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TOM TAT

Ném Colletotrichum sp. gdy anh huong dén niang sudt va chit luong cta trai budi
Nam Roi. Nghién ctru nhdm phén 1ap va tuyén chon vi khuan Bacillus c6 kha ning ddi
khang nim Colletotrichum sp. gay bénh than thu trén trai budi Nam Roi sau thu hoach ¢
thi x4 Binh Minh, tinh Vinh Long. Két qua da phan lap duoc 9 ching vi khuan Bacillus tir
dat ving ré cay budi. Kha ning dbi khang cua cac chung vi khuan Bacillus ddi véi ndm
Colletotrichum sp. dugc thuc hién bang phuong phap d6i khang soi ndm va tc ché bao
tir. Két qua nghién ctru cho thay c6 8/9 ching vi khuan Bacillus thé hién kha ning khang
nam bénh, trong d6 chung BDB3_TR thé hién kha ning khang nim cao nhat véi ty 18
d6i khang 1a 37,98%. Két qua dinh danh cho thay ching vi khuan BDB3 TR tuong dong
100% véi 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 cdy c6 mui (Citrus spp.) 1a mot
trong nhiing loai trai cay duoc trong rong
rdi trén toan cu néi chung va Viét Nam
n6i riéng [1]. Theo quy hoach cua Bo
Nong nghiép va Phat trién Nong thon, tinh
dén nam 2020 nudc ta c6 dién tich trong
budi va cam cao nhat. O Pong bang song
Ciru Long va nhiéu khu vuc Chéu A, budi
Nam Roi 1a mét trong nhitng loai cay an
qua cé chit luong cao va duge trong phd
bién [2]. Trai budi mang lai nhidu gia tri
kinh té, déng thoi dap ung cac nhu cau
dinh dudng cta con ngudi do giau chat
x0, chat chéng 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 lam trdi nhanh thdi, anh
hudng 16n dén nang suat va chét luong trai.
Ngoai ra, bénh than thu con anh huéng dén
gia trj kinh té cua trai buoi [4].

Hién nay, cong tac quan ly va phong trur
nim bénh dic biét 1a bénh than thu trén trai
ciy c6 mui 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
thuong dugc st dung la thube diét nAm [5].
Tuy nhién, sit dung thudc hoa hoc trong
thoi gian dai va lién tuc din dén sy phat
trién cua cac ching ndm khang thude [6].
Bén canh d6, thudc hoa hoc con cd nguy co
tiém 4n dbi véi ste khoe con nguoi va moi
truong [7]. Do vay, viéc tim phuong phap
khac thay thé 1a can thiét.

Phuong phap kiém soat sinh hoc la
mot phuong phép lanh manh va hi¢u qua
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vé moi truong dé giam thiéu sau bénh va
tac dong sau bénh thong qua viéc sir dung
cac loai thién dich, ndm hodc cac vi sinh
vat khéac gay tré ngai cho cac loai dich hai.
Mot s6 mam bénh duoc kiém soat nhd s
dung cac chat dbi khang c6 ngudn gdc tir
vi sinh vat da dugc chung minh, trong do6
¢6 vi khuan Bacillus [8] [9]. Nhiéu nghién
ctru cho thay vi khuan Bacillus c6 kha ning
d6i khang ndm gy bénh than thu trén trai
dau tay [10], 6c cho [11], ot [12], du du
[13], cdy ca phé [14]...; Tuy nhién, trén d6i
tuong budi Nam Roi thi chua c6 nghién
ctru cu thé. Vi viy, nghién ctru phan lap vi
khuén Bacillus c6 kha nang d6i khang ndm
Colletotrichum sp. gay bénh than thu trén
trai buoi sau thu hoach 13 nén tang cho viéc
str dung vi khuan Bacillus trong bao quan
trai budi sau thu hoach.

2. N¢i dung
2.1. Nguyén vit li¢u

Vi khuén Bacillus dwoc phan lap tir
dat vang ré cta cay budi tai 3 vuon budi
khée khong bi bénh than thu cua 3 ho o
thi xd Binh Minh, tinh Vinh Long. Mau dat
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 tur trai
budi bi nhiém bénh than thu ty nhién. Mau
vi khuan va nam Colletotrichum sp. duoc
thu tai cac ho trong budi chuyén canh thi
xa Binh Minh, tinh Vinh Long.

