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Fig. 1. The pedigree of ‘Taichung 193°.
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Table 1. The breeding processes of ‘Taichung 193’
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Year-Crop season Generation

Processes carried out Executive organization

2001-11 Cross Taikeng 9 / Chungkeng yu 10578

2002-1 Backcross Taikeng 9 // Taikeng 9 / Chungkeng yu 10578

2002-11~2003-11 BC,F,~BC,F, Pedigree selection: CKY 10945

2004-1~2004-11 BC,Fs~BC,Fs Preliminary yield trial

2004-11 BC,F¢ Adv.anced }.lield t.rial Taichung DARE g
2005-1~2006-11 BC,F;~BC,F,, Regional yield trial

2004-1~2006-11 BC,Fs~BC,F,, Rice quality evaluation

2006-1~2006-11 BC,Fy~BC,F,, Nitrogen response evaluation

2007-11 BCFy, Storage trial of harvested rice

2008-11 BCFy, Application of newly registered variety: TC193

2005-1~2006-11 BC,F;~ BC,F,, Biotic and abiotic stress evaluation All DARES of Taiwan’

! Taichung DARES: Taichung District Agricultural Research and Extension Station.
? Evaluation organization including Taoyuan, Taichung, Tainan, Kaohsiung, Hualien, Taitung DARES and Chiayi
Agricultural Research Institute.
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Table 2. The agronomic characters and yield of ‘Taichung 193’ in preliminary yield trial

Variet Crop Days to maturity Plant height No.of  Lodging Yield Brown rice
arie
Y season (day) (cm) panicle  response' (kg/ha) (%) appearance’
I 112 95.6 17.7 1 7190 104.6 1
TC193
120 83.1 14.5 1 4687 121.0 1
I 112 95.2 15.8 1 6872 100.0 3
TK9
11 119 83.9 10.3 1 3873 100.0 3

' The data 0, 1 and 2 of lodging response were showed to be straight, inclined and lied down, respectively.
2 The range of brown rice appearance quality included 1 to 4, the less number showed the better appearance.
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Table 3. The agronomic characters and yield of ‘Taichung 193’ in advanced yield trial

Crop Variety DM PH PL PW PN SN FR GW Yield

season (day) (cm) (cm)  (g) (%) (8 (kg/ha) (%)

I TC193 114 89.0 18.9 2.2 16.5 101.9 88.2 22.7 5788  101.1
TK9 115 89.3 18.1 2.7 11.9 106.1 87.0 26.6 5728 100.0

DM: days to maturity PH: plant height PL: panicle length

PW: panicle weight PN: panicle number per hill SN: spikelet number per panicle

FR: fertility rate GW: 1000-grains weight
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Table 4. The rice quality of ¢ Talchung 193’ in preliminary and advanced yield trial
B Milled Head Amylose Protei
) ) ) Crop r,own 1 © 'ea , White White White fylose Frotein GC?
Variety Yield trial rice rice rice TL content content
season center belly back (mm)
() () (N) () (%)
- I 803 704 572 4 044 O 0 14.2 583 89S
Preliminary
TC193 11 822 740 71.8 3 0.15 0 0 16.9 6.42 9285
Advanced 11 81.2 731 722 3 0.1 O 0 17.1 6.59 958
- 819 721 628 3 027 029 0.3 16.1 5.48  90S
Preliminary
TK9 11 822 735 714 3 0.14 042 0 18.3 6.03  96S
Advanced 11 81.3 736 730 3 030 032 0 18.5 581 928

"TL: translucency.
2GC: gel consistency.
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Table 5. The rice production of ‘Taichung 193’ in the regional yield trials

Crop . Location Average
Variety — - - - Range
season Taoyuan Changhua Chiayi Pingtung Taitung Hualien (kg/ha)
TC193 3013 6480 4988 7458 4806 5347 5349  3013~7458
RCK) 4305 6753 6257 6906 4653 4674 5591 4305~6906
I Comparison with
70.0 96.0 79.7 108.0 103.3 114.4 95.7 70.0~114.4
Check (%)
Probability (T<t) 0.001**  0.214  0.008**  0.067 0.317  0.009**  0.077
TC193 3664 4954 5564 4500 6511 2485 4613 2485~6511
mwceK) 4587 5529 5647 5078 6688 3492 5170  3492~6688
I Comparison with
79.9 89.6 98.5 88.6 97.4 71.2 89.2  71.2~98.5
Check (%)

