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Table 1. Sources of isolates of Xanthomonas oryzae pv. oryzae used in the study

Collection Collection Isolated Collection Collection Isolated
Isolate Symptom Isolate Symptom
location date part location date part
XB 2b Tourcherng,Yilan ‘86.11. 1 LB* Leaf 4,7 " ‘92.4.30 LB Leaf
14,19 Jiaushi ‘92.5.12 " " XM 1 Changlong, Pintung ‘86.9.10 " "
24 Juangwei " " " 2,7,9,10 Jwutyan " " ”
XD1 Guanshi,Hsinchu ‘87.11.5 " " 3 Shiangtzyyruh ” ” "
XF 1,2,3a,3b,4, Shyrgang,Taichung ‘86.10. 2 " " 16b,17b,19b Shaluen ” ” ”
8,9,10 " ” " " 21 Shinbei ” ” "
13,15,17,20, TARI ‘86.10.15 " " 23,24,26,  Jwutyanl " " "
31,35 " ” " " 27,28 " ” ” ”
44,50,54 Wufeng ‘86.10.18 " " 29,30,31 Jwutyan2 ” ” "
57b TARI ‘87.6.2 ” ” XM 36 Jwutyan3 ” ” ”
78a,81 Wueng ‘87.5.21 " " 38 Sanchian " " ”
84,85a,89b, TARI ‘87.10.18 " " 41~42 Shiangtzyyruh ” ” "
91a,91b,93b, " " " " 46 Changlong " " "
93b,94 " " " " 49,50,51 Shiangtzyyruh ’88.10. 3 " ”
100,102b, TARI ’87.9.30 " " 52,53,55 Yangtzsejeau " " ”
103,106 ” ” " ” 57b,59 Meeiher ” ” ”
110 TARI ’87.10.18 " " 71,73 Fenggaang " ” "
XG 8a,9 Shihwu,Changhua ’89.10.12 " " 74,75a,75b  Herngchuen ” ” ”
16 Ellshoei ’89.10.17 " " 79 Liigaang ’88.9.11 ” "
XH 1,2 Tsaotwen,Nantou ’86.10.14 ” ” 83 Yangtzsejeau ’89.10. 2 " ”
4 Tsaotwen ’86.10. 7 " " 85a,85b Meeiher " " "
7b,8a,9a, Gwoshing ” ” ” 94,95,97, Shiangtzyyruh ’92.4.30 ” ”
10a,12 ” ” ” ” 99,101,102 ” ” ” ”
15a Mingjiann '87.6.16 " " XN 2,3 Taitung city '86.10.2 "
24,293,29b  Nantou city ’89.10.12 " " 6a,7a,7b,8  Guanshan ’86.9.23 ” "
31,34 Jyijyi ” " " X0 4a Rueysuey,Hualien  ’86.11. 1 ” "
44~47 Jyijyi '92.5.21 " " 7a Hualien city ’87.10.9 ” "
49~52 Mingjiann ” ” ” X0 604 Academia Sinica — ” "
54~56 Shoeilii ’92.6.2 ” ” XG 17~19 Huatarn,Changhua ’97.10.12 PYY Stem’crown
Xl 1a,2,3,4a, Doouliow, Yunlin ’87.10.15 " " 20~34 ” ’98.5.22 ” "
5b,7 " ” " " 35~40 Dahtsuen ’97.10.12 " "
9,28b,29 Doounan ’89.10.17 " " 41~43 " ’98.5.22 " "
32b,33 " ’87.10.15 " " 44~51 Shiowshoei " LB&PY Leaf
XJ1~2 Chiayi city ” " " 52~78 ” ” LB ”
XL 1~2 Meeinong,Kaohsiung  ’88.9.11 ” ” 79~90 Paushin ” ” "

? LB=Leaf-blight.
Y PY=Pale-yellow.
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Table 2. Production of pale yellow leaf symptoms and severity of leaf blight symptoms on rice cultivar Taichung sen
No.10 by inoculation with 72 out of all tested strains of Xanthomonas oryzae pv. oryzae

Disease index Disease index
(pale-yellow-leaf/leaf-blight) (pale-yellow-leaf/leaf-blight)

Isolate 1999(1) 1999(11) 2000(1) Isolate 1999(1) 1999(11) 2000(1)
XF 3-b 1.7/9.0 0.8/9.0 2.8/9.0 XG 39 0.0/2.4 2.6/9.0 -y

