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Table 1. Evaluation of rice varieties/lines for resistance to leaf and particle blast in the paddy field nurseries at Chiayi
and Kuanshan during 2003-2008

Leaf blast Panicle blast

Japonica rice Indica rice Japonica rice Indica rice

No. of No.of % of No. of No.of % of No. of No.of % of No.of No.of % of

Nursery” entries resistant resistant  entries resistant resistant entries resistant resistant  entries resistant resistant
location Year tested entries entries tested entries entries  tested entries entries tested entries entries
Chiayi 2003 151 116 76.8 32 31 96.9 151 75 49.7 32 31 96.9
2004 168 112 66.7 27 26 96.3 168 76 452 27 25 92.6
2005 173 106 61.3 27 26 96.3 173 95 57.9 27 26 96.3
2006 171 77 45.0 29 28 96.6 171 59 345 29 27 93.1
2007 167 71 42.5 28 27 96.4 167 62 37.1 28 26 92.9
2008 160 100 62.5 28 26 92.9 160 58 36.3 28 19 67.9
Total 990 582 58.8 171 164 95.9 990 425 42.9 171 154 90.1
Kuanshan 2003 151 88 58.3 32 29 90.6 151 18 11.9 32 25 78.1
2004 168 128 76.2 27 26 96.3 168 116 69.0 27 26 96.3
2005 173 113 65.3 27 26 96.3 173 116 67.1 27 26 96.3
2006 171 74 433 29 28 96.6 171 22 12.9 29 18 62.1
2007 167 64 383 28 24 85.7 167 50 30.0 28 10 35.7
2008 160 90 56.3 28 23 82.1 160 20 12.5 28 7 25.0
Total 990 557 56.3 171 156 91.2 990 342 345 171 112 65.5

* Disease nurseries: Paddy fields in Chiayi and Kuanshan.
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Table 2. Resistance of rice varieties TNG70 and Lomello to leaf and panicle blasts in paddy and upland nurseries in
Chiayi and the paddy nursery in Kuanshan during 2003—2008

TNG 70 Lomello
Paddy nursery Upland nursery Paddy nursery Upland nursery
1*%crop  2™crop 1*crop 2™crop
Location“  Year Leaf blast Panicle blast season season Leaf blast Panicle blast season  season
Chiayi 2003 RY R MR MR HS - HS HS
2004 R MR R R S HS HS HS
2005 R R R R S HS HS HS
2006 MR R S HS HS HS
2007 R HS HS HS HS
2008 R MR MR S HS HS HS
Kuanshan 2003 R MR — — HS - — —
2004 R MR - - S HS - -
2005 MR MR - — S HS — —
2006 R MR - - HS HS - -
2007 MR MR - — HS HS — —
2008 R S - - S HS - -

“ Chiayi has both paddy and upland nurseries, but Kuanshan has only paddy nursery.
¥ R: Resistant; MR: Moderately resistant; S: Susceptible; HS: Highly susceptible.
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Table 3. Interaction between year and type of rice varieties/lines (Japonica or Indica) on resistance to leaf and
panicle blasts in the paddy nurseries in Chiayi and Kuanshan

Leaf blast Panicle blast
Sources of Variation Degrees of freedom 1 Degrees of freedom 1
Chiayi nursery
T* 1 87.0043 1 116.6937
Y xT’ 5 6.0714 5 4.7003
Total 6 93.0757 6 121.3940
Kuanshan nursery
T 1 75.0096 1 57.8892
YT 5 9.5841 5 63.2240**
Total 6 84.5937 6 121.1132

“ T: rice type(Japonica and Indica).
Y'Y x T: interaction of year and rice type.
*, ** significant at 5% and 1% level, respectively.
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Table 4. Differences in resistance to leaf and panicle blasts between Japonica rice and Indica rice tested in the

paddy nurseries in Chiayi and Kuanshan during 2003-2008

No. of entries respond to leaf blast

No. of entries respond to panicle blast

P-value of P-value of

Year Variety Resistant Susceptible » test Resistant Susceptible 2 test

Chiayi nursery

2003 Japonica 116 35 0.0095 75 58 <0.0001
Indica 31 1 31 0

2004 Japonica 112 56 0.0017 76 92 <0.0001
Indica 26 1 25 2

2005 Japonica 106 66 0.0004 95 73 <0.0001
Indica 26 1 26 1

2006 Japonica 77 94 <0.0001 59 112 <0.0001
Indica 28 1 27 2

2007 Japonica 71 95 <0.0001 62 70 <0.0001
Indica 27 1 26 2

2008 Japonica 100 60 0.0016 58 102 0.0020
Indica 26 2 19 9

Kuanshan nursery

2003 Japonica 88 63 0.0005 18 122 <0.0001
Indica 29 3 25 6

2004 Japonica 128 40 0.0173 116 52 0.0031
Indica 26 1 26 1

2005 Japonica 113 59 0.0013 116 56 0.0020
Indica 26 1 26 1

2006 Japonica 74 97 <0.0001 22 149 <0.0001
Indica 24 4 18 11

2007 Japonica 64 103 <0.0001 50 117 0.5401
Indica 24 4 10 18

2008 Japonica 90 70 0.0098 20 140 0.0819
Indica 23 5 7 21
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Table 5. Campare Japonica rice and Indica rice for resistance to leaf blast and panicle blast in the disease nusrseries

