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Abstract

This study aimed to screen endophytic fungal isolates with inhibitory activity against Ceratocystis manginecans. The results
indicated that 2 isolates, AHL15 and AHR39, demonstrated antifungal activity against C. manginecans, with inhibitory
efficacy of 71.8% and 72.3% in dual culture antagonism experiments, respectively. The culture filtrate from these 2 isolates
exhibited an inhibitory effect on mycelial growth of 91.7% for AHL15 and 87.1% for AHR39. Additionally, the efficacy in
inhibiting sporulation was 96.0% for AHL15 and 83.6% for AHR39, while both isolates achieved 100% inhibition in spore
germination. The inhibition zone diameter of the culture extract from isolate AHL15 was 21.2 mm, compared to 5.2 mm
for isolate AHR39. Isolate AHL15 was identified as Alternaria alternata, while isolate AHR39 was identified as Chaetomium
globosum. These isolates show significant potential for developing biological control agents against C. manginecans.
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TUYEN CHON VI KHUAN Bacillus VA Pseudomonas PHAT HUYNH QUANG
TRONG KIEM SOAT SINH HOC BENH HEO RU TREN CAY DUA LEO

Doan Thi Kiéu Tién', La Thuy Dung', Neang Chanh Dy', Nguyén Thi Thu Nga"*
TOM TAT

Nghién ctiu nham sang loc cac vi khudn ving ré thudc chi Pseudomonas phat huynh quang va chi Bacillus c6 kha
nang phong bénh héo rii trén cay dua leo trong diéu kién nha ludi. Nam Fusarium oxysporum dugc xac dinh la tac nhan
gdy bénh héo rii trén ciy dua leo dua trén cic dac diém hinh thai nhu khudn lac mau trang min dan vao nhau, mat duéi
thuong cd sac t6 tim, hinh thanh tiéu bao tt va dai bao tii. Bén canh d6, mau ndm ky hiéu FocN1 dugc gidi trinh tu viing
ITS cho thdy mtic d¢ tuong dong 96,11% véi loai Fusarium oxysporum. Dong ndm Fusarium oxysporum FocN1 phan lap
tai huyén Tra On, tinh Vinh Long (nay la x4 Tra On, tinh Vinh Long) la dong nim doc gay bénh héo rii trén cay dua leo
trong diéu kién nha ludi. Két qua phéan lap dugc mot traim mudi tdm dong vi khuén viing ré cay dua leo, trong dé c6 chin
muoi dong thudc chi Bacillus, chiém 76,27%, va mudi lam dong thudc chi Pseudomonas phat huynh quang, chiém 12,71%.
Két qua sang loc vi khudn viing ré dya trén kha ning déi khang véi ndm Fusarium oxysporum da tim ra ba dong vi khuan
vung 1é Bacillus v6i ky hiéu B11, B13 va B18 ¢6 kha nang tic ndm Fusarium oxysporum véi hiéu sudt d6i khang lan lugt la
65,5%, 75,9% va 45,8%. Trong diéu kién nha ludi, ba dong vi khuan Bacillus v6i ky hiéu B11, B13 va B18 thé hién hiéu qua
kiém soat bénh & giai doan s6m, khac biét so v6i déi chiing khong xti ly. Trong d6, dong vi khuan Bacillus B13 & mét s6 10°

CFU/g dét, dat hiéu qua kiém soat bénh khoang 65%.

Tt khoa: Bacillus, bénh héo r, Fusarium oxysporum, Pseudomonas phat huynh quang

1. DAT VAN PE (Vasi¢ et al., 2025). Dic tinh ton luu lau dai cia nim
Bénh héo rit do ndm Fusarium oxysporum 1a mot ~ ONg ddt du6i dang bao tii hiu va kha ning lay lan qua
trong nhiing bénh hai nguy hiém va ph¢ bién trén dat, nlI('iF tudi va tan du thyc vat kh%én viéc quén lybénh
nhiéu loai cdy trong & cic ving san xuit néng nghiép &3P nhiéu kho khan. Trong thuc t€ san xudt, thuée bé(}
trén thé gidi, giy thiét hai dang ké vé nang suit va chat vé th‘ic vat hoa hoc van Ia bién phdp dugc sti dung phS
lugng ndng san (Agrios, 2005; Shahid et al., 2023). Trén bién,dé phong tritbénh héo ra. Tuy nhién, viéc lam dung
céy dua leo, bénh c6 thé xuét hién & tat ca cac giai doan thuéc héa hoc trong thoi gian dai khong chi lam gia ting
sinh trudng, tlf cdy con dén giai doan mang trdi, lam cay ~ 1guy €0 0 nhiém moi trudng, suy giam do phi nhiéu va
vang 14, héo i va chét, din dén t6n thét ning sust tu ~ dadang sinh hoc dit ma con thic ddy sy hinh thanh cac
40 dén 70% trong diéu kién bénh phét trién thuan lgi ~ quan thé ndm khang thudc, lam gidm hi¢u qua phong
tri va anh hudng dén tinh bén viing ctia hé thong canh
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tac (Egel & Martyn, 2007). Trudc nhiing thach thtc
do, viéc phat trién cac giai phap sinh hoc an toan, hiéu
qua va than thién v6i moi truong nham thay thé hodc
giam sy phu thudc vao thudc hoa hoc dang trd thanh xu
huéng tat yéu trong quan ly bénh cay hién dai. Trong s6
cac tac nhan kiém soat sinh hoc, vi khuén vung ré kich
thich sinh trudng thuc vét (Plant Growth-Promoting
Rhizobacteria - PGPR) dugc xem la nhom vi sinh vét c6
tiém nang 16n nho kha nang viia tic ché mam bénh viia
thic déy sinh trudng ciy trong (Bardin and Pugliese,
2020; Dimkic et al., 2022). Cac nghién ctiu gan day cho
thay nhiéu chiing vi khudn viing ré c6 kha nang kiém
soat hiéu qua cac bénh do ném ton tai trong déat thong
qua nhiéu co ché nhu canh tranh dinh dudng va vi tri cu
tra, tiét khang sinh, enzyme phan giai vach t€ bao nam,
siderophore va kich thich tinh khang bénh luu dan &
cay trong (Dobrzynski & Jakubowska, 2025). Trong do,
hai nhém vi khuén dugc quan tim nhiéu nhat hién nay
la Bacillus va Pseudomonas phat huynh quang. Nhiéu
nghién ctiu tli nam 2020 dén nay da chiing minh hiéu
qua ctia cac chung Bacillus va Pseudomonas trong kiém
soat cac bénh do Fusarium oxysporum, Phytophthora
infestans va Colletotrichum siamense, d6ng thoi cai thién
kha ning sinh trudng va nang sudt ciy trong (Wang &
Long, 2023; Solérzano et al., 2025; Niu et al., 2026).

