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TOM TAT

Trong nghién ctru nay, Fusarium oxysporum f. sp. cubense Tr4 dugc phan 1ap va dinh danh bang dic

diém hinh thai va kha nang sinh chit thom. Kha nang ddi khang nim Fusarium oxysporum f. sp cubense

(Foc) Tr4 chung LAO1 cua céc vi khuan Bacillus spp. va Pseudomonas spp. dugc danh gia thong qua phuong

phap ciy kép va khuéch tan giéng thach. Kha ning sinh enzyme chitinase, protease cua hai ching vi khuén

Pseudomonas spp. CC-FN1.1 va PHT3 dugc danh gia, tac dong ctia dich ndi nudi cdy hai ching vi khuan

nay dén sy phat trién clia sgi nAm, sy ndy mam bao tir. Tlr nim méau bénh phan 1ap duoc 3 ching nim LAOI,

LA02 va LAO3. SoinAm mau tra“ing moc ndi trén mat thach, & tim soi nAm mau vang nhat, ra gén ria ¢c6 mau

trang. Bao tir dinh nho dang hinh trimg ¢ giot dau, bao tir dinh 16n hinh tring khuyét hodc hinh hat gao dai

€6 3 - 4 vach ngan vai kich thude 2,7 —7,5 um x 2,6 — 11,1 um. Tt ca vi khuan Bacillus spp. va Pseudomonas

spp. déu c6 kha nang d6i khang voi ndm Foc Tr4 chung LAOI, trong d6 ¢ 2 vi khuén ¢6 hiéu suat doi khang

cao la Pseudomonas spp. CC-FN1.1(65,17%) va DHT3 (62,08%) ¢ 5 ngay sau cdy, duong kinh vong trc ché

1an Iuot 1 10,68 mm va 10,04 mm. Hai chung vi khuan Pseudomonas spp.CC-FN1.1 va PHT3 c6 kha néing

sinh enzyme chitinase va protease, dich ndi nudi cay hai ching vi khuan ndy c6 kha ning lam bién dang hinh

thai soi ndm, trc ché sy nay mam bao tir & thoi diém 24 gid sau cdy lan luot 1a 94,33% va 90%. Két qua

nghién ciru budc diu cho thay hai vi khuan Pseudomonas spp. CC-FN1.1 va PHT3 ¢6 tiém ning tng dung
trong kiém soat bénh héo vang trén chudi do Fusarium oxysporum f. sp. cubense Tr4 gay ra.
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ABSTRACT

In this study, Fusarium oxysporum f. sp. cubense Tr4 was isolated and identified based on
morphological characteristics and its ability to produce volatile organic compounds. The antagonistic activity
of Bacillus spp. and Pseudomonas spp. against Fusarium oxysporum f. sp. cubense Tr4 strain LAOL was
evaluated using dual culture and agar well diffusion assays. The ability to produce chitinase and protease
enzymes of Pseudomonas spp. CC-FN1.1 and PHT3 were investigated, and the effects of bacterial culture
supernatants from these two strains on fungal mycelial growth and spore germination were assessed. Three
strains Foc Tr4 involving LAOL, LA02, and LAO3 were isolated from five disease samples. The mycelium
was white, growing on the agar’s surface, the colony’s center appeared pale yellow, while the edges remain
white. The microconidia are small, ovoid, and contain oil droplets, the macroconidia are crescent-shaped or
elongated like rice grains, having 3 - 4 septae, measuring 2.7 - 7.5 um x 2.6 - 11.1 um. All Bacillus spp. and
Pseudomonas spp. exhibited antagonistic activity against Foc Tr4 strain LAOL, which bacteria CC-FN1.1,
and DPHT3 demonstrated the highest antagonistic activity of 65.17%, and 62.08% respectively at 5 days after
inoculation, forming inhibition zones of 10.68 mm and 10.04 mm, respectively. Both strains Pseudomonas
spp. CC-FN1.1 and PHT3 exhibited chitinase and protease enzyme activity, their culture supernatants caused
morphological deformations in fungal hyphae and inhibited spore germination by 94.33% and 90% at 24
hours after treatment. These findings suggested that Pseudomonas spp. CC-FN1.1, BHT3 had potential for
application in the biological control of Fusarium wilt in bananas caused by Fusarium oxysporum f. sp.
cubense Tr4.
Keywords: Fusarium wilt, Foc TR4, Antagonistic bacteria, Biological control
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1. MO PAU

