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Colletotrichum sp. causes anthracnose disease that has greatly
affected the yield and quality of many fruit trees in the world as well
as in Vietnam. Therefore, this study aimed to isolate and select
Bacillus that exhibit inhibition Colletotrichum sp. causing anthracnose
disease on post-harvest Nam Roi pomelo in Binh Minh district, Vinh
Long province. The result isolated nine Bacillus isolates from Nam
Roi pomelo trees’ rhizopheric soils. The antagonistic ability of
Bacillus bacterial strains against Colletotrichum sp. was carried out by
the method of antagonism of fungal hyphae and spores. The findings
showed that eight out of nine strains of Bacillus showed the ability to
resist fungal diseases, of which strain BDB3_TR showed the highest
antifungal ability with an inhibitory rate of 37.98%. The gene
sequencing results showed that the BDB3 TR strain was 100%
similar to the Bacillus thuringiensis on NCBI database. The fungal
inhibitory activity of Bacillus strains in the study shows their potential
for application in combination with edible coatings to preserve post-
harvest Nam Roi pomelo in the future.
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Nam Colletotrichum sp. gdy bénh than thu da anh huéng 1on dén
ning sudt va chat lwong cua nhiéu loai cy an trai trén thé gidi ciing
nhu ¢ Viét Nam. Vi vay, nghién ctu nham muyc dich phan lap va
tuyén chon cac ching vi khuan Bacillus c6 kha niang &c ché nim
Colletotrichum sp. gay bénh than thu trén trai budi Nam Roi sau thu
hoach & thi xa Binh Minh, tinh Vinh Long. Chin chung vi khuén
Bacillus da dugc phan 1ap tir dat ving ré cdy buéi Nam Roi. Kha
ning dbi khang cua cac chung vi khuin Bacillus ddi voéi nam
Colletotrichum sp. dugc thyc hién bang phwong phap dbi khang soi
ndm va bao tir. Két qua nghién ctru cho thiy 8/9 chung Bacillus thé
hién kha ning khang ndm bénh, trong d6 chung BDB3_TR thé hién
hoat tinh &rc ché nim bénh manh nhat véi ty 1& dbi khang 1a 37,98%.
Két qua dinh danh cho thiy chung BDB3 TR tuong dong 100% voi
vi khuan Bacillus thuringiensis. Hoat tinh d6i khang nim bénh cua
cac ching Bacillus phan lap dugc cho thay tiém ning Gng dung cia
chiing trong viéc phdi hop véi cac loai mang bao an duoc (edible
coatings) dé bao quan trai budi Nam Roi sau thu hoach.
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1. Gigi thigu

Cay c6 mui ho cam quyt (citrus) 1a mot trong nhitng loai trai cay duoc trong rong rai trén thé
gidi va Viét Nam [1]. Nguyén Thi Duyén [2] cho thiy cam, budi, chanh, quyt thudc nhém 15 loai
qua chi luc, c6 dién tich 16n nhat (trén 18 nghin ha mdi loai). Pac biét, ¢ Déng bang song Cuu
Long va nhidu khu vuc chau A, budi 1a mét trong nhiing loai cdy an qua duoc trong pho bién [3].
Trai buoi khong nhimg c6 gia tri dinh dudng cao do c6 chat chéng oxi hoa, gidu chit xo va cac
chat dinh dudng khac ma con mang lai nhiéu gia tri kinh té [4].

Nam Colletotrichum sp. gay ra bénh than thu (anthracnose) trén trai cdy sau thu hoach thuong
1am trai nhanh thdi, mau hu hong va gy anh huong 16n dén chét lwong ciing nhu ning suét cua
trai. Ngoai ra, bénh than thu con anh huong dén thu nhap cia ngudi nong dan do giam gia tri
kinh té cua trai buai [5]. Pé kiém soat ndm bénh thi phuong phap thuong dwoc sir dung 1a diét
nim [6]. Tuy nhién, viéc sir dung thudc bao vé thuc vat khong theo khuyén céo din dén sy khang
thudc cua ndm bénh [7]. Bén canh do, thubc bao vé thuc vat cling anh huong Xau doi Véi suc
khoe con nguoi va moi truong xung quanh [8]. Vi vay, viéc tim kiém cac giai phap diét nAm an
toan thay thé thudc bao vé thyc vat 1a rat can thiét.

Kiém soat sinh hoc (biocontrol) 14 mdt phuong phap lanh manh va hiéu qua vé méi trudng
thong qua viéc sir dung cac loai thién dich, nim hoic cac vi sinh vat dé kiém soét cac loai dich hai.
Mot s6 mam bénh duoc kiém soat nho cac hoat chét sinh hoc tir vi sinh vat, trong d6 c6 vi khuan
Bacillus [9], [10] da duoc ching minh. Nhiéu nghién ciru cho thiy vi khuan Bacillus c6 kha ning
d6i khang nim gy bénh than thu trén trai dau tay [11], 6c cho [12], 6t [13], du du [14] va cy ca
phé [15]. Tuy nhién, trén ddi tugng budi Nam Roi thi chua co nghién ctru nao dugc cong bb. Vi
vay, nghién ciru ndy duoc tién hanh nham muc dich phan 14p va tuyén chon vi khuan Bacillus c6
kha nang trc ché nam Colletotrichum gay bénh than thu trén trai bui Nam Roi sau thu hoach.

