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Table 1. Breeding procedure of Japonica rice variety “Tainan No.19”

Crop

Year season Description
2011 I Hybridization: TN13 (Q) x TN16 (&)
I F,: plant backcross to TN13
I F,: population for chalky grain QTL mapping
2012 I BC,F;: plant selected by chalky QTLs marker backcross to TN13
2013 I BG,F;: plant selected by chalky QTLs marker backcross to TN13
I BC,F;: plant selected by chalky QTLs marker backcross to TN13
2014 I BC,F,: plant selected by chalky QTLs marker and shelf cross
I BC,F;: plant: Evaluation of brown rice appearance, disease and insect resistance
2015 I BC,F,: Nankeng yu 1041070 (Advanced yield trial)

I BC,F,: Nankeng yu 1041070 (Advanced yield trial)

I BC,F: Nankeng yu 1041070 (Regional yield trial, evaluation of lodging, cold
tolerance, on-panicle sprouting, shattering, diseases and insect resistance, grain

2016 quality analysis)

I BC,F,: Nankeng yu 1041070 (Regional yield trial, evaluation of lodging, cold
tolerance, on-panicle sprouting, shattering, diseases and insect resistance, grain
quality analysis)

I  BC,F;: Nankeng yu 1041070 (Regional yield trial, evaluation of lodging, cold
tolerance, on-panicle sprouting, shattering, diseases and insect resistance, grain

2017 quality analysis)

I BC,F,: Nankeng yu 1041070 (Regional yield trial, evaluation of lodging, cold
tolerance, on-panicle sprouting, shattering, diseases and insect resistance, grain
quality analysis)

2018 I, 1I BC,F,, BC,F,;: Cultivated observation
2019 I F,;: Variety register application
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Fig. 1. Genetic constitutes of physical map of the NKY 1041070 ( li: same as TN13 background; [i:
same as TN16 background)
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Table 2. The agronomic characters and yield of Tainan No.19 in advanced yield trial

. Crop Growth Plant Panicle Spikelet/ Fertility 1,000-grain Yield
Variety season dl(l:‘izt}ll())n }l(ilr%})lt nl(lrrlrcl)l?)er p?r?(l)(_:)le ) Wf(:lgg)ht kg/ha R(?/El) o
TN 19 I 118 907 19 61 96.5 2877 7,635 101.8
TK11 (CK) 115 89.1 20 69 95.7 26.5 7,503 100.0
TN1O 1 103 9Ll 18 65 823" 269 419 1043
TK11 (CK) 100 93.3 16 73" 65.3 24.0 4,024 100.0

'™ Significantly at 0.05 and 0.01 levels by t-Test, respectively.
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Table 3. The average yield of Tainan No.19 in regional yield trial

Crop Variety Location Mean Range
season Taoyuan Changhua  Chiayi  Pintung  (kg/ha) (kg/ha)
TN19 5,037 6,287 6,891 5,790 6,001 5,037 ~ 6,891
Ist TKI11(CK) 4,791 6,687 7,239 5,308 6,006 4,791 ~ 7,239
crop Ratio (%) 105.1 94.0 95.2 109.1 99.9 94.0 ~ 109.1
Prob (T<t) 0.305 0.075 0.108 0.233 0.982
o T™NIO 1,449 559 4349 3,057 3,612 1,449~5504
2nd TKI1 (CK) 1,714 5,904 4,511 2,827 3,739 1,714 ~ 5,904
crop Ratio (%) 84.5 94.7 96.4 108.1 96.6 84.5 ~108.1

Prob (T<t) 0.294 0.342 0.204 0.176 0.378
'™ Significantly at 0.05 and 0.01 levels by t-Test, respectively.
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Table 4. Stability parameters of grain yield of regional yield trial for Tainan No.19

Ist crop 2nd crop Combined analysis

Variety/Strain MF:an 'of Coefﬁgie;nt Mean 'of Coefﬁc.ie.:nt M.ean 'of Coefﬁc{i?nt

grain yield of stability grain yield of stability grainyield of stability

(kg/ha) (kg/ha) (kg/ha)

