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Table 1. The breeding procedures of Taichung sen 198

2001 2002 2003 2004 2005 2006 2007 2008 2009
Year
I I II I II I II I 1II I II I 11 I 11 I 11
Generation Ci'r:’:s ci:ﬁ;g BC,F, | BCE, | BC/F, | BCE, | BC,F, | BC,E, | BC,F, | BC,F, | BC,E, |BC,F,|BC,F,, |BCE,. |BC,F,s|BCFL. | BCE,,
Line CSY890
1 1 1 1 1 1| (D)D) (D)1 (1) 4=(1)
TCS10 ) . . 2 2 1.2
x ) +@1-6)+3)+G3)
TCS10/IRBB57 - : .
18] 9 7
Line No. 1000( 18 9 ¥ 4 3 2 1 1 1 1 1 1 1
Trial
Plant 8 x45 | %45 [x120 [x120]|x120|x120|x120[x400 [x400|x400|x400|x400|x400
Line No. 9 7 4 3 2 1 1 1 1 1 1 1 1
Sclection
Plant 24 11000 18

Crossing: TCS10/IRBB57, Back-crossing: TCS10/TCS10/IRBB57
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Table 2. The agronomic characters and yield of Taichung sen 198 in advanced yield trial

Cropping . DM PH PW FR GW Yield
Variety PN SN
season (day)  (cm) () (%) @) (kg/ha) (%)
TCS198 116+1* 109+8* 3.1+0.1* 11+2® 131+03% 87+03* 25.7x1.1% 7,117+413* 118.9
| TCS10
(CK) 120+1° 114462 2.5+0.58 12+2% 118+24% 77+04> 25.0+1.0*° 5,984+677° 100.0
TCS198 107+2% 93+3% 1.6+0.2%8 13x2%  87+04* 70+08* 22.3x1.1% 3,745+397% 123.7
I TCS10
(CK) 103+6% 91+2* 1.7+0.2% 11+1* 103+09% 58+13* 23.0+1.1* 3,028+980% 100.0

Data shown as meanSD.

DM: days to maturity; PH: plant height; PW: panicle weight; PN: panicle number per hill; SN: spikelet number per
panicle; FR: fertility rate; GW: 1000-grain weight.

ab: Different letters mean significant difference with CK by Fisher’s 5% LSD.

= Bl 198 St E G SRR E 7 & (kg/ha)
Table 3. Grain yield(kg/ha)of Taichung sen 198 in the regional yield trials

Cropping . Location Average
Variety . -
season Taoyuan  Chunghua Chiayi Pingtung
TCS198 6,405 8,571 7,308 6,944* 7,307*
| TCS10 (CK) 6,239 8,199 7,307 6,194 6,985
LSD (5%) 846 560 305 650 306
Comparison (%) 102.6 104.5 100.0 112.1 104.6
TCS198 5,226 3,122* 2,597 3,648*
I TCS10 (CK) 5,266 2,549 1,969 3,261
LSD (5%) 327 194 854 308
Comparison (%) 99.2 122.5 131.9 111.9

*Significant difference with CK by Fisher’s 5% LSD.
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Table 4. The yield components of Taichung sen 198 in the regional yield trial

. TCS198 TCS10 (CK)
Crop  Location
PN SN FR (%) GW(g) PN SN FR (%) GW (g)
Taoyuan 16 93 92.1 23.7 14 100 90.0 23.3
Chunghua 15 120 88.0 25.7 14 124 83.9 27.0
| Chiayi 14 122 90.9 26.0 14 107 88.1 27.2
Pingtung 13 127 84.0 24.9 14 115 83.9 25.0
Mean 14 115 88.8 25.1 14 111 86.5 25.6
SD 1 15 3.6 1.0 0 10 3.1 1.8
Chunghua 14 114 84.0 24.7 13 111 82.0 25.5
Chiayi 13 88 80.4 22.7 13 83 76.9 23.4
1 Pingtung 14 107 68.4 21.3 18 94 64.6 215
Mean 14 103 77.6 22.9 14 96 74.5 23.4
SD 1 14 8.2 1.7 3 14 8.9 2.0