2.2. Phuwong phap nguyén ciru
2.2.1. Phan lap vi khudn Bacillus
Vi khuan Bacillus duoc phan 1ap trén

moéi 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 mau dat vao mam da duoc
khtt khudn xit ¢dn va lau sach, tron déu céac
mau dit cia cung 1 vuon v6i nhau. Can
10g dat da tron hoa tan v6i 90ml nude ct
da tiét trung. Cho hdn hop vao binh tam
giac va lic v6i chu ky 150 vong/phut trong
30 phaut.

Mau dat duge tiép tuc 0 ¢ nhiét do 80°C
trong 20 phiit dé loai bo té bao sinh dudng.
Pha loing mau dén do pha lodng 10 bang
nude mudi sinh 1y 0,85%. Hat 100 L mau
& mdi do pha lodng, trai mau trén dia petri
c6 chtra mai truong NA, u dia ¢ 37°C trong
24 gid. Tién hanh cac budc tach rong nhidu
lan dé thu dugc cac ching vi khuan thuan
[15].

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

Xac dinh mot s6 ddc diem hinh théi
va sinh li, sinh héa co ban cua vi khuin
Bacillus: nhuom Gram (Gram duong),
nhudm bao tir (c6 bao tir), kha ndng oxidase
(+), catalase (+) [16].

Chung vi khuan Bacillus ¢6 kha ning
trc ché ndm cao nhdt s& dugc chon dé
giai trinh ty doan gen vé&i cap moi 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 phén lgp nim
Colletotrichum sp.

Nam bénh dugc phan 1ap trén moi
truong PDA (20 g D-glucose, 200 g khoai
tay, 20 g agar, pH 7,0-7.2). Khir tring bé
mit miu bang nudc cat va con 70°, miu
bénh dugc cat thanh dang hinh vudng kich
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thuéc khoang 1 cm?. Cho mau bénh vao
gitra dia petri c6 chira moi truong PDA,
u dia ¢ nhiét do 25-28°C trong 5-7 ngay.
Khi soi nAm phat trién trén dia thach, tiép
tuc cat khdi thach cé sgi ndm véi kich
thuéc khoang 1 cm?, cdy chuyén sang dia
c6 chtra moi truong PDA moi. Cac budce
trén duoc 1ap lai cho dén khi soi nAm phat
trién thuan.

2.2.4. Khao sat kha nang gdy bénh
ciia ndm Colletotrichum sp. trén trdi bugi

Trai buoi duoc 1ay nhiém véi mat sb
bao tir nam Colletotrichum sp. 10° CFU/
mL. Chon ba trai buoi khong c6 dau hiéu
bi bénh, khong bi tdn thuong vé mit co
hoc, dé)ng déu vé mau sic va kich thude.
Trai budi duoc rira sach dudi voi nudc
chay, dugc rira thém hai 1an nude cit tiét
trung va lam kho bang bong gon vO trung.
MJi trai buodi duoc tao bdén vét thuong
bang tam vo tring (duong kinh 2 mm), cac
vét thuong cach déu nhau. Bao tir ctia nAm
bénh duoc ldy bang cach: 1dy bao tir nAm
cho vao 6ng eppendorf c6 500 pL nude
cAt, tién hanh vortex dé bao tir nAm bénh
phan tan déu, dém mat sd bao tir nAm va
hiéu chinh vé& mat s6 10° bao ti/mL. Dich
huyén phu dugc tiém vao cic vét thuong
vira tao (10 mL/vét thuong). Mau dbi
ching duoc tiém nudc cit vo trung. Cac
mau sau khi 14y nhidm duogc 0 kin & d6 4m
85%, 28°C va theo ddi vét bénh trong 15
ngay [17].

2.2.5. Pinh danh nim Colletotrichum
sp.

Ching nam Colletotrichum sp. dugc
dinhdanh dyatréndic diém hinh théi soinim,
quan sat bao tir dudi kinh hién vi sau 5-7 ngay
U1 va giai trinh ty doan gen voi cap moi ITS1:
5’-TCCGTAGGTGAACCTGCGG-3" va
ITS4: 5’-TCCTCCGCTTATTGATATGC-3’
[18].
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2.2.6. Khdo sdat khd ning déi
khang cua vi khudan Bacillus voi ndm
Colletotrichum sp.

Phuong phap d6i khang soi ndm dugc
thuc hién theo nghién ctru ctia Touré ef al.
(2004) [19]. Céc budc thuc hién gdm: cit
khéi ndm c6 dién tich khoang 1 cm? dit
¢ gilra dia petri c6 chira moi truong PDA.
Sau 3-4 ngdy sau cdy hai duong vi khuan
song song, dai khoang 2 cm cach nim
khoang 5-10 mm (khdi nAm nam giita). Do
duong kinh ndm va ghi nhan két qua mdi
ngay (Hinh 1).

