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TOM TAT

Ném Colletotrichum sp. gdy anh hudng dén ning suit va chit luong cta trai budi
Niam Roi. Nghién ctru nhim phéan 1ap va tuyén chon vi khuan Bacillus c6 kha ning déi
khang ndm Colletotrichum sp. gay bénh than thu trén trai buéi Nam Roi sau thu hoach &
thi x4 Binh Minh, tinh Vinh Long. Két qua d phan 1ap duoc 9 ching vi khuan Bacillus tir
dat vang ré cdy buoi. Kha ning dbi khang cua cac chung vi khuan Bacillus d6i véi ndm
Colletotrichum sp. dugc thuc hién bang phuong phap ddi khang soi nim va e ché bao
ttr. Két qua nghién ctru cho thy c6 8/9 chung vi khuan Bacillus thé hién kha ning khang
nam bénh, trong d6 chung BDB3 TR thé hién kha ning khang ndm cao nhét voi ty 18
d6i khang 1a 37,98%. Két qua dinh danh cho thay ching vi khuan BDB3_TR tuong dong
100% v&i chung vi khuan Bacillus thuringiensis.

Tir khéa: Bénh than thu, d6i khang, Colletotrichum sp., trai budi, vi khuan Bacillus

ABSTRACT

The fungus Colletotrichum sp. affects the yield and quality of Pomelo fruit “cultivar Nam
Roi”. The study aimed to isolate and select Bacillus with the ability to antagonize the fungus
Colletotrichum sp., which causes anthracnose disease in postharvest pomelo fruits “cultivar
Nam Roi” in Binh Minh commune, Vinh Long province. As a result, nine strains of Bacillus
were isolated from the rhizosphere soil of pomelo trees. The antagonistic activity of isolated
Bacillus against Colletotrichum sp. was carried out by antagonistic mycelia and spore
inhibition. The results showed that 8/9 strains of Bacillus showed inhibition against fungal
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diseases, of which strain BDB3 TR showed the highest antogonition with an inhibitory rate
of 37.98%. The identification results showed that the strain BDB3_TR was 100% similar to

Bacillus thuringiensis.

Keywords: antogonition, anthracnose disease, Bacillus, Colletotrichum sp., pomelo fruits

1. Mé dau

Trai cay c6 mui (Citrus spp.) la mot
trong nhitng loai trai cay duoc trong rong
rdi trén toan cdu ndi chung va Viét Nam
noi riéng [1]. Theo quy hoach cta Bo
Nong nghiép va Phat trién Nong thon, tinh
dén nam 2020 nudc ta ¢6 dién tich trong
budi va cam cao nhit. O Dong bang song
Ciru Long va nhiéu khu vuc Chéau A, budi
Nam Roi la mét trong nhitng loai cdy an
qua c6 chat luong cao va dugc trong phd
bién [2]. Trai budi mang lai nhiéu gid tri
kinh té, déng thoi dap ung cac nhu ciu
dinh dudng cua con nguoi do giau chat
x0, chat chdng oxi hoa va cac vi chat dinh
dudng khac [3].

Bénh than thu (anthracnose) sau thu
hoach do ndm Colletotrichum sp. giy
ra trén trai budi 1am trai nhanh thdi, anh
huong 16n dén nang suat va chat luong trai.
Ngoai ra, bénh than thu con anh hudng dén
gia tri kinh té cua trai buoi [4].

Hién nay, cong tac quan ly va phong trir
ndm bénh dic biét 1a bénh than thu trén trai
cdy c6 mai sau thu hoach dang gip nhiéu
kho khan va chua that sy mang lai hi¢u qua.
Pé kiém soat ndm bénh thi phuong phap
thudng duoc sir dung 1a thude diét ndm [5].
Tuy nhién, st dung thu6c hoa hoc trong
thoi gian dai va lién tuc dan dén su phat
trién cua cic chung nidm khéng thude [6].
Bén canh d6, thudc héa hoc con c6 nguy co
tiém an dbi voi stre khoe con nguoi va moi
truong [7]. Do vay, viéc tim phuong phap
khac thay thé 14 can thiét.

Phuong phap kiém soat sinh hoc la
mot phuong phap lanh manh va hiéu qua
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vé moi trudng dé giam thiéu siu bénh va
tdc dong sau bénh thong qua viéc s dung
cac loai thién dich, ndm hodc céc vi sinh
vat khac gy trd ngai cho céc loai dich hai.
M6t s6 mam bénh dugce kiém sodt nho sir
dung cac chit ddi khang c6 ngudn gde tir
vi sinh vat da dugc chimg minh, trong do
¢6 vi khuan Bacillus [8] [9]. Nhiéu nghién
ctru cho thay vi khuan Bacillus c6 kha ning
d6i khang ndm gdy bénh than thu trén tréi
dau tay [10], 6c cho [11], ot [12], du du
[13], cAy ca phé [14]...; Tuy nhién, trén doi
tugng budi Nam Roi thi chua cé nghién
ctru cu thé. Vi vay, nghién ciru phén 1ap vi
khuan Bacillus c6 kha ning dbi khang nim
Colletotrichum sp. gdy bénh than thu trén
trai budi sau thu hoach 1a nén tang cho viéc
st dung vi khuan Bacillus trong bao quan
trai buoi sau thu hoach.

