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Tur khoa:

Bacillus subtilis, BHCMS8.3,
Colletotrichum scovillei, than thu
trén ot

Than thu trén 6t do nAm Colletotrichum spp. 13 mot trong
nhitng bénh gay thiét hai ning dén ning suat va chat lugng 6t
trén pham vi toan cau. O Viét Nam, Thanh phé Ho Chi Minh
cling 1a dia diém tréng nhiéu 6t va chiu nhiéu thiét hai do bénh
nay gay ra. Bién phap st dung vi sinh vat d6i khang dé phong trir
bénh hai dang la xu hudng hién nay do tinh an toan va hiéu qua
ctia n6. Trong s6 nhiéu vi sinh vat di khang, cac ching vi khuan
thudc nhom Bacillus subtilis 3 dugc nghién ctru rat nhiéu vé kha
nang d6i khang véi ndm gay bénh. Vi vay, nghién ctru nay tién
hanh phan 14p, tuyén chon chiing vi khuan thudc nhom Bacillus
subtilis c¢6 kha ning d6i khang tot véi ndm Colletotrichum
scovillei giy bénh than thu trén 6t & Thanh phd H6 Chi Minh.
Sau khi thu thap duogc 5 miu dét, nghién ctu nay di phan lap
duoc 22 ching nghi ngd thudc nhom Bacillus subtilis. Trong do,
ching vi khuan BHCMS.3 ¢6 kha nang d6i khang manh nhét vai
nam Colletotrichum scovillei trén dia Petri (hiéu qua d6i khang
1a 81,58% sau 15 ngay khao sat). Két qua dinh danh sinh hoc
phan tir dua trén viing 16 ribosomal DNA (rDNA) cho thay trinh
tu chung BHCMS.3 ¢6 d6 trong ddng gan vai vi khuan B. subtilis
(100%).

ABSTRACT

Chilli anthracnose disease caused by Colletotrichum spp.
has heavily damaged the quality and yield production of chili
around the world. In Viet Nam, many chili growing regions
namely Ho Chi Minh City have been enormously affected by the
disease for many years. Nowadays, a biological control using
antagonistic microorganisms to prevent plant pathogens is
becoming increasingly popular due to its safety and
effectiveness. In particular, bacteria belonging to Bacillus
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subtilis group has been proven to have antagonistic ability against
pathogenic fungi. Therefore, this study was conducted to isolate
and select bacteria of Bacillus subtilis group which show high
antagonistic activity against the fungus Colletotrichum scovillei
causing Chilli anthracnose disease in Ho Chi Minh City. From
five soil samples, the study isolated 22 candidate strains that
initially categorized as Bacillus subtilis group. Out of 22 isolates,
the BHCMS8.3 strain showed the best inhibitory effect on the
growth of Colletotrichum scovillei in the dual-culture agar
overlay method (antagonistic effectiveness is 81.58% after 15
Bacillus subtilis, BHCM8.3, days). 16S ribosomal DNA (rDNA)-based molecular
g?):::altg?rtir(]:;]atf;oss(?o?/:lslee?se, identification reveals that the BHCMS8.3 strain is completely
identical to the bacterium Bacillus subtilis (100%).

Keywords:

