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TOM TAT

Bacillus amyloliquefaciens dugc xac dinh 1a tac nhan kiém soat sinh hoc (BCA) hiéu qué va than
thién voi méi truong trong canh tic nhiéu loai cay tréong khac nhau. Nghién cttu nay nhim muc
dich x4c dinh cac dac tinh ctia ching vi khudn Bacillus amyloquefaciens V1.4.6 trong diéu kién in
vitro va danh gia hiéu qua giam bénh than thu trén dua leo do Collefotrichum lagenarium gay ra
cta ching B. amyloliguefaciens V14.6 (VL4.6) duoc phan lap tir dat ving ré cay dua leo. Ching
VIL4.6 thé hién hoat tinh d6i khang véi nhiéu mam bénh gay hai trén cay dua leo. Ching VI4.6
cho théy, kha nang 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 Iy ching V14.6 cho thay, hiéu qua phong trir bénh
than thu trén dua leo & diéu kién nha leéi. Cac bién phap xit Iy huyén phu VIA.6 vao dat (ngam
hat, tréi @dt) va phun 1én 14 déu lam giam dién tich vét bénh trén 1. Mat so vi khuin 10° té
bao/mL cho hiéu qui gidm bénh cao nhat. Nhin chung, B. amyloliquefaciens VIA.6 co thé st
dung nhu BCA trong canh tac dua leo, dic biét trong phong trit bénh than thu do C. lagenarium.

Tt khoéa: Bacillus amyloliquefaciens, Colletotrichum lagenarium, dua leo, kiém sodt sinh hoc,

than thr,

1. DAT VAN BE

Dua leo (Cucumis sativus 1L.) 1a mot trong
nhimng loai cay rau duoc trong nhiéu va lau doi
nhat tai nhiéu quéc gia thuoc ving nhiét doi [1].
Ching duoc tiéu thu véi nhiéu hinh thic nhu qua
tuoi, lén men, hodc thuc phdm ché bién san. Bén
canh do, dua leo 1a ngudn 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 thuéng bi tin cong boi
Colletotrichum lagenarium gay bénh than thu,
ngay ca trong diéu kién nha kinh va dong ruéng

[3].
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Trong cong cudc phat trién nong nghiép bén
virng, viéc sit dung vi khudn ving ré kich thich
sinh trudng (plant growth-promoting rhizobacteria
- PGPR) duoc xem la mét phuong phap hiéu qua
nhim gidm st dung thuéc hoa hoc trong kiém
soat mam bénh [4]. Vi khuan 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 cé phd hoat déng rong véi nhiéu
mam bénh nam, vi khudn va virus [5]. Bacillus
spp. duoc bao cdo co thé sit dung nhur cac tac nhan
kiém soat sinh hoc kiém soat nhiéu mam bénh
trén dua leo nhu cac loai nam soi Colletotrichum
[6], [7], Fusarium |8], Alternaria cucumerina (9],
Rhizoctonia solani [10], Pseudoperonospora
cubensis [11], Pythium mamillatum [12] va vi
khuin Pseudomonas syringae pv. lachrymans [7].
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Bén canh Bacillus subtilis, vi khuan Bacillus
amyloliquefaciens duge cong nhan la an toan va
duoc tng dung nhiéu trong céng nghiép va nong
nghiép [13]. B. amyioliquefaciens duogc bao cao cod
kha nang lién két manh véi hé ré ctia cay trong, tir
dé phat trién cac kiéu tuong tac canh tranh va tc
ché chéng lai cac mam bénh gay hai cay trong.
Cac san phiam chuyén hoa tha ciap tr B
amyloliquefaciens c6 phé hoat dong rong, muc
tiéu cht yéu 1a mam bénh nam [14].

Nghién ctru nay duoc thuc hién nham danh
gia tiém nang ung dung cia ching PGPR B.
amyloliquefaciens VIA.6 trong phong trir bénh
than thu trén dua leo. Nham danh gia sau hon vé
hiéu qua phong trir bénh ctia chiing VLA4.6, nghién
ctru thue hién véi hai muc tiéu chinh: (@) khao sat
duoc mot so dac tinh ciia ching VIA4.6, (i) danh
gia duoc hiéu qua giam bénh than thu trén dua leo
ctia chiing VI4.6 trong diéu kién nha ludi.