Hinh 1. Cdch do dudng kinh déi khdng bdng phuong
phdp soi ndm

(a) Dia ddi chitng; (b) Pia c6 chiing vi khudn

Sau 5 ngdy quan sat, hiéu suat wc ché
su phat trién ciia nam dugc tinh theo cong
thirc:

R{—-R
I = ——2x100
Ry

Trong d6: I: hiéu suat d6i khang cua vi
khuan (%); R : duong kinh cua h¢ s¢gi nam
do1 chung (cm); R,: dudng kinh cta hé soi
nam trén dia c6 chung vi khuan (cm)

Phuong phap tic ché bao tir duge thuc
hién theo nghién ctru ctia Dhanasekaran
et al. (2012) [20]. Céac budc thuc hién 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)
lac voi chu ky 200 vong/phut, 30°C trong
48 gid. Sau do, dich tang sinh duoc ly tam
v6i tbe @6 10.000 vong/phut, 4°C trong
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10 phut. Bao tr cua ndm bénh duoc léy
bang cach: lay bao tir ndm cho vao ong
eppendorf c6 500 pL nude cat, tién hanh
vortex dé bao tir nAm bénh phan tan déu.
Sau do, dung micropipette hut 100 puL dich
nim cho vao dia méi trudng PDA, trai déu
trén bé mat thach, mat s6 10° bao ti/mL.
Tao 3 giéng (dudng kinh 8 mm) trén moi
truong PDA d c¢6 bao tir ndm. Huat 80 pL
dich trong ting sinh ctia vi khuan Bacillus
cho vao 2 giéng, giéng con lai cho vao 80
uL dich mau dbi chimg, dé kho hoan toan.
Tién hanh quan sat, do duong kinh vong vo
nam (d) va ghi nhan két qua sau mdi 24 gio
(Hinh 2).

Sau 5 ngdy quan sat, hoat tinh ddi
khang duogc tinh theo cong thirc:
Kich thudc vong ddi khang =D - d
Trong d6: D: dudng kinh vong dbi
khang (cm); d: duong kinh 16 thach (cm),
d=0,8 cm

Hinh 2. Cdch do dudng kinh vong déi khdng bdng
phuong phdp bao tir

2.2.7. Phwong phdp xi¢ li s6 liéu

Sb litu duoc xur li bang phin mém
Microsoft Excel va Minitab 20. Phan tich
phuong sai (ANOVA) mot nhan t6 va kiém
dinh LSD v61 d6 tin cay 95%. Kiém tra muc
d6 twong ddng ctia chung vi khudn Bacillus
bang cach sir dung cong cu BLASTn trén
co so dir liéu NCBI.
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3. Két qua nghién ctru va thao luin

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

B2

@

ISSN 2615-9945

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

méi truong PDA (Hinh 3).

@

Hinh 3. Ching ndm B1, B2 trén méi truéng PDA va bao tir ctia chiing
(a) Bi€u hién nhiém bénh thdn thu trén trdi budi; (b) Mdt truéc ciia ndm
(c) Mdt sau ctia ndm ; (d) Bao tir ndm quan sdt & vt kinh 40x

Chung ndm B1 c¢6 mau xam tréng, so1i
nam moc cao khoang 1-2 mm, c6 16ng to,
mép gon séng. Sau 5 ngay, ching nim B1
dat kich thudc 50-60 mm, sau 7 ngay soi
nam moc day ngd mau xam, c6 vong tron
dong tam & giira. Quan sat dudi vat kinh
40x, cho théy bao tr c6 dang hinh try, hai
dau tron, khong c¢6 vach ngan (Hinh 3).
Két qua nghién ctru cia Cruz-Lagunas
et al. (2020) [17] ciing cho thidy nim
Colletotrichum sp. c6 soi ndm mau tréng,
sau do chuyén sang mau xam nhat, bao tu
hinh try thuon dai.

Chung nam B2 ¢6 dang bui tréng, min,
bam sat vao bé mit moi trudng. Sau 4 ngay,
nam B2 dat kich thudc 50-60 mm, sau 6 ngay
nam nga mau hoi ngd. Quan sat dudi vt
kinh 40X, soi ndm c6 vach ngin va khong
bao tir. Két qua chung nim B2, khong xéc
dinh duogc chi nAm. Két qua tuong tu ching
nam DX3A duoc phan lap trén vo buoi, bam
sat bé mat thach, c6 mau tréng min, chua thé
xac dinh dugc chi nim [21].

