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ABSTRACT

Study on screening of rhizobacteria for biological control of grain rot
on rice caused by Burkholderia glumae

Grain rot or bacterial panicle blight caused by Burkholderia glumae is important
disease on rice. In Vietnam, the disease reduce 75% yield loss in severe infested field.
Disease control based on chemical method cause negative effect on environment and
also promote development of resistant strain. This study focus on biological control of
the disease using rhizobacteria with aim to screen promising antagonistic bacteria can
inhibit pathogenic bacterium and can control the grain rot disease on rice. In in vitro
test, nine from thirty-six tested rhizobacteria showed antagonistic ability to B. glumae
with inhibition zone from 0.6 -11.8 mm, two strains Pseudomonas fluorescens 28 and P.
fluorescens 44 showed highest inhibition zone. When apply suspension of these strains
(103cfu/ml) on rice plant at 2 days before flowering and 5 days after flowering can
reduced disease very good and increase yield compared nontreated control in
greenhouse conditions.

Keywords: Antagonistic bacteria, Burkholderia glumae, grain rot, rice.

I. GIO1 THIEU laa & dong bang séng Ciru Long, dic biét
vao vu Hé Thu va Thu Poéng do mua
nhiéu (Pham Vin Kim, 2016). Vi khuan
tan cong lha ca giai doan cdy con, giai

Bénh théi hat hay con goi 1a bénh 1ép
vang do vi khuan Burkholderia glumae 1a
bénh gy hai ning suit quan trong trén ’ ’
laa & nhidu qudc gia trén thé gidi va ca doan lda tro va pht trin hat (Agarwa’ll
Viét Nam (Trung ef al., 1993; Ham et al., et a‘l., 1989)’ tuy nhién géyvhai nang suat
2011; Riera-Ruiz e al, 2014: Zhou, nhiéu nhat ’vao giai doan trd va giai doan
2014). Bénh thuong xuyén gy hai trén 539 thy phan (ngam sira Yé vao bot). Gie
lua bi bénh giai doan tr6 lam hat bi 1ép

- ) nén goi 1a bénh 1ép vang hay 1ép xanh. Vi
Nguroi phan bién: PGS.TS. Tran Vii Phen.
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khuan tan cong giai doan sau khi phoi da
hinh thanh thi giy triéu chimg thdi phoi
nhii din dén hat khong vao chic duoc.Vi
vay bénh co tén la 1ép vang hoac thdi hat
tly giai doan bong lta nhiém bénh. Néu
bénh ning c6 thé 1am that thu ning suit
lén té1 75%, lam giam trong luong hat,
hat khoéng thu phén duoc lam bong bi
ding khong cti dugce (bac bong), ngoai ra
vi khuén con trc ché sy nay mam cua hat
khi vi khuin luu t6n trong hat gidng
(Agarwal et al., 1989; Trung et al., 1993).
Trén thé gidi bénh dugc ghi nhan la mam
bénh can quan tdm trong diéu kién bién
d6i khi hau hién nay (Ham et al., 2011).
Bién phap phong trir bénh thdi hat do
B. glumae chi lyc van 1a bién phap héa
hoc. Tuy nhién bi¢n phap nay thuong 6
nhiém moi trudng, nong san nhiém du
lugng thuéc BVTV va mam bénh ciing dé
hinh thanh noi khang (Hikichi et al.,
1998). Bién phap sinh hoc st dung vi
khuan ving ré kich thich cay trong ting
truong  (plant  growth  promoting
rhizobacteria) trong phong trir bénh hai
trén ciy lta gop phan giam viéc st dung
thudc héa hoc duoc ghi nhén (Zhou et al.,
2020). Nghién ctru nay dugc thyc hién
nhim tuyén chon dwgc cic ching vi
khuan ving ré d6i khang @rc ché sy phat
trién cua vi khudn B. glumae trong diéu
kién in vitro va hiéu qua phong tri bénh
théi hat (1ép vang) cao trong diéu kién
nha ludi 12 nghién ctru co sé dé tiép tuc
nghién ctru ung dung trong phong tri
bénh ngoai dong.

II. PHONG TIEN PHYONG PHAP

2.1. Tuyén chon cac ching vi khuin
ving ré c6 kha ning d6i khang véi vi
khuin Burkholderia glumae giy bénh
thdi hat trong diéu kién in vitro

- Muc dich: Tuyén chon cac ching vi
khuan d6i khang tot v6i vi khuan B. glumae
dé nghién ctru hiéu qua phong trir bénh
théi hat ¢ diéu kién nha luéi.

