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Table 1. Effect of inoculation with Xanthomonas oryzae pv. oryzae at different growing stages on occurrence of three

types of bacterial wilt diseases on rice Taichung Sen No. 10 one month after transplanting

Kresek Leaf blight Pale yellow leaves
(% of died seedlings) (disease severity index) (no. of affected stems) affected
Isolates So” Cu So Cu So Cu
First crop season in 2002
Pale-yellow-leaf isolates
XB 26 55.4 0 0 9 0 0
XB 28 41.5 0 0 7 0 0
XB 30 45.7 0 0 7 0 0
Leaf blight isolates
XF 89-b 35.5 0 0 7 0 0
XM 30 0.3 0 0 3 0 0
CK (WM 0 0 0 0 0 0
Second crop season in 2002
Pale-yellow-leaf isolates
XB 26 41.9 0 0 9 0 0
XB 28 26.1 0 0 9 0 0
XB 30 19.1 0 0 9 0 0
Leaf blight isolates
XF 89-b 30.7 0 0 9 0 0
XM 30 0 0 0 9 0 0
CK (WM) 0 0 0 0 0 0

” Totally 192 plants of Taichung Sen No. 10 rice were inoculated. Inoculation methods: So, the rice roots were soaked
in bacterial suspension; Cu, a half of leaves was cut by scissor infested with bacterial suspension.
Y CK, the controls were inoculated by root dipping and leaf-clipping method without pathogen.



BRI 10 A I ZERGR I I 205

St o FLEREBURAI I BEI . 25 RREBKE » RS E oAl A e B (A - 2R R
WA E R R P R AR © JRUORAF.Z 2 BREBERERBRE - 42— (84 T2 25 Ry -
PIRBKFAHER RO RIS AR R T A 2 A -

FHRABEAIAN - ZKAECE (AR BB 3E | > 2RI TRty - RIS PR b i -
RN TR B 3 A Y At - SCRTIZ BYZERIRAR e fl i P s S R - BRI R A
FERAUEEERE (3R 2) » BURHUBRIIIR] SR MR ER B (TR A L BEAti B AR © (EAA BRI
TR o FHIL R AR AR G B ARRESERAR > FLrPEl B AR R - R A AR S 2=

2 2~ AN[EIA T R A SR B KRR A 10 SRR A R R s
Table 2. Effect of inoculation stages and inoculation methods on appearance of leaf blight symptoms caused by

Xanthomonas oryzae pv. oryzae on rice Taichung Sen No. 10 at rice booting stage

Disease severity index at

Seedling stage Active tillering stage Booting stage
Isolates So? Cu Sp Cu Sp Cu
First crop season in 2002
Pale-yellow-leaf isolates
XB 26 0 0 7 9 6 7
XB 28 0 0 5 6 6 5
XB 30 0 0 7 7 6 5
Leaf blight isolates
XF 89-b 0 0 5 7 5 6
XM 30 0 0 3 5 0 3
CK (WM)” 0 0 0 0 0 0
Second crop season in 2002
Pale-yellow-leaf isolates
XB 26 0 0 6 9 6 7
XB 28 0 0 5 9 5 9
XB 30 0 0 7 9 5 9
Leaf blight isolates
XF 89-b 0 0 7 9 5 9
XM 30 0 0 3 5 3 5
CK (WM) 0 0 0 0 0 0

“ Totally 192 plants of Taichung Sen no 10 rice were inoculated. Inoculation methods: So, the rice roots were soaked
in bacterial suspension; Sp, the leaves of rice were sprayed with bacterial suspension; Cu, a half leaves of rice were
cut by scissor infested with bacterial suspension.

¥ CK, the controls were inoculated without pathogen.
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Table 3. Effect of inoculation stages and inoculation methods on appearance of pale yellow leaf symptoms caused by

Xanthomonas oryzae pv. oryzae on rice Taichung Sen No. 10 at rice booting stage

Percentage of yellowing stems at

Seedling stage Active tillering stage Booting stage
Isolates So” Cu Sp Cu W
First crop season in 2002
Pale-yellow-leaf isolates
XB 26 25.0 0 38.0 62.5 0 0
XB 28 17.2 0 1.0 12.5 0 0
XB 30 36.5 0 30.7 31.8 0 0
Leaf blight isolates
XF 89-b 0 0 0 0 0 0
XM 30 0 0 0 0 0 0
CK (WM)* 0 0 0 0 0 0
Second crop season in 2002
Pale-yellow-leaf isolates
XB 26 7.8 1.0 3.6 26.6 0 0
XB 28 18.8 2.0 5.7 18.8 0 0
XB 30 15.6 3.6 13.0 24.5 0 0
Leaf blight isolates
XF 89-b 0 0 0 0 0 0
XM 30 0 0 0 0 0 0
CK (WM) 0 0 0 0 0 0

