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TOM TAT

Bénh dao on lia la mot trong nhitng bénh danh hudng ndng sudt liia nghiém
trong tai Viét Nam. Trong nghién ciu, vi khudn Bacillus 55 va Bacillus 61
duoc sir dung la vi khudn vimg ré kich thich cdy trong tang trudng diroc
phan lgp tir ving ré lia, dirge ghi nhdn mang lai hiéu qua giam bénh dao
oOn thong qua xv Iy ngam hat va twdi ddat véi vi khudn Bacillus 55, hodgc
phun 1 v6i vi khudn Bacillus 61. Nghién ciru duwoc tién hanh nhdam xdc
dinh hiéu qua ciia viéc phéi hop hai chiing vi khudn nédy véi ty 16 1:1, trong
phong tri bénh dao on la va dao on c6 bong trén lia thong qua cdc bién
phdp xur Iy ngam hat két hop twéi dat, hodc phun 16, hodc ngam hat két
hop tdi ddt va phun 1g trong quan ly bénh dao on ld, phun vi khudn viing
ré quan ly bénh dao on c6 bong. Két qud cho thdy hén hop vi khudn & mdt
$6 twong vmg 106, 107 va 108 cfiu/mL déu cé hiéu qua 1 phong tri bénh dao
on la twong dwong nhau. Tuy nhién, cdc bién phdp xit Iy hon hop vi khudn
van chwa ghi nhan dwoc su khac biét thé'ng ké véi nhau. Bén canh do, két
qud ghi nhdn hén hop huyén phix vi khudn 6 mdt sé 107 va 10° cfiu/mL cé
hiéu qud phong tri bénh dao én ¢é bong va duy tri ndng sudt twong dirong
50 VOi cde nghiém thike cé xik Iy thuée Beam 75 WP.

Tir khéa: Bacillus, dao 6n 14, dao én cé bong, lua

ABSTRACT

Rice blast disease is one of the diseases that affects rice yield in Vietnam
extremely. In this study, Bacillus 55 and Bacillus 61, plant growth
promting rhizobacteria were isolated from rice rhizosphere, were used as
recorded effectively reduce rice blast disease through seed soaking and
drenching soil with Bacillus 55 strain and foliar spraying with Bacillus 61
strain. To determine the effectiveness of combining these two bacterial
strains, with a mixing ratio of 1:1, in preventing rice leaf blast and panicle
blast through seed soaking combined with drenching soil, or foliar
spraying, or seed soaking combined with drenching soil and foliar
spraying in managing leaf blast disease, and spraying method in
managing panicle blast disease. The results showed that the bacterial
mixtures at corresponding densities of 10° 107 and 10° cfu/mL were all
equally effective in preventing leaf blast disease. However, the different
applications of these bacterial mixtures did not have statistical differences
from one another. In addition, the results showed that the bacterial mix at
densities of 107 and 10° cfu/mL was effective in preventing panicle blast
disease and maintaining equivalent productivity compared to the
experiments treated with fungicide as Beam 75 WP.

Keywords: Bacillus, rice leaf blast, rice panicle blast, rice
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1. GIOI THIEU

Bénh dao 6n do nAm Pyricularia oryzae 1a bénh
hai quan trong trén lta va dugc ghi nhén gay hai phd
bién hon 85 quoc gia trén thé gidi (Rao, 1994). Bénh
c6 thé gdy mat nang suat lua tir 70% dén 80% va
tham chi d&én 100% (Miah et al., 2013). Thudc trir
nam 14 bién phap chinh dé kiém S08L bénh nay nhung
ching gdy ra rui ro moi trudong va dan dn khang
thudc (Liang et al., 2024). Viéc 4 ap dung cac tac nhan
kiém soét sinh hoc nhu vi khuan va nam déi khang,
dua trén cac dac tinh than thién v6i moi truong va
hiéu qud cao cta ching, dang tr¢ thanh mot bién
phap thay thé dé quan 1y bénh thuc vat va ngay cang
nhan duoc sy quan tam (Lahlali et al., 2022). Trong
do, vi khuan ving ré ma dlen hinh 1la
vi khuin trong chi Bacillus nhu Bacillus
amyloliquefaciens, Bacillus velezensis, Bacillus
siamensis va Bacillus subtilis c6 tiém ning dang ké
trong viéc giam bénh trén cdy trong (Wang et al.,
2022), chiing s& hitu nhidu co ché nhu tiét khang
sinh, canh tranh va kich khang luu dan cay trong
(Zhang et al., 2023). Hai ching vi khuan Bacillus 55
va Bacillus 61 duoc phan lap tir ving ré 1aa lan luot
¢ Ca Mau va Bac Liéu va dugc ghi nhan c6 kha nang
dbi khang cao ddi V01 P. oryzae. Cu thé vi khuan
Bacillus 55 ¢6 higu suat di khang cao véi P. oryzae,
dat 44,53% o thoi diém 7 ngay; tuong tu vi khuan
Bacillus 61 ciing c6 higu suat d6i khang dat 45,67%
(Nguyen, 2021). Bén canh d96, hai ching vi khuén
Bacillus 55 va Bacillus 61 déu duy tri hiéu qua giam
bénh cao, trong d6 vi khuén Bacillus 55 duy tri hi¢u
qué giam bénh dao on trén laa dén thoi diém 17 ngay
sau lay bénh (NSLB) bang bién phap 4o hat va tudi
bd sung huyen phu vi khuan & mat s6 108 cfu/mL
vao thoi diém 5 ngdy trudc lay bénh (NTLB) (Phan,
2022); vi khuédn Bacillus 61 cing c6 hiéu qua tuong
ty bang bién phap phun huyén phu vi khuan nay qua
1a & mat s6 10° cfu/mL (Nguyen, 2022). Tuy nhién,
céc nghién ctru trén chi dugc tién hanh véi timg
chung vi khuan ddi khang riéng 1¢ va chua c6 danh
gid v¢ hiéu qua giam bénh dao 6n ¢ bong cua hai
chung vi khuan nay. Do d6, nghién ctru nay duoc
thuc hién nhim xac dinh hiéu qua phong tri bénh
dao 6n 14 va dao on c6 bong trén lua & diéu kién nha
ludi khi xir Iy hn hgp huyén phi hai ching vi khuan
Bacillus 55 va Bacillus 61 & cac mat s6 khac nhau
va & cac bién phap xir Iy khac nhau gom ngam hat
két hop tudi dat, hodc phun 14, hodc ngdm hat két
hop tudi dat va phun 14 déi véi dao 6n 14; phun qua
1a 601 v6i dao 6n cd bong nham tim ra bién phéap xir
1y ti wu trong phong trir bénh dao 6n.
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2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vat liéu nghién ciru