2. Poi twong va phwong phap nghién ciru
2.1. Péi twong nghién ciru

Vi khuin Bacillus dugc phan 1ap tir dat ving ré& cua cdy budi Nam Roi va cac chung ndm
Colletotrichum gay bénh than thu dugc phan 1ap trén trai budi Nam Roi sau thu hoach ¢ thi xa
Binh Minh, tinh Vinh Long.

2.2. Phwong phdp thu méu ddt va phan Idp vi khudn Bacillus

Dit viing ré cua ciy budi Nam Roi dugc st dung dé phan 1ap vi khuan Bacillus. Mau dat duoc
thu tir cay budi khoe ¢ cac vuon budi trong chuyén canh ¢ thi xa Binh Minh, tinh Vinh Long.
MAu dat ving ré dugc thu ngau nhién ¢ 5 vi tri trong vudn, d6 sau khoang 10-15 cm, mdi vi tri tir
0,5 kg dén 1 kg.

Moi truong Nutrient Agar (NA, Himedia, An Do) dugc st dung dé phan 1ap vi khuan
Bacillus. Trai mau dat vao khay inox dd dwoc khir khuin bang cach xit cén va lau sach, tron déu
cac mau dat cia cung 1 vuon véi nhau. Can 10 g dit da tron hoa tan voi 90 mL nudc cit da tiét
tring. Cho hdn hop vao binh tam gidc va lic véi van téc 150 vong/phut trong 30 phit. Mau dat
dugc tiép tuc u & nhiét do 80 °C trong 20 phut dé loai bo té bao sinh dudng. Pha lodng mau dén
nong d6 10°° bang nudc mudi sinh 1y 0,85%. Hat 100 pL va trai mau & mdi d6 pha lodng trén dia
mdi truong NA, sau d6 u dia & 37 °C trong 24 gio. Khuan lac vi khuan duoc ciy chuyén nhiéu
lan dé thu duoc vi khuan thuan [16].

Vi khuan Bacillus phan 1ap dugc xac dinh dic diém hinh thai khuan lac va sinh hoa co ban
(nhuém Gram (100X), nhuém bao tir (100X), hoat tinh oxidase va catalase) [17]. Ngoai ra, chung
Bacillus phan 1ap c6 kha ning @c ché nim bénh manh nhit dugc chon dé giai trinh tw doan gen
16S rRNA V6i cip mdi 27F: 5-AGAGTTTGATCCTGGCTCAG-3> va 1492R: 5-
GGTTACCTTGTTACGACTT-3’ [18]. Pau tién, DNA vi khuén dugc ly trich theo phuong phap
ciia More va cong su [19] ¢6 hiéu chinh va bo sung. Sau d6, doan gene 16S rRNA cua vi khuan
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dugc khuéch dai bang phan tng PCR véi cap mdi 27F/1492R. Thé tich ctia phan tmg PCR duoc
thuc hién 1a 25 uL, bao gém: 2,5 uL PCR Buffer (10X); 2,0 pL MgCl, (1,5 mM); 4,0 uL dNTPs
(200 pM); 1,0 uL mdi 27F (20 pmol); 1,0 pL moi 1492R (20 pmol); 0,25 pL Taq DNA
polymerase (2,5 UI); 2,0 uL DNA mau (40 ng); thém 12,25 puL nudc cat hai lan (BiH,0) cho du
25 uL. San pham PCR (du kién 1.500 bp) dwoc dién di trén gel agarose 1,5% va dugc gui giai
trinh tu bang phuong phap Sanger.

2.3. Phwong phdp phan 1dp, ldy nhiém va dinh danh n@m Colletotrichum sp.
2.3.1. Phdn Idp nam bénh

Moi truong Potato Dextrose Agar (PDA, Himedia, An Do) duoc sir dung dé phan 1ap nam
bénh tir trai budi bi nhidm bénh than thu ¢ cac ho trong budi chuyén canh thi xd Binh Minh, tinh
Vinh Long. Dau tién, khir tring bé mat mau bang nuéc cat va con 70°, mau bénh duoc cit thanh
dang hinh vuéng kich thudc khoang 1 cm? Cho mau bénh vao giita dia méi truong PDA, 1 dia
trong thoi gian 5-7 ngay ¢ nhiét do 25-28 °C. Khi SO’i ném phat trién trén dia thach, tiép tuc cat
khdi thach c6 soi ndm véi kich thudc khoang 1 cm?, Cay chuyén sang dia c6 chira modi truong
PDA méi. Cac bude trén duoc 13p lai cho dén khi sgi ndm phat trién thuan. Chung nim sau khi
lam thuan duoc dinh danh so bd bing cach quan sat cac dic diém hinh thai khuédn ty va bao tir
nam bang mat thuong va quan sat dudi kinh hién vi & d6 phong dai 40X [20].