XF 78-a 0.7/7.0 0.0/7.0 0.0/5.4 XG 40 0.0/0.6 0.0/9.0 3.0/7.0
XF 85-a 0.1/9.0 0.0/7.0 0.0/5.0 XG 41 2.719.0 0.0/9.0 1.8/7.4
XH 2 0.2/7.0 0.0/7.0 0.0/5.0 XG 42 3.0/9.0 0.0/9.0 1.7/9.0
XH 10-a 0.0/7.0 0.0/9.0 1.8/7.0 XG 46 0.2/9.0 — 0.0/5.0
XH 31 0.8/5.4 0.0/5.0 0.0/5.0 XG 47 0.8/9.0 0.0/5.0 0.0/3.0
XJ2 0.0/9.0 0.0/7.0 1.8/9.0 XG 51 0.2/8.2 0.0/5.0 0.0/0.4
XM 1 0.1/9.0 0.0/7.0 0.0/7.0 XG 52 2.4/9.0 0.4/9.0 2.8/8.0
XM 23 2.3/9.0 0.0/5.0 3.0/9.0 XG 53 0.6/9.0 0.0/7.0 0.0/5.0
XM 41 1.8/9.0 0.0/5.0 1.8/9.0 XG 54 0.6/9.0 1.2/9.0 0.0/2.4
XM 49 2.6/9.0 0.0/7.0 0.0/7.0 XG 56 2.9/9.0 0.0/9.0 1.8/7.4
XM 52 2.3/9.0 0.0/5.0 2.8/9.0 XG 57 2.6/9.0 — 0.0/2.2
XM 71 1.0/9.0 0.0/5.0 1.4/9.0 XG 59 0.7/9.0 0.0/7.0 0.0/7.0
XM 73 1.4/9.0 0.0/7.0 0.0/5.0 XG 60 1.4/9.0 0.0/7.0 0.0/5.0
XG 17 0.0/5.0 1.7/9.0 3.0/9.0 XG 61 0.8/9.0 0.0/9.0 3.0/7.8
XG 18 0.0/7.0 2.3/9.0 3.0/8.6 XG 62 0.3/9.0 0.0/9.0 3.0/7.4
XG 19 1.8/9.0 1.3/9.0 3.0/9.0 XG 68 0.0/9.0 0.0/7.0 3.0/9.0
XG 20 0.4/9.0 0.0/5.0 0.0/5.0 XG 69 0.8/9.0 0.0/9.0 0.0/5.0
XG 21 0.9/9.0 0.0/7.0 0.0/7.0 XG 70 2.0/9.0 0.0/9.0 2.9/9.0
XG 22 2.1/9.0 0.0/9.0 0.4/9.0 XG71 0.5/9.0 0.0/9.0 0.0/7.0
XG 23 2.0/9.0 1.3/9.0 1.8/9.0 XG 72 1.5/9.0 0.0/9.0 2.7/7.4
XG 24 2.219.0 0.3/9.0 1.4/9.0 XG73 2.09.0 0.0/9.0 1.5/7.0
XG 25 1.4/9.0 0.0/9.0 0.0/7.0 XG 74 2.6/9.0 2.3/9.0 0.5/8.2
XG 26 0.5/9.0 0.0/7.0 0.0/5.0 XG 75 2.0/9.0 - 0.0/1.9
XG 27 2.0/9.0 0.3/9.0 0.0/7.0 XG 76 0.9/9.0 1.0/9.0 2.6/9.0
XG 28 2.4/9.0 0.0/5.0 0.0/5.0 XG 79 2.8/9.0 3.0/9.0 2.8/9.0
XG 29 2.8/9.0 0.0/9.0 0.9/7.0 XG 80 1.4/9.0 0.0/5.0 0.0/5.0
XG 30 2.9/9.0 1.0/9.0 2.9/8.6 XG 81 2.8/9.0 3.0/9.0 3.0/9.0
XG 31 2.1/9.0 1.2/9.0 2.0/9.0 XG 82 2.7/9.0 3.0/9.0 3.0/9.0
XG 32 0.3/7.0 0.0/9.0 1.3/7.0 XG 83 1.2/8.2 3.0/9.0 3.0/9.0
XG 33 2.9/9.0 0.0/9.0 0.0/5.0 XG 84 0.4/9.0 0.7/9.0 0.8/7.0
XG 34 2.4/9.0 0.9/9.0 3.0/9.0 XG 86 2.5/9.0 0.0/9.0 3.0/9.0
XG 35 0.0/5.0 0.2/7.0 3.0/9.0 XG 87 0.0/9.0 2.8/9.0 3.0/9.0
XG 36 2.719.0 1.9/9.0 2.4/9.0 XG 88 0.0/9.0 0.0/7.0 3.0/7.0
XG 37 0.6/6.4 2.4/9.0 - XG 89 0.0/9.0 2.719.0 2.9/9.0
XG 38 2.3/9.0 2.2/9.0 2.9/7.0 XG 90 0.0/9.0 0.0/9.0 2.9/8.0