1. Pit van dé

Cay 6t (Capsicum annuum) 1a mot trong nhiing cay trdng quan trong duoc trong nhiéu ¢
viing nhiét déi. Tuy nhién, viéc xuat hién rat nhiéu loai dich bénh trong qua trinh trong lam giam
nhanh san luong va chat luong qua 6t. Trong dé, bénh than thu do Colletotrichum spp. gay anh
hudng nghiém trong nhat (Isaac, 1992). Bénh gay hai khong chi ¢ giai doan cay truong thanh, ma
con tac ddong manh 1am giam ning suat & giai doan cdy con va giai doan bao quan sau thu hoach.
O cac qubc gia dang phat trién, bénh nay lam giam tir 10% dén 80% ning suat, gay thiét hai l6n
dén kinh té cho ngudi tréng 6t (Poonpolgul & Kumphai, 2007). O Viét Nam, Thanh phé Ho Chi
Minh ciing 1a dia diém tréng nhiéu 6t va chiu nhiéu thiét hai do bénh nay gay ra. Hién nay, sir dung
ché pham sinh hoc phong ngira bénh hai dang duoc tap trung huéng dén trong nén néng nghiép,
vi vira ¢6 hiéu qua phong bénh cao vira mang lai nhiéu lgi ich vé méi trudng va sinh thai. Nhiéu
chang vi sinh vat da duoc nghién ciru vé kha nang dbi khang véi ndm bénh. Trong d6, vi khuan
Bacillus spp. dugc xem 1a nhom vi sinh ¢6 nhiéu vu thé ung dung nho kha ning phan bd rong
trong dat, toc do phat trién nhanh, hinh thanh noi bao tir ¢6 sirc chong chiu tbt, an toan véi nguoi
va dong vat, tiét ra chat kich thich tang truong cdy trong ciing nhu dwoc san xuat duoc nhiéu hoat
chat sinh hoc c6 gia tri (Kim & Chung, 2004). Mot s6 vi khuan Bacillus spp. c6 kha ning tiét ra
c4c loai khang sinh nhu surfactin, fengycin, iturin c6 ban chét la lipopeptide va cac enzyme phan
hity véach té bao nim nhu chitinase va cellulases (B-1,3, p-1,4) vao méi trudng, do d6 s& uc ché va
kim hadm kha nang gay hai cua nam (Gisi, Chet, & Gullino, 2009; Ashwini & Srividya, 2014). Pic
biét, cac vi khuan thuoc nhém B. subtilis, bao gém B. subtilis va cac loai ¢6 quan hé gan nhu: B.
pumilus, B. atrophaeus, B. licheniformis va B. amyloliquefaciens, da dugc chitng minh c6 kha
ning d6i khang véi nam bénh. Trén thé gisi va trong nude ¢ nhidu cong trinh nghién ctiu vé véan
dé nay. Nam 2014, Ashwini va Srividya nghién cttu sir dung vi khuan B. subtilis 1am tac nxhan
dbi khang sinh hoc phong trir bénh than thu trén 6t do nAm Colletotrichum gloeosporioides OGC1
giy ra. Nam 2016, L. T. Nguyen, Nguyen, Tran, va Nguyen da phan 14p va tuyén chon duoc ching
vi khuan B. amyloliquefaciens trong dat ving ré c6 kha ning dbi khang tét nhat véi nim
Colletotrichum spp. gay bénh than thu trén 6t & Can Tho, Pong Thap, Tién Giang. Nam 2008, T.
H. Nguyen phan lap 18 chung vi khuan Bacillus spp. c6 kha ning ddi khang vai 4 chung nam
Colletotrichum spp. gay bénh than thu trén sen & Can Tho va Pong Thap trong diéu kién phong
thi nghiém. Tuy nhién, hau hét cac nghién ciru déu duogc thuc hién tir 1au, trong khi d6 diéu kién
thoi tiét ngay cang dién bién phuc tap cong vai viéc quan Iy dich hai khong hop ly cd thé lam xuét
hién céc loai nAm Colletotrichum spp. méi. Vi vay, hé vi sinh vat trong dét ciing thay d6i. Ngoai
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ra, trén dia ban Thanh ph Ho Chi Minh, dic biét 12 huyén Cu Chi ngudi dan ciing dang cha trong
phat trién cay 6t, bén canh cac loai rau, cu, qua khac. Trong khi dd, tinh hinh dich bénh than thu ¢
day da va dang dién bién phiic tap gay nhiing anh huang 16n dén niang suat va kinh té doi vai tréi
6t. Cu thé, nam 2018, Tran va Nguyen da ghi nhan it nhat hai loai C. capsici va C. gloeosporioides
gay hai chinh trén 6t ¢ Ca Chi, Thanh ph6 H6 Chi Minh. Du tinh hinh dich bénh dién bién phuc
tap nhung hién nay chua c6 nhiéu nghién ctu vé tuyén chon vi khuan doi khang trén doi tugng
cay ot tai dia ban nay. Xuat phat tir cac ly do trén, nhdm nghién cuiru tién hanh “Phan 1ap va tuyén
chon chang vi khuan thuoc nhom Bacillus subtilis c6 kha nang doi khang tot véi nam
Colletotrichum scovillei gay bénh than thu trén 6t & Thanh phé H6 Chi Minh”.

