KHOA HOC CONG NGHE

NGHIEN CUU BAC BIEM CUA
Bacillus amyloliguefaciens VL4.6
TAC NHAN KIEM SOAT SINH HOC B0I KHANG VO1
Colletotrichum lagenarium
GAY BENH THAN THU TREN DUA LEO

Nguyén Thi Lién* *, Nguy&n Thi Phi Oanh?, Nguyén Dic Khoa!'®

TOM TAT

Bacillus amyloliquetfaciens duoc xac dinh 1a tic nhan kiém soat sinh hoc (BCA) hiéu qué va than
thién véi moi truong trong canh tac nhiéu loai cay trong khac nhau. Nghién cttu nay nhim muc
dich xac dinh cac dic tinh ctia chiing vi khuédn Bacillus amyloquefaciens V1A.6 trong diéu kién in
vitro va danh gia hiéu qua giam bénh than thu trén dua leo do Colletotrichum lagenarium gay ra
cta chiung B. amyloliquefaciens VIA.6 (VLA.6) duoc phan lap tir dit ving ré cay dua leo. Chiing
VLA.6 thé hién hoat tinh d6i khang véi nhiéu mam bénh gay hai trén cay dua leo. Chiing VLA.6
cho théy, kha niang san sinh nhiéu enzyme ngoai bao (B-1,3-glucanase, cellulase, chitinase, va
protease), siderophore, cac hop chat hitu co khong bay hoi va cac hop chat hitu co dé bay hoi
khang nam. Két qua khao sat ghi nhan, khi xtt ly chiing VI4.6 cho thay, hiéu qua phong trit bénh
than thu trén dua leo & diéu kién nha ludi. Cac bién phap xit Iy huyén phu VLA.6 vao dat (ngam
hat, twéi dat) va phun lén 14 déu lam gidm dién tich vét bénh trén 14. Mat s6 vi khuin 108 té
bao/mL cho hiéu qua gidm bénh cao nhat. Nhin chung, B. amyloliquefaciens V14.6 c6 thé st
dung nhu BCA trong canh tac dua leo, dic biét trong phong trir bénh than thu do C. lagenarium.

Tit khéa: Bacillus amyloliquefaciens, Colletotrichum lagenarium, dira leo, kiém sodt sinh hoc,

than thu.

1. DAT VAN BE

Dua leo (Cucumis sativus L) la mot trong
nhitng loai cay rau duoc tréng nhiéu va lau doi
nhat tai nhiéu quéc gia thuoc ving nhiét doi [1].
Chung duoc tiéu thu véi nhiéu hinh thic nhu qua
tuoi, 1én men, hoic thuc phdm ché bién sin. Bén
canh d6, dua leo 1a nguén cung cap nhiéu loai dinh
dudng khac nhau nhu chat xo, axit béo, axit amin
va cac phytochemical (alkaloids, flavonoids, tanins,
phlobatannins, steroids va saponins) [2]. Tuy
nhién, dwa leo thuong bi tdn cong boéi
Colletotrichum lagenarium giy bénh than thu,
ngay ca trong diéu kién nha kinh va déng rudng

[3].
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Trong cong cudc phat trién nong nghiép bén
vitng, viéc st dung vi khuin vung ré kich thich
sinh truéng (plant growth-promoting rhizobacteria
- PGPR) duoc xem la mot phuong phap hiéu qua
nhim gidm st dung thudc hoa hoc trong kiém
soat mam bénh [4]. Vi khudn thudc chi Bacillus
duoc ghi nhan c6 kha ning san sinh cac hop chat
chuyén hoa nhu cac peptide, cyclic lipopeptide,
polyketide, bacteriocin va siderophore. Cac hop
chat chuyén hoa c6 phé hoat dong rong véi nhiéu
mam bénh ndm, vi khuin va virus [5]. Bacillus
spp. duoc bao cao co6 thé st dung nhu cac tac nhan
kiém soat sinh hoc kiém soat nhiéu mam bénh
trén dua leo nhu cac loai nam s¢i Colletotrichum
[6], (7], Fusarium (8], Alternaria cucumerina 9],
Rhizoctonia solani [10], Pseudoperonospora
cubensis [11], Pythium mamillatum [12] va vi
khuan Pseudomonas syringae pv. lachrymans [7].
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Beén canh Bacillus subtilis, vi khuan Bacillus
amyloliquefaciens duoc cong nhan la an toan va
duoc tng dung nhiéu trong cong nghiép va nong
nghiép [13]. B. amyloliquefaciens duoc bao cao co
kha nang lién két manh voi hé ré cta cay trong, tie
d6 phat trién cac kiéu tuong tac canh tranh va tc
ché chong lai cic mam bénh gay hai cay trong.
Cac san phidm chuyén hoa tht cip tr B
amyloliquefaciens c6 phé hoat dong rong, muc
tiéu chtt yéu 1a mam bénh nadm [14].