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

Ching VLA.6 duoc phan lap tir dat tréng dua
leo thu thép tai tinh Vinh Long. Trong nghién ctru
trude d6, phan tram tc ché su phat trién xuyén
tAm cda khuin ty Colletotrichum lagenarium boi
VIL4.6 dugc ghi nhan 1a 52,3%. Chung VL4.6 duoc
xac dinh 1a B. amyloliquefaciens dua trén trinh tur
gen vung 16S rRNA va moét so6 thir nghiém sinh
hoa.

Mam bénh Celletotrichum lagenarium duoc
cung cap boi Phong thi nghiém Vi sinh, Vién Cong
nghé Sinh hoc va Thue phdm, Truomg Pai hoc Can
Tho.

2.2, Phuong phap

221 Khdo sit kha nang sinh enzyme thiy
phan va siderophore

- p-1,3-glucanase: Huyén phu ching VIA.6
(100 puL) dugce chuyén vao 10 mL canh thang Luria
(LB), 01 & 30°C trong 48 gio trén may lac ngang voi
toc do 100 vong/phut. Dich néi vo bao (CFS) duoc
thu nhan bang cach ly tam dich nuéi vi khuin &
20.000 vong/phtt trong 10 phut ¢ 4°C.

- CFS (100 ul) duoc thém vao 900 uL
laminarin (0,05% trong dung dich dém natri

acetate, pH 5,2) va tron déu. Sau 30 phat a ¢ 37°C,
nong do duong khir trong hén hop duoc uéc luong
bang phuong phap 3,5-dinitrosalicylic acid. Hoat
tinh ctia enzyme duoc biéu thi bang pmol glucose
min® mLL

Kha nang san sinh cellulase, chitinase,
protease va siderophore duoc thuc hién bing
phuong phap cidy nhé giot. Huyén phu VI4.6 (3
pL) duoc cdy vao cac dia chita méi truong thir
nghiém. Cac dia duoc 0 & 30°C. Thi nghiém duoc
lap lai 3 1an, dong nghia voi 3 diém ciy huyén phu
vi khuén.

- Hoat tinh cellulase: Moéi truong
carboxymethyl cellulose (CMC) [15] duoc st
dung cho hoat dong cua cellulase. Sau 72 gio 1,
cac dia duge ngam voi dung dich Congo Red 0,1%
trong 15 phtt rdi rira bang NaCl 1 M. Viing khong
mau xung quanh cac khuén lac cho thiy, ching vi
khuén duong tinh véi viéc san sinh cellulase.

- Hoat tinh chitinase: Yeast extract glucose
agar bo sung 1% chitin duoc st dung cho tha
nghiém. Sau 72 gio 1, cac dia duge ngam voi dung
dich Lugol trong 5 phut. M6t viing mau vang xung
quanh cac khuén lac cho thiy ching vi khudn co
kha nang san xuat chitinase.

- Hoat tinh protease: Skim milk agar [16] da
duoce st dung trong thi nghiém nay. Sau 48 gio 1,
viing xung quanh khuén lac trong suét ching to
hoat tinh clia enzyme protease.

- Siderophore: Thi nghiém da duoc thuc hién
voi phuong phap dia thach hai 1op. Pia thach CAS
[17] duoc pht mot 1op mong yeast extract glucose
agar. Sau 72 gio ¢, viing mau vang xung quanh cac
khuén lac cho thay sur san xuat siderophore.

