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A Simple Technique for Inducing Sporulation of
Bipolaris oryzae (Breda de Haan) Shoemaker Caused Brown Spot of Rice
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Abstract

Brown spot of rice caused by the fungus Bipolaris oryzae (Breda de Haan) Shoemaker used to be
considered as a minor disease in Thailand. Nowadays, it becomes a major disease of rice, due to climate
change and cultivation practices. Spore morphologies are a major character for fungal taxonomy and spore
inoculation is the most effective method for screening of varietal resistance to brown leaf spot. However,
several research articles have reported that B. oryzae failed to sporulation on artificial and natural media.
The spore inducing method for B. oryzae needs selective media with complicated environments. Therefore,
it is necessary to develop a new and simple method to induce sporulation of B. oryzae. The aim of this
research was to develop a new and simple method for inducing sporulation of B. oryzae for further study of
morphology and screening rice varieties for resistance to brown spot disease. Two media, commercial rabbit
food agar (CRFA) and potato dextrose agar (PDA) with simple and optimum environmental conditions (room
temperature) were tested for inducing sporulation of five isolates of B. oryzae. The result revealed that PDA
induced spore production 6-12 times higher than CRFA. The simple and optimum environmental condition
for spore induction was the cycle of 12 hours of fluorescent light at 25+1 °C followed by 12 hours of complete
darkness at 28+1 °C for five days. Then first hot scraping treatment of the mycelium culture surface with
red-hot bent needle in four directions to form a fine square grid pattern was performed following by incubation
at the simple and optimum environmental condition for three to four days. If the spore were not inducing at
first hot scraping, then another hot scraping needed to be repeated. We found that two times hot scraping
could induce spore in all isolates.

Keywords: rice, brown spot disease, inducing sporulation, Bipolaris oryzae
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Fig. 1 Severity scale and percent of leaf area of brown spot disease
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Table 1 Field key for visual assessment of brown spot severity (IRRI,

2014)

Severity scale

Description and % leaf area diseased

0 No lesion observed

1 Less than 1% leaf area diseased

O© 0 N oo o b~ W N

1-3% leaf area diseased
4-5% leaf area diseased
6-10% leaf area diseased
11-15% leaf area diseased
16-25% leaf area diseased
26-50% leaf area diseased
51-75% leaf area diseased
76-100% leaf area diseased
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Fig. 2 Leaf symptoms, circular or oval spots and lesions on leaves
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Fig. 4 Microscopic morphology of hyphae of Bipolaris oryzae grown in PDA medium at five days

dilediduluviety wi ldnunnsaseades (Fig. 4)
wileudua 5 lelmian TesanAdeeiuINaaLTi9n
a9 B. oryzae WaFsalesuuanmsdansziiiaz
a9n9s9su AN ldannuandenuazaNsemnaT
WANGN (Hau and Rush, 1980; Leach, 1961; Sunder
et al., 2014)
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Bipolaris oryzae UNBIWISEATA 4]
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B. oryzae anuau 5 laldan (BO2018_KRI_7.1,
BO2018_KRI_7.2, BO2018_KRI_7.5, BO2018_
KRI_7.6 WAz BO2018_KRI_7.8) LUAMNT 411U 2
4n3 A9 CRFA uaz PDA lnsgnadoutlansneadule
esfaEeuy PDA fleng 5 9u faanisianzdau

84 Thai Rice Research Journal, Vol. 14 No. 1, January - June 2023



Heated needle into red color Scratch fine pattern, 4 directions First scratch direction

Fourth scratch direction Third scratch direction Second scratch direction

Fig. 5 A simple technique for inducing sporulation of Bipolaris oryzae

septate hyphae

C. obclavate and brown conidia

<«—— B. single, simple, multi-septate,
flexuous, sometimes upper part
geniculate and brown conidiophore

'

50 pim

Fig. 6 Microscopic morphology of septate hyphae (A), single, simple, multi-septate, flexuous sometimes
upper part geniculate and brown conidiophore (B) and obclavate and brown conidia (C) of Bipolaris

oryzae grown in PDA medium. Scale bar = 50 ym
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Table 3 The number of spores of Bipolaris oryzae 5 isolates on 2 media commercial rabbit

food agar and potato dextrose agar after incubation at room temperature (the

cycle of 12 hours of fluorescent light at 25+1 °C followed by 12 hours of complete

darkness at 28+1 °C) for 5-10 days. Then first hot scraping treatment of the

mycelium culture surface with red-hot bent needle in four directions to form a

fine square grid pattern was performed following by incubation at the room

temperature for three to four days.

Average number of spores or conidia/field No. of hot
No. Isolate of compound microscopic view at 400x scraping
CRFA PDA
1 BO2018_KRI_7.1 1 6 2x
2 BO2018_KRI_7.2 1 7 2x
3  BO2018_KRI_7.5 1 12 1x
4  BO2018_KRI_7.6 1 6 2x
5 BO2018_KRI_7.8 1 8 2x

CRFA = commercial rabbit food agar, PDA= potato dextrose agar
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