2. N¢i dung
2.1. Nguyén vat li¢u

Vi khuan Bacillus duoc phan lap tir
dat vang ré cia cdy budi tai 3 vudn budi
khoe khong bi bénh than thu cua 3 ho ¢
thi xa Binh Minh, tinh Vinh Long. Mau dét
duoc thu ngau nhién tir 5 vi tri trong vuon,
do sau khoang 10-15 cm, mdi vi tri tir 0,5
kg dén 1 kg, cho vao tai, ghi nhan. Nam
Colletotrichum sp. dugc phan lap tr trai
budi bi nhiém bénh than thu ty nhién. Mau
vi khudn va ndm Colletotrichum sp. dugc
thu tai cac ho tréng budi chuyén canh thi
xa Binh Minh, tinh Vinh Long.

2.2. Phwong phap nguyén ciru
2.2.1. Phén Igp vi khudn Bacillus
Vi khuan Bacillus dugc phan 1ap trén

modi truong Nutrient Agar (NA: 5 g/L
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pepton, 5 g/L natri chloride, 1,5 g/L beef
extract, 1,5 g/L yeast extract, 18 g/L agar,
pH 7,0). Trai miu dat vao mam di dugc
khtr khuan xit cdn va lau sach, tron déu céac
mau dat coa cung 1 vudn véi nhau. Cén
10g dat da tron hoa tan véi 90ml nude cat
da tiét trung. Cho hon hop vao binh tam
giac va lac vé6i chu ky 150 vong/phut trong
30 phut.

Mau dét dugc tiép tuc G & nhiét do 80°C
trong 20 phut dé loai bo té bao sinh dudng.
Pha lodng mau dén d6 pha loang 10 bang
nude mudi sinh 1y 0,85%. Hat 100 uL mau
& mbi d6 pha lodng, trai mau trén dia petri
c6 chira moi truong NA, u dia ¢ 37°C trong
24 gior. Tién hanh cac budc tach rong nhiéu
lan dé thu duoc cac chung vi khuan thuan
[15].

2.2.2. Xdc dinh dic diém sinh héa
ciia dong vi khudn Bacillus

Xac dinh mot sb dic diém hinh théi
va sinh li, sinh hoa co ban cta vi khuan
Bacillus: nhuom Gram (Gram duong),
nhudm bao tur (c6 bao tir), kha nang oxidase
(+), catalase (+) [16].

Chung vi khuan Bacillus ¢6 kha ning
trc ché ndm cao nhdt s& dugc chon dé
giai trinh ty doan gen v&i cip mdi 27F:
5’-AGAGTTTGATCCTGGCTCAG-3* va
1492R: 5°’-GGTTACCTTGTTACGACTT-3".
Két qua PCR s& duoc giri giai trinh ty tai cong
ty Macrogen, Han Qudc (www.macrogen.
com).

2.2.3. Phwong phdp phan lip nim
Colletotrichum sp.

Nim bénh dugc phan 13p trén moi
truong PDA (20 g D-glucose, 200 g khoai
tay, 20 g agar, pH 7,0-7,2). Khir tring bé
mit mau bang nude cit va con 70°, miu
bénh duoc cat thanh dang hinh vudng kich
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thuéc khoang 1 cm? Cho mau bénh vao
gilra dia petri c6 chita moi truong PDA,
u dia ¢ nhiét do 25-28°C trong 5-7 ngay.
Khi sgi nAm phat trién trén dia thach, tiép
tuc cit khdi thach c6 soi ndm véi kich
thudc khoang 1 ecm?, cdy chuyén sang dia
c6 chrta méi truong PDA maoi. Céc budc
trén dugc 1ap lai cho dén khi soi ndm phat
trién thuan.

2.2.4. Khao sat khd ndng gdy bénh
ciia ném Colletotrichum sp. trén trdi buvi

Trai budi duoc 1ay nhidm véi mat sb
bao tir ndm Colletotrichum sp. 10° CFU/
mL. Chon ba trai buéi khong c6 dau hiéu
bi bénh, khong bi ton thuong vé mit co
hoc, dong déu vé mau sic va kich thudc.
Trai budi duoc rira sach dudi voi nudc
chdy, dugc rura thém hai lan nuéc cat tiét
trung va 1am kho bang bong gon vo trung.
Mdi trai budi duoc tao boén vét thuong
bang tim vo tring (dudng kinh 2 mm), cac
vét thuong cach déu nhau. Bao tir ctia nAm
bénh duoc iy bang cach: liy bao tir nAm
cho vao ong eppendorf ¢6 500 pL nudc
cit, tién hanh vortex dé bao tir nAm bénh
phan tan déu, dém mat s6 bao tir ndm va
hiéu chinh vé mat s6 10° bao tir/mL. Dich
huyén phu dugc tiém vao cac vét thuong
vira tao (10 mL/vét thuong). Mau doi
chimg dugc tiém nudc cit vo trung. Cac
mau sau khi 1y nhiém dugc 0 kin & do am
85%, 28°C va theo ddi vét bénh trong 15
ngay [17].

2.2.5. Dinh danh nim Colletotrichum
sp.

Ching nam Colletotrichum sp. dugc
dinh danh dyatrén dic diém hinh théi soinim,
quan sat bao tir dudi kinh hién vi sau 5-7 ngay
Ui va giai trinh ty doan gen vai cap moi ITS1:
5’-TCCGTAGGTGAACCTGCGG-3* va
ITS4:5’-TCCTCCGCTTATTGATATGC-3’
[18].
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2.2.6. Khio sdat khi ndng doi
khdng ciia vi khuin Bacillus véi nim
Colletotrichum sp.