222 Khdo sdt dnh huong cia cdc hop chat
hitu co dé bay hoi va cdc hop chat hiu co khéng
bay hoi tir ching VI4.6 dén sy phdt trién cda
Colletotrichum lagenarium

Cac hop chat hiu co dé bay hoi (volatile
organic compounds): Huyén phu B.
amylofiquefaciens (100 pl) duoc trai lén cic dia
thach LB bing tam bong vo trung. Cac dia PDA
duoc cay voi mot khoi thach C. lagenarium (duomg
kinh 6 mm) & trung tam. Déi véi thir nghiém e
ché sy nay mam cia bao t, 100 nL huyén phu bao
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te C. lagenarium (10° bao tix/mL) duoc trai déu
trén cac dia PDA. Céc dia petri phia trén dugc cay
nam bénh dugc dat ap 1én trén cac dia petri da
duoc chung véi B, amyloliquefaciens V1A4.6. Cac
dia petri trén va dudi dugc quan kin bang parafilm
va u & 28°C trong 5 ngay. Cac dia thach LB khong
chang voi B. amyloliguefaciens VIA.6 duoc st
dung lam déi chitng. Toc do e ché su phat trién
clia soi ndm va su ndy mam ctia bao tr duge tinh
theo cong thiec sau:

Ty 1é tic ché su phat trién cta khuin ty (%) =
[(duong kinh khuin lac & nghiém thic déi chiing -
duong kinh cfia khudn lac & nhém 4 voi chiing
V1L4.6) /duong kinh khuan lac & nghiém thac doi
chumg] x 100%.

Ty lé tic ché sy phat trién cia bao tir (%) = [(sO
don vi khudn lac & nghiém thirc d6i chimng - s6 don
vi khuin lac & nghiém thic @ véi chiing VLA4.6) /s6
don vi khudn lac & nghiém thirc déi chitng] x 100%.

Cac hop chat hitu co khong bay hoi: Huyén
phtt VIA.6 (100 uL) duoc chuyén vao 10 mL canh
truong LB [18] va u & 30°C trong 48 gio trén may
lac ngang & toc do 100 vong/phut. Dich nuéi cdy vi
khuin duoc ly tam & 20.000 vong/phut, 10 phit,
4°C. Dich néi phia trén duoc thu thap va loc qua
mang loc vd trung (kich thudc 16 loc 0,22 pm).
Dich néi vo6 bao (CFS) duogc tron voi PDA nong
chay (50°C) dé dat nong do 20% (vol/vol) va dé
vao dia petri. PDA duoc bé sung voi LB duoc st
dung lam déi ching. Cac khéi thach nim C
lagenarium (dudng kinh 6 mm) duoc ciy vao giira
cac dia da chuin bi. Sau 5 ngay 1 ¢ 28°C, do duong
kinh cta sy phat trién clia ndm trén méi truong
thit nghiém. Huyén phu bao ttt C. Jagenarium (100
pL) dugc trai 1én cac dia da chudn bi. Sau 5 ngay ,
ghi nhan sy ndy mam cta cac bao ti & cac nghiém
thirc. Su tc ché tang truéng xuyén tim cla soi
nam va su e ché ndy mam ctia bao tir duoc tinh
bang cong thirc nhu mé ta & trén.

2.2.3. Khdo sat hiéu qud giam bénh than thir
trén cdy dua leo trong diéu kién nha hroi

- Chuin bi cay dua leo: Chau nhua c6 duong
kinh 30 cm duoc lam day véi 5 kg dat vo triing moi
chau. Hat dua leo dugc ngam trong nuoc am (45-
50°C) khoang 6 tiéng. Sau d6, i hat qua dém bang

khin bong 4m dé hat ndy mam. Hat ndy mam duoc
xtt ly vi khudn hoac dem tréng trong chau theo cac
nghiém thic da bé tri. Cay duoc tudi nuoc moi
ngay mot 1an. Moi cay duoce bon 1 g phan bén tan
cham hoan chinh (16: 16: 8) [19].

Xt Iy huyén phu vi khudn va héa chat: Huyén
phtt VL4.6 duoc chudn bi nhu mé ta & trén. Mat s6
vi khuan tuong duong 10° té bao/ml, sau d6 duoc
pha loang dén mat d¢ 10*va 10°té bao/mL.

Bién phap ngam hat voi huyén phu vi khuan:
Hat ndy mam duoc chuyén vao binh nén chtta dich
huyén phu vi khudn véi mat do 104, 10° va 10° té
bao/mL. Cac binh dugc dat trén may lac véi toc do
120 vong/phtit trong 6 gi¢. Sau khi 1, hat dugc dé
rao nuoc va dem gieo vao cac chau dat da chudn bi
san. Dung dich NaCl 0,85% vo trung duoc sit dung
lam déi ching am.

