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Fig. 1. Pedigree of rice variety ‘Tainung 77°.
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Table 1. Breeding procedures for rice variety, ‘Tainung77’ (‘TNG77’).
Year/crop season Generation Processes carried out Executive organization
1997 2™ Parent Norin 22 x Norin 1 TARP
1998 1% F, 30 plants, single seedling
1998 2-1999 1* F,—F, 2,000 plants, single seedling, modified bulk method”
1999 2™ F, 2,000 plants, single seedling, pedigree selection
2000 1% F 91 strains joined in purity trial
2000 2™ Fg 41 strains joined in observation experiment
2001 1%-2" F—F; 3 lines joined in preliminary yield test
2002 1*-2003 2™ FyF, Advanced yield test
2004 1st-2005 2™ F—F Regional test, rice quality, biotic and abiotic stress evaluation TARI and DARES®
2006 1°-2010 2™ Breeder’s seed propagation, Rice texture analysis TARI

2011 1%

Publish of newly variety Tainung77

* The modified bulk method is selected the better plants and take off 3—5 fertilized spikelets per plant for next generation.

¥ TARI: Taiwan Agricultural Research Institute.

* Evaluation organization including Taoyuan, Taichung, Tainan, Kaoshong, Hualian, and Taidong District Agricultural Research and
Extensive Station and Chiayi Agricultural Experiment Station of TARI.
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Table 2. Performance of yield components and yield of ‘TNGY 914079’ in advanced yield trial.

Variety (Line) Panicle number Spikelet/panicle Seed set (%) 1000-grain weight (g)  Yield (kg ha")  Ratio (%)

First crop
TNGY914079 15.1a 872a 88.7a 25.7a 6,695.2 ab 92.1
TNG67 163 a 89.8 a 86.0a 23.8b 7,270.5 a 100.0
TK9 163 a 97.8 a 858a 2240 6,527.2b 89.8
LSD (0.05) 2.1 10.8 6.5 1.8 1,247.0

Second crop
TNGY914079 145a 70.5a 82.6a 252a 5,619.0 a 101.9
TNG67 14.0a 68.6a 83.7a 235b 5,512.1a 100.0
TK9 15.0a 743 a 84.9a 23.9 ab 5,6149a 101.9
LSD (0.05) 2.1 20.5 5.9 1.3 1,478.9

“Ratio (%): expressed as percentage of “TNG67” (‘Tainung67).

¥ Means within each column followed by the same letter(s) are not significantly different at 5% level by Fisher’s protected LSD test.
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Table 3. Performance of main characters of “TNGY914079’ in regional yield trial.
Heading days Maturity days Plant height (cm) Panicle length (cm)  Panicle weight (g)
Variety (Line) Istcrop 2ndcrop  Istcrop 2ndcrop  Istcrop 2ndcrop  Istcrop 2ndcrop  Istcrop 2nd crop
Taoyaun
TNGY914079  98.7a" 70.5a 1323a 1155a 91.8a 922a 17.0a  18.6a 15a 1.7 ab
Koshihikari 754b 4940 1089b  94.4b 853b 80.8b 143b 1490 12a 1.0b
TK11 93.8a  669a 127.3a 1119a 88.8ab 86.5¢ 142b 16.1b l4a 1.8a
LSD (0.05)" 5.1 6.2 5.1 6.3 5.8 4.6 1.0 1.3 0.4 0.8
Chunghua
TNGY914079  79.9a  658a 113.6a 108.6a 101.2a 963a 16.6a 17.0a 23a 2.1a
Koshihikari 655¢c 420D 955¢  8l5c¢ 89.4b 749D 138b 12.8¢ 1.4b 0.8b
TK11 773b  63.6a 1063b  99.8b 91.7b  889c¢ 13.6b 149D 19¢ 20a
LSD (0.05) 2.2 2.5 2.9 32 4.7 2.8 1.3 0.7 0.3 0.2
Chia-I
TNGY914079 87.1a  728a 122.0a 116.0a 106.5a 10l.6a 197a 19.7a 24a 25a
Koshihikari 719¢  485¢ 103.0b  81.0c 96.0b  84.1b 16.6b 163D 1.6b 1.1b
TK11 83.1b  64.6b 119.0a 10550 97.3b  939ab 16.5b 17.2b 24a 23a
LSD (0.05) 24 4.8 3.9 5.4 5.2 7.9 1.5 2.6 0.4 1.6
Pingdong
TNGY914079 84.5a  765a 119.0a 112.0a 1024a 1022a 17.0a 19.2a 1.8a 23a
Koshihikari 68.5b 505D 101.5b  89.0b 954a 844c 154a 158¢ 1.3b 09¢
TK11 84.0a 720a 117.5a 106.0a 954a 9490 153a 184b 19a 2.1b
LSD (0.05) 5.9 12.8 6.2 7.8 7.0 4.5 1.6 0.5 0.3 0.2

