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Screening and identification of antagonistic soil bacteria isolated from rice fields
of An Giang province to control rice grain rot caused by Burkholderia glumae
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Abstract

Grain rot caused by Burkholderia glumae seriously damages rice yield and quality. This study aimed at screening and identification
of antagonistic soil bacteria isolated from rice fields in Binh My Commune and Chau Doc Ward of An Giang Province capable
of reducing the disease. Eight antagonistic bacterial strains against B. glumae on Petri plates were selected. As the strongest
antagonistic bacterium which stimulated germination and development of rice seeds after being soaked in its suspension, strain
BM-15 was selected to test for disease-reducing eftects against grain rot. Three cell densities of the BM-15 suspensions (10°, 10°
and 10" CFU/mL) were tested under net house conditions using three different application methods, i.e., soil drenching 1 day
before sowing, seed soaking 2 hours before sowing and foliar spraying 24 hours before pathogen inoculation. Percent infected
grains were recorded at 5, 10 and 15 days after pathogen inoculation. All treatments with BM-15 applications showed significant
disease reductions compared to that of the untreated control. BM-15 competes ferric ions with the pathogen by production of
siderophores. In addition, this bacterial strain stimulates rice growth by production of indole-3-acetic acid (IAA). Strain BM-15
was identified as Bacillus subtilis using 16S rRNA gene sequencing combined with supportive biochemical characterizations.
Keywords: Antagonism, Bacillus subtilis, Burkholderia glumae, grain rot, Oryza sativa, rice
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MAT SO VA HIEU QUA GIAM BENH BAC LA LUA (Xanthomonas oryzae pv. oryzae)
CUA VI KHUAN Serratia nematodzphlla CT-78 SAU 13 - 18 THANG TON TRU

Thai TrAn Anh Thu', Nguyén Quang Tién', Nguyén Thi Phi Oanh’, Nguyén Déc Khoa"
TOM TAT
Vi khuén déi khang Serratia nematodiphila CT-78 dugc chiing minh c6 kha nang duy tri mat s6 va gitip gidm bénh bac
14 1ua do vi khuén Xanthomonas oryzae pv. oryzae sau khi dugc ton trii 12 thang trong céc chit mang cam, triu va bot talc.
Két qua nghién ctiu nay cho théy, hai chat mang trdu va bot talc ¢ kha nang duy tri mat s6 vi khudn CT-78 dén 18 thang
ton trit, 1an lugt dat trén 10° va 10° CFU/g ché phdm. Vi khuén CT-78 (10° CFU/mL) van duy tri dugc kha ning gitp giam
bénh bac l4 trong diéu kién nha luéi. Trau la chat mang thich hgp vi c6 kha nang duy tri mét s6 vi khudn t6t hon, dé kiém
tim va c6 gid thanh ré hon bot talc. Can tiép tuc t6i uu hda thanh phan dinh dudng va diéu kién ton trtt d€ nang cao hiéu
qua ctia vi khuén déi khang S. nematodiphila CT-78 khi ting dung vao thuic tién san xuat.
Tt khéa: Bac 14, bt talc, cam, Serratia nematodiphila, ton trd, trau
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L. DAT VAN BE

St dung vi khuan déi khang trong phong tri bénh
bac la (chdy bia 1) do tic nhén giy bénh la vi khudn
Xanthomonas oryzae pv. oryzae (Xoo) dang ngay cang
dugc quan tdm, nhdm han ché théi quen stt dung thude
hoa hoc ctia néng dan. Hiéu qua st dung vi khuén doéi
khang trong san xudt thuc té thuong khong 6n dinh do
chiu anh hudng béi cac yéu t6 mai trudng va su giam
mét s6 vi khudn theo thoi gian. Cho nén, viéc nghién
cliu san xudt cac ché phim sinh hoc dugc xem la hudng
tiép can hiéu qua nham nang cao hiéu qua ctia vi khuén
déi khang khi ting dung vao thuc tién san xuét.