Tudi huyén phu vi khudn: Méi cay duoc tuéi 5
mL huyén phu vi khuin & 3 mat do 10, 105 10° té
bao/mlL vao 1 ngay sau khi gieo. Dung dich NaCl
0,85% vo trung dugc st dung lam déi chimg am.

Phun huyén phu vi khuin lén 1a: Méi 14 that
phat trién hoan chinh duoc phun véi huyén phu
VL4.6 dén khi chay thanh giot khéi 14 tai thoi diém
1 ngay trudc khi chiung bénh. Dung dich NaCl
0,85% vo triing duogc sir dung lam doi ching am.

béi chimg dwong: Phun héa chat (Antracol
WP70) lén 1a 1 ngay sau khi chang bénh (DAI).

- Chiing bénh: Bao tir ctia ndm bénh than thu 7
ngay tudi dugc thu bing cach huyén phu khuin
lac nidm voi nudc cat vo trung. Hon hop duoc loc
qua hai 16p vai thua. Mat do bao tir dugc xac dinh
bang cach dém trén budng Neubauer cai tién va
diéu chinh vé néng do 10° bao tit/mL bang nudc
cat vo trung. Cac la phat trién hoan chinh dugc
phun véi huyén phu bao tr & ca mat trén va mat
dudi ciia moi 14 vao thoi diém cay vita ra hoa. Sau
khi ching bénh, cay dugc bao bang tii nylon dé
gilt 4m trong 24 gi¢. Sau do, tdi nylon duoc mé ra
mot phan dé cay thich nghi dan véi diéu kién do
4m thap ctia méi truong bén ngoai.

- Panh gia mirc d6 nang cta bénh: Vao cac
ngay thi 4, 5 va 6 sau khi chiing bénh, ghi nhan
cac 1a bénh. Mdi 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 ctia 1 nghiém thirc. M6i nghiém thic lap lai 3
lan. Ty 1é % tong dién tich vét bénh than thu duoc
xac dinh bang phan mém Image].

2.3. Phan tich thong keé

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

8. KET QUA NGHIEN CUU VA THAD LUAN

3.1. Cac dic tinh in vitro clia ching VLA.6

Chung VILA4.6 cho thiy kha nang san sinh cac
enzyme thuy phin B-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 tic ché nam
bénh chiu dnh hudng manh boi hai enzyme nay.
Bén canh d6, ching VL4.6 cang thé hién kha ning

san sinh siderophore, mét co ché hé tro vi khudn
canh tranh sit véi mam bénh. Kha niang san sinh
cellulase ctia ching VI4.6 1a mot co ché quan
trong gép phan ting kha ning tc ché su phat trién
ctia ndm bénh. Két qua duoc thé hién & bang 1.

Cac hop chat dé bay hoi va cac hop chat khong
bay hoi trong dich néi vo bao thu nhan tir chiing
VL4.6 cho thay hiéu qua t(rc ché doéi voi ca khuin ty
va bao tit ctia C. fagenarium. Phan tram tc ché su
phat trién khuén ty ctia VOCs va CFS tir ching
VI4.6 dugc ghi nhan lan luot 1a 46,9% va 38,5%.
Phan tram trc ché sy ndy mam cta bao tir ctia VOCs
va CFS tir chiing V14.6 duoc ghi nhan 1an luot 1a
69,2% va 64,1%. So sanh voi ddi chimg, VOCs va
CFS tir chiing V14.6 c6 tac dung tic ché su lan rong
ctia khudn lac ndm, khuin ty khi sinh kém phat
trién, kha nang san sinh sic t6 bi han ché.

