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ABSTRACT  Northeasterly monsoon prevails from October of each year to March of
the next year in Nanjenshan of southern Taiwan. As a result, the composition of tree
species in the windward and leeward habitats of Nanjenshan has become substantially
different. In this research we investigated the effects of wind stress on the seedlings
morphology and physiological activities of tree species originally distributed in either
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windward or leeward habitats. We assumed that the leeward species cannot endure
mechanical injuries caused by the northeasterly monsoon, and so that they cannot
establish in windward habitats. To verify this hypothesis, we set up wind-shielded plots
in a wind-exposed environment near Nanjen Lake, and planted four windward species
and four leeward species in the wind-shielded and wind-exposed plots, respectively. The
average wind speed during monsoon season in the wind-exposed plots was 2~3 m s-1,
with a maximum speed of 6~7 m s-1, while there was practically no wind in the
wind-shielded plots. After six months, the four planted leeward seedlings, namely
Bischofia javanica, Machilus zuihoensis, Machilus japonica, and Michelia compressa,
showed significantly lower survival rates, height, biomass, and total leaf area in the
wind-exposed plots than in the wind-shielded plots. Survival rates of the four windward
seedling, namely Nageia nagi, Gordonia axillaries, Machilus thunbergii, and Machilus
obovatifolia, showed no significant difference between the two treatments. Growth
performance of N. nagi and Ma. obovatifolia also showed no significant difference
between the two treatments. Photosynthesis of each seedling was measured twice a
month. It was found that the photosynthetic rates of two leeward species Ma. zuihoensis
and Ma. japonica were significantly lower in the wind-exposed plots than in the
wind-shielded plots, while among the four windward species only Ma. thunbergii
showed a similar result. Thus, the hypothesis was supported by the results which
indicated that the growth and survival rates of leeward species were significantly
inhibited by the wind stress of northeasterly monsoon. However, the wind stress did not
exert obvious inhibiting effect on physiological activities of leeward species. For
windward species, adverse effects caused by northeasterly monsoon on their seedlings
growth and physiological activities were insignificant.

Keywords: leaf area, photosynthetic rate, wind-shielded, wind stress
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