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Table 1. The rice varieties and strains tested for rice blast in Chiayi blast nursery during 1990-2002

. . Year
Breeding station
1990 1991 1992 1993 1994
Agricultural TNG67, TNG67, TNG67, TNG67, TNG67,
Research TKY34, TKY34, TKY703, TKY12033, TKY12033,
Institute etc. J.19)* etc. (J.21)”" ete. (J.22)° ete. (J.26)” etc. (J.31)”
Chiayi TNG70, TNG70, TNG70, TNG70, TNG70,
Agricultural Lomello, Lomello, Lomello, Lomello, Lomello,
Experiment (1.1, 1.1)* (1.1, L.1)* (1.1, L.1)* (1.1, 1.1)* (1.1, 1.1)*
Station
Taoyuan District TKY8345, TKY 6698, TKY 15981, TKY26241, TKY 15792,
Agricultural etc. (J.12)* etc. (J.14)* etc. (J.20)* etc. (J.20)* etc. (J.20)*
Improvement
Station
Taichung District TC189, TC189, TC189, TC189, TC1389,
Agricultural TCG70, TCS10, TSI, TK3, TCS10, TCG70, TCG70, TK3,
Improvement TCS10, TCSGI1, TKY TCSGI1, TKY TK3, TCS10, TK9, TCS10,
Station TCSG1, 7309, etc. 15677, etc. TCSGl, TCSGI1, TKY
TKY3861, (J.14,1.31)* (J.22,1.28)* TKY 13630, 40693, etc.
ete. (J.19, 1.20)* etc.(J.23,1.25)*  (J.23,1.21)*
Tainan District TNO, TK1, TN9, TK1, TK1, TK2, TK1, TK2, TK1, TK2,
Agricultural TK2, TK2, TKG1, TKGI, TKS, TKGI1, TKS, TKGI1,
Improvement TKY3946, TKY4052, TKY8961, TKY26089, TKY27873,
Station etc. (J.20)* etc. (J.21)” etc. (J.28)" ete. (J.25)” etc. (J.27)*
Kaohsiung District KH141, KH141, KH141, TK5, KH139, TKS5, KH141, TKS5,
Agricultural TKY2671, TKYS5514, TKY5970, KHI141,KHS7, KHI142,
Improvement etc.(J.14,1.8)* ete.(J.13,1.5)* ete.(J.15,1.13)*  KHI142, TKY 14836,
Station TKY13034, etc.(J.17,1.9)*
ete.(J.15,1.10)”
Taitung District TKY972, TKY 6702, TKY 13685, TK7, TK7,
Agricultural etc.(J.10)” etc.(J.12)” etc.(J.18)” TKY 124386, TKY14316,
Improvement etc.(J.18)” etc.(J.16)”
Station
Hualien District TKY3484, TKY7796, TK4, TK6, TK4, TK6, TK4, TK6,
Agricultural etc.(J.23)” etc.(J.23)” TKY7796, TKY 13373, TK10,
Improvement etc.(J.32)” etc.(J.32)” TKY47537,
Station etc.(J. 34)”
Sum 148 156 200 196 200

(.118,130)*  (J.119,137)"  (1.158,142)"  (J.160,1.36)*  (1.169,131)"

? I, L in the parentheses indicated the Japonica and Indica rice. Figures in the parentheses are the number of entries.
¥ Entries included the Japonica rice regional yield trials.
* Entries included the Indica rice regional yield trials.
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Table 1. The rice varieties and strains tested for rice blast in Chiayi blast nursery during 1990-2002 (continued)

. . Year

Breeding station

1995 1996 1997 1998 1999
Agricultural TNG67, TNG67, TNG67, TNG67, TNG67,
Research TKY33493, TKY35917, TKY35917, TKY54747, TKY 62069,
Institute ete. (J.26)* etc. (J.43)* etc.(J.49)” etc.(J.51)* etc.(J.38)”
Chiayi TNG70, TNG70, TNG70, TNG70, TNG70,
Agricultural Lomello, TKY35312, TKY35542, TKY32896, CNY871091,
Experiment J.1,L1)* etc.(J.19,1.1)* etc.(J.21,1.1)* etc.(J.23,1.1)* etc.(J.37,1.1)*
Station
Taoyuan District TKY49005, TKY24804, TK14, TK14, TK14,
Agricultural etc. (J.20)* etc. (J.20)* TKY30806, TKY35838, TKY72215,
Improvement etc.(J.21)* etc.(J.23)* ete.(J.23)*
Station
Taichung District TC189, TK3, TC189, TK3, TC189, TK3, TCG70, TK3, TCG70, TK3,
Agricultural TCG70, TK9, TCG70, TK9, TCG70, TK9, TK9, TK15, TK9, TK15,
Improvement TCS10, TKGS, TK15, TKGS, TKGS, TCS10,
Station TCSG1, TCS10, TCS10, TCS10, TCSG1, TKY