Cay chudi gia Nam My (Cavendish
banana Williams Cavendish) duoc trong
phé bién ¢ cac nudc Nam My, An Do va
Philippines. Tai Viét Nam, chudi dugc trong
tai nhiu khu vuc khac nhau véi téng dién tich
150.000 ha, chiém 19% dién tich cy n tréi.
Mot trong nhiing van dé gy anh huong dén
viéc san xuit chudi tai Viét Nam, cling nhu
thé gidi 1a bénh héo vang (Tran Ngoc Hing
va cs., 2020; Zheng va cs., 2018). Bénh héo
vang (Panama) trén cdy chudi do nidm
Fusarium oxysporum f. sp. cubense (Foc) va
gay hai trén nhidu nhdm chudi (Tran Ngoc
Hung va cs., 2020). Tai Viét Nam Foc gom
3 chung la (Foc) Race 1 (Foc 1), Foc Race
2 (Foc 2) va Foc Race 4 (Foc 4), trong do
Foc 4 gém hai ching Foc nhiét doi 4 (Foc
Trd) va Foc cén nhiét déi 4 (Foc STr4)
(Hung va cs., 2018). Nam Foc Tr4 dugc tim
thay phan b & 19 trong s6 135 quéc gia san
xuat chudi va sy 1ay lan nhanh chéng caa né
da nhin dugc sy quan tdm to 1on trén toan
cau trong viéc tim kiém cac phuwong phap
guan ly hiéu qua (Zheng va cs., 2018).

Bién phap quan ly bénh bing giéng
khang dang duoc st dung rong rai va dem
lai hiéu qua nhét dinh. Viéc luan canh véi
cay trong khac nhu dira hodc ngd trong hai
nam ciing co6 tac dung dang ké trong ngin
chan ty 1& bénh héo vang trén chudi (Tran
Ngoc Huing va cs., 2020). Viéc quan ly bang
hoa chat trén chudi dang duoc ap dung
nhiéu nhung khéng hiéu qua do tac nhan
gay bénh nim Foc tao ra bao tir hau c6 thanh
day, séng lau trong dat, c6 kha ning chong
lai hda chat (Shi va cs., 1991). Trong xu
hudéng phét trién néng nghiép bén viing, cac
vi sinh vat cd ich dang phat huy tiém ning
trong kiém soét strc khoe cay trong va ng
dung rong réi.

Theo Yadav va cs. (2021) trong thi
nghiém d6i khang kép  Bacillus
licheniformis ching CSR-D4 ¢4 ty ¢ wc ché
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cao (77,59%) ddi voi mam bénh Foc Tr4.
Bacillus amyloliquefaciens YNO0904 va
Bacillus subtillis YN1419 c6 kha nang uc
ché Foc Tr4 lan luot 12 79,6% va 81,3%
trong diéu kién phong thi nghiém va cho
hiéu suat kiém soat bénh héo vang ngoai
ddng ruong lan luot 14 82,6% va 85,6% (Fan
va cs., 2021). Bacillus amyloliquefaciens co
kha nang san sinh cac hop chét thir cip, hop
chat d& bay hoi kiém soat su nay mam bao
tir (Beibei va cs., 2016; Yuan va cs., 2012)
hoic tao ra IAA va siderophone, thic day
su phét trién cua cdy chudi (Zhang va cs.,
2014). Bacillus velezensis chung YB9 ciing
thé hién hiéu suat tc ché ndm Foc Tr4 1a
61,33% (L& Thi Loan va cs., 2023).

Bén canh Bacillus, cac vi khuan
Pseudomonas aeruginosa, Pseudomonas
florescens, Pseudomonas putida la céc tac
nhan kiém soat sinh hoc trong chi vi khuan
Fluorescent pseudomonas — vi khuan phat
huynh quang, 1a nhém vi khuan ving ré c6
kha nang tiét ra nhiéu loai khang sinh tic ché
nhiéu loai ndm, vi khuan gay bénh trong dét
(Palleroni, 1984). Theo Li va cs. (2022), P.
aeruginosa Gxun-2 c6 kha ning Gc ché
dang ké sy phét trién cua Foc Tr4.

Xa khuan ciing 14 mot trong nhiing
tac nhan sinh hoc tiém ning c6 kha ning
kiém soat nam Foc Tr4 véi hiéu suat ddi
khang trong diéu kién in vitro dat 54,78% &
ching VNUA27 (Pinh Truong Son va cs.,
2022), va lén toi 93,20% & chung
VNUAL116 khi dugc 1én men trong diéu
kién t6i vu (Nguyén Thi Thanh Mai va cs.,
2024). Dich nubi cdy chung xa khuan
VNUAZ27 lam soi nim Foc Tr4 bj co lai va
bién dang, dong thoi e ché kha ning nay
mam cua bao tir (Pinh Truong Son va cs.,
2022).

Nhitng nghién ciu trén chi ra tiém
nang to 16n cua vi sinh vat c6 loi nhu
Bacillus spp. va Pseudomonas spp. trong
viéc quan ly bénh héo vang trén chudi. Tuy
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nhién, cac nghién cau vé st dung cac loai vi
khuan nay trong kiém soat tdc nhan gay
bénh héo vang tai Viét Nam con han ché,
viéc tim kiém cac chung vi sinh tiém ning
nham muc tiéu phét trién ché pham sinh hoc
la can thiét.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU

2.1. Vat liéu nghién ciru

Cac thiét bj gom: ta cdy khir tring
(IIAC2 — 4E8, Esco, Singapore), noi hap
khir truing (MC40L, ALP, Japan), can dién
tir (PX224, Ohaus, M¥), bép dién, kinh hién
vi (CX23, Olympus, Japan), may lac (SSL1,
Stuart, Anh), may Nanovue Plus (Anh),
may lic Vortex - ZX3 (Velp, Y).