2.3.2. Khdo sdt kha nang gdy bénh cua ching nam phdn Igp

Trai budi dugc 1ay nhidm véi chung nAm phan 1ap & mat sb bao tir 10° CFU/mL. Chon ba trai
budi khong c6 dau hiéu bi bénh, khong bi ton thuong vé mit co hoc, dong déu vé mau sic va
kich thudc. Trai budi dwoc rira sach dudi voi nudc chay, duoc rira thém hai 1an nude cat tiét
trung va lam kho bang bong gon vo trung. MBJi trai budi duoc tao bén Vét thuong bang tim vo
trung (duong kinh 2 mm), céc vét thuong cach déu nhau. Bao tir cua nam bénh dugc thu bang
cach cao lay bao tir nAm cho vao 500 pL nuéc cat, d&m mat sé bao tir nAm va hiéu chinh vé mat
s6 10° bao ta/mL. Dich huyén phu dugc tiém vao cac vét thuong vira tao (10 pL/vét thuong).
Mau ddi chimg duge tiém nudc cat vo tring. Cac miu sau khi lay nhiém dugc u kin & 6 am
85%, 28 °C va theo ddi vét bénh trong 5-7 ngay [21].

2.3.3. Pinh danh ching ndm phdn lap

Chuang nam sau khi lay nhiém ciing duoc dinh danh bang phuong phap giai trinh ty ving gen
ITS vé6i cap moi ITS1/ITS4 (mdi xudi ITS1: 5°-TCCGTAGGTGAACCTGCGG-3’ va mdi nguoc
ITS4: 5-TCCGTAGGTGAACCTGCGG-3' [22]. DNA nim bénh dugc ly trich theo phuong
phap cua Tran Nhan Diing va cong su [23]. Sau d6, ving gen ITS caa nam bénh dugc khuéch dai
bang PCR véi thé tich cua phan tng 1a 25 plL, bao gdom: 2,5 pL PCR Buffer (10X); 2,0 pL MgCl,
(1,5 mM); 4,0 pL dNTPs (200 uM); 1,0 pL mdi ITS1 (20 pmol); 1,0 pL mdi 1TS4 (20 pmol);
0,25 puL Taq DNA polymerase (2,5 UI); 2,0 uL DNA mau (40 ng); thém 12,25 pL nuéc cat hai
lan (BiH,0) cho du 25 uL. San pham PCR (du kién 600 bp) dugc dién di trén gel agarose 1,5%
va gui giai trinh tu bang phuong phap Sanger.

2.4. Khdo sdt kha ning doi khdng ciia vi khudn Bacillus véi nam Colletotrichum sp.

Hoat tinh d6i khang soi nim cua vi khuan Bacillus dugc thuc hién theo Touré va cong su [24].
Céc budc thuc hién gom: khéi nam duoc cit co dién tich khoang 1 cm? va dit ¢ gitra dia méi
truong PDA. Sau d6, vi khuan dugc ciy hai duong song song, dai khoang 2 cm cach khéi nim
khoang 5-10 mm (khdi nam nam giira). Sau 5 ngay quan sat, hiéu suat irc ché sy phét trién nam
cta vi khuan dugc tinh theo cong thic:

I =""2x100 (1)

1
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Trong d6: I: hiéu suat tc ché cua vi khuan (%); Ry: duong kinh cua hé soi ndm ddi chung
(cm); R,: duong kinh ciia hé sgi ndm trén dia c6 cy vi khuan (cm).

Hoat tinh wc ché bao tir nAm cua vi khuan Bacillus duoc thuc hién theo Dhanasekaran va cong
su [25]. Cac budc thuc hién bao gom: chung Bacillus dugc tang sinh 24 gid trong moi truong NB
trén may lc véi van téc 120 vong/phut. Sau do, dich tang sinh dugc ly tdm véi véan téc 8.000
vong/phut trong 5 phut (lay phan trong). Bao tir cia nam bénh dugc thu bang cach: cao ldy bao tir
nam cho vao 500 pL nudc cat. Sau do, hat 100 uL dich bao tur nam (mat s6 10° bao ti/mL) va
trai déu trén bé mat thach méi truong PDA. Tlep dén, hat 80 pL dich trong cua vi khuan Bacillus
(d6i chtng: moi truong khong ¢6 chung vi khuan) cho vao cac giéng va u ¢ 30 °C. Cudi cung,
duong kinh vong tc ché (d) dugc do sau mdi 24 gio (dén ngay 5). Hoat tinh ¢ ché cua vi khuan
Bacillus dugc xac dinh theo cong thirc:

Kich thuéc vong dbi khang = D—d (2)

Trong d6, D: dudng kinh vong tc ché (mm); d: dudng kinh cac giéng (mm), d = 8 mm.

