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The relationship between root system of rice and aboveground

characteristics and yield
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2 Institute of Aquatic Ecoscience, Jinan University, Guangzhou 510632, China)

Abstract: Ten typical rice varieties were selected to study the relationships between the characteristics of wot
system and aboveground parts through field experiments and field wot bag methods. The results showed that
wot mass had positive correlation with aboveground mass and total mass at different growth stages. The oxidiz-
ing activities of root had significant correlation with aboveground performance at tillering stage and rice yield at
ripening stage. However, mwot/shoot ratio had negative significant correlation with yield at heading and ripen-
ing stage, the correlation coefficients were —0. 861 6 and —0. 889 0 respectively. In order to obtain maximize
yield, the results implied that reduction of root system to a reasonable size may be an effective way to improve

the yield of crop.
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Tab. 1 Relationship between root characteristics and aboveground parts at tillering and heading stage n=10
root volume root mass root/ shoot ratio ot activity
chamcteristics I I I I I I I II
tiller number —0.5360 01285 —0.5610 —0.2110 —0.320 0.3970 —0.4910 —0.2720
plant height 0.9305"" 0.326 6 0.9188 " 0.5120 0.602 2 —0.0710 0.8352°" 0.2496
green leaf number —0.4000  0.4923  —0.4530 0.2037 —0.2190 0.7339° —0.4360 —0.4760
shoot mass 0.9230"" 0.432 3 0.8931°° 0.7012° 0.5028 —0.3490 0.8262°"—10.0830
total mass 0.9439 " 0.491 4 0,923 0.7497" 05608 —0.2830 0.8527 "—0.1180
mass per stem 0.8779"" 0.187 1 0.8734 " 0.5256 0.563 9 —0.4120 0.7576"  0.1364
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Tab. 2 Corrdation coefficient between the characteristics of root and aboveground parts at ripening stage »n— 10

characteristics wot volune root mass root length root/ shoot ratio root activity
tiller number 0. 504 1 0.269 3 —0.036 0 0.434 8 0.383 9
plant height 0.8804 " 0.8508 " 0.8394 —0.312 0 0.585 6
leaf number 0.9476"" 0.9706 ™" 0.7815 0.072 2 0.412 8

shoot mass 0.514 7 0.706 7" 0.1317 —0.584 0 0.716 4~

total mass 0. 541 7 0.7315" 0.153 6 —0.555 0 0.7003
mass per stem 0. 086 7 0.371 8 0.218 7 —0.605 0 0.459 6
effective panicles 0.142 2 —0.161 4 —0.126 5 0.494 7 0.179 1
grains per panicle —0.2800 0.057 3 —0.2650 —0.6770" —0.148 0
filled percentage 0.31138 0. 000 2 0.4227 0.727 2" 0.554 2
1 000 gmin mass —0.2080 —0.2330 0.0156 —0.337 0 0.163 6

yield —0.2020 0.036 0 —0.263 0 —0.888 9" 0.8740 "
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Tab. 3 Root activity, yield, yield component and root/ shoot ratio with different vareties

oot activity/

(tg'g '*h D effective filled 1 000- ot/ shoot matio
. panick number  grains grains grain actual
raney tilering  heading  ripening X 10'/ per  percentage  mass vield  heading  ripening
dage dage stage  ( *hm 2) panicle /% /g /(kg'hm ) stage dage
4 Guangly ai 4 94.0 89.7 8.0 0. 4 90 86. 67 25.9  432%4.5 0.1380 0.0663
Erging’ ai 104.5 82.5 7.9 17.6 140 85.70 2B.9  6507.0 0.0013 0.0542
Qishanzhan 103.8 74.3 0.2 21.6 115 87.83 8.1  495..5 0.1417 0.069 1
Yuexiangzhan 118.9 84.5 7.9 %.2 110 2.7 8.8  67%.0 0.1032 0.056
88 Jingxian 88 93.9 68.7 5.3 19.3 160 84. 38 6.3 46635 0.1372 0.0758
72 Peiza 72 29.2 103.9 %. 4 16. 3 255 70. % 9.2 800.5 0.0987 0.0521
Peiza Qingzhen 217.9 139. 2 97. 4 2.2 200 71. 50 0.4 82155 0.0989 0.0517
89 Jingxian 89 182.8 72.2 60. 6 19. 1 204 0. 58 9.9 62040 0.1200 0.0629
I Feng aizhan 150.9 85.5 5.2 16.5 214 63. 08 0.6 615%.0 0.1179 0.0581
Tesan’ ai 165.4 91.0 8.2 3.9 172 66. 86 8.9  7930.5 0.1068 0.0549
3 , 50 %[ 14 13 .
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