TKY47315, TCSG1, TCSG1, TCSG1, 39450, etc.

etc.(J.20,1.26)*  TKY59249, TKY 59249, TKY 64419, (J.20,1.24)*

etc.(J.21,1.24)*  ete.(J.21,1.23)*  etc.(J.20,1.21)"
Tainan District TK1, TK2, TK1, TK2, TK1, TK2, TK1, TK2, TK1, TK2,
Agricultural TK8, TKG1, TK8, TKG1, TK8, TKG1, TK8, TKG1, TKS, TK17,
Improvement TKY35877, TKG3, TKG3, TKG3, TKG1,TKG3,
Station etc. (J.28)” TKY27478, TKY29098, TKY33916, TKY70871,
etc. (J.29)* etc(J.27)* etc.(J.28)” ete.(J.30)”

Kaohsiung District KH142, TK5, KH142, TK5, KH142, TK5, TKS5, TK11, TKS, TK11,
Agricultural TK11, TK11, TK12, TK11, TK12, TK12, TK12, TKY
Improvement TKY2195, TKY 19202, TKY 63343, TKY30950, 70545, etc.
Station etc.(J.17,1.11)" etc.(J.15,1.11)" etc.(J.16,1.11)" etc.(J.18,1.13)” (J.14,1.14)"
Taitung District TK7, TK7, TK13, TK7, TK13, TK7, TK13, TK7, TK13,
Agricultural TKY57103, TKY59801, TKY65651, TKY69931, TKY39092,
Improvement etc.(J.12)” etc.(J.14)” etc.(J.16)” etc.(J.18)” etc.(J.16)”
Station
Hualien District TK4, TK6, TK4, TKS6, TK4, TK6, TK4, TKS6, TK4, TK6,
Agricultural TK10, TK10, TK10, TK16 TK10, TK16, TK10, TK16,
Improvement TKY4925, TKY?24186, TKY25078, TKY25078, TKY36648,
Station etc.(J.34)” etc.(J.34)” etc.(J.34)” etc.(J.22)” etc.(J.23)”
Sum 196 231 240 238 240

(1.158,1.38) (1.195,1.36)* (1.205,1.35)* (1.203,1.35)* (1.201,1.39)
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Table 1. The rice varieties and strains tested for rice blast in Chiayi blast nursery during 1990-2002 (continued)

. . Year
Breeding station Total
2000 2001 2002
Agricultural TNG67, TNG67, TNG67, TNG71, 458°(J.)*
Research TKY62391, TKY35034, TNGY 862047,
Institute etc.(J.54)” etc.(J.46)” etc.(J.32)”
Chiayi TNG70, TNG70, TNG70, TNGS14, 187
Agricultural CNY862090, CNY881102, CNY892089, J.171,1.16)*
Experiment etc.(J.26,1.1)" etc.(J.17,1.1)* etc.(J.22,1.4)”
Station
Taoyuan District TK14, TYY41018, TK14,TY1, 246 (J.)*
Agricultural TKY71829, etc.(J.14)” TYY52432,
Improvement etc.(J.23)* etc.(J.16)”
Station
Taichung District TCG70, TK3, TK9, TCS10, TK9, TCS10, 552*
Agricultural TK9, TK15, TCSG1, TCSG1, (J.246,1.306)
Improvement TKGS5,TCS10, CKY10128, CKY10148,
Station TCSG1, etc.(J.11,1.19)” etc.(J.11,1.19)”
CKY2005,
etc.(J.21,1.24)*
Tainan District TK1, TK2, TK1, TKGI, TK2, TK8, 328(J.)*
Agricultural TKS8, TK17, NKY41, TK17, TKGI,
Improvement TKG1, TKGS3, etc.(J.17)” NKY62,
Station NKY26, etc.(J.19)”
etc.(J.29)*
Kaohsiung District TKS, TK11, TK11, KH143, TK5, 323
Agricultural TK12, KHY3392, TK11, KHY4044, (J.195,1.128)
Improvement KHY386, ete.(J.11,1.6)* ete.(J.13,1.6)*
Station etc.(J.17,1.11)"
Taitung District TK7, TK13, TTKY88203, TTKY892004, 180(J.)*
Agricultural TTKY177, etc.(J.8)” etc.(J.8)”
Improvement etc.(J.14)”
Station
Hualien District TK4, TK6, HKY27, TK4, TK16, 332
Agricultural TK10, TK16, ete.(J.10)* HKY12, (J.330,1.2)*
Improvement HKY19, etc.(J.10,1.2)"
Station etc.(J.19)”
Sum 239 160 162 2606

