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ABSTRACT

Brown spot disease of rice is caused by the fungus Bipolaris oryzae. This fungal
pathogen could infect leaves, leaf sheaths, panicles, and seeds. The use of resistant varieties
is an effective and safe way for farmers. However, the resistance will change when the new
fungal strains invades the area. This study aimed to determine the resistance of rice varieties
to three isolates of B. oryzae. The combined analysis of ITS rDNA, 28S rDNA, and GAPDH
revealed that these isolates had clustered sequences similar to those of the type species
of B. oryzae. The resistant screening of 72 rice varieties to the three isolates of B. oryzae
and cluster analysis UPGMA showed consistent results. Results revealed that Homsuphan
displayed resistance (R) and moderate resistance (MR) while RD29 and Niao Dam displayed
high susceptibility (HS) to all three isolates. The information was useful for future rice breeding

programs for brown spot disease resistance.

Keywords: rice, brown spot disease, disease resistance, Bipolaris oryzae
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Wuan 1 wdl dmsusunide 28S rDNA
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Table 1 Primer sequences used in the present study

Locus Primer Annealing(°C)

Sequence (5’-3’)

Reference

ITS ITS1 55.0 TCCGTAGGTGAACCTGCGG White et al., 1990
ITS4 TCCTCCGCTTATTGATATGC
28S NL1 52.0 GCATATCAATAAGCGGAGGAAAAG Kurtzman and Robnett, 1997
NL4 GGTCCGTGTTTCAAGACGG
GAPDH  GPD1 55.0 CAACGGCTTCGGTCGCATTG Deng et al., 2015
GPD2 GCCAAGCAGTTGGTTGTGC

2.4 m3Aztaya

Wisueushauthealandesden
U310 ITS rDNA 28S rDNA 18 GAPDH U
svuihealeIndifiiuin[3lugudeya NCBI
N ¥ multiple alignment Toeldlisunss
#ARBNTILABT MEGA-X hdaya alignment
(Clustal W Parameters) (Larkin et al., 2007)
MNEN Phylogenetic tree AtaTziANNaNAUS
eAS Neighbor-joining (NJ) WaZILATIZHMN
bootstrap e TUsunIxRenis $191 1,000 )
(Yap and Nelson, 1996)
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5 wumslugadthana 81 - 100% weeituifly
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disease index (%) = [(na x 0) + (nb x 1) + (nc x 2) + (nd x 3) + (ne x 4) + (nf x 5)]

nc = Nuulufdazuuunsiialsadiu 2
ne = MUluAdazLuuMsAnlsau 4

na = Muluidazuuunmsiialsaiu 0

N snuluvisuadildannisgs

(N x 5)

Table 2 Source of the 72 rice varieties used in the present study

nb = Suuluidazuuunsiialsadiy 1
nd = suluideziuumsiialsaiiu 3
nf = MnuluAdazuuumsiialsaiu 5

Department of rice (GS.No.)

Native rice (GS.No.)

Rice Gene Discovery

(GS.No.)
RD5 (1650) Khao’ Jao Hawm Suphan  Khao Phan Luang (10847) Hom Suphan RD51 (RGD)
Buri (23062) (22048)
RD7 (18432) Jao Khao Chiangmai (24601) Hang Nak (5583) Niaw Hawm (4915) RD19 (RGD)

RD10 (21643)
RD15 (19326)
RD17 (3999)
RD21 (4791)
RD23 (19325)
RD27 (7125)

RD29 (Chai Nat 80) (24534)
RD31 (24533)

RD33 (RD)

RD37 (24602)

RD43 (24606)

RD47 (24609)

RD49 (RD)

RD-Mae Jo2 (RD)

Khao Gaw Diaw 35 (24607)
RD57 (RD)

—_ o~~~ =~

Chai Nat 1 (20712)
Ngahng Cha-lawng (2023)
Pathum Thani 1 (23898)
Prachin Buri 1 (23406)
Prachin Buri 2 (24592)
Plai Ngahm Prachin Buri
(20846)

Phitsanulok 60-1 (16233)
Phitsanulok 2 (24591)

Leb Nok Pattani (21962)
Suphan Buri 1 (13745)
Suphan Buri 2 (20776)
Hawm Kradang-ngah 59 (RD)
Niaw San Pa Tong (1370)
Leung Yai 148 (1705)
Hantra 60 (16579)

