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Table 1. The breeding process of Taichung glutinous 196

Year-Crop Generation Processes Executive organization
2004-1 Hybridization ~ Hokuriku 130/TKW5
2004-11-2006-1 Fi~F,4 Pedigree selection: CKY11604
2006-11~-2007-11  Fs- F; Pedigree selection: CKY11604-1
2008-1~2008-11  Fg~Fqg Preliminary yield trial
2009-1~2009-11 Fio~ Fuu Advanced yield trial
2010-1~2011-11  Fyp~Fy5 Regional yield trial Taichung DARES!
2008-1~2011-11  Fg~Fy4 Rice quality evaluation
2011-11~2012-1  Fi5~Fys Nitrogen application evaluation
Application of newly registered variety:
2012-11 Fi7 TCW196
2010-1-2011-11  Fqo~ Fis 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, Hualian, Taidong DARES and Chia-I
Agricultural Research Institute.
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L.HEK fn'E (milling quality)  BE>K B A K 2 (brown rice percentage) ~ >3 (milled rice
percentage) } 52 # >k % (head rice percentage) = IH - DL ff 558 i UG FE 119 A 2% 4K 07 e
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Machine, Satake Engineering Co., Tokyo, Japan)f g% > Wi fE g K E & EH KR -
fik ok 45 i 19 oK #% (McGill No. 2 Rice Miller, Seedburo Equipment Co., Chicago, USA)HEE—
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Table 2. The agronomic characters and yield of Taichung glutinous 196 in preliminary yield trial

. Days to maturity Plant height No. of Lodging Yield
Crop Variety . 1
(day) (cm) panicle response” (kg/ha) (%)
First TCW196 118.0 92.6 12.9 1 6,059 1231
TKW1 (CK) 109.0 76.1 15.0 1 4,923  100.0
Second TCW196 85.9 85.9 12.8 1 3,708  103.1
TKW1 (CK) 84.9 84.9 14.8 1 3,598 100.0

! The data 0, 1 and 2 of lodging response were showed to be straight, inclined and lied down, respectively.
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Table 3. The agronomic characters and yield of Taichung glutinous 196 in advanced yield trial

. DM PH PL PW FR GW Yield
Crop  Variety PN SN

(day) (cm) (cm) (9) ) (@ (kg/ha) (%)
TCW196 124 1066 198 26 154 666 888 408 8186 110.2

It Ikwi(CK) 124 982 190 21 149 811 907 275 7.429 100.0
Second TCW196 105 955 181 1.8 139 677 689 28.0 4,746 100.8

TKW1(CK) 104 929 17.1 1.8 135 700 909 26.6 4,707 100.0
DM: days to maturity PW: panicle weight FR: fertility rate PH: plant height

PN: panicle number per hill ~ GW: 1000-grain weight ~ PL: panicle length  SN: spikelet number per panicle

S PIF19657 7L = &R B EE R e 2 R B BRI (ER M) » #EORER ~ FORR R SEERORRES —
SRR B Y ERER 1SR - B —BIFAIRS SR SRR 19T E R 2 BRYRIER2% -
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Table 4. The rice quality of Taichung glutinous 196 in advanced yield trial

. Brownrice Milledrice Headrice ~ Amylose Protein content GC!
Crop Variety

(%) (%) (%) content (%) (%) (mm)

First TCW196 81.6 70.2 56.6 0.80 5.94 100S
TKW1 (CK) 80.2 69.7 50.5 1.25 6.70 100S

Second TCW196 81.2 73.5 63.5 0.95 7.44 100S
TKW1 (CK) 81.3 74.0 64.0 1.00 7.18 100S

1 GC: gel consistency, gel consistency type S: soft, M: medium, H: hard.
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ONEHE & 54,250 kg o B IR L A SRR 15 Y 20 B ZE 54,017 koby 7£5.8% - 6 sl H DABK
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Table 5. The rice production of Taichung glutinous 196 in the regional yield trial

Regional yield (kg/ha)

Crop Variety - - - — Average Range
Taoyuan Chunghua Chia-l1 Pingdong Taidong Hualian
TCW196 4,905 6,276 7,355 7,125 7,490 4,810 6,327 4,810~7,490
First TKW1 (CK) 4,652 5,141 7,814 6,522 5,769 2,445 5,390 2,445~7,814
TCW196/TKW1 (%)  105.4 122.1 94.1 109.2 129.8 196.7 1174 94.1~196.7
P-value 0.527 <0.01** 0.224 0.277 <0.01** <0.01** <0.01**
TCW196 3,462 4,275 4,652 4,556 5,410 3,144 4,250 3,144~5,410
Second TKW1 (CK) 2,775 4,422 4850 4,779 3,940 3,334 4,017 2,775~4,850
TCW196/TKW1 (%)  124.7 96.7 95.9 95.3 137.3 94.3 105.8 94.3~137.3
P-value 0.033* 0329 0.741 0522 <0.01** 0512 0.258