- Vat liéu: 36 ching vi khuan ving ré
(VKVR) duoc cung cap tai BO mon Bao
vé thuc vat dugc ghi nhan c6 kha nang
d6i khang mot trong cac vi khuan gay
bénh gé)m Ralstonia solanacearum,
Xanthomonas campestris pv. vesicatoria,
Acidovorax avenae subsp. citrulli va
Erwinia carotovora. Ngudén vi khuan
B. glumae ching TT-ST12 c6 kha nang
gdy hai cao nhat da co thuc hién qua thi
nghiém danh gia kha nang gay hai trong
diéu kién nha luéi (B6 mon Bao vé thuc
vat cung cép).

- Phuong phap: Thuc hién danh gia
kha ning d6i khang nhanh khong lap lai
ciia 36 ching VKVR ddi véi vi khuan
B. glumae trén dia petri, sau do cac chung
vi khuan thé hién kha ning ddi khang sé&
duoc chon dé thuc hién thi nghiém so
sanh kha nang ddi khang voi vi khuan
B. glumae v6i 4 1an ldp lai. Cac chung vi
khuian ving ré va vi khuan B. glumae
dugc nudi trong moi truong King’B long
(50 ml) trén may lac ngang HY2 véi van
tbc 150 vong/phit trong 48 gio. Sau do
rit 25 pl huyén phu vi khuan giy bénh
vao ong nghiém chia 12 ml méi truong
King’B agar dd duoc ndu tan va giit O
50°C, lic déu bang vortex sau do db ra
dia petri dd thanh tring va dé nguoi.
Nhing khoanh gidy thim (duong kinh
5 mm) di thanh tring vao ong nghiém
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chtra huyén phu vi khuan déi khang va
dit 1én dia petri ¢6 chia vi khuan giy
bénh theo 4 diém da duogc danh déu trude,
dia petri dugc dit trong t um 28°C. Ghi
nhan ban kinh vong v6 khuan (mm) vao
1,2 va 3 ngay sau khi bd tri.

2.2. Khéo sat hiéu qua phong trir bénh
thoi hat vi khuan Burkholderia glumae
ciia cac ching vi khuian ddi khing &
diéu kién nha luéi

- Muc dich: Xac dinh kha nang phong
tri bénh thdi hat do B. glumae cua cac
chung vi khuan d6i khang tuyén chon.

- Vat liéu: Ching vi khuén B. glumae
TT-ST12 va 2 chung vi khuan ving ré c6
kha niang d6i khang cao tuyén chon dugc
tr thi nghiém 2.1, thudc hoa hoc Starner
20WP (hoat chit oxolinic acid)

- Phuwong phap: Thi nghiém duoc bd
tri hoan toan ngiu nhién gdm 5 nghiém
thire (1) chung vi khuan ddi khang 1; (2)
chung vi khuan dbi khang 2; (3) Thudc
Starner; (4) Pdi ching. Mbi nghiém thirc
gdm 4 lan lap lai (1 chau laa/ mdi lap lai).

- Chuan bi cay lta: Dt trong lta
duge tron déu cho vao chau nhua (dudng
kinh 25 cm) chtra 7 kg dat/chiu. Thuc
hién ngdm nudc, xa phén cho dat trudc
khi gieo. Gidng laa OM 4900 truéc khi
gieo dugc xir Iy trong nudc mudi 15%,
sau d6 ngdm trong nudc dm (50°C) va
tiép tuc ngdm qua dém, sau d6 va dem u
am ¢ nhiét 46 35°C trong 2 ngay. Hat nay
mam dugc gieo vao trong chau voi 5 hat/
chau. Luong phan bon theo cong thirc
phan N-P;0s5-K>O 1a 120-40-50 kg/ha
(Nguyén Ngoc D¢, 2008) ap dung dua
trén dién tich chau cy thé 1a 1,3 (g) urea -
0,98 (g) lan supe - 0,41 (g) KCI trén chau
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(0,049 m?), phan dugc hoa tan vao nude
tudi déu cho tat ca cac chdu. Vao giai
doan 5 ngdy trudc trd déu, tién hanh lay
bénh nhén tao v&i 10 chdi hitu hiéu & mdi
chau (twong duong vdi 10 bong lua).

- Céch lay bénh: Lay bénh nhan tao
truge khi laa trd 5 ngay. Phun déu toan
bong laa v6i huyén phu vi khuan B.
glumae v&i mat s 108 cfu/ml (twong
duong 50 ml/chau) vao lac chiéu mat.

