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Description
Computed Tomography (CT) is a medical imaging technology that 

uses X-rays to produce detailed images of the body. CT scans are 
widely used in healthcare to diagnose and monitor a wide range of 
medical conditions.

Computed tomography (CT) is a non-destructive imaging technique 
that has revolutionized various fields, including environmental science, 
soil science, and plant science. CT imaging provides detailed insights 
into the internal structure and composition of objects, allowing 
researchers to study complex systems in a non-invasive manner. In this 
manuscript, we review the applications of CT in environmental 
science, soil science, and plant science, highlighting its benefits, 
limitations, and future prospects. We discuss how CT has been used to 
study soil and plant properties, including soil structure, root growth, 
nutrient uptake, water movement, and pollutant transport. We also 
explore the potential of CT in studying environmental processes, such 
as soil erosion, carbon sequestration, and plant-microbe interactions. 

  Additionally, we discuss recent advancements in CT technology,  
including high-resolution imaging, three-dimensional visualization, 
and advanced image analysis techniques. Finally, we highlight the 
challenges and opportunities associated with the use of CT in 
environmental, soil, and plant sciences and provide recommendations 
for future research directions.

Computed Tomography (CT) is a powerful imaging technique that 
has a range of applications in environmental, soil, and plant sciences. 
Here are some of the key applications of CT in these fields.

Soil structure analysis CT can be used to visualize the internal 
structure of soil non-destructively, providing information about soil 
pore size distribution, pore connectivity, and soil aggregate stability. 
This information can be used to understand soil physical properties, 
such as water retention and transport, aeration, and nutrient 
availability. Root imaging CT can be used to visualize and quantify 
the 3D structure of plant roots and their interaction with soil. This can 
provide insights into root architecture, root growth dynamics, and 
nutrient uptake patterns, helping to improve our understanding of 
plant-soil interactions. Plant phenotyping CT can be used to non-
destructively measure various plant traits, such as leaf area, biomass, 
and nutrient content. This allows for high-throughput phenotyping, 
which can be used to identify plant genotypes that are better adapted 
to specific environmental conditions. Environmental monitoring CT 
can be used to monitor the distribution and transport of pollutants in 
soil and groundwater. This allows for the assessment of environmental 
risks and the development of strategies for environmental remediation.

Soil microbial community analysis CT can be used to visualize the 
spatial distribution of soil microorganisms and their interactions with 
each other and the soil environment. This information can be used to 
understand microbial community dynamics, microbial nutrient 
cycling, and the impact of microbial communities on soil health. 
Overall, CT is a powerful imaging tool that has a range of applications 
in environmental, soil, and plant sciences. Its non-destructive nature 
allows for high-resolution 3D imaging, making it an important tool for 
understanding the complex interactions between plants, soil, and the 
environment.
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