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TOM TAT

Bénh théi géc lac do ndm Sclerotium rolfsii géy ra ld mét trong nhitng bénh
hai céy tréng dnh hwéng rét Ién téi ndng sudt cdy lac. Tuy nhién, bién phdp
chd yéu dé kiém sodt bénh théi géc lac dang duoc stz dung van la thudc héa
hoc, diéu nay khién cho méi trudng hé sinh thdi, ciing nhuw strc khée cta con
ngudi bi dnh hwdng. Nghién ciru nay duoc thuc hién véi muc dich tuyén
chon ching vi khuén déi khdng manh tiém ndng vdi ném S. rolfsii d€ tng
dung trong phong trir bénh héo rii lac. Nghién ctru dé tuyén chon duwoc 3
chung vi khudn HN2, HN4 va GL11 c6 khd ndng d6i khdng ndm S. rolfsii
manh. Dich nuéi cdy cdc ching vi khuén tuyén chon thé hién khé ndng wc
ché suw phdt trién hé sgi ndm, ciing nhw sw ndy mém cda hach ném. Tuy
nhién cdc hoat chdt khdng ndm do ba ching vi khuén tuyén chon tiét ra
khéng bén véi nhiét. Dua trén phén tich trinh tw gen 16S rRNA va cdp moi
ddc hiéu dé xdc dinh dwoc 3 ching vi khudn tuyén chon déu thuéc lodi B.
amyloliquefaciens. Ngodi ra, ching GL11 thé hién sw kich thich sinh trwdng
déi vdi cdy lac thé hién qua khéi lvong twoi cta cdy va ré cd. Két qud nghién
ctru cho théy ba ching vi khudn ndy I nhifng ching tiém nédng cho hudng
nghién ctru phat trién cdc tdc nhdn phong trir bénh héo rii lac.

ABSTRACT

White stem rot disease caused by Sclerotium rolfsii is one of the most
serious diseases effects on peanut yields. However, the most common
controlling method is using chemicals that have negative impacts on the
natural environment, ecosystems, and human health. This research aimed
to screen potential strong antagonistic bacterial strains against S. rolfsii to
apply in the management of this disease. As a result, three bacterial strains
named HN2, HN4, and GL11, with strong antagonistic activity, were
selected. The culture filtrate of these selected strains inhibited mycelial
growth and scletorial germination rates of S. rolfsii. However, the data also
indicated that antifungal compounds in culture filtrates were heat sensitive.
Based on analysis of 165 rRNA gene sequence and PCR testing of specific
genes, three selected bacterial strains were identified as B.
amyloliquefaciens. In addition, B. amyloliquefaciens GL11 showed an
increased the weight of fresh plants and fresh roots in the treatment. Our
data indicated that all three B. amyloliquefaciens strains were potential
biocontrol agents for controlling steam rot disease.
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1. DAT VAN BE