Mic du tiém ndng tng dung cua Bacillus va
Pseudomonas phat huynh quang da dugc ghi nhan trén
nhiéu d6i tugng ciy trong, viéc tuyén chon cic chung
vi khuén ban dia c¢6 hiéu qué cao déi véi bénh héo ra
dua leo do Fusarium oxysporum van con han ché. Do
d6, nghién ctiu phan 13p va tuyén chon cic chiing vi
khuén thudc chi Bacillus va Pseudomonas phat huynh
quang cé kha nang phong tri bénh héo ri trén dua leo
do Fusarium oxysporum trong diéu kién nha ludi dugc
thuc hién, nham x4c dinh tic nhan gy bénh va tuyén
chon cac chiing vi khuén d6i khang c6 hiéu qua cao
trong kiém soat bénh. Két qua nghién ctiu sé la co s
khoa hoc cho viéc phat trién ché phidm sinh hoc va xay
dung cac bién phap quan ly bénh héo ri theo hudng an
toan, bén viing va than thién v6i moi trudng.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ctu

Cac mau dua leo héo rii dugc thu thap tai huyén Tra
On va huyén Binh Tan, tinh Vinh Long (nay la xa Tra
On vaxa My Thuan, tinh Vinh Long). C4c mau d4t phan
13p vi khudn viing ré dugc thu & cac tinh Vinh Long, Cén
Tho, Dong Thap va An Giang.

Giong dua leo diing trong thi nghiém: dua leo Pattaya.

Vi khuén ving ré c6 kha nang tic ché Fusarium
oxysporum va kiém soat bénh héo ri trén dua leo.

2.2. Phuong phap nghién ciu
2.2.1. Phdn ldp va xdc dinh tdc nhan gay bénh héo rii
trén dua leo

Cay dua leo ¢ triéu chiing nhu 14 héo vao trua ning,
héo mét phén ciy hay toan cay, la vang. Mau dugc phan 1ap
theo phuong phap ctia Burgess va cong su (2008): Chon
phén mach g6 héa néu, cit thanh nhiéu doan nho, chuyén
Va0 gac y té va ngam con 70° trong 10 gidy, lam kho bang
gidly thim. Chuyén mau bénh vao dia méi trudng thach
agar va U trong diéu kién phong thi nghiém trong 48 gid,
néu c6 su xuat hién ctia sgi nam, tach rong dén thuan, tri
ngudn ndm va bao quan 6 4°C (ky hiéu mau ndm: FocN1
(phan 13p tai xa Tra On, tinh Vinh Long), FocN2 (phan
1ap tai xa My Thuan, tinh Vinh Long).

Quy tic Koch theo m6 ta ctia Agrios (2005): Hat dua
leo dugc ngdm trong nudc dm (nhiét do khoang 54°C
- 2 501, 3 lanh) trong 3 gio. Gieo 5 hat dua leo vao moi
chiu chua 2,5 kg dét (véi ty 1é phoi tron 1 dét thit : 1 xo
dtra, tat ca dugc khti trung nhiét uét ¢ 121°C trong 30
phut). Nguon ndm dugc nudi ciy trén moi trudng PDA
(dich trich 200 g khoai tay, 20 g D-glucose, 20 g Agar, pH
6,8) trong 10 ngay. Phun 10 mL huyén phu bao tt ndm
(tuong duong mat s6 4 x 10° bao tli/g) vao mdi chdu &
giai doan 10 ngay sau khi gieo (5 cay/ch4u). Sau do, tat
ca cac chau dugc dat trong diéu kién nha luéi va dugc
chim soc. Quan sat cay dua leo c6 biéu hién triéu chiing
héo tuong tu ngoai dong va tai phan lap cac mau bénh.