- Céach xur 1y vi khuan d6i khang va
thudc héa hoc: Vi khuan ving ré voi
huyén phu vi khuan ving r& véi mat sd
108 cfu/ml va thubc Starner (ndéng do
khuyén cao 1,25 g/lit) dugc phun 1én
bong hai 1an vao 2 ngay trudc khi lay
bénh va 5 ngay sau khi lay bénh.

- Ghi nhan chi tiéu:

(1) Ty 18 bénh (%): S6 bong bi nhiém
bénh/Tong s6 bong trén chau x 100

(2) Cép bénh: Phan thanh 5 cép theo
thang danh gia IRRI (2002):

- Céip 1: < 1% sb hat bi bénh trén
tong sb hat.

- Céip 3: > 1 dén 5% sb hat bi bénh
trén tong sd hat.

- Cip 5: > 5 dén 25% sb hat bi bénh
trén tong sd hat.

- Cép 7: > 25 - 50% sb hat bi bénh
trén tong sd hat.

- Cép 9: > 50% sb hat bi bénh trén
tong sb hat.

(3) Chi tiéu ning suit giai doan thu
hoach: Ghi nhan ty 1€ hat chéc, trong
luong hat (g/chau) & am do 14%.

2.3. Xir 1y s0 liéu
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S6 liéu dugc xir 1y bang Excel va
phan tich thong ké bang phan mém théng
ké MSTATC qua phép thir Duncan.

I1I. KET QUA THAO LUAN

3.1. Két qua danh gia kha ning ddi
khang ciia cac chiing vi khuan vang ré
dbi voi vi khuin Burkholderia glumae
chiing TT-ST12 gy bénh théi hat (1ép
vang) trong diéu kién in vitro

Qua két qua danh gia nhanh ghi nhan
¢ 9 trong tong sd 36 ching vi khuan thé
hién kha ning dbi khang véi B. glumae.
Két qua so sanh kha ning dbi khang cua 9
chung vi khuan ddi voi B. glumae ching
TT-ST12 duoc trinh bay & Bang 1. O mot
ngay sau khi ciy (NSKC), chi ¢6 5 chung

thé hién kha nang d6i khang véi vi khuan
B. glumae. Trong d6, chung vi khuan 44
(P. fluorescens) thé hién kha ning ddi
khang cao nhéat véi ban kinh vong vo
khuén 1a 9,0 mm, cao hon va khac biét y
nghia so voi cac chung con lai, ké dén 1a
chung vi khuan 28 (P. fluorescens) véi
ban kinh vong vo6 khuan 14 7,0 mm. O 3
NSKC, tit ca 9 chung vi khuan vung ré
thé hién kha ning ddi khang voi vi
khuan B. glumae, ching vi khuan 44
(P. fluorescens) thé hién ban kinh vo
khuén cao nhét dat 10,9 mm; khac biét y
nghia so véi cac ching con lai, ké dén la
chung vi khuan 28 (P. fluorescens) va
chung vi khuan 74 (chua xac dinh tén)
v6i ban kinh vong v khuan lan luot 1a
8,1 mm va 5,0 mm.

] Bdng 1. Khd nang doi khdng ciia 9 chiing vi khudn ving ré
doi voi vi khudn B. glumae chiing TT-ST12 trong diéu kién phong thi nghiém

Ban kinh vong v6 khuan (mm) qua cac thoi diém

TT Masd Chuing
1NSKC 3NSKC 5NSKC
1 7 Cxd 0,0¢ 1,0f 109
2 28  P.fluorescens 7,00 8,1° 9,1b
3 44 P. fluorescens 9,02 10,92 11,82
4 62 P. fluorescens 1,04 2,0¢ 21¢
5 64 P. fluorescens 1,04 3,14 414
6 74  Cxd 29¢ 50°¢ 53¢
7 83 Pseudomonas sp. 0,0¢ 1,0f 0,6 h
8 113 Bacillus sp. 0,0¢ 1,1f 1,5f
9 184  Bacillus sp. 0,0¢ 0,59 1,9¢
Mcdre y nghia * * *
CV (%) 3,59 4,58 5,56