Nghién ctru nay duoc thuc hién nhdm danh
gia tiém ning tng dung cua chiang PGPR B
amyloliquefaciens VIA.6 trong phong trit bénh
than thu trén dua leo. Nham danh gid sau hon vé
hiéu qua phong trir bénh cta ching VIA.6, nghién
cttu thuc hién véi hai muc tiéu chinh: (i) khao sat
duoc mot s6 dic tinh ctia chiing VIA.6, (i) danh
gia duoc hiéu qua giam bénh than thu trén dua leo
ctia chung VIA4.6 trong diéu kién nha luoi.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vi khu4n d6i khang va mam bénh

Ching VIA.6 duoc phan lap tir dat trong dua
leo thu thép tai tinh Vinh Long. Trong nghién cttu
trudc do, phan tram tc ché sy phat trién xuyén
tam ctia khudn ty Collefotrichum lagenarium béi
VILA4.6 duoc ghi nhan la 52,3%. Ching VL4.6 duoc
xac dinh 1a B. amyloliquefaciens dya trén trinh tu
gen vung 16S rRNA va mot so6 thtt nghiém sinh
hoa.

Mam bénh Colletotrichum Iagenarium duoc
cung cap boi Phong thi nghiém Vi sinh, Vién Cong
nghé Sinh hoc va Thuc phdm, Truong Pai hoc Can
Tho.

2.2. Phuong phap

221 Khdo sdt kha nang sinh enzyme thiy
phan va siderophore

- PB-1,3-glucanase: Huyén phu ching VIA.6
(100 puL) duoc chuyén vao 10 mL canh thang Luria
(LB), & & 30°C trong 48 gi¢ trén may lac ngang voi
toc do 100 vong/phat. Dich ndi vo bao (CFS) duoc
thu nhan bang cach ly tam dich nuoi vi khuin &
20.000 vong/phut trong 10 phat 6 4°C.

- CFS (100 pl) duwoc thém vao 900 pL
laminarin (0,05% trong dung dich dém natri

acetate, pH 5,2) va tron déu. Sau 30 phut 4 & 37°C,
nong do duong khit trong hén hop duoc woc luong
bang phuong phap 3,5-dinitrosalicylic acid. Hoat
tinh cia enzyme duoc biéu thi bang pmol glucose
min! mL™.

Kha nang san sinh cellulase, chitinase,
protease va siderophore duoc thuc hién bing
phuong phap cdy nhé giot. Huyén phu VIA4.6 (3
pl) duoc cdy vao cac dia chta moi truong thir
nghiém. Cac dia duoc 01 & 30°C. Thi nghiém duoc
lap lai 3 1an, dong nghia véi 3 diém cdy huyén phu
vi khuén.

- Hoat tinh cellulase: Méi truong
carboxymethyl cellulose (CMC) [15] duoc sir
dung cho hoat dong cua cellulase. Sau 72 gio 1,
cac dia dugc ngam voi dung dich Congo Red 0,1%
trong 15 phut réi rira bing NaCl 1 M. Vung khong
mau xung quanh cac khuén lac cho thay, ching vi
khu4n duong tinh véi viéc san sinh cellulase.

- Hoat tinh chitinase: Yeast extract glucose
agar b6 sung 1% chitin duoc st dung cho thir
nghiém. Sau 72 gio 14, cac dia dugc ngadm voi dung
dich Lugol trong 5 phut. M6t viing mau vang xung
quanh cac khuén lac cho thiy ching vi khuén c6
kha nang san xudt chitinase.

- Hoat tinh protease: Skim milk agar [16] da
duogc st dung trong thi nghiém nay. Sau 48 gio 4,
ving xung quanh khuin lac trong suét chitng to
hoat tinh ctia enzyme protease.

- Siderophore: Thi nghiém da duogc thuc hién
v6i phuong phap dia thach hai 16p. Pia thach CAS
[17] duoc pht mot 16p mong yeast extract glucose
agar. Sau 72 gi¢ 0, ving mau vang xung quanh cac
khuén lac cho thay su san xuat siderophore.