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

R~ Bl 198 S e SRy R 2 MR
Table 5. The agronomic characters of Taichung sen 198 in the regional yield trial

. TCS198 TCS10 (CK)
Crop Location
DH DM  PH(cm) PL (cm) DH DM  PH(cm) PL (cm)
Taoyuan 82 111 109 24.6 84 113 107 25.0
Chunghua 84 117 112 26.2 85 118 109 26.3
| Chiayi 101 139 110 254 103 140 108 24.4
Pingtung 90 135 98 25.1 91 135 95 23.7
Mean 89 125 107 25.3 91 126 105 24.9
SD 9 13 7 0.7 8 13 7 1.1
Chunghua 72 109 96 245 71 109 93 24.4
Chiayi 71 110 101 24.8 70 109 99 24.1
1 Pingtung 68 106 97 23.0 68 106 93 23.5
Mean 70 108 98 24.1 69 108 95 24.0
SD 2 2 3 1.0 1 2 4 0.5

DH: days to heading, DM: days to maturity, PH: plant height, PL: panicle length.

| FH 2008 ~ 2009 £F 2 fill < B B S BR U RE 1R HURE R TR E AT B IR (R N) T AL > &
il 198 SERYRLE th 3 - SOl AL - NI ES —PIFAV R A EE (541 g/L )RS
Ffill 10 5t 2 139 55 HIfE S 7 90 HIHSERORRE —HIfFEL S dfill 10 &t 7.5%:
O R B G (— I & 012~ IR fy 0){EAY & Al 10 5% (— HA1F & 0.40~ JHI{E & 0.19)
FoRE O BB - SRR B AT -
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Table 6. The rice quality of Taichung sen 198 in the regional yield trial
. VW  BR HR BrL AC PC GC

C Variet BrS TL WC WY WB ASV GT
P gy ) ) (m) %) (%) (mm)

TCS198 541* 78.1 59.3* 650M | 3.3 0.06* 0 006 59 I/L 155 6.03 100S
I TCS10

(CK) 528 784 518 653M | 3 025 0 015 60 L 159 6.21 100S

TCS198 534 780 539 65M | 3 0 00 59 /L 184 7.13 98S
I Tcs1

(é:KS)O 527 781 559 669L | 3 019 0 O 59 /L 183 691 99S

VW: volume weight; BR: brown rice percentage; HR: head rice percentage; BrL: brown rice length; BrS: brown rice
shape; TL: translucency; WC: white center; WY white belly; WB: white back; ASV: alkali spreading value; GT:

gelatinization temperature; AC: amylose content; PC: protein content; GC: gel consistency.
*showed the significantly difference between two varieties.
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Table 7. The palatability of Taichung sen 198 in the regional yield trial

Crop Year Variety Appearance  Aroma  Flavor Cohesion Hardness Overall .
sensory evaluation
TCS198 -0.167B  -0.056B -0.333B -0.333B  0.389B -0.333B
2008 TCSI0(CK) 0 B 0O B 0 B 0 B 0 B 0 B
! TCS198 -0.167B 0 B -0.222B -0.222B 0.445A -0.167B
2009 TCS10(CK) 0 B 0 B 0 B 0 B 0 B 0 B
TCS198 -0.111B -0.111B 0.056B 0 B -0.111B 0 B
2008 TCS10(CK) 0 B 0 B 0 B 0 B 0 B 0 B
! TCS198 -0.125B 0 B -0.063B -0.188B 0.625A -0.125B
2009 TCS10(CK) 0 B 0 B 0 B 0 B 0 B 0 B