Khi Tom Klang (23232)
Khi Tom Kamnan (7627)
Khi Tom Phan (22783)
Ngah Chahng (15548)
Di Ngulueam (19117)

Di Si (15982)

Tap Mey Dam (3238)
Hahng Yi 71 (7613)
Bak Muai (3257)

Bue So Mi (23719)
Niaw Dam (18014)
Phuang Nak (1691)

Yi Tae Sa Ming (15789)
Hom Chan (3008)

Hom Lao (18992)

Bue Pha Tho (19761)

Leung Khamin (1312) Than Si Rin (RGD)

Leung Yai (15906)
Ai Thi (8100)

Pinkaset 4 (RGD)

Hom Chon Sit (RGD)
HomMali 802 (RGD)
HomMali 803-1 (RGD)
HomMali 803-2 (RGD)

HomMali 805 ( )
HomMali 822 ( )
HomMali 823 (RGD)
HomMali 831 ( )
HomMali 841 ( )
Riceberry (RGD)

Table 3 Disease index and phenotype of brown spot disease

Disease index (%)

Phenotype

Reaction type

0

1-10

11 -25
26 - 50
51 -75
76 - 100

high resistance

resistance

moderate resistance

moderate susceptible

susceptible

high susceptible

HR
R
MR
MS
S
HS

Source: International Rice Research Institute (2013)
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4. MINATILEMITANGNANNETNAUS
AANLIMITIANGNANNANAUS (Cluster
analysis UPGMA) 1nal435uee Bray-Curtis
Iaglisunsn Statistics Software Package
(PAST) version 4.02 (Hammer et al., 2001)

NANSNARDILAZ 3T
1. nMssuunLdas Bipolaris oryzae #ne
ANBUSTUFIUMNEN

NMIUUNEDT B. oryzae ivdude
dnwouzmeduguine wuh Wonfidnsue
Talafifhma sufsdihmadudush Wen

a519883 (conidia) fhmaseu- i danuos
s Tavidntes dudasiFruazau
snaaUaFueslpluian BO2020_CRI_2.7 U5z
4435 - 68.73 x 12.36-20.86 lulasiums
mMelufluiloiumuee 4 - 6 pseudoseptum
{alzian BO2018_KRI_7.6 fimmnaatastszana
63.25 - 85.18 x 15.72 - 23.25 [ulAsiums
mulufiuidotumuee 5 - 6 pseudoseptum
wazlploian BO2019_UDN_42.962 U1
aUpsUszane 43.39 - 63.91 x 13.15-20.92
Talaswns melufwilefumuang 4 - 7

pseudoseptum (Figure 1)

20 pm | F 20 pm |

Figure 1 Colony and conidia morphology of 3 isolates of Bipolaris oryzae after 14 days of

growth on PDA. Colony appearance (surface and reverse) of isolate BO_2020_CRI_2.7 (A),
BO_2018_KRI_7.6 (B), and BO2019_UDN_42.962 (C), Conidial shape and size under a compound
microscope at 400X magnification of isolate BO_2020_CRI_2.7 (D), BO_2018_KRI_7.6 (E), and

BO2019_UDN_42.962 (F)
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Vavine 14 feehe wavldides Curvularia
lunata {hi outgroup WU o Bipolaris B
3 Tolman daglunguidsniuiton B. oryzae
(type species) Inafienarsidasiulumsinngs
Whifu 100% (Figure 2) Suaanadaefumfnun
989 Manamgoda et al. (2012) fFnER
AannmaIuazaynanisvesiden Bipolaris,
Cochliobolus Way Curvularia 31U 35
loloan laglddayalunisiinsnsdasu

{ Bipolaris
100 Bipolaris

58 BO2020 CRI 2.7

fhadlalnduSn ITS rDNA, 28S rDNA, GAPDH
uay EF-1 alpha wuh #o51 Bipolaris way
Cochliobolus %’ma%ﬂumjuﬁ 1 LLaﬁﬂa%ﬂu
nguLAEINUNY \Ho B. oryzae (type species)
Tonfienanandesiulumsianguniy 80% Tu
uTISTE wazAny (2563) 7ildvinsFne
msﬁmum%aiw Bipolaris spp. 31081119
yavlsawdnasiumawiienauuumemaiia
Fluanauszanuanissemaialsauunim
IneAianzviaauindlamdusiam ITS rDNA
W8y GAPDH WU o Bipolaris spp. 711
neEay U 22 [alolan @ansadnduun
¢ 3 718 [fun B. oryzae, B. bicolor was
B. maydis Iaewuinide B. oryzae HhisiiFd
fiwuldanniign (50%)

