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Fig. 1 Scales of time and space for different crop models
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Table 1 Plant heights and final yield of the two treatments
for the four maize cultivars
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i R M W Ea
AG9010 200 175 498.6 404.4
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EXCELER 230 227 530.6 485.9
DKB333B 213 202 513.9 382.2
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Fig. 3 Weights of organs (leaves, internode, fruits) and total

weight for the four maize cultivars and two treatments
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Table 2 Parameter values of the two treatments for the
four maize cultivars

A ¥ E P Pi ke Kkg(g:GC?) S/m?

WEME 0.17 0.96 243.3 0.014  0.030 3000
AG9010

W% 015 076 71.9 0.016  0.035 2500

HWEME 023 1.26 692.6 0.014  0.030 2200
DASCO32

¥ 0.7 0.89 1129 0.013  0.033 2150

WEE 021 1.29 865.8 0.015  0.035 2500
EXCELER _

FHFE 0.17 1.03 1432 0.015  0.050 2200

WEME 021 1.22 577.6 0.015  0.030 2100
DKB333B

% 0.8 0.94 1149 0.016  0.032 2000
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Fig. 7 Comparison of simulated leaves, internodes and fruits of
different stage between DSSAT and GreenLab model for the four
maize cultivars and two treatments
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Fig. 8 Simulated variation of maize organ weights with phyto-
mere rand and different stages
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Fig. 9 Biomass production Q, demand D and Q/D for the

four maize cultivars and two treatments
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Fig. 10 Simulated 3D structures of four maize cultivars with two treatments using the GreenLab model
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From Stand to Organ Level—A Trial of Connecting
DSSAT and GreenLab Crop Model through Data

WANG Xiujuan*?, KANG Mengzhen**, HUA Jing**, Philippe DE REFFYE®

(1. The State Key Laboratory of Management and Control for Complex Systems, Institute of Automation, Chinese Acade-
my of Sciences, Beijing 100190, China; 2. School of Artificial Intelligence, University of Chinese Academy of Sciences,
Beijing 100049, China; 3. Beijing Engineering Research Center of Intelligent Systems and Technology, Beijing 100190,

China; 4. Qingdao Agri Tech Co., Ltd. , Qingdao 266000, China; 5. CIRAD, UMR AMAP, Montpellier F-34398, France)

Abstract: Crop models involve complex plant processes, which can be built in different scales of space and time, from molecule,
cell, organ, tissue, individual to stand in space and from second to year in time. Based on different research requirements,
switching the model scales can make the applicability of the model more extensive and flexible. How to switch the crop model
from stand level to organ level is the content of this research. The DSSAT software (stand level) and functional-structural plant
model 'GreenlLab' (organ level) were chosen to explore the possibility to switch the crop model from stand to organ level. The
DSSAT can simulate the growth and development processes of crops in detail according to the growth period by taking the data
of weather, soil, crop management, and observational data as input. The GreenLab can simulate the growth and development
and their interaction of crops by considering plant structure, and the model parameters can be estimated according to the mea-
surements. In this study, the experimental data contains two parts: the measurements of four maize cultivars with two treatments
(irrigated and rainfed) in DSSAT, and the simulations including the weights of leaves, internodes and fruits per day using DS-
SAT based on the measurements. The simulation results of DSSAT were used to calibrate the parameters of the environmental
(E), sink strength (P,), and remobilization (k, and k;) in GreenLab, and to compute the weights of leaves, internodes and fruits
for each phytomer. The simulation results of the GreenLab model were compared and analyzed with the experimental data and
the simulations of DSSAT. The consistency of calculation results could be an indicator to explore the method of building an in-
terface between different-scale crop models, and to compare the characteristics of different models. The results showed that the
GreenLab model could reproduce the simulation data of the DSSAT and the measurement data, including the leaf area index
(LAI) and the total weight of the plants, and further could compute the biomass for each organ (leaf, internode and fruit), and
the biomass distribution among organs, the biomass production (Q), the demand (D) and the ratio between Q and D during the
growth. Therefore, the detailed information of organ growth and development could be reproduced and the 3D structures of
plant could be given. Finally, the advantages and application fields of different-scale model integration were discussed.

Key words: crop model; different model scale; functional-structural plant model; model integration; DSSAT; GreenlLab; parame-
ter estimation
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