TRUGONG BAIHOC SU PHAM KY THUAT VINH LONG

Két qua lay nhidém cho thdy, ching
nam B1 1a chung nAm Colletotrichum sp.,
do sau khi 1ay nhiém vét bénh c6 ddm nho,
mau sam, vo bi kho va san sui, tuong tu voi
nghién curu cua Cruz-Lagunas et al. (2020)
[17]. Tuy nhién, chung nAm B2 khong thé
hién doc luc gay bénh trén trai budi. Tir két
qua lay nhidm, ching ndm B1 c6 doc luc
gdy bénh cao, nén dugc chon thyc hién céc
thi nghiém tiép theo.

Két qua so sanh trinh tu ving gen 16S
rRNA cua chung B1 v6i trinh tu gen cua
cac loai ndm Colletotrichum sp. trong co
s& dir liéu GenBank cua National Center
for Biotechnology Information (NCBI)
bang cong cu BLASTn cho thiy tong s6
nucleotide dugc giai 1a 531 nucleotide,
trinh ty vung gen 16S rRNA cua ching
Bl c6 sy twong ddng cao nhét véi ching
nam Colletotrichum siamense DPFT16
(MH883641.1) (ty 1é phan trim gidng nhau
1a 100%) (Hinh 4 va Hinh 5).
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Description Sclentific Name | Max | Total |Query | E R ocs
v - Score Score Cover value Ident Len  Accession

v v - - - -
c isolate DPET16 internal tr spacer 1, partial 58S ribosomal RNAge... C msi.. 981 981 96% 00 100.00% 556 MHB836411
Colletotrichum asianum isolate DPFT15 internal transcribed spacer 1, partial sequence; 58S RNAgen... C Jm as 981 981 96% 00 100.00% 551 MH883639.1
c train GBLZ16C0-029 small subunit RNA gene, partial intemal tra... Colletotrichum si.. 981 981 96% 00 100.00% 589 MN527109.1

Hinh 4. Két qud so sdnh mirc dé tuong déng cia chiing ndm B1 bdng 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
R IIIIIIIIIIIIIIIIIIIIIIIIl|I|II||I|IIIIIIIIIIIIIIIIIIIIIIIIII
Sbjct 26  ACAACCCTTTGTGAACATACCTATAACTGTTGCTTCGGCGGGTAGGGTCTCCGCGACCCT 85
Query 83 CCCGGCCTCCCGCCCCCGGGCGGGTCGGCGCCCGCCGGAGGATAACCAAACTCTGATTTA 142
N IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Sbjet 86  CCCGGCCTCCCGCCCCCGGGCEGGETCGGCGCCCGCCGGAGGATAACCAAACTCTGATTTA 145
Query 143 ACGACGTTTCTTCTGAGTGGT. TTAACAACGGATCTCTTG 202
) [UNNNNRRRNRRN RN NN IIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIlII 111
Sbjct 146 ACGACGTTTCTTCTGAGTGGTACAAGC TTTAACAACGGATCTCTTG 205
Query 203 GTTCTGGCATCGAT CAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTCA 262
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII[lIIIIIIIIIIIIIIII
Sbijct 206 GTTCTGGCATCGA TGCGATAAG TGCAGAATTCA 265
bl Hivy sttty RN v G T .
Sbjct 266 GTGAATCATCGAATCTTTGAACGCACATTGCGCCCGCCAGCATTCTGGCGGGCATGCCTG 325
e Hivinnitinitygntisyaiitis it ittty
Sbict 326 TTCGAGCGTCATTTCAACCCTCAAGCTCTGCTTGGTGTTGGGGCCCTACAGCTGATGTAG 385
el vt iyt nnatnmaIt N R e
Sbjct 386 GCCCTCAAAGGTAGTGGCGGACCCTCCCGGAGCCTCCTTTGCGTAGTAACTTTACGTCTC 445
Query 443 GCACTGGGATCCGGAGGGACTCTTGCCGTAAAACCCCCCAATTTTCCAAAGGTTGACCTC 502
LOLRLERErn ettt rereriertl
Sbjct 446 GCACTGGGATCCGGAGGGACTCTTGCCGTAAAACCCCCCAATTTTCCAAAGGTTGACCTC 505
e T T T T I e >
Sbijct 506 GGA YC GG TAGGAAT CTGAACTTAAGCATATCAATAAGCGGAGGAA 556

Hinh 5. Két qud so sdnh trinh tu' gen 16S rRNA cta chting 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 ciia khudn lac Bacillus quan sdt bdng mdt thudng
a. Vi khudn Bacillus c6 mau trdng duc, rdng cua khéng déu; b. Vi khudn Bacillus c6 mau vang, tron déu
¢. Vi khudn Bacillus c6 mau trdng, ring cua khéng déu; d. Vi khudn Bacillus c6 mau trdng, ring cua

Két qua phan lap dugc 09 ching vi (Bang 1). Sau 24 gio 0, cac khuan lac c6
khuan Bacillus tir 03 mau dat ving ré cdy mau trang hodc trang duc, vang va cé vién
budi ¢ thi xa Binh Minh, tinh Vinh Long rang cua khong déu hodc tron déu (Hinh 6).