Bpolas biolor ssim HMC2

——

Bipolaris bicolor strain HMC3

- Bipolaris bicolor strain CBS 690.96

Bipolaris zeicola strain YF26

Bipolaris zeicola strain CBS 316.64

cce

Bipolaris zeicola strain ACCC 37828

maydis strain CBS 307.64

maydis strain CBS 136.29

Bipolaris oryzae voucher MFLUCC 10-0733

Bipolaris oryzae voucher MFLUCC 10-0715

Bipolaris oryzae strain CBS 157.50

Bipolaris oryzae strain ACCC 36975

Bipolaris oryzae culture CBS:199.54

BOz015 UDN 42.962

Present study

BOz018 KRI 7.6

Curvularia lunata strain CBS 730.96

t + + t +
0.050 0.040 0.030 0.020 0.010

!
0.000

Figure 2 Phylogenetic tree of Bipolaris species using a neighbor-joining (NJ) analysis based on
the combination of ITS rDNA, 28S rDNA, and GAPDH sequences. Numerals at nodes indicate

bootstrap percentages derived from 1,000 replications
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3. massfiuanusmmulsatugesienadim

nnmsvssiuanusmunulsalugni
thaauudn 72 Wug wuh ieugnidede
o leloiam BO2020_CRI_2.7 wudail
UAAANHULIUNN (R) 1 8Neug uanvansuL
FumMuthunae (MR) 7 Wi uanvansoue
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Tolzian BO2018_KRI_7.6 Liwuviugimiiuans
AnsouzdumY (R) winwudiuansanEoy
fumMuthunae (MR) 8 Wuf uanvanuue
gauuetunay (MS) 43 Wuj wanvansue
8aUlD (S) 19 Wuj UAAYANBULEBULDNIN
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BO2019_UDN_42.962 Linuwugdnafiuany
AnsouzdumY (R) winwudiuansanEoy

FumuLtunay (MR) 7 Wug uaavansoe
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(HS) 5 Wuj uazwudr FvugvengwIsoy
LAANANBUSAIUNIY (R) falalyLan
BO2020_CRI_2.7 LazLaAYaNEULFiIUNIU
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wuWugdn o 22 Wug Auaavdnuue
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5 Wuj fusgavansuzsauLe (S) ApLEaT
B. oryzae W9 3 Ialoian $1wWug nv29
(Foun 80) WASLWHEIATLEANANH S
gauULLaNIn (HS) Aol B, oryzae W 3
Toloiam (Table 4) Fuaasl¥ifiuin Fon
B. oryzae s 3 leloiam fianuguusslums
nalsAuAne (Figure 3)

Table 4 Phenotypes of 72 rice varieties after inoculation with three isolates of Bipolaris oryzae

No. of varieties

Phenotype
B0O2020_CRI_2.7 BO2018_KRI_7.6 BO2019_UDN_42.962
high resistance (HR) 0 0 0
resistance (R) 1 0 0
moderate resistance (MR) 7 8 7
moderate susceptible (MS) 35 43 48
susceptible (S) 23 19 12
high susceptible (HS) 6 2 5

Figure 3 Brown spot symptom caused by Bipolaris oryzae (BO2019_UDN_42.962) at 14 days
after inoculation; Homsuphan: R (A), Ai Thai: MR (B), HomMali 805: MS (C), Pathum Thani 1:
S (D), and Nang Chalong: HS (E)
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Similarity

& g

0Lo
sL0

snewuging S 22 sneviug fuanednuy
gauuniunay (MS) saiden B, oryzae
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WEANANBULERULD (S) U 14 Wuj

9
<
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fuaavansuzsauLe (S) Aawden B. oryzae
e 3 leloan uaznguil 6 Usznaudae
Wugdfuanvdnsuzgounesin (HS)
dwau 6 Wug uarlunguiwuiugdna
fiuanvdnyuzeauLonIn (HS) faldam
B. oryzae 9 3 lolaian An n229 (Fewm 80)

wazvileae (Figure 4)

1060
$60

0S

oo |

Figure 4 Dendrograms were constructed by cluster analysis UPGMA using the percent disease

index on 72 rice varieties after being inoculated with three isolates of Bipolaris oryzae. The results

showed that six groups had a cophenetic correlation of 0.7787
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