Ghi chu: Trong cung mdt cot nhitng sb theo ¢6 cung chir cai theo sau thi khong khac biét & muic y
nghia 5% trong phép thir Duncan, * khac biét & mirc y nghia 5%, NSKC: ngay sau khi cdy; cxd: chua

xac dinh tén.
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) Hinh 1. Kha nang d6i khang cta cac chung vi khuan ving ré
déi v&i Burkholderia glumae ching TT-ST12 trong diéu kién in vitro & th&i diém 1 NSKC
(28: P. fluorescens, 44: P. fluorescens, 62: P. fluorescens, 64: P. fluorescens, 74: cxd)

Tém lai qua két qua tuyén chon trong
phong thi nghiém hai ching vi khuan
khang P. fluorescens 28 va P. fluorescens
44 thé hién kha ning ddi khang cao nhat
dbi v6i vi khudn B. glumae nén duoc
chon dé khao sat hiéu qua phong tri bénh
& diéu kién nha luéi

3.2. Hiéu qua phong trir bénh théi hat
ciia vi khuin ddi khang & diéu kién
nha lwéi

Két qua danh gia hiéu qua phong trur
bénh cta hai chung vi khudn d6i khang
P. fluorescens 28 va P. fluorescens 44 khi
xtr Iy 2 14an vao 2 ngay trude trd va 5 ngay

sau khi trd ghi nhan trén ti 1€ bong bi
bénh (Bang 2) va cép bénh (Bang 3) qua
céc thoi diém sau khi 1ay bénh

Vé ti 1& bong bi bénh trén chau &
thoi diém 7 va 15 NSKLB hai nghiém
thirc xir Iy vi khudn va nghiém thirc thude
Starner déu c6 ti 1& bong bénh thip hon
khac biét so véi ddi ching, trong do
nghiém thtc xtr Iy vi khuan P. fluorescens
28 ¢6 ti 16 bong bi bénh thap hon khac
biét voi vi khuan P. fluorescens 44 & 7
NSKLB. DPén 23 NSKLB, chi riéng
nghiém thirc xtr 1y Starner 1a c6 ti 1€ bénh
thip hon khac biét so v6i dbi ching va
cac nghiém thurc con lai.

Bdng 2. Ty I¢ bénh (%) ciia cdc nghi¢m thirc 6 cdc thoi diém sau khi ldy bénh

Nghiém thirc 7NSKLB 15NSKLB 23NSKLB
P. fluorescens 28 15,7°d 72,9¢5f 99,220
P. fluorescens 44 35,30 85,44 99,220
Thubc Starner 7,7% 60,1fg 67,8¢
BC cb lay bénh 90,32 100,02 100,02
BC khdng lay bénh 0,08 0,0h 0,0°
Mcre y nghia * * *
CV (%) 31,76 10,34 9,78

Ghi chii: * khac biét & muc y nghia 5%. Cac sb trung binh trong cung mot ¢t ¢ cung chir cai theo sau
thi khong khéac biét ¢ mirc y nghia 5% qua phép thtr Duncan. S6 liéu trudc khi thong ké dugce chuyén doi
sang acrsin,/x/100 v&i x 14 ty 18 bénh tinh bang %. NSKLB: ngay sau khi liy bénh, DC: dbi ching.
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Két qua ghi nhan vé cip bénh (Bang 3)
cho thdy hai nghiém thirc xtr 1y vi khuan
P. fluorescens 28 va P. fluorescens 44
déu thé hién giam cap bénh trén hat so véi
d6i chung khong xtr Iy ca 3 thoi diém khao
sat, trong d6 giai doan 7 va 15 NSKLB thi

fluorescens 44. Nghiém thirc Starner thé
hién hiéu qua cao giam bénh cao hon so
v6i hai nghiém thirc xir 1y vi khudn ddi
khang. Hinh 2 cho thiy vé mic d6 nhidém
bénh cua cac hat trén bong gilta cac
nghiém thirc cho thay vi khuan ving ré da

nghiém thic xir Iy P. fluorescens 28 thé
hién hi€u qua hon so voi nghiém thic P.

mang lai hiéu qua phong tri tot.

Bing 3. Cip bénh théi hat ciia cdc nghiém thirc & cdc thoi diém sau khi liy bénh

Nghiém thirc 7NSKLB 15NSKLB 23NSKLB
P. fluorescens 28 0,8 3,3 4,6
P. fluorescens 44 1,4bc 4,50 4,9bc
Thudc Starner 0,3¢% 2,5 3,2f
DC cb lay bénh 4,42 6,82 7,12
DC khéng lay bénh 0,0° 0,0f 0,09
Mcdre y nghia * * 8,0
CV (%) 28,35 15,45 5,95

Ghi chii: * khac biét & muc y nghia 5%. Cac sb trung binh trong cting mot cot c6 cung chir cai theo sau
thi khong khac biét & muc y nghia 5% qua phép thu Duncan. NSKLB: ngay sau khi 1y bénh.

