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Species characteristics of shade tolerance of young trees appeared
in their growth patterns with different light conditions

Guolin XU, Ikuo NINOMIYA and Kazuhiko OGINO

Summary: In order to study species characteristics of shade tolerance, 1-year old saplings of
Zelkova serrate Mak., Quercus acutissima Carr. and Lithocarpus edulis Rehd. were planted in diffe-
rent light conditions. The relationship between growth pattern and light condition was analyzed.
The experiment was done in Ehime University Forest Nursery in Higashino, Matsuyama, Ehime
Prefecture. The relative light intensities were 100%, 50%, 25%, 12.5% and 5% respectively.

1. The height growth of a sapling was promoted most under 25% relative light intensity, but
growth of basal diameter was best for a sapling growing under 100% daylight. In Z. serrata
there was little difference in growth of sapling size (D?H) among 25% to 100% light relative in-
tensity, but below 12.5% relative light intensity the growth of D?*H declined, so the difference of
sapling size growth between below 12.5% and above 25% light intensity was large. In L. edulis
the growth of D?H showed the same pattern as in Z. serrata, but the difference was not as big as
in Z. serrata. In Q. acutissima the growth of D*H was best in 100% daylight and decreased as re-
lative light intensity declined.

2. In Z. serrata the mean longevity of leaves tends to be long as relative light intesity declines. In
Q. acutissima the longevity of leaves tends to be short as light intensity decreases, but in 5% it
was longest. The production mean area X mean longevity X total number of leaves was largest
in Z. serrata and L. edulis at 25% relative light intensity, but in Q. acutissima largest was at
100% daylight.

3. The original gradient of the gross light-photosynthesis curve rose at the relative light intensi-
ty below 12.5% in all three species. There was little difference in the rate of photosynthesis at
their saturation point above 25% relative light intensity in Z. serrata and L. edulis, but in Q. acu-
tissima both the original gradient and rate of photosynthesis at their light saturation point de-
clined as the light condition changed from 100% to 25% relative light intensity.
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4. In Z. serrata the relationship between increment in individial size (D?H) and net leaf produc-
tion (Ps) was linear in logarithm scale. In L. edulis and Q. acutissima above 25% relative light
intensity it was the same as in Z. serrata, but below 12.5% relative light intensity, as net leaf
production increased, it did not rise in sapling size in Q. acutissima. In L. edulis the relationship
between D?H and Ps below 12.5% relative light intensity was linear, too, in logarithm scale but

its gradient was different compared with those of above 25% relative light intensity.
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