Cay lac (Archis hypogaea L.) la cay luong
thuc 18y dau quan trong va duoc tréng & hon
100 qudc gia, tap trung chi yéu & chau A va
chau Phi [1]. Theo s liéu théng ké, Viét Nam
la mot trong cac vung trong chinh cla chau A
[1]. Trong qud trinh canh tic lac, ndm
Sclerotium rolfsii (S. rolfsii) gy théi géc lac |a
mot tdc nhan lam gidm nang suat, chat luong
nghiém trong va ciling |a loai bénh kho quan ly
trén dong rudéng [2]. Nadm S. rolfsii 13 loai ndm
ton tai trong dat, ching thudng tan cdng vao
hé mach dan cla cay, ngidn can sy hap thu
nuwdc va dinh duéng khién cdy bi héo va chét
[3]. Ngoai ra, & cac vung trong bi nhiém bénh,
nam cé kha ndng ton tai dwdi dang hach ndm
hang ndm va do d6 khién thiét hai I&n vé nang
suat [3]. Bén canh d6, véi phé ki chd rong,
nam S. rolfsii rat khé dé kiém soét bdi cac bién
phap théng thudng. Hién nay, thudc diét ndm
hda hoc la phuong phdp chl yéu dé kiém soat
bénh hai. Tuy nhién, viéc sir dung thuéc bao
vé thyc vat trong thoi gian dai gdy anh hudng
xau dén méi trwong va strc khde cla con
ngudi [4]. Chinh vi thé, xu hudng (ng dung
cdc bién phdp kiém soat sinh hoc, trong dé cé
st dung cac ching vi sinh vat dang duwoc tap
trung nghién ctu va phat trién. Cadc nhém vi
sinh vat thuong duwgc s&r dung lam céc tac
nhan sinh hoc hiéu qua trong kiém soat bénh
hai do ndm gay ra thudng 1a vi khuan va ndm
c6 khd nang tac déng tich cuc dén sinh trudng
va strc khoe cla cly trong [5]. Do d6 céc tac
nhan nay cé kha nang lam tang sirc dé khang
cho céay, kich thich sinh trudng va than thién
véi méi truong. Viéc st dung cac vi sinh vat
ddi khang, dic biét 1a vi khudn nhu céc tac
nhan kiém soat sinh hoc da va dang dugc tap
trung nghién ctu, &ng dung. Céc loai vi khuan
doéng vai trd quan trong trong kiém sodt sinh
hoc thong thudng la cac loai thudce chi Bacillus
sp., Pseudomonas va Serratia [5]. Cac tac nhan
kiém sodt sinh hoc 1a vi khuan cé nhiéu co ché
tuwong tac nhu sdn sinh cac chat khang, canh
tranh dinh dudng va khéng gian vdi bénh hai,
kich thich hé théng mién dich va sinh trwéng &
thuc vat, dan dén (c ché sy phat trién cla

bénh hai. Do d6, cac nghién clru *rng dung,
phéat trién cac vi khudn la tdc nhan kiém soat
sinh hoc rat can thiét va cé y nghia cho twong
lai chia mot nganh néng nghiép bén virng.
Nghién cru nay dugc thyc hién nham tuyén
chon, dinh danh céc ching vi khuén tiém nang
c6 kha nang d6i khéng cao véi ndm S. rolfsii va
danh gid duoc tic déng cua cic chidng vi
khuan nay dén sinh trudng cua cay lac.
2. PHUO'NG PHAP NGHIEN CcU'U
2.1. Vat liéu nghién ctru

30 chiding vi khuan khdng ndm phan lap tur
vung dat ré cla cay duoc lwu gitr va duogc st
dung dé sang loc cac ching vi khuan tiém
nang déi vai ndm S. rolfsii. Ching nam S. rolfsii
gdy bénh thdi goc lac phan lap trén cay lac
duoc cung cip bdi bé mdn Cong nghé Vi sinh,
Khoa Cong nghé Sinh hoc, Hoc vién Noéng
nghiép Viét Nam [6]. D& danh gia tac dong cla
cac chang tiém nang dén sinh trudng cla cay
lac, giong lac Sen c6 ngudn goc tir Nghé An
duwoc sir dung.
2.2. Phuwong phap nghién ctru
2.2.1. Tuyén chon cdc ching vi khuén cé kha
nédng déi khang ndm S. rolfsii

Kha nang d6i khang ndm S. rolfsii cla cac
ching vi khuan duogc xac dinh bang phuong
phdp déng nudi cdy theo md ta cla Nair va
céng sy [7]. M6t khoi thach chira ndm S. rolfsii
hinh tron v&i duong kinh 5 mm duoc dat &
chinh giita dia petri chira méi truvdng PDA. Sau
do, cac chung vi khuan duoc cdy thanh vach
trén moi trudng PDA va cach théi thach ndm
khoang 3 cm. O thi nghiém déi chirng, trén
moi trwdng PDA chi dat mét thoi thach ndm
ma khéng cay vi khuan. Cac dia thi nghiém sau
dé dugc nudi 0 & 30°C va danh gid kha nang
déi khang cla cdc chdng vi khuan Bacillus sp.
v3i ndm S. rolfsii sau 3 ngay nudi cay. Thi
nghiém dugc bé tri 13p lai 3 lan. Ti 1& phan
trdm doi khang ndm S. rolfsii dwoc tinh theo
cong thirc:

S=(R-r)/R*100%

Trong dé:

S 1a ti 1é phan trdm d6i khang ndm S. rolfsii
cla cac ching vi khuan (%);

R la ban kinh tan ndm & céng thic déi
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chirng - dudng kinh chia doi;

r 13 ban kinh tan ndm & cdng thic thi
nghiém dugec tinh tir vi tri khéi thach dén ria
tan ndm phia sat vdi dwdng cay vi khuan.
2.2.2. Bdnh gid anh hwéng cia dich nudi cdy
chang vi khudn tuyén chon dén sw phat trién
hé so'i va sw ndy mém cda hach ndm S. rolfsii

- Bdnh gid tdc déng cua dich khuén dén hé
soi nédm S. rolfsii: Chang vi khudn chon loc
duoc nubi ldng trong moi trwong LB trong
diéu kién Iac 180 vong/phut, 35°C. Sau 40 gid,
dich nudi cdy vi khuidn dwoc thu nhan bang
cach ly tdm 10.000 vong/phut, loai bd can té
bao. Dich loc vi khuan dugc chia lam 2 phan:
xtr ly nhiét (hdp khi&r trung) va khéng xi& ly
nhiét (loc qua mang loc cé kich thudc 0,22
um). Ti€p dén, trén dia thi nghiém nhd 300 pl
dich loc khuan vao céc giéng & 4 géc clia moi
trwong PDA (d3 duwoc duc 16 5 mm), ndm S.
rolfsii dugc cay & chinh gitta. & thi nghiém d6i
chitng, cac budc duwogc thyc hién twong ty
nhuwng dich m6i truong LB duoc st dung thay
cho dich nudi cdy vi khuan. Cac dia thi nghiém
duoc nudi G & diéu kién tdi, 30°C va danh gia
khd nang déi khang cha chdng vi khuan vdi
nam S. rolfsii sau 3 ngay nudi cay. Thi nghiém
duoc bé tri ldp lai 3 1an.

- Pdnh gid hiéu qud ¢ ché cia dich nudi
cdy vi khuén dén sy ndy mém cuda hach ném S.
rolfsii: Hach ndm cda ndm S. rolfsii dugc thu
tlr dia nudi cay trén méi trudrng PDA sau 30
ngay. Cac hach ndm sl dung dé bé tri thi
nghiém |3 cdc hach cé cung thdi gian nudi cay,
tron, mau sac va kich thudc dong déu nhau.
Dich vi khudn duoc chuan bj tir dich nudi cay
cac chung vi khuan chon loc trong méi trudng
LB & diéu kién 1ac 180 vong/phut, 30°C trong
40 gio. Dich nudi cdy vi khudn duwoc thu nhan
bang cach ly tam 10000 vong/phut va loc bang
mang loc cé kich thudc 0,22 um. Sau dé, cac
hach ndm dugc xr ly bang cach ngdm trong
céc dich loc vi khuan trong 72 gio. o] cong thirc
ddi chirng, cdc hach ndm duwoc ngdm trong
nwdc cat khir trung. Sau qua trinh x& ly, cac
hach ndm duwoc chuyén sang cac dia moi
trudrng PDA va nudi U & diéu kién 30°C. Quan
sat va ghi nhan két qua sau 24-48 gi® nudi u.