Mo6i truong su dung: PGA (thanh
phan 1 lit gdm khoai tay 200 g, agar 20 g,
duong glucose CsH1206.H20 Trung Quéc
20 g, nude cat 1000 ml); LB (thanh phan 1
lit gdm nudc cat 1000 ml, peptone 10 g,
NaCl 10 g, cao nim men 5 g, pH 7,0, agar
20 g); MT1 (thanh phan 1 lit gdm nuéc cat
1000 ml, FeSO4.7H,0 0,01 g, NaNO3 3,5 g,
MgS0..7H,0 0,5 g, K:HPO4.3H,0 1,5 g,
KCI 0,5 g, Chitosan 10 g, agar 20 g); MT2
(thanh phan 1 lit gdm nudc cat 1000 ml,
K2HPO..3H,0 1 g, NaNO;s 3 g, KCI 0,5 g,
MgS0,4.7H.0 0,5 g, Agar 20 g, CMC 10 g,
FeS0..7H,0 0,01 g).

B6 vi khuan Bacillus spp. (gom cac
ching CC-Lb2.4, KT-DDI, O-BT3.1, O-
DT3, DXT6) va Pseudomonas spp. (gom
cac ching PXT1, CC-LD2.1, CC-DT3, O-
BT3.2, DPHT7, 0-BT1.2, SL-DL3, CC-
LD1.2, O-CC4, PHT3, CC-FN1.1) duogc
cung cép boi phong thi nghiém Bénh cay,
B mon Bao vé thuc vat, Khoa Nong hoc,
Trudong Pai hoc Nong Lam Thanh phd Hb
Chi Minh.
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2.2. Phan lip va dinh danh nim giy bénh
héo vang trén chudi

Mau bénh duoc thu thap va bao quan
theo phuong phap ctia Shivas va Beasley
(2005). Thu thap tong sé 5 mau bénh tai xa
My Binh, huyén Bic Hué, tinh Long An,
mau bénh 1 cac cdy chudi gia Nam My
trong tir cdy giong nudi cdy mo co tricu
chung cac 1a phia dudi bi vang dan tir bia l4
va lan dan 1én cac 14 phia trén, cudng 14 bi
gdy, ca phién 14 bi kho, ngon chuyén c6 mau
xanh nhat hoi vang. Kiém tra bén trong céc
be phia ngoai cé soc nau, cé mui hoi, cac be
non bén trong c6 soc vang. Phan lap ndm
bénh theo mo ta cua Burgess va cs. (2016)
mdi truong WA va cdy chuyén dinh sgi ndm
2 - 3 1an trén moi truong PGA. Khi nim da
thuan tién hanh ghi nhan mau sic tan ndm
va dic diém ciia soi ndm, quan sat hinh thai
bao tir ndm gdm hinh dang, sé vach ngan,
kich thuéc bao tir ndAm va so sanh véi cac
mo ta cua John va Brett (2006) va Tran
Ngoc Hung va cs. (2020) dé dinh danh.

Moi trudng tinh bot duoc chuan bi
bang cach cho 30 g gao va 90 ml nudc cat
vao binh tam giac thity tinh (250 ml), hap
khir tring & 121°C trong 20 phit va dé
ngudi. Sau d6 cdy chuyén nim sang moi
truong tinh bot dé phan loai ching nam theo
md td cia (Moore va cs., 1995). Ghi nhén
mau sic ciia moi trudng, su c6 mat cla chét
thom sau 2 tudn nudi cidy ndm trén moi
truong tinh bot. Néu nim tao ra mau sic do
hodc tim dam va khong tao chat thom trong
mdi truong nudi ciy sé& thudc vé chung 1,2
con néu nidm ra mau sic tim nhat hodc do
nhat va tao chat thom trong méi truong nudi
cdy sé& thudc vé ching 4. Cac miu nim sau
d6 dugc ching bénh trén cay gidng tir cay
nudi cdy mé gidng chudi gia Nam My theo
quy trinh Koch theo mé ta ciia Tran Ngoc
Hung va cs. (2020) dé kiém chimg tac nhan
gy bénh.
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2.3. Khio sat tinh d6i khang ciaa céc vi
khuén véi nam Foc Tr4 chiing LA01

Theo phuong phap ciy kép (Ferreira
va cs., 1991): Pbi véi vi khuan st dung que
cy ria, cdy vi khuan thanh 2 duong thing
song song va cach vi tri dit thach ndm 2,5
cm vao dia petri c6 sin PGA. Sau dé, tién
hanh cay thach nim (dwong kinh 5 mm) da
duoc nuoi trong 7 ngdy vao tdm dia petri.
Xac dinh ban kinh hé sgi ndm R bang cach
lay trung binh khoang cach tir tim khoanh
nam tdi ria tan soi xa nhét va ria tan soi gén
nhat trén dia, sau d6 tinh hiéu suat d6i khang
theo cong thuc: AE (%) = (R-r)/Rx 100,
Trong d6: AE: Hiéu suat d6i khang (%), R:
Ban kinh hé soi nam trung binh & nghiém
thirc d6i ching (mm), r: Ban kinh hé soi
nam trung binh & nghiém thirc chung vi
khuan d6i khang (mm). Va phan loai kha
ning d6i khang cta vi khuan theo thang
danh gid ctuia Soytong (1988): AE > 75%
kha ning d6i khang rat cao, AE tir 61% —
75% kha ning ddi khang cao, AE tir 51% —
60% kha nang ddi khang trung binh, va AE
< 50% kha nang d6i khang thap.