BeAbh - W e E R B A (R E R & 8 KRG R o AR R B B R M A e 4
SETHD > B Al 198 SREYEEOK E ~ SRAISMNE BB ERIEEIRE > HENRAEELES
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B 5 Rl 10555 [B] K 145 S FE - 55 —FAME 5523.8% (14K) » (B & R AL105%/Y49.3% (54K) » I &
HrAl 19857 2 56 " HTE A B R Bl 3 EF - 55— U7 D AR Y T E R R R 58 — HIME R 31.0%
(74}) > 58 —HALE F56.1% (54K) » Bils tr 10549 Ko MH [E] 09 SO IE 4 » MR ECRRL M JB it 5%
IR -

%\~ GrFl 198 SRAVEIRIE  FENE - LB R RS R
Table 8. The abiotic stress preformance of Taichung sen 198 in 2008-20009.

Preharvest Panicle

. Culm strength Cold tolerance . .
Crop Variety sprouting threshability

Lodging Scale Response  Scale %  Scale % Scale

| TCS198 Erect-Bending 2 R 1 17.3 1 31.0 7
TCS10 (CK)  Erect-Bending 2 R~MR 2 21.1 1 26.0 7
I TCS198 Erect-Bending 2 MR~S 5 23.8 1 6.1 5
TCS10 (CK)  Erect-Bending 2 MR~MS 4 49.3 5 8.9 5

R: resistant, MR: moderately resistant, MS: moderately susceptible, S: susceptible.

= maERURE

A B fE AL 2008~2009F A B AV &S R AN AR T - & TRl 19857 EH e B Hy te & F 4k 23R T it
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Table 9. The biotic stress performance of Taichung sen 198 in 2008-2009.

o

TCS198 TCS10 (CK)

Damage

Scale Response Scale Response
Leaf blast 2~7 R~S 1~-6 R~MS
Panicle blast 3~7 MR~S 1~5 R~MS
Bacterial blight 7~9 S~HS 9 HS
Sheath blight 2.7~7 MR~S 3~7 MR~S
Rice stripe 0 HR 1 R
Brown planthoppers 7~9 S 5 MR
Smallbrown planthopper 3 R 3~5 R~MR
White-back planthopper 5~7 MR~S 5 MR

R: resistant, MR: moderately resistant, MS: moderately susceptible, S: susceptible, HS: highly usceptible.

Mm-S E

B 19855 1Y EAE BB 4L R (= ) T A ﬂ;ﬁfﬁﬁﬁlﬂ%?ﬁﬁﬁﬁ%«é&m&%?a%

W ARG TEEA B A R R105R Ay R %&/EJFE%%E%&@&& SE RIS ER -
BEBREERNAESRZAE MO ERINHE > BERAEHESRRERER z&m@
I 14 e I 22 120 kg > HCAE R B BEE Y £ 18.6% » S F EAE 120 kg/haB1160 52200 kg/ha”
[ B 72 B R B RoRASERE —IIES A EEH S 120 kgl oA RIFNERR
3 o

HHE ZAFERBER TN EHESZEASERNERERRE > RAEETEAEM
B fl109t RS - HEHBEERN A RS ZHEZ M EZRIRHE  EERAHEZRE
W E AL ZE 160 kg > QI 2R E - AL ARBERERATESAHEZENE I
EHE FH 120 kg ~ 55 — HA{E i F7 120~160 kg - BTE A8 2 SUR -
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Table 10. The response of agronomic traits from nitrogen application for Taichung sen 198

. Nitrogen level Daysto Plant height Panicle  Fertility Grain yield
Crop  Variety . .
(kg/ha) heading (cm) No./hill (%) kg/ha!  Index
80 85 116 16 92 5,887 b 100.0
TCS198 120 85 117 20 93 6,982 a 1186
160 83 120 16 91 7,261 a 123.3
2018 200 83 119 17 93 7,573 a 1286
0 80 86 109 15 88 5647 b 100.0
TCS10 120 84 112 15 88 6,427 a 113.8
(CK) 160 85 115 16 89 6,688 a 1184
200 85 114 16 90 6,786 a 120.2
80 66 109 15 75 4,031 b 100.0
120 67 108 18 73 4,029 b 100.0
TCS198 160 65 111 18 74 4,756 a 118.0
2017 200 64 112 18 77 4,618 a 1146
(D) 80 66 106 14 79 3,911 a 100.0
TCS10 120 66 104 15 69 3,956 a 101.2
(CK) 160 66 106 16 68 4,376 a 111.9
200 65 109 13 72 4,069 a 104.0