Danh gid kha nang gay hai ctia hai ching ndm phan
1ap gy héo rii trén dua leo: Thi nghiém dugc b6 tri hoan
toan ngau nhién, mot nhan t6 va 3 lan 1ap lai (mot lan lap
lai 1a mot chau trong 5 cay). Phun 10 mL huyén phu bao
ttt ndm (tuong duong mat s6 4 x 10° bao tli/g) vao moi
chau 6 giai doan 10 ngay sau khi gieo (5 cay/chau). Tat ca
cac chau dugc dit trong diéu kién nha luéi va cham sdc,
quan sat, ghi nhan chi tiéu vé trung binh cip bénh theo
thang danh gid ctia Tziros va cong su (2007).

binh danh ndm gy bénh héo ri trén cay dua leo
dua trén ky thudt sinh hoc phan ti: Nam dugc nudi
ciy trong moi truong PDA long trong 3 ngay, thu
sinh khéi ndm va lam kho bang gidy thim vo triing.
Phuong phap ly trich DNA theo Doyle va Doyle (1987),
sau d6, mau dugc trit & -20°C d€ thuc hién cac phan
ting tiép theo. San phadm DNA dugc khuéch dai bang
cdp moi ITS1 (5-TCCGTAGGTGAACCTGCGG-3’)/
ITS4 (5-TCCTCCGCTTATTGATATGC-3)) véi chu
trinh nhiét 95°C trong 5 phut, 95°C trong 30 giay; 58°C
trong 30 gidy; 72°C trong 30 gidy (35 chu ky), 10°C trong
20 phat. San phdm PCR dugc gidi trinh ty tai cong ty
TNHH DNA Sequencing. Trinh tu mau sau d6 dugc so
sanh véi trinh tu trong co 6 dit liéu da dugc cong bo nho
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cong cu tim kiém BLAST trén NCBI (https://blast.ncbi.
nlm.nih.gov/Blast.cgi). Cay phét sinh loai dugc vé trén
phan mém MEGA version 12 véi bootstrap 1.000 lan.
2.2.2. Phan ldp va tuyén chon vi khudn viing ré phong
trit bénh héo rii trén dua leo

Mau dét xung quanh ciy dua leo & do sau tui 0 dén
20 cm dugc thu thap tai cac tinh Dong Thép, An Giang,
Vinh Long, Can Tho. Cac mau dugc ghi dia diém cu thé
trong tui nilon.

Phan 1ap vi khudn vung ré theo phuong phap cta
Shreshtha va cong su (2025) c6 hiéu chinh. Can 2 g dat,
cho vao 20 mL nudc cat vo trung va tron déu dén khi
dét tan hoan toan, thu dugc dung dich dat. Pha loang
moi mau ra bon hé s6 pha loang 1a 10, 102, 103, 10,
rat 20 uL huyén phu vi khuén tuong ting ctia ba hé s6
pha loang 1072, 10> 10 sang cac dia khac nhau c6 chtia
moi truong Kings B va trai déu trén moi truong bang
phuong phap cdy gac, quan sat sy hinh thanh khuén lac
trén mai truong dinh dudng trong 24 - 48 gio. Tach don
ting khuén lac, trit ngudn trong glycerol 40% & -80°C.

Xac dinh chi Pseudomonas phat huynh quang theo
phuong phap cta Vlassak va cong su (1992). Vi khuédn
dugc trai trén moi truong King's B trong 48 gio, cac
dia phan lap dugc dat dudi dén UV (365 nm) xac dinh
khuén lac phat huynh quang dugc danh diu va tién
hanh téch rong. Vi khudn da thuan dugc trit trong moi
truong glycerol 40% bao quan & -80°C.

Xac dinh chi Bacillus theo phuong phép ctia Schaad
va cong su (2001). Khudn lac vi khuén tting dong riéng 1é
dugc hoa déu trén Lame cd chiia mét giot KOH 3%. Néu
vi khudn Gram am sau khi hoa vao dung dich KOH 3%,
sé thdy hién tugng tao keo nhéy va kéo sgi. Ngugc lai, vi
khuidn Gram duong sé khong thdy hién tugng vi khudn
keo nhdy. Tt cac chuing vi khuén khong tao keo nhay trong
dung dich KOH 3%, ti€p tuc, nhuém véi malachite green
trong 15 phut, riia nhe va nhanh duéi voi nuéc khoang 10
gidy, d€ kho tu nhién. Sau d6, nho 1 giot safranin trong 15
gidy, riia nudc, d€ kho va quan sat mau & vét kinh x100.
Noi bao tii s& cd mau xanh, t€ bao dinh dudng cé mau do,
it d6 xac dinh dugc vi khuin thudc chi Bacillus.

Tuyén chon vi khuén viing ré d6i khang v6i ndm
Fusarium oxysporum gay bénh héo rii trén dua leo:
Cac chung vi khuén vung ré dugc xac dinh thudc chi
Pseudomonas va chi Bacillus. Thi nghiém dugc bo tri
theo thé thiic hoan toan ngau nhién mot nhén t6 véi
ba lan ldp lai, theo phuong phap dong nuoi ctia Vincent
(1947) c6 cai tién. Nam dugc ciy vao trung tm ctia moi
truong thach PDA, nho 10 pL tting dong vi khuén viing
ré riéng 1é d6i xting qua tim khoanh ném. Chi tiéu ghi
nhan ban kinh vong v6 khuén (dugc do tii ria ctia ndm
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bi tGic ché dén ria vi khuén tic ché ndm) va hiéu suit doi
khang (%) = (Ban kinh ndm déi chiing - Ban kinh ndm
bi tic ché/Ban kinh ndm d6i chiing) x 100.

