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Abstract: The GreenLab model is an organ-level Functional-Structural Plant Model (FSPM), which simulates plant growth

and development processes with the discrete dynamic system, including biomass production, partitioning, and
structure formation. It is a generic FSPM that integrates multi-disciplinary knowledge from botany, mathematics,
agronomy, computer science, and automation science. Sino-French cooperation around GreenLab since 1998 has
led to the development of new methods, algorithms, and software. These include a dual-scale automaton, parame-
ter inversion for plants with branching structure, stochastic FSPM with theoretical computation, plant fast model-
ling and visualization, a plant growth modelling and fitting tool in Scilab and Matlab, and a simulator for com-
plex structure in c++. The GreenLab model has been applied on dozens of plants with their own features, includ-
ing maize, wheat, cucumber, tomato, rapeseed, pine tree, and maple tree, covering plants ranging from herba-
ceous crops to complex trees. The model is characterized by the fact that its source-sink parameters affecting the
biomass production and partitioning can be inversely estimated through the measured organ biomass and quantity.
It is applicable for single stem or branching structures, deterministic or stochastic cases, with common organ-lev-
el target data for parameter identification and model calibration. This paper reviews the development history and
recent advances of the GreenLab model and presents the basic concepts and key methods. These include dual-
scale automaton, organ series, the generic plant fitting. It gives some details on the structural model (the computa-
tion on organ quantities and the stochastic simulation on organ production) and the functional model (demand of
organ and plant, biomass production and allocation, and organ growth). With the availability of plant phenotype
technologies, GreenLab can be used for building parallel agricultural system, supporting the deep understanding

of the plant-environment interaction, and the intelligent decision support for management and control of produc-

tion management.

Keywords: GreenLab; Functional-Structural Model; discrete dynamic model; parameter calibration; agriculture parallel sys-
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FHE A R G LORIR Y 0 A KR T o
U ()

[X(2),Y () ]= greenlab(E(t),X(t - 1),Y( - 1)) (1)
Horf o RSB s o AR ARG s X(0) AR AE )
S AR R EIEA R E (T RS ) AL
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Fig.1 Plant development model based on automaton
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Fig.3 Singlefitting of coffee tree with 16 DCs using GreenLab. ‘O’
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[ ’
represents observed values, ‘-’ repre-

sents computed values. a: leaf weight of stem; b: internode weight of stem; c: leaf weight of branch; d: internode weight

of branch; e: 3D structure of coffee tree (Digiplante software)
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Fig.4 Multi-fitting (9, 14, 21, 37 DCs) of Arabidopsis thaliana using GreenLab. ‘O’

represents observed values,
-’ represents computed values. a: weight of leaf cohort; b: weight of leaf organic series; c: 3D structure of Arabidop-

sis thaliana (Digiplante software)
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