Theo phuong phap khuéch tan giéng
thach: Ndm Foc Tr4 ching LAO1 dugc ciy
trén moi treong PGA 14 ngay ¢ nhiét do 28
+ 2°C va thu bao tir, diéu chinh mat do dén
106 bao ti/mL. Vi khuan duoc nudi lic 240
vong/phdt trén moi truong LB long trong 48
gio, ¢ nhiét d6 28 + 2°C va dua mat do vi
khuan vé 10® CFU/mL. Sau d6 tién hanh thi
nghiém theo phuong phap khuéch tan giéng
thach theo mo ta cia Sharma va cs. (2017).
Xac dinh kich thuéc vong ddi khang
(KTVDK) theo cong thirc cia Azman va cs.
(2017): KTVBK (mm) = D — d, Trong do:
D la duong kinh ciia vong d6i khang (mm),
d 1a duong kinh 16 giéng (mm). Tinh dbi
khang duogc biéu hién khi kich thudc vong
d6i khang 16n hon 2 mm. KTVDK < 5 mm:
tinh khang yéu, KTVDK tir 5 dén 10 mm:
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tinh khang trung binh, KTVDK > 10 mm:
tinh khang manh (Azman va cs., 2017).
2.4. Panh gia tiém ning sinh enzyme
chitinase, protease cuia vi khuén
Pseudomonas spp. CC-FN1.1 va PHT3

Thuc hién theo phuong phédp mo ta
boi Tamrela va cs. (2021) trén modi trudng
MT1 va MT2, cic dia dd bo sung vi khuan
Pseudomonas spp. CC-FN1.1 va PHT3
dugc U trong 72 gid, sau d6 cho thude thir
Lugol 1% vao va dé 5 phat rdi do duong
kinh vong phan giai (PKVPG) trén dia:
DKVPG =D —d, Trong d6 D 1a duong kinh
vong phan giai (mm), d: duong kinh 16
giéng (mm). Panh gia hoat lyc enzyme theo
Ray va cs. (2010): PKVPG > 13 mm: hoat
tinh enzyme manh, PKVPG > 10 mm: hoat
tinh enzyme kha manh, PKVPG > 7 mm:
hoat tinh enzyme trung binh va PKVPG <
7 mm: hoat tinh enzyme yéu.

2.5. Khao sat anh hwéng cia dich noi vi
khuin Pseudomonas spp. CC-FN1.1 va
PHT3 dén sy phat trién ciia si nim va
s ndy mam bao tir nAm Foc Tr4 chiing
LAO1

Vi khuin Pseudomonas spp. CC-
FNI.I va DHT3 dugc nudi lic 240
vong/phdt trén moi truong LB long trong 48
gid & nhiét d6 phong va diéu chinh sao cho
méat do té bao vi khuan dat 108 CFU/mL.
Thu dich ndi vi khuan bang cach ly tam
trong 15 phut véi tbe d6 6000 vong/phut, va
khao sat anh huong cua dich ndi sau ly tam
cac vi khuan Pseudomonas spp. CC-FN1.1
vaDHT3 dén su phat trién ciia sgi nam Foc
Tr4 ching LAO1 theo phuong phap cua Yun
va cs. (2021). Str dung lam kinh I6m dé
khao sat tac dong cua dich ndi cac vi khuan
dén sy nay mam bao tir nam Foc Tr4 theo
phuong phap moé ta bsi Cronin va cs.
(1996). Hiéu suét trc ché sy nay mam cua
bao ti (PSGI) dugc tinh theo cong thic
PSGI = 323 % 100% (Gemeda va cs.,
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2014), trong d6: Scla sé lugng trung binh
bao tir nay mam trong nghiém thac ddi
chting, St 1a s lugng trung binh bao tar nay
mam & nghiém thuc thi nghiém.
3. KET QUA VA THAO LUAN
3.1. Phén lap va dinh danh nim giy bénh
héo vang trén chudi

T ndm mau bénh thu thap duoc, da
phan 1ap duoc 3 miu phan lap tic nhan giy
bénh dat tén 1a LAO1, LA02 va LAO3 voi
cac dic diém hinh thai dic trung trén moi
truong PDA soi ndm moc ndi trén mat
thach, & tAm soi nAm mau vang nhat, ra gén
ria c6 mau trang (Hinh 1A va B). Bao tir ¢6

—11,1 um. Theo khéa phan loai ctia John va
Brett (2006), Tran Ngoc Hing va cs. (2020)
trong giai doan nudi cdy dau tién nay, voi
cac dic diém hinh thai dic trung ndy cho
phép xac dinh ba mau phan lap LAOL, LAO2
va LAO3 la Fusarium oxysporum.