Phuong phap d6i khéng soi ndm duogc
thuc hién theo nghién ctru cia Touré et al.
(2004) [19]. Cac budc thuc hién gom: cit
khdi ndm c6 dién tich khoang 1 cm? dat
O gilra dia petri c6 chita moi truong PDA.
Sau 3-4 ngay sau cdy hai duong vi khuan
song song, dai khoang 2 c¢cm cich ndm
khoang 5-10 mm (khéi ndm nam giita). Do
duong kinh ndm va ghi nhan két qua mdi
ngay (Hinh 1).

()

Hinh 1. Cdch do duéng kinh déi khdng bdng phuong
phdp soi ném

(a) Dia déi ching; (b) Dia c6 chiing vi khudn

Sau 5 ngay quan sat, hiéu suét tc ché
su phat trién cua nam dugc tinh theo cong
thirc:

Ri-R
[ = —=—2x100
Ry

Trong do: I: hi¢u suat dbi khang cua vi
khuan (%); R : duong kinh cua h¢ sgi nam
ddi ching (cm); R,: dudng kinh cua hé soi
nam trén dia cé ching vi khuan (cm)

Phuong phap tic ché bao tir duge thuc
hién theo nghién ctru cia Dhanasekaran
et al. (2012) [20]. Céc budc thuc hi¢n bao
gom: Vi khuan Bacillus dugc ting sinh
trong moi truong Nutrient Broth (NB: 5
g/L pepton, 5 g/L. natri chloride, 1,5 g/L.
beef extract, 1,5 g/L yeast extract, pH 7,0)
lic véi chu ky 200 vong/phat, 30°C trong
48 gi0. Sau do, dich tang sinh dugc ly tam
v6i tbe do 10.000 vong/phat, 4°C trong
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10 phut. Bao tr ciia ndm bénh dugc lay
bang cach: lay bao tir ndm cho vao dng
eppendorf ¢o 500 uL nudc cét, tién hanh
vortex dé bao tir nAm bénh phan tan déu.
Sau d6, dung micropipette hut 100 pL dich
nam cho vao dia méi truong PDA, trai déu
trén bé mat thach, mat s 10° bao ti/mL.
Tao 3 giéng (dudng kinh 8 mm) trén moi
truong PDA dd c¢6 bao tir nAm. Hat 80 pL
dich trong ting sinh cta vi khuan Bacillus
cho vao 2 giéng, giéng con lai cho vao 80
uL dich mau dbi chung, dé kho hoan toan.
Tién hanh quan sat, do dudng kinh vong vo
nam (d) va ghi nhan két qua sau mdi 24 gio
(Hinh 2).

Sau 5 ngdy quan sat, hoat tinh d6i
khang duoc tinh theo cong thuc:
Kich thudc vong d6i khang =D - d
Trong d6: D: duwong kinh vong d6i
khang (cm); d: duong kinh 18 thach (cm),
d=0,8 cm

Hinh 2. Cdch do dudng kinh vong déi khdng béng
phuong phdp bao ti

2.2.7. Phwong phap xw li s6 liéu

S6 liéu dwoc xtr li bang phin mém
Microsoft Excel va Minitab 20. Phan tich
phuong sai (ANOVA) mot nhan t6 va kiém
dinh LSD v6i d6 tin cay 95%. Kiém tra murc
d6 twong dong cua chung vi khuan Bacillus
bang cach sir dung cong cu BLASTn trén
co s6 dir liéu NCBI.
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3. Két qua nghién ctru va thio luin

3.1. Két qua phan lap, ldy nhiém va
dinh danh nim Colletotrichum sp. trén
trai budi
B1

B2

(@

ISSN 261 5-9945

Nghién cuu phan 1ap dugc 02 chung
nam khac nhau (Ki hiéu B1 va B2) trén

mdi truong PDA (Hinh 3).

@)

Hinh 3. Chiing ndm B1, B2 trén méi trudng PDA va bao tir cia ching
(a) Biéu hién nhiém bénh thdn thu trén trdi budi; (b) Mdt truéc cia ném
(c) Mdit sau ca ndm ; (d) Bao tir ndm quan sdt & vét kinh 40x

Chung nam B1 ¢6 mau xam tring, soi
ndm moc cao khoang 1-2 mm, c6 16ng to,
mép gon song. Sau 5 ngay, ching nim B1
dat kich thudc 50-60 mm, sau 7 ngay soi
nam moc diy nga mau xam, c6 vong tron
ddng tdm & giita. Quan sat dudi vat kinh
40x, cho théy bao tir c6 dang hinh try, hai
dau tron, khong c6 vach ngan (Hinh 3).
Két qua nghién ciu cua Cruz-Lagunas
et al. (2020) [17] cing cho thdy ndm
Colletotrichum sp. c6 sgi nAm mau tring,
sau d6 chuyén sang mau xam nhat, bao tir
hinh try thuon dai.

Chuing nam B2 c6 dang bui tréng, min,
bam sat vao bé mat moi trudng. Sau 4 ngay,
nam B2 dat kich thudc 50-60 mm, sau 6 ngay
nim nga mau hoi nga. Quan sat dudi vét
kinh 40X, soi ndm cé vach ngan va khong
bao tir. Két qua ching ndm B2, khong xac
dinh duoc chi nim. Két qua tuong tu ching
ndm DX3A duoc phan lap trén vé budi, bam
sat bé mat thach, c6 mau tr.’fmg min, chua thé
xac dinh dugc chi ndm [21].
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Két qua lay nhiém cho thdy, ching
nam B1 13 chang nam Colletotrichum sp.,
do sau khi 14y nhiém vét bénh c6 ddém nho,
mau sam, vo bi kho va san sui, tuong tu voi
nghién ctru cua Cruz-Lagunas et al. (2020)
[17]. Tuy nhién, ching nim B2 khong thé
hién doc luc gdy bénh trén trai buoi. Tir két
qua lay nhidm, ching nAim B1 c6 doc luc
gdy bénh cao, nén dugc chon thyc hién céac
thi nghiém tiép theo.