222 Khdo sdt anh hudng cia cdc hop chat
hitu cor dé bay hoi va cdc hop chat hitu co khong
bay hoi tir ching VL4.6 dén suw phdt trién cia
Colletotrichum lagenarium

Cac hop chat hitu co dé bay hoi (volatile
organic ~ compounds): Huyén pha B
amyloliquefaciens (100 pl) duoc trai lén cac dia
thach LB bang tim bong vo trung. Cac dia PDA
duoc cay voi mot khoi thach C. Jagenarium (duwong
kinh 6 mm) & trung tam. Poi véi thir nghiém tc
ché s ndy mam ctia bao ti, 100 pL. huyén phu bao
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t¢ C. lagenarium (10° bao tit/mL) duoc trai déu
trén cac dia PDA. C4c dia petri phia trén duoc cdy
nam bénh duoc dit ap lén trén cac dia petri da
duoc chung voi B. amyloliquefaciens V14.6. Cac
dia petri trén va duéi duoc quan kin bing parafilm
va i & 28°C trong 5 ngay. Cac dia thach LB khong
ching voi B. amyloliquefaciens V1A.6 dugc sit
dung lam do6i chung. Toc do tc ché su phat trién
clia soi ndm va su nay mam cta bao t&t duoc tinh
theo coéng thic sau:

Ty 1é tc ché su phat trién ctia khudn ty (%) =
[ (@uwong kinh khuén lac & nghiém thic déi ching -
duong kinh ctia khu4n lac & nhom a véi ching
V14.6)/duong kinh khudn lac & nghiém thic doi
chimng] x 100%.

Ty lé tic ché sy phat trién cta bao tit (%) = [(s0
don vi khuén lac & nghiém thic déi ching - s6 don
vi khudn lac & nghiém thic @ véi ching VIA.6) /s0
don vi khuén lac & nghiém thitc doi ching] x 100%.

Céc hop chat hiru co khong bay hoi: Huyén
phu VI4.6 (100 uL) duoc chuyén vao 10 mL canh
truong LB [18] va 01 & 30°C trong 48 gio¢ trén may
lac ngang & toc do 100 vong/phut. Dich nudi cdy vi
khuin duoc ly tam & 20.000 vong/phut, 10 pht,
4°C. Dich néi phia trén duoc thu thap va loc qua
mang loc vo trung (kich thuoc 16 loc 0,22 pm).
Dich néi vo bao (CFS) duoc tron véi PDA nong
chay (50°C) d@é dat nong do 20% (vol/vol) va do
vao dia petri. PDA duoc bé sung voi LB duoc st
dung lam d6i ching. Cac khéi thach nim C
lagenarium (duong kinh 6 mm) dwoc cdy vao giita
cac dia da chuén bi. Sau 5 ngay u & 28°C, do duong
kinh ctia su phat trién cta ndm trén moi truong
thtt nghiem. Huyén phu bao ti C. lagenarium (100
nl) duoc trai len cac dia da chuén bi. Sau 5 ngay 1,
ghi nhan sy ndy mam cta cac bao tr & cac nghiém
thic. Su tc ché tang truong xuyén tdm cla soi
nam va su tc ché ndy mam cda bao t duoc tinh
bang cong thic nhu mo ta & trén.

2.2.3 Khdo st hiéu qud giam bénh than thwr
trén cdy dua leo trong diéu kién nha hroi

- Chuén bi cay dua leo: Chau nhua c6 duong
kinh 30 cm duoc lam day véi 5 kg dat vo trung moi
chau. Hat dua leo duoc ngam trong nudéc am (45-
50°C) khoang 6 tiéng. Sau do, & hat qua dém bing

khan bong 4m dé hat ndy mam. Hat ndy mam duoc
xtt ly vi khu4n hoac dem trong trong chau theo cac
nghiém thatc da bo tri. Cay duoc tuéi nuéc moi
ngay mot 1an. Méi cay duoc bén 1 g phan bon tan
cham hoan chinh (16: 16: 8) [19].

Xtt Iy huyén phu vi khudn va héa chat: Huyén
phtt V1L4.6 dugc chudn bi nhu mé ta & trén. Mat s6
vi khudn twrong duwong 108 té bao/ml, sau d6 duoc
pha loang dén mat do 10*va 10°té bao/mL.

Bién phap ngam hat voi huyén phu vi khuén:
Hat ndy mam duoc chuyén vao binh nén chtra dich
huyén phu vi khudn voi mat do 104 10° va 108 té
bao/mL. Cac binh duoc dat trén may lac voi téc do
120 vong/phut trong 6 gi¢. Sau khi 4, hat duoc dé
rao nuoc va dem gieo vao cac chau dat da chuén bi
san. Dung dich NaCl 0,85% vo6 trung duogc str dung
lam d6i ching am.

Tuoi huyén phu vi khuidn: Méi cay duoc tudi 5
mL huyén phu vi khudn & 3 mat do 10%, 10°, 108 té
bao/mL vao 1 ngay sau khi gieo. Dung dich NaCl
0,85% vo trung duoc stt dung lam déi chimg am.

