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Parameterization of 3D topological phenotype of wheat root system archi-
tecture in field population

LI Xiang, DING Qi-shuo, CHEN Xin-xin, HE Rui-yin, WANG Xiao-chan, LI Pei
(College of Engineering, Nanjing Agricultural University/Key Laboratory of Intelligent Agricultural Equipment of Jiangsu Province, Nanjing 210031, China)

Abstract: The physiological and ecological processes and related plastic reactions determinate the 3D topological
traits of crop root system architecture (RSA). To analyze the physiological and ecological processes in the anderground part
of field crops, it is necessary to explore a method for measuring, parameterizing and modelling the 3D topologies of crop
RSA and the design of phenotypic parameters based on RSA model. In this study, Ningmail3 was used and drilled in row
with precise manner, and the plant-to-plant distance was 1. 5 cm. Based on the digitization of wheat root system architecture
the 3D topological model of population root architecture was constructed by Pro-E software. Furthermore, the topological

phenotypic parameters of root architecture were designed for quantitative analysis of plasticity. The side root length ratio

(SRLR) was used as a special index, and the quantitative
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analysis on topological phenotype of root architecture was

(2016YFDO300908 ) : 7T 445 4 b B 11 3 B 37 3L 4237 [ carried out at seedling stage, tillering stage and jointing
[CX(17)1002] ; VT34 T AL B 351 ( SZ-LYG2017008 ) 5 stage of wheat. Results showed that Pro-E model and phe-
- S 4 1 H (2018M632314) notypic indices constructed in this study could initially
EERAN .7 W(1994-) B 1A 0 IEA B -HI50E , T8N dk capture the avoidance phenomenon, and the phenomenon
155 B, (E-mail) xianglil00712@ 163.com was different at different growth stages. In the field, topol-

BIAEE : T, (E-mail) qsding@ njau.edu.cn ogical parameters of wheat root architecture and the corre-
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sponding techniques are helpful to capture the physiological and ecological processes of individual wheat.
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Table 1 Properties of experimental soil

root system architecture; topological phenotype; inter-plant interaction; side root length ratio
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Fig.1 Pro-E model of root in rice stubble wheat
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Fig.3 Dynamics of total root length per plant in rice stubble

wheat
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Fig.4 Dynamics of side root length ratio of rice stubble wheat population in 2015-2016 and 2017-2018
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