Bang 1. Két qua phdn Idp va ddc diém hinh thdi cua ching vi khudn Bacillus

STT| Ki hiéu Ngudn phén lap Pic diém hinh thai
Dt ving ré cdy buoi. Xa Hiéu Phung, Khuan lac dang hinh tron, mau
Huyén Viing Liém, Tinh Vinh Long trang duc, rang cua déu

| [BDBI T
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STT| Ki hi¢u Ngudn phan lap Pic diém hinh thai
» |BDBI TR Piat ving 1é cdy budi. Xa Hiéu Phung,|Khuan lac dang hinh tron, mau
—  |Huyén Viing Liém, Tinh Vinh Long trang duc, rang cua khong déu
3 |BDBI V Pit ving ré cdy budi. Xa Hiéu Phung, |Khuan lac dang hinh tron déu,
—  |Huyén Viing Liém, Tinh Vinh Long mau vang, khong rang cua
4 |BDB2 T Dt vung 1é cay budi. Xa Hiéu Nhon,|Khuén lac dang hinh tron, mau
—  |Huyén Viing Liém, Tinh Vinh Long trang, rang cua déu
s |BDB2 TR Dt viung ré cay budi. Xa Hiéu Nhon, Khuin lac dang hinh tron, mau
—  |Huyén Viing Liém, Tinh Vinh Long trang, rang cua khong déu
6 |BDB2 V Pit ving 1é cdy budi. Xa Hiéu Nhon,|Khuan lac dang hinh tron déu,
—  |Huyén Viing Liém, Tinh Vinh Long mau vang, khong rang cua
7 |BDB3 TR Pit ving ré cdy budi. Huyén Long Hd, Khuan lac dang hinh tron, mau
—  |Tinh Vinh Long trang, rang cua khong déu
2 [BDB3 V Pit ving 1é cdy budi. Huyén Long Ho,|Khuan lac dang hinh tron déu,
—  |Tinh Vinh Long mau vang lon, khong rang cua
Dit ving ré cay buoi. Huyén Long HO,|Khuan lac dang hinh tron, mau
9 |BDB3 VN|.,, N . LA
— |Tinh Vinh Long vang nho, khong rang cua

Két qua nhuom Gram cho théy, vi
khuan Bacillus thudc vi khuidn Gram
duong, c6 bao tir, phan ung oxidase va
catalase duong tinh. Cac chung vi khuan
nay c6 diac diém hinh thai twong tw voi mo
ta cia Holt ez al. (1994) [22].

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

3.3.1. Khdo sdt khd ning déi khing
bang phwong phdp doi khdng spi nim

Két qua khao sat kha niang d6i khang
cho thay co 8/9 chung vi khuan Bacillus
c¢6 kha ning d6i khang v6i ching nim B1
(Bang 2). Nhin chung, kha ning d6i khang
tang dan, tuy nhién mac do d6i khang cia
mdi ching khac nhau qua ting ngay, cu
thé: kha ning ddi khang cta cac chung
BDB1 T, BDB2 TR, BDB2 V, BDB3
TR tang dan theo thoi gian ton trir; kha nang
d6i khang ctia chung BDB1_TR, BDBI_V
va BDB3 V ting cao nhit & ngay 3 va
giam dan ¢ ngay 4, 5; ching BDB3 VN
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khang ndm cao nhit ¢ ngay 2 va giam dan
tir ngay 3. Két qua nay c6 thé do sy canh
tranh dinh dudng cua vi khuan yéu di trong
khi su phat trién cia ndm cang nhanh [23].