2.2.3. Dinh danh phén ti&r cdc ching vi khuén
tiém ndng

Cac ching vi khuan tuyén chon duogc dinh
danh bang phan tich trinh tw gen 16S rRNA va
moi dac hiéu cho vi khuan B. subtilis va B.
amyloliquefaciens. Céc chung vi khudn duogc
nudi cay trong moi trwdng LB 1dng & 30°C. Sau
48 gi®, thu nhan sinh khai vi khuan bang cach ly
tdm dich nudi cdy vi khuan véi téc d6 10.000
vong/phut & 4°C trong 3 phut. DNA t6ng sé cla
cac chdng vi khudn sau khi dugc tach chiét
theo phuong phap cai tién cda Masoomi va
cong su [8]. San pham gen 16S rRNA duoc
nhdn PCR véi cap mobi  27F;  5-
AGAGTTTGATCCTGGCTCAG-3' va 1492R: 5’-
TACGACTTAACCCCAATCGC-3'. San pham PCR
sau d6 duwoc gidi trinh ty tai cong ty 15t BASE
(Singapore). So sanh mirc dd tuwong dong vé
trinh ty gen m3 hoda gen 16S rRNA trén co so&
dit lieu GenBank bang céng cu BLAST (Basic
Local Alignment Search Tool) trén NCBI
(http://www.ncbi.nlm.nih.gov). Dua trén két
qua phan tich trinh tw, d& xac dinh dwoc chinh
xac loai cho cac chung chon loc, sy cé mét cla
gen dac hiéu cho vi khuan B. subtilis va B.
amyloliquefaciens cling dwgc danh gia dya trén
cac cdp moi dic hiéu. Sdn pham gen aroE (278
bp) cho vi khuan B. subtilis dugc nhan vdi cip
moéi aroE-F: 5'-GGGGAAGGCTTCGTGAAGTC-3'
va aroE-R: 5'-CCCACAGACGTTGTATGGATG-3'
[9]. S&n phdm gen gyrA (747 bp) cho vi khuan
B. amyloliquefaciens dwgc nhan véi cdp moi
Bamy-F: 5'- AAATCTGCCCGTATCGTCGGT-3' va
Bamy-R: 5'- GTGAGCATTGGCGTCACGGCG-3'
[10].
2.2.4. Banh gia tdc déng cua cdc ching vi
khudn chon loc dén s sinh trwéng cta céy lac

Dé danh tac déng cua céc ching vi khuan
chon loc dén sinh trwdng cla cay lac, vi khuan
dugc bd sung trong qud trinh ngdm hat nay
mam va b6 sung trong bau dat trong lac 03
[an. Hat lac sau khi khir trung bé mat duoc
ngam trong nuwdc 6 gidr va ti€p tuc ngdm trong
dich nudi cdy vi khuan vdi gid tri OD600= 0,5
trong 2 gi®, sau d6 dé hat ndy mam trén dia
petri cé gidy thAm am & diéu kién 25°C. Sau
khi hat ndy mam va cé ré 1-1,5 cm, hat lac
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duoc trong tryc ti€p vao bau dat (dat thit (3):
trdu hun (1): vun xo dira (1)) da hap khk
trung. Mdi coéng thirc thi nghiém dugc trong
15 cay, cdng thirc d6i chirng 1a cong thire hat
lac chi dwoc ngdm trong nudc. Cay trong trong
cac cong thirc duoc tudi nuwdc hang ngay voi
lwvong nwdc nhu nhau. Sau 7 ngay, cac bau cay
bat dau dugc twdi dich nudi cdy vi khuan
(OD600 = 0,5) v&i thé tich 5 ml/b4u/cay. O cac
céng thirc d6i chirng, bau dat trong cay chi
dwoc tudi bang nwdc. Qua trinh tudi dich nudi
cay khuan dién ra 03 [an, mdi [an cach nhau 02
tuan. Sau 08 tuan, quan sat va ghi nhan két
qua thi nghiém dya theo cac tiéu chi: chiéu
cao cla cay lac (cm); trong lugng tuoi trung
binh cla cay va ré ci (g); trong lwong khd
trung binh cla cay va ré cd. Cac thi nghiém
duoc bo tri lap lai 3 1an.
2.3. Xt ly sé liéu

SO liéu duoc duwoc phan tich dya trén 3 lan
I3p lai, sy sao khdc giita cac cong thirc thuc
nghiém duwoc danh gia bang phan tich phuong
sai (ANOVA) duwa trén sy khac biét binh
phuong nhd nhat (LSD) vai do tin cdy p < 0,05.
3. KET QUA VA THAO LUAN

