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Fig. 1. The parentage of Tai Keng Glutinous 5.
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Tabe 2. Main agronomic characteristics of Tai Keng Glutinous 5

Plant Growth Panicle Panicle Panicle No.of Fertility 1000-grains

Sifsgn Varieties height  period number length weight grain/  grain weight
(cm) (day)! no.hill (9) (9) panicle (%) (9)
Tai Keng 104.2 123 15.3 19.0 2.23 91 85.9 259
First Glutinous 5
crop Taichung 94.8 129 16.9 15.8 1.19 90 83.3 23.6
Glutinous 70
Tai Keng 99.1 107 12.4 18.6 2.27 93 79.8 26.6
Second Glutinous 5
crop Taichung 86.5 118 13.9 16.0 1.82 89 77.0 22.9
Glutinous 70

! Days from transplanting to ripening.

K TS BT R T0 W B L YR | 0 H D e

Table 3. The comparison of grain characters among Tai Keng Glutinous 5 and the popular glutinous

varieties
Characters of First crop Second crop
grain TKW 5 TCW 70 TKW 1 TKW 5 TCW 70 TKW 1
Apiculus color Straw Purple Purple Straw Purple Purple
Awning Absent Short and Absent Absent Short and Absent
partly awn partly awn

Grain size (mm)

Length 7.3410.10 6.6610.14 6.8110.10 7.6610.03 6.8110.06 7.10£0.09

Width 3.7410.02 3.4810.04 3.53%0.04 3.8110.04 3.6110.04 3.60£0.03

Thickness 2.3610.01 2.3010.02 2.3810.02 2.5910.40 2.2410.01 2.3010.01
Brown rice

Length 4.8910.07 4.5110.02 4.6010.05 5.2110.05 4.6110.02 4.8410.03

Width 3.2210.01 2.9610.02 3.0210.05 3.18%0.02 3.01£0.02 3.0410.02

Thickness 2.28%0.06 2.1010.08 2.1610.03 2.1510.02 2.0110.02 2.2110.19
Milled rice

Length 4.6810.14 4.36%0.09 4.5210.03 5.0410.04 4.4410.04 4.6210.12

Width 3.10£0.06 2.9110.09 3.0210.04 3.10£0.03 2.9410.01 2.9110.02

Thickness 2.0910.02 2.0110.05 2.10£0.02 2.0710.01 1.95+0.02 2.0210.03
Length/Width 151 1.50 1.50 1.63 151 1.59

IR AR R E
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Table 4. The mean degree to lodging and tolerance to coldness of Tai Keng Glutinous 5*

- Lodging Tolerance to coldness
Season crop Varieties , , -
Mean Degree Mean Reaction
First crop TKG 5 3.7a Erect 17a R
TKG 1 10a Erect 3.0a MR
TCW 70 1.0a Erect 3.0a MR
Kruskal-Wallis test® 3.81 3.89
Second crop TKG 5 20a Erect 23a MR
TKG 1 10a Erect 39a MR
TCW 70 10a Erect 5.0a MS
Kruskal-Wallis test 1.67 2.01

! Results from Taoyaung DAIS during 1992 to 1994.

2 Data of Taichung Glutinous 70 only from 1993 to 1994.

® Data were analyzed by Kruskal-Wallis test.

*The same common letter within the columns is not significant at 5% level.
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Table 5. The rate of seed germination on panicle and shattering ratio of Tai Keng Glutinous 5*

Season crop Varieties Seed germination at ripening stage (%) Shattering ratio (%)
% Degree Index Degree
TKW 5 47.9 5 28.1 7
First crop TKW 1 95.2 9 40.1 7
TCW 70 13.3 5 18.4 7
TKW5 82.7 9 13.9 5
Second crop TKW 1 84.3 9 22.3 5
TCW 70 82.7 9 36.7 7

'Results from Hualien DAIS in 1993 and 1994.
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Fig. 2. The general stability analysis of Tai-keng Glutinous 5 and Taichung Glutinous 70.
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Table 6. Grain yield performance (kg/ha) of Tai Keng Glutinous 5 in different yield trial