Phun huyén phu vi khuén lén 14: Méi 14 that
phat trién hoan chinh dwgc phun véi huyén phu
VILA.6 dén khi chay thanh giot khoi 14 tai thoi diém
1 ngay truéc khi chiang bénh. Dung dich NaCl
0,85% vo trung duogc st dung lam déi ching am.

boi ching duong: Phun héa chat (Antracol
WP70) 1én 14 1 ngay sau khi ching bénh (DAI).

- Chtng bénh: Bao t cia n4m bénh than thu 7
ngay tuéi duoc thu bang cach huyén phu khuin
lac ndm véi nuodc cat vo trung. Hén hop duoc loc
qua hai 16p vai thua. Mat d6 bao tt duoc xac dinh
bang cach dém trén budng Neubauer cai tién va
diéu chinh vé nong do 10° bao titr/mL bang nudc
cat vo trung. Cac 1a phat trién hoan chinh duoc
phun voi huyén phu bao tt & ca mat trén va mat
dudi ctia méi 14 vao thoi diém cay vira ra hoa. Sau
khi chiing bénh, cay duoc bao bang tdi nylon dé
gitt 4m trong 24 gid. Sau do, tui nylon duoc mé ra
mot phan dé cay thich nghi dan véi diéu kién do
4m thap ctia moi truong bén ngoai.

- Panh gia mtc d6 nang cta bénh: Vao cac
ngay thit 4, 5 va 6 sau khi chiing bénh, ghi nhan
cac 1a bénh. Méi don vi thi nghiém ghi nhan két
qua trén 3 14 that. Trung binh 3 14 that 1a 1 1an lap
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lai cia 1 nghiém thic. Méi nghiém thic lap lai 3
lan. Ty le % téng dién tich vét bénh than thu duoc
xac dinh bing phan mém Image].

2.3. Phan tich thong ké

Dt lieu duoc phan tich phuong sai (ANOVA
mot chiéu) biang phan mém thong ke MINITAB 16
(Minitab, Inc.). Su khac biét thong ké duoc phan
tich bang phép thit Tukey véi p < 0,05.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Cac dic tinh in vitro ctia chiing V14.6

Chiing VIA4.6 cho thay kha nang san sinh cac
enzyme thuy phan p-1,3-glucanase, cellulase,
chitinase va protase dé thuy phan cac co chat khao
sat (Bang 1). Kha nang san sinh p-1,3-glucanase va
chitinase cao, c6 thé thay tac dong tc ché nidm
bénh chiu anh huéng manh béi hai enzyme nay.
Bén canh d6, chiung VL4.6 ciing thé hién kha ning

san sinh siderophore, mot co ché hé tro vi khuin
canh tranh sit voi mam bénh. Kha nang san sinh
cellulase ctia chiing VI4.6 1a mot co ché quan
trong gop phan tang kha nang tic ché su phat trién
ctia ndm bénh. Két qua duoc thé hién ¢ bang 1.

Céc hop chat dé bay hoi va cac hop chat khong
bay hoi trong dich ndi vo bao thu nhéan tir chiing
VIA.6 cho thdy hiéu qua tc ché déi voi ca khudn ty
va bao tt ctia C. /agenarium. Phan tram tc ché su
phat trién khuin ty ctia VOCs va CFS tir ching
VIA.6 duoc ghi nhan 1an luot 1a 46,9% va 38,5%.
Phan tram tc ché sy ndy mam cta bao tit cia VOCs
va CFS tir chiing VIA.6 duoc ghi nhan lan luot la
69,2% va 64,1%. So sanh véi doi ching, VOCs va
CFS tir ching VIA.6 c6 tac dung tc ché su lan rong
ctia khuén lac ndm, khudn ty khi sinh kém phat
trién, kha ning san sinh sic to bi han ché.

Bang 1. Két qua khao sat cac dic tinh ciia chiing B. amyloliquefaciens V14.6

Dac diém Phan trérfl uc chAé'/ dl'{(‘?ng kinh
vong phan giai
San sinh enzyme thuy phan B-1,3-glucanase 0,312 pmol glucose phat?! mL?
Kha nang phan giai cellulose 9,70 mm
Kha nang phan giai chitin 19,2 mm
Kha nang phan giai protein 11,7 mm
San sinh siderophore Siderophore 5,70 mm
Céc hop chat dé bay hoi Uc ché su phat trién ctia khuén ty 46,9%
Uc ché su ndy mam ctia bao tir 69,2%
Cac hop chit khong bay hoi | Uc ché su phat trién ctia khudn ty 30,5%
Uc ché sy ndy mam ctia bao tir 64,1%

3.2. Hiéu qua phong trir bénh than the trén
dua leo ctia chiing B. amyloliquefaciens VI1A.6
trong diéu kién nha lueoi

Nhin chung, ca 3 bién phap xtt Iy huyén phu
ching VI4.6 (ngam hat, tuoi dat va phun lén 14)
déu cho thay hiéu qua kiém soat bénh than thu
trén dua leo so v6i nghiém thic khong x@ 1y vi
khuin doi khang. Hiéu qua kiém soat beénh kéo
dai theo cac thoi diém khao sat. Cac nghiém thic
xtt Iy v6i huyén phu ching VIA.6 & mat s6 cao
hon, cho hiéu qua gidam bénh tot hon.

