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Fig. 1. Pedigree of the Japonica rice variety Tainung 84.
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Table 1. Procedures for breeding of the rice variety Tainung 84 (line Chianung-yu 941002)
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Description
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Hybridization: Taikeng 2 (¥) x Chianung-yu 872065 (&)

F

F2: Evaluation of grain appearance, disease resistance and insect resistance
F;: Evaluation of grain appearance, disease resistance and insect resistance
F4: Evaluation of grain appearance, disease resistance and insect resistance
Fs: Evaluation of grain appearance, disease resistance and insect resistance
Fs: Chianung-yu 941002 (Preliminary yield trial)

F5: Chianung-yu 941002 (Preliminary yield trial)

Fg: Chianung-yu 941002 (Advanced yield trial, evaluation of lodging, cold tolerance, on-panicle
sprouting, shattering, diseases resistance and insect resistance)

Fo: Chianung-yu 941002 (Advanced yield trial, evaluation of lodging, cold tolerance, on-panicle
sprouting, shattering, diseases resistance and insect resistance)

Fio: Chianung-yu 941002 (Regional trial, evaluation of lodging, cold tolerance, on-panicle sprouting,
shattering, diseases resistance and insect resistance, physicochemical characteristics and palatability)

Fy;: Chianung-yu 941002 (Regional trial, evaluation of lodging, cold tolerance, on-panicle sprouting,
shattering, diseases resistance and insect resistance, physicochemical characteristics and palatability)

Fy,: Chianung-yu 941002 (Regional trial, evaluation of lodging, cold tolerance, on-panicle sprouting,
shattering, diseases and insect resistance, physicochemical characteristics and palatability, nitrogen trial)

Fy5: Chianung-yu 941002 (Regional trial, evaluation of lodging, cold tolerance, on-panicle sprouting,
shattering, diseases and insect resistance, physicochemical characteristics and palatability, nitrogen trial)

Fi4: Seed propagation
Fys. Grain storage trial

Fi6: Application for variety registration
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Table 4. Comparison of 10 Japonica rice (nine tested lines and one check variety) for grain yield in the regional trails

in Taiwan, 2007-2008

1* Crop season * 2™ Crop season ¥ Combined
Yield Ratio * Yield Ratio Yield Ratio

Variety (lines) (kg/ha) kg % bi% (kg/ha) kg % bi (kg/ha) kg % bi

Taoyuan-yu 72242 4729dY -1261 -21.0 1.13 2778 g  -827 -229 0.60 3754f  -1044  -21.8 0.91
Miao-yu 94-97 5916 be -74 -1.2 1.06 3669 b 64 1.8 1.06 4793 b -5 -0.1 1.02
Chungkeng-yu 11147 5763 ¢ =227 -3.8  0.88 3249e  -356 -9.9 1.30 4506 ¢ -292 -6.1 1.05
Nan keng-yu 116 6372 a 381 6.4 0.96 3874 a 269 7.5 0.88 5123 a 325 6.8 1.01
Kaohsiung-yu 4417 5191d =779 -13.3 1.09 3046 f  -559  -155 0.64 4119 e -679  -14.1 0.94
Tungkeng-yu 922018 5320d -670  -11.2 0.99 3420 cd -185 -5.1 1.20 4370 cd  -428 -8.9 0.94
Hualien-yu 75 6126 b 136 23 0.88 3959 a 354 9.8 1.09 5043 a 245 5.1 0.94
Chianung-yu 941002 6585 a 595 9.9 0.89 3440 cd -166 -4.6 0.82 5012 a 215 4.5 1.12
Tainung-yu 932006 5329d -661 -11.0 1.11 3261 de -344 -9.6 1.25 4295d =503 -10.5 1.03
Taikeng 9 (check variety) 5990 b 0 0 0.99 3605 b 0 0 1.15 4798 b 0 0 1.04

* The data of 1* crop season was combined analysis for the two year datum of 2007 and 2008.
¥ The data of 2™ crop season was combined analysis for the two year datum of 2007 and 2008.
* Yield ratio (kg): yield of test line — yield of check cv. Taikeng 9.

Yield ratio (%): (yield of test line — yield of check cv. Taikeng 9) + yield of check cv.Taikeng 9 x 100%.

" bi : stability coefficient.

