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Response of tree roots activity to atmospheric temperature through its trunk in
deep winter snowpack
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In order to certify and clarify previously observed dynamic variation of C02

concentration in the forest soil positively correlated with that in the air temperature during a
snow-covered period in a cold winter, we developed multi-channel CO2 concentration profiler and
measured the concentration in the soils at three stand types (spruce, fir, and birch) in winter
under the ca. 1-2 m deep snowpack in a cool-temperate forest. Similar temporal variation of CO2
concentration was observed in the soil for all of the three stands, but that in birch stand showed
the highest sensitivity and correlation coefficient to the air temperature above the deep snow
cover. Because the CO2 concentration in a birch tree trunk also showed the same temporal variation
in the snow with that in the soil, trees would change the biological activity in response to the air
temperature even under < 0 deg. C condition, and the change would affect the root activity in the
soil at constant heat and water condition.



(e.g. Boone et al., 1998)

(Hogberg, et al., 2001, 2007; Dannoura, et al., 2011)
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