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Specific disease surveillance sheath brown rot of rice in highland rice
plantation of Chiang Rai province and characterization of bacterial
pathogen
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ABSTRACT: In 2016, specific disease surveillance survey on bacterial pathogens associated with sheath brown rot
and grain discoloration was conducted in highland rice plantation of Chiang Rai province. King's medium B (KMB) was
used for specific bacterial isolation of Pseudomonas fluorescens. Two hundred and fourteen bacterial isolates with
fluorescent pigmentation on KMB was obtained from diseased samples and seventy - seven isolates from
representing the collecting districts were subjected for hypersensitivity reaction (HR) test in tobacco plants. Eight
isolates were found to be HR positive, and they were detected by PCR using 16S rRNA primers specific to P.
fuscovaginae. Results from subsequence cloning and nucleotide sequencing comparison of the 16S rRNA of these
eight isolates to the GenBank database, four isolates namely 59PFCRMSO2-7 59PFCRMSO2-8 59PFCRMSO2-10 and
59PFCRMU4-8 were in the same cluster with P. fuscovaginae. These four isolates caused the sheath brown rot
symptom on inoculated rice seedlings. After cultivated on KMB at 30°C for 48 hr, white cream to cream colour,
opaque, circular, convex, entire, colonies size 0.3 to 0.8 mm in diameter with green fluorescent viewed under UV
licht were observed. They are aerobic, Gram-negative with rod-rounded end cells (0.5-0.8x1.9-3.3 pm). The
incubation for four to five days at 28°C on Nutrient agar, induced white cream colonies with a diameter of 4-6 mm.
The biochemical test result was positive for oxidase, gelatinase and arginine dehydrolase, but negative for sucrose,
arabinose, trehalose, 2-ketogluconate, inositol, sorbitol and adonitol, and not reduce nitrate, which was similar to
P. fuscovaginae, except that growth at 37°C was observed. Multilocus sequencing analysis (MLSA) of the
concatenated nucleotides sequences of acsA, arok, dnak, guaA, gyrB, mutl, ppsA, pyrC, recA and rpoB housekeeping
genes revealed these four isolates were similar to those of P. fuscovaginae Philippines strains, IRRI 6609 IRRI 7007
and S-E1, at the similarity level above 99%. Further confirmation was done by whole-genome nucleotides alignment
against rice infecting Pseudomonas draft genomes which showed the similarity level above 90% to P. fuscovaginae
IRRI 6609. The emergency action measures were immediately implemented to stop disease spread by The Rice
Department and the Department of Agriculture (DOA) of Thailand. All rice plants in the infected areas were
eradicated.

Keywords: rice disease; bacterial sheath brown rot disease; Pseudomonas fuscovaginae; MLSA
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Burkholderia glumae
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S59PFCRMU4-8

Burkholderia glumae S9PFCRMUA4-8

684

Figure 1 Symptoms and polyphasic study of bacteria causing sheath brown rot collected from Chiang Rai province

(A-B) Symptoms of sheath brown rot and grain discoloration of rice (C) Hypersensitive response on tobacco leaves after

inoculated 24 h (D) Agarose gel electrophoresis of PCR products amplified using specific primers PfF3/PfR3 (E) colony on KMB

under UV light (F) Gram’s strain (G) Growth at 37°C (H) Arginine dehydrolase (1) Oxidase test (J) Symptoms of the sheath brown

rot disease of rice plant 14 days after inoculation
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Figure 2 Phylogenetic analysis base on the alignment of 714 nucleotide PCR amplified of 16S rRNA DNA using

PfF3/PfR3 primers of eight bacterial isolates (black circle) isolated from sheath brown rot of rice in Chiang