Két qua so sanh trinh ty ving gen 16S
rRNA cua chung B1 voi trinh ty gen cua
cac loai nAm Colletotrichum sp. trong co
s& dir liéu GenBank ctia National Center
for Biotechnology Information (NCBI)
bang cong cu BLASTn cho thiy tng sb
nucleotide dugc giai la 531 nucleotide,
trinh ty ving gen 16S rRNA cua chung
Bl co sy twong ddng cao nhat véi ching
ndm Colletotrichum siamense DPFT16
(MH883641.1) (ty 1é phan trim gidng nhau
la 100%) (Hinh 4 va Hinh 5).
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Description Scientific Name Meyc) | el ey g he faee
o il Score |Score | Cover |value | Ident | Len | Accession
e el B <
isolate DPFT16 internal transcribed spacer 1,_partial 5 8S ribosomal RNA ge. .. Colletotrichum si 981 981 96% 00 100.00% 556 MHB83641.1
Colletotrichum asianum isolate DPFT15 internal transcribed spacer 1, partial sequence; 58S RNA gen... Colletotrichum as 981 981 96% 00 100.00% 551 MHB883639 .1
‘ C train GBLZ16C0-029 small subunit RNA gene, partial sequence, internal tra. C 1] 981 981 96% 00 100.00% 589 MN5S27109.1

Hinh 4. Két qud so sdnh mifc dé tuong déng ctia ching ném B1 béing céng cu BLASTn

Colletotrichum siamense isolate DPFT16 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal
transcribed spacer 2, complete sequence; and large subunit ribosomal RNA gene, partial sequence
Sequence ID: MH883641.1 Length: 556 Number of Matches: 1

Range 1: 26 to 556 GenBank Graphics

Score Expect Identities Gaps Strand
981 bits(531) 0.0 531/531(100%) 0/531(0%) Plus/Plus
Query 23 ACAACCCTTTGTGAACATACCTATAACTGTTGCTTCGGCGGGTAGGGTCTCCGCGACCCT 82
. I||lI|I|IIIIIIIIIIIIIIIIIIIIIIIII|lII||II||III||IILIIIIIIl|I
Sbjct 26  ACAACCCTTTGTGAACATACCTATAACTGTTGCTTCGGCGGGTAGGGTCTCCGCGACCCT — 85
Query 83 GGCCTCCCGCCCCCGGGCGGGTCGG(GCCCGC(GGAGGATAA CAAACTCTGATTTA 142
. IIIIIIIIIIIIIIIIIIIIIIIII POLLVECEEE LR et iiniinll
Sbjct 86  CCCGGCCTCCCGLLCCCGEGCGGEGTCGGCGCCCGCCGGAGGATAACCAAACTCTGATTTA 145
Query 143 GACGTTTCTTCTGAGTGGTA CAAGCAAATAATCAAAACTTTTAACAACGGATCTCTTG 202
i i hintnnnininyaiiitn i
Sbjct 146 ACGACGTTTCTTCTGAGTGGTACAAGCAAATAATCAAAACTTTTAACAACGGATCTCTTG 205
Query 203 GTTCTGGCA CGATGAAGAACGC GCGAAATGCGATAAGTAATGTGAA TGCAGAATTCA 262
. i 0 M 6 T o o T O 0 O O O
Sbict 206 GTTCTGGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTCA 265
Query 263 GT GAATCATCGAAT(TTTGAACGCACATTGCGCCCGCCAGCATT(‘TGGCGGGCATGCCTG 322
p NN AR NN IIIIllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Sbjct 266 GTGAATCATCGAATCTTTGAA CATTGCGCCCGCCAGCATTCTGGCGGGCATGCCTG 325
Query 323 TTCGAGCGTCATTTCAACCCTCAAGCTCTGCTTGGTGTTGGGGCCCTACAGCTGATGTAG 382
. NN N NN NNy
Sbijct 326 TTCGAGCGTCATTTCAACCCTCAAGCTCTGCTTGGTGTTGGGGCCCTA: GCT GTAG 385
Query 383 GCCCTCAAAGGTAGTGGCGGACCCTCCCGGAGCCTCCTTTGCGTAGTAACTTTACGTCTC 442
X IIIIIIII|IIIII||IIIIIIII|| I|I|IIIIII||II|||III|I|IIIII|I[|I
Sbijct 386 CCTCAAAGGTAGTGGCGGACCCTCCCGGAGCCTCCTTTGCGTAGTAACTTTACGTCTC aas
Query a43 GCACTGGGATCCGGAGGGACTCTTGCCGTAA, CCCCCCAATTTTCCAAAGGTTGACCTH 502
. I|||I|I||I|IIIlIIII|I|IIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIIII
Sbjct 446 GCACTGGGATCCGGAGGGACTCTTGCCGTAAAACCCCCCAATTTTCCAAAGGTTGACCTC 505
Query 503 GGATCAGGTAGGAATACCCGC TGAACTTAAGCATATCAATAAGCGGAGGAA 553
. NSV A RNV N NN R
Sbjct 506 GGATCAGGTAGGAATACCCGCTGAACTTAAGCATATCAATAAGCGGAGGAA 556

