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Abstract

With the global population growth and intensifying climate change, crop production faces dual chal-
lenges: the synergistic improvement of yield and quality, and constraints from resource environments.
As an interdisciplinary tool integrating agronomy, mathematics, and information science, crop growth
models provide a scientific pathway to address these challenges. This paper systematically constructs
a three-layer model application framework of “Environmental Driving-Physiological Response-
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Decision Support”. By combining practical cases such as the “Internet of Things (IoT) + Model” pre-
cision irrigation practice in a strawberry base in Lishui, Nanjing, Jiangsu, and the model application
in an urban berry park in Nanjing, it reveals the core mechanisms of models in yield prediction, resource
optimization, and quality regulation. The study finds that model-driven precision management can
significantly enhance the economic and ecological benefits of agricultural production. Aiming at cur-
rent issues such as high data acquisition costs and difficulties in model localization, strategies such
as multisource data fusion and intelligent algorithm optimization are proposed, providing theoret-
ical support and practical references for the in-depth application of crop growth models in smart ag-
riculture. The research indicates that crop growth models are evolving from single-field simulation
to regional-scale decision-making, becoming a core enabling technology for agricultural digital trans-
formation.
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