? pale-yellow-leaf of the area of the youngest leaf showing pale yellow symptoms, 0: no symptoms, 1: less than 10%, 2: 10-30%, 3:
31-100%. leaf blight of the area of infected leaves showing necrotic symptoms, 0:no symptoms, 1:less than 1%, 3:1-5%, 5:6-25%,
7:26-50%, 9:51-100%.

Y —1not tested.
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Table 3. Average disease index of 53 rice varieties inoculated with 6 isolates of Xanthomonas oryzae pv. oryzae in 4
continuous crop seasons during 2000 to 2001

Disease index* (pale-yellow-leaf / leaf-blight)

Rice varieties

XM 1 XM 10 XM 23 XG 17 XG 35 XG 38 CK
IR8 1.0/6.2 0.2/7.3 1.0/75 23/78 2.6/83 2.4/6.6 0/0
IR 20 1.3/8.0 0.8/85 1.7/8.0 24770 2.9/9.0 24/7.0 0/0
IR 26 0 /33 0 /35 0 /32 0.5/4.0 0.9/5.0 0 /43 0/0
Tkm 6 0 /4.0 0 /44 0 /35 0 /35 1.3/5.0 0 /37 0/0
Cas 209 0.2/39 0.1/5.0 0 /38 0.1/4.0 0.2/3.0 0.1/35 0/0
Chianung sen 11 0 /7.0 0 /80 1.4/85 24/76 2.8/8.9 1.7/75 0/0
Taichung sen 3 0 /65 0 /75 0.1/7.5 2.0/75 1.8/8.3 1.7/7.0 0/0
Taichung sen 10 0.2/6.0 0 /80 1.2/75 2.0/8.0 3.0/8.7 21/73 0/0
Taichung sen 16 0.7/6.5 0 /71 21/7.2 1.8/8.0 3.0/88 1.9/74 0/0
Kaohsiung sen 1 0 /72 0 /80 1.2/9.0 15/8.5 0 741 1.7/7.7 0/0
Kaohsiung sen 7 0 /65 0 /75 0.9/75 15/75 3.0/7.0 1.8/7.7 0/0
Taichung native 1 0 /55 0 /81 1.1/75 15/8.6 2.0/7.8 2.0/83 0/0
Tainung 61 0 /5.0 0 /51 0 /55 0 /6.0 0.7/6.3 0 /6.3 0/0
Taipei 309 0 /5.0 0 /55 0 /55 0 /6.2 1.0/5.7 0 /6.3 0/0
Hsinchu 56 0 /5.0 0 /5.0 0 /56 0 /7.0 0.6/6.3 0 /63 0/0
Taichung 65 0 /50 0 /6.0 0 /55 0 /7.0 0 /70 04/7.0 0/0
Taichung 189 0 /50 0 /6.3 0 /57 0 /6.0 0.5/6.5 0 /63 0/0
Taitung 29 0 /50 0 /6.0 0 /55 0 /6.0 0.6/7.0 0 /59 0/0
Tainung sen 18 0 /745 0 /45 0 /45 0 /748 0 /50 0.3/5.0 0/0
Tainung sen 19 0 /745 0 /45 0 /43 0 /38 0 /50 0.1/45 0/0
Tai-keng 2 0 /745 0 /50 0 /50 0 /7.0 0.6/7.0 0 /6.3 0/0
Tai-keng 3 0 /746 0 /50 0 /52 0 /6.0 0.3/5.9 0 /6.1 0/0
Tai-keng 9 0 /50 0 /50 0 /50 0 /30 0 /50 0.3/5.0 0/0
Tai-keng 12 0 /50 0 /7.0 0.2/5.0 0 /50 0 /50 0 /70 0/0