Gidng laa dwgc s dung cho thi nghiém la
Jasmine 85 ¢ dic tinh man cam véi bénh dao on.
Ching nim Pyricularia oryzae CT3 1a ching ndm
doc nhit gay bénh dao 6n 14 trén gidng Jasmin 85
duoc sang loc boi Nghi (2021) va dugc chon lam
nguén vat ligu cho céac thi nghi¢m trudéc do. Hai
ching vi khuan Bacillus 55 va Bacillus 61 dugc
cung cip boi Phong thi nghiém Bénh hai cy trong,
Khoa Bao vé Thuc vat, Truong Nong nghiép,
Truong Pai hoc Can Tho. Thube Beam 75 WP véi
hoat chét Tricyclazole (tir Cong ty thudc khir tring
Viét Nam VFC).

2.2. Thi nghiém 1: Panh gia hiéu qua phong

tri ciia hon hop vi khuén Bacillus d6i véi
bénh dao 6n 14 do nAm Pyricularia oryzae

Muc tiéu: Nhim xac dinh mat sé va phuong
phap xir 1y hdn hgp huyén phu hai vi khuan Bacillus
55 va Bacillus 61 cho hi¢u qua phong tri bénh dao
on la.

B tri thi nghi¢m: Thi nghiém dugc b tri theo
thé thirc khdi hoan toan ngiu nhién 2 nhan t6 gdbm
12 nghiém thirc (9 nghiém thirc can khao sat va 3
nghiém thirc dbi chimg xir 1y bang nude cat) véi 4
1an lap lai, mdi 1an 1ap lai 1a 1 chau laa gdm 10 cay.
Trong d6, nhan t5 A 1a mat s6 ctia hdn hop huyén
phu vi khuan Bacillus 55 va Bacillus 61 véi ty 18 1:1
6 10° cfu/mL, 107 cfu/mL, 10° cfu/mL va nhan t6 B
1a bién phap xir 1y hdn hop vi khuan, dugc tién hanh
ngam hat va tudi dat, phun qua 14 va két hop ngam
hat, tudi dit va phun qua 1a (Bang 1).

Cach thuc hién

Chuan bi huyén phi ndm Pyricularia oryzae
CT3: Nam dugc nudi trén moi truong dich trich 14
laa (200 g 14 laa, 20 agar, pH 6,5-6,8, nudc cat vira
da 1000 mL) va két hop duy tri & diéu kién chiéu
sang téi xen k& (12 gio sang: 12 gid tbi) trong 15
ngay dé kich thich ndm P.oryzae sinh bao tir. Huyén
phu nam dugc thu va sau do xac dinh mét s0 bao tir
bang lam dém hong cu, 10i pha loéng vé mat s6 7x
10* bao tir /mL bang nudc cat vo tring.

Chuan bi hén hop vi khuan: Vi khuan Bacillus
55 va Bacillus 61 dugc nudi cdy trén dia thach
nutrient agar (Himedia). Sau 48 gio, tirng huyén phu
vi khuan duoc thu béng nude mudi sinh 1y 0,9 %.
Huyén phi mdi vi khuan duoc xac dinh mat s6 bz:ing
phuong phéap pha loang va nho giot (Chen et al.,
2003) trén dia thach nutrient agar. Khuan lac hinh
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thanh trén dia sau 36 gio dugc dém va xac dinh mat
s0 (cfu/mL) cua huyén phu goc. Huyén phu vi khuan
goc duoc bao quan ¢ nhiét do 4°C cho deén khi mét
s0 dugc xac dinh. Hon hgp huyén phu cua hai vi
Béang 1. Cic nghiém thirc trong thi nghiém
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khuén dugc phdi tron theo ty 1¢ mat s6 bér}g nhau
Ung voi ty 1€ 1:1 voi timg vi khuéan thanh phén bang
mat sO cia hon hop.