Ba miu ndm khi dugc nudi cdy
trén moi truong tinh bot déu sinh truong
manh mé nhu nhau, tai thoi diém 15 ngay
su thay d6i mau sic tir tring sang mau
héng nhat va ddy mui thom nhu ruou
duoc ghi nhan 16 rét (Hinh 2). Theo
Moore va cs. (1993), dic trung ctia nAm
gdy bénh héo vang (Panama) thugc chung

i
T o ia
o RS

Hinh 1. Hinh thai cia ba mau phéan lap nam: mit trude tan soi (A1, A2, A3), mit sau tan soi
(B1, B2, B3), hinh thai bao tir (C1, C2, C3) va kich thudc bao tir (D1, D2, D3) quan sat & d
phong dai 40X.

hai dang 1a bao tir dinh nho dang hinh triing
¢6 giot dau (Hinh 1C1, C2 va C3), bao tir
dinh 16n hinh tring khuyét (Hinh 1 D1 mau
LAO1 va Hinh 1 D3 mau LA03) hoic hinh
hat gao dai (Hinh 1 D2 mau LA02) c6 3 - 4
vach ngan véi kich thude 2,7 - 7,5 um x 2,6
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4 khi nudi ciy trén moi truong tinh bot 1a
tao mui thom va thay d6i mau sac tir tring
sang d6 hodc hong nhat. Két qua nay cho
phép khing dinh 3 mau phan lap trong
nghién ctru nay thudc ching 4 (Fusarium
oxysporum f. sp. cubense Tr4 (Foc Tr4).
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Nubi cay trén
mdi truimg tinh bt

Ching bénh theo
quy tac Koch

Hinh 2. Két qua nudi cay cac chung phan lé;; trén moi trudng tinh bot va két qua
chung bénh theo quy tic Koch chung LA01 (A), ching LA02 (B) va chiung LA03 (C).

Két qua chung bénh theo quy tic
Koch cho thdy, sau 4 thang lay nhiém cay
d6i chtng khong chiing bénh phat trién binh
thudng, cic cdy con lai voi ba miu ndm
LAO1, LA02 va LA03 déu xuat hién triéu
ching dién hinh: cac 1a cdy phia dudi co
mau vang, 14 héo & cp 4 (Hinh 2), cit ngang
than cdy quan sat thdy mach din mau nau
d6. Mau nam duoc tai phan lap tir cay chudi
nhiém bénh sau khi ching bénh c6 hinh thai
mau sdc tan soi va hinh thai bao tir tuong tu
v6i mau nidm ban dau. Két qua nay ching
minh ba ching Foc Tr4 LAO1, LA02 va
LAO3 la tdc nhan gy bénh héo vang trén
chudi tai Long An. Ca ba chung Foc Tr4
LAO1, LA02 va LA03 déu thé hién kha ning
gy bénh twong duong nhau, cic ciy déu bi
bénh cép 4 sau 4 thang lay nhidém. Do do,
trong cac nghién ctru tiép theo str dung Foc
Tr4 ching LAO1 dai dién dé danh gia kha
ning kiém soat ctia cac vi khuan dbi khang.
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3.2. Kha nang doi khang cia cac vi khuin
dbi khang véi nam Foc Tr4 chiing LA01

Hinh 3 thé hién kha ning ddi khang
ctia vi khudn theo phuong phap cdy kép.
Theo phuong phap nay, cac vi khuan dugc
danh gia trong nghién ctru nay déu c6 kha
ning d6i khang v6i ndm Foc Tr4 ching
LAO1 (Hinh 3), ban kinh hé soi nim & cac
nghiém thirc cdy kép véi cac vi khuan tir 2
NSC dén 5 NSC déu thip hon so véi
nghiém thirc di chtng, khac biét c6 y nghia
théng ké. Kha ning d6i khang cua cac vi
khudn véi ndm Foc Tr4 chung LAOI dao
dong tu yéu dén cao, vi hiéu suat dbi khang
(HSPK) & thoi diém 5 NSC tir 13,08 % dén
65,17% (Bang 1). Trong d6 ndi bat hai vi
khuan c6 kha ning ddi khang cao v6i nam
Foc Tr4 chung LAO1 1a Pseudomonas spp.
CC-FN1.1 va PHT3 véi HSPK lan luot 1a
65,17% va 62,08%, 4 ching vi khuin co
kha nang d6i khang trung binh véi nim Foc
Tr4 chung LAO1 |a Pseudomonas spp. CC-
LDP1.2 va O-CC4, Bacillus spp. KT-BD1 va
CC-LD2.4 v6i hiéu suat dbi khang 1an luot
la 52,25%; 54,71%; 56.67% va 57,29%
(Bang 1).
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Bdang 1. Ban kinh hé sgi ndm va hiéu suat d6i khang (HSPK) cua vi khuan trong diéu kién in vitro

Ban kinh h¢ soi nAm (mm)