2.2.3. Ddnh gid hiéu quad phong trii bénh héo rii trén
cdy dua leo do ndm Fusarium oxysporum FocN1 bing
cdc dong vi khudn viing ré trong diéu kién nha luGi

Thi nghiém dugc b tri theo hinh thiic khoi hoan
toan ngau nhién gom sau nghiém thiic (dong vi khuan:
Bacillus B11, Bacillus B13, Bacillus B18, hon hgp 3 dong
vi khuén, thuéc héa hoc Prochloraz va d6i chiing khong
xt ly) v6i 4 lan Idp lai (mdi 1an 1ap lai la 1 chau chita 10
cay dua leo, cay dua leo dugc st dung d€ chiing bénh &
giai doan cé mot 14 that, tuong ung khodng 7 ngay sau
gieo). Viéc chung bénh nhén tao dugc thuc hién bang
cach b6 sung huyén phu bao ti Fusarium oxysporum
vao dat trong & mat s6 10* bao tui/g dat. Vi khudn viing
ré dugc tudi 1 ngay trudc va 7 ngay sau lay bénh (mét s6
vi khudn xti ly la 2 x 10°té bao/g dat).

Chi tiéu ghi nhan: Theo déi va ghi nhén chi tiéu ty1é bénh
qua cac thoi diém 14, 18, 22 ngay sau khi lay bénh (NSKLB).
2.2.4. Pdnh gid mdt s0 t6i vu cia vi khudn Bacillus B13
trong kiém sodt bénh héo ri trén cdy dua leo do ndm
Fusarium oxysporum FocN1 trong diéu kién nha lhii

Thi nghiém dugc b tri theo hinh thiic khéi hoan
toan ngiu nhién mot nhén t6 gom 5 nghiém thic
(Bacillus B13 & mat s6 1 x 10° CFU/g, vi khuén Bacillus
B13 6 mat s6 2 x 10° CFU/g, Bacillus B13 6 mat s6 5 x 10°
CFU/g, Bacillus B13  mat s6 1 x 10°CFU/g) vé6ibon lan
lap (moi lan ldp lai 1a mot chau chda 10 cly). Cach lay
bénh (mat s6 ndm Fusarium oxysporum & 10* bao tu/g
dat) va xti ly vi khudn viing ré tuong tu phan thi nghiém
G muc 2.2.3.

S6 liéu dugc xu ly bang phan mém Microsoft Excel
va chay thong ké bang phan mém MSTATC qua phép
tht Duncan.

2.3. Thoi gian va dia diém nghién clu

Nghién ctiu dugc thuc hién tit thang 02 dén thang
10 nam 2023 tai Phong thi nghiém Bénh céy va nha luéi
Khoa Bao v¢ Thuc vat, Truong Nong Nghiép, Dai hoc
Can Tho.

II. KET QUA VA THAO LUAN
3.1. Phan lap va xéc dinh tac nhan giy bénh héo rit
trén dualeo

Triéu chiing dau tién thudng xudt hién & cac la gan
gdc bi héo, dan dén ngon déu co hién tugng héo rii vao
budi trua va tuoi trd lai budi chiéu hay t6i. Triéu chiing
héo & 14 va héo tiing phan ctia cay sé xdy ra trong vai
ngay, sau do triéu chiing héo sé lan ra ca cay; lam cho cay
chét. Bic diém d€ nhan dién bénh 1a cit phan md bénh,
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quan sat thdy mo c6 mau vang nau hién dién tai mach
0, chay tui ré [én phén than (Hinh 1A). K& qua phén lap
da ghi nhéan dac diém khuén lac ndm phan lap trén moi
truong PDA (Hinh 1B) dang tron, sgi ndm mau trang
min dan vao nhau, mét duéi thudng co sic to tim, tap
trung ddm & tim va nhat d4n ra xung quanh. Tiéu bao ti
c6 kich thudec nhé, thuong khong cd vach ngan (Hinh 1D).

Dai bao tti ¢6 dang hinh thoi hodc hinh liém cé tii 3 - 5
vach ngin (Hinh 1D). Két qua nay phtt hgp véi miéu ta
ctia Leslie va Bullock (2006) vé dic diém hinh thai nAm
Fusarium oxysporum. Nhu vy, dya vao triéu chiing va
dic diém ndm budc dau nhan thiy tac nhan gay bénh
lién quan t6i ndm Fusarium oxysporum.

Hinh 1. Triéu chiing va ddc diém ndm gy bénh héo ri trén ciy dualeo

Ghi chii: (A) Triéu chiing héo rii tai viion; (B) Héa ndu mach dan dudi kinh lip; (C) khudn lac ndm FocN1 dvige nudi trén
mdi trudng PDA; (D) Bao tii ndm FocN1 dudi kinh hién vi 6 vat kinh 40x.

Két qua lay bénh nhén tao theo quy tic Koch cho
théy cay dua leo c6 xuét hién triéu chiing véi 14 bat dau
héo rii sau 14 ngay lay bénh, tuong dong véi thi nghiém
ctia Cao Thi Thuy Trang va cong su (2021): cac ching
ndm Fusarium spp. phan lap trén cay me cting bat dau
c6 triéu chiing héo ri vao giai doan 14 ngay sau khi lay
bénh. Tai phan 13p va tach rong dé kiém tra va so sanh
hinh dang, mau sac, hinh thai ctia bao ttt ndm xudt hién
v6i mau sac va hinh dang ctia khuan lac ndm tuong
dong véi ndm da chiing bénh ban dau (Hinh 2B). Ngoai
ra, so sanh canh bao dai ctia ndm FocN1 (Hinh 2C) ngén

hon va khac biét so v6i canh bao dai ctia nAm Fusarium
solani da dugc Burgess va cong su (2008) ghi nhan duéi
kinh hién vi (Hinh 2D). T két qua 14y bénh, biéu hién
triéu chiing bénh va tai phan 1ap ndm tii cay bi bénh
héo rii trén cy dua leo, mét phin khéng dinh do nim
Fusarium oxysporum. Tuy nhién, dé dinh danh dung tén
loai gay bénh, viéc xac dinh bang ky thuat sinh hoc phan
tt can thuc hién. Bén canh do, kha nang gay hai cta
hai dong ndm gy bénh can dugc danh gid nham lam
nguon vat liéu cho nghién ctiu phong trii ctia cac chling
vi khuén viing ré trong diéu kién nha luéi.