Bién phap ngam hat va tuéi dat véi huyén phu
vi khuédn thé hién hiéu qua kiém soat bénh thap

hon so vé6i thudc hoa hoc. Tuy nhién, su phat trién
cta vét benh khi xtt Iy v6i chiing VIA.6 duoc khong
ché, c6 thé gidm nhe viéc that thoat nang suit do
mat dién tich quang hop & 1a. Mit khac, bien phap
phun huyén phu vi khu4n lén 14 & thoi diém mot
ngay trudc khi chiing bénh cho thay hiéu qua gidm
bénh cao. Nghiém thitc phun 14 v6i huyén phu vi
khudn & mat s6 10° va 10® t€ bao/mL co6 hiéu qua
kiém soat bénh tuwong duong thudc hoa hoc (p <
0,05). Két qua cho thdy, bién phap xtt ly, thoi diém
xtt ly c6 thé anh huéng dén hiéu qua phong trir
bénh hai trén cay trong cia cac tac nhan kiém soat
sinh hoc. Két qua duoc thé hién & hinh 1.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 5/2023 37



KHOA HOC CONG NGHE

NSO

s

S NSCT

Hinh 1. Két qua khao sat hiéu qua gidm bénh than
thu trén dua leo cta B, amyloliquefaciens V1.4.6
(a) Bién phap xit Iy ngam hat, (b) Bién phap xt ly
tuoi dat, (c) Bien phap phun lén 14

3.3. Thao luan

Vi khudn Bacillus amyloliquefaciens duoc bao
c4o c6 kha nang d6i khang véi Colletotrichum spp.
gay bénh than thu trén nhiéu loai cay tréong nhu ¢
linh lang [20], loquat [21], dua hau [22], dau tay
[23]. Trong nghién citu nay, ching B
amyloliquefaciens V1A4.6 duoc phan lap tir dat ving
ré cay dua leo da c6 két qua khao sat trudc dé 1a co
kha nang d6i khang cao voi ndm C. /lagenarium
trong diéu kién in vitro. Kha nang phong trir tac
nhan gay bénh cho thdy tiém ning tng dung cao
cua ching VIA.6 trong canh tac dua leo.

Nham xac dinh duwoc cac dic tinh doi khang
ctia ching VIA4.6, kha nang san sinh cic enzyme
thuy phan va cac san phdm trao ddi chat thit cap
ctia chiing vi khudn nay da duoc danh gia. Kha
nang san sinh cac enzyme thuy phan B-1,3-
glucanase, chitinase, cellulase, protease va san
sinh céac siderophore cé thé hé tro chung VIA.6
truc tiép tic ché C. lagenarium, thong qua tac dong

dén vach té bao nidm bénh va sy canh tranh vé
chat dinh duong, khong gian song.

Enzyme B-1,3-glucanse va chitinase tac déng
phan gidi B-glucan va chitin tham gia trong ciu
tric ctia thanh t€ bao ndm. Sy phan giai nay dan
dén su 16ng 1éo hoac pha huy toan bo cau truc soi
nam, do do ngin can su kéo dai ctia soi ndm [24].
Kha nang san sinh cellulase c6 thé giap vi khuan
canh tranh vé khong gian song thong qua phan
huy xac ba thuc vat, hodc tao lien két voi thuc vat
dé ton tai va phat trién trong hé sinh thai cta
ching. Protein 1a mét phan t sinh hoc quan trong
tham gia trong cac hoat dong séng va gay bénh
clia cic mam bénh [25]. Khd ning san sinh
protease 1a mot co ché quan trong giap vi khuidn
canh tranh véi ndm bénh dé chiém wu thé trong
tdn tai va canh tranh [26].

Siderophore duoc vi khuin san sinh nham hap
thu sit tir moi truong, viec can kiét sit trong moi
truong c6 thé lam gidm su phat trién cta nim
bénh. Trong mdi lién hé gitta PGPR va cay trong,
siderophore gép phan cung cdp dinh duong cho
cay trong thong qua d6 ting cuong su phat trién va
kha nang chong lai mam bénh ctia cay trong [27].

Kha nang san sinh cac san phdm trao ddi chat
thit c4p 1a mot co ché quan trong gitip cho cac
BCA c6 thé canh tranh v6i cac mam bénh [28].
Céac san phim trao ddi chat c6 thé truc tiép tac
dong dén mam bénh hoic gian tiép thong qua hoat
dong kich thich tinh khang hé théng & cay trong,
dién hinh 1a lipopeptide [5], [20], [23].