Tu nhiing nam 1990, tai d6ng bang song Ctiu Long
da c6 nhiéu nghién ctiu san xuét ché phdm sinh hoc
st dung vi khuén déi khang (Nguyén Dac Khoa va cs.,
2010). Ché pham sinh hoc phai c6 kha nang duy tri mat
s0 vi khuén cao, d¢ thuan va sy on dinh vé hiéu qua
phong tri bénh trong suét thoi gian ton tri. Viéc lua chon
chit mang pht hgp d€ san xudt ché phdm sinh hoc cin
dua trén cac dic tinh nhu kha nang giti dm, cung cip
dinh dudng, d¢ 6n dinh hoéa ly va tinh tuong thich véi vi
sinh vét. Trong dd, cam la nguon chét hitu co giau dinh
dudng (chta carbon va nito), 6 thé ho trg vi khuan phat
trién manh trong giai doan dau (An et al,, 2019). Trau la
phu phdm noéng nghiép c6 ciu tric x6p, kha ning git
am tot va tao moi trudng thudn lgi giup bao vé té€ bao
vi khudn trudc cac diéu kién bat lgi (Haiyan et al., 2021;
Wang et al., 2025). Bot talc la chat mang vo co, tro vé mat
sinh hoc, ¢6 do 6n dinh cao va it bi bién déi trong qua
trinh ton trii (Safari et al., 2020). Ca ba loai chit mang
déu 6 tiém néng ting dung trong viéc san xuét ché phdm
vi sinh, tuy nhién, hiéu qua ton trii can dugc danh gia
cu thé doi vdi tiing chiing vi khuén. Déi véi ching vi
khuén d6i khang Serratia nematodiphila CT-78, nghién
ctiu ctia H6 Nguyén Lam Linh (2018) da cho théy kha
nang duy tri mét s6 va hiéu qua giam bénh bac 14 laa
trong diéu kién nha ludi sau 12 thang ton trii trong 3 chat
mang nay. Nghién ctiu nay tiép tuc khao sat kha nang
duy tri mat s6 va hiéu qua giam bénh bac 14 ctia vi khuén
S. nematodiphila CT-78 sau 18 thang ton trdi, lam co s¢
khoa hoc cho viéc lya chon chéit mang pht hgp d€ san
xudt ché pham sinh hoc trong phong tri bénh bac 14 lua.
II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ctiu

Vi khudn d6i khang Serratia nematodiphila CT-78
dugc phan lap tai thanh ph6 Can Tho (Khoa et al., 2016)
va mam bénh Xanthomonas oryzae pv. oryzae dugc nudi
cdy bai nhom Nghién ctiu Bénh hoc Thuc vat, Vién
Cong nghé Sinh hoc va Thuc phdm, Pai hoc Can Tho.
Ba loai chit mang dugc diing dé ton trii vi khudn CT-78
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gom cam, trau va bot talc. Gidng lua Jasmine 85 nguyén
chuingla giong nhiém bénh bac1a (Abebrese et al., 2019).
2.2. Phuong phap nghién ciu

2.2.1. Khdo sdt mdt sé vi khudn Serratia nematodiphila
CT-78 sau 13 thdng ton trii

Mat s6 ctia vi khudn Serratia nematodiphila CT-78 tii
thang 13 dén thang 18 sau ton tri dugc xac dinh bing
phuong phép dém khudn lac trén méi trudng nutrient
agar (NA) (Shivaji et al., 2006). Hoa tan 1 g ti méi tai
ché phim vao 9 mL nudc ct thanh trung, hén hgp duge
dong nhat va pha loang theo day nong do thich hgp. Hut
30 pL huyén phu vi khuén CT-78 nho 1én bé mat moi
truong NA va trai déu bang que tam gidc. Sau 48 gio 1 &
nhiét do phong (28 + 2°C), tién hanh dém s6 khuén lac
dugc hinh thanh va tinh mat s6 vi khuian CT-78. Mdi
nghiém thtic dugc 1ap lai 3 1an.

