
chiang vi khuan G5 phat trlen lan rong vé phia khuan
ty ciia nam bénh lam sgi ndm khong thé vuot qua
dugc. Sharma (2006) ciing nhan dinh rang khi mat
s6 cua vi khuan phat trién vuot troi s& thé hién kha

To6m lai, dong vi khuan G5 thé hién kha niang ddi
khang tSt nhat voi nim R. solani & diéu kién vi
khuan duoc chung truge nam sau 24 gio. Do dé, co
thé sir dung dong vi khuan G5 trong phong trir ddi
v6i nam R. solani gay bénh Chét ciy con trén 6t bang
cach phun ngtra tru6c khi nam bénh xuat hién. Nhu
vay, két qua nay cho thiy viéc sir dung 3 dong vi
khuan nay dé phong ngira su phat trién cua nim R.
solani gy bénh cho cay trdng ¢ diéu kién thuc té
ddng rudng 1a rat can thiét va c6 hidu qua cao.

nang canh tranh dinh dudng, canh t’ran’h nguon Sétg 5 3-4-;?)?“[’1 danl: d(‘)nAg vi }‘h“f“} ky Eiéu G5co lfhﬁ
khong gian séng ,hay dwa vao co ché ti@t enzyme dé ning doi khang nam giy bénh ciy trong cao nhat
phan giai vach t¢ bé? sgi nam cua mam bénh. Su Trong s6 33 dong vi khuan phén 1ap va khéo sat
C?}nh tranh~nay co ﬂ_lf dlep_ raA’theo theu cach n%nr: kha nang doi khang véi nam R. solani cho thay dong
gy ra nhiing sy bién doi bat thuong trong hinh  vj khuan ky hi¢u G5 dugc phan 14p tir hat gao the
thanh bao tir, lam truong phong soi nam, pha hay hién kha niing d6i khéng cao thong qua chi s6 hi¢u
hoac lam hu hai cac cau tric cua soi nam hay tictra  syit dbi khang. Do do, dong vi khuan G5 dugc chon
cac enzyme phan giai sgi nam. Khi nguon dinh dé dinh danh.
Bang 9. Két qua dinh danh dong vi khuin phén 1ap G5
. A% Do twong Cic dong vi khuén trén co so dir ligu :
Dong  Nguén goc dong(%)  Tén loai vi khuan S6 dang ky Binh danh
Bacillus velezensis Bacillus
0,
G5 Hat gao 99,6% E7B42 NR 075005.2 velezensis G5
Dong vi khudn G5 c6 hinh thai khuan lac bét Bacilli; bo Bacillales; ho Bacillaceac dén chi
dinh, mau vang, phang, ria nguyén, be mit tron lang, Bacillus. Céc thong tin ve ket qua dinh danh dong vi
Gram duong va t€ bao c6 hinh cau. Bén canh do keét khuan nay dugc trinh bay trong Bang 9.

qua trinh tu doan gen cua dong vi khuan G5 tuong < - P
ddng véi doan gen 165-rDNA cia loai vi khudn 4. KET LUAN VA BE NGHI
Bacillus velezensis véi tinh déng hinh 1a 99,6%. 4.1. Kétlugn

Nhu véy, dong vi khuin c6 kha ning ddi khang tét
véi ndm khao sat thuoc chi Bacillus va duogc dinh
danh 1a Bacillus velezensis G5, xép theo bac phan
loai sinh vat tir giGi Bacteria; nganh Firmicutes; 16p

Ba muoi ba dong vi khuan da dugc phan lap tu
cac loai hat ngli coc 1én men gom bap, gao, me va
dau nanh trén moi truong MRS agar.
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Thong qua chi s6 hiéu suat ddi khang va két qua
khao sat kha nang dbi khang c6 thé thay dong vi
khuin G5 dat hiéu qua dbi khang cao nhat véi nim
R. solani & diéu kién thi nghiém vi khuin duoc
chung truée ndm 24 gid khi so vai 3 didu kién thi
nghiém con lai.

Két qua giai ma trinh tu doan gen 16S rDNA cua
dong vi khuan G5 duoc dinh danh la Bacillus
velezensis G5.

4.2. Pénghi

Tiép tuc nghién ctru thém anh huong cia mot sb
yéu té moi truong 1én kha nang d6i khang véi nim
R. solani, trong diéu kién phong thi nghiém ddi voi
dong vi khuan Bacillus velezensis G5. Nghién ciru
co ché d6i khang v6i nAm bénh céy trong cia dong
vi khuan G5. Khao sat kha nang d6i khang cua dong
vi khuan G5 trong diéu kién nha ludi trong viéc
phong trir bénh chét guc cay con trén 6t.
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