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ABSTRACT

Japonica type rice has been cultivated more
than 90% of the rice planting area in Taiwan, since
it was introduced to the Island in the early 1900’s.
Geographically japonica type rice distributes
mostly in temperate zones, and is physiologically
adapted to the temperate climate. With tropical
cancer across its southern area Taiwan locates in
the subtropical region. And it is the lowest
latitude area where japonica type rice is
dominantly cultivated. Thus, the subtropical
climate is challengeable for the cultivation of
japonica type rice in Taiwan. In addition the
subtropical warm climate is also detrimental to
the quality of japonica type rice. Improvement of
rice grain quality is the primary focus in Taiwan.
In the current report, we reviewed climate
conditions which are suitable for the culture of
good grain quality, including temperature and
radiation. Based on the climate data from 1990 to
2005, we
temperature and radiation for seven regions of

analyzed annual fluctuation of

Taiwan, and climate

challenges for growing quality rice in these

summarized potential
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regions. Possible strategy in cultural practice
management and breeding are also proposed.
Key words: Rice, Quality, Environment.
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mE 2 DUAMBIEVE G H E 0 S E 500 IE
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FHHE SR N Rk BT 2 8
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and Lur 2000, Kondo et al. 2005, Sun et al.
2004) -
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BHHALL 30/35°CHYARESEREE &R 50% LA 1
HY [ 58 E 3 52 (Table 1)(Huang and Lur
2000) - HAHYBFFERE R - H =i kEE 28°C
R[] HH 558 25 2 3R A9 34 1 (Nagata et al.
2004) - Ml 2402 52 BEOK B LB M E B ERY
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Table 1. Effects of temperature on traits of yield and quality.

Parameter Trait High Temp. Low Temp.
(35/307C) (15/13°C)
A. Grain yield 1. Fertility Lowx Lowy
2. Yield/plant Lowx Lowy
B. Milling quality 1. Brown rice (%) e o
2. White rice (%) - -
3. Head rice (%) Low x Lowy
C. Appearance 1.Size e Decreasey
2. Chalky Highy Dead, abortive, or
immature kernely
D. Chemical composition 1. Amylose Lowerx Increasey
2. Protein’ Lower Increasex
(1)Glutelins Decrease Increasey
(2)Prolamines Increase Increasex
(3)Albumins and globulins Lower -
E. Gel consistence Higher
F. Gel spreading value Lower

x The trait may be affected.
v The trait can be significantly affected.

z Depending on the internal nitrogen status of plants.



300 Crop, Environment & Bioinformatics, Vol. 3, December 2006

il (7 YRR - R OEEBIERAK
AR RS R H PR Y) - DR i
Ko HHAERS [HEARRE ZMEAZ
fEFBAAE R R FRVE AL - HEHIA R (2 O6E
WHBR AR — i H AR L AR AU RS ) O EE T
R Nmtent HFERAAE - MR e
17 BRIRE SO 2 SR HOGE AU - — %
hffeRs 120 RAa L EEW - XERHATE
AR SR REHERED - B2 bR
B L - HEWI = KR il 2 AR JE A R
B BAAMHE ZBUEE -

H el 5 58 8 OG ) )20 & 1F R R 2
B s A KPR EOL G EVIHE A Z i
PRI R E AR - #AHEHBL - — KR
i < R A E IEDEEE ZAE 15 M)
m2 day DL_F - FEFTER S H IR AR 13 MJ
m?2 day! (ROEGRIE © MG — B HIREE 2 &
K78 B IR RO IR ER S B e 2 AE 15 M]
m2 day? DUN FER NI 1T) 2R BRI
T NRER S A ST ALY R b BRI
(C)EERALET L 2R

HRLL 24T - PRl DG e A 8
BRORHE TR - JIFTEER " L a5

30

TR T A ML+ TSR
BEEREK -l L IRATHES - (A LU R
ZWTHERSE By TR S PN S
26°C ~ HERRER 30C ~ HARIRAER 22°C
B HEHRER 13 M) m2 day T - BB EER
beZe iR~ HeT RN I Z 28R - AR
KIS EF « SMET P - F AT
DU BB B IR e
Belfh + e ATRHEA -

TERIIIE + DU ERIRE AR
B % MR A BRI
b - R BB AT
DS R MR 2 B S T
FORETC L BB » DER KBRS R E
R T2 TERHS -
EEBEEERNASRERHEE

KRR Z

—BERE
(—)HiR

AWFeEEE 1990-2005 -2 E il 7
A B R B M MR .2
H3FIR IR Fig. 1 - fHE#UR - ZEME 2

28

26

24

22

e TC

20 [~

el H |

- = =KHS

Temperature [C)

18

—_-TT

mifime TYU

—

16 ¢

14

TN

12

10

y P \bb\a 608‘ & @@b\“ aﬁ«\* ’S\@e‘ \bgﬁ
& 2 & . > ) RS
¢ ¥ & R 79‘ & L & 3

& & Q¢
'0'1? Rl

&
&

& @
\’0‘ .‘bb\ Q‘b& \’1'7& > \bsg
& o€

o - R .
¥ ‘Q)Q‘ s P & ‘\5‘ ¥ &

Fig.1. Change of annual daily mean temperature for 7 rice culture areas of Taiwan from
1990-2005. TC: Taichung; HL: Hualien; KHS: Kaohsiung; TT: Taitung; TYU: Taoyuang; ML:

Miaoli; TN: Tainan.
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Fig. 2. Change of annual daily maximum temperature for 7 rice culture areas of Taiwan from
1990-2005. TC: Taichung; HL: Hualien; KHS: Kaohsiung; TT: Taitung; TYU: Taoyuang; ML:

Miaoli; TN: Tainan.
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Fig. 3. Change of annual daily minimum temperature for 7 rice culture areas of Taiwan from
1990-2005. TC: Taichung; HL: Hualien; KHS: Kaohsiung; TT: Taitung; TYU: Taoyuang; ML:
Miaoli; TN: Tainan.
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Fig. 4. Change of annual daily radiation for 7 rice culture areas of Taiwan from 1990-2005. TC:
Taichung; HL: Hualien; KHS: Kaohsiung; TT: Taitung; TYU: Taoyuang; ML: Miaoli; TN:

Tainan.
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