Taichung sen glutinous 1 0 /744 0 /6.0 1.0/6.2 0 /3.0 0 /50 0 /30 0/0
Taichung glutinous 70 0 /5.0 0 /5.6 0 /53 0 /5.7 0.3/5.0 0 /7.0 0/0
IR 30 0 /30 0 /740 0 /35 0 /740 0 /22 0 /35 0/0
IR 1514A 0 /26 0 /28 0 /727 0 /30 0 /19 0 /30 0/0
IR 1545-339 0 /29 0 /36 0 /29 0 /39 0 /39 0 /33 0/0
DV 85 0 /11 0 /25 0 /25 0 /32 0 /20 0 /29 0/0
Kogyoku 0 /745 0 /55 0 /55 0 /6.0 0 740 0 /57 0/0
Chugoku 45 0 /50 0 /50 0 /50 0 /65 0 /59 0 /53 0/0
Tainung sen 12 0 /30 0 /35 0 /35 0 /30 0 /43 0 /38 0/0
Chianung sen 6 0 /45 0 /45 0 /741 0 /31 0 /5.0 0 741 0/0
Taichung sen 2 0 /4.0 0 /4.0 0 /30 0 /30 0 /5.0 0 /5.0 0/0
Taichung sen 17 0 /30 0 /50 0 /4.0 0 /30 0 /5.0 0 /5.0 0/0
Tainung 67 0 /5.0 0 /52 0 /6.0 0 /5.0 0 /5.0 0 /7.0 0/0
Tainung 70 0 /5.0 0 /5.0 0 /57 0 /7.0 0 /6.1 0 /63 0/0
Taichung178 0 /5.0 0 /6.1 0 /5.0 0 /6.2 0 /6.0 0 /6.0 0/0
Chianan 8 0 /52 0 /53 0 /50 0 /57 0 /55 0 /57 0/0
Tainan 9 0 /50 0 /50 0 /55 0 /6.0 0 /57 0 /57 0/0
Kaohsiung 139 0 /740 0 /50 0 /6.0 0 /50 0 /30 0 /70 0/0
Kaohsiung 141 0 /50 0 /50 0 /6.0 0 /50 0 /70 0 /70 0/0
Kaohsiung 142 0 /746 0 /50 0 /55 0 /50 0 /57 0 /54 0/0
Tai-keng 5 0 /50 0 /7.0 0 /50 0 /50 0 /70 0 /70 0/0
Tai-keng 8 0 /50 0 /50 0 /50 0 /80 0 /50 0 /50 0/0
Tai-keng 11 0 /50 0 /50 0 /50 0 /50 0 /50 0 /70 0/0
Tai-keng 14 0 /50 0 /50 0 /50 0 /50 0 /50 0 /70 0/0
Tai-keng 16 0 /50 0 /6.0 0 /6.0 0 /50 0 /70 0 /70 0/0
Tai-keng 17 0 /50 0 /6.0 0 /6.0 0 /50 0 /70 0 /70 0/0
Tai-sen glutinous 2 0 /740 0 /4.0 0 /30 0 /3.0 0 /50 0 /50 0/0
Tai-keng glutinous 1 0 /4.0 0 /5.0 0 744 0 /5.0 0 /7.0 0 /7.0 0/0
Tai-keng glutinous 5 0 /5.0 0 /5.0 0 /54 0 /5.0 0 /5.0 0 /6.0 0/0

*See the foot note z in Table 2.
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Table 4. Comparison of susceptibility of rice cultivars based on pale-yellow-leaf symptoms or leaf blight symptoms
of bacterial blight among four crop seasons during 2000 to 2001.

Disease index” (pale-yellow-leaf / leaf-blight)