B. amyloliquefaciens 1a vi khuan Gram duong,
¢6 kha nang san sinh néi bao ttx, day ciing 1a yéu to
ndi bat gitp chiing cé thé ton tai trong diéu kién tu
nhién dudi ap luc ctia cac yéu t6 phi sinh hoc. Viec
stt dung B. amyloliquefaciens nhu tac nhan kiém
soat sinh hoc duoc bao cao tic dong ting hoic
giam tinh da dang cta heé vi sinh vat viing ré. Khac
biét trong su thay d6i tinh da dang phu thuoc vao
tirng chang BCA, hé vi sinh vat sin cd, diac diém
dat va loai cay trong [29]. Nghién ctru cia Wang
va cs (2021) [29] cho thdy, ching B
amyloliquefaciens FH1 tac dong tiang cac loai
thudc Nannocystaceae va ttc ché su phat trién cta
Acidobacteria, Actinobacteria, Chloroflexi,
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Plantctomycetes va Verrucomicrobia, thong qua
d6 kich thich su phat trién cta cay dua leo. Trong
moi twong tac véi cay trong, B. amyloliquefaciens
tang cuong tin hiéu ctia cac con duong chuyén hoa
lien quan dén salicylic axit va jasmonic axit; gia
tang hoat dong ctia cac enzyme tham gia trong co
ché phong vé clia cay trong nhu superoxide
dimutase, peroxidase, polyphenol oxidase,
phenylalanine amonia lyase va cac enzyme tc ché
st xam nhiém ctia nAm bénh nhu chitinase, p-1,3-
glucanase. Cac su thay ddéi trén giup cay trong
chong lai sy xam nhiém ctia nhiéu mam bénh nam
[11], [21], [23] va virus [30].
4. KET LUAN

Chutng V14.6 c6 kha nang san sinh nhiéu loai
hop chat cé vai tro quan trong trong viéc tcc ché
nam bénh nhu p-1,3-glucanase, cellulase, chitinase,
protase va siderophore. Ngoai ra, cac hop chat dé
bay hoi va khong bay hoi trong dich ndi vo bao
duoc thu nhan tir ching VLA.6 ciing cho thay hiéu
quad tc ché do6i voi ca khudn ty va bao tt cia C
lagenarium. Phan tram tc ché su phat trién khuin
ty ctia VOCs va CFS tir chiing VIL4.6 duoc ghi nhan
1an luot 12 46,9% va 38,5%. Phan tram tc ché su nay
mam cta bao tir cia VOCs va CFS tir chiing VIA4.6
duoc ghi nhan 14an luot 14 69,2% va 64,1%.

Ca 3 bién phéap xt Iy huyén phu ching VIA4.6
(ngam hat, tuéi dat va phun lén 14) déu cho thay
hiéu qua kiém soat bénh than thu so v6i nghiém
thitc khong xir Iy vi khudn doi khang trong diéu
kién nha luéi. Qua cac thoi diém khao sat, hiéu
qud kiém soat bénh cta cac bién phap déu duoc
duy tri. Mat s6 vi khuan 10® té bao/mL cho hieu
qua gidm bénh cao nhat & ca ba bién phap xtt ly.

TAI LIEU THAM KHAO

1. Tatlioglu, T. (1993). 13 - Cucumber:
Cucumis sativus L. In: Kalloo, G., & Bergh, B. O.
(Eds), Genetic improvement of vegetable crops
(pp. 197-234). Pergamon.

2. Alnadif, A. M., Mirghani, M. E. S, &
Hussein, 1. (2017). Unconventional oilseeds and oil
sources. Academic Press.

3. Eskandari, S., Hofte, H., & Zhang, T. (2020).
Foliar manganese spray induces the resistance of
cucumber to Colletotrichum lagenarium. Journal

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 5/2023

of plant physiology, 246-247, 153129. https://doi.
org/10.1016/j.jplph.2020.153129

4. Chung, S. H., & Kim, S. D. (2005).
Biological control of phytopathogenic fungi by
Bacillus amyloliquefaciens 7079; Suppression rates
are better than popular chemical fungicides.
Journal of Microbiology and Biotechnology, 15(5),
1011-1021.

5. Fira, D., Dimki¢, 1., Beri¢, T., Lozo, J., &
Stankovi¢, S. (2018). Biological control of plant
pathogens by Bacillus species. Journal of
Biotechnology, 285, 44-55. https://doi.org/10.
1016/j.jbiotec.2018.07.044

6. Nguyén Thi Lién, Nguyén Thi Phi Oanh va
Nguyén Dac Khoa (2021). Khao sat kha nang co
dinh dam, hoa tan lan va téng hop IAA ctia cac
chang vi khu4n viung ré va anh hudng lén su sinh
trudng va phat trién cta cay dua chuét trong diéu
kién phong thi nghiém. 7ap chi Nong nghiép va
Phat trién nong thén, s6 6/2021, 3-11.