Hiéu suat

Vi khuén d6i khang, %

INSC 2NSC 3NSC 4NSC 5NSC 5 NSC
Pseudomonas CC-FN1.1 658 10,28" 12,055 13,13 13,93 65,172
Pseudomonas DHT3 822" 11,559 12,877 14,03  1517" 62,082
Bacillus CC-Lb2.4 847 1442 1640 16,75  17,08% 57,29
Pseudomonas 0-CC4 6,08 13,87% 1585"  16,37" 17,339 56,670
Bacillus KT-BD1  8,10° 1447 16,65°" 17,23 18,12 54,71¢de
Pseudomonas CC-LP1.2  6,92° 11,55¢ 14,63 17,429  19,10°%f% 52,25¢f
Bacillus O-BT3.1 6,47 14,03¢ 17,28%9 18,68°" 19,68 50,79¢%f
Pseudomonas ~ SL-DL3  8,42® 1520° 17,87% 18,80 19,85 50,380%f
Pseudomonas ~ O-BT1.2  835® 1245W@ 1577" 18,05 20,15 49,63
Pseudomonas DHT7 6,78 11,659  14,97°  1832% 20,25 49,38°"
Bacillus O-bT3 6,609 14,009 17,62% 19,63  20,87¢ 47,83
Bacillus DXT6 8,72®® 1542  19,65°  20,33°  21,15° 47,13
Pseudomonas ~ O-BT3.2 6,32 1227 1597 19,93 23,75 40,639
Pseudomonas ~ CC-DT3 6,22 12,97 18,087 22,53¢  26,00° 35,009
Pseudomonas ~ CC-LP2.1  6,20¢ 13,80% 21,20° 2557° 32,82 17,96"
Pseudomonas DXTI 6,709 14,28  21,70°  27,60" 34,77 13,08’

Pdichung 9,03*  16,58°  2533*  32,02° 40,00 -

Trung binh trong ciing mét cét €0 Cac chit cdi khac nhau biéu thi mirc sai khdac cd Y nghia thong ké
o mitc 0=0,01. NSC: Ngay sau cay. Cac gid tri cot HSDK da dwoc bien doi dudi dang Arsin trudc
khi xit ly thong ké

Bdng 2. Kich thudc vong ddi khang cua 6 vi khuan d6i khang di vai nim Foc Tr4 ching LAO1

Vi khuan Kich thudc vong doi khang (mm) Kha nang doi khang
Pseudomonas sp. CC-FN1.1 10,682 Manh
Pseudomonas sp. DHT3 10,04° Manh
Bacillus sp. CC-Lb2.4 6,53° Trung binh
Pseudomonas sp. O-CC4 0,00¢ Khong d6i khang
Bacillus sp. KT-bD1 0,00¢ Khoéng d6i khang
Pseudomonas sp. CC-LD1.2 0,00¢ Khong d6i khang
Dbi chiing 0,00¢ -

Trung binh trong ciing mét ¢ét ¢6 Cdc chir cdi khdc nhau biéu thi mikc sai khéc c6 y nghia thong
ké o mirc a=0,01.
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Hinh 3. Kha niang @i khang ciia vi khuan vai nam Foc Tr4 ching LAO1 tai thoi diém 5 NSC: CC-
FN1.1 (A), DHT3 (B), CC-LD2.4 (C), 0-CC4 (D), KT-BDI (E), CC-LD1.2 (F), 0-BT3.1 (G), SL-
DL3 (H), 0-BT1.2 (I), PHT7 (J), O-DT3 (K), PXT6 (L), 0-BT3.2 (M), CC-DT3 (N), CC-LD2.1
(0), PXT1 (P), Bdi chung (Q)

Theo phuong phap khuéch tan giéng
thach, tai thoi diém 48 gio sau cdy hai vi
khuin Pseudomonas spp. CC-FN1.1 va
DHT3 thé hién kha ning dbi khang manh
v6i kich thudc vong dbi khang trung binh
v6i nam Foc Tr4 ching LAO1 lan luot 1a
10,68 mm va 10,04 mm (Hinh 4, Bang 2),
con vi khuan Baclillus sp. CC-LD2.4 c6 kha
ning dbi khang trung binh véi kich thudc
vong d6i khang 14 6,53 mm. Cac vi khuan
Pseudomonas spp. CC-Lb1.2 va O-CC4,
Bacillus sp. KT-DD1, tuy c6 thé hién kha
ning dbi khang trung binh véi ndm Foc Tr4
ching LAO1 & phwong phap cy kép nhung
khong thé hién kha niang ddi khang trong
phuong phéap khuéch tan giéng thach.