1 Means within a column followed by the same letters are not different significantly at 5% level.

bal

- R AL AR ERIEE

()RR e B R AR
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1985R > 200 R AKIR T - o3 Al F 1~4M H 2 & W dnH S IR & Rl 1058 Ry R BLAHE (P9 & B
&) > BN AL AR 55 R BT R YRR AE 200 (R R B T B B ok S (7 FT 4 F - 2017
F—IFsUBRAI & R R ) EUR > AanfE it =00 R AROR A 1-3( A ek ianH BH R &
o Rl 1055 ] a8 BAR: - 1 E 2 (e A1 H 1R MR OR BROMEL ~ CInk ~ REVEBLARETEIHE Z 5
TYIHE T o B REEE -

SRB R B &S R > AR an AR S I F By A 2 R I (5 MR - 1 20 8 I 22 A1
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Ft— ~ Gl 198 SRR R < Bk anE (2016 4 2 HAF)
Table 11. The palatability of differently storaged Taichung sen 198 harvested from the second crop in

11

2016
Month Variety Treatment Appearance Aroma Flavor ~ Cohesion Hardness Senso_ry
evaluation
TCS198 -0.035B 0 B -0.017B -0.052B 0.070B  -0.052B
Room temp.

1 TCS10 0.018B 0 B -0.03B -0.052B 0.070B -0.070B
TCS198 17 -0.052B 0 B -0.03B -0.053B 0.070B -0.035B
TCS10 -0.035B 0 -0.052B  -0.053B 0.070B  -0.070B
TCS198 -0.058B 0.019B -0.078B -0.097B 0.097B -0.078B

Room temp.

) TCS10 -0.019B 0.019B -0.058B -0.097B 0.078B -0.078B
TCS198 17 -0.019B 0.019B -0.039B -0.078B  0.097B -0.039B
TCS10 0 B 0 B 0 B -0.058B 0.058B -0.019B
TCS198 -0.050B 0 B -0.075B -0.075B 0.100B -0.100B

Room temp.

3 TCS10 0 B 0 B -0.075B -0.075B 0.100B -0.100B
TCS198 17 -0.050B 0 B -0.025B -0.050B 0.025B -0.025B
TCS10 -0.025B 0 B -0050B 0O B 002B 0 B
TCS198 0.066B 0 0 B 0 B 0 B 0.066B

Room temp.

A TCS10 0.044B 0044B 0 B -0.044B 0.066B 0.022B
TCS198 _— 0.022B 0.022B -0.087B -0.022B 0.066B  -0.044B
TCS10 0 B 0.022B -0.044B -0.044B 0 B -0.022B
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T+~ Gl 198 SRR R < Bk anE (2017 4 1 HATE)
Table 12. The palatability of Taichung sen 198 harvested from the first crop in 2017.

Sensor

Month  Variety Treatment Appearance Aroma Flavor  Cohesion Hardness .y

evaluation
TCS198 -0.057B  -0.019B -0.073B -0.105B  0.027B  -0.094B
Room temp.

L TCS10 -0.035B  -0.063B  0.015B  0.005B  -0.057B  0.016B
TCS198 17 C -0.097B  -0.019B -0.039B -0.058B  0.097B  -0.058B
TCS10 -0.039B  -0.019B -0.019B -0.019B -0.058B -0.019B
TCS198 0 B 0.044B -0.066B -0.066B  0.066B  -0.066B

Room temp.

