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‘Taikeng 2’

Taikeng-yu 60805
i— Chianung-yu 872065 ——
‘Tainung 72’

M1, M2, ..., M18
‘Tainung 67’

724 H1HH

— ‘Tainung 84’

— ‘Tainung 86’

‘Tainung 82’

Using sodium azide induce mutation

to rice variety ‘Tainung 67’

1. TG 86 5T, BIAGE A E -

Fig. 1. Pedigree of the Japonica rice cultivar ‘Tainung 86°.
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Agronomic traits and grain yield of ‘Tainung 86’ in the advanced yield trials.

Table 1.

Resistance”

Grain yield

Brown
planthopper

Leaf
blast

Ratio
(%)

kg ha!
7,341.8 £ 1,096.1 a

Grain
palatability

1,000-grain
weight (g)
26.1+0.38a

Spikelet
fertility (%)
79.8+6.37b

89.2+4.19a

Spikelet No. per
panicle (No.)
136.7+9.70 a

Growth Plant height Panicle
duration (d) (cm) number (No.)

104+1.71a

Variety

103
100

73

145+£0.68a
132+0.77b

106.5+2.25a

‘TNG86’
‘TK9”

53

1242+6.27b 264 +£0.86a

108.3+2.98 a

106 £0.96 a

7,1447+4794 a

“Means within each the column followed by the different letter are significantly different at P < 0.05 by Student’s #-test.

R resistant; S: susceptible.
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Table 2. Performance of grain yield of ‘Tainung 86’ in the regional yield trial.

Grain yield (kg ha™)

‘TNG86’ ‘TK9’ Grain yield ratio (%)

Location 1* crop season
Taoyuan 5,816 +735d" 5,023 +£378 ¢ 115.8
Changhua 6,959 + 781 be 5,345+ 491 be 130.2
Chiayi 7,329 +£355 ab 5,863 +243 b 125.0
Pingtung 6,642 £ 685 ¢ 6,499 + 1,078 a 102.2
Taitung 7,846 + 302 a 7,013 +452a 111.9
Hualien 4,075 +435e 3,360+511d 121.3
Mean 6,444 + 1,385 AY 5,517+ 1,309 B 116.8

2" crop season
Taoyuan 4847 +879b 3,837 £ 658 ¢ 126.3
Changhua 5,233 +£1,105b 4,766 614 b 109.8
Chiayi 5,059 +354b 4,670 +231b 108.3
Pingtung 4,848 299 b 4,632 +363 b 104.6
Taitung 6,948 £ 610 a 6,568 £501 a 105.8
Hualien 2,696 +792 ¢ 2,670 +455d 101.0
Mean 4,939 + 1,428 A 4,524 + 1,268 A 109.2

“ Means within each column followed by the different letter are significantly different at P < 0.05 by Fisher’s least significant differ-

ence test.

* Means within each row followed by the different letter are significantly different at P < 0.05 by Student’s #-test.
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Table 5. Comparison of 9 Japonica rice cultivars for grain yield stability in the regional trails in Taiwan, 2018-2019.

Specific stability

General stability

d
2" crop season

1* crop season

% (kg ha)

% (kg ha™)

5,038 +

% (kg ha™)

Variety (lines)

234,136.1

38.54
38.59
39.59
41.46
41.66

091

294 ab
467 ¢

404,850.6

1.03
0.94
0.99
0.97
1.08
1.14
0.99
0.96

182,565.6
408,952.1
406,801.4
232,430.8

,365 ab
430 ¢

422 ¢

39.69
39.33
44.38

526 b
591 a

ST

161,022.9
238,941.3
712,174.5

,446 ab
,376d

38.54

e e e e e e

5,591 +

99,611.6

20.81

0.93
1.01
0.87
1.14
0.98
1.05
1.13
0.87
1.02

,205a

5,308 +
5,633 &

329,898.2

31.25
31.83
26.96
31.37

23.53

,306 cd

115,695.2
257,864.9
434,908.0
220,005.5
205,240.0
318,369.0
448,623.2

5372+

,450 be
,298 de
,316 be
,428 ab

5,334+

5,553 &

27.23

5,691 +

38.52
4.92

5,618+
5,020 +

e e e T e T e e

368,660.7
479,802.9
249,436.0

33.29
28.91

0.90

1.11

4,722 +

,395d
,319 be

29.16

1.05
0.89
0.86
1.09

1.11

4,813+

560,039.4
378,694.8
244.856.2

36.12

4,624 +

35.03
36.23

4,841 +

,392 ab
,385a

27.37

4,939 +

116,805.7

27.49
33.38

0.97
1.00

257 a

159,513.6
975,725.7

e e T e

TYY99102504
CKY13113

5,893 +

6,196 +

NKY1052091

KHY5386

TKY1042054
HKY203

6,266 +

‘TNG86”