Mt s6 hén hop vi

Bién phap xur ly (B)

khuin (A) Ngim va tuéi dat (1) Phun qua 14 (2) Két hop
Ngam hat trong 24 gio voi x A \ .
6 . .
10% cfu/mlL hdn hop vi khuan véi mat sb PhuP ho,n. hQP h&lyen phl} V1 két hop hai bi¢n phap xur
khuan véi mét so tuongung ., T, T s
. tuong Ung va tu6i b6 sung 15 ly ngam va tudi dat (1)
10’ cfu/mL qua la véi 15mL/chau vao ,
mL hon hop vi khuan/ chau & | NTLB va 10 NSLB + phun qua 14 (2)
108 cf/mL thoi diém 15 NSG v
IS Ngam hat v6i nudc cat vo Phun 14 véi nudce cit vo Ke’t hq? hai bién p%llapxxu’
boi chimg am . \ ly ngam hat + tudi dat
trung trung . .
va phun 14

Ghi chu: NSG: ngay sau gieo, NTLB: ngay trudc ldy bénh, NSLB: ngay sau ldy bénh

Chuan bj ciy lua: tuyén chon nhitng hat lta chic,
khoe va sach bénh, sau do tién hanh ngdm hat trong
nude am (khoang 54°C — 2 s6i 3 lanh) trong 15 phat
de kich thich hat nay mam dong déu va giam thiéu
mam bénh. Tiép theo, hat dwgc khir tring bing
Ca(ClO); 1% trong vong 5 phut rira lai 5 1an voi
nudc cit vo tring. Doi voi cac nghiém thirc (ngam
cOng tudi dat) va nghiém thirc ngam cong tudi dat
két hop phun 14, hat gidong sau khi khur trung dugc
ngdm trong ong fancol chira 30 mL huyen phu vi
khuén trong 24 gio (Nga et al., 2010). O nghiém
thirc dbi chimg va nghiém thirc phun la, hat giéng
dugc ngdm véi nude cat vo trung. Sau d6 hat giong
dugc u trong dia petri ¢d dé gidy am 0 2 mat trong
tu um cho dén khi hat laa vira nay mam. Hat duogc
tién hanh gieo voi 10 hat/chau va kich thudce
17x12,5 cm (m6i chéu chua 1 kg dat da duoc thanh
trung 2 lan & nhiét 6 121°C trong 30 phit, moi lan
cach nhau 2 ngay).

Céc chiu duoc chim soc va bon phan déu theo
cong thirc phan bon trén 1aa 100 N- 60 K,O- 30 P,Os
(Nguyen, 2009).

Thyc hién 1ay bénh nhédn tao vao thoi diém 20
NSG (khi céy ¢6 5 - 6 14) bang cach phun uét deu
12 mL huyén phii bao tir ndm P. oryzae véi mat sb
7x10% bao tir /mL vao lic chiéu mat va duy tri chau
ltia trong phong G bénh véi nhiét do 25°C, 4m o >
90% trong 24 gio. Sau do, cac chau lua dugc chuyén
ra nha ludi c6 che mat, phun suwong thuong xuyén
dé tao diéu kién cho bénh phat trién (Tran, 2010 ¢
hi¢u chinh).

Cach ghi nhan chi tiéu: Theo ddi va ghi nhén
triéu ching bénh ¢ cac thoi diém 5, 10 va 15 NSLB,

khi trigu chirng bénh xuat hién thi ta tién hanh ghi
nhén ty 1¢ bénh va phan tram dién tich 14 bi bénh.

— Ty 1¢ bénh (%) = g S0Mbeh_, 4

Tong s6 14 quan sat

— Ubc lugng ph?m tram dién tich 14 bi bénh
theo thang danh gia cua IRRI (2002).

— Dién tich bén dudi duong cong tién trién
bénh (AUDPC) duoc tinh theo coéng thic cua
Shanner and Finney, 1997.

n=1

oy
AUDPC = E (%) (tisg — &)

=1
Trong do:
n = s6 lan 1ay chi tiéu,

yi= ty 1€ bénh hoac ph?m tram dién tich 14 bénh
tai lan do thir i,

= thoi gian cta lan do thu i.

2.3. Thi nghi¢ém 2: Panh gia hi¢u qua phong
tri cia hon hop vi khuan Bacillus voi
bénh dao 6n c6 bong do nam Pyricularia
oryzae

Muc tiéu: tim ra mat s hiéu qua ctia hdn hop
huyén phu hai vi khuén Bacillus 55 va Bacillus 61
trong phong tri bénh dao 6n cb bong ¢ diéu kién
nha ludi.