¥ Means within each the column followed by the same letter are not significantly different at 0.05 probability level.
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Table 6. Resistance of Japonica rice variety Tainung 84 (Chianung-yu 941002) to abiotic stress

2006 2007 2008 Mean

Traits \25 V2 V1 V2 V1 V2 Vi V2
1* crop season

Lodging incidence * 3 1 5 1 5 1 43 1.0

Cold tolerance * 5 7 1 1 1 1 2.3 3.0

On-panicle sprouting ™ 1 9 1 5 5 9 2.3 7.7

Shattering" 7 7 7 7 7 7 7.0 7.0
2" crop season

Lodging incidence 2 1 3 1 3 1 2.7 1.0

Cold tolerance 7 7 3 3 1 3 3.7 43

On-panicle sprouting 9 9 5 9 1 9 5.0 9.0

Shattering 5 5 5 5 3 5 4.3 5.0

* V1: Tainung 84 (Chianung-yu 941002); V2: Taikeng 9 (check variety).

¥ Lodging incidence is graded from 1 to 9; 1 = Resistant, 9 = highly susceptible.
* Cold tolerance is graded from 1 to 9; 1 = Resistant, 9 = highly susceptible.

" On-panicle sprouting is graded from 1 to 9; 1 = hard, 9 = easy.

¥ Shattering is graded from 1 to 9; 1 = hard, 9 = easy.

R 7. KGR 84 57 GAEEE 941002 57%) ZAEVIMEHUMEE

Table 7. Resistance of Japonica rice variety Tainung 84 (Chianung-yu 941002) to diseases and insect pests in
2006-2008

2006 2007 2008 Mean
Pests V1~ V2 V1 V2 V1 V2 V1 V2
1* crop season
Leaf blast * Chiayi RT S R HS MR S R HS
Kuanshan R HS R HS R S R HS
Panicle blast Chiayi R MS R HS R HS R HS
Kuanshan MR S R HS MS HS MR HS
Bacterial leaf blight * XM-42 MS S S S S HS S S
XF-89b S S S HS HS HS S HS
Sheath blight ™ MS S HS HS HS S HS HS
Rice stripe ¥ MS MS S MS MS MS MS MS
Brown planthopper " Seedling MR S MR S MR S MR S
Adult S S MR S S S S S
White backed planthopper * S S MR S S S MR S
Smaller brown planthopper * S MR MR S MR S MR MR
2" crop season
Leaf blast ® Chiayi R HS R HS MR HS R HS
Bacterial leaf blight XM-42 MS S HS HS MS HS S HS
XF-89b S HS HS HS HS HS HS HS
Sheath blight HS S S S HS S HS S

“ V1: Tainung 84 (Chianung-yu 941002); V2: Taikeng 9 (check variety).

Y Rice blast was assessed in the paddy disease nurseries in Chiayi and Kuanshan.

* Bacterial leaf blight was conducted in the paddy disease nursery using strains XM-42 and XF-89b.

¥ Sheath blight was tested in the paddy disease nursery.

¥ Rice stripe was evaluated in the greenhouse.

Brown planthopper was rated in the greenhouse at seedling and adult stages.

White backed planthopper and Smaller brown planthopper were tested in the greenhouse.

Leaf blast was rated in the upland disease nusery at Chiayi.

R: resistant; MR: moderately resistant; MS: moderately susceptible; S: susceptible; HS: highly susceptible.
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Table 9. Grain palatability of Japonica rice variety Tainung 84 (Chianung-yu 941002)

Variety Year Apperance Aroma Flavor Cohesiveness Hardness Overall

1* crop season

Chianung-yu 941002 2007 0.319 A” -0.091 B 0.091B 0.046 B -0.228 B 0.046 B
2008 0.100 B 0 B -0.050 B 0 B 0.150 B -0.050 B
Taikeng 9 (check variety) 2007 0 B 0 B 0 B 0 B 0 B 0 B
2008 0 B 0 B 0 B 0 B 0 B 0 B
2" crop season
Chianung-yu 941002 2007 0 B 0 B -0.063 B -0.063 B 0313 A -0.063 B
2008 -0.012B 0 B -0.167B -0.167B 0417 A -0.167B
Taikeng 9 (check variety) 2007 0 B 0 B 0 B 0 B 0 B 0 B
2008 0 B 0 B 0 B 0 B 0 B 0 B

* A: better than check variety; B: same as check variety; C: worse than check variety.

