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Table 1. Transplanting date, harvest date, mean temperature (Mean T) and range of mean temperature
(T range) of different cultivation periods in Gongguan, Miaoli

Transplanting date Harvest date Growth days Mean T (C) T range (C)
03/08 07/20 134 24.4 12.3-30.7
03/27 07/25 120 25.6 12.3-30.7
04/02 07/31 120 259 12.3-30.7

2007 04/12 08/07 117 26.8 16.2-30.7
04/30 08/27 119 27.5 22.3-30.7
06/15 10/07 114 27.8 23.3-30.7
08/02 11/30 120 243 13.9-29.8
02/28 07/11 134 23.1 12.2-30.5
03/07 07/15 130 23.8 13.7-30.5
03/18 07/23 127 24.6 13.7-30.5
03/28 07/26 120 25.2 13.7-30.5

2008 04/07 08/05 120 259 17.3-30.5
04/17 08/16 121 26.3 17.3-30.5
05/07 09/10 126 27.3 19.4-30.5
07/19 11/11 115 26.7 17.9-29.7

08/07 11/28 113 25.3 13.5-29.7
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Table 2. Latitude, longitude, mean temperature (Mean T) and range of mean temperature (T range) of
different cultivation districts

Districts Latitude Longitude Mean T (C) T range (C)
Taoyuan DARES N24.95° E121.03° 24.9 18.6-30.6
Miaoli DARES N24.49° E120.83° 24.3 13.9-29.8
Taichung DARES N24.00° E120.53° 26.0 20.9-29.9
TARI Chiayi branch N23.48° E120.47° 25.8 20.6-30.3
Tainan DARES N23.06° E120.34° 26.2 21.8-29.7
Taitung DARES N22.75° E121.15° 23.6 17.4-27.5
A~ e BRI

WREL SE R % - ORI A ST SR P nt il i 5 2R - 2R RK oy & & 13.5-14.5
o P DURUERSR A R E R AT - TR TR - fHREE A -
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Table 3. Temperature conditions for the different transplanting time in Gongguan, Miaoli

Transplanting date T H° Hl5-ave® H15-max’ H15-min®
(C-day) (C-day) (C) (C) (C)

03/08 1925.2 711.8 27.6 32.8 25.1
03/27 1867.7 754.9 275 333 25.2
04/02 1893.5 782.3 28.4 33.6 25.3
2007 04/12 1960.5 749.3 29.5 33.8 25.4
04/30 2075.4 816.9 29.8 32.9 24.8
06/15 2025.4 710.8 27.2 31.3 23.2
08/02 1702.5 497.8 21.7 25.4 16.6
02/28 1750.3 606.4 27.2 32.7 23.9
03/07 1787.0 676.9 27.2 32.7 23.9
03/18 1846.6 749.7 27.6 32.7 24.1
03/28 1814.7 746.1 28.4 33.0 24.4
2008  04/07 1896.7 643.9 27.8 32.6 243
04/17 1962.2 770.1 273 32.6 24.4
05/07 2165.3 845.4 275 32.9 24.6
07/19 1910.9 658.2 24.6 29.2 21.0
08/07 1714.5 602.7 25.1 27.4 18.4

T A EEIECRH: RO CHIS-ave: HifE% 15 HEPR CHIS-max: % 15 HI9E0R; ©HIS-min:
L 15 HES(EH -

*T: accumulated temperature of whole cultivation period ; ® H: accumulated temperature after heading ; © H15-ave:
average temperature from 0-15 days after heading ; * H15-max: average daily maximum temperature from 0-15 days
after heading ; ° H15-min: average daily minimum temperature from 0-15 days after heading.