2.5. Phwong phdp xir li 56 liéu

S lidu dugc phan tich phuong sai (ANOVA) mdt nhan t6 véi do tin ciy 95% bang phan mém
Minitab 20. P tuong dong trinh ty DNA cua chung ndm va vi khuan phan 1ap trong nghién ctru duoc
so sanh V6i trinh ty trén co so dir ligu NCBI bang cong cu BLASTn. Cay pha h¢ (phylogenetic tree)
thé hién mdi quan hé di truyén giita cac chang nam va vi khuan dugc xdy dung bang phan mém
MEGAS duya trén thuat toan Neighbour-joining véi gié tri bootstrap 1a 1.000 1an Iap lai.

3. Két qua va ban luan
3.1. Két qud phdn lip, ldy nhiém va dinh danh nam Colletotrichum

h i
Hing)l Chiing ném B1 (b, ¢, d, (e%)va B2 (f g h i) tre(n 2}101 truong PDA: a) Bleu hién nhle(rT? bénh than thu trén trdi
budi; b va f) Mt truéc cia nam; ¢ va g) Mdt sau cia nam; d va h) Bao tir ngm (100X); € va i) Si ndm (40X)

Tir cac mau budi co dau higu nhiém bénh than thu, nghién ctru da thu thap dugc 02 chung nam
(ki hiéu B1 va B2) trén mdi truong PDA (Hinh 1a). Két qua quan st cho thdy ching nam B1 ¢6
mau xam trang, soi nAm moc cao khoang 1-2 mm, c6 1ong to, mép gon song. Sau 5 ngay, chung
nam B1 dat kich thuéc 50-60 mm, sau 7 ngay soi nam moc day nga mau xam, c6 vong tron dong
tam ¢ giira (Hinh 1b,c). Quan sat dudi kinh hién vi & vat kinh 40X cho thiy bao tir ching B1 khong
¢6 vach ngan, c6 dang hinh try va hai dau tron (Hinh 1d) va sgi ndm c¢6 vach ngin (Hinh 1e). Trong
khi, ching B2 ¢6 dang bui tring, min, bam sat vao bé mat méi truong. Sau 4 ngdy, nim B2 dat kich
thuéc 50-60 mm, sau 6 ngiy nAm nga mau hoi nga (Hinh 1f,g). Quan sat dudi vat kinh 40X cho
thiy bao tir c6 dang hinh tru, khong c6 vach ngin va hai dau tron (Hinh 1h) va soi ndm c6 vach
ngan (Hinh 1i). Nhu vdy, 2 chiing nam phan 1ap c6 cac dic diém hinh thai soi nAm va bao tir twong
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tu mot sé loai nam thudc chi Colletotrichum da duge bdo cdo trude day. Nghién ctu cua Cruz-
Lagunas va cong su [21] cho thidy nim Colletotrichum sp. dugc phan 1ap tir ciy bugi (Citrus
paradisi) co sgi nAm mau tring, sau d6 chuyén sang mau xam nhat va bao tir hinh tru thuén dai.

Chung B1 sau khi lay nhiém cho thay vét bénh c6 dém nho, mau sim, vo bi kho va san sui.
Két qua nay tuong tu véi nghién ctru cia Cruz-Lagunas va cong sy [21]. Tuy nhién, ching B2
khong thé hién doc luc giy bénh trén trai buoi. Tir két qua 1ay nhidm, chung B1 ¢ doc luc gy
bénh nén duoc chon dé thuc hién cac thi nghiém tiép theo. Hai chung nam phén lap trong nghién
ctru déu khuéch dai dugc ving ITS véi kich thudc 1a 600 bp (Hinh 2) qua phan ing PCR. Ngoai
ra, két qua trinh ty ving ITS cho thiy trinh ty cia chung B1 tuong ddng 100% vai ching nam C.
siamense chung GBLZ16C0-029 (MN527109.1) trén ngan hang Gene (Hinh 3). Két qua xay
dung cdy pha hé cho thiy chung B1 phan 1ap thudc ciing nhom véi cac loai Colletotrichum trén
ngan hang Gene (Hinh 4). Nhu vdy, dua trén dic diém hinh thai soi ndm, bao tir va két qua giai
trinh tu cho thdy ching B1 phén 1ap trong nghién ctru thudc chi Colletotrichum.,

500 bp
600 bp

100 bp

_ Hinh 2. Kéit qua khyéch dai vung ITS cua cdc chung Ndm phdan 1gp )
M. Thang chudn 100 bp; Giéng 1. doi chitng dm (nuoc); Gieng 2-3: thir tu 2 ching nam B1 va B2

