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Table 1. Category of lesions on rice leaves caused by Magnaporthe oryzae”.

Designation Score Infection type Symptom *
R 0 No evidence of infection
1 Brown specks smaller than 0.5 mm in diameter, no sporulation
2 Brown specks about 0.5-1 mm in diameter, no sporulation
3 Roundish to elliptical lesions about 1-3 mm in diameter with gray
center surrounded by brown margins, lesions capable of sporula-
tion
S 4 Typical spindle-shaped blast lesion capable of sporulation, 3 mm

or longer with necrotic gray centers and water-soaked or reddish
brown margins, little or no coalescence of lesions

5 Lesions as in 4 but about half of one or two leaf blades killed by
coalescence of lesions

“ R: resisrant reaction; S: susceptible reaction. Score 0 to score 3 were resistant reactions; score 4 and score 5 were susceptible reac-
tions (Bonman ez al. 1986).
Y Bar =3 mm.
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Table 2. Location (region, county and township) and number of Magnaporthe oryzae isolates collected in Taiwan in 2011.

No. of isolates

Region City/County District/Township Ist crop season 2nd crop season  Total
Northern Taiwan ~ Miaoli Tongxiao, Yuanli, Tongluo, Sanyi 18 3 21
Central Taiwan Taichung Houli, Fengyuan, Wufeng 9 11 20
Nantou Caotun 3 3
Changhua Changhua, Shetou, Tianzhong, Xizhou, Pitou, 25 6 31
Ershui
Yunlin Erlun, Xiluo, Citong, Dounan 7 12 19
Southern Taiwan ~ Chiayi Xikou 3 3
Tainan Houbi 5 5
Kaohsiung Meinong 6 6
Pingtung Wandan 6 6
Total (no.) 9 22 82 32 114
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Table 3. Region and sampling date of Magnaporthe oryzae isolates used in the inoculation tests.

City/County District/Township Sampling date Isolates (n = 114)

Miaoli Tongxiao Jun., 2011 TX1d1, TX1d2, TX1d3, TX2el, TX2e2, TX2e3
Yuanli Jun., 2011 YLlel, YL1e2, YL1e3, YL2f1, YL2f2, YL2f3
Sanyi Apr., 2011 SY1dl, SY1d2, SY1d3

Jun., 2011 SY2el, SY2e2, SY2e3
Sep., 2011 SY1fl, SY1£2, SY113

Taichung Houli Apr., 2011 HL1al, HL1a2, HL1a3, HL2bl, HL2b2, HL2b3
Sep., 2011 HL1fl, HL1f2, HL113, HL2g1, HL2g2, HL.2g3
Oct., 2011 HL1h1, HL1h3

Fengyuan Sep., 2011 fyulal, fyula2, fyula3
Waufeng Apr., 2011 WFlgl, WF1g2, WF1g3
Nantou Caotun Apr., 2011 ctlel, ctle2, ctle3
Changhua Changhua Apr,2011  KGal, KGa2, KGa3
Pitou May, 2011 PTlel, PTle2, PTle3, PT2f1, PT2f2, PT2f3
Shetou May, 2011 STlel, ST1e2, ST1e3
Tianzhong Apr., 2011 TZz1d1,TZ1d2, TZ1d3
Xizhou Apr., 2011 XZ1bl, XZ1b2, XZ1b3, XZ2cl, XZ2c2, XZ2c3
Nov., 2011 XZlel, XZ1e2, XZ1e3
Ershui Apr., 2011 ESla2, ES1a3, ES2bl, ES2b3
Aug., 2011 ESlcl, ES1c2, ES1c3
Yunlin Xiluo Aug., 2011 XL1d1, XL1d2, XL1d3
Sep., 2011 XLlel, XL1e2, XL1e3, XL2f1, XL2f2, XL2f3
Citong Apr., 2011 CT1b3, CT2cl, CT2c2, CT2c3
Erlun Aug., 2011 EL1lal, EL1a2, EL1a3
Dounan May, 2011 DNal, DNa2, DNa3
Chiayi Xikou Apr., 2011 XKbl, XKb2, XKb3
Tainan Houbi Apr., 2011 HBIfl, HB1{2, HB1{3, HB2g2, HB2g3
Kaohsiung Meinong Apr., 2011 MNI1dl, MN1d2, MN1d3, MN2el, MN2¢e2, MN2e3
Pingtung Wandan Apr., 2011 WDI1bl, WD1b2, WD1b3, WD2c1, WD2c2, WD2c3
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REPE- 1 AR T S EEpURAR N EEEEpU 3 R ’ﬁ Elﬁlﬁi‘é)": IH*J?E‘& EIIJ‘ RS R
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Table 4. Physiological types of single-spore isolates of Magnaporthe oryzae collected in Taiwan in 2011 .