” Totally 192 plants of Taichung Sen No. 10 rice were inoculated. Inoculation methods: So, the rice roots were soaked
in bacterial suspension; Sp, the leaves of rice were sprayed with bacterial suspension; Cu, a half leaves of rice were
cut by scissor infested with bacterial suspension.

¥ CK, the controls were inoculated with distilled water by leaf-clipping method.
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ig. 1. Three types of symptoms of rice bacterial blight caused by Xanthomonas oryzae p. oryzae on rice
Taichung Sen No. 10. Different disease symptoms showed as leaf blight (upper), kresek, the seedling

blight or wilt phase of the syndrome (middle), and pale-yellow leaves (lower).
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The Reaction of Taichung Sen No. 10 Rice Variety at
Different Growth Stages to Pale-yellow Isolates of
Xanthomonas oryzae pv. oryzae'

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

Abstract

Hsieh, L. J., Y. C. Chang, and T. F. Hsich. 2006. The reaction of Taichung Sen No. 10 rice variety at
different growth stages to pale-yellow isolates of Xanthomonas oryzae pv. oryzae. J. Taiwan Agric. Res.
55:201-211.

The objectives of this study were to evaluate the susceptibility of Taichung sen 10 rice cultivar to the
isolates of Xanthomonas oryzae pv. oryzae, the causal agent of bacterial leaf blight of rice, at the seedling,
tillering and booting stages. The rice plants were inoculated with bacterial suspension by root-dipping
and leaf-clipping methods at the seedling stage, with leaf-clipping and spraying methods at the tillering
and booting stages. Totally five isolates of X. oryzae pv. oryzae were used for inoculation, of which 2
isolates were isolated from plants with leaf blight symptoms and 3 isolates from plants with
pale-yellow-leaf symptoms. The experiments were conducted in two continuant crops of 2002 at the
experimental field of Taiwan Agricultural Research Institute. Results showed that the seedlings
inoculated by the root-dipping method before transplanting in both crops appeared kresek symptoms
(death of whole seedlings), except seedlings inoculated with XM 30 isolate in the 2" crop. Meanwhile,
the seedlings inoculated by leaf-clipping method showed leaf blight symptoms in both crops. However,
all bacterial isolates didn’t induce pale-yellow-leaf symptoms of inoculated rice plants by both
inoculation methods. Disease survey was done at the heading stage after inoculation at the three
different growth stages of rice in two crops. Leaf blight symptom was not observed when seedlings
inoculated by both methods before transplanting. However, leaf-blight symptoms were observed on the
inoculated plants when inoculations were conducted at tillering and booting stages by both methods and
in both two crops. Meanwhile, all of the 3 pale-yellow-leaf isolates induced pale-yellow-leaf symptoms
on inoculated rice plants at the heading stage when inoculations were done at transplanting and tillering
stages by both methods in both crops, except inoculation at the seedling stage by leaf-clipping method in
the first crop. In addition, the pale-yellow-leaf symptoms were not found on rice plants inoculated at the
booting stage by both methods. Besides, none of the leaf-blight isolates caused pale-yellow-leaf
symptoms by all tested methods at all growth stages. These results indicated that the virulence of
different types of pathova of the bacterium was different, and symptoms of pale-yellow-leaf were only
induced by infection at the earlier stages, such as at the seedling and tillering stages. Both kresek and
pale-yellow-leaf symptoms were due to the systemic infection with bacterial pathogen. The kresek symptoms
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were observed at the seedling stage, whereas the pale-yellow-leaf symptoms on mature plants. In addition,
both kresek and pale-yellow-leaf symptoms occurred under lower temperature at the first crop in Taiwan.

This indicated that high temperature was not the necessary for induction of these two types of disease
symptoms on rice plants.

Key words: Rice, Growth stages, Bacterial leaf blight of rice, Pale-yellow-leaf symptom, Kresek
symptom, Temperature determination.





