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The formation of amylose content in rice grain and its relation with field

temperature

CHENG Fang-Min DING Yuan-Shu ZHU Bi-Yan 1. Department of Agronomy Zhejiang China University Hangzhou
310029 China 2. Department of Biology Science South China Normal University Guangzhou 510631 China

Abstract Based on the field experiment with different sowing-date and controlled temperature treatment in the climatic
chamber of rice varities we analysed the dynamic change characteristics of amylose content AC in developing grain and the
ecological effects of temperature during the filling period. the result showed that the change trend of AC forming could be
simulated by quadratic equation or cubic equation the AC value was very low at the beginning stage of grain filling then in-
creased rapidly and the peak of AC was reached in 20 ~ 30d. It was stable during the late period of grain filling. AC varia-
tion had a close relationship with the dynamic change of the grain dry material accumulation. It was in the stage from the
beginning to 20d after full heading that the temperature had a decisive effect on the AC variation. The varieties with high
AC generally reached their maximum AC under higher temperature condition while low AC variety type was opposite .
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1 %
Table 1 Simulation equation between amylose content in developing rice grain
and days after the full heading and its relative parameter
AC AC 1 )
Type Variety Total filling Regression equation % v Average
days d " - accum. rates
Y =11.39128 + 1.4 X - 0.06013X>
L 73-07 1998 26 39128 + 1.46905X = 0.06013 21.96 23.23 1.0578
Early indica +0.00081 X°
- _ 2
- 3' 1993 % Y =4.20873 + 2.10012X - 0.076774 X’ 23,08 23.07 0.9525
Xiangzaoxian3 +0.000917 X3
. . g 1998 29 Y =2.54475+1.05735X - 0.02169 X> 24.73 15.43 0.6238
Early japonica  Akihikari
7-1 Y = - 0.967258 + 1.643799X -
1993 28 ) 5 26.32 14.91 0.5669
Nongyuan7-1 0.056145 X~ + 0.0063 X'
8116 1993 " Y = 15.572071 + 0.615048X - 20.26 21.71 0.8365
Middle indica  Xinong8116 0.01585 X% + 0.000022 X* ' ' ’
Y = 6.570291 + 0.8183894X -
g 1993 37 ) N 28.00 17.08 0.5741
Shuijingmi 0.014828 X= + 0.0000049 X~
104 Y = 17.41537 + 0.3124X + 0.00251 X>
Co1993 31 ’ ’ 2756 23.80  0.8636
Guangerai -0.000198 X3
2 Y=71. 1.33815X - 0.04422X*
. g 1998 35 7.80030 + 1.33815 0.044 25.49 20.96 0.8223
Miyang23 +0.00047 X3
6811 1993 3 Y = 3.074535 + 1.213456X - 24.90 4.7 0.5902
Middle japonica Xindao6811 0.041124 X2 + 0.00045 X* ’ ' ’
Y=2.47615+1.1843X - 0. X
07 3 m O3+ LIBBX 0.0+ 5 36 1383 0.5677
Xuzhou807 0.0004425 X°
_ _ 2
. 50010 1998 20 =4.84113 + 0.94166 X - 0.02671 X~ + 25.94 15.13 0.5832
Late undica 0.00022 X*
9 Y = 9.75999 + 0.536731X -
. L 1993 48 ) 5 30.40 16.54 0.5374
Late japonica Qinglin9 0.013296 X + 0.000098 X*
Y AC value in the rice grain X The days after full heading 1
d Stand for the days from full heading to maximum AC value 2 =AC / AC
Average accumulating rate was equal to AC maximum/days from full heading to AC maximum
1 3
20 ~ 30d
3~10d 9 10d
20 ~ 30d
AC AC 73-07 3 104 3 AC
AC
1 7-1 68-11 1 2 AC
20 ~ 25d AC AC
AC 20 ~ 30d AC
AC AC
AC AC AC
AC AC
AC AC
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Table 2 AC and grain weight under the treatment of shading sunshine and leaf-cuting spikelet-thinning
Treatment
Variety type Varity Traits 40%
CK Shading 40 % Leaf-cutting ~ Spikelet thinning
o} 19.04 17.19 18.11 22.46
73-07
Early indica AC 25.73 25.14 24.82 25.78
23.17 20.12 20.17 4.4
Early japonica Akihikari AC 16.85 19.17 19.83 20.04
21.18 20.17 20.21 22.09
Middle indica Shuijingmi AC 17.53 17.5 18.56 17.62
23 24.01 21.66 16.98 24.83
Miyang23 AC 21.50 22.03 22.96 19.86
22.32 20.82 19.07 22.64
50010
Late indica AC 16.52 16.35 16.78 17.11
(DGrain weight
2.2
2.2.1
"t
Y=¢C +J at Xt dt
0
Y a it i 1c X ¢ i
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Cc
7 5d 3
Y = C+ agpg + a1p1 + axpr + azps
1993 6 a t 3
3
Table 3 Effects of the period distribution of temperature during the full heading stage upon AC
Variety a1l a2 a3 a 4 a5 a 6 a1
3 @ -0.3217 -0.5123 -0.6311 -0.3746 -0.2368 -0.1022 0.0791
7-19 -0.7340 -0.4251 -0.3482 -0.1639 0.1247 -0.1165 -0.3248
8116% —-0.5542 -0.8313 -0.6122 -0.2143 -0.0912 -0.1946 —0.2462
@ -0.3106 -0.4861 -0.7546 -0.4325 -0.2946 -0.1413 -0.1187
1049 -0.3764 0.3682 0.6394 0.4216 0.1683 -0.1381 -0.2163
68-119 —-0.1285 -0.3924 -0.5169 -0.6741 -0.3146 -0.1642 —0.1495
9 @ -0.2738 -0.3929 -0.6183 -0.8974 -0.3253 -0.2345 -0.1219
® 0.3856 0.4869 0.5887 0.4540 0.2221 0.1559 0.1795
(DXiangzaoxian3 @ Nongyuan7-1( Xinong8116@ Shuijingmi® Guangerai104© Xindao68-11@ Qinglin9® ABSX
3 7
a t la 11 la2l la3 1l ladl4
la 51 la61l la7l3 la t |
20d
2.2.2
4 20d 33°C 23°C
33°C 33C 23°C 20d
23C
20d
2.3
20d 5 AC
20d 12
20d
AC AC 73-07
3 AC 8116
5 AC “ »e i AC
AC AC AC
5 104 23 7-1 68-11 9
5 AC AC
AC
AC AC