Bang 1. Két qua khao sat cac diic tinh ctia ching B. amyloliquefaciens V14.6

Pric didm Phan tI'F:lITl tc Chf"é/ d}r;i?rng kinh
vong phéan giai
San sinh enzyme thuy phan B-1,3-glucanase 0,312 umol glucose phut* mL?
Kha ning phan giai cellulose 9,70 mm
Kha nang phan giai chitin 19,2 mm
Kha nang phéan giai protein 11,7 mm
San sinh siderophore Siderophore 5,70 mm
Cac hop chat dé bay hoi Uc ché su phat trién ctia khuén ty 46,9%
Uc ché sy nay mam cta bao ti 69,2%
Cac hop chit khong bay hoi | Uc ché su phat trién ctia khudn ty 30,5%
Uc ché sy nay mim caa bao ti 64,1%

3.2. Hiéu qua phong trit bénh than thu trén
dua leo cua ching B. amyloliquefaciens VI1A.6
trong diéu kién nha luoi

Nhin chung, ca 3 bién phap xit Iy huyén phu
ching VI4.6 (ngam hat, tuéi dat va phun lén 14)
déu cho thay hiéu qua kiém soat bénh than thu
trén dua leo so voi nghiém thic khong xir ly vi
khudn doi khang. Hiéu quéa kiém soat bénh kéo
dai theo cac thoi diém khao sat. Cac nghiém thic
x(t Iy vai huyén phu ching VI4.6 & mat sé cao
hon, cho hiéu qua gidm bénh tot hon.

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

hon so véi thude hoa hoc. Tuy nhién, su phat trién
ctia vét bénh khi xtt Iy voi chiing VIA.6 duioc khong
ché, c6 thé giam nhe viéc that thoat nang suat do
mat dién tich quang hop & 1a. Mat khac, bién phap
phun huyén pht vi khudn lén 14 & thoi diém mot
ngay trude khi ching bénh cho thay hiéu qua giam
bénh cao. Nghiém thiec phun 14 véi huyén phu vi
khuin & mat so6 10° va 10° té bao/mL c6 hiéu qua
kiém soat bénh tuong duong thudc hod hoc (p <
0,05). Két qua cho thdy, bién phap xtt ly, thoi diém
xtt Iy c6 thé anh huéng dén hiéu qua phong trir
bénh hai trén cay trong clia cac tac nhan kiém soat
sinh hoc. Két qua dugc thé hién ¢ hinh 1.
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Hinh 1. Két qua khao sat hiéu qué giam bénh than
thu trén dua leo cua B. amyloliquefaciens V1LA4.6
(a) Bién phap xit Iy ngim hat, (b) Bién phap xir Iy
tudi dat, (c) Bién phap phun lén 14

3.3. Thao luan

Vi khudn Bacillus amyloliquefaciens duoc bao
cdo c6 kha nang doi khang voi Colletotrichum spp.
gay bénh than thu trén nhiéu loai cay trong nhu co
linh lang [20], loquat [21], dua hau [22], dau tay
[23]. Trong nghién ciru nay, chiang B
amyloliquefaciens V1A.6 duoc phan lap tir dat ving
ré cay dua leo da co két qua khao sat truoc do la co
kha nang doi khang cao voi nam C. Jagenarium
trong diéu kién in vitro. Kha ning phong trir tac
nhan gay bénh cho thiy tiém nang tng dung cao
cua chiing VLA4.6 trong canh tac dua leo.

Nhiam xac dinh duoc cac dac tinh déi khang
cua ching VL4.6, kha niang san sinh cic enzyme
thuy phan va cic san phidm trao déi chat thi cip
ctia ching vi khudn nay da duoc danh gia. Kha
nang san sinh cac enzyme thuy phan p-1,3-
glucanase, chitinase, cellulase, protease va san
sinh cac siderophore co thé hd tro ching VI4.6
truc tiép tc ché C. Jagenarium, thong qua tac dong

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

Enzyme B-1,3-glucanse va chitinase tac dong
phan gidi p-glucan va chitin tham gia trong ciu
truc cta thanh té bao ndm. Su phan giai nay dan
dén sir long 1éo hoac pha huy toan bo cau tric soi
niam, do d6 ngan can su kéo dai ctia soi ndm [24].
Kha nang san sinh cellulase cé thé gidp vi khuin
canh tranh vé khong gian séng théng qua phan
huy xac ba thuc vat, hoac tao lien két voi thuc vat
dé ton tai va phat trién trong hé sinh thai cua
chung. Protein la mét phén t sinh hoc quan trong
tham gia trong cac hoat dong song va gay bénh
ctia cac mam bénh [25]. Khd niang sidn sinh
protease la mot co ché quan trong gidp vi khuin
canh tranh voi ndm bénh @€ chiém uwu thé trong
ton tai va canh tranh [26].