U ~ 2007 = HE A FRGE AR E PR

Table 4. Temperature conditions of 2007 2™ cropping season in different districts

y T H° H15-ave® H15-max* H15-min°®
District ° ° ° N o

(‘C-day) (‘C-day) (C) (©) (©)
Taoyuan DARES® 1676.4 506.2 22.3 25.4 19.3
Miaoli DARES 1702.5 497.8 21.7 25.4 16.6
Taichung DARES 1618.3 371.5 23.5 27.8 19.5
TARI® Chiayi branch 1764.8 566.2 23.9 28.8 19.6
Tainan DARES 1756.4 517.4 24.4 29.0 20.6
Taitung DARES 1725.9 688.9 22.9 25.8 18.3

T A EEIRCRH: SO CHIS-ave: HifE% 15 HEPR CHIS-max: % 15 HEFE0R; ©HIS-min:
fibft% 15 HI9(E0R ¢ TDARES: IR M L 5 S TARL JE3EaER5 -

*T: accumulated temperature of whole cultivation period ; ® H: accumulated temperature after heading ; © H15-ave:
average temperature from 0-15 days after heading ; * H15-max: average daily maximum temperature from 0-15 days
after heading ; ° H15-min: average daily minimum temperature from 0-15 days after heading ;

TDARES: district agricultural research and extension station ; 8 TARI: Taiwan agricultural research institute.
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Table 5. P value of correlation analysis between grain chemicals content, palatability and temperature

parameters
Characters T H° Hl5-ave®  HI5-max!  HI15-min®
Grain Amylose content * 0.148 oAk *okk ok
chemicals Protein content  0.948 0.720 0.398 0.257 0.632
Appearance *k* * ok *okk ke
Hardness okok *% otk Hokok otk
Pal.atability Viscosity Kook 0.101 Kk Hkk Sk
traits
Balance okok * ok H*okok otk
Palatability Score Hoak * *okok ok ok ok

*FBOR 0.01<P<0.05 5 **3FIR 0.001<P<0.01 ; ***+F7R P<0.001 °

T A EEIRCRH: SRR CHIS-ave: 1ifE% 15 HIPR CHIS-max: % 15 HI9E0R; ©HIS-min:
L 15 ISR -

* 1 Pvalue<0.05 ; ** @ Pvalue<0.01 ; *** : P value<0.001.

*T: accumulated temperature of whole cultivation period ; ® H: accumulated temperature after heading ; © H15-ave:
average temperature from 0-15 days after heading ; * H15-max: average daily maximum temperature from 0-15 days
after heading ; ° H15-min: average daily minimum temperature from 0-15 days after heading.
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160 L 1 1 1 J
20.0 22.0 24.0 26.0 28.0 30.0
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[l — ~ ok B R & B BLAEETE 15 HI9R 2 AHRR T - ***: P<0.001 -
Fig. 1. Correlation between grain amylose content and average temperature from 0-15 days after
heading. ***: P value<0.001 °
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Fig. 2. Correlation between grain protein content and average temperature from 0-15 days after heading.
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Effects of Temperature on Grain Contents and

Palatability Quality of Rice Variety “Taikeng 9™

Yi-Chien Wu ?, Su-Jein Chang * and Huu-Sheng Lur *

ABSTRACT

6™ Assessment Report (AR6) of Intergovernmental Panel on Climate Change (IPCC) indicated that
the temperature has elevated over 1°C in recent 50 years. It’s very likely above 1.5°C in 2040. Trends of
global warming is significant and severe. Rice is the staple crop in Taiwan. The major variety is japonica
type in Taiwan. Previous study indicated that high temperature would damage grain yield and appearance
quality of rice, especially japonica type rice. Taiwan is the district of japonica type rice with lowest
latitude. That is, Taiwan rice would face warming damages earliest. Research of rice about warming is
pressing. Previous study showed that the key time of formation of rice quality is 0-15 days after heading.
If it is hot in these 15 days, chalky grain would increase and appearance quality would be worse. However,
this research analyzed grain contents and palatability quality. Amylose content decreased and crude
protein content didn’t change with elevated temperature in 0-15 days after heading. Low amylose might
enhance cooked rice palatability traits such as appearance, stickiness, hardness, balance and overall score.
This results were different from previous study in Japan. It might due to different varieties and not
reaching the threshold of temperature damage yet. In the warming future, we should continuously develop
technologies of cultivation against high temperature. On the other hand, we also should assess balancing
between appearance quality and palatability quality. Finally, warming resistant strategies of rice

production could be developed.

Key words: paddy rice, warming, climate change, grain quality, palatability, amylose
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