CC-1Lb24

CC-FNI1.1 PHT3

su phat trién ctia nAm Foc Tr4 chung LAO1.
Chinh vi vay, khd nang sinh enzyme
chitinase, protease ctia hai ching vi khuan
nay da duoc xac dinh.
3.3. Kha ning sinh enzyme chitinase,
protease ciia 2 ching vi khuin
Pseudomonas spp. CC-FN1.1 va PHT3
Ca 2 vi khuan déu c6 kha ning sinh
tong hop enzyme chitinase véi DPKVPG ciia
vi khuan CC-FN1.1 |a 14,68 mm (Bang 3),
c6 hoat tinh rt manh, vd ctia vi khuin
PHT3 1a 10,59 mm (Bang 3), c6 hoat tinh
kha manh. Tuong tu, hai vi khuan PHT3 va
CC-FNI1.1 ciing thé hién kha ning sinh
enzyme protease voi DPKVPG lan luot 1a

KT-bDI CC-Lb1.2 bC

Hinh 4. Kha ning ddi khang ctia 6 vi khuan véi nim Foc Tr4 ching LAO1 & 48h sau cay

Hinh 4 cho thiy hai vi khuan
Pseudomonas spp. CC-FN1.1 va PHT3 c¢6
kha ning sinh ra cac chat khang nam va
khuéch tan trong moi trudng thach, rc ché

5030

11,83 mm va 9,5 mm (Bang 3), thé hién
hoat tinh kha manh. Li va cs. (2022) cho
rang enzyme protease va chitinase dugc
xem la cac enzyme chiu trach nhiém chinh
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trong thé hién kha ning ddi khang ndm cua vi khuan Pseudomonas spp. PHT3 va CC-
vi khudn, theo d6 vi khuén P. aeruginosa FN1.1 nhim phan giai chitin va protein, la
Gxun-2 da trc ché dang ké sy phat trién cua cac thanh phan quan trong trong ciu tao
Foc Tr4 voi hiéu sut e ché doi khi dat t6i thanh t& bao nam Foc Tr4 gop phan vao lam
75,25% nho kha ning sinh enzyme tang kha nang d6i khang cua cac vi khuén
chitinase. Shen va cs. (2022) ciing da chi ra ndy v6i ndm Foc. Cac enzyme nay c6 thé
rang ching vi khun B. siamensis Gxun-6 duogc sinh ra trong qué trinh nudi ciy cac
¢6 kha ning dbi khang cao véi nim Foc chung vi khuan nay, do vay dich ndi thu
Tr4, cho hiéu suat ddi khang 68,8% trong duogc sau qua trinh nudi céy 2 chiung vi
diéu kién phong thi nghiém, ciing c6 kha khudn Pseudomonas spp. CC-FN1.1 va
nang sinh cac enzyme chitinase va protease PHT3 dugc sir dung dé danh gia anh huong
¢ mirc manh. Diéu nay cho thdy hoat tinh dén su phat trién ciia hé soi va sy ndy mam
enzyme chitinase va protease ciia 2 chung ctia bao tir ndm Foc Tr4 chung LAO1

Bdng 3. Puong kinh vong phan giai enzyme cua 2 vi khuin sau 72 GSC
Vi khuan Puong kinh vong phan giai enzyme (mm)

Chitinase Protease
Pseudomonas sp. CCFN 1.1 14,682 9,50°
Pseudomonas sp. PHT3 10,59° 11,832
Ddi ching 0,00° 0,00°

Trung binh trong ciing mét cét €6 Cdc chit cdi khdc nhau biéu thi mire sai khéc cé ¥ nghia
thong ké o mirc a=0,01.

3.4. Anh huéng cia dich ndi 2 chiing vi DHT3 so véi ddi chirng khong bo sung dich
khuin Pseudomonas spp. CC-FN1.1 va n6i. Soi ndm bién dang, quin va teo lai, &
DHT3 dén sy phat trién cia sgi nAm va mdt s6 vi tri hinh thanh cic mau 16i bi that
niy mam bao tir nAm Foc Tr4 chiing nut hodc trrong phinh 1én (Hinh 5) & mau
LAO1 dugc xir 1y dich ndi hai ching vi khuan

Hinh 5 thé hién su thay ddi hinh thai Pseudomonas spp. CC-FN1.1 va DHT3,
soi nAm Foc TR4 ching LAO1 & nghiém trong khi soi nam phat trién binh thuong &
thiic c6 bo sung dich ndi ctia cic ching vi mau doi chimg.

khudn Pseudomonas spp. CC-FN1.1 va

Pdi chimg ' ' PHT3

Hinh 5. Hinh théi sgi nim ching Foc Tr4 chung LA01 & d phong dai 40X tai thoi diém 72
GSC ¢ d6i chtiing va xir Iy v6i dich noi 2 chung vi khuan Pseudomonas spp. PHT3 va CC-FN1.1.
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Theo nghién clru cua Yun va cs.
(2021), chiing xa khuan Streptomyces sp. 5-
10 c¢6 kha nang sinh ra cic hop chat 1am
thay ddi cAu truc cua soi nAm Foc Tr4, lam
cho soi ndm bién dang, nhén nheo va vo ra,
mdt phan 16n soi ndm Foc Tr4 bi phan huy.
Wang va cs. (2022), cho ring hop chat C14-
iturin A do vi khuan B. amyloliquefaciens
NCPSJ7 tiét ra c6 thé lam thanh té bao va
mang t& bao ndm F. oxysporum f. sp.
niveum bi pha huy, 1am bé mit soi ndm trd
nén go ghé va khong dong déu, sgi ndm méo
mo, teo lai hoac sung to & mot s6 vi tri nht
dinh. Thoi gian tiép xtc véi C14-iturin cang
lau hinh thai soi nam thay doi cang nghiém
trong, soi nam tré nén moéng hon va bién
dang co ngét manh hon. Diéu nay cho thay
rang trong dich ndi nudi cdy hai ching vi

khuan CC-FN1.1 va DHT3 ciing c6 kha
ning sinh ra cic hop chat tuong tu, cac
enzyme chitinase va protease, da tac dong
1am bién ddi cAu tric sgi nAm.