2. Vit liéu va phwong phap nghién ciu

2.1. Vat ligu nghién caru

- Nam Colletotrichum scovillei tir bo swu tap giéng vi sinh vat Trung tam Cong nghé Sinh
hoc Thanh pho H6 Chi Minh.

- Mau dét thu thap tir c4c vaon trdng 6t & Ca Chi, Thanh phé H6 Chi Minh.

2.2. Phwong phdp nghién cuu

Thu mau (Lamsal, Kim, Kim, & Lee, 2012; Sun, Cui, Jia, & Wang, 2017)

Mau dat xung quanh viing ré duoc thu thap ¢ do sau téi da 20 cm (Lamsal et at., 2012) tir
cac vuon trong 6t & Ca Chi, Thanh phé H6 Chi Minh. M&i vudn thu 5 diém, tron déu lai thanh 1
mau chtra trong tui nilong vo tring, bao quan trong thing mat 4°C va dwoc van chuyén vé phong
thi nghiém cho céc thi nghiém tiép theo (Sun et al., 2017). Ky hiéu BHCMXx (x 1a s6 thtr ty vuon).

Sang lgc nhanh cac mau chira cac chung vi khuén c6 kha nang débi khang voi nim bénh

Nubi cay nam Colletotrichum scovillei trén dia Petri chira méi truong PDA trong 7 ngay.
Dung khoan thach dudng kinh 5 mm an nhe I1én bé mat da nudi cay nam roi dat mau ciy sang dia
Petri chira moi truong PDA ¢ vi tri tim dia. Sau d6, dung khoan thach duong kinh 5 mm duc 3
giéng xung quanh khoanh nam Colletotrichum scovillei (Hinh 1). Pha lodng 10 g mau dét véi 90
ml nudc mudi sinh Iy vé tring, lac 200 vong/phut trong 30 phut, sau d6 gia nhiét 80°C trong 10
phut (Ashwini & Srividya, 2014; Dworkin, Falkow, Rosenberg, Schleifer, & Stackebrandt, 2007),
hat 10 ul dich vao mdi giéng khoan. Dong nudi cy dich dat va nam bénh, theo déi toc do lan to
cua tan ndm sau 3, 5, 7 ngay. Mdi mau dét 1ap lai 3 lan, d6i chimg 1a dia Petri ¢ chtra nim bénh
ma khéng c6 dich dat. Lwa chon nhitng mau dat ¢ kha ning d6i khang nim bénh dé tién hanh
phan lap vi khuan Bacillus spp.

Hinh 1. Phuong phap sang loc nhanh cac mau cé kha niang ddi khang vai nam Colletotrichum
scovillei. Mau vang: dich dat; Mau xam: tan nam bénh
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Phan lap (Dworkin et al., 2007; Etesami, Mirsyed, & Alikhani, 2014; Melo et al., 2016)
va sang loc (Wattiau et al., 2001) cac chiing vi khuan thudc nhém B. subtilis

Theo Wattiau va cong su (2001), céc vi khuan thugc nhém B. subtilis, bao gdm B. subtilis
va c&c loai c6 quan hé gan nhu: B. pumllus B. atrophaeus B. licheniformis va B.
amyloliquefaciens, duoc nhan biét dua vao két qua PCR khuéch dai doan gene 16S rDNA véi cap
moi Bsub5F (5’-AAGTCGAGCGGACAGATGG-3) va Bsub3R (5-
CCAGTTTCCAATGACCCTCCCC-3").