*** Significantly at 5% and 1%, respectively.
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Table 6. The yield components of Taichung glutinous 196 in the first crop of regional yield trial

Yield component

Location TCW196 TKW1 (CK)

PN SN FR(%) GW/(g) PN SN FR(%) GW(q)
Taoyuan 12.8 59.3 90.8 35.8 17.5 62.2 85.4 23.9
Chunghua  15.1 55.2 92.6 39.5 16.2 62.3 85.1 26.6
Chia-l 15.8 57.3 82.6 39.5 18.0 67.3 94.6 27.2
Pingdong 16.8 77.1 87.2 35.1 19.7 75.9 75.6 24.7
Taidong 18.0 57.1 815 40.5 237 51.6 76.1 26.1
Hualian 10.5 62.8 87.3 38.6 11.1 72.6 79.0 24.7
Range 10.5-18.0 55.2-77.1 81.5-92.6 35.1-405 11.1-23.7 51.6-75.9 75.6-94.6 23.9-27.2
Average 14.8 615 87.0 38.2 17.7 65.3 82.6 255

PN: panicle number per hill, SN: spikelet number per panicle, FR: fertility rate, GW: 1000-grain weight.

Tt~ ZPE 196 SRR bR s I ERVE SRR

Table 7. The yield components of Taichung glutinous 196 in the second crop of regional yield trial

Yield component

Location TCW196 TKW1 (CK)

PN SN FR (%) GW (g) PN SN FR (%) GW (q)
Taoyuan 135 57.5 85.3 31.6 13.8 63.0 79.2 23.9
Chunghua  14.2 47.4 91.4 38.1 11.9 68.2 935 26.5
Chia-I 11.8 62.2 88.3 37.9 125 68.4 90.2 26.3
Pingdong 13.9 63.6 76.6 36.6 13.2 80.5 75.4 24.3
Taidong 13.2 52.4 82.1 385 15.0 67.2 84.2 26.6
Hualian 85 58.4 72.3 39.1 8.7 94.4 79.6 25.4
Range 8.5-14.2 47.4-63.6 72.3-91.4 31.6-39.1 8.7-150 63.0-94.4 754-935 23.9-26.6
Average 125 56.9 82.7 37.0 125 73.6 83.7 255

PN: panicle number per hill, SN: spikelet number per panicle, FR: fertility rate, GW: 1000-grain weight.

2 L1965 N IR N B E 2 24 B HEBEEMER ) » F£5—H7E 5133
Koo B THIERII3K > oy Bl B = G 15 M A8 FI10°K « Sk 55 —HA1E /5104.3
cm > 5B ZHATE £599.9 cm > 4y BlE BHIE SAE Z ARG — 98 5114.3716.9 cm ¢ SPIIFE Rl I L fE
B ZHAfE IR 1.8/11.0 cm > FEENREFIEL5EE0.7 gf10. 2 g (FR/\ ~ F£JL)
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Table 8. The agronomic characters of Taichung glutinous 196 in the first crop of regional yield trial

Agronomic character

Location TCW196 TKW1 (CK)

DM PH(m) PW(g) PL(cm) DM PH(cm) PW(g) PL(cm)
Taoyuan 144 110.3 2.0 19.4 142 104.7 1.4 18.5
Chunghua 124 97.0 2.1 17.6 114 87.1 1.6 16.9
Chia-I 130 105.8 2.2 17.6 120 955 1.9 17.1
Pingdong 124 109.7 2.6 22.0 122 87.8 1.6 17.3
Taidong 142 102.5 2.0 19.3 126 84.2 1.1 18.1
Hualian 135 100.7 2.3 18.6 125 80.7 15 16.2
Range 124-144 97-110.3 2.0-26 17.6-22 114-142 80.7-104.7 1.1-1.9 16.2-185
Average 133 104.3 2.2 19.1 125 90.0 15 17.3

DM: days to maturity, PH: plant height, PW: panicle weight, PL: panicle length.
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Table 9. The agronomic characters of Taichung glutinous 196 in the second crop of regional yield trial

Agronomic character

Location TCW196 TKW1 (CK)

DM PH(cm) PW(g) PL(cm) DM PH(cm) PW(Q) PL(cm)
Taoyuan 112 101.5 1.7 20.4 109 96.5 14 18.6
Chunghua 110 92.8 1.8 16.1 98 88.8 1.8 17.2
Chia-l 117 99.2 2.4 19.5 106 92.8 1.8 18.5
Pingdong 104 107.0 2.0 20.8 98 102.1 1.7 19.2
Taidong 123 101.4 1.8 19.4 102 90.2 1.6 17.1
Hualian 112 97.6 1.9 17.5 108 87.9 2.1 17.0
Range 104-123 92.8-107 1.7-24 16.1-20.8 98-109 87.9-102.1 14-21 17.0-19.2
Average 113 99.9 1.9 18.9 103 93.0 1.7 17.9