(1.203,1.36)" (1.134,1.26)" (1131, 1.31)" (1.2154,1.452)"
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Table 2. The rice varieties and strains resistant to rice blast in Chiayi paddy nursery during 1990-2002

Percentage(%) of Resistant entries *

Year Leaf blast Panicle blast Both

Japonica®  Indica’ Total’ Japonica’ Indica” Total’ Japonica®  Indica’ Total”
1990 89.8 93.3 90.5 81.4 96.7 84.5 80.5 86.7 83.8
1991 87.3 94.7 89.1 74.0 81.1 75.6 73.1 81.1 75.0
1992 88.0 95.2 89.5 63.3 83.3 67.5 62.7 83.3 67.0
1993 92.5 94.4 92.9 65.6 83.3 68.9 65.6 83.3 68.9
1994 93.0 96.8 93.0 74.0 93.5 77.0 74.0 93.5 77.0
1995 91.8 94.7 92.3 57.0 94.7 64.3 57.0 94.7 64.0
1996 65.7 97.2 71.4 444 94.4 52.8 444 94.4 52.8
1997 99.0 97.1 98.8 493 97.1 56.3 49.3 97.1 56.3
1998 80.8 97.1 83.2 64.0 91.4 68.1 63.5 91.4 67.6
1999 69.7 97.4 74.2 49.8 97.4 57.5 48.3 97.4 56.3
2000 65.5 97.2 70.3 57.6 97.2 63.6 56.7 97.2 62.8
2001 82.8 96.2 85.0 52.2 92.3 58.8 51.5 92.3 58.1
2002 77.9 96.8 81.5 55.0 96.8 63.0 54.2 96.8 62.3
Mean 83.4 96.0 85.5 60.6 92.2 66.0 60.1 91.5 65.5

“ Resistant entries included reactions of MR, R and HR .
Y Number of entries listed in Table 1.
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Table 3. Relationships of varietal resistance to leaf and panicle blasts in paddy nursery

Correlation coefficient

Year

Japonica rice * Indica rice * Total *
1990 0.24* 0.49%* 0.27**
1991 0.74** 0.62%* 0.71**
1992 0.69** 0.52%* 0.70**
1993 0.73%* 0.47** 0.72%*
1994 0.67** 0.30 0.66**
1995 0.79** 0.50%** 0.79**
1996 0.91** 0.999%* 0.92**
1997 0.65%* 0.24 0.70**
1998 0.77** 0.27 0.73%*
1999 0.79** 0.24 0.80**
2000 0.89%* 0.60** 0.88**
2001 0.89%* 0.37 0.86**
2002 0.79** 0.23 0.79**

“Number of entries listed in Table 1.
***Significant at 5% and 1% level, respectively, for significance test of Spearman’s rank correlation coefficient.
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Table 4. Blast score of rice varieties and strains to leaf blast in upland nursery in two crop seasons during 1990-2002

Blast score *

Year Japonica rice ¥ Indica rice ¥ Total ¥
1* crop 2" crop 1* crop 2" crop 1* crop 2™ crop

1990 4.13 4.75 2.38 2.75 3.77 4.34
1991 4.47 3.03 3.57 2.51 4.26 291
1992 4.76 4.57 2.79 1.96 4.35 4.02
1993 5.25 4.26 332 2.57 4.89 3.95
1994 3.96 3.94 2.18 2.15 3.69 3.66
1995 4.98 3.35 3.59 4.22 4.71 3.52
1996 5.62 3.72 3.97 2.03 5.37 3.46
1997 4.95 4.19 3.69 4.06 4.76 4.17
1998 4.82 4.10 4.27 431 4.74 4.13
1999 6.00 5.97 3.76 4.22 5.63 5.69
2000 5.56 4.67 3.35 4.86 5.23 4.70
2001 6.66 4.63 5.54 6.42 6.48 4.92
2002 6.48 542 5.23 4.81 6.25 5.32
Mean 5.20 3.94 3.67 3.61 4.93 4.22

“Blast score were investigated according to the IRRI. 1988. Standard evaluation system for rice.
Y Number of entries listed in Table 1.
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Table 5. Relationship of varietal resistance to leaf blast in upland nursery in two crop seasons during 1990-2002