) TCS10 0.022B 0.022B 0 B -0.044B 0.022B 0 B
TCS198 7 0 B 0.044B 0 B 0.044B  0.022B  0.044B
TCS10 0.022B 0.022B  0.022B  -0.022B  0.022B  0.022B
TCS198 -0.048B 0 B -0.048B -0.064B 0.095B -0.064B

Room temp.

3 TCS10 0 B 0.016B  -0.048B -0.064B  0.095B  -0.032B
TCS198 7 -0.016B -0.016B 0 B -0.048B 0.080B -0.064B
TCS10 0.016B 0 B 0.032B  0.032B 0 B 0.032B
TCS198 -0.219C 0 B -0175C -0.241C 0.197A -0.219C

Room temp.

A TCS10 -0.044B 0 B -0.044B -0.044B 0.066B -0.044B
TCS198 7 -0.066B 0 B -0022B -002B 0 B -0.022B
TCS10 0 B 0 B 0.022B  0.022B -0.022B 0 B

(E) 2 BB Rk E

73 I 20164 —HA(E 52 20174 — AU FE Z PR R i - BT S BB R E &R (R +=)
BUR @ 1220164 HfF £ 2 & TRl 1985% 2 /% BB bk an B 3 Bl & A b 5T 3 IR Y & oAl 1057
MHIE(B&R) » 20174 —HAMERYSE RN Bl &5 PRI L05RAH [F] (BAR) - 47 & 2(E A FHY & MR dnaT » A
i e 25 T % BB R Y i B R BRI B 5 Rl 1098 AH L -

F+= - Bl 198 BEA AR B RS E
Table 13. The palatability of cooked rice of Taichung sen 198 after cooling.

Crop Variety Appearance  Aroma Flavor  Cohesion Hardness Sensory evaluation
2016 TCS198 -0.039B 0 B 0 B 0 B 0.039B 0 B
(1 TCS10 0.039B 0.019B  0.039B 0 B -0117C 0.039B
2017 TCS198 -0.078B 0 B 0 B -0.058B 0.058B -0.058B

M TCS10 -0.019B -0.039B  0.019B 0.058B  -0.019B 0.019B
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& Al 1985 Y FE 3k R —HAME 5 17.3% (B 1%%) - 56 —HAF f523.8% (&1 »
FORA SR T8 E32F > HIp RS A2 21 4 4 Pl 20FE B 38 5P VIR R b i -
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[l — ~ &l 198 B 2 HE R - R~ Bk
Fig. 1. The plant-type, rice grain and milled rice of Taichung sen 198
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Development of Indica Rice Variety ‘Taichung
sen 198° !

Jia-Ling Yang® and Yi-Chien Wu®

ABSTRACT

‘Taichung sen 198 (TCS198)’, an indica rice variety, has been nominated and
released in June, 2018. TCS198 was compared with check variety ‘Taichung sen 10
(TCS10)’. The growth durations of this variety are 125 and 108 days in the 1% and 2™
cropping season, respectively; and the average plant heights are 107 and 98 c¢m in the 1*
and 2™ cropping season, respectively. Both of growth duration and average plant height
are similar with the check variety, Taichung sen 10 (TCS10). Average grain yields of
TCS198 are 7,307 and 3,648 kg/ha in the 1* and 2nd cropping season, respectively; and are
4.6 % and 11.9 % higher than TCS10, respectively. In addition, TCS198 has advantages
such as high grain volume weight, high ratio of head rice, good appearance and
palatability quality. Furthermore, TCS198 is suitable for machinery harvesting due to its
good resistance of lodging and moderate panicle threshability. For the aspect of pest and
disease resistance, TCS198 has the good resistance for rice blast, rice strips and smaller
brown planthopper. However, the resistance to cold of TCS198 is unstable in the late
growth period, consequently TCS198 should not be transplanted after the solar term
‘Beginning of autumn’ to prevent from cold damage in the mature stage. On the other
hand, TCS198 has the bad resistance for bacterial blight, sheath blight and brown

planthopper, therefore timely prevention practices during cultivation is necessary.

Key words: indica rice variety, Taichung sen 198, rice breeding
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