Chon nhitng mau dit c6 kha ning d6i khang ndm bénh dé tién hanh phan Iap vi khuan
Bacillus spp. Can 10 g dét vao binh tam gi4c chtra 90 ml nudc cat vo tring, lic 250 vong/phat ¢
nhiét 6 phong trong 30 phat. Gia nhiét 80°C trong 10 phat. Pha lodng thap phan dén cac nong do
1073, 10, 10°°. Tién hanh cay trai 0,1 ml dich pha lodng & cAc nong do nay trén dia Petri chira moi
truong TSA, nubi ¢ 35°C trong 24 gio.

Téch va lam thuan cac dong vi khuan. Chuyén sinh khéi cac dong vi khuan vao 100 pL TE
trong 6ng eppendorf. U nhiét & 95°C trong 10 - 15 phut. Chuyén nhanh miu vao ta dong -20°C dé
ha nhanh nhiét do. Ly tam mau 10.000 vong/phut & 4°C trong 7 phit. Thu phan dich phia trén thuc
hién phan (mg PCR v&i cap moi Bsub5F va Bsub3R. San pham PCR duoc dién di trén gel agarose
0,8%. Céac chung cho kich thudc vach muc tiéu khoang 595 bp duoc luya chon dé quan sat hinh thai
vi thé.

Nhuém Gram (L. D. Nguyen, Phan, & Nguyen, 2003)

Lam tiéu ban mau can nhudm, cé dinh mau bang ngon kra dén con, pha vét boi véi crystal
violet trong 30 gidy, rira nudc; phu vét béi vai lugol 30 gidy, rira nhe nhang vai nudc va rira bang
con 3 - 5 gidy sau do rira lai nhanh voi nuéce; nhudm lai vai safranin trong 30 gidy, rira nuéc, thim
khé. Quan sat dudi kinh hién vi c6 d6 phong dai 1000 lan. T¢é bao vi khuan bat mau tim la Gram
duong, ngugc lai bat mau hong l1a Gram am.

Nhudom bao tir (L. D. Nguyen et al., 2003)

Lam tiéu ban mau can nhudém, ¢6 dinh mau bang ngon hira dén con, dat mau gidy tham lén
phién kinh, phu phién kinh bang dung dich luc malachite, giir phién kinh trén hoi nuéc trong 5
phut (dat trén mot cde thity tinh chira nudce dun s6i); sau d6 rira voi nude trong 30 gidy va nhuom
lai bang dung dich Safranine trong 30 gidy, raa nudc, tham kho. Quan sat dudi kinh hién vi c¢6 do
phong dai 1000 lan. Bao tir c6 mau luc, té bao c6 mau do.

Tuyén chen chiing vi khuan Bacillus spp. ¢6 kha ning d6i khang manh nhét véi nam
C. scovillei trén dia Petri (Zivkovi¢ et al., 2010)

Thi nghi¢m duogc bé tri theo kiéu CRD (Completely randomized design), s6 nghiém thirc

twong ng voi s6 chung vi khuan Bacillus spp. phan 1ap. MJi nghiém thirc 1ap lai 3 lan. Panh gia
két qua sau 3,5, 7,9, 11, 13, 15 ngay nudi ciy.

Nudi cdy nam Colletotrichum scovillei trén dia Petri chira méi truong PDA trong 7 ngay.
Nubi vi khuan trén méi truong TSA trong 24 gio. Dung khoan thach dwong kinh 5 mm an nhe Ién
bé mat nudi ciy nam gay bénh rdi dit mau ciy sang dia Petri chira méi truong PDA sao cho cach
mép dia 3 cm. Sau dé, cay cac chung vi khuan doi khang 1én dia Petri cach mau cay nam 3 cm va
chiéu dai duong cdy vi khuan 13 4,5 cm. U dia d6i khang ¢ 25°C.

