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Detection and Evaluation of Resistance against Bacterial Blight Disease

in Thai Local Rice Varieties Grown in Some Areas of Lower Northern Thailand

alsy namaunsal' 10y Jaudedadsy? Gnste 9N’ wazdud Jautedaasy®
Sarocha Thawathotsapakorn!, Det Wattanachaiyingcharoen?, Sittichai Urtgam?

. e *
and Wandee Wattanachaiyingcharoen’
o oa s ST - A -
AUINYIFNEARNTTINN AAIVITIINGT ANLINGIANERS UNTINeNTesAIS Rualan 65000
201A3YTIEIAIENINISINGAT ANZINUATANERS NSNEINTTITUMALALAININADN UM INEIGBULSAIT Nwaylan 65000

AT AnInemansuazinalulad uninendeswigiyaansiy fvallan 65000
e dineuavaniseiemnndudamalnnsiuanuarnatenisTanm auinermans
UNTIMEIFEWIAIT Rwaglan 65000
'Biological Sciences Program, Department of Biology, Faculty of Science, Naresuan University, Phitsanulok, Thailand 65000
2Department of Agricultural Sciences, Faculty of Agriculture, Natural Resources and Environment
Naresuan University, Phitsanulok, Thailand 65000
*Biology Program, Faculty of Science and Technology, Pibulsongkram Rajabhat University, Phitsanulok, Thailand 65000
“Department of Biology and Center of Excellence in Biodiversity, Faculty of Science
Naresuan University Phitsanulok, Thailand 65000

*Corresponding author: wandeew@nu.ac.th

Received: September 14, 2023
Abstract Revised: February 08, 2024
Accepted: February 22, 2024

Local rice varieties possess a wide range of genetic diversities, can adapt to their environment,
and exhibit resistance to severe diseases such as bacterial blight. Rice crop production in Thailand is
affected by this disease caused by the bacterial pathogen Xanthomonas oryzae pv. oryzae (Xoo). This
study aimed to use particular primers (xa5, Xa21, Xa33 (RMWR 7.1), and Xa33 (RMWR 7.6) to detect
bacterial blight resistance genes in 20 local rice varieties growing in lower northern Thailand.
Additionally, the level of resistance to this disease was evaluated. The findings revealed that, with the
exception of Phichit rice, 19 local rice types possessed the xa5 bacterial blight resistance gene. The
resistance to Xoo across all tested local rice types ranged from highly resistant (HR) to moderately
sensitive (MS). Moreover, results for genes Xa21, Xa33(RMWR 7.1), and Xa33(RMWR 7.6) were

comparable since each rice variety displayed a distinct degree of resistance regardless of whether it had
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a resistance gene or not. Whilst the Khat Na Pho variety demonstrated high level of resistance to the

bacterial blight disease, Hom Khrua, Lon Khrok, Thong Yoi, Phut Tam, and Phuang Kradat also

demonstrated resistance levels (R). These six local rice varieties could be employed as germplasm in a

future breeding program for rice.
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Table 1 Twenty local rice and two standard rice varieties used in this experiment

No. Varieties name Source No. Varieties name Source
1 Hom Khrua Phitsanulok 12 Lueang Luang Tak
2 Lon Khrok Phitsanulok 13 Phuang Dokmali Tak
3 Khao Namkhang Phitsanulok 14 Phuang Kradat Tak
4 Saibua Phitsanulok 15 Sanpa Tong Luang Tak
5 Kula Lut Ni Sukhothai 16 Kluai Pi Tak
6 Ta Khaek Sukhothai 17 Chet Ruang Phichit
7 Khat Na Pho Sukhothai 18 Ko Diao Nak Phichit
8 Thong Yoi Sukhothai 19 Lueang Kaset Phichit
9 Phut Tam Sukhothai 20  Khao Chalo Phichit
10 Hom Dong Sukhothai 21 Chainat 1 (recommended susceptible variety)
11 Phichit Tak 22 Hom Mali 105 (recommended resistance variety) -
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Table 2 Nucleotide sequences of four specific primers used in this study

Genes Nucleotide sequences (5’-3") Reference
xab F; GAGTCGATGTAATGTCATCAGTGC Blair and McCouch (1997)
R; GAAGGAGGTATCGCTTTGTTGGAC
XaZl F; ATAGACGCGGAAGGGTGGTTC Korinsak et al. (2009)
R; ATAGACGCGGTAATCGAAAGATG
Xa33 F;, TTTTATCCCCTTCTTCCTTC Podishetty (2014)
(RMWR 7.1) R; CGTGTTTTGTGTGTCTTTTG
Xa33 F; CAACAAACACCTCCATGGTC Podishetty (2014)
(RMWR 7.6) R; GGGAATGAGCAAAAATTGG
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Figure 1 The PCR products of four specific primers for bacterial blight resistance genes; (A) xa5 gene