Correlation coefficient

Year

Japonica rice * Indica rice * Total *
1990 0.80** 0.83%* 0.83**
1991 0.87** 0.69** 0.84**
1992 0.72%* 0.57** 0.78**
1993 0.88** 0.58** 0.86**
1994 0.80** 0.16 0.78**
1995 0.80** 0.15 0.71**
1996 0.83%* 0.47** 0.82%*
1997 0.84** 0.23 0.81**
1998 0.73%* 0.49** 0.71**
1999 0.88** 0.41%* 0.88**
2000 0.82%* 0.41%* 0.74**
2001 0.52%* 0.37 0.37**
2002 0.76** 0.60** 0.73%*

“Number of entries listed in Table 1.

* *% Significant at 5% and 1% level, respetively, for significance test of Spearman’s rank correlation coefficient.
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Table 6. Relationship of varietal resistance to leaf blast in paddy and upland nurseries in the first crop season during

1990-2002
Correlation coefficient
Year -
Japonica rice * Indica rice “ Total *
1990 0.16 0.78** 0.08
1991 0.78** 0.66** 0.75%*
1992 0.46** 0.54** 0.50**
1993 0.83** 0.36* 0.82%*
1994 0.69%** 0.28 0.69**
1995 0.69%* 0.24 0.65%*
1996 0.90** 0.35% 0.87**
1997 0.65%* 0.10 0.63%*
1998 0.77** 0.46%* 0.75%%*
1999 0.75%%* 0.53%%* 0.78%*
2000 0.88%%* 0.57%%* 0.86**
2001 0.81%** 0.61** 0.80**
2002 0.73%** 0.06 0.68**

“Number of entries listed in Table 1.

Y * **Significant at 5% and 1% level, respetively, for significance test of Spearman’s rank correlation coefficient.

] 7. KIESHREGR)FE /K FH 2 EE 52 s ] 3 SR 20 -2 I

Table 7. Reaction of varietal resistance to leaf blast in paddy and upland nurseries

Year Percentage (%) of resistant entries * Leaf blast score”
Paddy nursery Upland nursery Paddy nursery Upland nursery

1990 90.5 71.7 2.68 3.77
1991 89.1 78.2 2.83 4.26
1992 89.5 67.5 2.80 435
1993 92.9 61.7 3.31 4.89
1994 93.0 71.5 2.61 3.69
1995 92.3 64.3 3.03 4.71
1996 70.5 61.1 3.47 5.37
1997 98.8 67.9 3.06 4.76
1998 83.2 71.4 4.17 4.74
1999 74.2 50.4 3.87 5.63
2000 70.3 60.3 4.17 523
2001 85.0 413 3.53 6.48
2002 81.5 49.7 3.48 6.25
Mean 85.4 63.8 3.31 4.93

“Resistant entries included reactions of MR , R and HR. Number of entries listed in Table 1.
¥ Leaf blast score were investigated according to the IRRI. 1988. Standard evaluation system for rice.
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Table 8. Response of the newly released rice varieties (1990~2002) to rice blast

Blast response

No.Varieties

Type Leaf blast Panicle Dblast
tested
Resistant * Susceptible ¥ Resistant * Susceptible *
Japonica 24 21 (87.5%) 3 (12.5%) 15 (62.5%) 9 (37.5%)
Indica 2 2 (100.0%) 0 (0.0%) 2 (100.0%) 0 (0.0%)
Total 26 23 (88.5%) 3 (11.5%) 17 (65.4%) 9 (34.6%)

“ Resistant entries included reactions of MR , R and HR. Numbers in the parentheses are the percentage of resistant entries .
¥ Susceptible entries included reactions of MS , S and HS. Numbers in the parentheses are the percentage of susceptible entries .

3} 9 IR L EERES SE TE BR 2 P e

Table 9. Response of the top ten commercial varieties to rice blast

Blast response”

Planting area * Leaf blast Panicle blast
Variety Type ha % Released year  Released year 2002  Released year 2002
Taikeng 8 Japonica 92,226 30.5 1992 R MR R MS
Tainung 67 Japonica 38,234 12.7 1978 S HS HS S
Taikeng 14 Japonica 34,345 11.4 1996 MR MS R MS
Taichung sen 10 Indica 22,077 7.3 1979 MR MR MR R
Taikeng 9 Japonica 17,895 59 1993 MR MR MS MS
Taikeng 16 Japonica 16,289 5.4 1996 R S MR HS
Taikeng 2 Japonica 14,044 4.7 1989 MR HS MR HS
Taichung sen Indica 11,727 39 1984 R MR R R
glutinous 1
Taikeng 11 Japonica 11,057 3.7 1994 MR MR MR MS
Kaohsiung 139 Japonica 10,453 3.5 1975 MR HS MR HS
Total 268,347 88.9
“2001.