6,444 +

TNGY 105041
‘TK9”

6,390 +
5,517+

268 ¢

4,524 +

309 ¢

“ Means within each column followed by the different letter are significantly different at P < 0.05 by Fisher’s least significant difference test.
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6. Tk 865E ZIRAEYIMRIRESIR -
Table 6. Resistance of ‘Tainung 86’ to abiotic stresses.

1* crop season

2018 2019
Abiotic stress ‘TNG86’ TK9 ‘TNG86’ TK9
Lodging 1 1 5 7
Cold tolerance 1 1 3 3
Pre-harvest sprouting 9 5 1 9
Shattering 9 7 7 7
2" crop season
Lodging 1 1 5 1
Cold tolerance 7 3 3 3
Pre-harvest sprouting 9 9 5 5
Shattering 5 7 3 5

5 & (PR 2 2019 555 1 AL XE2
Bk ERER 9 & (BE) Ris - Hith2
TER Z BN ERANT R S 4% 5 55 2 J(F 3 1&
Bk IR 3 40 - 45 e "B 86 9,
FEA R FE S (R AT B S Ao 2 f e 3R
HBERNERSN R EmERZE > A FE
FRERESZREMRIA A B BURZniEZ
PURMEARTRE - LR IR A -

"B 86 BT, BINAER ZRESR - 1
20182019 555 1 HAfF Z R 4039 By 9 4 (Fix
) 58 2 BAERIARY 78 () 2 9 8z >
BN Z on ML Y U A Bt -

"G 86 BE) BN SR - BB RE AR
Tedx % T HEFE KRG RESER - £18
Medxtm ELE BT H > "B R 86 97, 1t 2018~
2019 FZ B FERIIRBE R S & (FH0) > M
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Table 7. Resistance of ‘Tainung 86’ to biotic stresses.

2% HFH1

1* crop season

2018 2019
Pests ‘TNGS86’ ‘TK9’ ‘TNG86’ ‘TK9
Leaf blast’ Chiayi 5/2 7/9 2/2 9/9
Kuanshan 3 8 2 8
Panicle blast Chiayi 5 7 3 9
Kuanshan 1 7 3 7
Bacterial leaf blight’ XE2 5 7 9 9
XF116 7 7 5 5
XF135 5 5 5 3
Sheath blight 9 9 9 5
Brown planthopper® Seedling 5 9 5 9
Adult 3 7 5 5
White backed planthopper Seedling 9 9 7 7
Smaller brown planthopper Seedling 9 9 7 9
2" crop season
Leaf blast” Chiayi 4 8 3 6
Bacterial leaf blight XE2 5 5 3 3
XF116 7 7 3 3
XF135 3 5 3 3
Sheath blight 9 9 7 9

“Rice blast was rated in the paddy disease nurseries in Chiayi and Kuanshan.
* Bacterial leaf blight was inoculated in the paddy disease nursery using strains XE2, XF116 and XF135.
* Brown planthopper was rated in the greenhouse at seedling and adult stage.

“Leaf blast was rated in the upland disease nursery in Chiayi.

Fras 2 0y % > EESMNESLE (Yoshino ef al.
2007) - FERGKREEEMEE G > "B 86 5k
Z AL R B S T T e R A B M (OB
R R I B B LR E A B B 0 B
"B 86 5 KRBT BRFEEIE - REUE R
# o TG 86 5, X H MR & BRI BIE P
1A 15.8-20.3% 2 [ > B MK — o0 B SR
a8 BEHBELEESS - 'BR6H, 2
EHEEEEMPER N 6.3-6.4% 2
g T L RS o