Siderophore dugc vi khuin san sinh nhiam hap
thu sat tr méi truomg, viéc can kiét sat trong moi
truong c6 thé lam giam su phat trién ctia nim
bénh. Trong méi lién hé gitra PGPR va cay trong,
siderophore gép phan cung cip dinh duong cho
cay trong thong qua dé ting cuong su phat trién va
kha ning chéng lai mam bénh cta cay trong [27].

Kha nang san sinh cac san pham trao ddi chat
thir cdp la mot co ché quan trong gitp cho cac
BCA c6 thé canh tranh véi cac mam bénh [28].
Céc san pham trao déi chat co thé truc tiép tac
dong dén mam bénh hodc gian tiép thong qua hoat
dong kich thich tinh khang hé thong & cay trong,
dién hinh 12 lipopeptide [5], [20], [23].

B. amyloliquefaciens 1a vi khuan Gram duong,
¢6 kha nidng san sinh ngi bao tir, day ciing 1a yéu to
ndi bat gitp chiing co thé ton tai trong diéu kién tu
nhién duéi ap luc ctia cac yéu to phi sinh hoc. Viec
st dung B. amyloliquefaciens nhu tac nhan kiém
soat sinh hoc dugc bao cao tic déng ting hoic
giam tinh da dang ctia hé vi sinh vat ving ré. Khac
biét trong su thay déi tinh da dang phu thudc vao
tirng ching BCA, hé vi sinh vat sin co, dic diém
dat va loai cay trong [29]. Nghién ctu ctia Wang
va cs (2021) [29] cho thay, ching B
amyloliquefaciens FH1 tic dong tang cac loai
thuoc Nannocystaceae va ttc ché sy phat trién cta
Acidobacteria, Actinobacteria, Chloroflexi,
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Plantctomycetes va Verrucomicrobia, théng qua
do kich thich sir phat trién cta cay dua leo. Trong
moi tuong tac voi cay trong, B. amyloliquefaciens
ting cuong tin hiéu cta 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 ctia cay tréng nhu superoxide
dimutase, peroxidase, polyphenol oxidase,
phenylalanine amonia lyase va cac enzyme tic ché
sir xam nhiém ctia nAm bénh nhu chitinase, p-1,3-
glucanase. Cac su thay déi trén gitp cay trong
chong lai sy xam nhiém cta nhiéu mam bénh nam
[11], [21], [23] va virus [30].
4. KET LUAN

Ching VI4.6 c6 kha ndng san sinh nhiéu loai
hop chét ¢6 vai tro quan trong trong viéc c 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
duogc thu nhan tir chiing VLA4.6 ciing cho thay hiéu
qua tc ché ddi voi cd khudn ty va bao tr cia C
Iagenarium. Phan tram tc ché su phat trién khudn
ty ctia VOCs va CFS tir chiing V1L4.6 duoc ghi nhan
lan Iuwot 1a 46,9% va 38,5%. Phan tram tc ché sy nay
mam cta bao tit cia VOCs va CFS tir chiing VL4.6
duoc ghi nhan 14n luot 1a 69,2% va 64,1%.

Ca 3 bién phap xt ly huyén phu ching VLA4.6
(ngam hat, tuoi dat va phun lén 14) déu cho thay
hiéu qua kiém soat bénh than thu so voi nghiém
thic khong xtr Iy vi khu4n do6i khang trong diéu
kién nha ludi. Qua cac thoi diém khao sat, hiéu
qua kiém soat bénh ctia cac bién phap déu duoc
duy tri. Mat s6 vi khudn 10° té bao/mL cho hiéu
qua gidm bénh cao nhat & ca ba bién phap xit ly.
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STUDY ON CHARACTERIZATION OF Bacillus amyloliquefaciens V14.6 AS A BIOCONTROL 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

2 College of Natural Sciences, Can Tho University

¥ QDA 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 VIA.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 (V14.6) isolated from the soil of cucumber root
zone. Bacterial strain VI.4.6 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 VI4.6 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 V1.4.6 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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