Taoyuan yu 10210565 5,758 1.21 3,389® 1.00 4,573 1.15
Chungkeng yu 20894 4,312° 1.17 2,971° 0.97 3,642¢ 1.08
Nankeng yu 1041070 6,001° 0.87 3,612° 1.10 4,807 0.94
Kaohsiung yu 5212 5,635° 0.78 3,035° 0.85 4,335 0.75
TK11 (CK) 6,006 0.97 3,739° 1.08 4,873° 1.07

' Analysis with Finlay-Wilkinson model
* Means within a column followed by the same letters are not different significantly at 5% level
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Table 5. The response of nitrogen rates on grain yield and agronomic characteristics of Tainan

No.19
Amount of Plant Panicle Spikelet/ Fertility 1,000-grain Yield
Variety nitrogen  height number panicle weight kg/ha Ratio
(kg/ha) ~ (cm)  (no)  (no.) (%0) (2 (%)
1st crop season

TN19 70 78.4 11 63 96.4 29.0 4,741¢ 100.0
140 89.1 16 63 97.1 30.0 7217° 152.2
210 98.0 18 61 97.9 30.4 7,729 163.0
280 105.2 19 68 96.8 28.6 8,752° 184.6

TKII(CK) 70 ¢ 844 12 8 963 248 47270 1000
140 88.8 13 87 96.7 25.9 6,943¢ 146.9
210 90.9 15 83 96.0 25.0 7,602° 160.8
280 98.8 15 93 94.9 234 8,395° 177.6

2nd crop season

TNI19 70 81.6 14 59 85.7 25.5 3,900° 100.0
140 90.7 17 71 83.2 25.6 4,532° 116.2
210 95.2 17 68 83.3 25.7 4,619® 118.5
280 95.1 19 62 74.2 26.1 4,814 123.4

TKII(CK) 70 ¢ 8.3 16 78 815 234 3,969°  100.0
140 88.9 15 92 69.9 234 4,566 115.0
210 94.2 16 83 75.4 21.5 4,444° 112.0
280 99.2 18 86 70.1 21.9 5,003" 126.1

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



SRR RS EE 74 51

» RIS E Rt R E
% 2015 55 — [ 2 2017 255 JAME T @R MR & MM E » 5H =4 6
EHACE - ZHbkE SR Bk E R T3 - EIRIEEET Rl R © 1
(E)3(E—R) SR 7T (R 5 9 () » RIBEIR MR — e Blalisdi R
F1 (% 6) BEfEE 1041070 SEHYEHRIERESR - 65— “HIFRIEIRIEE9 R 1> %
HFB RENL > BURNER 19 9EEA RFAYHIEIRME -
A~ B EBF RATRMHRE
2 19 HH-FERE EEFR (R ) F—IER29.7% (1 &) - BEM 11 571y
20.6% > a1 G EERE EEEEE B HIE R 50.8% 0 Y ERE 11 5RHY 30.6% > {HEH{L
PR — R (5 4% ) Fdf - 2R 19 SERY-FHRR MRS —JIE &y 36.5% - S _JHIfE- 1S
RRHILAR By 25.1% » BAEERE 11 BRI RS 7 & > BURA A ZIRITEHE T > B E i
Wt -

6. Zp 19 HAVEIRYE ~ MM ~ FE 3o R KR MR S AR

Table 6. The evaluation on responses to abiotic stresses for Tainan No.19

Cold tolerance Sprouting in Panicle
Culm strength . ..
Crop Vari the panicle threshability
ariety
season
Lodging Scale  Response Scale %  Scale %  Scale
Ist TNI9 Erect-Bending 1.0 2.0 MRI1 29.7 1 36.5 7
crop
TK11 (CK) Erect-Bending 1.0 2.0 MR 29.6 1 38.1 7
2nd TNI19 Erect-Bending 1.0 4.0 MS 50.8 5 25.1 7
crop
TK11 (CK) Erect-Bending 2.0 6.0 S 30.6 5 26.8 7