2.2.2. Khdo sdt khdndng doi khdng ciiavikhudn Serratia
nematodiphila CT-78 vdi mdm bénh Xanthomonas
oryzae pv. oryzae trén dia thach sau 13 thdng ton trii

Thi nghiém dugc tién hanh nham danh gia kha ndng
doi khang v6i mam bénh Xanthomonas oryzae pv. oryzae
(Xoo) ctia vi khudn S. nematodiphila CT-78 sau 13 thang
ton trd trudc khi ti€p tuc danh gia trong diéu kién nha
lu6i. Huyén phtt mam bénh Xoo dugc chuén bi dat mat
s6 10° CFU/mL (Khoa, 2005). Hut 50 pL huyén phu vi
khuén Xoo nho 1én moi truong Wakimoto céi tién va
trai déu bang tam bong vo trung dén khi kho hoan toan
(Karganilla et al., 1973). Dong thoi, chting vi khuén CT-78
ti mai tui ché pham dugc nudi cdy trong 48 gio trén moi
truong NA, sau d6 dung que cdy dau tron (duong kinh 3
mm) dé thu té bao vi khudn chdm 1én bé mat méi trudng
Wakimoto cai tién cé chita vi khudn Xoo. Sau 24 - 48 gi
0 6 nhiét do phong (28 + 2°C), tién hanh quan sat va do
ban kinh vong tic ché. Moi nghiém thtic dugc 1ap lai 3
lan trén cing mot dia.

2.2.3. Khdo sdt hiéu qud gidm bénh cia vi khudn
Serratia nematodiphila CT-78 tai thoi diém 15 va 18
thdng sau ton trii trong diéu kién nha ludi

Hiéu qua giam bénh bac 14 cta vi khudn d6i khang
CT-78 dugc danh gia & hai thoi diém 15 va 18 thang sau
ton trii d6i véi cac nghiém thiic van duy tri mat s6 ctia vi
khudn trén 10° CFU/g ché phidm bang bién phap ngdm
hat. Thi nghiém dugc b6 tri theo thé thiic hoan toan
ngau nhién véi 3 lan 13p lai, moi chiu lua tuong ting véi
1 14n 13p lai. Nghiém thtic d6i chiing am dugc xt ly véi
nudc cat va nghiém thic doi chiing duong dugc xt ly
v6i thudc hda hoc Starner 20WP.

bat phui sa dugc thu tii ruong lta tai thanh pho Céan
Tho, xt ly v6i voi va d€ rdo mét trude khi gieo. Hat lua
dugc xtt ly nham loai bo hat 1ép, hat lting va han ché
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mam bénh (vi khuin, ndm) bam trén vo hat. Sau do,
tién hanh ngam hat lua trong 40 mL huyén phu vi khudn
CT-78 (mét s6 10° CFU/mL) dugc pha tui tdi ché phdm
trong 2 gio trudc khi gieo. Chdm s6c va bon phén theo
cong thiic khuyén cdo ctia Vién Lua Pong bing song
Cuiu Long. Lay bénh bac la bang phuong phéap cat chop
14 (Kauffman et al., 1973) & giai doan dé nhanh (45 ngay
sau khi gieo). Chudn bi huyén phtt mam bénh Xoo & mat
s0 10° CFU/mL (Khoa, 2005). Sti dung kéo thanh triing,
nhuing vao huyén phu vi khuén Xoo va cat ngau nhién 10
chop 14 trudng thanh véi chiéu dai khoang 2 - 3 cm tinh
tli chop la. Chiéu dai vét bénh dugc do tui vi tri cat dén
diém lan cudi cung ctia vét bénh tai 3 thoi diém 10, 15 va
20 ngay sau ching bénh (NSCB).
2.2.4. Xi ly 56 liéu

S6 liéu mét s6 vi khuén va ban kinh vong tic ché dugc
tinh trung binh bang phin mém Microsoft Excel. Chiéu
dai vét bénh dugc tinh trung binh, phan tich ANOVA bing
phin mém R version 4.0.2, kiém dinh Duncan & mtic 5%.