Rice cultivar 2000(1) 2000(11) 2001(1) 2001(11) Average

Indica rice
IR.8 21/73 17176 09/6.6 01/72 1.20/7.2
IR 20 25/7.3 2.0/8.0 1.3/85 0.8/8.6 1.65/8.1
IR 26 0.6/5.0 0 /36 0 /43 0 /1.0 0.15/35
Tkm 6 05/4.1 0 /43 0 /49 0 /1.9 0.13/3.8
Cas 209 0 /50 04/34 0 /30 0 /43 0.10/3.9
Chianung sen 11 19/75 08/7.8 1.6/9.0 0 /70 1.08/7.8
Taichung sen 3 14/75 0.5/8.0 0.6/7.0 0 /63 0.63/7.2
Taichung sen 10 1.4/7.8 1.0/7.2 1.7/8.2 0.7/6.3 1.20/7.4
Taichung senl6 24177 07/7.1 1.7/78 0.7/6.6 1.38/7.3
Kaohsiung sen 1 11/7.0 0 /8.0 1.0/74 04/7.2 0.63/7.4
Kaohsiung sen 7 141/7.2 05/7.0 1.4/8.2 0.2/6.3 0.88/7.2
Taichung native 1 15/7.6 0 /80 18/7.0 04/7.0 093/74
Tainung sen 18 0 /50 0 /4.9 0.2/5.0 0 /3.0 0.05/4.5
Tainung sen 19 0 /47 0 /45 0.1/5.0 0 /30 0.03/4.3
Taichung sen glutionous 1 — — 0 /35 06/7.9 0.30/5.7

Japonica rice
Tainung 61 0.3/6.0 0 /5.0 0 /63 0 /5.0 0.08/5.6
Taipei 309 05/6.1 0 /5.0 0 /6.2 0 /5.0 0.13/5.6
Hsinchu 56 03/6.1 0 /57 0 /58 0 /5.0 0.08/5.7
Taichung 65 0.2/6.0 0 /6.0 0 /70 0 /5.0 0.05/6.0
Taichung 189 0.3/6.1 0 /53 0 /6.6 0 /57 0.08/6.0
Taitung 29 0.3/5.4 0 /57 0 /6.6 0 /57 0.08/5.9
Tai-keng 2 0.3/6.0 0 /57 0 /58 0 /43 0.08/5.5
Tai-keng 3 01/6.1 0 /5.0 0 /54 0 /44 0.03/5.2
Tai-keng 9 — — 0.1/5.0 0 /5.0 0.05/5.0
Tai-keng 12 — — 0.1/58 0 /57 0.05/5.8
Taichung glutinous 70 — — 0.1/5.0 0 /54 0.05/5.5

*See the foot note z in Table 2.
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Susceptibility of Rice Varieties to Pale-Yellow-Leaf
Type of Bacterial Leaf Blight Caused by Xanthomonas
oryzae pv. oryzae'

Lih-Jiuan Hsieh?, Yih-Chang Chang?®and Ting-Fang Hsieh?®

Abstract

Hsieh, L. J., Y. C. Chang, and T. F. Hsieh. 2007. Susceptibility of rice varieties to pale-yellow-leaf type of
bacterial leaf blight caused by Xanthomonas oryzae pv. oryzae. J.Taiwan Agric. Res. 56:1-10.

The ability of 212 Taiwanese isolates of Xanthomonas oryzae pv. oryzae (Xoo) to induce
pale-yellow-leaf (PYL) symptom on the rice cultivar Taichung sen 10 and the susceptibility of 53 rice
cultivars to express PYL symptom after inoculation with Xoo were studied in the experimental field of
Taiwan Agricultural Research Institute (TARI). The results from experiments conducted in three crop
seasons of 1999 and 2000 showed that the PYL symptom was observed on the plants inoculated with 72
out of 212 tested isolates. Among the 72 isolates, 14 were isolated before 1997 when the first incidence of
PYL symptom was observed on rice in Taiwan, indicating strains that are able to cause PYL symptom
have already existed. Three isolates of Xoo from plants showing leaf-blight symptoms and three isolates
from plants showing PYL symptoms were used to inoculate 53 rice cultivars in 4 continuous crop seasons
of 2000 and 2001. The results revealed that the occurrence of PYL symptoms was associated with the
virulence of Xoo isolates and the susceptibility of rice cultivars. The differential interaction between rice
varieties and isolates of the pathogen was also observed. The isolates from PYL plants caused more
severe PYL symptoms than those from leaf blight plants. In addition, the cultivars with high disease index
of PYL symptoms also showed high disease severity of leaf-blight symptoms, but not vis versa. The
severity of PYL symptoms in the 1% crop was higher than that in the 2" crop. Among 53 cultivars tested,
27 did not show PYL symptoms and were considered as highly resistant to pale-yellow-leaf disease, but
10 cultivars were most susceptible to express PYL symptoms.

Key words: Pale-yellow-leaf of rice bacterial blight, Rice varieties, Disease resistance.
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