Y Blast response in the released year and 2002.
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Table 10. The resistant sources and its fading in newly developed rice resistant varieties released in Taiwan
. Turn Resistant
. Resistant Released . .
Variety Cross Susceptible period
sources year .
in (year) (year)
Taikeng 3 F,(Taichung sen 3/ Taichung 65// NC4 Peta TIN)1 1990 1992 2
Tainung 67///
Toyonishiki)/4/
Taichung 189
Taikeng F,(Chianung yu 252 Reishiko 1990 1995 5
glutinous 1 /Tainan tsao si 148)//Tainan tsao si
174
Taikeng 7 Chianung si pi 692153/Fukunishiki//  Zenith 1992 1993 1
Taichung 189 TN)1
Taikeng 8 Tainan yu 210/ Taikeng 2 NC4 JR80 T(N)1 1992 1993 1
Taikeng 10 Taichung yu 284/ Tainung 70 NC4 CI5309 1993 1995 2
T(N)1
Taikeng 11 Tainan yu 212/ Kaohsiung 141? NC4 JR80 Reishiko 1994 1995 1
Taikeng 12 Tainung 72/ Chianung si pi 722302//  Reishiko 1995 1998 3
Chianung si pi 732020
Taikeng 13 Tainung 67/C46-15// Tainung 67 C46-15 1995 1997 2
Taikeng 14 Taikeng yu 2011/ Taichung yu 418 Tetep CI5309 Reishiko 1996 1998 2
Taikeng 15 Tainan yu 212/ Kaohsiung 141? NC4 JR80 Reishiko 1996 1997 1
Taikeng 16 Taikeng 2// Tainung 67/Pegonil NC4 JR80 1996 1998 2
Taikeng 17 F,(Tainung 70/ CI5309 Milyang 79 1998 1999 1
Milyang 79//Tainung
70)///Tainung 70
Kaohsiung 143  Taikeng 5/Tainung Reishiko 2001 2002 1
yu 82649 CI5309
Taoyuan 1 Taikeng 1/Taikeng Reishiko 2001 2002 1
yu 4156//Chianung
si pi 762036
Mean 1.8
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Test of Rice Varieties and Strains Resistant to Rice
Blast in Blast Nurseries during 1990-2002 '

Lung-Che Chen?, Yi-Shin Chen’ and Yung-Hsiung Cheng *+°

Summary

Chen, L. C., Y. S. Chen, and Y. H. Cheng. 2004. Test of rice varieties and strains resistant to rice blast in blast nurseries
during 1990-2002. J. Agric. Res. China 53:269-283.

A total of 2,606 rice varieties and strains from Taiwan were tested for their response to the blast
disease at Chiayi blast nursery from 1990 to 2002. The incidence of blast disease varied with years and
seasons. In general, the tested rice varieties and strains showed more resistant to the leaf blast than to the
panicle blast. The average of entries resistant to the leaf blast was 19.5% higher than that resistant to the
panicle blast. Among Japonica entries, the rice resistant to the panicle blast was highly positive correlated
with that resistant to the leaf blast (r =0.65~0.91 » P<0.01). The average of Indica rice resistant to the leaf
and panicle blasts were 12.6 and 31.6% higher than that of Japonicas, indicating Japonica rice in general
were more susceptible to blast disease than that of Indicas, particularly to the panicle blast. In addition, the
difference in the scale of the blast incidence for Indicas and Japonicas between the first and second
cropping season were 1.26 and 0.06, respectively, indicating the entries of Japonica rice appeared more
susceptible to blast in the first cropping season than that of the second, while the Indicas showed a
relatively unanimous in the two cropping seasons. The averaged incident scale of the tested rice in the
upland nursery was 1.62 higher than that tested in the paddy nursery. Analyzing the relationship of the
incident scales between the two different nurseries, the Japonicas in the paddy nursery were closely
correlated to that recorded in the upland nursery (r =0.46~0.90 > P<0.01). The response of newly developed
blast-resistant varieties such as Taikeng 8, Taikeng 11, Taikeng 14 and Taikeng 16 etc. to the rice blast,
were unstable and were easily to be overcame by the virulent races of the blast pathogen within 1 to 5 years

after they were released for commercial cultivation in a wide area.

Key words: Rice, Blast, Blast nursery.
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