3.1. Tuyén chon chiling vi khuan c6 kha nang
d6i khang tét véi ndm S. rolfsii

T 30 chdng vi khudn cé kha nang khang
nam lwu tri¥, bang phuwong phdp ddéng nudi
cdy v&i ndm S. rolfsii, 3 ching vi khuan ki hiéu
HN2, HN4 va GL11 d3 thé hién hoat tinh khang
nam manh nhat. Ty & d6i khang cla cac chdng
vi khudn HN2, HN4 va GL11 dat [an luwot 13
58,56%, 64,73% va 57,58% sau 3 ngay doéng
nudi cdy (Hinh 1). Ndm S. rolfsii la ndm phat
trién rat manh trén méi trwong dinh dudng
nhan tao PDA. Vi thé, sy trc ché& kha ndng phat
trién ndm S. rolfsii trong thoi gian 72 gid cla 3
ching HN2, HN4 va GL11 déu lon hon 50% so
V@i d6i chirng duoc danh gid 1a rc ché manh.
Khoang khéng gian moi trwong trén dia thach
gitta ndm va vi khuan thay rd su gidi han hé
sgi cia ndm S. rolfsii kéo dai. K&t qua nay cé
thé do ba chdng vi khuan nay tiét ra cac hop
chat khang ndm trén moi trudng dia thach va
cédc hgp chat nay trc ché sy phat trién cda hé
sgi ndm S. rolfsii. Tir két qua sang loc nay, ba
chdng vi khuan cé kha ndng (rc ché manh d6i
v3i ndm 1a cdc ching HN2, HN4 va GL11 duoc
Iwa chon dé ti€p tuc danh gia.

59,56%

Hinh 1. Kha ndng d6i khang ndm S. rolfsii chia cac ching vi khudn HN2, HN4 va GL11
sau 72 gi®& déng nudi cay

3.2. Panh gid anh huéng cha dich nudi cay
chung vi khuan tuyén chon dén sy phat trién
hé soi va s ndy mam cia hach ndm S. rolfsii
Dé xac dinh dugc ré hon co ché khang nam
S. rolfsii cha 3 ching vi khuan chon loc, tac

doéng cua dich nudi cdy vi khuan dén su phat
trién hé soi va sy ndy mam cua hach ndm S.
rolfsii dwgc danh gid. K&t qua thé hién & hinh
2 cho thay, sau 72 gid dong ho nudi cay dich
nudi vi khuan sau khi loc v6 trung loai bo té
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bao déu cé kha ndng (rc ché ndm S. rolfsii phat
trién. DEi v&i dich nudi vi khuan khéng x{r ly
nhiét (loc vé trung) cla cd 3 ching déu trc ché
manh dén su phat trién hé sgi ndm. Trong dé
chang vi khudn GL11 cé khad nang (rc ché cao
nhat, dat 72,82% so va&i déi chirng. Hai chliing
vi khudn HN2 va HN4 déu cho thay kha ndng
trc ché ndm cha dich nudi cdy 1a nhu nhau, vdi
ti 18 phan tram khang nam lan luot 13 64,89%
va 65,49%. Tuy nhién, khi dich loc nudi cay vi
khuan duogc x ly nhiét (kh(r trung nhiét), hoat
tinh cla cdc hoat chat khdng ndm cd trong
dich nudi cdy vi khuan HN4 va GL11 hau nhw
khéng con dat 15,19% va 15,55%, chi co hoat
chat khang ndm cé trong dich nudi cay vi
khudn HN2 van gitt dwoc hoat tinh yéu, hoat
tinh khang ndm giam con 33,16% so vé&i doi
chirng. K&t qud nay cho thdy, ba chdng vi
khuan tuyén chon HN2, HN4 va GL11 c6 kha
nang tiét ra cadc hop chat &c ché hé sgi ndm
phat trién trong dich nudi cdy. Tuy nhién, cac
hop chat do 3 ching vi khuan nay tiét ra la
khong bén véi nhiét (Hinh 2).
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Tilé wrc ché hé soinam (%)
-
o
1