Probability (T<t) 0.006** 0.004**  0.311 0.111 0.195  0.001** 0.000%*
*, ** Significant at 0.05 and 0.01 probability level respectively
Fo ~ Tef]1 193 BRC BRI ERER Y- WU RIS Ik

Table 6. The yield components of ‘Taichung 193’ in the first crop season of regional yield trial

. TC193 TK9 (CK)
Location
PN SN FR (%) GW (g) PN SN FR (%) GW (g)

Taoyuan 14.7 87.7 69.0 18.4 13.4 75.2 84.9 23.8
Changhua 15.7 101.5 83.1 21.9 15.5 83.9 90.0 25.7
Chiayi 15.0 94.6 81.2 22.9 16.0 90.1 87.9 25.9
Pingtung 20.1 83.5 83.7 23.2 17.5 87.7 88.4 24.1
Taitung 14.7 79.8 83.7 22.7 13.0 88.0 84.3 24.4
Hualien 15.0 98.2 80.7 21.4 11.3 91.2 86.6 25.4
Range 14.7-20.1 79.8-101.5 69.0-83.7 18.4-23.2 11.3-17.5 75.2-91.2 84.3-90.0 23.8-25.9
Average 15.9 90.9 80.2 21.8 14.4 86.0 87.0 24.9

PN: panicle number per hill, SN: spikelet number per panicle, FR: fertility rate, GW: 1000-grains weight.
F s Bl 193 DRGSR ST T W MEIVE B R ol 3

Table 7. The yield components of ‘Taichung 193’ in the second crop season of regional yield trial

. TC193 TK9 (CK)

Location

PN SN FR(%) GW(g) PN SN FR(%) GW(g)
Taoyuan 12.5 88.0 69.6 19.9 11.7 92.7 72.0 24.5
Changhua 13.5 115.3 76.4 21.7 10.5 108.6 84.1 26.5
Chiayi 13.0 102.3 88.1 23.2 10.9 107.5 84.6 26.5
Pingtung 13.5 110.8 69.8 21.6 11.8 114.7 72.2 24.6
Taitung 12.0 112.2 91.3 23.9 12.6 103.8 88.7 25.8
Hualien 11.5 93.2 60.2 21.9 11.0 80.7 77.4 25.6
Range 11.5-13.5 88.0-115.3 60.2-91.3 19.9-23.9 10.5-12.6 80.7-114.7 72.0-88.7 24.5-26.5
Average 12.7 103.6 75.9 22.0 11.4 101.3 79.8 25.6

PN: panicle number per hill, SN: spikelet number per panicle, FR: fertility rate, GW: 1000-grains weight.
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Table 8. The agronomic characters of ‘Taichung 193’ in the first crop season of regional yield trial

Location TC193 TK9 (CK)

DM (day) PH(cm) PW(g) PL(cm) DM(day) PH(cm) PW(g) PL (cm)
Taoyuan 134 89.2 1.4 18.0 134 96.6 1.7 17.0
Changhua 122 102.0 2.0 19.6 122 101.1 2.1 18.1
Chiayi 128 105.5 2.0 18.8 125 113.3 2.3 18.5
Pingtung 124 92.6 1.8 17.4 127 99.2 2.0 17.1
Taitung 125 86.8 1.6 17.4 128 91.3 1.9 17.6
Hualien 150 94.9 1.9 18.7 150 99.7 2.2 18.5
Range 122-150 86.8-105.5 1.4-2.0 17.4-19.6 122-150 91.3-113.3 1.7-2.3 17.0-18.5
Average 130 95.2 1.8 18.3 131 100.2 2.0 17.8

DM: days to maturity, PH: plant height, PW: panicle weight, PL: panicle length.
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Table 9. The agronomic characters of ‘Taichung 193 in the second crop season of regional yield trial