~
J

Fed 2011 F K0

Sampling date (month)

Taichung-ti-chio-wuOchien
Kaoshiung-ta-li-chen-yu
Kao-chio-liu-chou
Natala
Cutsugulcul
Sensho

8 Norin 21

.Mm Kanto 51

8

m Taichung-line 33

£

A | Chianung-yu 280
Kwang-fu 1
Chianung 242
Taichung 171
Pai-kan-tao
Taichung 65
Kung-shan-wu-shen-ken

Isolate

Taiwan race

Physiological group

Jun.

S
S

gV
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S

TX1d1

Jun.

TX1d2

Jun.

TX2el

Jun.

TX2e2

Sep.

HL1f1

Sep.

HL1f2

Oct.

S
S
S
S
S

HL1h1

Oct.

HL1h3

Sep.

HL2gl

Sep.

HL2g2
HL2g3
fyula2

Sep.

Sep.

Apr.

S
S
S

WFl1gl

Apr.

WF1g2

Apr.

WF1g3

May

S
S
S
S

PT2f3
PTle3

May

Nov.

XZle3

Aug.

ESlcl

Sep.

XLlel

Apr.

S
S

S
S
S
S
S
S
S
S
S
S
S
S

XKb1

Apr.

XKb3

Apr.

HBI1f3

Apr.

S
S
S

MN1dl

Apr.

MN1d2

Apr.

MN1d3

Apr.

MN2el

Apr.

WD2cl

Apr.

WD2c2

Jun.

S

TX1d3

Sep.

SY1fl

Sep.

SY1f2
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Table 4. Physiological types of single-spore isolates of Magnaporthe oryzae collected in Taiwan in 2011 “. (continued)

~
J

Fed 2011 F K0

Sampling date (month)

Differential varities

Taichung-ti-chio-wuOchien
Kaoshiung-ta-li-chen-yu
Kao-chio-liu-chou
Natala

Cutsugulcul

Sensho

Norin 21

Kanto 51

Taichung-line 33
Chianung-yu 280
Kwang-fu 1

Chianung 242

Taichung 171
Pai-kan-tao

Taichung 65

Kung-shan-wu-shen-ken

Isolate

Taiwan race

Physiological group

Sep.
R Apr
R Apr

S

S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S

SY113

R
S

KGa3

ctle2

Nov.

XZlel

R Aug.

ESlc2

Sep.
R Apr
R Aug.
R Apr

XLle2

S

R

S

CT2c3

ELlal

WD2c3

Jun.

YLlel

Jun.

R Apr

YL1e2

S

YL1e3

Jun.

TX2e3

Jun.

SY2el

Jun.

SY2e2
SY2e3

Jun.

R Apr

R

HL1a2

Sep.

fyulal

Sep.

fyula3

Apr.

May

KGa2

R
R

STle2

May

STl1e3

2

Apr.

R
R

TZ1d2
TZ1d3
PT2f2
XZ1e2

Apr.

R
R

May

R Now.

R
R
R

S

Apr.

S

XZ1bl

Apr.

XZ2cl

Apr.

XZ2c3

R Aug.

S

S
S
S

ESlc3

Apr.
R Aug

R

S
S

ES2b3
XL1d1l

S
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Table 4. Physiological types of single-spore isolates of Magnaporthe oryzae collected in Taiwan in 2011 “. (continued)

~
J

Fed 2011 F K0

Sampling date (month)

Differential varities

Taichung-ti-chio-wuOchien
Kaoshiung-ta-li-chen-yu
Kao-chio-liu-chou
Natala

Cutsugulcul

Sensho

Norin 21

Kanto 51

Taichung-line 33
Chianung-yu 280
Kwang-fu 1

Chianung 242

Taichung 171
Pai-kan-tao

Taichung 65

Kung-shan-wu-shen-ken

Isolate

Taiwan race

Physiological group

R Aug.

R

S
R

S
S
S
S
S
S
S
S
S
S
S
S
R
R
R
R
R
R
R
R
R
R
R
R

XL1d2

17

Sep.

XL2f1

Sep.
R Apr
R Apr
R Aug.
R Aug.
R May
R Apr

XL2f3
CT2cl

S
S
R
R
R
S

CT2c2

ELla2

EL1a3

DNa2

R

HBI1f1

Apr.

R
R
R
R
R

HB1f2

Apr.

MN2e2

Apr.

S
R
R
S
R
R
R
R
R
R
R
R
R
R

WD1b2

Apr.

HL2b3
HB2g3

Apr.

Apr.

MN2e3

Jun.
R May

R
R

YL2f1

1
1
1
1
1
1
1
1
1
1

R
R
R

STlel

Apr.

TZ1d1

Apr.

XZ2c2

Apr.

XZ1b2

Apr.
Apr.

XZ1b3

R

ES2bl
XL1d3
WDI1bl

R Aug.
R

R

Apr.