Chi tiéu theo déi: Phan tram trc ché ndm bénh trén dia Petri (%)

Cong thirc tinh: H= (A - B) / Ax 100 (D
H: Phén trim trc ché nim bénh trén dia Petri (%)

A: Ban kinh khuan lac ndm bénh trong cong thirc di chimg (mm)
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B: Ban kinh khuén lac ndm bénh khi duoc nuéi cing véi vi khuan (mm)

Phuong phap dinh danh vi khuan Bacillus spp. bing sinh hoc phan tir

Vi khudn Bacillus spp. nuéi cdy trén méi trudng TSA, & 35°C. Sau 24 gid, ding que cy
V0 trung chuyén sinh khoi vi khuan cho vao 100 uL TE trong 6ng eppendorf. U nhiét & 95°C trong
10 — 15 phat. Chuyén nhanh mau vao ti dong -20°C d ha nhanh nhiét d6. Ly tam mau 10.000
vong/phat ¢ 4°C trong 7 phut. Thu phan dich phia trén thyc hién phan tng PCR véi cap moi 20F
(AGAGTTTGATCMTGGCTCAG), 1500R (GGTTACCTTGTTACGACTT) (Baliarda, Faure, &
Urdaci, 2002).

San pham PCR duoc dién di kiém tra trén gel agarose 0,8%. San phdm nay sau d6 dugc
tinh sach bang kit Isolate Il PCR va Gel Kit (Bioline) va tién hanh giai trinh ty. D@ liéu trinh ty
thd dugc xur Iy bang phan mém ATGC, sau d6 BLAST 1én NCBI. Dya vao két qua Blast, xay dung
cay phat sinh loai va xac dinh danh phap khoa hoc cua cac ching vi khuan.

3. Két qua va bién luan

Thu thip miu

Tat ca 10 mau dat vuon 6t duoc thu thap & Cu Chi, Thanh phé Ho Chi Minh dugc trinh
bay trong Bang 1.

Bang 1
Théng tin cac mau dat thu thap duogc

sTr| Maso Vi tri dinh vi bing GPS Ki higu mau vi pH dét
vuon : : : khuan Bacillus sp.

1 BHCM1 11.0496 N 106.4982 E BHCM1 6,5

2 BHCM2 11.0498 N 106.4940 E BHCM2 7

3 BHCM3 11.0496 N 106.4939 E BHCM3 6,5
BHCM4.1

4 BHCM4 11.0529 N 106.4841 E

C 0529 N 106.48 BHCMA4.2 5,5

BHCM5.1

5 BHCM5 11.0514 N 106.4964 E BHCME.3 4,5
BHCMG6.1

6 BHCM®6 11.0417 N 106.4974 E BHCMG.2 7
BHCM7.1

7 BHCM7 11.0961 N 106.4773 E BHCM7 3 6,1
BHCMS.1

8 BHCMS 11.0773 N 106.4891 E BHCMS.3 6,3
BHCMO9.1

9 BHCM9 11.0470 N 106.4979 E BHCMO .3 5,6
BHCM10.1

10 | BHCM10 11.0223 N 106.5013 E BHCM10.3 5,5

Ngudn: Két qua phan tich dit liéu caa nhém nghién ciu
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Sang loc nhanh cac mau dat chira c4c chiing vi khuén c6 kha ning dbi khang véi ndm
bénh Colletotrichum scovillei

Két qua sang loc mau dit cho thy, tat ca 10 mau dat thu thap duoc déu tc ché su phat trién
ctua ndm bénh (Hinh 2). Sau 1 ngay dong nudi cay, khuan lac nam van phat trién binh thuong, chua
bi bién dang so véi nam d6i ching. Tuy nhién, sau 3 ngay kha ning ¢ ché sgi nAm cua cac chung
vi sinh vt trong dich dat bat dau thé hién rd, khuan lac nAm bit dau bi bién dang so vai dbi ching.
Dén ngay thir 5, khuan lac nAm Colletotrichum scovillei bi bién dang rd rét ¢ cac nghiém thirc
ddng nudi cay véi dich dat.

1 ngay S ngay

Hinh 2. Két qua dong nudi cay dich dat va nam Colletotrichum scovillei

Phan lap, dinh danh hinh thai va sang lec cac chiing vi khuin Bacillus spp.