Hinh 5. Két qud so sdnh trinh tu' gen 16S rRNA ciia chiing B1 véi ching Colletotrichum siamense DPFT16
trén ngdn hang NCBI

3.2. Két qua phan 1ap vi khuén Bacillus

(©

Hinh 6. Cdc hinh dang khdc nhau ctia khudn lac Bacillus quan sdt bdng mat thuong
a. Vi khudn Bacillus c6 mau trdng duc, rang cua khéng déu; b. Vi khudn Bacillus c6 mau vang, tron déu
c. Vi khudn Bacillus c6 mau trdng, rang cua khéng déu; d. Vi khudn Bacillus c6 mau trdng, ring cua
Két qua phan 1ap dwoc 09 chung vi (Bang 1). Sau 24 gio 0, cac khuan lac co
khuan Bacillus tir 03 mau dat ving ré cdy mau tring hodc tring duc, vang va cé vién
budi & thi x3 Binh Minh, tinh Vinh Long  ring cua khong déu hodc tron déu (Hinh 6).

Bang 1. Két qua phan lgp va dic diém hinh théi cia ching vi khudn Bacillus

STT| Ki hiéu Nguon phén lap Pic diém hinh thai
Pit ving 1é cdy budi. Xa Hiéu Phung,|Khuan lac dang hinh tron, mau
Huyén Viing Liém, Tinh Vinh Long trang duc, rang cua déu

1 [BDB1_T
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STT| Ki hiéu Nguon phén lap Pic diém hinh thai

» |BDBI TR Dit ving 1& céy budi. Xa Hiéu Phung, Kpuén lac dang hinh tron, ngéu
— |Huyén Viing Liém, Tinh Vinh Long trang duc, rang cua khong déu

3 |BDB] V Pt ving 1é c::fly budi. Xa Hiéu Phung, Khuan lac dang hinh tron déu,
—  |Huyén Viing Liém, Tinh Vinh Long mau vang, khong rang cua

4 |BDB2 T Pt ving 1é céy budi. Xa Hiéu Nhon, Khuén lac dang hinh tron, mau
—  |Huyén Viing Liém, Tinh Vinh Long trdng, rang cua déu

s |sDBY TR it vang 1é cdy budi. Xa Hiéu Nhon, Khuan lac dang hinh tron, mau
—  |Huyén Viing Liém, Tinh Vinh Long trang, rang cua khong déu

6 |BDB? V Dét ving 1é c‘ély budi. Xa Hiéu Nhon,|Khuan lac dang hinh tron déu,
—  |Huyén Viing Liém, Tinh Vinh Long mau vang, khong rang cua

- |BDB3 TR Pit vung ré cdy budi. Huyén Long H), Kpuén lac dang hinh tron, mau
—  |Tinh Vinh Long trang, rang cua khong déu

2 |BDB3 V Pit ving ré cdy budi. Huyén Long Ho,|Khuan lac dang hinh tron déu,
—  |Tinh Vinh Long mau vang lon, khong rang cua

9 |BDB3 VN Dit ving ré cdy budi. Huyén Long Ho,|Khudn lac dang hinh tron, mau
—  |Tinh Vinh Long vang nhd, khong rang cua

Két qua nhuém Gram cho théy, Vi
khuan Bacillus thudoc vi khuin Gram
duong, c6 bao tir, phan Ung oxidase va
catalase dwong tinh. Cac ching vi khuan
nay c6 dic diém hinh thai twong tu vi mo
ta cua Holt ez al. (1994) [22].

3.3. Két qua khao sat kha ning doi
khang cia vi khuin Bacillus véi nam
Colletotrichum sp.

3.3.1. Khdo sdt khd ning doi khing
bing phwong phdp doi khdng sei ndm

Két qua khao sat kha niang dbi khang
cho thiy c6 8/9 ching vi khuan Bacillus
¢6 kha niang d6i khang véi ching nim B1
(Bang 2) Nhin chung, kha nang d6i khang
tang dan, tuy nhién mic d6 dbi khang cua
mdi ching khac nhau qua timg ngay, cu
thé: kha niang dbi khang cua cac ching
BDBI_T, BDB2_TR, BDB2_V, BDB3_
TR tiang dan theo thoi gian ton trit; kha ning
d6i khang ctia ching BDB1_TR, BDBI1_V
va BDB3 V ting cao nhit ¢ ngay 3 va
giam dan & ngay 4, 5; chung BDB3 VN
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khang ndm cao nhit & ngay 2 va giam dan
tir ngay 3. Két qua nay co thé do sy canh
tranh dinh dudng ciia vi khuan yéu di trong
khi sy phat trién ctia ndm cang nhanh [23].