"‘I T (|

Hinh 2. Triéu chiing héo ri va ddc diém khudn lac ndm sau khi téi phén lap

Ghi chii: (A) Triéu chiing mach dan héa ndu cdy dua leo mau FocN1; (B) Khudn lac ndm duige nudi cdy trén moi truiong PDA;
(C) canh bao dai ndm dvidi kinh hién vi 6 vét kinh 40x; (D) Canh bao dai ndm Fusarium solani dui kinh hién vi (Burgess et al., 2008).

Két qua danh gia kha nang gy hai ctia 2 dong ndm
dugc phan 13p tai huyén Tra On va huyén Binh Tén, tinh
Vinh Long (nay 12 x4 Tra On va xa My Thuan, tinh Vinh
Long) qua bdn thoi diém cho thdy rang triéu ching ban
d4u cac la gan goc bi héo rit vao budi trua va tuoi trd lai
budi chiéu, bénh phat trién tuong déi cham va gay thiét
hai cao & hai nghiém thtic FocN1 va FocN2 614 ngay sau
khi lay bénh (Bang 1).

Bang 1. Trung binh cép d6 bénh ctia hai dong ndm
Fusarium oxysporum

Déne nim Trung binh cip d) bénh
g 14 NSLB | 18 NSLB | 22 NSLB | 26 NSLB
FocN1 0,4 1,6 3,2 3,74
FocN2 1,1 1,6 2,0 2,5
Miic y nghia ns ns ns >
CV (%) 21,8 27,8 10,6 39

Ghi ch: Cdc s trong ciing mot c6t theo sau bing mot hodic nhiéu ki tu
gibng nhau thi khong khdc bigt & miic y nghia 1%, theo phép thit Duncan
(**), ns: khong o khdc biét gitia cic nghiém thiic. NSLB: ngay sau ldy bénh.
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Nhin chung, hai dong nim gy bénh héo rii trén cay
dua leo thé hién sy khac biét c6 y nghia thong ké vé cap
do bénh & muic 1%. Tai thoi diém 26 ngay sau lay bénh
(NSLB), dong FocN1 géy cap do bénh trung binh cao
hon 1,5 1an so véi dong FocN2. Dua trén mtic do gay

aff

bénh cao va su khac biét ¢6 y nghia thong ké & muic 1%,
dong FocN1 dugc lya chon lam nguon vat liéu cho cac
thi nghiém tiép theo nham nghién ctiu cic bién phap
phong trti bénh héo ri trén cay dua leo (Hinh 3).

Hinh 3. Triéu chting héo rii trén dua leo dugc 26 NSLB
Ghi chil: (FocN1 phan lgp tai xa Tra On, tinh Vinh Long; FocN2 phan lap tai xa My Thugn, tinh Vinh Long; DC: doi chiing).

Két qua dién di cia dong ndm ky hiéu FocN1 gay
bénh héo ra trén dua leo dya vao san phdm PCR cho
théy trong lugng phan tti khoang 540 bp (Hinh 4A) dugc
khuéch dai vé6i cdp moi ITS1 va ITS4. Trinh ty viing gen
ITS ctia ching ndm ky hiéu FocN1 ciing dugic so sanh véi
cac trinh tu da cong bo trén GenBank va cho thay mtic
do tuong dong 96,11% véi loai Fusarium oxysporum.
Ngoai ra, dya vao cay phat sinh loai tai Hinh 4B, chiing
nam véi ky hiéu FocN1 c6 quan hé gan véi loai Fusarium

—,— MHATTRRL Fusarum verteiliaides
‘— LCBZ5311 Fuserium solni

oxysporum. Nhu véy, két hgp két qua phan lap, kiém
chiing theo quy tic Koch va dinh danh bang ky thuét
sinh hoc phén tt, két luén rang tdc nhan gay bénh héo ra
trén cay dualeo la E oxysporum, véi chiing dai dién dugc
ky hiéu la focN1 (Hinh 4B). Két qua nay cung cap nguén
vat liéu quan trong cho cac nghién ctiu tiép theo nham
tuyén chon cac chiing vi khuén viing ré c6 kha nang déi
khéng cao, gép phan phat trién bién phap phong trii sinh
hoc bénh héo rii trén cdy dua leo dat hiéu qua.