' R: resistant, MR: moderately resistant, MS: moderately susceptible, S: susceptible, HS: highly
susceptible
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Table 7. The evaluation on response to biotic stresses for Tainan No.19

TN19 TK11 (CK)

Damage Ist crop 2nd crop Ist crop 2nd crop

Scale Response Scale Response Scale Response Scale Response

Leaf blast 1~3 RMR' 1~3 RMR 3~7 RS 1~3 R-MR
Panicle blast 3~7 MR-S - - 3~7 MR-S - -
Bacterial blight 1~7 MR-MS 3~7 MR-MS 3~7 MR-S 1~7 R-S
Sheath blight 7~9 S-HS 7~9 S-HS 7~9 S-HS 7~9 S-HS

Brown planthopper 3~7 MR-S 3~7 MR-S 3~7 MR-S 3~7 MR-S

Small brown

3~7 MR-S 3~7 MR-S 7 S 7 S
planthopper
Whitebacked 7 S 7 S 7 S 7 S
planthopper

" R: resistant, MR: moderately resistant, MS: moderately susceptible, S: susceptible, HS: highly
susceptible
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Table 8. The rice quality of Tainan No.19 in the regional yield trial

Variety Crop VW' BR
season (g/l) (%)

HR GL SH TL WC WY WB GT
(%) (mm) )

AC PC GC
(%) (%) (mm)

TN19 Istcrop 528 &8I1.5

2nd crop 537 81.2

63.9 528 1.76 40 0 0.1 159 6L

704 536 1.78 3.0 0 0.0 0.00 6L

16.4 5.73 94S°

20.0 5.99 90S

TKI11 Istcrop 563 82.8
(CK)
2nd crop 571 81.8

640 480 1.63 40 0 00 135 6L

704 489 165 30 0 0.0 0.00 6L

17.5 5.77 82S

20.7 6.30 93S

" VW: volume weight, BR: brown rice percentage, HR: head rice percentage, GL: grain length,
SH: grain shape, TL: translucency, WC: white center, WY: white belly, WB: white back, GT:
gelatinization temperature, AC: amylose content, PC: protein content, GC: gel consistency

*L: low gelatinization temperature; I: intermediate gelatinization temperature; H: high

gelatinization temperature

* S: low gel consistency, M: moderate gel consistency, H: high gel consistency
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Breeding of a Japonica rice variety ‘Tainan No.19’
Chen, R. K., S. T. Tsai’, S. F. Lin®, J. C. Lo®, B. C. Wu’, H. F. Lee” and C. C. Yang’

Abstract

Tainan No.19 (TN19), a japonica rice variety, was named and released in May, 2019. In the
regional yield trials, the growth duration of this variety was 120 and 100 days, and with an average
grain yield of 6,001 kg * ha" and 3,612 kg * ha", respectively, in the first and second crop season.
The growth duration and yield of TN19 are similar to that of Taikeng No.11 (TK11). In addition,
TN19 has other good traits such as good eating quality with aroma, resistance to rice blast, good
culm strength and moderate panicle threshability. For the above advantages, TN19 is an ideal
variety for environment friendly and specific cultivation. On the other hand, TN19 is sensitive to
cold temperature at maturity stage, it is suggested that the transplanting be early in the second crop
season to avoid chilling damage. Besides, the resistance is unstable to panicle blast, bacterial leaf
blight, sheath blight and planthopper, therefore timely prevention practices during cultivation is
necessary. This variety can improve the competitiveness of rice industry in Taiwan.

What is already known on this subject?
The current aromatic rice variety, Tainan No.13, has higher chalky grain, which results in poor
milling rate and also affects consumption quality.

What are the new findings?

Tainan No.19, a near isogenic line of Tainan No.13, has low chalky grain with high eating
quality. Besides it combined the aroma of Tainan No. 13 plus the resistance to rice blast,
lodging resistance and the yield is stable.

What is the expected impact on this field?
It is expected to replace Tainan No. 13, which will help organic and environment friendly
cultivation and enhance the competitiveness of the rice industry in the future.
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