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Drought adapatation for forest ecosystem conservation in the Ogasawara islands
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In the Ogasawara Islands, a World Natural Heritage site, we have made
noteworthy observations on tree mortality, which can be attributed to many causative factors, such
as seed masting, drought, salinity damage due to a big typhoon, and the infection of southern root
rot disease. Here, we have attempted to elucidate the physiological mechanisms that cause tree
mortality and proposed a "tree mortality model. In this model, the physiological process of tree
death is a negative spiral, in which stomatal closure and photosynthesis are reduced, sugar
transport to the root system through the sieve is inhibited, and the root system declines, which
leads to further reduction in water absorption, further reduction in photosynthesis, and reduction
in sugar storage, which ultimately results in death from sugar deficiency. We thus support "carbon
starvation hypothesis", which ultimately results in tree death from the deficiency of stored
carbohydrates.
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