Sau 24 gio dong nudi cdy, nam phat
trién binh thuong, cic chung vi khuan
Bacillus chua thé hién kha nang ddi khang.
Tir ngay 2, cac ching vi khuan Bacillus
bat dau thé hién hiéu qua ddi khang. Trong
d6, ching vi khuan BDB3 TR thé hién
kha nang khang nam cao nhat, véi ti 1& ddi
khang trung binh 1a 37,98%. Két qua cho
thdy, chung vi khuian BDB3 TR c¢6 hoat
tinh e ché ndm Colletotrichum sp. cao
hon chung vi khuan Bacillus subtilis Strain
PY-1 Gc ché ndm Fusarium oxysporum
v6oi hoat tinh 1a 32% trong nghién ctru
cua Gong et al. (2006). Tuy nhién, kha
ning khang nam cua chung BDB3 TR
thip hon so vé6i ching BHL21 v6i ndm
Colletotrichum sp. gay bénh than thu trén
trai du da [13], va chung BHCM9.3 so voi
ndm Colletotrichum scovillei giy bénh
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d6i khang véi ting ching ndm giy bénh

Badng 2. Hiéu sudt déi khang ciia vi khudn Bacillus doi véi chiing ndam B1 (%)

:,(;, Cll:ll::égnv‘ Ngay1| Ngay2 Ngay 3 Ngay 4 Ngay S | Trung binh
1 |BDBL T - 12,13%£2,39 | 12,65°£7,61 | 13,924£6,19 | 15,05°4+5,93 | 13,449+1,31
2 [BDBI TR| - |25,18%+1,13(26,73%+4,88(24,40%42,76|21,11*+7,70 | 24,36*+2,37
3 |BDB1 V - |25,01%43,33 | 27,87%+6,19 | 26,01°43,46 | 21,67°£6,01 | 25,14*+2,60
4 |BDB2 T - - - - - -

5 |BDB2 TR| - [19,32%£7,52|27,25%+7,37 | 27,91°£7,02 |30,12>+8,15| 26,15"+4,72
6 [BDB2 V - 123,56%+1,90 |25,34%+4,15| 28,52°45,57 | 30,18%+4,52 | 26,90"+3,00
7 |BDB3 TR| - 29,26°+2,95 | 36,70°+1,80 | 41,85*+1,39 | 44,13°+0,84 | 37,98°+6,59
8 [BDB3 V - | 17,14%44.26 | 20,89°+1,90 | 15,12°41,15 | 14,53%42,58 | 16,92°+2,87
9 |BDB3 VN| - |22,88%+3,50(22,16*+1,23 | 14,54°+1,09 | 14,529+1,86 |18,52"9+4,62

Ghi chii: - 86 liéu thé hién la gid tri trung binh cia ba lan Idp lai va do léch chudn.

- Trong ciing mot cot, cic s6 co Ky tuw theo sau khdc nhau thi khac biét cé y nghia

thong ké (p<0,05).

- BDBI, BDB2, BDB3 lan luot la s6 mau dat viing ré cdy buoi 1, 2, 3; T, TR, V, VN
lan luot la hinh thai cua chung vi khudn trang, trang rang cua, vang, vang nho.

- Ki hiéu “-*“ thé hién vi khudn khéng c6 kha ning doi khang véi ching nam BI.

3.3.2. Khdo sdt khd ning doi khing
bing phwong phdp trc ché bao tir

Phuong phap ddi khang soi nidm chi
cho biét vi khuan Bacillus c6 kha nang d6i
khang hay khong, nhung khong xac dinh
dugc kha niang d6i khang 1a do sy canh
tranh dinh dudng hay do vi khuan Bacillus
sinh cac hop chat khang nam. Tuy nhién,
phuong phap tc ché bao tir cho biét vi
khuan Bacillus ¢6 kha ning sinh cac chat
khang khuédn, thé hién qua cic vong vo
khuan, duong kinh vong vo khuan cang
16m thi kha ning sinh chit khang ndm cang
cao [14].

Két qua khao sat bang phuong phap tc
ché bao tir cho thiy c6 8/9 chiing vi khuan
Bacillus c¢6 kha ning trc ché voi chung ndm
Bl (Bang 3). Nhin chung, hoat tinh tic ché
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ctia vi khuan Bacillus giam nhe theo thoi
gian, tuy nhién mdi chung c¢6 muc d6 dbi
khang khac nhau. O ngay 1, nim chua phat
trién nén chua nhan théy hoat tinh ¢ ché
bao tir ndm cua vi khuan Bacillus. Tl ngay
2, vi khuan Bacillus thé hién hoat tinh trc
ché bao tir nAm bang duong kinh vong vo
khuén. Trong d6, chung vi khuan BDB3 _
TR thé hién kha ning wc ché nim cao
nhat, v6i duong kinh vong vo khuan trung
binh 1a 0,9 cm (p<0,05). Tuy nhién, chung
BDB3_TR c6 kha ning tic ché bao tir nAm
Colletotrichum sp. trén trai buoi thap hon
so voi ching PR2B1 wc ché bao tir ndm
Colletotrichum sp. gay bénh kho canh kho
qué trén cay ca phé [14]. Két qua cho thiy
mdi ching vi khuan Bacillus c¢6 mirc d6 {rc
ché bao tir v6i timg ching ndm gay bénh
khéc nhau.
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Bang 3. Puong kinh vong khdang khudn cia vi khudn Bacillus doi
voi chung nam Bl (cm)

,?,(} Cll:ll;l:égn‘fi Ngay 1| Ngay2 Ngay 3 Ngay 4 Ngay 5 | Trung binh
1 [BDB1 T - 0,23°+0,06 | 0,23°+0,06 | 0,23°+0,06 | 0,23°+0,06 | 0,23+0,00
2 |BDBI_TR - 0,63*+0,15 | 0,63*+0,15 | 0,63%+0,15 | 0,63%*+0,15 | 0,63°+0,00
3 |BDBI V - 0,37°+0,06 | 0,33+0,12 | 0,33*+0,12 | 0,33*+0,12 | 0,34°+0,02
4 |BDB2 T - - - - - -