Sau 24 gid dong nudi ciy, nam phat
trién binh thuong, cac ching vi khuan
Bacillus chua thé hién kha ning d6i khang.
Tir ngay 2, cac ching vi khuan Bacillus
bat dau thé hién hiéu qua dbi khang. Trong
d6, ching vi khuan BDB3 TR thé hién
kha ning khang ndm cao nhat, véi ti 1& dbi
khang trung binh 1a 37,98%. Két qua cho
thdy, ching vi khuan BDB3 TR c6 hoat
tinh e ché ndm Colletotrichum sp. cao
hon chung vi khuan Bacillus subtilis Strain
PY-1 @c ché nidm Fusarium oxysporum
vol hoat tinh 1a 32% trong nghién cuu
cua Gong et al. (2006). Tuy nhién, kha
niang khang nam cua chung BDB3 TR
thiap hon so vé&i ching BHL21 v6i nam
Colletotrichum sp. gay bénh than thu trén
trai du da [13], va chung BHCM?9.3 so véi
nam Colletotrichum scovillei gy bénh
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d6i khang véi timg ching nim gay bénh

Bdng 2. Hiéu sudt doi khang ciia vi khudn Bacillus doi véi ching ndam Bl (%)

i; Cll(‘l‘l‘l‘l‘égn“ Ngayl| Ngiy2 | Ngiy3 | Ngay4 Ngay5 | Trung binh
1 [BDBI T | - [12134239 | 12,6527,61 | 13,9246,19 | 15,05:5,93 | 13,44%¢1,31
2 [BDBI TR| - [25,18%%1,13 [26,73%4,88| 24,40%442,76 | 21,11%47,70 | 24,36"£2,37
3[BDBLV | - 2501333 ]27,87%46,19 | 26,01%+3,46 | 21,67%+6,01 | 25,14%%2,60
4BDB2T | - ] ] - ] -

5 [BDB2 TR| - |19,32%7,52(27,25%47,37 | 27,91%7,02 | 30,1248, 15| 26,15"+4,72
6 |BDB2 V | - [23,56%£1,00(25,34m44,15| 28,52%5,57 | 30,18%+4,52 | 26,90°3,00
7 [BDB3 TR| - |29,26:2,95 | 36,70:+1,80 | 41,8541,39 | 44,13+0,84 | 37,98'+6,59
8 [BDB3 V | - | 17,1446 | 20,89%+1,90 | 15,121,15 | 14,53%42,58 | 16,92:2,87
9 [BDB3 VN| - |22,88%3,50(22,16™+1,23 | 14,54°1,00 | 14,520¢1,86 |18,52+4,62

Ghi chii: - 86 liéu thé hién la gid tri trung binh cua ba lan lap lai va do léch chuan.

- Trong ciing mot cét, cdc s6 c6 Ky tuw theo sau khdc nhau thi khéc biét ¢é ¥ nghia

thong ké (p<0,05).

- BDBI, BDB2, BDB3 lan lwot la s6 mau dat viing vé cdy budi 1, 2, 3; T, TR, V, VN
lan lwot la hinh thadi cua chung vi khudn trang, trang rang cuwa, vang, vang nho.

- Ki hiéu “-* thé hién vi khudn khong cé kha nang déi khang véi ching ndm BI.

3.3.2. Khdo sdt khd ning doi khdng
bang phwong phdp irc ché bao tir

Phuong phap ddi khang soi nidm chi
cho biét vi khuan Bacillus ¢6 kha nang d6i
khang hay khong, nhung khong xac dinh
dugc kha nang ddi khang 1a do sy canh
tranh dinh dudng hay do vi khuan Bacillus
sinh cac hop chat khang ndm. Tuy nhién,
phuong phap e ché bao tir cho biét vi
khuéan Bacillus ¢6 kha ning sinh cac chat
khang khuan, thé hién qua cac vong vo
khudn, dudng kinh vong v6 khuan cang
16n thi kha ning sinh chat khang nim cang
cao [14].

Két qua khao sat bang phuong phap tc
ché bao tir cho thay c6 8/9 ching vi khuan
Bacillus c6 kha ning trc ché voi chung ndm
B1 (Bang 3). Nhin chung, hoat tinh trc ché
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ctia vi khuan Bacillus giam nhe theo thoi
gian, tuy nhién mdi ching c6 muc do ddi
khang khac nhau. O ngay 1, nAm chua phat
trién nén chua nhan théy hoat tinh trc ché
bao tir ndm cua vi khuan Bacillus. Tlr ngay
2, vi khuan Bacillus thé hién hoat tinh tc
ché bao tir nAm bang duong kinh vong vo
khuéan. Trong d6, chung vi khuan BDB3
TR thé hién kha ning @rc ché ndm cao
nhit, v6i duong kinh vong vo khuan trung
binh 13 0,9 cm (p<0,05). Tuy nhién, ching
BDB3_TR c6 kha ning trc ché bao tir nAm
Colletotrichum sp. trén trai budi thap hon
so voi ching PR2B1 trc ché bao tir ndm
Colletotrichum sp. gy bénh kho canh kho
qué trén cay ca phé [14]. Két qua cho thiy
mdi ching vi khuan Bacillus c6 mirc do trc
ché bao tir v6i timg ching ndm gay bénh
khéc nhau.
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Bdng 3. Puong kinh vong khang khudn cia vi khudn Bacillus doi
voi chung nam Bl (cm)