D it Scientific N Max | Total Query E Per Acc. .
e centiic Hame Score Score Cover walue Ident Len Sz
-
Colletotrichum siamense strain GBLZ16C0-029 small subunit rib | RNA gene, partial sequence; internal tra . Colletotrichum si 979 979 100% 00 100.00% 589 MN527109 1
Colletotrichum asianum isolate DPFT15 internal transcribed spacer 1,_partial sequence; 5.85 ribosomal RNA gen... Colletotrichum as... 979 979 100% 0.0 100.00% 551 MH883639.1
Colletotrichum siamense isolate DPFT 16 internal franscribed spacer 1,_partial 5 85 ribosomal RNA ge .. Colletotrichum si 979 979 100% 00 100.00% 556 MH883641 1
Colletotrichum ioides strain HC-73 188 rib | RNA gene,_partial sequence; internal transcribed spa_. Colletotrichum gl . 977 877 99% 00 100.00% 587 KU304499 1
Colletotrichum sp. strain ICMP 5139 small subunit RNA gene, partial sequence; internal transcribed sp... Colletotrichum sp. 977 977 99% 0.0 100.00% 613 OR543652.1
r 3
1 A ” ’ N A
Hinh 3. Két qud so sanh mitc do twong dong cua chung ndm B1 bang cong cu BLASTN
* Chung Bl

Colletotrichum siamense strain GBLZ16C0-029 (MN527100.1)
66 [Calletotrichum asigman isolate DPFT1S (MHS883639.1)
\Colletotrichum glogosporioides strain HC-73 (KU304400.1)
33| KColletotrichum tropicale isolate TARI-F218113 (MW492622.1)
Colletowrichum viniferum isolate TARI-F218110 (MW402621.1)
fructicolg isolate LIC-1 (PQ217141.1)
camelliae strain CNUCC 7424-1-1 (PP843306.1)
Borytis aclada (F1169669.1)

—i

001
Hinh 4. Két qua xdy dung cdy pha hé thé hién mai quan hé di truyén cua ching ndm B1 véi cdc loai
Colletotrichum trén ngdn hang Gene (Gia tri bootstrap 1.000 lan lgp lai va Botrytis aclada ching
OnionBC-18 (FJ169669.1) dwoc sir dung nhu nhém ngoai)

3.2. Két qud phan Idp vi khudn Bacillus

Tir 03 mu dét vang ré cdy busi Nam Roi ¢ thi xa Binh Minh, tinh Vinh Long, nghién ctru da
phan lap dugc 09 chung vi khuan (ki hiéu 1a BDB1_T, BDB1_TR, BDB2_T, BDB2_TR, BDB2 TR,
BDB2_V, BDB3 TR, BDB3 V va BDB3_VN). Khuan lac ctia cc chang vi khuén ndy c6 mau trang
duc hodc vang va co bia rang cua khong déu hoic tron déu (Bang 1, Hinh 5a, b, ¢,d). Tat ca cac ching
phén 1ap thudc nhém vi khuan Gram duong, co bao tir, duong tinh véi catalase (Hinh 5e, f, g) va
oxidase. Qua Hinh 5 cho thay cac ching vi khuan Bacillus phan 14p trong nghién ctu c6 cac dic diém
hinh thai khuan lac va sinh hoa twong tu Vi bao cdo ciia Holt va cong su [26]. Nhu vay, dua vao cac
dac diém trén, cac chung vi khuan c6 thé xép vao chi Bacillus.
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Hinh 5. Ddc diém hinh thdi, té bao va sinh héa cdc ching Vi khuan phdn Idp: a) Chung BDB1_T ¢6 mau trdng
duc, rang cua khéng déu; b) Ching BDB1_V ¢é mdu hoi vdng, tron déu; ¢) Ching BDB1_TR ¢6 mau trdng,
rang ciea khéng déu;, d) Ching BDB2_T ¢6 mau trdng, rang cua; e) Két qua nhugm gram (100X); f) Nhugm bdo
tir (chung BDB1_TR); g) Ching BDB1_TR phdn iing catalase dwong tinh (sii bot khi, miii tén, PC: déi chimng)