OP090380.1 Fusarium oxysporum

10

FocN1

KT 4C10 Fusariam xysporam

Sy —> — -y

Foelit

KUB72846.1 Fusarium solani

—_—

[7] A

Ay —

OM943827.1 Phytophthora capsici
B

Hinh 4. (A) Két qua dién di san phdm PCR (Giéng M: GeneRuler 100 bp DNA Ladder (Thermo Scientific); Giéng 1, 2:
Dong nam FocN1); (B)Cay phén loai ctia ching ndm Fusarium FocN1vé6i hé s6 boostrap 1.000 lan

3.2. Tuyén chon vi khuan vung ré d6i khang v6i nim
Fusarium oxysporum gay héo rii trén dua leo

Tu nhiing mau dat thu dugc trén cac rudng dua
leo & cac tinh Vinh Long, Dong Thap, An Giang, Can
Tho, két qua phén 1ap dugc 118 dong vi khuén ving ré,
trong d6 90 dong vi khuén vung ré thudc chi Bacillus
chiém ty 1é 76,27%, 15 dong vi khudn ving ré thuc chi
Pseudomonas phat huynh quang chiém ty 1¢ 12,71% va
13 dong vi khuén viing ré thudc chi Pseudomonas khong
phat huynh quang chiém ty & 11,02%.
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Két qua danh gia nhanh kha nang doi khang ctia
118 dong vi khudn ving ré cho thdy c6 29 dong vi
khudn ving ré thé hién kha nang d6i khang véi ndm
Fusarium oxysporum FocN1, trong d6 bao gom: 2 dong
Pseudomonas phat huynh quang, 5 dong Pseudomonas
khong phat huynh quang va 22 dong Bacillus. Qua do,
chon dugc 14 dong vi khuén déu thu¢c Bacillus c6 ban
kinh v6 khudn trung binh tii 2,0 dén 4,9 mm, gém cac
dong vi khuén dugc ky hiéu: B2, B11, B13, B18, B31,
B54, B56, B57, B59, B64, B73, B87, B93, B103 & hai thoi
diém 5 va 7 NSBT véi hiéu suat doi khang trén 40%.
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Hinh 5. Mot s6 déc diém vi khuén ving ré thudc chi Pseudomonas va chi Bacillus

Ghi chii:(A) Vi khudn Pseudomonas phdt huynh quang duidi UV (365 nm); (B) Vi khudn Gram dm tao nhét véi dung dich
KOH 3%; (C) Vi khudn Bacillus sp. hinh thanh ngi bao tii dudi vat kinh 100x.

Mudi bén dong vi khudn dugc lya chon tu thi
nghiém sang loc so bo, v6i hiéu sudt d6i khang I6n hon
40%, da dugc st dung dé€ danh gid chi tiét kha ning
doi khang ndm Fusarium oxysporum FocN1. Két qua
trinh bay & bang 2 cho thdy, ban kinh vong vo khuén va
hiéu sudt d6i khang ctia 14 dong vi khudn viing ré khac
biét c6 y nghia thong ké & mtic 1%, phan anh sy khéc
nhau vé kha nang tic ch€ sy sinh trudng cia ndm gay
bénh gitia cac chting vi khuén khdo sat. Vao thoi di€ém
9 NSBT, ban kinh vong v6 khudn ctia cdc dong Bacillus
B11, B13 va B18 lan lugt 1a 2,1 mm, 8,6 mm va 4,9 mm,
va hiéu sudt doi khang lan lugt 1a 65,5%; 75,9% va 45,8%,
thé hién khéc biét v6i cac dong vi khuén con lai. Két qua
nghién ctiu cho thiy cac dong vi khuén ving ré thudc
chi Bacillus c6 ti€ém néng cao trong viéc tic ché tac nhan
gy bénh Fusarium oxysporum FocN1.

Két qua nay phu hgp véi nhiéu cong bd trude day,
trong d6 cac loai thudc chi Bacillus da dugc chiing minh
c6 kha nang doi khang véi nhiéu tic nhan gay bénh
thuc vat quan trong nhu Fusarium, Rhizoctonia solani,
Sclerotinia sclerotiorum, Pythium spp. va Phytophthora
spp. Co ché doi khang cht yéu ctia chi Bacillus dugc cho
1a lién quan dén kha néng sinh téng hop cac hgp chat
khang sinh va cac chat chuyén hoa thi cép c6 hoat tinh
khang vi sinh vat, gop phén tc ché sy sinh trudng va
phat trién ctia nhiéu loai ndm va vi khudn géy bénh trén
cay trong (Alqahtani, 2025). Thuc vay, nhiéu loai hodc
chting Bacillus spp. dugc chiing minh la san sinh khang

sinh va enzyme, v6i hon 60 dang chat khang sinh khac
nhau da dugc xdc dinh (Zhang et al., 2025). Vi vdy, dya
trén cac co s6 thuc nghiém, chi Bacillus la mot trong
nhiing nhom vi sinh vét ving ré thé hién vai tro trong
quan ly bénh ciy. Do d6, 3 dong vi khudn thudc chi
Bacillus v6i ky hiéu B11, B13 va B18 dugc chon dé ap
dung phong trtt bénh héo rii trong diéu kién nha luéi.
Bang 2. Ban kinh v6 khudn va hiéu suét d6i khang ctia 14 dong
vi khuén viing ré tic ché ndm Fusarium oxysporum FocN1

. . Ban kinh Hiéu suit
Iiﬁng”w v6 khufn (mm) d6i khang (%)
uan s NSBT | 9NSBT | 5NSBT | 9NSBT
B2 45 2,6 30,6° 52,9
Bl1 4.4° 2,1b<d 418° 65,5%
B13 7,6%¢ 8,6° 28,6 75.9°
B18 10,5° 4,9%¢ 2454 | 458
B31 10,0 1,3 15,8 27,6
B54 6,5%¢ 4,1° 26,00 | 458
B56 6,5" 4,05 27,6 | 46,8%
B57 56° 2,3 1999 | 474%
B59 43 2,1b<d 31,1° 49,04
Bo64 5,5¢ 2,80 24574 | 4454
B73 6,0 3,95 32,1° 50,3
B87 7,1%¢ 1,80 16,8° 31,59
BY3 7,8°%¢ 2,80 16,8¢ 35,74
B103 6,8 3,554 22,554 | 4039
Miic y nghia * 4 ok o
CV(%) | 3906 41,56 24,19 20,24

Ghi chii: Cdc s6 trung binh trong cung mot cot theo sau
bang mot hodic nhiéu ky tu giong nhau thi khong khdc biét 6
miic y nghia 5%, 1%, theo phép thit Duncan; (**) khdc biét 6
miic y nghia 1%, (*) khdc biét 6 miic y nghia 5%.

