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Abstract

Brown spot of rice caused by the fungus Bipolaris oryzae (Breda de Haan) Shoemaker. Nowadays,
it becomes a major disease of rice. The most effective method to control brown spot is the used of resistant
varieties. However, morphological and pathological diversity information of the pathogen is the major key for
a successful rice breeding program for brown spot resistance. The aim of this research was to examine the
morphological and pathological diversity of B. oryzae in Thailand. Thus, this information is important for
planning the brown spot resistance improvement of rice varieties. The experiments were conducted in Nong
Khai Rice Research Center, Ubon Ratchathani Rice Research Center, Chai Nat Rice Research Center,
Phatthalung Rice Research Center, Chiang Mai Rice Research Center, Thailand Rice Science Institute and
Division of Rice Research and Development during 2018-2021. Survey and sampling of rice brown spot
samples were conducted during November 2018 to July 2019 from total of 26 provinces in Thailand. One
hundred eighty-eight isolates of B. oryzae were isolated from diseased leaf samples. Morphological diversity
of the 77 isolates of B. oryzae were divided into 7 groups base on morphological characteristics at 10-day-
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old culture on PDA medium. Conidia morphology could differentiate the fungus into 4 groups. Fifty varieties
of rice were tested for pathological diversity with 40 isolates of B. oryzae under greenhouse condition and
16 pathogenesis groups were observed. Group 1 comprised of 25 fungal isolates were severe pathogenesis
on 50 varieties of rice. The results indicated that the pathogen isolates from Northeast and Central of Thailand
had more morphological and pathological diversity.

Keywords: rice, brown spot disease, Bipolaris oryzae, diversity, pathogenicity
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Fig. 1 Symptoms of brown spot on KDML105 rice leaves G1: oval brown lesions and surrounded by a yellow

margin, G2: irregular brown lesion, G3: small, circular, brown lesions and surrounded by a yellow

margin, and G4: irregular brown lesion that have a gray center
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Fig. 2 Morphology of Bipolaris oryzae; A: flexuous conidiophore and conidia of B. oryzae, B: a conidia

of B. oryzae and C: germinating at both ends of a conidia
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Fig. 3 Symptom of brown spot on rice leaves; A-B: oval brown lesions and surrounded by a yellow margin

on KDML105, 14 days after inoculation, C: oval brown lesions and surrounded by a yellow margin on

KDML105 in rice field
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Fig. 4 Seven different groups of Bipolaris oryzae based on morphological characteristics at 10- day-old on

PDA; G1: whitish grey mycelium, cottony, G2: greyish black mycelium, cottony, G3: brownish black

mycelium, zonate colony, G4: brownish white mycelium, cottony, G5: brownish black mycelium, G6:

dark brownish to black mycelium, and G7: brownish black mycelia, with suppressed growth
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atelsfinnu e B. oryzae aninalsAluand
1hAnaassiniinussLalun AR Sueenasamile i
ARMAINUANETeIdnEzdulauwaIMg A uun e
7 ngu Inenannzidelelnianandamdnquasasiil
WuANUAINUANIadAnzdulaNINDe 6 naw
lalmananndsudinelassuaziasidn nudaninas 4
ngw luanilidaannnianane meld waznewile
AuUN1e 4 3 uaz 2 NEN AINAIAL (Table 1) ANHUE
ddlangait 1 wunszanesnnda 11 Samda uazngui 7
wulu 8 Aauda wsdaulunjwuninlunianziuann
BENVIE

N1TANEIANINNANNAIENNAUFIUINE 28
Tatline avunsnanngule 4 ngu (Fig. 5) laun
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G1 G2

G3 G4

Fig. 5 Conidial morphology of Bipolaris oryzae; G1: pale brown conidium, navicular with 3-12 pseudoseptum,

G2: dark brown conidium, navicular with 3-12 pseudoseptum, G3: dark brown conidium, cylindrical

with 3-9 pseudoseptum, and G4: dark brown conidium, fusiform with 6-14 pseudoseptum

naudt 1 lailidediina sUnsalde adnuite
A 17-28 X 76-135 huATal N 3-12 pseudoseptum
(Fig. 5G1) wu 23 lalgian AnaIndanIyanys
NIUVNNUIUAT WATUIEN ATLLT NITUATATOLFE
Feasne deslud dmu elass feende need uasitngs

nqud 2 tailiedinanaudi snselde adnaide
2110 18-30 x 73-164 lupsat { 3-12 pseudoseptum
(Fig. 5G2) wu 28 lalian a1naandaneyauLs aszijs
quasTontl alass Faedm deni NasAN Tauil
gn751% ANAUAT WATATOITNINT LAZHNAY

nqud 3 TnflRedinmnaudu nsenszuen awa
duninnguau Ae 16-20x63-88 luasew il 3-9
pseudoseptum (Fig. 5G3) wu 19 lalgian anaandn
WITUAIATRYTYN AUAITENH ulans Faeidn vuesAe
Tanl uaznuasiiaang

,
o

naud 4 ailiedinanaudu neenszass siavhe
ARUTNAEEN1 TUARRNTNNENT B 17-23 X 112-135
lupsau L 6-14 pseudoseptum (Fig. 5G4) Wil 7 lalman
ANAninases alans uaziasidn

I LNAsLTETRNTeade nUn delean
AINNIARZFUBBNALNINLA LAZNIANATN HARNUAIN
wanenaneusdgIneediatiae nunszane
1IN0 4 ngu TnedsndnalassuaziasSAnLAN UL
TaliAanszanana 4 nqu 89891 Ae 4audn
QUATITEN UATATZLT NUAIMTRAY 3 NGW (Table 1)

TatliRengui 1 wunszatauInDe 13 49ndn Tuangi

3a1531n13de O7 12 atiud 2 nengaau - SulnAN 2564

1 dl v v A o o =
ngun 4 wulddergn Aa wuludswinaseys alass
uaziaeidn
< X X S %

814 11991 B. oryzae Nuainainlsaluqpa@tinnia
ga9dlutlszinalnalacnunainuaianeaaneoue
duguinenreadulouuenmng PDA LATANHOIL Y8
Tatline AU 3199 2110 LazauaL pseudoseptum
A0AARBINLINNUASE YR Kumar LazAtUE (2016) Ay
91 @891 B. oryzae Awinlsaluandunaavasinglu
dszinAdupe Nanwuzduginenreadulauaygy
UWLUNNFLATELLAMNT PDA AINAINUAIENINDN 8 NGH
LAZARAAABNNLITENIUTBS Subramanian LAz Bhat

~ ' o a a & =
(1978) WL anwuzlatilnauedmas B. oryzae N

al dj o o a
ANudstluganne ugdad Jeanwosduguine
A a & =

vadulanazlpiiineaeade B. oryzae ldiAN
duriusnu Tnedanwaizidulausaznguainisony
Tatihels 2-4 ngu (Table 1)

4. MainlsAradIRaLERs Bipolaris oryzae 1u
ANINIFAUNARDY

naneaeuLizanvestnn 50 Wug Aenisiin
‘E@ﬂlﬂfgmﬁffﬁm@ Tneaunuiden B. oryzae o
40 latmian wud1 drauansennislsaisziuazuuy
1-9 Ae seAUfUNILANN Tesziugauann Wadn
NANAINUAINUANLYDIANHIUTAIINTUIITD3T9A
aunsnauun e 16 ngu (Table 2) i

naud 1 419 50 viug Sanwuzdeudsseuue
aufesauuenin 1 25 laldian (Table 1, 2) a1ndandn
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