“ Means within each column followed by the same letter(s) are not significantly different at 5% level by Fisher’s protected LSD test.
Y LSD (0.05): values of least significant difference for mean comparisons at 5% level.
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Table 5. Stability analysis of grain yield for the early mature group in regional yield trail.

Variety (Line) Yield (kg ha™) b’ SEY
First crop season
TNGY914079 6,542 a* 1.25%" 0.071
Koshihikari 4,642 b 0.70%* 0.129
TK11 6,061 a 1.08 0.064
Second crop season
TNGY914079 5239a 0.96 0.199
Koshihikari 2,591b - -
TK11 5,125a 1.08 0.225
Combined
TNGY914079 5,890 a 0.99 0.078
Koshihikari 3,617b - -
TK11 5,893 a 0.99 0.066

“ b: Stability coefficient obtained from Finlay and Wilkinson (1963) method.

¥ SE: Standard error of stability coefficient.

* Means within each column followed by the same letter are not significantly different at 5% level by Fisher’s protected LSD test.
“Significantly different from 1 at 0.05 level.

" Not recorded.
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Table 6. Evaluation of abiotic stress characters of ‘TNGY914079’.

Culm strength Cold tolerance Pre-harvest sprouting Panicle thresh ability

Variety (Line) Lodging Scale Reaction Scale % Scale % Scale
First crop season
TNGY914079 MR-MS* 3-5 R 1 5-85 1-9 33-42 7
Koshihikari MS 5 R 1 3-5 1 1 1
TK11 MR-HS 3-9 R 1 20-76 1-9 16-34 5-7
Second crop season
TNGY914079 R 1 MS-S 5-7 16-60 1-5 14-31 5-7
Koshihikari R-MR 1-3 R-HS 1-9 23-27 1 1-6 1-5
TK11 R-MS 1-5 MS-S 5-7 25-54 1-5 21-34 5-7

“ R: resistant; MR: moderately resistant; MS: moderately susceptible; S: susceptible; HS: highly susceptible.
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Table 7. Evaluation of biotic stress characters of “TNGY914079° .

Variety (Line) TNGY914079 Koshihikari TKI11
Blast
Leaf MR-MS MS-HS MR
Panicle MR-S S-HS R-MS
Seedling MR-HS HS R-MR
Bacterial blight
XM42 MS-HS MS-S MS-S
XF81 S-HS S S
Sheath blast S-HS HS S-HS
Stripe MS-S HS HS
Brown planthopper
Seedling S S S
Plant MR-S S S
Whiteback planthopper MR-S S MR-S
Small planthopper MR S S
’ Htli Highly resistant; R: resitant; MR: moderately resistant; MS: moderately susceptible; S: susceptible; and HS: highly suscep-
tible.
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9. {IRLT) 914070 Y B BIRERLY PRI -
Table 9. Performace of palatability of “TNGY 914079’ in regional yield trail”.

Variety (Line) Appearance Aroma Flavor Cohesion Hardness Overall

First crop season

TNGY914079 0.181 2B” 0.754 2A -0.031 2B -0.063 2B 0.226 2B -0.004 2B
TK9 0 2B 0 2B 0 2B 0 2B 0 2B 0 2B
Koshihikari 0.149 1A1B  -0.032 2B -0.216 1BIC ~ -0.257 1BIC ~ 0.500 1A1B  -0.250 1BIC
TK11 0.063 2B 0 2B -0.5 2C -0.625 2C 0.563 2A -0.688 2C
Second crop season
TNGY914079 0.175 1A1B 0.813 2A -0.068 2B -0.094 2B 0.237 2B -0.099 2B
TK9 0 2B 0 2B 0 2B 0 2B 0 2B 0 2B
Koshihikari -0.044 2B -0.100 2B -0.325 1BIC  -0.361 1BIC  0.695 2A -0.361 1BIC
TKI11 0.040 2B 0 2B -0.146 2B -0.218 2B 0.370 1A1B -0.115 2B

“ All trials was produced in Tachun Chunghwai, analysis by TADRI, in 2004 and 2005.

