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Abstract

The significance of understanding the water absorption by root systems in cultivation and irrigation practices is paramount. While
prior studies predominantly utilised data simulations and mechanical models, data-driven models remain underexplored. This
research revisits the intervention analysis model to elucidate the water absorption dynamics of winter wheat roots. Data procured
from Shangqiu were employed to design distinct intervention patterns. Several intervention analysis models were constructed to
examine the influence of water absorption on soil moisture content at varying depths, ranging from 40 cm to 100 cm. Four primary
conclusions were drawn. Firstly, rhizomes deeper than 70 cm exhibited a prolonged absorption period compared to those above 60
cm. Secondly, absorption patterns at 40 cm and 80 cm resembled a discrete absorption process, whilst at alternate depths, continuous
absorption was observed. Thirdly, immediate effects on soil moisture content were evident at depths of 40 cm and 50 cm.
Conversely, rhizomes positioned deeper than 60 cm demonstrated negligible immediate effects. Fourthly, a notable exponential
decline in the relative strength of water absorption with increasing depth was observed. The findings were further corroborated
through comparative analysis with widely recognised models, diagrams, and established principles from earlier studies. The
outcomes of this investigation offer critical insights into water uptake mechanisms within winter wheat root systems during the
jointing and booting stages.
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