Rai province against GenBa

reconstructed using MEGA 7

N1INAHBUANHENUANISTMFIUINET NN
\Woleluian 59PFCRMSO2-7 5

nk database of related Pseudomonas species Neighbour-joining tree were

with 1000 replications bootstrapping

INBAN BazTATUI9UTENS
9PFCRMSO2-8 59PFCRMSO2-10 Way 59PFCRMUA-8 WUN15LA3 8y UUD1%1S KMB

91y 48 Wl anwuglalainay (circular) TAsYUANRIMEIIMT (convex) vaulalailileu (entire) Uk uAUSNAuRGY

Uszans 0.3-0.8 ua. Ialaddvnesuiivuas Weldeadeuwemis Nutrent agar \uwian 4-5 Ju figamgll 28°C Ialafifidu

HIUAUENaeUIEINN 4-6 13, 1NN1IVRARUNNEUgIWInevasnsfendunsy Wunuaieunsuay susialurisunse

(rod shape) HITNEUU TUINAINATIS O

pranunenuduasdu 9 doenisesnd

5-0.8 luasau wazend 1.9-3.3 luaseu daunnnuegiduwadinen 9 vseodidus

wulun1saieg (aerobe) a51andiauas (fluorescence pigment) @S atoulasl

oxidase gagtaaniu 114 arginine ldaunsastadluwmsndululasy liaseas Levan aantmna sucrose lilldiana 2-



UnuNYAT 49 atuil 3: 679-690 (2564)./d0i:10.14456/kaj.2021.60. 686

ketogluconate inositol sorbitol waz adonitol #471519 Table 1 uay Figure 164 donAd 03U uaNTAvadLlo
P. fuscovaginae (Miyajima et al., 1983) aﬂﬁuﬁﬁﬁﬁuﬂﬁﬁqmwﬂﬁ 37°C warlaildinna arabinose uaw trehalose Fsindly
INIIBIUVBE Miyajima et al, (1983) ﬁwud%%alaiﬁﬁzgﬁqmmﬁ 37°C wazigoldiimna arabinose ua trehalose agils
Aaunsfinwiues Duveiller et al, (1988) wuinidle P. fuscovaginae ABWUFAING YU Lavas susTUIUR 2 aneiudi
nadeu aunsnaildfigamngd 37°C wagluldiinia arabinose drunisldtiina trehalose nusBaLRsUINLATAY

(Schaad et al., 2001)

Table 1 Physiolosical and biochemical characteristics of four bacterial isolates of sheath brown rot disease from

Chiang Rai province compare to Pseudomonas fuscovaginae NCPPB 3085' (LMG 2158)

vp,
Test 59PFCRMSO2-7  59PFCRMSO2-8 59PFCRMSO2-10 59PFCRMU4-8 fuscovaginae
NCPPB 30857
(LMG 2158)
Fluoresce on King’s
+ + + + +
medium B
Gram’ s strain negative negative negative negative negative
Shape rod shape rod shape rod shape rod shape rod shape
Size (um) 0.5-0.7 x 1.9-2.9 0.6-0.7 x 2.1-3.3 0.6-0.8 x 2.1-2.9 0.5-0.6 x 2.1-3.1 0.5-0.8 x 2.0-3.5
O, relationship aerobe aerobe aerobe aerobe aerobe
Growth at 37°C + + + + -
Oxidase + + + + +
Gelatin hydrolysis + + + + +
Denitrification - - - - R
Arginine dihydrolase + + + + +
Levan formation from
sucrose _ _ _ _ _
Utilization of:
Arabinose - - - - +
Trehalose - - - . +
2-Ketogluconate - - - + -
Inositol - - - - R
Sorbitol - - - - -
Adonitol - - - - -
HR in tobacco plants + + + + +

Y Miyajima et al. (1983)
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Figure 3 Phylogenetic tree of four bacterial isolates of sheath brown rot of rice (black circle) and closely related
Pseudomonas species using 20,728 bp concatenated nucleotides of housekeeping acsA arof dnak guaA
gyrB mutL ppsA pyrC recA and rpoB genes. Maximum likelihood was used to infer the phylogenetic
relationship with bootstrap of 1,000 using the RAXML software
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