T 10 mau dat vuon 6t da duoc kiém tra kha ning d6i khang véi nam Colletotrichum
scovillei, phan lap duoc 22 chung vi khuan. Tién hanh PCR khuéch dai doan 16S rDNA véi cip
mdi  BsubSF  (5-AAGTCGAGCGGACAGATGG-3)  vi  Bsub3R  (5-
CCAGTTTCCAATGACCCTCCCC-3') (kich thudc khoang 595 bp) dé sang loc nhanh nhiing
chang vi khuan thugc nhom Bacillus subtilis. Két qua PCR va dién di trén gel agarose cho thay,
tat ca 22 chung vi khuan phan 1ap duoc déu cho vach san pham c6 kich thudc khoang 595 bp nhu
Hinh 3. Nhu véy, 22 ching nay c6 thé thuoc nhom B. subtilis.

Hinh 3. Két qua PCR sang loc nhanh cia mot s6 ching vi khuan phan lap
M: Thang DNA; 1-10: 10 chung vi khuan dai dién

Két qua quan sat dui kinh hién vi o phong dai 1000 lan sau khi nhuom Gram cho thay,
tat ca cac chung vi khuan nay déu c6 dang truc khuan, Gram (+), ding don 1é hozc xép theo chudi.
22 chung vi khuan nay déu cd kha niang tao bao tir bat mau véi thuéc nhuom Malachite green,
phan té bao sinh dudng con lai bit mau do cua Safranin. Nhing dic diém vi thé nay tuong dong
véi md ta vé cac chung Bacillus spp. cua Claus va Berkeley (1986). Khi nui trén méi truong TSA,
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tat ca cac ching vi khuan nay déu c6 khuan lac mau tring duc hoic tring sita, nhin, ¢ vién ring
cua khong déu giong véi mo ta caa Holt, Krieg, Sneath, Staley, va Williams (1994) (Bang 2).

Bang 2
Dic diém vi thé, dai thé cac chang vi khuan phan lap

Chuang vi

STT z Khuan lac Té bao Bao tir
khuan

1 BHCM1 :

10mm } M M
2 BHCM2

10mm M M
3 BHCM3 /

jO pm 10 pm
& i

4 BHCM4.1 .

10mm

5 BHCMA4.2 . > |
10mm ; &E!r M

BHCM5.1

- e
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sTT Chingvi Khuin lac Té bao Bao tir
khuan .

7 BHCM5.2

jopm
8 BHCM5.3

10 um
9 BHCMS.1

o um
10 BHCM6.2

10
11 BHCM7.1

2 >

12 BHCM7.2 ‘
X © 10um

10mm

13 BHCM7.3

10 um
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gy Chungvi Khuin lac Té bao Bao tir
khuan
.
14 BHCMS.1 g
10mm .
15 BHCMS.2
. 10pm 10 pm
16 BHCMS.3 .
foum  10un
 ad
17  BHCM9.1
{0 pm o pm
18 BHCM9.2 ‘
10 um 10 um
& |
19 BHCMO9.3
10mm M M
v/
20 BHCM10.1
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sTT Chingvi Khuin lac Té bao Bao tir
khuan .
21  BHCM10.2 0
10 ym
22 BHCM10.3

Ngudn: Két qua phan tich dit liéu caa nhém nghién ctu

Sang lec céc chiing vi khuan Bacillus spp. ¢ kha niing d6i khang manh véi chiing
nam Colletotrichum scovillei trén dia Petri
Bang 3

Hiéu qua ddi khang vai chung nam Colletotrichum scovillei ciia cac chang vi khuan Bacillus spp.
phén 1ap ¢ Thanh pho H6 Chi Minh

Phan tram déi khang (%)