2.3. Thei gian va dia diém nghién ctiu

Nghién ctiu dugc thuc hién ti thang 7 nam 2020
dén thang 9 nam 2021 tai Vién Nghién ctiu va Phat trién
Codng nghé Sinh hoc (nay la Vién Cong nghé Sinh hoc
va Thuic phdm) va Khu nha ludi ctia Dai hoc Can Tho.
III. KET QUA VA THAO LUAN
3.1. Mat s6 vi khudn Serratia nematodiphila CT-78
sau 13 thang ton trit

Két qua nghién ctiu cho thdy mat s6 vi khuin
Serratia nematodiphila CT-78 giam dan trong suot giai
doan khao sat tii thang 13 dén thang 18 sau ton trii. Xu
hudng nay pht hgp véi quy luat chung vé kha nang song
ctia vi sinh vat trong diéu kién bao quan trong thoi gian
dai. Tuy nhién, mtic d¢ gidm gitta hai nghiém thtic cé
su khac biét r6 rét. Cu thé, mét s6 vi khudn CT-78 trong
chét mang trau (10° CFU/g) cao hon dang ké so véi bot
talc (10° CFU/g) va giam véi tdc dd cham hon (Hinh 1).
Diéu nay cho théy, triu c6 vai tro bao vé t€ bao vi khuin
tot hon trong qua trinh ton tr.
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Hinh 1. Mat s6 vi khuén Serratia nematodiphila CT-78 sau 18 thang ton trii trong hai loai chit mang

Nhu véy, tréu la chat mang thich hgp d€ ton trii vi
khuén S. nematodiphila CT-78 trong thoi gian dai do
tinh 6n dinh, duy tri t6t mét s6 vi khudn trén 10° CFU/g
ché phdm. Ngoai ra, trdu c6 gia thanh ré hon va dé tim
hon, béi tréu la phé phdm ndng nghiép & viing déng
bing song Ctiu Long.

3.2. Kha nang d6i khang cta vi khuin Serratia
nematodiphila CT-78 v6i mam bénh Xanthomonas
oryzae pv. oryzae trén dia thach sau 13 thang ton trii

Sau 13 thang ton trii, kha nang d6i khang ctia vi khuin
CT-78 da giam; ban kinh vong tic ché ghi nhan dugcla 6 mm.
T thang 14 dén 18 sau ton trdi, nghién ctiu khong con ghi
nhén dugc ban kinh vong tic ché ctia vi khudn nay.

Kha nang déi khang ctia vi khudn CT-78 giam trong
qua trinh ton trii do mat s6 vi khudn va hoat tinh sinh ly
ctia t€ bao vi khuén giam (Kaur & Kaur, 2023; Shravani

et al., 2019). Mét s6 giam anh hudng truc tiép dén kha
ning d6i khang ctia vi khudn. Ngoai ra, ton trit vi khuin
trong thoi gian dai lam gidm qua trinh trao d6i chét, han
ché qud trinh sén sinh cac hgp chat c6 lién quan dén kha
nang canh tranh v6i mam bénh (Faddetta et al., 2023).
Mac du vi khuén S. nematodiphila CT-78 khong con kha
nang d6i khang véi mam bénh Xoo trén dia thach, nhung
van tiép tuc khao sat hiéu qua gidm bénh bac l4 ctia vi
khuén nay sau thoi gian ton trii trong diéu kién nha ludi.
3.3. Hiéu qua gidam bénh cua vi khuin Serratia
nematodiphila CT-78 tai thoi diém 15 va 18 thang sau
ton trii trong diéu kién nha ludi

Thi nghiém nay khao sat hiéu qua giam bénh bac la
ctia vi khuén CT-78 & mét s6 10° CFU/mL tai hai thoi
diém thang thi 15 va 18 sau thdi gian ton trit d6i v6i hai
chat mangla trau va bot talc. Két qua nghién ctiu cho thdy
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ca hai chit mang trdu va bot talc van duy tri dugc hiéu
qua gidam bénh bac 14 sau 15 thang ton trii (Hinh 2A). Ca
hai nghiém thtic nay déu cho két qua chiéu dai vét bénh
ngan va khac biét c6 y nghia thong ké so véi nghiém thiic
déi chiing 4m (xt ly v6i nudc cét) tai hai thoi diém khao
sat 10 va 15 ngay sau chiing bénh (NSCB). Tai thoi diém
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20 NSCB, duy chi nghiém thtic trdu cho thdy hiéu qua
giam bénh, khi chiéu dai vét bénh ngin va khac biét c6
y nghia thong ké so véi d6i chiing 4m. Tai thoi diém 18
thang sau ton trii, ca hai nghiém thtic déu cho vét bénh
ngan hon va khéc biét c¢6 y nghia thong ké so véi déi
chiing 4m & thoi diém 10 va 15 NSCB (Hinh 2B).
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Hinh 2. Chiéu dai vét bénh bac 14 (mm) dugc xt ly v6i vi khudn Serratia nematodiphila CT-78 & mat s6 10° CFU/g
trong diéu kién nha luéi

