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Abstract

With growing concerns over food security and plant genetic diversity conservation, we aimed to

develop a non- invasive, rapid, robust, and high-fidelity technique to discriminate between genetic

variants. Our study focused on Terahertz (THz) spectroscopy and imaging to distinguish between

genetic variants of the Allium genus rapidly and accurately. This was done by measuring the cellular

water dynamics in the epidermal tissues as it interacts with the biomechanics and the biomolecules

within the cells over a period of time through THz time domain spectroscopy, continuous wave

THz frequency domain spectroscopy and by using laser feedback interferometry with THz quantum

cascade lasers. The evaporation profiles of the samples were then processed to determine that the

biomechanical breakdown was frequency independent and unique to each type of genetic variant

based on their biochemistry and biomechanics. We were able to show that the water dynamics, when

considered in the form of the temporal evolution of the trajectory of the plant’s response to terahertz

radiation probe, and measured by a coherent terahertz detector, provides unique signature of the genetic

makeup of the plant. Therefore by exploring these trajectories, we discriminate between closely related

variants of the same genus. The effectiveness of THz spectroscopy and imaging allowed us to capture

these time lapse changes in high resolution, leading for us to deem this technique to be suitable for

real-time observation of minute changes in cellular water dynamics, and in the future, could be used

for swift and efficient genetic discrimination in agricultural and genome conservation applications.
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