(=]

T

Nam S. rolfsii 1a loai ndm tén tai lau dai
trong dat do cé khd ndng hinh thanh cac hach
nam, kéo dai su ton tai cha né trong tu nhién.
Dé danh gid tdc dong cda ba ching vi khuan
chon loc, dich nudi cta cac chdng vi khuan nay
duogc sir dung dé x{r ly hach ndm cla ndm S.
rolfsii. K&t qua danh gid kha nang (c ché sy
ndy mam cha hach ndm cda dich nudi cdy vi
khuan tuyén chon cho thay, cdc hach ndm &
coéng thirc ddi chirng dwoc ngdm vai nwdc cat
cho ti 1é ndy mam 100% & ngay th& nhat va
phat trién déng déu vao ngay thi 2. Trong khi
dd cac hach ndm duoc ngdm trong dich loc vi
khuan hau nhu khéng thay cé diu hiéu cla sy
nay mam (Hinh 3). Nguyén nhan hach ndm
khong thé ndy mam cé thé hach ndm d3 bi cac
chat khdng nadm trong dich nudi vi khuan (c
ché& hodc pha hdy hach ndm. Diéu nay ching
td rang, cd 3 ching vi khuan tuyén chon déu
thé hién rd rang, hiéu qua trong viéc rc ché sy
nay mam cta hach ndm. Tadc déng nay cla ba
chdng vi khuan nghién clru dén hach ndm cua
nam S. rolfsii 13 rat cé y nghia trong viéc kiém
soat cac tdc nhan gay bénh nay.

HN2- Khéng khi tring nhiét
HN4- Khong khny tring nhiét
GL 11- Khong khir trung nhiét
HN2- Khi trung nhiét

HN4- Khi¥ trung nhiét

GL 11- Kht tring nhigt

]
JEODBEAD

Khi trung nhiét

Hinh 2. Tac ddng rc ché sw phat trién hé sgii ndm S. rolfsii cia dich nudi cdy dwoc xtr Iy nhiét
va khdng xtr ly nhiét cta cac ching vi khuan tiém ning
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Déi chimg

Sau 24 gio

Sau 48 gie

Hinh 3. Anh hwéng cta dich loc nudi cay vi khuin Bacillus sp. tuyén chon dén sy ndy mam
cla hach ndm S. rolfsii sau 24 va 48 gi&

K&t qua nghién cru ciia nhém tac gid twong
doéng vai két qua cha cac nghién ciru khac.
Nghién ctru trwdc day cla Li va cong sy (2023)
cling chi ra rang, vi khuan Bacillus sp. cé kha
nang déi khang v&i ndm S. rolfsii va &c ché su
ndy mam cua cic hach ndm [11]. K&t qua
nghién ctu khac ciing chi ra rang, chlng vi
khuan B. velezensis LHSB1 c6 kha ndng (rc ché
sy phat trién hé sgi ndm S. rolfsii, dong thoi
lam gidm s6 lugng, cling nhu sy ndy mam cda
hach ndm [12]. Twong tw nhw vdy, Mookkan
va cong su (2019) ciing khang dinh, hai ching
B. subtilis SBHRBS1 va B. subtilis SBHRBS2 déu
cé kha nang lam giam sy hinh thanh va phat
trién cGa hach ndm S. rolfsii [13].

3.3. Pinh danh phan t& 3 ching vi khuan tiém
nang

Ba ching vi khuan tiém nang HN2, HN4,
GL11 duwgc dinh danh thong qua phan tich
hinh thai khuan lac, t€ bao, nhuém gram, trinh
tu gen 16S rRNA va kiém chirng su c6 mat cla
gen dac hiéu theo loai (Bang 1, Hinh 4). Két
qua phan tich trinh tu gen 16S rRNA cho thay,
ca 3 ching déu cé su twong déng cao vdi cac