5 (BDB2 TR - 0,53%*+0,15 | 0,40°+0,00 | 0,40°+0,00 | 0,33*+0,06 | 0,42°+0,08
6 [BDB2 V - 0,63*+0,25 | 0,63%+0,25 | 0,63%+0,25 | 0,60+0,27 | 0,62"+0,02
7 |BDB3 TR - 0,97°+0,25 | 0,90°+0,30 | 0,87°+0,31 | 0,87°£0,31 | 0,90°+0,05
8 |[BDB3 V - 0,33°+0,12 | 0,33°+0,12 | 0,33*+0,12 | 0,27°+0,06 | 0,329+0,03
9 |BDB3 VN - 0,30+0,10 | 0,30°+0,10 | 0,27°+0,10 | 0,27°£0,06 | 0,28%+0,02

Ghi chii: - 86 liéu thé hién la gid tri trung binh cia ba lan Iap lai va dj léch chudn.

- Trong ciing mét cot, cic s6 ¢é ky tw theo sau khdc nhau thi khdac biét ¢6 y nghia

théng ké (p<0,05).

- BDBI1, BDB2, BDB3 lan liot la sé mau dat ving ré cay bwoi 1, 2, 3; T, TR, V, VN
lan lwot la hinh thai cua chung vi khuan trang, trang rang cuwa, vang, vang nho.

- Ki hiéu “-* thé hién vi khudn khong cé kha ning doi khing véi chiing ndm BI.

Két qua khao sit bang phuwong phap
d6i khang soi nam va e ché bao tir cho
thy, ching vi khudn BDB3_ TR thé hién
kha ning khang ndm cao nhat, khac biét c6
¥ nghia thong ké so véi cac chung vi khuan
con lai. Két qua ching BDB3 TR duoc
chon tién hanh thi nghiém tiép theo.

3.4. Két qua dinh danh vi khuin
Bacillus

Két qua so sanh trinh ty ving gen

Graphic Summary Alignments Taxonomy

16S rRNA cua chung BDB3 TR véi trinh
tu gen cua cac ching vi khuan Bacillus
trong co s¢ dir li¢u GenBank cua NCBI
bang cong cu BLASTn cho thay tong sd
nucleotide dugc giai la 923 nucleotide,
trinh tr vung gen 16S rRNA cua chung
BDB3 TR ¢ sy twong dong cao nhét
v6i chung vi khuan Bacillus thuringiensis
SXFB8 (OM648228.1) (ty 1& phan trim
giéng nhau 13 100%) (Hinh 7 va Hinh 8).

Sequences producing significant alignments

[ selectall nan sequences selected

Description
v

Bacillus thuringiensis strain SXFB8 16S ribosomal RNA gene, partial sequence

D Bacillus thuringiensis strain NBAIR BT_R13 16S ribosomal RNA gene, partial sequence

Download v Select columns ¥ Show (2]

Max Total Query E Per.

Scientific Name
Score Score Cover value Ident
v v v v v

Acchen Accession

Bacillus thuringiensis 1705 1705 100% 0.0 100.00% 1443 OM648228.1

Bacillus thuringiensis 1703 1703  99% 0.0 100.00% 1407 OP349657.1

Hinh 7. Két qua so sdnh mi'c dé tuong déng cia ching vi khudn BDB3_TR béing céng cu BLASTn
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Sequence ID: OMG48228.1 Length: 1443 MNMumber of Matches: 1