STT  Ténching 3 ngay 7 ngay 11ngay 15ngay Trung binh

1 BHCM1 11,93° 63,91° 72,04° 79,67¢ 56,89
2 BHCM2 7,04" 62,68 70,49% 78,28° 54,62
3 BHCM3 6,98" 51,89 61,2™ 71,62 47,92
4 BHCM4.1 1,40'm 35,92° 48,8 64,23"™ 38,14
5 BHCM4.2 0,63" 39,82" 51,95P 66,25' 39,74
6 BHCM5.1 1,794 57,88" 66,97 76,429 48,72
7 BHCMS5.2 6,89" 48,61 57,76° 68,35 47,07
8 BHCMS.3 1,03m" 56,25 65,33' 75,01 49,41
9 BHCMG6.1 12,63¢ 63,06 71,08¢ 78,549 56,33
10 BHCM®6.2 2,03% 59,949 68" 76,749 51,68
11 BHCM7.1 8,479 60,84 70,19¢ 79,12¢ 54,66
12 BHCM?7.2 0,69" 61,91% 69,98f 78,77% 52,84

13 BHCM7.3 16,36° 67,712 73,622 80,69° 59,60




82 Tran Thay Trang va cong su. 7ap chi Khoa hoc Bai hoc MJ Thanh phé/Hé Chi Minh, 15(1), 72-86

STT Ténchang 3 ngay 7 ngay 11ngay 15ngay Trung binh

14 BHCMS.1 9,35f 62,33 70,8 78,06 55,14
15 BHCMS.2 17,722 63,13 70,8¢ 78,79% 57,61
16 BHCM8.3 17,522 68,452 73,392 81,582 60,24
17 BHCMO.1 15,09°¢ 61,52¢f 70,29¢f 79,024 56,48
18 BHCM9.2 4,07 57,83" 67,49 76,989 51,59
19 BHCM9.3 1,03m" 44,61" 49,521 58,11" 40,82
20 BHCM10.1 4,13 50,43% 60,08" 71,71 46,59
21 BHCM10.2 2,12k 56,99" 65,35' 75,39" 49,96
22 BHCM10.3 5,13 57,87h 66,32k 75,77" 51,27

Trung binh 7,00 56,98 65,52 75,28

P <0,001 <0,001 <0,001 < 0,001
CV (%) 4,90 1,07 0,35 0,45

Trong cting mdt cot, cac gié tri trung binh c6 ki tw theo sau gidng nhau khong co su khac biét vé mit thong ké. (P < 0.05)

Ngudn: Két qua xir ly tir dit liéu diéu tra

Duya vao két qua d6i khang & Bang 3 cho thay, tat ca 22 ching vi khuan Bacillus spp. phan
lap & Thanh phé H6 Chi Minh déu c6 kha niang &rc ché sy phét trién caa nam bénh. Phan tram dbi
khang nim cua cac ching vi khuan ciing ting dan theo thoi gian va mac d6 d6i khang ciing khac
nhau gita cac chung (su khéc biét gitra cac nghiém thirc co y nghia vé mat thong ké). Sau 3 ngay
dong nudi ciy, kha nang dbi khang nim bénh cua cac nghiém thirc dat tir 0,63-17,52%. Trong do,
cac chang c6 hiéu qua doi khang cao nhat 1a BHCMS8.2 (17,72%), BHCM8.3 (17,52%). Sau 7
ngay, kha nang déi khang ting manh, dat tir 35,92-68,45%, vi BHCM7.3 (67,71%) va BHCMS8.3
(68,45%) cho hiéu qua tc ché cao nhat. Bén ngay thir 11, kha nang wc ché ting cham, dat tir 48,8-
73,62%. Trong d6, hai chung manh nhét 1a BHCM7.3 (73,62%) va BHCM8.3 (73,39%), trong khi
chung BHCM4.1 dbi khang thip nhat (48,8%). O ngay thir 15, khuan lac nAm & nghiém thirc @i
chung phat trién kin dia Petri trong khi & cac nghiém thirc khac, khuan lac nAm bj bién dang rd rét
(Hinh 4), phan trim ddi khang dat tir 58,11-81,58%. Trong d6, chung BHCM8.3 c6 hiéu qua ddi
khéng cao nhét (81,58%) va thip nhat a chung BHCM9.3 (58,11%). Nhu vay, trong 22 ching
phan lap chung BHCMS.3 1a ching c6 kha ning ddi khang tét nhat voi nam Colletotrichum
scovillei (phan hang thong ké cao nhit & cac thoi gian khao sat).
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13 ngay