Location TC193 TK9 (CK)

DM (day) PH(cm) PW(g) PL(cm) DM(day) PH(cm) PW(g) PL (cm)
Taoyuan 111 94.1 1.5 184 112 96.4 1.9 18.1
Changhua 105 103.1 2.1 20.0 109 101.7 2.6 18.5
Chiayi 109 100.4 2.3 20.2 112 99.0 2.7 19.1
Pingtung 110 104.1 2.0 20.7 108 105.2 29 20.1
Taitung 112 95.6 2.5 19.7 116 99.1 2.5 18.0
Hualien 115 95.9 1.4 18.7 115 98.2 1.8 17.1
Range 105-115 94.1-104.1 1.4-2.5 18.4-20.7 108-116 96.4-105.2 1.8-2.7 17.1-20.1
Average 110 98.9 2.0 19.6 112 99.9 2.3 18.5

DM: days to maturity, PH: plant height, PW: panicle weight, PL: panicle length.
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Table 10. The rice quality of ‘Taichung 193’ in the regional yield trial

Crop Variet BR MR HR TL We WB AC PC GC SE
aric WY
season Y ) (%) (%) %) (%) (mm)

TC193 81.7 715 609 4 0.18 0.03 0.16 146 6.68 88S B
TK9(CK) 82.1 723 622 38 035 023 0.15 163 584 918 B
TC193 81.3 725 654 3 0.08 0.04 0 163 7.01 758 B~C

Second
TK9 (CK) 82.1 742 71.0 3 0.31 0.13 0 184 6.03 97S B

First

BR: brown rice percentage MR: milled rice percentage HR: head rice percentage
TL: translucency WC: white center WY: white belly

WB: white back AC: amylose content PC: protein content

GC: gel consistency SE: sensory evaluation
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Table 11. The evaluation on the response to abiotic stresses for ‘Taichung 193’

Crop . Culm strength Cold tolerance Panlcl.e. Grain spr01'1t1ng n
season Variety threshability the panicle
Lodging Scale  Reaction Scale % Scale % Scale
TC193 Erect-Bending 2.0 MR 3.0 15.7 5 59.4 5
TK9 (CK) Erect 1.0 MS 4.0 27.7 7 50.8 5
1L TC193 Bending 6.0 MS 4.0 13.4 5 87.1 9
TK9 (CK) Erect-Bending 3.0 S 8.0 17.6 5 69.7 9
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Table 12. The evaluation on the response to biotic stresses for Taichung 193

TC193 TK9 (CK)

Damage - ;

Scale Reaction Scale Reaction
Leaf blast 7.1 S 6.9 MS
Panicle blast 7.0 S 4.5 MR
Bacterial blight 7.0~9.0 S~HS 7.0~9.0 S~HS
Sheath blight 6.6 S 7.3 S
Stripe 8.0 S 6.0 S
Brown planthoppers 8.0 S 8.0 S
Small brown planthoppers 7.0 S 5.0 MR
White-backed planthoppers 9.0 S 8.0 S
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Table 13. The nitrogen response of ‘Taichung 193’

Amount of Plant . Grain yield
Crop Variet Nit Days to height Panicle
arie
season Y HHOSEN maturity c1 numbet/hill kg/ha' Index
(kg/ha) (cm)
80 124 92.4 13.7 5,270b 100.0
120 124 97.1 15.9 5,554b 105.4
TC193
160 124 94.4 15.8 6,433a 122.1
First 200 124 98.3 17.1 5,613b 106.5
irs
80 127 92.1 14.6b 5,571 100.0
120 129 92.6 14.3b 5,790 103.9
TK9 (CK)
160 129 97.9 15.2ab 6,058 108.8
200 130 97.9 16.6a 6,493 116.6
80 117 89.9 13.3 3,804b 100.0
120 120 95.8 14.1 4,533ab 119.2
TC193
160 120 95.7 15.1 4,678a 123.0
200 118 96.2 16.6 4,646a 122.1
Second
80 120 88.7b 9.0b 3,714b 100.0
120 120 92.7ab 12.0a 4,225ab 113.8
TK9 (CK)
160 122 96.0a 12.9a 4,077ab 109.8
200 117 94.3a 12.0a 4,698a 126.5