AC
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AC AC 14 AC
27.99°C AC AC
20°C AC AC
AC AC AC
AC AC
4 % 1994

Table 4 AC change of different period treatment during full heading stage under controlled

temperature condition in chamber

Treatment
. . 33C 20d ~ 20d ~ 23C
Variety type Variety
High T. H.T.20d ~P.T. Proper T.20d ~ H.T. Proper T.
73-07 26.11 25.73 23.04 23.54
Early indica
11.15 12.10 15.03 16.84
Early japonica Akihikari
11.42 10.76 15.99 16.72
Middle indica Shuijingmi
68-11
10.24 10.84 15.12 13.85
Middle japonica Xindao6811
63
15.59 13.86 20.35 20.49
Late indiea Shanyou63
9
9.45 9.61 17.89 17.19
Late japonica Qinglin9
3
25~45d 25 ~30d 35~45d 50d
AC 1711
AC
5612 AC 20 ~ 30d
AC 20 AC
20d AC
AC 312
AC AC
AC 19
AC AC AC
AC AC
17% ~22% 14% ~ 18 % AC
AC 3510 AC

AC
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5 20d
Table 5 Simulation equation between AC and temperature in 20d after full heading and its relative parameter
AC AC
Variety Type Variety Regression equation Ten‘lperat‘u e at . R
AC maximum Sensitivity
AC 73-07 Y =16.4810+0.3243X 0.3243 0.944" "
High AC High T.
Xiangzaojian?) Y =14.6931 +0.3512X High T. 0.3512 0.911"
104 Y = - 228.2634 + 30.633X - ‘x
Ny Guangerail04 1.2148X, +0.0159.X, 27.99 Variation 0.962"
&l\]/il‘id}\ec Akihikari Y =26.7855-0.4280X Low T -0.4289 0.923"~
7-1 Y = - 27.4778 + 6.002X - ‘x
Nongyuan-1  0.247X, +0.0031 X, 18.36 Variation 0.981"
8116 Y =31.6574 - 0.4396 X -0.439 0.961° "
Xinong8116 Low T
Shuijingmi Y =29.8712-0.4114X Low T -0.4114 0.935" "
23 Y = - 109.1746 + 17.4365X -
Miyang23 0.7463 X, + 0.0102 X5 19.87 Variation 0.906”
68-11 Y = — 248.0183 + 37.8546X - 18.49 0.947" *
Xindao68-11  1.7530X, + 0.0263 X5 Variation
807 Y =25.4799 - 0.4113X -0.4113 0.895"
Xuzhou80-7 Low T
50010 Y =29.1524 - 0.4963 X Low T -0.4963 0.943" "
9 Y = - 37.6021 + 7.4360X - 18.35 0.976
Qinglin9 0.3071X, + 0.0038 X5 Variation
Y AC in rice grain X 20d Average temperature in th 20d after full heading
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