Bang 1. Ddc diém hinh thdi, sinh 1y va sinh héa ciia cdc ching Vi khudn phén Igp

Chiing

Vi khuin Ngudn phan 1ap Pic diém hinh thai khuin lac Dic diém té bao, sinh hoa
Mg Hoa, Binh Minh, Khuanv lac dang 131nh tfon, mau tra}ng G‘ram. duong, que ’dal, catalase
BDB1 T iy duc, rang cua khong deu, duong kinh va oxidase duong tinh.
Vinh Long %
khuagn lac 6 mm. )
Mg Hoa, Binh Minh, Khuanv lac dang }31nh tion, m‘au tra}ng G‘ram. duong, que ’dal, catalase
BDB1 TR : duc, rang cua khong deu, duong kinh va oxidase duong tinh.
Vinh Long 2
khuan lac 5 mm.
Mg Hoa, Binh Minh, Khuan IaCA dang'hlnh tron deu\, mau }’101 Gram d\uong, que ngan,
BDB1_V - vang, khong rang cua, duong kinh catalase va oxidase duong tinh.
Vinh Long 2
khuagn lac 6 mm. )
Pong Thanh, Binh IShuan lac Pang }}1nh t’ron, mall trang, G‘ram. duong, que ’dal, catalase
BDB2_T . - rang cua déu, dudng kinh khuan lac 6 va oxidase duong tinh.
Minh, Vinh Long mm
Pong Thanh, Binh thuan lac clang IAnnh tr‘on, mau trang, G‘ram. duong, que ’dal, catalase
BDB2_TR . - rang cua khong déu, duong kinh khuan va oxidase duong tinh.
Minh, Vinh Long
lac 5 mm. . )
Pong Thanh, Binh Khuan IaE: dan{g hinh tron fieu, n}au Gram duong,’ que ngan,
BDB2_V . vang, khong rang cua, duong kinh catalase duong tinh.
Minh, Vinh Long 7
khuan lac 5 mm.
R . . . Khuén lac dang hinh tron, mau tring, Gram duong, que dai, catalase
BDB3_TR ang }~31nh, Binh ring cua khong déu, duong kinh khuan va oxidase duong tinh.
Minh, Vinh Long
lac 6 mm. .
Pong Binh, Binh K‘huan’ lac dAang Ennh tron dFu, rr}au G‘ram. duong, que ’dal, catalase
BDB3_V . vang 16n, khong rang cua, duong kinh va oxidase duong tinh
Minh, Vinh Long 7
khuan lac 6 mm.
o . ., Khuan lac dang hinh tron, mau vang Gram duong, que ngan,
BDB3_VN Bong Binh, Binh nho, khong rang cua, duong kinh catalase va oxidase duong tinh.

Minh, Vinh Long

khuan lac 5 mm.

3.3. Hoat tinh iic ché nam Colletotrichum ciia cdc chiing vi khudn Bacillus phén 1gp
3.3.1. Hoat tinh irc ché soi ndm

Két qua khao sat kha nang d6i khang cho thay c6 8/9 chung vi khu’én Bacillus phan 1ap c6 kha
nang doi khang véi chung nam B1 (Bang 2). Nhin chung, kha nang doi khang tang dan, tuy nhién
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hoat tinh trc ché cua mdi chung vi khuan khac nhau qua timg ngay, cu thé: kha ning wc ché cua
cac chung BDB1_T, BDB2_TR, BDB2_V, BDB3_ TR ting dan theo thoi gian u; kha ning dbi
khang cua chung BDB1_TR, BDB1_V va BDB3_V tang cao nhat & ngay 3 va giam dan & ngay
4, 5; chung BDB3_VN khang nam cao nhat & ngay 2 va giam dan tir ngay 3 (Hinh 6). Két qua
nay co thé thé duoc giai thich la do sy canh tranh dinh dudng nén hoat tinh vi khuan yéu di, trong
khi sy phat trién cia nAm cang manh [27].

Bang 2. Hiéu sudt doi khdng cua cdc ching vi khuan phdn 1ap doi véi ching nam B1 (%)

CC#:égnVI Ngay 1 Ngay 2 Ngay 3 Ngay 4 Ngay 5 Trung binh
BDB1 T - 12,13°+2,39 12,65°+7,61  13,92°+6,19  15,05“+593 13,447+131
BDB1_TR - 25,18°+1,13 26,73"°+4,88 2440™+276 21,11°°+7,70 24,36°+2,37
BDB1_V - 25,01"+3,33 27,87°+6,19 26,01"+346 21,67°°+6,01 25,14+ 2,60
BDB2_TR - 19,32+ 752 27,25"+737 2791°+7,02  30,12°°+815 26,15°+4,72
BDB2_V - 23,56+ 1,90 2534*¢+4,15 2852°+557  30,18°+452  26,90°+ 3,00
BDB3_TR - 29,26°+295 36,70°+1,80  41,85°+1,39  44,13°+0,84  37,98°+6,59
BDB3_V - 17,14+ 426 20,89°+1,90 1512°+115 1453°+258 16,92+ 2,87
BDB3 VN - 22,88 +350 22,16™+123 1454°+109 1452°+186 1852+ 4,62

Cac gia tri trong bang la trung binh cua ba lan 1ap lai va ds léch chuan; Cac so c6 ky tw theo sau khac
nhau trong ciing mot cot thi khac biét co y nghia thong ké (p < 0,05); “-“: vi khudn khong cé kha nang irc
ché chuing nam B1

Sau 24 gio ddng nudi cdy, ndm phat trién binh thuong va cac ching Bacillus chua thé hién
kha ning ¢ ché. Tur ngay 2, cac ching Bacillus bat dau thé hién hoat tinh wc ché. Trong do,
chung BDB3_TR thé hién hoat tinh &rc ché nim bénh manh nhat, vai ty 18 tc ché trung binh 1a
37,98%. Nhu vay, két qua nghién ctu cho thdy chung BDB3_TR c¢6 hoat tinh ¢ ché nim
Colletotrichum sp. cao hon vi khuan B. subtilis chung PY-1 trong nghién ctru cua Gong va cong
su [28] vai hoat tinh ic ché nam Fusarium oxysporum 1a 32%. Tuy nhién, kha nang khang nam
ciia chung BDB3_TR thap hon so hoat tinh trc ché cua Bacillus chung BHL21d4i véi voi nam
Colletotrichum sp. gay bénh than thu trén trai du du [13] va chung BHCM9.3 di véi nam C.
scovillei gy bénh than thu trén trai 6t [12].