Hinh 2. Mirc dd bénh théi hat trén bong & cac nghiém thirc & 15 ngay sau lay bénh
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* V& chi tiéu ning suit

Vé cac chi tiéu ti 1& hat chic cho
thay hai nghiém thirc xr 1y vi khuan va
thudc Starner déu co ti 1& hat chic cao
hon khéc biét voi d6i ching khong xir 1y
co lay bénh, trong d6 ti I¢ hat chic cao
nhat 1a nghiém thic Starner, ké dé
nghiém thtc vi khuan P. fluorescens 28
va P. fluorescens 44. V& trong lugng hat

trén chau ghi nhan tat ca céc nghiém
thirc phong tri déu dat cao hon nghiém
thirc d6i chung gin gap do6i, trong do
nghiém thirc xr Iy Starner dat trong lugng
hat cao nhit (27,00 g/chau), ké dén 1a 2
nghiém thic xur ly voi P. fluorescens 28
(24,52 g/chau) va P. fluorescens 44 (23,60
g/chau), trong khi ddi chimg khong xir 1y
chi dat 12,30 g/chau.

Bing 4. Ti I¢ hat chiic va trong lwong hat trén chiu ciia cdc nghigm thirc

Nghiém thiec Ti 1é hat chéc Trong lwong hat (g/chéau)
P. fluorescens 28 76,2¢c 24,52 cd
P. fluorescens 44 72,4 d 23,60 d
Thuéc Starner 81,7b 27,00 b
Bc co lay bénh 41,1f 12,30 g
Bc khdng lay bénh 90,5 a 30,70 a
Mcdrc y nghia * *
CV (%) 1,96 5.3

Ghi chii: * khac biét & muc y nghia 5%. Cac sb trung binh trong cting mot cot c6 cung chir cai theo sau
thi khong khac biét & mirc y nghia 5% qua phép thur Duncan.

Toém lai, hai chung vi khuén ving ré
P. fluorescens 28 va 44 thé hién kha ning
dbi khang cao v6i vi khuan B. glumae
trong diéu kién in vitro va thé hién duoc
hiéu quéa phong tri bénh thdi hat trén lta
do vi khuén B. glumae gbp phan gia ting
ning suat lua trong diéu kién nha ludi.
Két qua nay 1a co s cho nghién ciru danh
gia hiéu qua phong tror bénh cua hai
chung vi khuan ndy ¢ diéu kién ngoai
déng. Vi khuan nhém Pseudomonas
fluorescens duoc ghi nhan nhom vi khuan
ving ré trién vong trong phong trir sinh
hoc nhiéu bénh hai vi khuin trén cay
trong nhu bénh héo xanh do Ralstonia
solanacearum ((Elsayed et al, 2019;
Yendyo et al., 2017), thdi nhiin trén rau
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mau (Liao, 2009), bénh chay bia 14 lua
(Jambhulkar va Sharma, 2014; Velusamy
et al., 2006). Két qua nghién ctru nay gop
phan cung cip thém thong tin vé hiéu qua
ciia nhém vi khudn nay trong phong trir
bénh thdi hat trén lta do B. glumae. Viéc
nghién ctru danh gia hiéu qua ¢ diéu kién
ngoai dong va khao sat thém cac co ché
lién quan dén hiéu qua cua vi khuan can
tiép tuc thuc hién nham c6 thé ung dung
trong thuc té quan 1y bénh thdi hat trén
cay lua theo hudng sinh hoc.

IV.KET LUAN

Nghién ctru tuyén chon vi khuan
ving ré d6i khang dé phong tri bénh thdi
hat hay 1ép vang trén lta do vi khudn
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B. glumae duoc thyc hién trong diéu kién
phong thi nghi¢m va nha luéi da xac dinh
dugc 9 dong vi khuan ddi khang trong
tong s6 36 ching vi khuan khao sat co
kha niang ddi khang vé6i vi khudn gay
bénh thdi hat B. glumae, trong d6 hai
chung vi khuan Pseudomonas fluorescens
28 va Pseudomonas fluorescens 44 cé
kha niang ddi khang cao nhit dong thoi
thé hién hiéu qua giam bénh théi hat
trong diéu kién nha luéi gop phan bao vé
t6t duoc nang suat laa.
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