. . 1st crop 2nd crop
Yield trials > > > >
TKW 5 TCW 70 Index TKW5° TCW 70 Index
Preliminary exp. (kg/ha) 6,984 a 6,857 a 101.9 4,119a 2,868b 1439
Advanced exp. (kg/ha) 6,638 a 4949 b 134.1 4198a 4221a 99.2
Regional exp.* (kg/ha) 6,663 a 6,115 b 109.0 5,136a 4,441b 1156
Daily yield production (kg/ha- day) 54.3 47.7 48.4 37.7
Coefficient variance (%) 1993 14.1 18.9 23.6 235
1994 12.1 16.3 20.6 26.4
Stability coefficient 1.10+0.07 0.7310.17 0.87£0.08 0.8710.08

! The performance of regional yield trials were the means of seven experimental or research and extension stations
located at different places in Taiwan.
2 The same common letter within the columns is not significant at 5% level.
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Table 7. Reactions of Tai Keng Glutinous 5 to major diseases and insect pests*

Pests Damage grading Kruskal-Wallis Reaction
TKW5° TKW1° TCW70° Test TKW5% TKw1® TCWG70°®

Leaf blast *

Upland 6.1b 13c 9.0a 16.99** Ms’ R HS

Paddy field 42b 3.1lb 6.3a 10.34** MR’ R MS
Panicle blast * 55b 24c¢ 6.7a 11.38** MS R S
Bacterial leaf blight

XM42 isolate 6.3a 6.0a 70a 0.02 n.s. MS MS MS

XF81 isolate 5.7a 53a 45a 0.83 n.s. MS MR MR
Sheath blight ® 8.3a 7.8a 9.0a 2.16ns. HS HS HS
Rice stripe disease * 9.0a 70a 9.0a 2.16 n.s. HS MS HS
Brown planthopper °

Seedling 8.0a 9.0a 9.0a 2.00 n.s. HS HS HS

Adult 75a 8.0a 9.0a 1.30n.s. MS HS HS
Small brown planthopper ° 9.0a 9.0a 9.0a 2.00ns. HS HS HS
White back planthopper ° 8.0a 9.0a 9.0a 2.00n.s HS HS HS

! Results of Provincial blast nurseries tests at Chiayi and Taituntg during 1992 to 1995.

?Data from Taichung DAIS during 1992 to 1994 and inoculated by different isolates of Xanthomonas oryzae pv. oryzae.
®Data from Chiayi Branch Station of Tainan DAIS during 1992 to 1994,

“ Data from Kaohsiung DAIS during 1992 to 1994.

® Data from Taiwan Agricultural Research Institute Chiayi Station during 1992 to 1994,

® The same common letter within the columns is not significant at 5% level.

" Data were analyzed by Kruskal-Wallis test.

® R: Resistance, MR: Medium resistance, MS: Medium susceptibility, S: Susceptibility.
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Table 8. The nitrogen response of Tai Keng Glutinous 5

Season Varieties Amount of nitrogen Plant height Panicle Degree of Grain yield
crop (kg/ha) (cm) number lodging kg/ha'  Index
80 98.0 16.6 Erect 6,749a 100.0
Tai Keng 120 102.8 15.6 Erect 6,995a 103.6
Glutinous 5 160 1124 17.6 Erect 7450b 1104
First 200 111.7 16.4  Semi-lodging 7,817c 115.8
crop 80 107.7 135 Erect 6,601a 100.0
Taichung 120 110.4 13.9 Erect 6,833 b 1035
Glutinous 70 160 109.0 13.9 Erect 6,837b 113.6
200 110.9 14.0 Erect 6,773b 102.6
80 88.7 9.5 Erect 3,681b 100.0
Tai Keng 120 90.4 10.2 Erect 4,372 ab 118.8
Glutinous 5 160 93.0 11.7 Erect 4714a 128.1
Second 200 98.8 12.3  Semi-lodging 5,140a 139.6
crop 80 86.5 11.6 Erect 4,368a 100.0
Taichung 120 86.6 12.4 Erect 5190b 118.8
Glutinous 70 160 88.2 12.4 Erect 5203b 119.1
200 89.8 12.5 Erect 4,230 a 96.8

! The same common letter within the columns is not significant at 5% level.
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Table 9. Grain quality of Tai Keng Glutinous 5 as compared with Taichung Glutinous 70*

. . First crop Second crop
Grain quality
TKW 5 TCW 70 TKW 5 TCW 70
Brown rice (%) 81.1 80.1 81.4 79.7
Total milled rice (%) 72.2 70.6 74.0 2.7
Head rice (%) 52.7 53.7 64.4 63.3
Size? S S S S
Shape® B B B B
Temperature for gelatinization® L/ L/I L L
Amylose (%) 1.1 1.8 0.7 1.0
Crude protein (%) 7.99 7.87 8.39 8.38
Gel consistency® (mm) S S S S
Taste Panel test - - A B

! Analyzed by rice quality laboratory at Taichung DARES.