! Means within a column followed by the same letter are not different significantly at the 0.05 probability level.
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Table 14. The rice quality of ‘Taichung 193’ in the regional yield trial

Crop o Amowntol e MR OHR AC  PC  GC
Variety nitrogen TL wC WY WB SE
season %) (%) (%) (%) (%)  (mm)
(kg/ha)
80 83.1 743 712 3.0b 0.17 0 0.14a 17.6 5.95¢ 88S B
1C193 120 833 742 68.7 3.0b 0.16 0 0.00b 17.6 6.26b 90S B
160 832 73.8 68.5 352 0.19 0 0.13a 17.8 6.33ab 90S B
. 200 834 744 69.5 35. 020 0 0.12a 18.1 6.49a 89S B
First 80 835 73.7b 71.1 40 045 0.13 0 17.0 5.84 87S B
TK9 120 834 73.8b 703 38 044 016 0 16.5 5.88 928 B
(CK) 160 833 74.7ab 71.6 40 044 016 O 169 6.15 83S B
200 839 762a 743 40 045 016 O 16.7 6.23 86S B
80 80.8 735 728 35 0.09 0 0 190 62% 91Sb B
TC193 120 82.0 738 724 35 0.09 0 0 193 643b 93Sa B
160 822 742 73.0 35 0.15a 0 0 192 63% 94Sa B
Second 200 81.8 737 73.0 35 0.15a 0 0 192 6.67a 94Sa B
80 82.0c 758b 742a 3.0 031 0.14 O 19.1b  5.95 90S B
TK9 120 82.4b 76.4a 744a 3.0 032 0.11 O 19.1b  6.09 90S B
(CK) 160 823b 752c¢c 734b 3.0 030 0.11 O 19.0c  6.05 89S B
200 83.0a 74.4d 73.1b 3.0 031 0.12 0 19.4a 6.11 88S B
BR: brown rice percentage MR: milled rice percentage HR: head rice percentage
TL: translucency WC: white center WY: white belly
WB: white back AC: amylose content PC: protein content
GC: gel consistency SE: sensory evaluation
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The Development of the First Glabrous Japonica
Rice Variety “Taichung 193” in Taiwan *

Chi-Sheng Hseu®, Kun-chuan Lu’ and Jia-ling Yang’

ABSTRACT

Taichung 193, a glabrous Japonica rice variety was developed by crossing Taikeng 9
with Chungkeng yu 10578, has been named and released as a recommended variety from
November, 2009. The agronomic characteristics of this cultivar are: 130 and 110 days of
growth duration for the Ist and the 2nd crop season, respectively; approximately 95 cm
plant height for 1st cropping and 99 cm for the 2nd; 16 spikes in the 1st cropping and 13
spikes in the 2nd. The average grain yield of Taichung 193 is 5,349 kg/ha in the 1st crop
season and 4,613 kg/ha in the 2nd, 4.3% and 10.8% lower than Taikeng 9, respectively.

Taichung 193 has been suggested to be suitable to grow in the single and double
crop fields in Taiwan. The nitrogen fertilizer is recommended 120~160 kg/ha and to be
applied as early as possible, and it needs to be applied on the 30th and 24th days after
transplanting for the 1st and 2nd crops, respectively. In order to facilitate the high yield,
the proper draining is required for inhibiting the ineffective tillers and the elongation of
rice plant.

Taichung 193 is less resistant to blast, bacterial leaf blight, sheath blight, stripe,
brown planthopper ,white backed planthopper and small brown planthoppers. For the rice
of Taichung 193, the rate of white belly is better than that of Taikeng 9 and the eating
quality is similar to that of Taikeng 9, which is considered as a high quality rice variety.
In order to maintain the high quality of rice, irrigation before harvest should not be

terminated too early.

Key words: Taichung 193, Japonica rice, breeding, glabrous.
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