Range 1: S01 to 1423 C=nbBDank Sraphics

Score Expect Identities Gaps Scrand
1705 bits{923) 0.0 923/923(100%) ofaz2z2{0%) Plus/Minus
Query 1 CAAAAGGTT. -34. GTTACAAAC GTGTG ca
_ IlwIIIIIIIIIII IIIIIIlIIIIIIIl]IIIIIIHIIINIIIJIIIIIiII
Sbijct 1423 AR TTACCCCACCGACTTCG STTA TETEALCGGGEGLCGGTEGTG 1362
Query (== 1§ CCGGG CGT TTCA CCGCGGCATGCTG-’\TCCGCG TTACTAGCGATTCCAG izea
||\|||l|||| || RN IIIIIIIIIIIIIII!IIIIIVIIIIIIIIIIII\III
sSbict 1253 ACA GCCCGEEA TATTCACCGCGGCATGCTGATCCGCGA ACTAGCGATTCCAG 1202
Query 1231 CTTCATGT-".GGCGAGTTGC GC X GA TGAGAACGGTTT ise
u II’HIIIIIIIIIIHII 1111 IIIIIIII1IIIIIIHIIIMII IIIIIII‘III
Sbict 1z2a3 CTTCATGTAGGCGAG AGCCTACAATCCGAACTGAGAACGGTT TTATGAGATT A 12484
Query 181 GTCTTGCAGC TTTGTACC TAGCCCAGGTC 2498
B IIIIII IIlﬂIlII]IIIIIIIlIIIIIIII]IIl1II[]IIIIIIII1]|I1I|Iﬂll
Sbict 1243 A GGG TCTTEGCAGCTCT T TG TACCGTCCAT TGTAGCACGTGTGTAGCCCAGETC 118=
Query 241 TEATGATTTGACGTCATCCCCACCTTCCTCCGGTTTGTCACCGGCAGTCA aa
I|‘l|||IIII!IllllIII]IIIIIIIlIIll]IIIIIIIﬂIIlH||ll|lll|||ﬂ||
Sbict 1183 AGGGECATGATGAT T TGACGTCATCCCCACCTTCCTCCEGGTTTGTCACCGEGCAGTCA 1124
Query 201 CCTTAGAGTGCCCA. TEGCAACTAAGAT CAAGEET T TCGTTGCGGGAC =t
- IIHIIIIIIllllllIIIIIIIIIIIIIIIIIIIIIIIUIIIIHIII]II[lIIHII
Sbict 1123 CCTTAGAGT! GTTGCGGGAC 1055
Query 251 CATCTCACGACACGAG GAC CAC ACTCTGCTC 4208
_ II\IIIIIIII\IIIIIIIIIIIIlIIIIlIIIIIIIIIlllﬂllllﬂlllIIIIIIII\III
Sbijct 1953 A ~ A A CCACCTGTCACTCTGCTC laas
Query 421 CGAAGGAGAAGCCCTATCTCTAGGGTTTT TGTCAAGACCTGGTAAGGTTCTT a4ge
- II\IIIIIIIIVIIIIIIIIIIIIIIIIIIIIII]III Liaprppnnppnpnnntiinenl
Sbict 1aa3 AGCGAGAAGCCCTATCTCTAGGGTTITT TETCAAGACCTGGTAAGGTTCTT o494
Query 481 CGTTGCTTCGAATT AAA S54a
. Illlllilllilllll||l1||li||llllll]lllilllfllllllIIIIIIIIIII'III
Sbict =243 GCGTTGCT 884
Query sS41 GAGTTTCAGCCTTGCGGCCGT A CCCAGGCGGAGTGCT TAAT TAA saa
_ IIﬂIIIIIIIHIIIIIIIIIIIIIII[IIIIlIIIIIII[\IIIIIﬂIIlIIIIIIII!III
Sbict 83 TGAGT T TCAGCCTTGCGGCCGTACTCCCCAGGOCGGAGTGCTTAATGCGTTAACTTCAGCA 224
Query [=1-= 18 CTAAAGGGCGGAAACCCTCTAACACTTAGCACTCATCGTTTACGGCGTGGACTACCAGGG =1
_ Il!lIIIIIIlIIIIlIIIIII!IIIIIIIl]IIllIIl‘IIIIIﬂIII]III]III!II
sSbjct 222 CCCTCTAACACT TAGCACTCATCGT T TACGGCGTGGACTACCAGEG 7e4
Query [=1=h 8 ATCTAATCCTGTTT GC CCCCACGCTTTCGCGCCTCAGTEGTCAGT TACAGACCAGA (<} 720
_ IlﬂIIIIII (I8 0T T
Sbict 7&3 TATCTAATCCTGTTTGCTCCCCACGCTTTCGCGCCTCAGTGTCAGT TACAGACCAGAGAG 7e4
Query 721 TCGCCTTCGCCACTGGTGT ATATCTCT. TCACCGCTACAC GGAA 78@
X II\IIIIIIII‘IIIIIIIIIIIII!IIIIIIII1IIIIIIl'IIIIIﬂIIl]IIIIIII\III
Sbict 7az TCGCCT TCGCCACTGEGTGT TCCTCCATATCTCTACGCAT TTCACCGCTACACATGGAA 644
Query 781 AATGACCCT! ACGGTTGAGC 240
- I!ﬂlll!ll[lIIIIlIIIIIIllIIIIIIIl]II IIHIII!IIIlIl[lIIl\lII
Sbict = ACTTTCCTCTTCTGCACT GTCT: CAGTTTCCAATGACCCTCCACGGTTGAGC 584
Query 841 GACT TAAGAAACCACCTGCGCGCGCTTTAC G AT A 2eo
|l\l||l|||l\||||l||||I||l|||||||||l|||l||lu|ll |||l|l||||l\l||
Sbijct 583 TG'GGCTTTC.-\C-“\TC-\GACTT»f\AGAAACCF’-CCTGCGCGCGCTTTACGCCC—".AT-—-J-\TT;CG 524
Query 2al1 ATAACGCTTGCCACCTACGTATT 223
_ II\IIIIIIIIVIIII|||||||||
Sbict 523 CCACCTACGTATT se1

Hinh 8. Két qud so sdnh trinh tu’ gen 16S rRNA cta ching B1 véi chiing Bacillus thuringiensis SXFB8
trén ngdn hang NCBI

4. Két ludn

Nghién ctru phan 1ap duogc 1 chung
ndm Colletotrichum sp. trén trai buoi
Niam Roi. Két hop quan sat hinh thai va
giai trinh tu, xac dinh duoc chung ndm
Colletotrichum siamense DPFT16 gay
bénh than thu trén trai budi Nam Roi.
Nghién cuu phan lap dugc 9 chung vi
khuan Bacillus tir dat ving ré cdy buoi.
Kha ning dbi khang cua vi khuan Bacillus
voi nam  Colletotrichum sp. dugc thuc

hién bang phuong phap dbi khang s0i ndm
va trc ché bao tir. Két qua tuyén chon dugc
8/9 chung vi khudn Bacillus c6 kha ning
khang ndm. Trong d6, chung vi khuan
BDB3_TR c6 mirc d6 khang cao nhat véi
phuong phap d6i khang soi ndm 13 37,98%
va trc ché bao tir 14 0,9 cm (p<0,05). Két
qua dinh danh cho thdy ching vi khuin
BDB3 TR tuong dong vé&i loai vi khuan
Bacillus thuringiensis SXFB8 v41 muc do
tuong dong 13 100%.
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