2 Size (mm) divided into 6 classes, VL>7.5, L=7.06~7.5, ML=6.61~7.059, M=6.101~6.609, MS=5.51~6.10, S=5.51.
® Shape divided into 3 classes, S=3, 1=2.01~2.99, B=2.

* Temperature for gelatinization divided into 4 classes, H, HI, I, L.

® Gel consistency divided into 3 classes, H, M, S.

® Taste Panel test only tested in 2nd crop, 1992.
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Development of Rice Cultivar ‘Tai-keng
Glutinous 5’ in Taiwan®

Chih-Sheng Sheu, Su-Jein Chang, Lung-Che Chen and Yi-Shin Chen®

ABSTRACT

Rice cultivar ‘Tai-keng Glutinous 5’ (Oryza sativa L.) (TKWS5, formerly called bred
line Tai-keng-yu 9480) is an early maturing, high-yielding, glutinous endosperm cultivar
which developed cooperatively by Chiayi Experiment Station of Taiwan Agricultural
Research Institute (TARI) and Taichung District Agricultural Research and Extension
Station (DARES) by hybridization. TKW5 was officially released on December, 1995
through Rice Breeding Committee of Taiwan Provincial Government.

TKW 5 was selected from a cross Tainung 67/Tainan-waxy-yu 17 which made at
Chiayi Station of TARI in 1987and accomplished breeding works in Taichung DARES.
Parent Tainung 67 is a leader cultivar in Taiwan had an erect culms and leaves, high yield,
and pest tolerance characteristics, but poor in rice quality such as white belly. The parent
Tainan-waxy-yu 17, an experimental line developed at Tainan DAIS, is an early maturing,
short-statured, resistant to lodging and blast disease, and has a bigger kernel but yield less
than a popular Taichung Glutinous 70 (TCW 70). It is therefore desirable to develop
high yield such as Tainung 67, with productivity, early maturity, big kernel glutinous rice.
TKW 5 met with this requirement.

In seven regional yield trials conducted from 1993 to 1994 in Taiwan, TKW 5
matured at 123 and 107 days in the first and second season crops, respectively, which are
6 and 7 days earlier than TCW 70 after transplanting. TKW 5 has 104 and 99 cm plant
height in 1st and 2nd season crops, respectively. Grain yield of TKW 5 at nitrogen 120
kg/ha fertilization yielded averaged 6663 and 5136 kg/ha (13% moisture) are increased
more 9 and 15.6% than TCW 70 as a check cultivar, respectively.

TKW 5 has shown moderate resistance to blast, but susceptible to bacterial blight,
sheath blight, and hopper insects after tested in Taiwan Uniform Rice Nurseries from
1992 to 1994. The endosperm of TKW 5 is glutinous, non-aromatic, and has a light
brown pericarp. Results obtained from the Rice Quality Research Laboratory, Taichung
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DARES, indicating that TKW 5 has good milling quality and low gelatinizing temperature
according to alkali (1.7% KOH) spreading reaction of 6.

TKWS5 is recommended to be grown in both single and double season crop fields in
Taiwan. Due to the response of nitrogen application test, this cultivar will be lodged at
dressing high level of 240 N kg/ha. The fertilizer is recommended to be moderate and
applied as early as possible. In order to obtain the high quality of glutinous rice, irrigation
should not be cut off too early before harvest, and harvest should be done at sunny day.

Key words: Tai-keng Glutinous 5, early maturity, glutinous rice, breeding.

L-Contribution No. 0623 from Taichung DARES.
Associate Researcher of Taichung DARES, Head of Crop Improvement of Miaoli DARES, Associate Researcher
and Senior Researcher of Chiayi Agricultural Experiment Station of TARI.