Hinh 6. Hiéu qua déi khang ctia cac dong vi khuén viing ré trién vong d6i véi ndm Fusarium oxysporum FocN1 & thoi diém 9 NSKBT
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Trong diéu kién nha ludi, vé ty 1¢ bénh & cac thoi diém,
ca bon nghiém thtic xt Iy gém vi khuan ving ré Bacillus
B13, hon hgp vi khudn viing ré va Prochloraz c6 ty 1¢ bénh
thap hon va khéc biét v6i nghiém thiic d6i ching & thoi
diém 14 ngay sau khi lay bénh (Hinh 7). Trong d6, dong
vi khuén néi bét 1a Bacillus B13 cho thiy bénh thép hon
va khac biét véi cac nghiém thiic ¢6 xt ly vi khuén viing
ré don 1¢ hay hon hgp vi khuén viing ré. Tuy nhién, cic
thoi diém quan sat tiép theo, cac nghiém thic xt ly tuong
duong va khac biét khong c6 y nghia so véi nghiém thiic
doi chiing. Nguyén nhan dan dén c6 thé lién quan dén
nhiéu yéu t6 nhu sy tuong tac gitia ciy trong va mam bénh,
cac diéu kién moi truong nhu nhiét do, am do, pH sé anh
huodng dén kha nang song sot va mat s6 clia cac dong vi
khudn viing ré, tit d6 anh hudng dén hiéu qua khong ngén
chdn dugc bénh & cic giai doan sau. Ngoai ra, ban chat
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nam Fusarium oxysporum c6 kha nang xam nhiém va dinh
vi trong mach go céy dualeo. Tuy nhién, cac dong vi khuén
vung ré lai phan l4p bén ngoai viing ré ciy dua leo, c6 thé
rdt kho kiém soat khi ndm da xam nhiém vao bén trong
mach go cay dua leo. Chinh vi véy, can cai thién bang cach
t61 uu hda mat d¢ vi khuén nhdm néng cao hiéu qua phong
tri bénh héo ri. Tikét qua so sanh, cac dong vi khuén viing
1é khac nhau tiép tuc chon dong vi khuén Bacillus B13 da
thé hién hiéu qua khac biét vao thoi diém 14 ngay sau khi
lay bénh. Gia thuyét dit ra 1a mét s6 vi khudn sé anh hudng
dén két qua phong trit nAm Fusarium oxysporum FocN1.
Vi véy, dong vi khudn viing ré Bacillus B13 dugc chon la
dong vi khuén ¢ tiém ning trong viéc t6i uu mat s6 khac
nhau (1 x 10° CFU/g, 2 x 10° CFU/g, 5 x 10° CFU/g va 1 x
10° CFU/g) dé€ phong trii ndm Fusarium oxysporum FocN1
trong diéu kién nha luéi.
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Hinh 7. Hiéu qua phong bénh héo rii trén dua leo do ndm Fusarium oxysporum FocN1
ctia cac chung vi khuén Bacillus spp. trong diéu kién nha ludi

Két qua vé viéc t6i uu mat d6 vi khudn Bacillus B13
tuong ting cac mét s6 1 x 10° CFU/g, 2 x 10° CFU/g,
5% 10° CFU/g va 1 x 10° CFU/g tai hinh 8 déu thé hién
hiéu qua phong trii bénh héo rit & cac mtc do khac
nhau. Trong d6, mat s6 1 x 10° CFU/g ¢ ty 1é bénh thap
nhat, khac biét y nghia vé mét thong ké so v6i nghiém
thiic xti ly vikhudn ¢ mét s6 1 x 10° CFU/g, 2 x 10° CFU/g.
Tuy nhién, mat s6 1 x 10° CFU/g khac biét khong c6
y nghia so v6i nghiém thtic doi ching khong xu ly &
thoi diém 22 va 26 NSLB. Bén canh do, mat s6 2 x 10°
CFU/g cting khong thé hién hiéu qua phong trii vao
thoi di€ém 26 NSLB vi khong khéc biét y nghia so véi
nghiém thtc doi chiing. Qua két qua nay nhan thay gia
thuyét mét d¢ vi khuén viing ré 1a yéu t6 gop phan thanh
cong trong phong trti bénh héo ri. RO rang, két qua
nang mét s6 vi khudn lén gp 2,5 1an so véi thi nghiém
déu tién (tuong ting mét s6 5x 10° CFU/g) ¢6 hiéu qua
dén 22 NSLB. Dac biét tang mét s6 vi khuin tang lén
gdp 5 lan so véi thi nghiém dau tién (tuong ting mat s6
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10 x 10° CFU/g) da thdy r6 hiéu qua phong trti bénh
héo rii cay dua leo kéo dai dén 26 NSLB so véi cac mat
s0 khac va khac biét khong c6 y nghia so v6i nghiém
thtic d6i chiing khong xt ly. Piéu nay chiing t6 mat s6
vi khuén la yéu t6 quan trong gép phan ngin chin nim
Fusarium oxysporum Foc N1 trudc khi xdm nhiém vao
ré cay. Ngugc lai, mét s6 thap hon c6 hiéu qua khac biét
0 giai doan sém va giam dan hiéu qua dén cac giai doan
sau. Tuong tu, nghién ctiu ctia Sun va cdng su (2023) da
ghi nhan hiéu qua cta ching Bacillus velezensis BVE7
trén cay dau nanh phong trit bénh théi ré hay héo ra
dau nanh do Fusarium oxysporum. Nhom nghién ctiu
da dp dung mat s6 khac nhau tuong tng véi thé tich
tu6i Bacillus velezensis BVE7 vao céy dau lan lugt la
0,5 mL/céy, 1,0 mL/cay va 1,5 mL/cdy véi hiéu qua
phong trii tuong ting la 68,3%, 71,2% va 75,1%. Chiing
t6 rdng mat s6 vi khudn ciing lién quan dén hiéu qua
phong trti ndm Fusarium oxysporum. Nhu véy, két qua
ndy di khing dinh Bacillus B13 ¢ mét s6 10 x 10° CFU/g
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mang lai hiéu qua phong bénh héo rit khoang 65% la
mat so tiém ndng trong viéc nghién ctu va ap dung
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Hinh 8. Anh hudng ctia mét s6 sti dung dén hiéu qua kiém soat bénh héo ra
trén dua leo do nm F oxysporum ctia dong vi khuén Bacillus B13