loai trong nhdm B. subtilis thubc chi Bacillus
sp. (Bang 1). Tuy nhién, cac nghién cttu chi ra
rang, st dung trinh tu gen 165 rRNA khong thé
xac dinh loai chinh xac ddi v&i cda cac loai
trong nhém Bacillus subtilis do cé sy tuwong
dong rat cao (>99%) [10]. Chinh vi vay, d6i vdi
céc loai trong nhém B. subtilis gbm B. subtilis,
B. amyloliquefaciens, B. licheniformis, B.
vallismortis, B. atrophaeus, B. sonorensis, va B.
mojavensis can phai s&r dung cac gen dic hiéu
[10]. Trong ndi dung nghién clru nay da su
dung gen dic hiéu aroE cho vi khuan B. subtilis
va Bamy cho vi khuan B. amyloliquefaciens dé
danh gid dinh danh cac ching vi khuan tuyén
chon. Két qud chay PCR vd&i gen dac hiéu cho
thdy, két quad phan rng 4m tinh khi chay vdi
mdi aroE cho vi khuan B. subtilis va duong
khuadn B.
amyloliquefaciens. Nhu vay ca ba chdng vi

tinh  v&i moéi Bamy cho vi
khuan tuyén chon duogc xac dinh 1a loai B.
amyloliquefaciens va goi tén lan luot 13 B.
amyloliquefaciens HN2, B. amyloliquefaciens
HN4 va B. amyloliquefaciens GL11.
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Bang 1. Két qua so sanh trinh ty gen 16S rARN cua 03 ching Bacillus sp.
tiém nang trén ngan hang gen NCBI

Ching Té bao/ Phan tich 100 trinh ty twong dong I&n nhat K&t ludn
vi khuan Gram ¢6 d6 bao phu > 99% :

HN2 Té bao 81 trinh ty thudc nhédm Bacillus subtilis (trong d6 c6 42 trinh tw  Chdng HN2
hinh que,  Bacillus amyloliquefaciens) thudc chi
gram (+) 19 trinh ty thubc Bacillus sp. Bacillus sp.

HN4 Té bao 80 trinh ty thudc nhém Bacillus subtilis (trong d6 cé 35 trinh ty  Chlng HT4
hinh que,  Bacillus velezensis; 27 trinh tw giéng Bacillus amyloliquefaciens, thudc chi
gram (+) 12 trinh ty Bacillus subtilis) Bacillus sp.

20 trinh ty thudc Bacillus sp.

GL11 Té bao 81 trinh ty thudc nhém Bacillus subtilis (trong d6 c6 20 trinh ty  Chdng GL11
hinh que,  Bacillus velezensis; 41 trinh tw giéng Bacillus amyloliquefaciens, thudc chi
gram (+) 15 trinh ty Bacillus subtilis) Bacillus sp.

19 trinh ty thudc Bacillus sp.

HN2

HN4 GL11

Base Pairs

Base Pairs

— 3,000

HN2 HN4 GL11

Hinh 4. K&t qua nhan gen dac hiéu cho vi khuan B. subtilis (A) va B. amyloliquefaciens (B)
cta 03 chung vi khuan tuyén chon
(A-SGn phdm PCR vdi mdi aroE; B-Sédn phdm PCR vd&i mdi Bamy)

3.4. Panh gia tac dong ctia ba ching vi khuan
B. amyloliquefaciens tiém nang déi voi sy
sinh trudng cua cay lac

Dé danh gia tac dong cla chung vi khuan B.
amyloliquefaciens dén sinh trwdng cay lac,
dung dich nudi cidy 03 chdng vi khuin nay
duoc sir dung dé ngdm hat lac trong giai doan
ndy mam va bd sung vao bau dat d3 duogc khir
trung trong qua trinh tréng. Két qua nghién
ctu thé hién rang, ca 3 chdng vi khuan B.
amyloliquefaciens tuyén chon déu khong tac
dong tiéu cuwc dén sinh trwdng clda cly lac.
Chang B. amyloliquefaciens HN2 kich thich cay
phat trién chiéu cao nhung khodng cé su sai
khac vé khéi luvgng tuoi, khéi lvgng khé cla

