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ZZS1Z0PZ8 Observation of plant root growth in cool-temperate wetlands using scanner method

Chen Zhao (Grad.Environ.,Hokkaido Univ)

Climate change dramatically accelerates temperature rise, impacting both aboveground ecosystems and belowground structures,
particularly root networks in boreal wetlands with substantial peat accumulation. These shifts result from intensified thermal and
hydrological fluctuations within peat layers. Since the observation of root dynamics requires non-destructive monitoring, this study
evaluated and validated the applicability of an A4-sized flatbed scanner in a post-mined peatland, Sarobetsu mire, Hokkaido (Zhao et al
2024). Then, root images obtained through scanning were analyzed across a successional sere, ranging from Rhynchospora alba sedgeland
(RA) to Sphagnum bog via Moliniopsis japonica grassland (MJ). Using these images, I examined spatiotemporal fluctuations in root density
(intersections/cm) of R. alba and M. japonica at different depths during snow-free seasons from 2021 to 2024, because root density serves a
broader indicator of root system functions, offering insights into ecosystem stability, including carbon storage, stress responses and
interspecific interactions, beyond conventional metrics such as root length and thickness. R. 2/ba showed higher root density in RA (0.256
+ 0.361, mean + SD) and lower in MJ (0.021 + 0.062). In contrast, M. japonica increased root density from 0.111 + 0.231 in RA to 0.531
+ 0.634 in M]J, with a greater presence in in deeper peat layers. The root density of M. japonica was decreased by the roots of Phragmites
australis (GLMM, slope = —0.69, p < 0.001) and Carex middendorffii (slope = —1.04, p < 0.001) and was increased by these of R. alba (slope
=0.36, p < 0.001). These results showed that the species-specific belowground interaction determined the root dynamics and were different
among habitats. In conclusion, the present methods and results suggest that to fully understand the effects of dramatic climate change on

ecosystem dynamics, belowground processes should be monitored alongside aboveground ones.
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