B tri thi nghi¢m: Thi nghiém duoc bd tri khdi
hoan toan ngau nhién 6 nghiém thic voi 4 lan lip
lai. Sdu nghiém thirc bao gdbm: phun hdn hop vi
khuan 10° (cfu/mL), phun hdn hop vi khuan 10’
(cfu/mL), phun hén hop vi khuan 10° (cfu/mL),
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phun Beam 75WP, phun Beam 75WP két hop
107(cfu/mL) va d6i chirng 4m (phun v6i nude cat).

Cach thuec hién:

Chuan bi cdy lua: gieo hat lia vo tring vira nay
mam vao chau nhua (32x27x18 cm) ¢6 chira san 5
kg dat rudng duoc thu tai tai rudng lua & quoc 10
61C, huyén Chau ThanhA, tinh Hau Giang. Mbi
chau gieo 15 hat.

Xurly vi khuan phun 30 mL hdn hgp huyen phu
vi khuan ¢ mat sb twong tmg 105, 107, 10% cfu/mL &
thoi diém 5 NTLB va lap lai & thoi diém 5 NSLB,
d6i v6i nghiém thirc thudc hoa hoc Beam 75 WP chi
phun duy nhat ¢ thoi diém 5 NTLB theo liéu luong
khuyen cdo (0,625 g/ lit) voi 30 mL/ chdu, phun
nude cit vo trung dbi véi nghiém thic ddi ching
am. Riéng ddi v6i nghiém thirc Beam 75 WP két hop
107(cfu/mL), ta tién hanh phun cung lic thu6c hoa
hoc va vi khuan & thoi diém 5 NTLB va phun b
sung vi khuan & thoi diém 5 NSLB.

Lay bénh nhén tao: Vao thoi diém cay lua dang
tro dong loat (75 NSG), ta tién hanh phun huyén phu
nam P. oryzae mat s6 7x10* bao tir /mL véi liéu
luong 30 mL/chau (Ghatak et al., 2013 c6 hiu
chinh). Sau khi lay nhiém, cac chau Tt duogc chuyén
vao phong 1 bénh véi nhiét do 25°C, am d6 >90%
trong 24 gid. Sau do, cac chiu lua duogc chuyén ra
nha ludi che mat, phun swong thudng xuyén dé tao
diéu kién cho bénh phat trién.

Ghi nhén chi tiéu: Chi ti€u bénh duogc ghi nhan
qua cac thoi diém 5, 10 va 15 NSLB. Chi tiéu duoc
theo doi va danh gia trén tong s6 bong trén chau
tuong tng voéi 15 bong.

S6 bong bi bénh

Ty 1¢ bong bi bénh (%)= X100

Téng s6 bong

Ty 1¢ hat chdc: Vao thoi diém thu hoach, bong
dugc cat (15 bong lua/chéu) cho vao ting tai riéng
biét va ghi nhan. Sau do, bong duogc phoi kho va tién
hanh tach chac, 1ép dé ghi nhan chi tiéu.

Trong lu’orng thyc té (g/chau) iy toan bo hat

chéc trén moi chdu can trong luong, sau d6 do & 4m
d6 va quy vé trong luong & am do 14%.

Tdp 61, S6 1B (2025): 142-151

WO (100—H0)

Wim do 14%=
am db 14% Téng s6 bong

Trong do:

Wo: Trong lwong ltic can mau (g/chau),
Ho: Am d6 lic can mau (%).

2.4. Xirly so liéu:

S6 liéu duoc xir 1y bang phﬁq mém Microsoft
Excel version 2016 va phan tich thong k€ bang phan
meém MSTATC qua phép thtr Duncan.

3. KET QUA VA THAO LUAN

3.1. Hi¢u qua phong tri b¢nh ciia hén hep vi
khuan Bacillus doi véi bénh dao 6n 1a do
nam Pyricularia oryzae

Qua két qua ty 1¢ bénh dao 6n 14 (Bang 2) cho
thdy hon hop huyén phu hai vi khuan & cac mat sd
khac nhau déu c6 ty 1¢ bénh thap twong dwong nhau,
dong thoi thap hon va khéc biét c6 ¥ nghia thong ké
so voi d6i chimg 4m & thoi diém 5 NSLB. O thoi
diém 10 NSLB, cac nghiém thirc ¢6 ty 1¢ bénh ting
so voi thoi diém 5 NSLB. Tuy nhién, giita cac mat
s0 hdn hop vi khuan véi bién phép xir Iy tuong ting
va nghiém thirc d6i chimg khong c6 sy khac biét ¢6
¥ nghia thong ké. O thoi diém 15 NSLB, ty 1 bénh
dugc ghi nhan khac biét khong ¢ ¥ nghia thong ké
giita nghiém thirc ¢6 xtr 1y vi khuan va ddi ching
am. Mat khac, ty 1€ bénh giita cac bi¢n phap xu li
khac nhau nhu ngdm hat va tuéi dat, phun qua 1a va
ngam hat, tudi dat va két hop phun huyén phii hon
hop qua 1a khac biét khong ¢ y nghia théng ké & ca
ba thoi diém ghi nhan chi tiéu.