¥ A: better than ‘TK9’; B: same as ‘TK9’; and C:less than ‘TK9’ in aperance, aroma, flavor characters; for cohesion,

* A: more hardness than ‘TK9’, B: hardness same as ‘TK9’, and C: less hardness than ‘TK9’. 1A1B represent one year is A and an-
other year is B, 2 A represent both year are A.

7 10. "F",%;'?J\ 914079 B> == ’Fﬁfl 11 B BIPIFE 552 o
Table 10. Comparison of nitrogen use efficiency between ‘TNGY 914079’ and ‘TK11".

Nitrogen use efficiency

Variety (Line) Nitrogen level (kg ha™) Yield (kg ha™) Ratio (%) N.T.N.T." N.T. kg’!
First crop season
TNGY914079 80 5,098.2 ¢ 100 - -
120 5,956.3 be 117 10.2 429.0
160 7,119.4 ab 140 12.1 505.3
200 7,644.1 a 150 10.1 4243
TK11 80 4,869.7b 100 - -
120 5,613.5 ab 115 8.9 371.9
160 5,960.8 ab 122 6.5 272.8
200 6,708.9 a 138 7.3 306.5
Second crop season
TNGY914079 80 426590 100 - -
120 4,806.5a 113 6.4 270.3
160 5,034.8 a 118 4.6 192.2
200 5,5459 a 130 5.1 2133
TK11 80 3,244.6b 100 - -
120 4,480.3 a 138 14.7 617.9
160 4,898.9a 151 9.9 413.6
200 5,096.0 a 157 7.4 308.6

“ Ratio (%): expressed as percentage of 80 kg ha™ nitrogen level.

¥ Nitrogen use efficiency (N.T. N.T.™): (yield of treatment — yield of 80 kg N ha™) x rice price (23 NTD kg™')/cost of increasing nitro-
gen (NTD 41.91 kg™).

* Nitrogen use efficiency (N.T. kg'): (vield of treatment — yield of 80 kg N ha™') x rice price (23 NTD kg™)/cost of nitrogen (NTD
41.91 kg™

“Means within each column followed by the same letter(s) are not significantly different at 5% level by Fisher’s protected LSD test.
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Development of Japonica Rice Cultivar ‘Tainung77’

Charng-Pei Li', Hsing-Mu Yen', Woei-Shyuan Jwo', Dung-Hung Wu',
Ching-Shan Tseng’, Tung-Hi Tseng’, and Ming-Hsing Lai*’

Abstract

Li, C. P, H. M. Yen, W. S. Jwo, D. H. Wu, C. S. Tseng, T. H. Tseng, and M. H. Lai. 2013.
Development of japonica rice cultivar “Tainung77’. J. Taiwan Agric. Res. 62(3):235-248.

Rice quality improvement has been recognized as one of the main goals for local rice breeders
in Taiwan. In order to breed a variety which is as good as Japanese ‘Koshihikari’ and also suitable
for Taiwan’s unique cultivating environment, Taiwan Agricultural Research Institute used a genetic
combination of ‘Norin 22 x Norin 1’ since 1997. The modified bulk method was adopted in the early
generations to fix the genetic settings followed by pedigree method for phenotypic selection in the
breeding procedure. After the processes of observation, primary yield, and advanced yield trials, the
line of ‘Tainung-Yu914079’ (‘“TNGY914079’) was chosen for the early-maturity regional yield trails
and various agronomic characteristics tests in 2004—2005. Results showed that the chosen line carry
several superior traits, such as mid-early maturity, lodging resistance, high yield potential, and excel-
lent performance in grain appearance and flavor. It was renamed as ‘Tainung77’ in 2011 and became
an alternative quality rice for the market.

Key words: Japonica rice, Yield characters, Rice quality.
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