DM: days to maturity, PH: plant height, PW: panicle weight, PL: panicle length.
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Table 10. The rice quality of Taichung glutinous 196 in the regional yield trial

Crop Variety BR (%) MR (%) HR (%) TL AC (%) PC (%) GC (mm)

First TCW196 79.8 65.3 45.0 5.81/L 1.05 5.67 100S
TKW1 (CK) 79.4 69.1 41.3 5.8I/L 1.30 6.87 100S

second TCW196 81.0 71.7 66.0 6L 1.50 6.38 100S
TKW1 (CK) 80.3 73.2 65.3 6L 1.70 7.57 100S

BR: brown rice percentage TL.: translucency PC: protein content MR: milled rice percentage

AC: amylose content GC: gel consistency  HR: head rice percentage
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Table 11. The abiotc stresses performance of Taichung glutinous 196

) Culm strength Cold tolerance Sproutln.g In the Panlcl.e-

Crop  Variety panicle threshability
Lodging  Scale Reaction Scale % Scale % Scale

First TCW196 Erect-Bending 1 R 1 20.5 1 2.5 3
TKW1 (CK) Erect-Bending 2 R 1 32.0 5 23.0 5
Second TCW196 Erect-Bending 1 MS 5 51.5 5 51.5 9
TKW1 (CK) Erect-Bending 1 MS 4 79.5 9 35.5 7

R: resistant, MR: moderately resistant, MS: moderately susceptible, S: susceptible, HS: high susceptible.
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Table 12. The biotic stresses performance of Taichung glutinous 196

TCW196 TKW1 (CK)
Damage N -
Scale Reaction Scale Reaction
Leaf blast 2.0 R 2.25 R
Panicle blast 2.5 R 2.00 R
Bacterial blight 7.0 S 7.00 S
Sheath blight 7.0 S 7.00 S
Brown planthopper 8.0 S 8.00 S
Small brown planthopper 7.0 S 8.00 S
Whitebacked planthopper 7.0 S 9.00 S

R: resistant, MR: moderately resistant, MS: moderately susceptible, S: susceptible, HS: high susceptible.
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Table 13. The response of nitrogen application on Taichung glutinous 196

. Amount of Days to Plant height Panicle Grain yield
Crop  Variety . . . 1
nitrogen (kg/ha)  maturity (cm) number/hill kg/ha Index
80 122 a 97.8a 119a 5641a 100.0
120 122 a 99.0a 109a 6,138a 108.8
TCW196
160 122 a 101.1a 12.1a 5980a 106.0
First 200 121 a 1358 a 152 a 6,297a 111.6
80 111a 87.4a 89a 3,508 b 100.0
120 110 b 90.8a 12.0a 5365a 152.9
TKW1 (CK)
160 111a 909a 118a 4,590 ab 130.8
200 110 b 97.0a 12.6 a 5490a 156.5
80 100 a 86.3 a 143 a 3,919a 100.0
TCW196 120 100 a 88.0a 13.7a 4,444 1134
160 100 a 95.7 a 13.2a 4655a 1188
200 102 a 92.3a 148a 3,831 a 97.7
Second
80 9 a 85.3 a 146 a 4,642a 100.0
120 9% a 87.0a 153a 4,671a 100.6
TKW1 (CK)
160 95a 89.7 a 157 a 4,544 a 97.8
200 95 a 88.0 a 152 a 4,388 a 94.5

! Means within a column followed by the same letters are not different significantly at 5% level.
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Table 14. The eating quality of rice cake of Taichung glutinous 196

Variety Appearance Aroma  Flavor  Cohesion Hardness Overall sensory evaluation
TCW196 1.125 0 1.000 1.000 -0.625 1.125
TKW1 (CK) 0 0 0 0 0 0
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Development of Japonica Waxy Rice Variety
‘Taichung glutinous 196’ *

Chia-Chi Cheng, Jia-Ling Yang and Chi-Sheng Hseu*
ABSTRACT

‘Taichung glutinous 196°, a Japonica waxy rice variety, has been nominated and
released in December, 2012. The agronomic characteristics of this variety are: 133 and
113 days to maturity for the 1st and 2nd cropping seasons, respectively. The average grain
yield of ‘Taichung glutinous 196’ were 6,327 kg/ha in the 1st and 4,250 kg/ha in the 2nd
crop seasons, which were 17.4% and 5.8% signicantly higher than ‘Taikeng glutinous 1°.
In addition, ‘Taichung glutinous 196’ has large grain, high yield, good culm strength and
moderate panicle threshability, but sensitive to the bacterial blight, sheath blight, and
planthopper. Prevention measures are necessary during cultivation.

Key words: Taichung glutinous 196, Japonica waxy variety, rice breeding
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