Vvé phﬁn tram dién tich 14 bénh, cac nghiém thirc
& cac mat sd thir nghiém déu thip twong dwong
nhau, dong thoi thap hon va khac biét co ¥ nghia
thdng ké so v6i dbi ching chi xtr Iy nude ct qua cac
thoi hai thoi diém 10 va 15 NSLB. Riéng nghiém
thir xir Iy 108 cfu/mL thé hién hiéu qua phong trir ca
3 thoi diém khdo sat. Vé phan trim dién tich 14 bénh
& bién phap xir Iy hdn hop hai vi khuan van chua ghi
nhén sy khac biét c6 y nghia théng ké voi nhau
(Béang 3, Hinh 1).

Bang 2. TV 1 (%) bénh dao 6n 14 do nim Pyricularia oryzae qua cac thoi diém

Thoi diém 5 NSLB
- ién phap xirly (B) ~ Ngim hat va tuéi . S Trung binh
Mit s6 (A) dat Phun qualada  Keéthop (A)
10° (cfu/mL) 42,50 b-e 43,33 b-¢e 40,83 cde 42,22 B
107 (cfu/mL) 44,17 bed 45,00 be 37,50 de 42,22 B
108 (cfu/mL) 36,67 ¢ 42,50 b-e 38,33 cde 39,17B
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Thoi diém 5 NSLB
i€én phap xirly (B Ngam hat va twéi . P Trung binh
M g d.:‘i ¢ Phun quala  Ket hgp (i)
boi chiing 4m 49,17 ab 43,33 b-e 54,17 a 48,89 A
Trung binh (B) 43,12 43,54 42,71
Muc y nghia F(A) ™, F(B) ™, F(AB)"
CV(%) 9,97
Thoi diém 10 NSLB
i€n phap xirly (B Ngam hat va twéi . P Trung binh
M g dat Phun quala  Keét hop (i)
10° (cfu/mL) 64,17 66,67 70,83 67,22
107 (cfu/mL) 70,83 76,67 67,50 71,67
108 (cfu/mL) 68,33 69,17 70,00 69,17
Dbi chirng am 80,00 77,50 80,83 79,44
Trung binh (B) 70,83 72,50 72,29
Mtc y nghia F(A) ™, F(B)™, F(AB) ™
CV(%) 18,62
Thoi diém 15 NSLB
ién phap xw ly (B Ngam hat va twéi . J Trung binh
M g dit Phun qualada  Keét hop (i)
10° (cfu/mL) 91,67 75,83 88,33 85,28 A
107 (cfu/mL) 75,83 77,50 83,33 84,17 AB
108 (cfu/mL) 69,17 75,00 66,67 70,28 B
Dbi chirng am 91,67 85,83 75,83 79,17 AB
Trung binh (B) 82,08 78,54 78,54
Mtc y nghia F(A): ** F(B): ™, F(AB): ™
CV (%) 11,99

Ghi chii: cdc s6 trung binh trong cing mét bang theo sau boi mét hodc nhiéu chir cdi giong nhau khdc biét & mikc y
nghia qua phép thir Duncan, **: Khac biét o murc y nghia 1 %, ns: non-significant (khong khdac biét y nghia). NSLB:

‘ PC NT © . NT_10%cfw/ml) =0 NT 10%(cfu/mh .- NT 10%(cfu/ml)
= B B , Bl /
Fairt D ARE D n T Gl
| § ES 1 E e |
|§ g t ’: 2 ; » 1
) - Bl Bl B
- pC P E00 P 106(cfwml) Lo P 107cfuml) & P 10%cfw/ml)

RIS

DPC_NP NP_10%cfu/ml) NP_107(cfu/ml) NP_10%(cfu/ml)

Hinh 1. Tri¢u ching bénh dao on trén 4 do nAm Pyricularia oryzae & cic nghiém thirc dp dung hén
hop hai chiing vi khuan Bacillus 55 va Bacillus 61 & thoi diem 15 NSLB
Ghi chu: BC_NT: z?é'i chirng ngdm hat va tuci ddt.; NT: ngdm hat va twdi dit; DC_P: déi chiimg phun qua lé; P: phun
qua la, DC_NP: Doi chirng ngdm hat, twoi dat va phun qua la, NP: ngdm hat, twoi dat va phun qua la
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Bing 3. Phin trim dién tich 14 bénh dao 6n (%) do niAm Pyricularia oryzae qua cac thoi diém