KER AR ETREME

"B 86 5t ZORBERERERENE I
FTR > 2018 k2 2019 G55 1 B Z SR AUSME
AR~ OO0k~ 350 - B R RIRMEEFFIRE
"G 86 5, B IR ESERER B 2
SATERR TORBBEME Fy A SRS IR o e Ry B 2
Fb > FLA S TH B R i H R B IR LA AT [F] K B
o B TERE 86 5, ZOREUEREERYRA - T
FSEHHEOE & BES 282 (Chamura
et al. 1972) » [N PRI FEEE 00t FH 48 & EHE
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Table 8. Grain physicochemical characteristics of ‘Tainung 86°.
1* Crop season 2" Crop season
Physicochemical characteristics ‘TNG86’ ‘TK9” ‘TNG86’ ‘TK9”
Volumetric weight (g L™) 533.0 547.5 548.7 577.0
Water content (%) 14.3 13.9 13.9 13.9
Milling quality
Brown rice (%) 81.5 79.8 80.3 82.6
Total milled rice (%) 67.9 64.0 73.2 74.8
Head rice (%) 52.5 47.2 68.0 70.9
Grain appearance
Brown rice length” 5.328 5.24S 5.398 5.38S
Brown rice shape” 1.74B 1.73B 1.74B 1.73B
Translucency 33 3.8 2.8 3.0
White center 0.05 0.04 0.02 0.14
White belly 0.74 0.09 0.42 0.15
White back 0.00 1.54 0.07 0.00
Cooking and eating quality
Gelatinization temp.” L L L L
Amylose content (%) 15.8 14.3 20.3 20.3
Crude protein content (%) 6.4 6.0 6.3 6.2
Gel consistency™ 88S 89S 85S 89S
“ Length of brown rice: Extra-long: > 7.50 mm; Long: 6.61-7.50 mm; Medium: 5.51-6.61 mm; and Short: < 5.51 mm.
¥ Length and width ratio of brown rice: S (slender): > 3.0; I (intermediate): 2.1-3.0; and B (bold): < 2.1.
* Gelatinization temp: H: 74.5-80°C; I: 70-74°C; L: < 70°C.
“Length of gel: H: <41 mm; M: 41-60 mm; S: > 61 mm.
9. 'BRE86 I KINEWERMRESR -
Table 9. Organoleptic evaluation for rice palatability of ‘Tainung 86°.
1* crop season 2" crop season
2018 2019 2018 2019
Grain palatability ‘TNG86’ ‘TK9’ ‘TNG86’ ‘TK9’ ‘TNG86’ ‘TK9’ ‘TNG86’ ‘TK9’
Appearance 0.000 B 0.000 B 0.188 B 0.000 B 0.000 B 0.000 B 0.100 B 0.000 B
Aroma 0.000 B 0.000 B 0.000 B 0.000 B 0.000 B 0.000 B 0.100 B 0.000 B
Flavor -0.167 B 0.000 B 0.000 B 0.000 B -0.111 B 0.000 B 0.000 B 0.000 B
Stickiness -0.111 B 0.000 B 0.000 B 0.000 B -0.222 B 0.000 B -0.050 B 0.000 B
Hardness 0.222B 0.000 B 0.313B 0.000 B 0.500 A 0.000 B 0.550 A 0.000 B
Overall -0.056 B 0.000 B -0.111 B 0.000 B -0.111 B 0.000 B -0.100 B 0.000 B

“ A: better than the check cultivar; B: same as the check cultivar; C: worse than the check cultivar.
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Breeding of New Japonica Rice Cultivar ‘Tainung 86’

Yong-Pei Wu', Ya-Yi Huang®, Szu-Yi Chou’, and Dah-Jing Liao""

Abstract

Wu, Y. P, Y. Y. Huang, S. Y. Chou, and D. J. Liao. 2023. Breeding of new Japonica rice
cultivar ‘Tainung 86°. J. Taiwan Agric. Res. 72(1):63-80.

New Japonica rice cultivar, ‘Tainung 86°, was hybridized by ‘Tainung 84’, a female parent with
high grain yield and resistance to diseases and insects, and ‘Tainung 82°, a male parent with low grain
protein in the 1" crop season of 2014 in Chiayi branch station, Taiwan Agricultural Research Institute
(TARI). From F,-F, generations, modified bulk method was implemented to select separated lines,
and pedigree method was applied to select new separated lines after Fy generations. New rice line,
Chianung-yu 1061008, was selected to take part in regional trial and particular character test in the 1*
crop season of 2018. It was formally named ‘Tainung 86 by a review committee in 2021. ‘Tainung
86’ has stable grain yield, good grain appearance and eating quality, moderately resistance to leaf
blast and brown planthopper. It also improved the weaknesses from female parent-low grain yield and
susceptibility to bacterial leaf blight, and male parent-susceptibility to rice blast.

Key words: Rice, Japonica rice, Oryza sativa ‘Tainung 86°, Modified bulk method.
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