R Apr

R

WDIb3 R
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Table 4. Physiological types of single-spore isolates of Magnaporthe oryzae collected in Taiwan in 2011 “. (continued)

~
J

Fed 2011 F K0

Sampling date (month)

Differential varities

Taichung-ti-chio-wuOchien
Kaoshiung-ta-li-chen-yu
Kao-chio-liu-chou
Natala

Cutsugulcul

Sensho

Norin 21

Kanto 51

Taichung-line 33
Chianung-yu 280
Kwang-fu 1

Chianung 242

Taichung 171
Pai-kan-tao

Taichung 65

Kung-shan-wu-shen-ken

Isolate

Taiwan race

Physiological group

Jun.

R
R
S
S
R
R
R
R
R
R

YL2f2 R

Others

Jun.

YL2f3 R
SYldl

Apr.

R

Apr.

R

SYld2 R
SY1d3
HL1al

R Apr
R Apr
R Apr

R
R

S

R
R
R

HL1a3

Sep.

HLIf3 R
HL2bl

Apr.

R
R
R
R
R
R
R

R
R
R
R
R
R
R
R
R
R
R

Apr.

HL2b2

Apr.

KGal

Apr.

ctlel

Apr.

ctle3
PTlel

May

May

S
S
S
R
S

PTle2

R May
R Apr
R Apr

R
R
R

PT2fl1
ESla2

ESla3

Sep.

XL1e3

Sep.

XL2f2 R
CT1b3

Apr.

May

R

R
R
R
R
R

R
R

DNal

May

DNa3

Jun.

S

R

XKb2
HB2g2

Apr.

R

“ Physiological group and race of M. oryzae were determined based on the reaction of each isolate to the 16 differential varieties

(Chien 1990b).
 R: resistance, S: susceptible.
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Fig. 1. Differences in numbers of isolates of Magnaporthe oryzae in each physiological groups between samples
collected in Taiwan from the first crop and the second crop seasons of rice in 2011.
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Fig. 2. The distribution of physiological types of Magnaporthe oryzae isolates collected in Taiwan at different
growth stages of rice in the first crop season of 2011.
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Studies on Physiological Races of Magnaporthe oryzae,
Causal Agent of Rice Blast, in Taiwan

Yi-Nian Chen', Chun-Wei Chen’, and Tsung-Chun Lin""

Abstract

Chen, Y. N., C. W. Chen, and T. C. Lin. 2013. Studies on physiological races of
Magnaporthe oryzae, causal agent of rice blast, in Taiwan. J. Taiwan Agric. Res. 62(1):40-56.

The objective of this study was to determine races of 114 isolates of Magnaporthe ory-
zae collected from diseased leaves of rice (Oryza sativa) grown in Taiwan in 2011. Diseased
rice leaves were collected from 22 townships, including Miaoli, Taichung, Changhua, Nantou,
Yunlin, Chiayi, Tainan, Kaohsiung and Pingtung Counties and lesions of each sample were
isolated and purified by the single-spore isolation method. Each of the 114 isolates of M. ory-
zae was inoculated by spray on 16 varieties of rice, which were used as differential varieties.
Based on rating of susceptibility of the 16 rice varieties to the pathogen at 7 days after inocu-
lation, the disease reaction on each variety was compared to the 7 physiological groups report-
ed in Taiwan previously. Results showed that, among 114 isolates tested, 89 isolates (78.1%)
belonged to the six physiological groups (I, J, T, K, N, and A), among them 12 isolates were
corresponding to the three previously reported races (race 1, race 2 and race 17); whereas
the remaining 25 isolates (21.9%) were not in any of the previously reported physiological
groups. However, none of the isolates examined in this study belonged to the P physiological
group. Among the 89 isolates belonging to the six previously reported physiological groups,
35 isolates (30.7%) were in the K physiological group (the predominant group of M. oryzae),
29 isolates (25.4%) were in the I physiological group, and one isolate was in the J physiologi-
cal group. The diversity of distribution of physiological types of M. oryzae isolates was the
highest in samples from the Miaoli County with all the six physiological groups identified,
followed by samples from Changhua, Nantou and Yunlin Counties with five physiological
groups identified, and samples from Taichung, Tainan, and Pingtung Counties with four physi-
ological groups identified. These results indicate that populations of M. oryzae are diversified
in different rice production areas in Taiwan. In addition, the major physiological groups of M.
oryzae were largely unchanged between isolates collected from the first crop season and the
second crop season in samples from Taichung, Changhua, Nantou and Yunlin Counties. How-
ever, the physiological groups of the isolates from the first crop season and the second season
were completely different in samples from Miaoli County. Among the 16 differential variet-
ies of rice, the local bred Japonica variety, Kwang-fu No.1, was susceptible only to two of M.
oryzae isolates (isolate HL2g2 and isolate ctle3) and it was highly resistant to the other 112
isolates examined. This result suggests that Kwang-fu No.1 has potential for use in rice breed-
ing programs for the development of new varieties with resistance to rice blast.

Key words: Rice, Rice blast disease, Physiological race, Physiological group, Differential va-
riety.
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