Thoi diém 5 NSLB

ién phap xirly (B)  Ngam hat va tuéi . S Trung binh
Mit 56 (A) dat Phun qua la Keét hop (A)
10° (cfu/mL) 2,80 2,44 2,16 2,47 A
107 (cfu/mL) 1,99 2,25 2,20 2,15 AB
1(’)8 (cfu/mL) 1,24 1,53 1,30 1,36 B
boi chimg am 2,78 3,04 2,88 2,90 A
Trung binh (B) 2,20 2,32 2,14
Mtc y nghia F(A): ** F(B): ™, F(AB): ™
CV(%) 26,53
Thoi diém 10 NSLB
Mitsé (A) ién phap xir ly (B) Ngim l;lzgtva tudi Phun quali  Két hop Trur(li)bmh
10° (cfu/mL) 15,05 12,28 10,34 12,56 B
107 (cfu/mL) 13,40 21,04 15,57 16,67 B
1(’)8 (cfu/mL) 12,88 16,49 13,73 14,37 B
boi chimg am 32,43 35,28 33,77 33,83 A
Trung binh (B) 18,44 21,27 18,35
Mic y nghia F(A) ™, F(B) ™, F(AB) ™
CV (%) 33,7
Thoi diém 15 NSLB
Mitsé (A) ién phap xur ly (B) Ngam l;lzgtva twoi Phun qua 14 Két hep Trur(li)bmh
10° (cfu/mL) 33,63 28,34 27,50 29,82 B
107 (cfu/mL) 28,98 29,54 34,74 31,09B
108 (cfu/mL) 28,13 28,58 25,07 27,26 B
Déi ching 4m 40,38 47,96 43,08 43,81 A
Trung binh (B) 32,78 33,60 32,60
Mic y nghia F(A): ™, F(B): ™, F(AB): ™
CV (%) 23,02

Ghi chii: cdc s6 trung binh trong cing mét bang theo sau boi mét hodc nhiéu chir cdi giong nhau khdc biét & mikc y
nghia qua phép thir Duncan, **: Khac biét ¢ mirc y nghia 1 %, ns: non-significant (khong khac biét y nghia). NSLB:

ngay sau lay bénh

Theo nghién ciru cia Phan (2022) va Nguyen
(2022), khi danh gia kha nang kiém soat bénh dao
6n 1a cta hai ching vi khuan Bacillus 55 va Bacillus
61 & dicu kién nha lu6i da ghi nhan ca hai chung vi
khuén déu phong trir c6 hi€u qua bénh dao 6n 14 &
ca hai co ché sang loc, kich khang va d6i khang. Tuy
nhién, vi khuan Bacillus 55 thé hién wu thé hon ¢
bién phap kich khang va nguoc lai Bacillus 61 c6
hi€u qua phong trir bénh t6t hon khi ap dung chung
vi khuan nay nhu mot tac nhan ddi khang tryc tiép
v6i bénh dao 6n 14. Chinh vi thé, hon hop hai ching
vi khuan nay gitp gia tang hiu qua phong trir bénh
dao 6n 14 ¢ ca hai co ché da dugc sang loc. O két
qua nay, hdn hop hai vi khuan Bacillus 55 va
Bacillus 61 v&i ty 18 phdi tron 1a 1:1 dd mang lai hiéu
qué kiém soat bénh twong dwong nhau & cac mat s6
thir nghiém, 10° ¢fu/mL, 107 cfu/mL va 108 cfu/mL.
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Bién phép xu ly hén hop huyén phu hai vi khuan
trén bao gobm: ngdm hat va tué6i dat, phun qua la va
bién phap két hop giira hai bién phap nay déu thé
hién kha nang kiém soét dugc bénh dao 6n 14 véi cac
gi4 tri trung binh ctia ty 1¢ bénh va phan tram dién
tich 14 bénh thap hon so v6i nghiém thirc khong xur
ly. Céac nghién ctru cho rang khi xtr 1y vi khuan bang
bién phap ngam hat giong nham giup vi khuan dinh
vi trong hat va tudi bd sung vi khuan trudce chung
nhlem v6i mam bénh, gop phéan ting cudng vé mat
sO ctia vi khuan tai viing ré trude thoi gian lay bénh,
tir d6 ting kha ning kich thich tinh khang cay trong
chéng lai mam bénh xdm nhiém sau d6 (Ngaet al.,
2010; Tran et al., 2016) thong qua tdng cudng cac
co ché bao vé thuc vat nhu enzyme peroxidase,
lignification, superoxide dismutase hodc hop chit
phenolic (Jetiyanon & Kloepper, 2002). O bién phap
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phun huyén phu hdn hop vi khuan qua 1a c6 kha
niang quan 1y duoc mam bénh do cac chung Bacillus
s& hiru co ché khac nhau va chung c6 thé tiéu diét
tryc tiép mam bénh nhu tiét khang sinh, enzyme
thity phan vach té bao mam bénh khi chung tiép xtic,
co ché nay da dugc ghi nhan boi Sivasakthi et al.
(2014). Mat khac, trong mot s6 nghién ciru, khi ap
dung hdn hop ciia hai hodc ba ching vi khuan ving
1é cho thay hiéu qua kich khang cao hon khi chi ap
dung don vi khuan (Jetlyanon & Kloepper, 2002).
Trong nghién ctru nay, khi hén hop ca hai chung vi
khuan véi hai co ché bao vé véi 601 khang va kich
khang chong lai bénh dao 6n do nim P. oryzae da
gitp phong tri c6 hi€u qua bénh nay trén lua. Mat
khac trong nghién ctru truée cua Phan (2022) va
Nguyen (2022), khi ap dung don 1& wvi khuén
Bacillus 55 bang bién phap ngam hat va tudi bd sung
vi khudn nay & 10% cfu/mL va Bacillus 61 bang bién
phap phun huyén phu vi khuéin qua la 6 mat 56 106
cfu/mL kha néng phong tri tot d6i véi bénh dao 6n
14 16 rét va duy tri hiéu qua on dinh. Nguoc lai ¢ két
qua nay, sy khac biét vé hiéu qua phong tri bénh dao
6n la gitra cac bién phap xu ly hén hop vi khuan van
chua thé hién 16 rang co thé do ty 1¢ phdi tron cua
hdn hop vi khuan nay chua phu hop tuong tmg vdi
ting bién phap xtr Iy hdn hop. Cu thé, khi khai thac
bién phap kich khang thi ty 18 vi khuan Bacillus 55
cao hon so vé6i ty 1& Bacillus 61 trong hdn hop va
nguoc lai & co ché ddi khang. Vi thé can thiét nghién
ctru sdu hon vé co ché va ty 1¢ phdi tron nham gia
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tang hiéu qua phong trr bénh cua hdn hop hai chiing
vi khuan nay ddi voi bénh dao on 14.