of Chiyi and Kuanshan, 2003-2008

No. of entries in Japonica rice

No. of entries in Indica rice

Year Leaf blast Panicle blast Panicle blast
Resistant Susceptible Prvalue” Resistant Susceptible Prvalue

Chiayi nursery

2003 Resistant 75 41 <0.0001 31 0 -
Susceptible 0 17 0 0

2004 Resistant 75 37 <0.0001 25 1 0.3173
Susceptible 1 55 0 1

2005 Resistant 94 12 0.0023 26 0 —
Susceptible 1 61 0 1

2006 Resistant 59 18 <0.0001 27 1 0.3173
Susceptible 0 94 0 1

2007 Resistant 61 10 0.0067 26 1 0.3173
Susceptible 1 60 0 1

2008 Resistant 58 42 <0.0001 19 7 0.0082
Susceptible 0 60 0 2

Kuanshan nursery

2003 Resistant 16 72 <0.0001 24 5 0.1025
Susceptible 2 50 1 1

2004 Resistant 115 13 0.0013 26 0 —
Susceptible 1 39 0 1

2005 Resistant 85 28 0.6961 26 0 -
Susceptible 31 28 0 1

2006 Resistant 21 53 <0.0001 18 10 0.0016
Susceptible 1 96 0 1

2007 Resistant 43 21 0.0082 10 14 0.0002
Susceptible 7 96 0 4

2008 Resistant 20 70 <0.0001 7 16 <0.0001
Susceptible 0 70 0 5
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Table 6. Resistance of rice varieties/lines to leaf blast in the upland nursery in Chiayi, 2003—-2008

1% crop season 2™ crop season
Japonica rice Indica rice Japonica rice Indica rice

No.of No.of % of No.of No.of % of No.of No.of % of No.of No.of % of

entries resistant resistant entries resistant resistant entries resistant resistant entries resistant resistant
Year tested entries entries tested entries  entries tested entries  entries tested entries  entries
2003 151 55 36.4 32 31 96.9 151 100 66.2 32 16 50.0
2004 167 89 533 28 27 96.4 167 88 52.7 28 27 96.4
2005 172 107 62.6 28 27 96.4 172 71 41.5 28 27 96.4
2006 171 54 31.6 29 28 96.6 171 73 42.7 29 28 96.6
2007 167 62 374 28 27 96.4 167 64 38.6 28 27 96.4
2008 160 61 38.1 28 24 85.7 160 74 46.3 28 23 82.1
Total 988 428 433 173 164 94.8 988 470 47.6 173 148 85.6
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Table 7. Compare rice varieties/lines for differences in resistance to leaf blast between the paddy nursery and the
upland nursery in Chiayi, 2003-2008

No. of entries in Japonica rice No. of entries in Indica rice
Paddy nursery Paddy nursery
Year Upland nursery Resistant Susceptible P-value * Resistant Susceptible ~ P-value
2003 Resistant 55 0 <0.0001 31 0 —
Susceptible 61 35 0 1
2004 Resistant 79 11 0.0009 26 0 -
Susceptible 33 45 0 1
2005 Resistant 96 12 0.6698 26 0 -
Susceptible 10 54 0 1
2006 Resistant 53 1 <0.0001 28 0 -
Susceptible 24 93 0 1
2007 Resistant 62 0 0.0027 27 0 —
Susceptible 9 95 0 1
2008 Resistant 60 1 <0.0001 24 0 0.1573
Susceptible 40 59 2 2

* The proportion of resistance to leaf blast between the paddy nursery and the upland nursery was analyzed by McNemar test.
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Table 8. Differences in score of resistance to leaf blast in Japonica rice and Indica rice tested in the paddy and
upland nurseries in Chiayi, 20032008

Japonica rice Indica rice
P-value of P-value of
Year Paddy” Upland* Wilcoxon test Paddy” Upland* Wilcoxon test
2003 4(1)7 6(5) <.0001 2(1)7 4 (1) <.0001
2004 4(5) 5(5) 0.0003 1.5(1) 3(2) <.0001
2005 4(5) 5(7) 0.0652 2 (0) 2(2) 0.0085
2006 6(3) 9(5) <.0001 2 (0) 4 (1) <.0001
2007 7(4) 8.5(5) 0.0001 1(1) 3(1.5) <.0001
2008 5(2) 8(5) <.0001 4(2) 4(1.5) 0.0652