(© (d)
Hinh 6. Hogt tinh 1ic ché spi nam Colletotrichum cuia vi khudn Bacillus phan Igp ¢ cdc ngay 1 (a), 3 (b), 5 (c) va 7 (d)

3.3.2. Hoat tinh 1ic ché bao tir nam

Két qua khao st da xac dinh 8/9 ching vi khuan Bacillus phan 13p c6 kha nang wrc ché ching nam
B1 (Bang 3, Hinh 7). Nhin chung, hoat tinh trc che cua vi khuan Bacillus giam nhe theo thoi gian, tuy
nhién moi ching c6 mirc d6 doi khang khac nhau. O ngay 1, nam chua phét trién nén chua quan st
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duoc hoat tinh e ché bao tir nam cua vi khuan Bacillus. Tir ngay 2, vi khuan Bacillus thé hign hoat
tinh trc ché bao tir nAm véi sy xuat hién cua vong Gc ché. Chung vi khuan BDB3_TR thé hién kha
nang Gc ché nam cao nhat, voi dudng kinh vong e ché trung binh 1 0,9 cm (p < 0,05). Tuy nhién,
ching BDB3_TR c6 dudng kinh vong ¢ ché bao tir nim Colletotrichum phén 14p tir tréi bugi nho
hon so nghién ctru cua Nguyén Ba Tho va cong su [15] cho thay B. subtilis chung PR2B1 wc ché bao
tir nam Colletotrichum sp. gay bénh kho canh kho qua trén cay ca phé.

Nhu vay, két qua khao sat bang phuong phap dbi
khang soi nAm va tic ché bao tir cho thay chung vi
khuan BDB3_TR thé hién kha ning khang nim cao
nhat, khac biét c6 ¥ nghia théng ké so véi cac chung
vi khuan con lai. Phuong phap dbi khang soi nam
chi cho biét vi khuan Bacillus c6 kha ning doi
khang hay khong nhung khong xac dinh duoc kha
nang d6i khang 14 do su canh tranh dinh dudng hay
do vi khuan Bacillus sinh cac hop chat khang nam.
Tuy nhién, phuong phap dbi khang bao tir cho biét
vi khuan Bacillus c6 kha ning sinh cac chat khang
khuén, thé hién qua cac vong vo khuan, duong kinh
vong vo khuin cang 16n thi kha ning sinh chét
khang nim cang cao [15].

Bang 3. Puong kinh vong khéng khudn cua vi khuan Bacillus doi véi chung nam B1 (mm)

Hinh 7. Hoat tinh vic ché bao td;ndrm
Colletotrichum ciia cdc chung vi khudn Bacillus
phan lap

CE[':SgnVI Ngay 1 Ngay 2 Ngay 3 Ngay 4 Ngay 5 Trung binh
BDB1 T - 2,3°+ 0,06 2,3°+ 0,06 2,3°+ 0,06 2,3°+ 0,06 2,3°+£0,00
BDB1_TR - 6,3+ 0,15 6,3*+0,15 6,3+ 0,15 6,3+ 0,15 6,3+ 0,15
BDB1_V - 3,7°+ 0,06 3,3°+£0,12 3,3°+£0,12 3,3°+£0,12 3,4°+0,02
BDB2_TR - 5,3+ 0,15 4,0°+0,00 4,0°+0,00 3,3°+ 0,06 4,2°+0,08
BDB2_V - 6,3+ 0,25 6,3+ 0,25 6,3+ 0,25 6,0°+ 0,27 6,2°+ 0,02
BDB3_TR - 9,7°+£0,25 9,0°+0,30 8,7°+0,31 8,7°+0,31 9,0°+ 0,05
BDB3_V - 3,3°+0,12 3,3°+0,12 3,3°+0,12 2,7°+0,06 3,2+ 0,03
BDB3_VN - 3,0°+0,10 3,0°+0,10 2,7°+0,10 2,7°+0,06 2,8%1 0,02

Cdc gid tri trong bang la trung binh cua ba lan 1ap lai va dé léch chuan; Cdc sé ¢6 ky tir theo sau khéc nhau
trong ciing mét cot thi khdc biét c6 ¥ nghia thong ké (p<0,05); “-“: vi khudn khéng cé kha néang irc ché ching
nam B1.