3.2. Hi€u qué phong tri bénh caa hén hop vi
khuan Bacillus doi véi bénh dao 6n co

bong do nAm Pyricularia oryzae

Két qua ty 1¢ bénh (Bang 4) thé hién cac nghiém
thirc xir Iy hon hop huyén phu vi khuan Bacillus 55
va Bacillus 61 & mat s 107 va 10°® cfw/mL 6 ty 1¢
bénh dao on cb bong thap hon va khac biét ¥ nghia
thng ké so voi dbi chimg 4m (phun nudc cit vo
tring). Pong thoi, cac nghiém thirc nay cho hiéu qua
phong tri twong duong so v&i ddi chimg duong
Beam 75 WP va Beam 75 WP+ 107 cfu/mL qua cac
thoi diém 5, 10, 15 NSLB.

Vé chi s6 AUDPC, 1a chi sé biéu thi mic do
bénh tich lily theo thoi glan ghi nhan két qua tuong
tu nhu ty 1& bénh khi chi c6 hdn hop vi khuan & hai
mat s tuong g 107 va 10% cfu/mL c6 trung binh
thap twong duong nhau va dong thoi thap hon, khac
biét ¥ nghia thong ké so v6i ddi chung am. Tuy
nhién, giad tri nay cao hon hai nghiém thuc xur ly
Beam 75 WP va Beam 75 WP+ 107 cfu/mL. Sy két
hop giita hdn hop vi khun véi thude hoa hoc cho
thay hiéu qua cao trong dwong voi nghiém thirc chi
sir dung thudc hoa hoc. Nhu vay, hon hop vi khuan
cho hiéu qua phong trir bénh dao 6n c6 bong thap
hon nghiém thirc hoa hoc Beam va viéc phdi hop vi
khuan véi thudc Beam khong gép phan ting hi¢u
qua phong trir bénh.

Bang 4. Ty 1é bénh (%) dao on c¢6 bong do nidm Pyricularia oryzae cia cac nghiém thirc qua cac

thoi diém
- , Ty 1€ bénh (%) dao 6n c6 bong

Nghi¢m thire 5 NSLB 10 NSLB 15 NSLB AUDPC
106 (cfu/mL) 21,60 ab 51,18 ab 73,35 ab 493,47 a
107 (cfu/mL) 11,78 b 34,75 be 47,78 abc 322,48 b
10° (cfu/mL) 13,45 ab 21,98 cd 44,90 be 255,81b
Beam 75 WP+107(cfu/mL) 7,40 b 15,93 cd 17,63 ¢ 142,26 ¢
Beam 75 WP 6,80 b 12,03d 19,88 ¢ 126,88 ¢
Péi chimg 4m 27,85 a 59,95 a 78,4 a 565,29 a
Mirc ¥ nghia * *% *% *%
CV (%) 33,03 36,67 41,52 30,68

Ty 1é hat chic (%) va khdi lwong thue té
(g/chéu)

Céc chi tiéu ning suat (Bang 5) cho thay véty 1é
hat chéc, hon hop vi khuan ¢ mat sb 107 va 10°
cfu/mL, Beam 75 WP+10"cfu/mL va Beam 75WP
déu co ty 18 cao, dong thoi cao hon va khac biét ¥
nghia thong ké so v6i nghiém thirc ddi chimg am va
nghiém thirc vi khuan mat s6 10° cfu/mL. Trong do,
nghiém thirc Beam 75WP cho ty 1€ hat chic cao
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nhét, khac biét so v6i hai nghiém thure xt 1y vi khuan
& mat s6 107 va 10® cfu/mL. V& khdi luong thuc té,
nghiém thirc 10% (cfu/mL) duge ghi nhan c6 hiéu
qué bao vé ning suit lta uu thé hon hai nghiém thirc
10° (cfu/mL) va 107 (cfu/mL). Gi4 tri trung binh dat
21,92 g/ chau cao tuong duong véi nghi€m thuc
Beam 75 WP va nghiém thitc Beam 75 WP+10’
(cfu/mL), ddng thoi cao hon khéc biét so v6i nghiém
thirc d6i chung chi dat 17,88 g/ chau.
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Bing 5. Anh huéng ciia bénh dao 6n 6 bong do nim Pyricularia oryzae dén ning suit laa