;| 10. KFEGES 84 5F (FEREH 941002 5%) {EfE@RlmEEE e /R E

Table 10. Grain palatability of Japonica rice variety Tainung 84 (Chianung-yu 941002) at different storage
temperatures for different durations

Storage

Period Storage

(Month) Variety temperature Appearance Aroma Flavor Cohesiveness ~ Hardness Overall

1 Chianung-yu 941002 22-28°C 0 B* 0 B 0 B -0.111 B 0.222B 0 B
Chianung-yu 941002  15°C 0.167B 0 B 0.278 B 0.056 B -0.056 B 0.167B
Taikeng 2 22-28C 0 B 0 B -0.167 B -0.222 B 0222B  -0.167B
Taikeng 9” 15°C 0 B 0 B 0 B 0 B 0 B 0 B

2 Chianung-yu 941002 22-28°C -0.046 B 0 B -0.091 B -0.182 B 0.182B  -0.137B
Chianung-yu 941002  15C 0.137B 0 B 0.182B 0 B -0.137B 0.091 B
Taikeng 2 22-28°C 0 B -0.046 B -0.046 B -0.364 C 0364A  -0.228B
Taikeng 9 15°C 0 B 0 B 0 B 0 B 0 B 0 B

3 Chianung-yu 941002  22-28°C -0.056 B 0 B -0.222 B -0.333C 0.222B  -0.222B
Chianung-yu 941002 15°C 0 B 0 B 0.056 B 0 B 0.056 B 0.056 B
Taikeng 2 22-28C -0.125B 0 B -0.222 B -0.250 C 0350A  -0350C
Taikeng 9 15°C 0 B 0 B 0 B 0 B 0 B 0 B

4 Chianung-yu 941002  22-28°C -0.056 B -0.056 B -0.333C -0.556 C 0.612A  -0.333C
Chianung-yu 941002  15°C 0 B 0 B 0.056 B -0.167 B 0.222B 0.056 B
Taikeng 2 22-28°C -0.167 B 0 B -0.333C -0.778 C 0.723A  -0.500C
Taikeng 9 15C 0 B 0 B 0 B 0 B 0 B 0 B

5 Chianung-yu 941002 22-28°C -0.056 B -0.056 B -0.334C -0.556 C 0.778 A  -0.556 C
Chianung-yu 941002  15°C 0 B 0 B -0.111 B -0.111 B 0.222B 0 B
Taikeng 2 22-28C -0.111 B -0.167B -0.444 C -0.834C 0.889A  -0.554C
Taikeng 9 15°C 0 B 0 B 0 B 0 B 0 B 0 B

“ A: better than the check variety Taikeng 9; B: same as the check variety; C: worse than the check variety.
¥ Check variety.
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Breeding a New Japonica Rice Variety Tainung 84'

Lung-Che Chen*®, Dai-Jing Liao?, Shou-Horng Huang®, Woei-Shyuan Jwo*,
Hsin-Mu Yen*, Jeng-Chung Lo’, and Rong-Kuen Chen’

Abstract

Chen, L. C., D. J. Liao,. S. H. Huang, W. S. Jwo, H. M. Yen, J. C. Lo, and R. K. Chen. 2011. Breeding a new
Japonica rice variety Tainung 84. J. Taiwan Agric. Res. 60:221-238.

This study was initiated in 2002 to developed new Japonica rice variety at the Chiayi Agricultural
Experiment Branch, Taiwan Agricultural Research Institute (TARI) by hybridization using Taikeng 2 as
the female parent and Chianung-yu 872065 as the male parent and subsequent testing and selection of
progenies in paddy fields. Based on a series of tests, including progeny selections, preliminary yield
trials, advanced yield trials, regional yield trials, panel quality test, nitrogen response, and storage trial,
the Fs line Chianung-yu 941002 was selected and it was approved for registation as a new variety
Tainung 84 in 2010 by the Committee of Registration for New Plant Variety of TARI. In addition to
high yield potential, Tainung 84 also possed excellent grain appearance and good eating quality, low
grain sprouting on-panicle and low incidence of lodging. Tainung 84 was also highly resistant to blast
disease [Pyricularia grisea (Cooke) Sacc.] and moderately resistant to brown planthopper [Nilaparvata
lugens (Stal)], white backed planthopper (Sogatella furcifera (Horvath)) and smaller brown planthopper
[Laodelphax striatella (Fallen)], but was susceptible to bacterial leaf blight [Xanthomonas oryzae pv.
oryzae (Ishiyama) Swings et al. 1990] and sheath blight [Thanatephorus cucumeris A.B. (Frank) Donk].
The growth duration of Tainung 84 was 129 days in the first crop season, and 109 days in the second crop
season. In the regional yield trials, the average grain yield of Tainung 84 was 6585 kg/ha and 3340
kg/ha in the first and second crop season, respectively. An exceptional high yield of 10 to 12 t/ha for
Tainung 84 was obtained in the first crop season of 2010 at the counties of Yunlin, Chiayi and Tainan.
Thus, Tainung 84 is recommened for cultivation in all rice production regions in Taiwan in the first crop
season and it is only suitable for cultivaton in the central and southern areas of Taiwan in the second crop
season.

Key words: Japonica rice, Oryzae sativa cv. Tainung 84, Variety, Rice breeding.
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