IV. KET LUAN

Fusarium oxysporum dugc xac dinh la tac nhan gay
bénh héo ri ciy dua leo véi dic diém khudn lac mau
trang min dan vao nhau, mét dudi thudng cé sic to tim,
hinh thanh tiéu bao ti va dai bao tii. Mau bénh dugc
thu thap tai xa Tra On, tinh Vinh Long. Ngoai ra, nghién
cliu da phén lap dugc 118 dong vi khuén vung ré cay dua
leo tai Vinh Long, Can Tho, Pong Thép, An Giang. Qua
két qua sang loc, ba dong vi khuén viing ré Bacillus v6i
ky hiéu B11, B13 va B18 tic ndm Fusarium oxysporum
Foc N1 dugc xac dinh véi hiéu suat doi khang lan lugt
12 65,5%, 75,9% va 45,8% trong diéu kién in vitro. Dong
vi khuén Bacillus B13 & mét s6 1 x 10° CFU/g dat thé
hién hiéu qua phong trii bénh héo rit do ndm Fusarium
oxysporum FocN1 cao trong diéu kién nha ludi.
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Screening of fluorescent Pseudomonas and Bacillus genus for preventing vascular wilt
caused by Fusarium oxysporum on cucumber

Doan Thi Kieu Tien, La Thuy Dung, Neang Chanh Dy, Nguyen Thi Thu Nga
Abstract

This study was conducted to screen rhizobacterial isolates belonging to the genera Bacillus and fluorescent Pseudomonas
for the management of Fusarium wilt of cuacumber under greenhouse conditions. Fusarium oxysporum was identified
as the causative agent of wilt disease on cucumber plants based on morphological characteristics such as interwoven
white colonies, often with purple pigmentation on the underside, and the formation of microspores and macrospores. In
addition, the fungal sample labelled FocN1 showed 96.11% compatibility antagonist Fusarium oxysporum through ITS
region sequencing. The Fusarium oxysporum FocN1 strain, isolated in Tra On ward, Vinh Long province, was selected
as a virulent strain on cucumber plants under greenhouse conditions. Out of 118 rhizobacterial isolates isolated around
the cucurbit rhizosphere, 90 belonged to Bacillus (76.27%) and 15 were identified as fluorescent Pseudomonas (12.71%).
Screening of rhizobacterial isolates for antagonistic activity against E oxysporum under in vitro conditions identified
three Bacillus isolates, designated B11, B13, and B18, which inhibited mycelial growth of the pathogen with antagonistic
efficiencies of 65.5%, 75.9%, and 45.8%, respectively. Under greenhouse conditions, all three isolates significantly reduced
disease incidence during the early stages following pathogen inoculation compared with the untreated control. Among
them, Bacillus isolate B13 applied at a density of 10° CFU/ g soil provided the highest level of disease reduction, about 65%.

Keywords: Bacillus, Fusarium oxysporum, fluorescent Pseudomonas, plant growth promoting rhizobacteria, vascular wilt
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XAC PINH DAC TINH DOI KHANG NAM Fusarium oxysporum
CUA MOT SO CHUNG VI KHUAN VUNG RE CAY RAU CAT (Brassica sp.)

Trinh Thi Huyén Trang", Nguyén Ng6é Khanh Trinh?

TOM TAT
Nghién ctiu dugc thuc hién nhim tuyén chon va danh gid kha nang doi khang ndm Fusarium oxysporum ctia cac
chting vi khudn viing ré ciy rau cai. Tt 63 chting vi khudn phan lap tii viing ré ciy rau cai da xac dinh dugc hai chiing ky
hiéu RB.HP41 va RB.HP61 thé hién hoat tinh d6i khang manh nhét véi ty 1é tic ché sinh trudng tan ndm dat 45,83%. Ca
hai chting vi khuén nghién ctiu déu c6 kha nang sinh téng hgp cac enzyme chitinase, protease va 3-glucanase véi hoat tinh
enzyme dat lan lugt 4,260 U/mL va 5,947 U/mL déi véi chitinase, 0,105 U/mL va 0,171 U/mL d6i véi protease va 5,798 U/mL
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