BHCMS 3

Hinh 4. Kha ning d6i khang caa chang BHCMS.3 va nghiém thie ddi ching sau
cac thoi gian khao sat

Pinh danh vi khuan BHCMB8.3 bang sinh hec phan tir

Sau khi tach DNA tong s6 céc chung vi khuan, tién hanh phan ing PCR véi cap moi 20F,
1500R. San pham PCR sau d6 dugc tinh sach bang bo Isolate 11 PCR va Gel Kit (Bioline) va tién
hanh giai trinh ty. Sau khi xt ly bang phan mém ATGC va BLAST so sanh véi ngan hang gen
NCBI thu duoc két qua & Bang 4.

Bang 4

Két qua BLAST vung gen 16S rDNA chung vi khuan BHCMS.3

A M4 s6 chiing Mirc do Po N
Tén chiing . N\ A Tén loai
S0 sanh twong dong  phua
BHCM8.3 MH017383.1 100 100 Bacillus subtilis

Nguon: Két qua xu Iy tir dit liéu diéu tra
Két qua cho thay trinh ty chung BHCMS.3 ¢6 d6 tuong dong vai vi khuan B. subtilis (100%).

Két qua vé& cay phat sinh loai chang vi khuan BHCM8.3 véi céc loai tham khao bang phan
mém MEGAS, cho thay chung BHCMS8.3 gan vai vi khuan B. subtilis, twong tu nhu két qua
BLAST trén NCBI.
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KF475836.1 Bacillus subtilis strain IHB B 1516 16S ribosomal RNA gene partial sequence

97

80 |' BHCM8.3

&7 AB021198.1 Bacillus vallismortis gene for 16S ribosomal RNA

AF302118.1 Bacillus sonorensis strain NRRL B-23154 16S ribosomal RNA gene partial sequence

X68416.1 B.licheniformis gene for 16S rRNA

58 AY456263.1 Bacillus pumilus strain DSMZ27 16S ribosomal RNA gene partial sequence

AF483624.1 Bacillus marisflavi strain TF-11 16S ribosomal RNA gene partial sequence
24

AF483625.1 Bacillus aquaemaris strain TF-12 16S ribosomal RNA gene partial sequence

AF013121.1 Bacillus pseudomycoides 16S ribosomal RNA gene complete sequence

AJ419629.1 Bacillus luciferensis partial 16S rRNA gene strain LMG 18422

X76447.1 Bacillus halmapalus DSM 8723 16S rRNA gene

X60615.1 B.fastidiosus 16S ribosomal RNA

NR 024570.1 Escherichia coli strain U 5/41 16S ribosomal RNA partial sequence

—
0.05

Hinh 5. Cay phat sinh loai cua chung BHCMS8.3 véi cac nhdm vi khuan c6 quan hé ho hang gan
dua trén phan tich trinh tu 16S rDNA

Két luan

Tir 10 mau dat & Thanh phd H6 Chi Minh, nhom nghién ciru di phén 1ap dugc 22 ching vi
khuén c6 thé thugc nhom B. subtilis (BHCM5.1; BHCM5.2; BHCM5.3; BHCM6.1; BHCM6.2;
BHCM7.1; BHCM?7.2; BHCM7.3; BHCMS8.1; BHCMS8.2; BHCM8.3; BHCM9.1; BHCM9.2;
BHCM9.3; BHCM10.1; BHCM10.2; BHCM10.3). Sau d6, tién hanh thyc hién d6i khang 22 ching
vi khuan véi ndm Colletotrichum scovillei trén dia Petri. Két qua cho thiy chung BHCM8.3 ¢
kha ning d6i khang t6t nhat (sau 15 ngay hiéu qua ddi khang 13 81,58%). Chung vi khuan
BHCMS.3 sau khi dinh danh sinh hoc phan tir ¢6 trinh tu trong dong véi B. subtilis (100%).
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