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INFLUENCES OF CANOPY OPENING ON THE PHOTOSYNTHESISOF JUVENILE TREESIN
HOKKAIDO.

Edgard A. Bontempo e Silva

Gap dynamics is a universal process of small scale forest regeneration, but a
canopy gap may expose seedlings to environmental stresses that, combined with higher
light incidence, may lead to photoinhibition. Considering Hokkaido's climate, this could
be important to forest regeneration and species distribution, and thus it should be
investigated.

The influences of two adverse environmental conditions on the photosynthesis of
Abies sachalinensis' seedlings and Betula ermanii’ seedlings were studied throughout a
full seasonal cycle. Two different sites were chosen at the Uryu Experimental Forest of
Hokkaido University, one under canopy and one at a wide canopy gap. Research was
made by measuring photosynthetic light curves, measuring chlorophyll fluorescence,
growth, soil temperature, soil water content, and gathering meteorological data. The
relationship between environmental indicators and seedling’s photosynthesis was
statistically analyzed in separate for each species using General Linear Modules.

Seedlings of both species were photoinhibited in both sitesin May and June, but
in the open canopy site the photoinhibited state lasted longer, until early August. Abies
growing at the closed canopy site showed stronger photoinhibition in spring, than those
at the open canopy site, but recovered quickly after the canopy’s new leaves flushed.
The degree of photoinhibition was statistically correlated with temperature and canopy
cover, for both species. Regardless of the seedlings photoinhibited condition, Betula
showed significantly higher photosynthetic rates than Abies at the open canopy site.
Precipitation was correlated with photoinhibition but not with photosynthetic rate, for
both species. The results may point to trade-offs between stress mitigation and
photosynthetic capacity in different light environments and may support the theory that
regeneration characteristics are linked with ecophysiological traits of plants. This may
also be important to predict and model more accurately the consequences of climate
change on plant populations in Hokkaido and other cold environments.
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