* Numbers are disease indices 1-9; 1 = Resistant and 9 = Highly susceptible (IRRI, 2002).
¥ Data are disease indices: median, number in bracket is interquartile range.
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Table 9. Interaction between year and crop-season on resistance of rice varieties/lines to leaf blast in the upland
nursery in Chiayi

Japonica rice Indica rice

Source of variation

Degrees of freedom x Degrees of freedom X
Cc* 1 3.606 1 8.350
Y xCY 5 45.083" 5 9.808
Total 6 48.689 6 18.158

* C: Crop season.
Y'Y x C: interaction of year and crop season.
* ** significant at 5% and 1% level, respectively.
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Table 10. Comparison of rice varieties/lines for resistances to leaf blast between first and second crop seasons of
2003-2008 in the upland nursery in Chiayi

No. of entries in Japonica rice No. of entries in Indica rice

2™ crop season

2™ crop season

Year 1™ crop season Resistant Susceptible P-value * Resistant Susceptible P-value
2003 Resistant 54 1 <0.0001 16 15 0.0001
Susceptible 46 50 0 1

2004 Resistant 78 12 0.8348 26 0 -
Susceptible 11 67 0 1

2005 Resistant 68 40 <0.0001 26 0
Susceptible 4 60 0 1

2006 Resistant 54 0 <0.0001 28 0 -
Susceptible 19 98 0 1

2007 Resistant 60 2 0.4142 27 0 -
Susceptible 4 100 0 1

2008 Resistant 60 1 0.0008 23 1 0.3173
Susceptible 14 85 0 4

“ The proportion of resistance to leaf blast between first and second crop seasons was analyzed by McNemar test.
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Table 11. Difference between first and second crop seasons in scores of resistance to leaf blast of rice tested during

2003-2008 in the upland nursery in Chiayi

Japonica rice Indica rice
P-value of P-value of
Year 1* crop season” 2™ crop season  Wilcoxon test 1* crop season 2" crop season Wilcoxon test
2003 6 (5™ 4(3) 0.0001 4(D 55(2) 0.0054
2004 5(5) 5(5) 0.8287 3(2) 4(0) 0.0131
2005 5(7) 8(5) 0.0264 2(2) 4(0.5) 0.0442
2006 9(5) 7(5) 0.0069 4(1) 4(0) 0.4200
2007 8.5(5) 9(5) 0.6729 3(1.5) 4(0) 0.0003
2008 8(5) 6(5) 0.0038 4(1.5) 4(1.5) 0.9929

* Numbers are disease indices 1-9; 1 = Resistant and 9 = Highly susceptible (IRRI, 2002).
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Table 12. Performance of rice varieties/lines in resistance to leaf and panicle blasts under different nursuries in

Chiayi and Kuanshan, 2003-2008

No. of entries in Japonica rice No. of entries in Indica rice

Kuanshan nursery

Kuanshan nursery

Year Chiayi nursery Resistant Susceptible ~ P-value * Resistant Susceptible P-value
Leaf blast
2003 Resistant 87 29 <0.0001 29 2 0.1573
Susceptible 1 34 0 1
2004 Resistant 107 5 0.0017 26 0 -
Susceptible 21 35 0 1
2005 Resistant 96 10 0.1779 26 0 —
Susceptible 17 49 0 1
2006 Resistant 64 13 0.5316 24 3 0.0833
Susceptible 10 84 0 1
2007 Resistant 63 8 0.0196 24 3 0.0833
Susceptible 1 94 0 1
2008 Resistant 86 14 0.0184 22 4 0.1797
Susceptible 4 56 1 1
Panicle blast
2003 Resistant 15 60 <0.0001 25 6 -
Susceptible 3 52 0 0
2004 Resistant 70 6 <0.0001 25 0 0.3173
Susceptible 46 46 1 1
2005 Resistant 77 18 0.0054 26 0 -
Susceptible 39 34 0 1
2006 Resistant 16 43 <0.0001 19 9 0.0027
Susceptible 6 106 0 2
2007 Resistant 40 22 0.0053 9 17 0.0002
Susceptible 7 63 1 1
2008 Resistant 14 44 <0.0001 5 14 0.0027
Susceptible 6 96 2 7

“The proportion of resistance to leaf blast and panicle blast between Chiayi nursery and Kuanshan nursery was analyzed by

McNemar test.
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Table 13. Performance of rice varieties/lines in resistance to leaf and panicle blasts under different nursuries in
Chiayi and Kuanshan, 2003-2008

