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Fig. 1. Pedigree of the japonica rice variety ‘Tainung 81°.
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Table 1. Breeding procedures of the rice variety ‘Tainung 81’ (line Chianung-yu 981027).

Year Crop season Description

2006 Ist Hybridization: Taikeng 2 () x Chianung-yu 902036 (%)

2nd F,

2007 Ist F,: Evaluation of grain appearance, diseases and insects response

2nd F,: Evaluation of grain appearance, diseases and insects response

2008 Ist F,: Evaluation of grain appearance, diseases and insects response

2nd F.: Evaluation of grain appearance, diseases and insects response

2009 Ist F¢: Chianung-yu 981027 (Preliminary yield trial)

2nd F,: Chianung-yu 981027 (Preliminary yield trial)

2010 Ist F,: Chianung-yu 981027 (Advanced yield trial, evaluation of lodging, cold tolerance, preharvest

sprouting, shattering, diseases resistance and insect resistance)
2nd F,: Chianung-yu 981027 (Advanced yield trial, evaluation of lodging, cold tolerance, preharvest
sprouting, shattering, diseases resistance and insect resistance)

2011 Ist F,y: Chianung-yu 981027 (Regional yield trial, evaluation of lodging, cold tolerance, preharvest
sprouting, shattering, diseases resistance and insect resistance, physicochemical characteristics and
palatability)

2nd F,;: Chianung-yu 981027 (Regional yield trial, evaluation of lodging, cold tolerance, preharvest
sprouting, shattering, diseases resistance and insect resistance, physicochemical characteristics and
palatability)

2012 Ist F,: Chianung-yu 981027 (Regional yield trial, evaluation of lodging, cold tolerance, preharvest
sprouting, shattering, diseases resistance and insect resistance, physicochemical characteristics and
palatability)

2nd F;: Chianung-yu 981027 (Regional yield trial, evaluation of lodging, cold tolerance, preharvest
sprouting, shattering, diseases resistance and insect resistance, physicochemical characteristics and
palatability)

2013-2016  1st—2nd F,F,,: Seed propagation

2017 Ist F,,: Nitrogen trial and grain storage trial
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Table 2. Agronomic traits and grain yield of ‘Tainung 81” in the preliminary yield trial.
Growth Plant Panicle Grain yield Resistance”
duration  height  number
Crop season Variety (days)” (cm) (no.) kgha' Ratio (%)* Blast Brown planthopper
Ist ‘Tainung 81° 125 109.3 12.3 10,173 109.2 R MR
‘Taikeng 9” (control variety) 124 112.5 13.2 9,316 100.0 HS S
2nd ‘Tainung 81° 96 111.8 11.9 6,300 110.4 R MR
‘Taikeng 9’ (control variety) 95 114.3 10.8 5,707 100.0 S S

“R: resistant; MR: moderately resistant; S: susceptible; and HS: highly susceptible.

¥ Days from transplantation to ripening.
* Means expressed as percentage of ‘Taikeng 9.
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Table 3. Agronomic traits and grain yield of ‘Tainung 81 in the advanced yield trial.

/2 81 5%, FEmER

=Y
[

3.

Resistance”

Grain yield

Spikelet 1,000-grain

Spikelet no.
fertility

Panicle

Plant
height
(cm)
100.3 a

Growth

Brown
planthopper

weight

per panicle

number

duration

Leaf blast Panicle blast

Ratio (%)*

kg ha
9,976 a
9,077 a
6,460 a
6,248 a

(no.) (no.) (%) (g)
15.8a 62.1a 255a
156a

133 a
134a

(days)’

Variety

Crop season

MR

109.9
100.0
103.4
100.0

1418 a

123 a"
120 a

‘Tainung 81°

st

HS

65.0a 25.7a

125.1a

105.0a

‘Taikeng 9” (control variety)

MR

259a

714 a
719a

1304 a

1093 a

96 a

‘Tainung 81°

2nd

HS

1185a 262a

112.8 a

95b

“ R: resistant; MR: moderately resistant; S: susceptible; and HS: highly susceptible.