7. Raupach, G. S., & Kloepper, J. W. (2000).
Biocontrol of cucumber diseases in the field by
plant growth-promoting rhizobacteria with and
without methyl bromide fumigation. Plant disease,
84,1073-1075. DOI: 10.1094/PDIS.2000.84.10.1073.

8. Cao, Y., Zhang, Z., Ling, N., Yuan, Y,
Zheng, X., Shen, B., & Shen, Q. (2011). Bacillus
subtilis SQR 9 can control Fusarium wilt in
cucumber by colonizing plant roots. Biology and
Fertility of Soils, 47, 495-506. https://doi.org/
10.1007/s00374-011-0556-2

9. Alkooranee, J. T., & Kadhum, N. N. (2019).
Induce systemic resistance in cucumber by some
bioelicitors against Alternaria leaf blight disease
caused by Alternaria cucumerina fungus. Plant
Archives, 19Q1), 747-755.

10. Huang, X., Zhang, N., Yong, X,, Yang, X., &
Shen, Q. (2012). Biocontrol of Rhizoctonia solani
damping-off disease in cucumber with Bacillus
pumilus SQR-N43. Microbiological research, 1673),
135-143. https://doi.org/10.1016/j.micres.2011.06. 002

11. Li, Y., Gu, Y., Li, J., Xu, M., Wei, Q., &

Wang, Y. (2015). Biocontrol agent Bacillus
amyloliquefaciens  1J02  induces  systemic
39



KHOA HOC CONG NGHE

resistance against cucurbits powdery
mildew. Frontiers in Microbiology, 6, 883. doi:
10.3389/fmich.2015.00883

12. Paul, B., Charles, R, & Bhatnagar, T.
(1995). Biological control of Pythium mamillatum
causing damping-off of cucumber seedlings by a
soil bacterium, Bacillus mycoides. Microbiological
Research, 150(1), 71-75. https://doi.org/10.1016/
S0944-5013(11)80036-4

13. de Boer Sietske, A., & Diderichsen, B.
(1991). On the safety of Bacillus subtilisand B.
amyloliquefaciens: a review. Applied Microbiology
and Biotechnology 36, 1-4. https://doi.org/10. 1007/
BF00164689

14. Dimopoulou, A., Theologidis, 1., Benaki,
D., Koukounia, M., Zervakou, A., Tzima, A,
Diallinas, G., Hatzinikolaou, D. G., & Skandalis, N.
(2021). Direct antibiotic activity of bacillibactin
broadens the Dbiocontrol range of Bacillus
amyloliquefaciens MBI600. mSphere, 64), e0037621.
https://doi.org/10.1128/mSphere.00376-21

15. Eggins, H. O. W, & Pugh, G. J. F. (1962).
Isolation of cellulose decomposing fungi from the
soil. Nature, 193, 94-95.

16. Geok, L. P., Razak, C. N. A., Rahman, R. N.
Z. A., Basri, M., Salleh, A. B. (2003). Isolation and
screening of an extracellular organic solvent-
tolerant  protease  producer.  Biochemical
Engineering Journal, 13Q1), 73-77.
https://doi.org/10.1016/S1369-703X (02) 00137-7

17. Schwyn, B., & Neilands, J. B. (1987).
Universal chemical assay for the detection and
determination  of  siderophores.  Analytical
biochemistry, 160(1), 47-56. https://doi.org/10.
1016/0003-2697 (87)90612-9

18. Miller, J. H. (1972). Experiments in
molecular genetics. New York: Cold Spring
Harbor Laboratory, Cold Spring Harbor.

19. Descalzo, R. C., Rahe, J. E., & Mauza, B.
(1990) Comparative efficacy of induced resistance
for selected diseases of greenhouse cucumber.
Canadian Journal of Plant Pathology, 12(1), 16-24.
DOI: 10.1080/07060669009501037

20. Hu, J., Zheng, M., Dang, S., Shi, M., Zhang,
J., & Li, Y. (2021). Biocontrol potential of Bacillus
amyloliquefaciens.YZ69 against anthracnose of
alfalfa (Medicago sativa). Phytopathology, 111(8),
1338-1348. https://doi.org/ 10.1094/PHYTO-09-20-
0385-R

21. Wang, X,, Yuan, Z., Shi, Y., Cai, F., Zhao, J.,
Wang, J, & Wang, Y. (2020). Bacillus
amyloliquefaciens HGO1 induces resistance in
loquats against anthracnose rot caused
by Colletotrichum acutatum. Postharvest Biology
and Technology, 160, 111034. https://doi.org/
10.1016/j.postharvhio.2019.111034