Japonica rice

Leaf blast Panicle blast
P-value of P-value of
Year Chiayi Kuanshan Wilcoxon test Chiayi Kuanshan Wilcoxon test
2003 4= 5(3) <.0001 3(2)7 5(2) <.0001
2004 4(5 4(2) 0.4423 5(6) 3(2) 0.0005
2005 405 5(2) 0.0123 3(6) 3(2) 0.2953
2006 6(3) 6(4) 0.0671 5(6) 7(4) 0.0070
2007 7(4) 6(4) 0.4098 5(6) 5(6) 0.1639
2008 5(2) 5(4) 0.0941 6 (6) 7(4) 0.0023
Indica rice
2003 2(1) 4(0.5) <.0001 1(0) 3(4) <.0001
2004 1.5(1) 3(0) <.0001 1(1) 3(0) <.0001
2005 2(0) 4(1) <.0001 1(0) 1(0) 0.1023
2006 2(0) 4(1) <.0001 1(0) 3(2) <.0001
2007 1(1) 4(1) <.0001 1(0) 5(2) <.0001
2008 42 4(1) 0.0004 1(4) 5(3) 0.0021

* Numbers are disease indices 1-9; 1 = Resistant and 9 = Highly susceptible (IRRI, 2002).
¥ Data are disease indices: median, number in bracket is interquartile range.
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Table 14. Comparison of the top ten commercial varieties of rice in Taiwan for risistance to leaf and panicle blasts

Planting area Leaf blast Panicle blast

Variety Type ﬁ Year released Year released 2008 Year released 2008
Tainan 11 Japonica 116,833 53.7 2004 R* S MR HS
Taikeng 14 Japonica 21,810 10.0 1996 MR MR R MS
Taikeng 16 Japonica 14,841 6.8 1996 R S MR HS
Taikeng 8 Japonica 12,530 5.8 1992 R MR HR S
Taichung sen 10 Indiica 9,163 4.2 1979 MR R MR R
Taikeng 9 Japonica 8,091 3.7 1993 MS S MS HS
Taikeng 2 Japonica 6,995 32 1989 HS MS MS S
Kaohsiung 139 Japonica 6,260 2.9 1975 MR S R S
Taichung 192 Japonica 5,379 2.5 2007 HS MR HS MS
Taikeng 4 Japonica 4,503 2.1 1990 MR MS MR HS
Total 206,405 949

* R: resistant; MR: moderately resistant; MS: moderately susceptible; S: susceptible, and HS: highly susceptible.
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Field Evaluation of Rice Varieties and Lines from Taiwan for
Resistance to Leaf and Panicle Blasts caused by

Magnaporthe grisea during 2003-2008"
Dah-Jing Liao® and Lung-Che Chen**

Abstract

Liao, D. J. and L. C. Chen 2011. Field evaluation of rice varieties and lines from Taiwan for resistance to leaf and
panicle blasts caused by Magnaporthe grisea during 2003—2008. J. Taiwan Agric. Res. 60:279-292.

Breeding rice (Oryza sativa) for resistance to blast disease caused by Magnaporthe grisea (synonym
Pyricularia oryzae) is an important strategy for control of this disease in Taiwan. Field trials were
conducted in disease nurseries (one paddy field and one upland field in Chiayi and one paddy field in
Kuanshan) in Taiwan, during 2003-2008 to screen 1161 varieties and lines of rice collected from nine
research institutes and extension stations in Taiwan for resistance to leaf blast and/or panicle blast.
Results showed that, among Japonica rice tested, the number of varieties/lines with resistance to leaf blast
was higher than the number with resistance to panicle blast. Also, the number of Japonica rice
varieties/lines with resistance to leaf blast in the paddy nursery in Chiayi was significantly (P < 0.05)
higher than that in the upland nursery in Kuanshan. Thus, Japonica rice varieties/lines were more
susceptible to blast diseases in the upland nursery than in the paddy nursery. For Indica rice
varieties/lines, rice blast was more severe in the upland nursery in Kuanshan, compared to the results of
the tests in the paddy nursery in Chiayi. Also, Indica rice varieties/lines were more susceptible to blast
diseases in the second crop season than in the first crop season. In contrast, the disease severity indices
for leaf blast and panicle blast in Japonica rice were not different significantly (P > 0.05) between the two
crop seasons of each year. Among the top ten commercial rice varieties in Taiwan, seven were resistant
to both leaf and panicle blasts at the time of their release for cultivation; however, there were only three
varieties with resistance to leaf blast and one variety with resistance to panicle blast in the tests in 2008.
This indicates that the resistance in some varieties may have broken down and whether the loss of
resistance in a rice variety is due to presence of new race(s) of M. grisea remains unknown and thus,
warrants further investigations.

Key words: Rice, Oryza sativa, Blast, Magnaporthe grisea, Pyricularia oryzae, Disease nursery.
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