‘Taikeng 9’ (control variety)
¥ Days from transplantation to ripening.

* Means expressed as percentage of ‘Taikeng 9°.

“Means followed by the same letters are not significantly different at 5% level by least significant difference (LSD) test.
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W2 2% DBRRSEERARNES - 8 DA 160 kg ha' RE A S0 ks 0 77l
1 HATE "E 2 81 5 F4 EEEZZEPEHT > 5 8.84 NTD NTD™' 2 265.2 NTD kg' = 4 &
R EBMEEHAR 160 kg ha' B> 7,555 &SRR 'BRE 81 9% £ 2 IEEERHA
ke ha'! s - MRS AR B, REEILUEA 160 ke ha” SRR B
DUE 2 E 200 kg ha' JEHE > 7,747 kg ha'  BUR "B 81 9 ZERMH B TREEE |
B AEEEEEEEEER 2 EERATEN (RS) - ZREECHEE L
TRENREEAFRENNN S Grs  SRENFET - TGRS ARMEHEN

-l oy 2
%, FRBUHEAY 160 kg ha' SEFIEI R - 1207160 keha BE
%% Bl B 7.39 NTD NTD" ; 221.7 NTD kg ;  4S5MEAGTE
(22N I =142 N e 1 = =
519 B FRLUER 160 ke ha” AR AR BIRERE © "R 8158, it (ki
i Py d S 9377 5.61 NTD NTD™ R 1684y 9011 47 2012 452 2 4F 4 #F IR 4550 > B8
NTD kg = B2 HIfF TR 81 9%, MRUER »  Rygm 14 (H 170 R) (£ 6) 0 BEBEE &

DU 20 & 200 kg ha' JEFR 7,577 kg ha o we, #IE - HLEIATE BLAF o MEAEETIS S A
R MEHEEMBEEER BN M B ErEReHAAREE AT - Dk
EZMHE 240 kg ha' [BHH > 7,244 kg ha' & IR T S B B S -

B BRHMAEEEER . BEUNESTE TSR E © B 81 B, iRk - &
EREREATEEREMNS - GBS, 2011 ER2012E 24 HEZRESEE > 5

5. "GR8 9k FASER R iR 8 G T o
Table 5. Nitrogen application efficiency and grain yield of ‘Tainung 81°.

Nitrogen level Grain yield Nitrogen application efficiency
Crop season Variety (kg ha™) kg ha' Ratio (%) NTD NTD™* NTD kg'*
Ist ‘Tainung 81° 120 7214 + 546 a* 100.0 - -
160 7555+273 a 104.7 7.39 221.7
200 7259 +447 a 100.6 0.49 14.7
240 7518 =711 a 104.2 2.20 65.9
‘Taikeng 9’ (control variety) 120 7407 £703 a 100.0 - -
160 7666 + 1137 a 103.5 5.61 168.4
200 7747 £790 a 104.6 3.68 110.5
240 7622 £ 689 a 102.9 1.55 46.6
2nd ‘Tainung 81° 120 6925 + 727 az 100.0 - -
160 7333 +£531 a 105.9 8.84 265.2
200 7577 £309 a 109.4 7.06 211.9
240 6466 + 662 a 93.4 -3.32 -99.5
‘Taikeng 9’ (control variety) 120 7206 +£367 a 100.0 - -
160 7670 +478 a 96.7 -5.11 -153.4
200 7177+ 1277 a 99.6 -0.31 -9.4
240 7244 + 601 a 100.5 0.27 8.2

“Nitrogen application efficiency (NTD NTD™): [yield of treatment plot — yield of control plot (120 kg ha™)] x marketing value of
rice price (26 NTD kg™) + [nitrogen price (30 NTD kg™ x increasing nitrogen rate)].

¥ Nitrogen application efficiency (NTD kg'): [yield of treatment plot — yield of control plot (120 kg ha™)] x marketing value of rice
price (26 NTD kg) + increasing nitrogen rate.