Ghi chii: (A) 15 thdng sau ton trit va (B) 18 thdng sau ton tril.

Hiéu qua giam bénh quan sat dugc pht hgp véi cac
nghién ctiu trudc day vé S. nematodiphila CT-78, chiing
vi khuén nay thé hién kha ning déi khang manh véi
mam bénh Xoo thong qua nhiéu co ché nhu san sinh
siderophore, lam han ché sy phat trién cta tic nhian
gay bénh trong giai doan dau xam nhiém (Pham ef al,,
2016). Chung vi khudn CT-78 con c6 kha nang tong hop
chét diéu hoa sinh trudéng nhu IAA (Nguyén Van Anh
va cs., 2020), lam tang kha nang chong chiu bénh ctia
cy trong. Chiéu dai vét bénh ting & thoi diém 20 NSCB
cho thdy kha ning kiém sodt bénh bac 14 ctia vi khuan CT-78
c6 xu hudng giam khi thoi gian nhiém bénh kéo dai.
Nguyén nhén la do mat s6 hodc hoat tinh ctia vi khudn
da giam sau thoi gian dai ton trii, day la mot han ché pho
bién ctia cdc ché pham sinh hoc. Theo Bashan va cong
su (2014), mat s6 va cic dic tinh sinh hoc ctia vi khuidn
déi khang thuong giam dan trong qua trinh ton tri do
tac dong ctia diéu kién moi truong va su can kiét dinh
dudng ¢ trong chat mang,

IV. KET LUAN VA PE NGHI
4.1. Kétluan

Ca hai chat mang trdu va bot talc van c6 kha nang duy
tri mét s6 vi khudn CT-78 sau 18 thang ton tr, lan lugt
dat trén 10° va 10° CFU/g ché pham. Tuy khong ghi nhan
dugc kha ning d6i khang ctia vi khudn CT-78 v6i mam
bénh Xoo trén dia thach, nhung vi khuin nay van cho
théy kha néng gitip giam bénh bac 14 trong diéu kién nha
luéi. Trdu la chat mang thich hgp do duy tri dugc mét s6
ctia vi khudn t6t hon, dé tim va gia thanh ré hon bot talc.
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4.2. D¢ nghi
Can tiép tuc t6i uu hda thanh phéan dinh dudng va

diéu kién ton trit d€ nang cao hiéu qua ctia vi khudn doi

khang S. nematodiphila CT-78 khi ting dung vao thuc
tién san xudt.
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Cell densities and disease-reducing effects against rice bacterial leaf blight
(Xanthomonas oryzae pv. oryzae) of Serratia nematodiphila CT-78 after 13 - 18 months of storage

Thai Tran Anh Thu, Nguyen Quang Tien, Nguyen Thi Phi Oanh, Nguyen Dac Khoa
Abstract

The antagonistic Serratia nematodiphila CT-78 was shown to be capable of reducing rice bacterial leaf blight caused by
Xanthomonas oryzae pv. oryzae after 12-month storage in three different carriers, i.e., rice bran, rice husk and talcum
powder. This study demonstrated that cell densities of the bacterium were maintained in rice husk and talcum powder
(>10° and 10° CFU/g formulation, respectively) after 18-month storage. Moreover, the disease-reducing effects of CT-78
(10° CFU/mL) were observed under net house conditions after this storage duration. Rice husk is a potential carrier as it
could maintain higher CT-78 cell densities and is more popular and cheaper compared to talcum powder. Optimizations of
carrier supplements and storage conditions need to be performed to further improve the effects of S. nematodiphila CT-78
for large-scale application.
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