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Towards Soil-on-a-Chip
Structured micro-environments for root
science

Tailored devices for microscopy of biologial samples have substantially
expanded the technical possibilities of how we cultivate, observe and
experimentally interact with our model systems. Microfluidics, structured
microdevices, and advances in 3D printing have led to numerous creative
approaches to live imaging of plant-environment interactions, providing deeper
insights into mechanisms of acclimation, infection, and symbiosis. Yet we are
only at the dawn of an era of synthetic microenvironments that will fundamentally
change the way we study—and engineer—plant-environment interactions and
inter-organismal networks. Using microstructured environments and Bacillus
species and Arabidopsis as model systems, we investigate the dynamics and
mechanisms of microbial colonization of plant roots. In a more general overview,
I will review the last decade of microdevice technologies in plant science,
highlight achievements and discuss technical challenges and future potential of
microenvironmental engineering.
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