3.4. Két qud dinh danh vi khudn Bacillus

Tam chung vi khuan phéan 1ap ¢6 hoat tinh ¢ ché nam bénh trong nghién ctru dugc chon dé thuc
hién phan tng PCR va déu khuéch dai duoc doan gen 16S rRNA véi kich thude 1a 1,500 bp (Hinh 8).
Bén canh d6, két qua giai trinh cho thiy chung BDB3_TR tuong dong 100% vai vi khuan Bacillus
ching BMr201 (MK294321.1) va B. cereus chung 38 (MT783982.1) trén co s¢ dit liéu NCBI (Hinh
9). Cay pha hé (Hinh 10) cho thiy chung BDB3_TR phan 1ap thudc ciing nhom véi cac loai Bacillus
trén ngan hang Gene (Hinh 4). Nhu vay, dua trén diic diém hinh thai, sinh héa va giai trinh ty c6 thé
khang dinh chinh chung BDB3_TR phan 1ap trong nghién ctu thudc chi Bacillus.

s e -

Hinh 8. Két qua khuéch dai doan gen 16S rRNA ciia cdc ching Vi khudn phén 1gp
M. Thang chuan 100 bp; Gieng 1: doi chimg dm (nuéc); Gieng 3: mau dm tinh; Gieng 2, 4, 5, 6, 7, 8, 9 va 10: thir
tu cdc chung vi khuan BDBI T, BDBI TR, BDBI V, BDB2 TR, BDB3 TR, BDB3 V va BDB3 VN
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Description Scientific Name S’\i:fe ST;:?IE E:fg vaIEue ‘::';‘ Acc.Len  accession
-

Bacillus sp. (in: Bacteria) strain BMr201 165 ribosomal RNA gene,_partial sequence Bacillus sp. (in: firmicutes) 1423 1423 100% 0.0 100.00% 1443 MK294321.1
Bacillus cereus strain 38 165 ri RNA gene, partial Bacillus cereus 1423 1423 100% 00 10000% 1430 MT7839821
Bacterium B5(2013)_16S ril RNA gene, partial bacterium B5(2013) 1423 1423 100% 00 10000% 1544 KF1144431
Bacillus cereus strain NIOCC_TWI61 16S ribosomal RNA gene, partial sequence Bacillus cereus 1423 1423 100% 0.0 10000% 1400 KY196516.1
Bacillus cereus strain LIOSL 163 ribosomal RNA gene, _partial sequence Bacillus cereus 1423 1423 100% 0.0 10000% 1446 MH793361.1
Bacillus thuringiensis strain AFS094487 165 ribosomal RNA gene, partial Bacillus thuringiensis 1423 1423 100% 0.0 100.00% 1544 OP936408.1

Hinh 9. Két qud so sanh mirc do twong dong cua chung vi khuan BDB3_TR bdang céng cu BLASTn
Bacillus guloliguefaciens, (TF460758 1)

Bacillus methviofrophicus strain LO1 (IN700132.1)
Bacillus methyvlotrophicus strain Ns1-20 (HQ831404.1)
10 [Bacillus amyioliqugfacigns. strain BS-20 (MF988364.1)
WBacillus velezensis strain J512Q (KX129853.1)

Baciilus anpiofiguefaciens strain 15535 (MNG630201.1)
Bacillus angioliguefaciens strain SEE-3 (MN826326.1)
Bacillus sp_ (in- firmigutes) strain GXL0048 (PP837460.1)
21 ﬁcm‘u aminliguefaciens. strain BM3 (MNE09367 1)

37 Ching BDB3 TR

acilius metiylomrophicus strain CSY-F1 (KF010916.1)
\Bacilius velezensis strain HGPY-3 (KR708855.1)

Bacilius sigmensis strain HBUAS63087 (PQ314710.1)
Pagnibacillus polymyxa (AB042063.1)

i

5

—

0.01

Hinh 10. Cdy pha hé thé hién mai quan hé di truyén cuia chung vi khudn BDB3_TR Véi cdc lodi Bacillus
trén ngan hang Gene

4. Két luan

Dua trén dic diém hinh thai, két qua lay nhiém va giai trinh tu doan gen ITS, nghién ctu da
phan 13p va xac dinh dugc nam Colletotrichum gy bénh than thu trén trai budi Nam Roi sau thu
hoach & thi xa Binh Minh, tinh Vinh Long. Bén canh d6, két qua nghién ciru ciing di phén lap va
xéc dinh duoc 8/9 chung vi khuan Bacillus tir dt ving r& cay buoi Nam Roi ¢6 kha ning Gic ché
nam Colletotrichum bang phuong phap uc ché soi ndm va bao tir. Trong d6, chung BDB3_TR
thé hién kha nang khang nam cao nhit vai hiéu qua dbi khang soi ndm 1a 37,98% va duong kinh
vong ¢ ché bao tir 12 9,0 mm (p < 0,05). Dua trén dic diém hinh thai, sinh héa, chung
BDB3_ TR dugc xéac dinh thudc chi Bacillus do twong dong 100% véi loai B. thuringiensis ching
SXFB8 trén ngan hang Gen.
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