?; Cll{‘f:égnVi Ngay1| Ngay2 | Ngay3 | Ngiy4 | Ngay5 | Trungbinh
1 |BDBI T ] 0232£0,06 | 0.23°+0,06 | 0.23+0,06 | 0232006 | 0,23:£0,00
2 IBDBL TR | - | 0,63%£0,15 | 0,63%£0,15 | 0,63%+0,15 | 0,63%0,15 | 0,63"£0,00
3 [BDBI V - 03740,06 | 0330£0,12 | 0,332£0,12 | 0,33°:0,12 | 0,34%0+0,02
4 [BDB2.T - - - - - -

5 IBDB2 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%+025 | 0,60%£027 | 0,62°+0,02
7 [BDB3 TR | - | 097025 | 0,90::0,30 | 0,87:+0,31 | 0,87::0,31 | 0,90£0,05
8 |BDB3 V - 1033040,12 | 0,330£0,12 | 0332£0,12 | 027°£0,06 | 0,32¢£0,03
9 BDB3 VN | - | 030%0,10 | 0,30°£0,10 | 027:+0,10 | 027°£0,06 | 0,28%+0,02

Ghi chii: - S6 liéu thé hién la gia tri trung binh ciua ba lan lap lai va do léch chudn.

- Trong cing mét cét, cdc sé cé ky tw theo sau khdc nhau thi khdc biét ¢é y nghia

thong ké (p<0,05).

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

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

Két qua khao sat bang phuong phap
d6i khang soi ndm va {rc ché bao tir cho
thdy, ching vi khuan BDB3 TR thé hién
kha ning khang ndm cao nhét, khac biét co
y nghia thong ké so v6i cac ching vi khuan
con lai. Két qua chung BDB3 TR duogc
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 chung vi khuan Bacillus
trong co s& dir lieu GenBank cia NCBI
bang cong cu BLASTn cho thiy tong s6
nucleotide dugc gidi 1a 923 nucleotide,
trinh tuy vung gen 16S rRNA cua chung
BDB3 TR c6 sy tuong dong cao nhat
v6i chung vi khuan Bacillus thuringiensis
SXFB8 (OM648228.1) (ty 1& phan trim
gidng nhau 12 100%) (Hinh 7 va Hinh 8).

Sequences producing significant alignments

[ select all NaN sequences selected

Select columns ¥ Show (2]

Download v

Description
v

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

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

Max Total Query E Per.

Scientific Name
v Score Score Cover wvalue Ident
v v v v v

Acc vLen Accession

Bacillus thuringiensis 1705 1705 100% 00 100.00% 1443 OM648228 1

Bacillus thuringiensis 1703 1703 99% 00 100.00% 1407 OP349657.1

Hinh 7. Két qud so sdnh mirc dé tuong déng cua chiing vi khudn BDB3_TR bdng céng cu BLASTn

TRUGONG DAl HOC SU PHAM KY THUAT VINH LONG

117




JOUPI’]CII ol( Science - \/ L U T E ISSN 261 5-9945

Sequence ID: OMG48228.1 Length: 1443 MNumber of Matches: 1

Range 1: S01 to 14232 GenBank Graphics

Score Expect Idenrtities Gaps Svrand

1705 bits{923) 0.0 223/923(100%:) or9z22{0%s) Plus/Minus
Query 1 TETTACAAACTCTCGTGGTGTGACGGGCGGTGTG &8

_ IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Sbict 1423 CAAAAGGTTACCCCACCGACT TACAAACTCT TGTGACGGGCGGTGT 1252

Query 61 1ze

TTCCAG
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Sbict 1263 TACAAGGCCCGGGAACGTAT TCACCGCGGCATGCTGATCCGCGATTACTAGCGATTCCAG 1282