(with PCR products ranging from 227 to 240 bp); (B) Xa21 gene (produced PCR products
with an approximate size of 700 bp); (C) Xa33 (RMWR 7.1) gene (with PCR products with
an approximate size of 210 bp); and (D) Xa33 (RMWR 7.6) gene (with PCR products with

an approximate size of 210 bp.); (M) = 100 bp DNA ladder (1) Hom Khrua, (2) Lon Khrok,
(3) Khao Namkhang, (4) Saibua, (5) Kula Lut Ni, (6) Ta Khaek, (7) Khat Na Pho, (8) Thong Yoi,
(9) Phut Tam, (10) Hom Dong, (11) Phichit, (12) Lueang Luang, (13) Phuang Dokmali,

(14) Phuang Kradat, (15) Sanpa Tong Luang, (16) Kluai Pi, (17) Chet Ruang, (18) Ko Diao Nak,
(19) Lueang Kaset, (20) Khao Chalo, (21) Chainat 1 and (22) Hom Mali 105
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Table 3 The disease incidences of bacterial blight resistance genes and the resistance level

of twenty local rice and standard varieties evaluated at 14 days after inoculation

No. Rice Varieties Bacterial blight resistance genes Level of resistance to bacterial blight?
xa5 Xa2l Xa33 Xa33 BB-6436 isolate BB-6442 isolate
(RMWR7.1) (RMWRT.6) Lesonlength(@m)  Resistance Leonlengh(@n)  Resistance
(mean+SD) level (mean+SD) level
1 Hom Khrua v v v 2.00+0.87 R 2.17+0.76 R
2 Lon Khrok v v v v 4.67+0.58 R 4.50+0.50 R
3 Khao Namkhang v v 8.73+1.08 MR 8.33+1.26 MR
4  Saibua v v 12.60+0.53 MS 12.43+0.40 MS
5 Kula Lut Ni v v v 5.67+0.58 MR 6.00+0.50 MR
6  Ta Khaek v v v v 5.00+0.00 MR 5.50+0.50 MR
7 Khat Na Pho v v 0.50+0.00 HR 0.40+0.17 HR
8 Thong Yoi v v v v 2.67+0.58 R 3.00+0.50 R
9 Phut Tam v v v v 2.50+1.32 R 3.00+1.00 R
10 Hom Dong v v v 9.33+1.15 MR 9.67+1.04 MR
11 Phichit v v 16.93+1.01 S 17.33+£0.76 S
12 Lueang Luang v v v v 15.00+1.73 MS 11.83+0.29 MS
13 Phuang Dokmali v v v 5.97+0.87 MR 7.50+0.50 MR
14 Phuang Kradat v v v v 1.33+0.29 R 1.17+0.29 R
15  Sanpa Tong Luang v v v 8.40+1.97 MR 9.50+1.00 MR
16 Kluai Pi v v 6.77+0.93 MR 7.50+0.50 MR
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Table 3 (Continued)

No. Rice Varieties Bacterial blight resistance genes Level of resistance to bacterial blight®
xa5 Xa2l Xa33 Xa33 BB-6436 isolate BB-6442 isolate
(RMWRT7.1) ~ (RMWRT7.6)  lesonlength(@m)  Resistance  Lesonlengh(@m)  Resistance

(mean+SD) level (mean+SD) level

17 Chet Ruang v v 6.87+0.98 MR 7.17+0.76 MR

18 Ko Diao Nak v v 14.00+0.00 MS 14.33+0.58 MS

19 Lueang Kaset v v 7.67+1.26 MR 9.00+0.50 MR

20  Khao Chalo v v 7.27+1.55 MR 7.67+1.53 MR

21 Chainat 1 v v v v 24.33+4.04 HS 27.00+1.73 HS

22 Hom Mali 105 v v v v 0.40+0.17 HR 0.40+0.17 HR

*The average lesion length from three replicates; Resistance level; HR = Highly resistant, less than 1 cm; R = Resistant, 1-5 cm;

MR = Moderately resistant, 5-10 cm; MS = Moderately susceptible, 10-15 cm; S = Susceptible, more than 15 cm; HS = Highly

susceptible, more than 20 cm

Figure 2 Symptom characteristics at each resistance level after inoculating with Xanthomonas

oryzae pv. oryzae bacterium isolate BB-6436 on rice leaves 14 days after inoculation;

HR = Highly resistant, >1 cm; R = Resistant, >1-5 cm; MR = Moderately resistant, >5-10 cm;

MS = Moderately susceptible, >10-15 cm; S = Susceptible, >15 cm; HS = Highly susceptible,

>20 cm; scale bar = 5 mm
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Figure 3 Symptom characteristics at each resistance level after inoculating with Xanthomonas

oryzae pv. oryzae bacterium isolate BB-6442 on rice leaves for 14 days after inoculation;

HR = Highly resistant, >1 cm; R = Resistant, >1-5 cm; MR = Moderately resistant, >5-10 cm;

MS = Moderately susceptible, >10-15 cm; S = Susceptible, >15 cm; HS = Highly susceptible,

>20 cm; scale bar = 5 mm
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