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Abstract ; Rice root traits have relations with yield, which will become one of the trends for future research to improve
rice varieties by root system breeding. In order to study the relevant traits of rice root system, this paper designed a
method to dynamically and non-destructively measure surface root traits of rice plants. Planting rice varieties in
transparent PMMA tubes, 27 surface root traits could be obtained through combining visible light image with
processing technology. The results showed that surface roots growth rate at 32~42 d reached the maximum, then they
grew slow down or became dead. The centroid got down faster in 22~54 d, and then followed by little changes. The
ratio between surface root area and above ground area had similar normal distribution relation with its yield. When the
ratio was between 0.45 ~ 0.65, the yield was higher. The surface root coverage decreased from top to bottom, but
different rice varieties had different surface roots distributions. The coverage rate of the surface root at top areas were
varied from the maximum 45% to the minimum 25%. This paper preliminarily explored nondestructive measurement of
rice root traits, understood in-depth rice root structure, and played certain role in promoting development of plant
phenomics.
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1.Transparent root canal ;2.PVC casing;3.movable imaging darkroom
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Table 1 Performance index of Stingray F-504C and DH-SV1410FC.
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Table 2 Information of rice for the experiment.

S HRE (em) TR () R (g)
Varieties code Height (em) Heading stage(d) Yield (g)
1 72 68 18.69
2 80 68 17.77
3 70 74 15.21
4 73 70 31.57
5 75 68 29.54
6 80 66 19.28
7 72 66 23.42
8 81 70 25.97
9 72 69 22.03
10 80 69 31.08
11 77 70 32.05
12 79 70 24.21
13 79 73 19.89
14 80 68 32.15
15 73 73 30.66
16 80 68 32.91
17 83 68 18.88
18 80 69 36.94
19 72 68 31.96
20 70 68 19.55
21 119 71 18.13
22 119 66 17.10
23 119 66 15.13
24 120 68 19.03
25 120 66 22.34
26 123 70 20.13
27 123 68 17.86
28 129 70 22.31
29 130 68 22.22
30 131 66 20.15
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Fig.2 Flowchart of image processing.
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Fig.4 Results of root segmentation and aboveground parts of rice plants.
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A :Results of root segmentation using different algorithms; B:Segmentation algorithm for aboveground parts
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Fig.5 The contrast result of system measurement and manual measurement.
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Table 3 Growth rate of surface roots and aboveground parts of different rice varieties.
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Table 4 Traits of surface root and aboveground parts and yields of different rice varieties
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Fig.6 Density distribution of surface roots.
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A ~] shows roots coverage of 5,6, 10,11,15,18, 19, 20, 21 and 22 varieties, respectively.
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