Chi tiéu ning suit

Nghi¢m thire TY 1¢ hat chic (%) Khbi lugng thyc t& (g/ chiu)
106 (cfu/mL) 35,03 ¢ 18,61 bc

107 (cfu/mL) 48,56 b 18,72 be

108 (cfu/mL) 47,05b 21,92 ab

Beam 75 WP+107 (cfu/mL) 56,35 ab 22,97 a

Beam 75 WP 60,52 a 22,68 ab

Déi ching 4m 33,19¢ 17,88 ¢

Mtc y nghia ok *k

CV(%) 14,04 12,68

Ghi chi: Trong cung mot cot, cdc gia tri trung binh theo sau boi chit ¢6 ki tw theo sau khac nhau thi c6 khdc biét y nghia
thong ké qua phép kiém dinh Duncan; **: khac biét muc y nghia 1%.

103(cfu/ml)

Y|

Beam 75 WP

Hinh 2. Tri¢u chimg b¢nh dao 6n co bong do nim Pyricularia oryzae ciia cac nghi¢m thirc 4p dung hén
hop hai chiing vi khuan Bacillus 55 va Bacillus 61 tai thoi diém 15 NSLB

Két qua thi nghiém cho thdy hdn hop vi khuan
Bacillus 55 va Bacillus 61 d&u c6 kha niang phong
tri d6i v6i bénh dao 6n c6 bong do nam Pyricularia
oryzae. Trong d6, nghiém thic xtr 1y hon hop vi
khuan & 107 (cfu/mL) va 10% (cfu/mL) bang bién
phép phun qua 14 c6 hi€u qua phong tri 16 rang hon
s0 v6i hdn hop vi khuan ¢ 10° (cfu/mL). Higu qua
phong tri bénh trén tan 14 cay ciia mot tdc nhan sinh
hoc bi chi phdi dang ké boi cac diéu kién khi hau
nhu nhiét do, 4m do, 4nh sang... cac yéu td nay quyét
dinh dén sy ton tai va sdng st ciia ching. Trong khi
d6, nhom vi khuan ving ré Bacillus 14 chi vi khuan
nay duoc (mg dung rong ri va kiém soat thanh cong
nhiéu mam bénh lan truyén qua dat va tan 14 cay
(Blake et al., 2021). Chi vi khuan nay phan b &
nhiéu h¢ sinh thdi khéc nhau duoc biét dén 1a nhém
vi khudn c6 ndi bao tir vi thé chiing dé dang thich
nghi va ton tai lau dai ngay ca trong diéu kién bét loi
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nhu nhiét do cao hodc diéu kién kho han (Compos,
2010). Vi thé, viéc ap dung hdn hop vi khuan
Bacillus 55 va Bacillus 61 trong phong tri bénh dao
6n ¢b bong 14 hoan toan ¢6 co sé va mang tinh kha
thi cao. Nhom vi khuan Bacillus c6 thé san xuat mot
s6 chat lien quan dén mam bénh nhu tiét ra
siderophore, enzyme phan giai vach t& bio nim
bénh, cac hop chat khang sinh, ching con co kha
ning canh tranh dinh dudng, khong gian séng véi
mam bénh tir d6 lam giam bénh va gia ting ning
suat trén cdy trong (Hegde et al., 2022). Mt khac,
su phdi hop giita hon hop vi khuin ¢ mat sé 107
(cfu/ml) véi thudc héa hoc Beam 75 WP chua ghi
nhan gia tang hi¢u qua so véi xir Iy thudc hoa hoc
Beam 75 WP don 1¢, nén cin ¢ cac nghién ciru sdu
hon vé& su phdi hop nay trong d6 ¢ ca viéc giam
ndng do thudc hoa hoc va ty 1¢ phdi tron nhim mang
lai hiéu qua phong tri t6i ru gop phan giam thiéu
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nguy co du lugng thude trir nAm trong hat. Hudng
nghién ctru ndy dugc tim thay trong két qua ciia Wu
et al. (2022), khi sy phéi hop don 1¢ hodc ca hai hoat
chat thudc hoa hoc tricyclazole hodc isoprothilane
v6i PSB-06 & mat s6 2x10° c6 kha niang kiém soat
hiéu qua bénh dao 6n. Nghién ctru cling ghi nhan sy
tang truong cua PSB-06 khong bi 4anh huong boi
nong do 1én dén 1,25 mg/L tricyclazole.
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4. KET LUAN
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