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It is important to clarify effects of environmental factors on photosynthetic rates and soil respiration
rates in alpine dwarf pine Pinus pumila communities in order to reveal carbon budget of alpine plant
communities. This study examined diurnal and seasonal variations of the in situ photosynthetic rate of
P. pumila. The net photosynthetic rate showed unimodal patterns with air and soil temperatures, and
soil water content. The net photosynthetic rate decreased in mid-summer when air and soil
temperatures were high due to a decrease in soil water content. Seasonal and diurnal changes in net
photosynthetic rates could be reproduced by the multiplicative model of environmental factors and
needle age.

This study examined seasonal and diurnal variations in soil respiration rates during a growth period of
plants at 2800 m in central Japan, by using automatic measurement instruments. Diurnal variations of
Soil respiration rates were positively correlated with those of soil temperatures. Soil respiration rates
tended to decrease in the daytime with high air temperature, even if there was no change in soil water
content. Soil respiration rates increased just after precipitation.

This study suggests that photosynthetic and soil respiration rates of Pinus pumila scrub were
susceptible to environmental factors.




