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Abstract The effect of climatic factors on twelve quality traits of eleven rice varieties japonica and indica was
studied in the field as well as growth chambers. The field trials comprising 10~ 14 sowing dates were conducted
at thirteen locations representing six diverse climatic regions of China. Six shading treatments were imposed on
plants at full heading stage. Shading treatments consisted of 10 25 40 55 68 80 per cent shaded area of
plants and control. In another study rice plants were transferred from glasshouse where controlled temperature
and light intensity were provided to different climatic chambers at full heading stage until harvest. The rice
quality parameters studied were brown rice rate milled rice rate heading milled rice rate length shape and
transparency of grain rate and degree of chalkiness gelatinization temperature amylose content gel consistency
and protein content. The climatic factors were found to have exerted significant influence on the quality of rice
grain. The relative important degree of six climatic factors on rice quality was ranked by their effect coefficient.
These studies reveal that the daily mean temperature was the most important climatic factor affecting rice quality
followed by solar radiation intensity. The optimum temperature for the best quality rice ranged between 21.10C
and 24.14°C for 7 indica varieties and between 21.05C and 22.28C for 4 japonica varieties. The findings of
shading effect have indicated that lesser the solar radiation 1i.e. more the shading  poor was the rice grain
quality. Based on the data from field and growth chambers polynomial regression models of rice quality related to
daily mean temperature and solar radiation intensity were constructed. These models can be used to determine the
quality of rice at any particular location by fitting the daily mean temperature and daily mean light intensity data.
These models suggest that the quality of single season japonica rice and two season early japonica rice produced
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in north China is superior to that produced in south China. Northeastern plain and northwest plateau basins are
the best to produce superior quality of single season japonica and two season early japonica rice. Similarly
quality of late rice is superior to early rice. The climatic conditions during growing period of two season late indica
and two season late japonica are generally more favorable for superior quality of rice than those available to two
season early indica varieties. The quality of single season japonica and two season early japonica rice produced in
south China is inferior to that produced in north China.
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Table 1 The effect coefficents of climatic factors upon rice quality and its sequence
Variety S Q T AT U R
3 Xiangzaoxian 3 0.1102 0.1767 0.3497 0.1584 0.0692 0.0041
23 Miyang 23 0.1381 0.1647 0.3248 0.1710 0.0604 0.0794
8116 Xinong 8116 0.0715 0.1083 0.5012 0.0571 0.0671 0.0184
Shuijingmi 0.1514 0.1636 0.3316 0.1447 0.0650 0.0426
104 Guangerai 104 0.1087 0.0719 0.4138 0.0874 0.0297 0.0804
50010 0.0813 0.1250 0.3781 0.1035 0.0763 0.0317
Akihikari 0.1046 0.1951 0.3341 0.1623 0.0426 0.0133
57 Xiouyou 57 0.1260 0.1143 0.2936 0.0877 0.0329 0.0915
6811 Xindao 6811 0.0972 0.1815 0.3534 0.1397 0.1025 0.0028
9  Qinglin 9 0.1129 0.1764 0.3680 0.1573 0.0097 0.0063
Average 0.1102 0.1477 0.3648 0.1269 0.0555 0.0371
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relative parameters

2 3
Variety type Variety Estimation equation R? N .
Topr Yuiax
3
) ) ) Y =3.7536+0.2265T%—-0.0063T? 0.725" " 102 23.97 47.13
Indica Xiangzaoxian3
23 Y = — 88.1598 + 12.1698T — 0.2991 T2 + )
. 0.618" " 121 24.14 49.61
Miyang23 0.00137?
) Y=—-71.957+11.6548T —0.26137T? 0.716" " 85 22.30 58.00
Shuijingmi
104 Y = —99.4746 + 14.4310T — 0.4363T2% + o
0.781"" 96 22.79 44.22
Guangerail04  (0.003573
8116
) Y= -9.8003+5.0358T —0.1091 T2 0.692" " 89 23.07 48.31
Xinong8116
50010 Y =—35.658+7.8248T —0.1735T? 0.719" " 115 22.55 52.56
231-8
Y =-30.219+5.4476T —0.0035T" 0.746" " 97 22.78 52.50
Yuchi231-8
Y= —162.0076 + 22.5487T — 0.7266 T2 +
. 0.729" " 103 22.28 52.69
Japonica  Akihikari 0.0066T~
57 Y = —308.4576 + 43.2605T — 1.6722T% + -
0.731" " 81 21.05 51.49
Xiouyou57 0.0204 T3
6811 )
. Y = —203.6617+17.3657T —0.01217T3 0.637"" 65 21.87 49.54
Xindao 6811
9 Y = — 412.0185 + 54.9579T — 2.112T2 + -
o 0.684" " 97 22.10 55.84
Qinglin9 0.026273
x 1 T 30d Y T stands for the daily temperature 30d after full heading Y

stands for rice quality 2 Y DY DT=0 T Topr was the T value at the rice

quality maximum 3 Y vax was estimated respectively from the estimation equation
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Fig.3 The relative quality value of different daily average

sunlight intensity for indica rice
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Fig.4 The relative quality value of different daily average

sunlight intensity for japonica rice
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