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Molecular Technique Identification of Bipolaris spp. from Rice Seed Discoloration Disease in

the Upper North of Thailand and Its Relationship to Pathogenic on Rice Seedlings
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Abstract

The genus Bipolaris is a diverse fungal group which caused seed discoloration on rice and can be
seed transmitted. This research aimed to identify Bipolaris spp. from infected seeds that were collected in
the upper north of Thailand using molecular technique and studied pathogenicity of these fungi on rice
seedlings. It was found that morphological characters can classify into three groups; dark grey mycelium,
greyish with white margin mycelium and fluffy greyish mycelium. The combined analysis of internal transcribed
spacer (ITS) and glyceraldehyde-3-phosphate dehydrogenase (GAPDH) were used to reconstruct the
molecular phylogeny of this study. Three species were confirmed; the first group with dark grey mycelium
was closely related to Bipolaris maydis, the second group with grey mycelium and white margin was clustered
in Bipolaris bicolor clade. The other species with fluffy grey mycelium was grouped into Bipolaris oryzae.
Inoculation tests on rice seedlings showed that these three species can infect plants. However, the symptoms
of each species showed different spots on leaves of rice seedlings.

Keywords: rice, Bipolaris spp., seed discoloration disease, fungal identification, molecular technique, upper
north
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Table 1 Primer sequences used in this study

Locus Primer Annealing Sequence (5-3") Reference
temperature (°C)
ITS (TS1 58.2 TCCGTAGGTGAACCTGCGG White et al. (1990)
ITS4 TCCTCCGCTTATTGATATGC
GAPDH  GPD1 55.3 CAACGGCTTCGGTCGCATTG  Deng et al. (2015)
GPD2 GCCAAGCAGTTGGTTGTGC

ITS = internal transcribed spacer, GAPDH = glyceraldehyde-3-phosphate dehydrogenase
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(10 mM) 0.6 1ulAsaRS reverse primer (10 mM) 0.6
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Table 2 Colony characteristics of 22 isolates of Bipolaris spp. on PDA

Group Isolate in groups  Colony diameter (cm)  Mycelium on PDA Spore (400x)
1 BUO1 7-8
2
’ Sl

2 BC48, BN41, BN43, 5-9

BN69, BN84, BN86,

BP20, BP21, BPY05, -

BPY11
3 BN18, BL34, BL40 6-9

BPY37, BPY38, BPY39,
BCO1, BC41, BC43,
BC44, BC53
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Table 3 Sizes of spore of Bipolaris spp. in this study

Isolate Length (um) Width (um) No. of pseudoseptate
B. oryzae 47.74-70.77 17.06-31.14 5-9
B. bicolor 33.91-64.91 13.98-22.86 4-6
B. maydis 58.15-105.40 15.46-22.54 6-10

aanly (¥atias 54.37 ﬂl‘ﬂ\iL%@'V:l:\'mum) mn&uzﬁu
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Fig. 1 Phylogeny relationship of 22 isolates of Bipolaris spp. from the maximum likelihood analysis of the

combined dataset of TS and GAPDH. Bootstrap support (270%) values from 1,000 replicates are

shown above nodes. Type species or ex-type species are in bold.

WALNATHFRARINGIUTUNN (RIANINMTY), 2555)
3 o J’

AMNUANITNANBINLIT NIFATUUNITATIANN

anwnusdugiuingnaniunisauunfaedanieda

Tuana deelinissyyal@dfimonuusiudn e lWld

v [ d’l’ dl ¥ 123 '
dayartinteaniuanisdaineinisaesisamdnnig
dlo [ % ° o o g ¥ v '
Aty wazildgniaimuniuginnliduniusie
J 3

‘raaelzasia’y

3. AnNEINIsaluNsiialsAaa1da B. oryzae,
B. bicolor Wag B. maydis
14 v 1
ANNT@eaYie 3 alldd fAanuunldainnag
] ° v a
NARDIN 2 NINARBUAMNAINIT NI WA AlsA
v v v aa] g b7 9
vumna1e Tnedanuansuaauaetglas anuidiudey
5x10* dlafiadladans uudroiugRwoglan 2 ang 21
U wud @esye 3 18n auasnyliRndnsoe
¥
2 nsluqals naansUgnie 7-14 §1 uuludanlu
SLHZAUNAN a@ﬂﬂamnmﬁmmmmmummwrmm
Lﬂﬂ:rgn@mnﬁﬂummw (mﬂm?ummu) (2555) mu
11831 B. oryzae wuin iluavelsaluqad
shmauazlsawdasineludng mammﬂqnmuu’lu

P a o o N
2M3aTaTInid 90 11 atiud 1 HNTIAN - UuNeIU 2563

419 ¥ lidaRadnmureinisluqadianasey
waesdaunszaneuwly ﬁ?zﬁ’umm@mm 3-25
wefiduiuasfiuiily wefidusnininlsa 80
wefiusdaasaruiusudranagey wumtafuA sl
(2550) fisneaudn nsnelfifinlsagedide B,
oryzae WUl biotrophic A falfiinTsa Taavinley
\ina1n179m A TAUUNAGNABNTBUAE
ummﬁmam suFreunaidugle viaqanas

{931 B. bicolor mwmuwu‘luwmﬁmgn@
waneta Jane uasludiu aduisnaieasieidug
ﬂumm?mrymmmnmqLtawmfawqq’lm m@mmﬂzgn
muu‘luma wum vnlitfindneuzeainisluged
mamnaEn mmum’m:‘utm 1-5 ilasidfusans
Auiily wefidusnininla 33-40 wafidusuas
fuusudInagey

des B. maydis {s1a9runnsszunnludnaing
Lﬂ@ﬁqﬂﬁﬂqnl.%@uuiﬂq’]’m wudn M eRadnwy
mmﬂumﬁﬁwqmmmLﬁnnﬁ‘zmauu‘lu fiseiy
AU 10-15 lafiFusaeiiiily wedfifusnns
finlea 10 wWedfifusansaruausuinonaaay (Table

85



Table 4 Disease incidence and severity of brown spot disease on Phitsanulok 2 at 7 and 14 days after inoculation

7 days after Inoculation 14 days after Inoculation
Pathogen Symptom
Severity (%)* Incidence (%)* Severity (%)* Incidence (%)*
B. oryzae 3-15 80 5-25 80 Brown spot with yellow margin
B. bicolor 1-5 33.33 1-5 40 Small brown spot
B. maydis 10-15 10 10-15 10 Small brown spot

*Standard Evaluation System for Rice (SES) (IRRI, 2014)

Bipolaris oryzae Bipolaris bicolor Bipolaris maydis Control

Fig. 2 Symptoms of brown spot disease inoculated with B. oryzae, B. bicolor and B. maydiis on Phitsanulok 2

at 14 days after inoculation

Bipolaris oryzae Bipolaris bicolor Bipolaris maydis

°
o
-~
o
2
o
o
=

Pathogen

Re-isolated
Pathogen

% / P i

& k / b ; - .

ok y o e
\A. M Wy

Fig. 3 Colonies and spores of Bipolaris spp. on PDA used in the inoculation

Spore 40X

test and spores under compound microscope at 400x
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