cay va ré cl so véi déi chirng. Bén canh dé, &
codng thirc bé sung chldng B. amyloliquefaciens
HN4, khéi luvgng tuoi, khéi lvgng khé clha ciy
khéng cé su sai khac cé y nghia thong ké so
V@i d6i chirng. Dac biét khi bd sung chdng vi
khuan B. amyloliquefaciens GL11 vao dat, cay
lac & cong thirc nay tdng vé khdi lvong twoi va
ré cl so vdi d6i chirtng va sai khac nay cé y
nghia théng ké (Badng 2, Hinh 5). Két qud
nghién ctu cho thay ba ching vi khuan B.
amyloliquefaciens ¢4 kha ndng ddi khang
manh v&i ndm S. rolfsii va khoéng cé tac déng
tiéu cyc dén sinh trwdng cla cay lac la cic dac
tinh t8t. Kha nang kich thich tdng trudng khoi
lwgng tuwoi cda ching B. amyloliquefaciens

TAP CHI KHOA HQC VA CONG NGHE LAM NGHIEP TAP 13, SO 6 (2024) 17



Cdng nghé sinh hoc & Gibéng cdy tréng

GL11 cé thé giup cdy trong han ché dugc tac
déng clha chdng ndm gay bénh khi ciy bi
nhiém bénh nhu cac chling vi khuan khac d3
duwgc nghién ctu [14,15]. Cac chdng nay la

nguodn vat liéu tiém ndng dé tiép tuc dénh gia
lay nhiém nhan tao va phuc vu huwéng nghién
clru ng dung cdc tdc nhan sinh hoc trong
phong trir ndm hai thyc vat.

Bang 2. Tac dong cha cac ching Bacillus amyloliquefaciens dén sinh trwédng cay lac
(sau 12 tuan)

Chiéu cao cay

Khéi lwgng twoi + SD (g)

Khéi lwgng khé £ SD (g)

Cdng thirc sau 8 tuan . x . . < .
Cay Ré cu Cay Ré cu
(cm)
DP6i chirng 35°+1,1 11,72°+ 0,62 4,122+ 0,30 2,94°+0,14 0,782+ 0,05
Ching HN2 40°+1,7 13,37* +0,57 4,0°+£0,35 2,90°+0,2 0,85° £ 0,06
Ching HN4 35°+0,6 12,76® £ 0,37 4,45% + 0,26 2,80°+ 0,09 0,83°+0,02
Chang GL11 33°+1,2 14,09°+ 0,53 5,47° +0,35 2,762+ 0,19 0,88°+0,12

Ghi chu: Cdc chi¥ cdi khdc nhau trong cting mét cét Ia sai khdc cé y nghia théng ké vdi p < 0,05.

Poi chirng

B. amyloliquefaciens HN2

B. amyloliquefaciens HN4  B. amyloliquefaciens GL11

Hinh 5. Hinh thai ré cay lac & cac cong thirc thi nghiém b6 sung cac chliing vi khuan
B. amyloliquefaciens tiém nang

4. KET LUAN

T 30 chung vi khuan Bacillus sp. lwu trir da
tuyén chon duwoc 3 ching vi khuan HN2, HN4
va GL11 thé hién khd ndng d&i khang manh
nhat v&i ndm S. rolfsii. Dich nudi cdy cda 3
chang vi khuan tuyén chon nay déu rc ché sy
phat trién cda hé sgi va su ndy mam cuda hach
ndm S. rolfsii. Tuy nhién hoat chat cé trong
dich nudi cdy cla ba ching vi khuan nghién
ciru hau nhu khéng bén véi nhiét. Dua trén
cac phan tich vé trinh tu gen 16S rRNA va gen
dac hiéu, ca ba ching vi khuan HN2, HN4 va
GL11 duwoc xac dinh déu thuéc loai B.

amyloliquefaciens. Trong s6 3 chung vi khuan
B. amyloliquefaciens tuyén chon budc dau da
xac dinh duwgc chdng B. amyloliquefaciens
GL11 c6 kha ndng kich thich sy sinh trwdng ré
twoi cha cay lac.
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