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Trees store carbohydrates produced by photosynthesis into their body, and use them as respiratory
substrates and tree growth. I hypothesized that the mechanism of tree growth and mortality from
the aspect of carbon dynamics within a plant body. Respiration rates and the amount of nonstructural
carbohydrates were decreased in initial stage but approached to stable rates by the shading
experiments in stem and roots of oak saplings. However, respiration rates and the amount of
nonstructural carbohydrates were decreased to zero in leaves. These results indicate that 1)
decreases in respiratory activities can save the carbohydrates, 2) reduction in cell activity and
death in leaves can save the carbohydrates in stem and roots, and this may support the survival
of individuals. Primary death in leaves is reasonable for recovery from shading stress; cost for
recovery is not high after leaf death as stem death. Such changes from high respiration phase to
low respiration phase may be important for survival under the shaded environments.




