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Because of their long regeneration time, tree breeding has fallen far behind crop breeding. In addition,
in order to breed trees that can endure future global climate change, we must breed for phenotypic
plasticity as opposed to breeding for specific traits. Cryptomeria japonica and Chamaecyparis obtusa
are the two major silvicultural species in Japan. Both have lost phenotypic plasticity due to the long
history of breeding, especially for C. japonica, which has been planted widely using clones of “elite
trees” .

In this study, we investigated morpho—physiological plasticity of natural stands of C _japonica and
C obtusa. We chose to study € Jjaponica in Akita Pref., which are the tallest and deepest crowned in
Japan. We also studied the oldest C Jjaponica trees in Japan on Yakushima Island. For C obtuse, we
chose trees in Shimanto and Kiso regions. For both species, trees of natural stands had greater
morpho—physiological plasticity than those of plantations.

In relationto this study, we investigated themorpho—physiological plasticity of Seqouia sempervirens,
the world” s tallest species. Our results were published in Functional Ecology (British Ecological
Society) and also featured in a news article in Science Magazine. Because S. sempervirens is in the
same family (Cupressasceae) as C japonica and C. obtusa, future functional genomics studies could
elucidate the quantitative genes controlling plasticity of leaf function (photosynthesis) and if such
genes could be introduced into C japonica and C. obtuse, it would lead to genotypes that could endure
future climate change.