Query 121 CTTCATGTAGGCGAGT TGCAGCCTACAATCCGAACTGAGAACGETTTTATGAGATTAGCT 188
_ IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Sbict 1383 CTTCATGTAGGCGAGTTG CAATCCGA GTTTTATGAGATTAGCT 1242
Query 181 CCACCTCGCGGTCTTGCAGCT ACCGTCCAT ACGTGTGTAGCCCAGGTC 248
_ IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Sbict 124= TAGCCCAGGTC 1182
Query 241 AGGGGCATGATGATTTGACGTCATCCCCACCTTCCTOCGGTTTGTCACCGGCAGTCA 308
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
sbict 1183 GEGCATGATGATTTGACGTCATCCCCACCTTCCTCCGGT ACCEGECAGTCA 1122
Query 201 AGAGTGCC AGGETTGCGCTCGTT GCGGG c 6@
_ IIIIIII||||||||||||||||||||||||||||||||||||||||| ||| IRRERN
sSbict 112> GTTGCGGGAC l1ass
Query 251 TTAACCCAA ACGACAACCATGCACCACCTGTCACTCTGCTC 428
_ IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Sbict 1863 TTAACCCAACATCTCACGACACGAGCTGACGACAACCATGCACCACCTGTCACTCTGCTC 1802
Query 421 CCGAAGGAGAAGCCCTATCTCTAGGGT TTTCAGAGGATGTCAAGACCTGETAAGGTTCTT 4s8a
_ IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
sbict 1ee3 GAA 2494
Query 481 CGCGT GCT cG GCTCCACCGCTTGTGCGGGCCCCOCGTCAAT saa
_ [FRREN |||||||||||||||||||| ||||||| 11 Ll ||||||||||||||
sSbict =a3 CGCETTGC GCTCCACCG GTGCGEGGECCCC AR 284
Query S41 TGAGTTTCAGCC saa
_ LEnrrnl IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Sbijct =83 TGAGTTTC TAACTTCAGCA 824
Query a1l CTAasaA GGGI‘:GG.’-\A CCCTCT.’-\ CACTT-‘\EE CTCATCGTTTACGGCGTGGACTACCAGGG saa
_ IIIII LLTERILL R il IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Sbict =23 AAGGGCEGAAACCC ACACTTAGCACTCATCGTTTACGGCGTGGAC TACCAGE 7E4a
Query 661 CTETTTGCTCCCCACGCTTTCGCGCCTCAGTGTCAGT TACAGALC 72@
_ IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
sbict 7&3 TCCCCACGCTTTCGCGCCTCAGTGTCA AGACCAGAGAG 704
Query F21 ATTTCAC GAATT 7Ee
_ IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 11
sSbict 7Fe3 TCGECCTTCGCCACTGETGTTCCTCCATATCTCTACGCATTTCACCGCTACACATGGAATT 644
baSsaE T it iy iindisinsypiiinyniiyyssti it y s s AN
sSbict Ba3 CCACTTTCCTCTTCTGCACTCA. G TCCC CCAATGACCCTCCACGGTTGAGCCG 584
Query S41 TEEGCT T TCACATCAGACT TAAGAAACCACCTEGCGCGCGC T TTACGCCCAATAATTOCOCGG Sea
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
sSbict s83 CACATCAGACTTAAGAAACCACCTGCGCGCGCTTTACGCCCA 524
Query Sel ATAACGCTTGCCACCTACGTATT 923
ITRRLERR Rl
sSbict sS23 ATAACGCTTGCCACCTACGTATT Seil

Hinh 8. Két qud so sdnh trinh tu' gen 16S rRNA ctia chiing B1 véi ching Bacillus thuringiensis SXFBS
trén ngdn hang NCBI

4. Két luan hién bang phuong phap d6i khang s0i nam
va tre ché bao tir. Két qua tuyén chon duoc
8/9 chung vi khuan Bacillus c6 kha niang
khang nam. Trong d6, chung vi khuan
BDB3 TR c6 muc d6 khang cao nhat voi
phuong phap d6i khang soi nim 14 37,98%
va e ché bao tir 1a 0,9 cm (p<0,05). Két
qua dinh danh cho thdy ching vi khuan
BDB3 TR twong dong véi loai vi khuan
Bacillus thuringiensis SXFB8 vé1 mirc d
trong doéng 1a 100%.

Nghién ctru phan 1ap dugc 1 ching
nam Colletotrichum sp. trén trai budi
Niam Roi. Két hop quan sat hinh thai va
giai trinh ty, x4c dinh dugc chung nam
Colletotrichum siamense DPFT16 gay
bénh than thu trén trai budi Nam Roi.
Nghién ctru phan 1ap duoc 9 ching vi
khuan Bacillus tir dat ving ré ciy buoi.
Kha ning d6i khang cta vi khuan Bacillus
voi ndm  Colletotrichum sp. duogc thuc
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