22. Kim, P. I, & Chung, K. C. (2004).
Production of an antifungal protein for control of
Colletotrichum lagenarium by Bacillus
amyloliquefaciens MET0908. FEMS microbiology
letters, 234(1), 177-183. https://doi.org/10.1016/j.
femsle.2004.03.032

23. Yamamoto, S., Shiraishi, S., & Suzuki, S.
(2015). Are cyclic lipopeptides produced by
Bacillus amyloliquefaciens S13-3 responsible for
the plant defence response in strawberry against
Colletotrichum gloeosporioides?. Letters in applied
microbiology, 60(4), 379-386. https://doi.org/10.
1111/1am.12382

24. Latgé, J. P. (2007). The cell wall: a
carbohydrate armour for the fungal cell. Molecular
microbiology, 66(2), 279-290. https://doi.org/10.
1111/j.1365-2958.2007.05872.x

25. Yamagishi, D., Otani, H., & Kodama, M.
(20006). G  protein  signaling  mediates
developmental processes and pathogenesis of
Alternaria  alternata. Molecular  plant-microbe
Interactions: MPMI, 19(11), 1280-1288.
https://doi.org/10.1094/MPMI-19-1280

26. Hammers, D., Carothers, K. & Lee, S.
(2022). The role of bacterial proteases in microbe
and host-microbe interactions. Current drug
targets, 23(3), 222-239. https://doi.org/10.2174/
1389450122666210809094100

27. Scavino, A. F., & Pedraza, R. O. (2013).
The role of siderophores in plant growth-
promoting bacteria. In: Maheshwari, D., Saraf, M.,

40 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 5/2023



KHOA HOC CONG NGHE

Aeron, A. (eds) Bacteria in Agrobiology: Crop
Productivity. ~ Springer, Berlin, Heidelberg.
https://doi.org/10.1007/978-3-642-37241-4_11

28. Yuan, J., Raza, W., Shen, Q., & Huang, Q.

(2012).  Antifungal activity of  Bacillus
amyloliquefaciens NJN-6 volatile compounds
against Fusarium oxysporum f. sp.
cubense. Applied and environmental

microbiology, 78(16), 5942-5944. https://doi.org/
10.1128/AEM.01357-12

29. Wang, J., Xu, S, Yang, R., Zhao, W., Zhu,
D., Zhang, X., & Huang, Z. (2021). Bacillus
amyloliquefaciens FH-1 significantly affects
cucumber seedlings and the rhizosphere bacterial
community but not soil. Scientific reports, 11(1),
12055. https://doi.org/10.1038/s41598-021-91399-6

30. Lee, G. H., & Ryu, C. M. (2016). Spraying
of leaf-colonizing Bacillus amyloliquefaciens
protects pepper from cucumber mosaic virus.
Plant  Disease,  100(10),  2099-2105. doi:10.
1094/pdis-03-16-0314-re

STUDY ON CHARACTERIZATION OF Bacillus amyloliquefaciens V14.6 AS ABIOCONTROL AGENT
AGAINST Colletotrichum lagenarium CAUSING ANTHRANOSE ON CUCUMBER

Nguyen Thi Lien, Nguyen Thi Phi Oanh, Nguyen Dac Khoa

! Institute of Food and Biotechnology, Can Tho University
? College of Natural Sciences, Can Tho University
? ODA Project Management Unit, Can Tho University

Summary

Bacillus amyloliquefaciens has been identified as an effective and environmentally friendly
biocontrol agent (BCA) in the cultivation of a wide variety of crop. This study aims to determine
the properties of Bacillus amyloquefaciens V14.6 under in vitro condition, and to evaluate the
effectiveness in reducing anthracnose disease on cucumber caused by Colletotrichum
lagenarium of B. amyloliquefaciens strain VIA4.6 (VIA4.6) isolated from the soil of cucumber root
zone. Bacterial strain VIA.6 exhibited the ability to produce many extracellular enzymes (B-1,3-
glucanase, cellulase, chitinase, and protease), siderophore, antifungal nonvolatile and volatile
organic compounds. The results indicated that the treatment of strain VIL4.6 showed effective
control of anthracnose on cucumber under greenhouse condition. Soil treatments (seed soaking,
soil drenching) and foliar spray both reduce diseased leaf areas. Bacterial density of 10° cells/ml
gave the highest disease efficiency. Overall, B. amyloliquefaciens V14.6 can be used as a BCA in
cucumber cultivation, especially in the control of anthracnose caused by C. lagenarium.

Keywords: Anthranose, Bacillus amyloliquefaciens, biocontrol, Colletotrichum lagenarium,

cucumber.
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