* Means within each column of each crop season followed by the same letter are not significantly different at 5% level by least sig-
nificant difference (LSD) test.
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#6. GRESLEE ZEIRME - MTEME - LSRR SR R E -

Table 6. Lodging index, cold tolerance, preharvest sprouting, and shattering of ‘Tainung 81°.

Lodging index Cold tolerance Preharvest sprouting Shattering

Crop season Variety Degree  Scale Reaction  Scale % Scale % Scale
Ist ‘Tainung 81° 1 R” 1 R 30.1 1-5 229 5
‘Taikeng 9 (control variety) 1 R 1 R 39.8 5 31.8 7
2nd ‘Tainung 817 1 R 8 S 18.0 1 29.6 7
“Taikeng 9’ (control variety) 1 R 7 S 47.0 5 29.7 7

“ R: resistant; MR: moderately resistant; MS: moderately susceptible; S: susceptible; and HS: highly susceptible.
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Table 7. Rice blast resistance of ‘Tainung 81°.

#7.

Dryland nursery

Paddy nursery (1st crop season)

Panicle blast Leaf blast (Chiayi)

Leaf blast

Kuanshan Chiayi Kuanshan 1st crop season 2nd crop season

Chiayi

Reaction

Score  Reaction Score  Reaction Score  Reaction Score  Reaction Score  Reaction Score

Year

Variety

MR

MR

2

1

2011

‘Tainung 81’

MR

MR

2012

R-MR

1-4

2.5

MR

R-MR

1-3

1-2
1.5
9

8
8-9

Range

MR

Mean

2011

MS HS MR HS HS

HS

‘Taikeng 9’ (control variety)

ST

HS

HS

MS

2012

HS

HS

MR-S

3-7

S-HS

7-9

MS

S-HS

Range

HS

HS

MS

MS

Mean

“ R: resistant; MR: moderately resistant; MS: moderately susceptible; S: susceptible; and HS: highly susceptible.
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8. GRS BN R AU SR E BUERRE
Table 8. Bacterial leaf blight and sheath blight resistance of ‘Tainung 81°.
Bacterial leaf blight
XM42* XF89-b” Sheath blight
Crop season Variety Infected area (%) Reaction Infected area (%) Reaction Score  Reaction
Ist ‘Tainung 81° 14 MS” 24.5 MS 8.2 HS
‘Taikeng 9’ (control variety) 17 MS 25.5 S 6.9 S
2nd ‘Tainung 81° 21 MS 22.5 MS 6.4 MS
‘Taikeng 9’ (control variety) 27 S 26.5 S 6.8 S
“ Bacterial leaf blight strain.
” R: resistant; MR: moderately resistant; MS: moderately susceptible; S: susceptible; and HS: highly susceptible.
9. GRS BREEEE IR -
Table 9. Rice planthoppers resistance of ‘Tainung 81°.
Brown planthopper White black Small brown
Seedling Plant planthopper planthopper
Variety Year Score  Reaction Score  Reaction Score  Reaction Score  Reaction
‘Tainung 81° 2011 7 S 5 MR 7 S 5 MR
2012 5 MR 5 MR 7 S 5 MR
Range 5-7 MR-S 5 MR 7 S 5 MR
Mean 6 MR 5 MR 7 S 5 MR
‘Taikeng 9 (control variety) 2011 7 S 9 S 9 S 9 S
2012 7 S 9 S 7 S 7 S
Range 7 S 9 S 7-9 S 7-9 S
Mean 7 S 9 S 8 S 8 S