Dich nbi sau nudi cdy hai chung vi
khuidn Pseudomonas spp. CC-FN1.1 va
PHT3 ciing tac dong ro rét dén dén su nay
mam bao tir ndm Foc Tr4 chung LAO1. Cac
bao tr ndm Foc Tr4 chiung LAOI di nay
mam tai thoi diém 12 GSC ¢ nghiém thirc
dbi ching, trong khi d6 chua ghi nhén 15
rang sy nay mam cua bao tir khi xur 1y dich
ndi cac ching vi khuan Pseudomonas spp.
CC-FN1.1 va PHT3 (Hinh 6). Tai thoi diém
24 GSC Hiéu suat e ché nay mam cua hai
chung vi khuan Pseudomonas spp. CC-
FNI1.1 va DHT3 dat lan luot 12 94,33% va
90% (Bang 4).

Bdng 4. Hiéu suat irc ché su nay mam bao tar nam Foc Tr4 chiung LAO1 cua vi khuan

Hiéu luc tc ché (%)

Vi khuan 12GSC 24 GSC
Pseudomonas sp. CCFN 1.1 89,792 90,0082
Pseudomonas sp. PHT3 94,2228 94,332

Dbi chimg 0,00 0,00°

Trung binh trong ciing mét cot €b cdc chir cdi khdc nhau biéu thi mirc sai khdc cé y nghia
thong ké o mirc a=0,01.

O ddi chimg bao tir bao tir nAm Foc
Tr4 ching LAO1 ndy mam véi hinh thai

24 GSC

Doi chimg
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binh thuong, khi xtr 1y voi dich ndi hai
ching vi khuan Pseudomonas spp. DHT3

DHT3 ‘ CCFNLT
Hinh 6. Bao tir nAm Foc TR4 chung LA01 ¢ d6 phong dai 40X tai thoi diém 12 GSC va 24
GSC & dbi chimg va xir 1y dich ndi vi khuan
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va CC-FNI1.1 bao tir xuat hién sy thoai hoa
trong hinh thai, bao tir bi co lai, mot sb bi
den hodc bao tir bj sung to, 5ng mam truwong
phinh phat trién cham (Hinh 6). Két qua nay
tuong tu ghi nhan ctia Pinh Trudong Son va
cs. (2022) khi xir 1y bao tir ciia nam Foc Tr4
v6i dich nuéi xa khuan Streptomyces
diastatochromogenes VNUA27, lam giam
ty 1¢ nay mam va bién dang hinh thai bao tir.
Theo Yadav va cs. (2021), vi khuan B.
amyloliquefaciens S185 c6 kha nang sinh ra
iturin A5, 1 chat c6 kha ning dbi khang
manh v6i ndm Foc, lam giam ty 1& nay mam
ctia Foc xudng con 66% va 37% khi xir 1y &
cac mirc ndng do iturin A5 62,5 ug/mL va
125 pg/mL, trong d6 cac éng mam Foc c6
hinh thai bi bién dang dang ké nhu dau 6ng
mam trwong phinh 1én.
4. KET LUAN

Trong nghién ctiru nay 3 chung Foc
Tr4 giy bénh héo vao trén chudi tai Long
An dugc phan 18p c6 dic trung soi ndm moc
ndi trén mat thach, & tim sgi nAm mau vang
nhat, ra gﬁn ria c6 mau tra“ing voi bao tir dinh
nho dang hinh trimg c6 giot dau, bao tir dinh
16n hinh tring khuyét hodc hinh hat gao dai
c6 3 - 4 vach ngan vai kich thuéce 2,7 - 7,5
um x 2,6 — 11,1 pm. Cac ching vi khuan
Pseudomonas spp. va Bacillus spp. dugc
khao sat déu c6 kha nang d6i khang v6i ndm
Foc Tr4 ching LAO1, trong d6 c6 hai ching
vi khuan c6 hiéu suat d6i khang cao voi Foc
Tr4 ching LAO1 la Pseudomonas sp. CC-
FN1.1 (6517%) va Pseudomonas sp.
DHT3 (62,08%) & 5 ngay sau cy, duong
kinh vong trc ché 1an luot 14 10,68 mm va
10,04 mm. Hai ching vi khuan
Pseudomonas spp. CC-FN1.1 va BPHT3 co
kha nang sinh enzyme chitinase va protease,
dich ndi nuéi cay hai chiing vi khuan nay c6
kha ning lam bién dang hinh thai soi ndm,
{rc ché sy nay mam bao tir & thoi diém 24
gio sau cay 1an lugt 1a 94,33% va 90%.
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