“ R: resistant; MR: moderately resistant; and S: susceptible.
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x11. "GR8k EEEER aRaE
Table 11.  Grain palatability of ‘Tainung 81’ in the regional yield trial.
Crop season Variety Year Appearance  Aroma Flavor Cohesion  Hardness Overall
Ist ‘Tainung 81° 2011 0.333B”  0.000B 0.000B  -0.056 B -0.167B  -0.056 B
2012 0.000 B 0.000 B -0.111B  -0.278 B 0.611A  -0.111B
‘Taikeng 9” (control variety) 2011 0.000 B 0.000 B 0.000 B 0.000 B 0.000 B 0.000 B
2012 0.000 B 0.000 B 0.000 B 0.000 B 0.000 B 0.000 B
2nd ‘Tainung 81° 2011 -0.100 B 0.000B  -0.100B  -0.050B 0.500A  -0.050B
2012 -0.050B 0.000B  -0.250B  -0.300B 0.500A  -0.250B
‘Taikeng 9” (control variety) 2011 0.000 B 0.000 B 0.000 B 0.000 B 0.000 B 0.000 B
2012 0.000 B 0.000B  -0.050B  -0.050B 0.050B  -0.050B
“ A: better than control variety; B: same as control variety; and C: less than control variety.
F12. "GR8 fEiERdEEER Tt 2 Bk E -
Table 12. Grain palatability of ‘Tainung 81 at different storage temperatures for different durations.
Storage period (month) Variety Storage temperature ~ Appearance Flavor Hardness (kgf) ~ Cohesion (kgf)
1 ‘Tainung 81’ Ambient 5.1 B* 60.7 B 4.74 B 0.62B
15C 53B 62.0B 423 B 0.61 B
‘Taikeng 9 Ambient 54B 62.6 B 476 B 0.62 B
15C 53B 62.0B 461 B 0.65B
2 ‘Tainung 81’ Ambient 49B 58.7B S5.61A 0.79 A
15C 46B 57.6 B 4.68 B 0.65C
‘Taikeng 9° Ambient 47B 583 B 4.63 B 0.65B
15°C 49B 593B 4.62B 0.70 B
3 ‘Tainung 81° Ambient 45B 574B 4.47B 0.59 C
15C S.0A 60.1 A 4.50B 0.75A
‘Taikeng 9” Ambient 448B 56.3B 4.82B 0.71 B
15C 48B 59.3B 444 B 0.69 B
4 ‘Tainung 81” Ambient 43B 55.8B SI1TA 0.71 B
15°C 448B 57.1B 4.80 B 0.80 B
‘Taikeng 9° Ambient 47B 58.3B 4.65B 0.74B
15C 44B 56.5B 4.60 B 0.85B

“ A: better than control variety; B: same as control variety; and C: less than control variety.

¥ Control variety.
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Development of a New Japonica Rice Cultivar
‘Tainung 81’

Yong-Pei Wu', Dah-Jing Liao', Chih-Hao Chiu’, and Szu-Yi Chou™"

Abstract

Yong, P. W., D. J. Liao, C. H. Chiu, and S. Y. Chou. 2019. Development of a new Japonica
rice cultivar ‘Tainung 81°. J. Taiwan Agric. Res. 68(2):148—164.

Rice is the main staple in Taiwan. In response to the impact of imported rice and consumption
trend, developing new varieties with a focus on improved quality, yield, and pest resistances have be-
come the main objectives for rice breeding improvement in Taiwan. ‘Tainung 81°, from the line Chia-
nung-yu 981027, was developed by crossing ‘Taikeng 2, the female parent variety, with Chianung-yu
902036, the male parent line with disease resistance, insect resistance, erect plant type, and lodging
resistant characters, at the Chiayi Agricultural Experiment Branch of Taiwan Agricultural Research
Institute in the first crop season of 2006. The progenies were selected by the pedigree method. After
5 generations, the line of Chianung-yu 981027 was selected in the first crop season of 2009. After
the processes of primary yield trial, advanced yield trial, regional yield traits, and various agronomic
characteristics tests, this selected line showed good traits, including moderate threshing, preharvest
sprouting, lodging resistance, and resistance to rice blast and planthoppers. Its grain appearance and
taste were similar to the control variety ‘Taikeng 9°. There were no significant difference between rice
Chianung-yu 981027 and the control variety ‘Taikeng 9’ in grain yield. Therefore, it was formally re-
named as ‘Tainung 81’ in 2017 and is considered suitable for reducing pesticide, rational fertilization,
and organic cultivation. It is an alternative quality rice for the farmers and market.

Key words: Japonica rice, Oryza sativa cv. ‘Tainung 81”, Resistance to rice blast and planthoppers.
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