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There is increasing concern about the role of humans in modern climate change which is attributed in part to the
anthropogenic production of CO,. Plant photosynthesis is an important pfocess in potentially reducing the
anthropogenic carbon contribution. In order to be able to improve plant productivity, observational data are
needed about how microclimatic drivers of photosynthesis vary at the canopy scale. Therefore, this study
addresses three research objectives, which are: (1) To construct a gradient system apparatus for measuring
microclimatic variables in plant canopies; (2) To quantify the vertical and temporal (diurnal) variations in
micreclimate within the piant canopies; and (3) To assess the implications of the measured data for plant
productivity and for aspects of climate change.

A system apparatus was developed for the purpose of measuring the temporal and vertical variation in
photosynthetic drivers in plant canopies. The system enabled microclimatic measurements to be made at five
heights within, and one height above, each canopy of interest. The system offers several significant
improvements over existing systems, including: a wider range of microclimatic variables can be measured; the
speed of CO; and H,O concentration measurements is more rapid, leading to six-height cycle measurements
being made in just 1-2 minutes, therefore providing high-resolution data.

Microclimatic measurements were made at sugarcane sites, sorghum sites, terrestrial forest site, and mangrove
forest sites, in Okinawa, Japan. The main findings include the following: (1) There were differences between
the characteristics of witliin-canopy air and the characteristics of the above-canopy atmosphere. (2) There were
vertical gradients in the microclimate within plant canopies, and differences in the patterns of vertical variation
between ecosystems, CO; levels were lower, and also less variable, in the mangrove forest canopies than in the
terrestrial forest. H,O concentration in the mangrove canopies were greater, but the vertical gradients less
variable, than those of other ecosystems. Temperature gradients in the agricultural and mangrove stands
exhibited maxima in the mid-canopy level, but the terrestrial forest had very little vertical temperature variation.
(3) There were diurnal fluctuations in microclimate within plant canopies, and differences in the amount of
fluctuation between ecosystems. Light in.tensity and wind speed, as expected, varied in all canopies according to
time of day and weather conditions. Tidal inundation provides a control on microclimatic variation in
mangroves not experienced by terrestrial forest. High tide in the mangrove forest was associated with lower air
temperature in the canopy, greater CO, concentrations {particularly during nocturnal high tide), and greater H,O
conci'enirations.

Regarding the third objective, the findings of the study have implications for understanding the environmental
factors bearing on plant productivity/photosynthesis, and for addressing climate change issues. The canopy
microclimatic data for all the species studied should be taken into consideration when attempting to link plant
productivity with laboratory-based assessments of the photosynthetic response of individual leaves and plants.
Overall, the ﬁndirigs 6f the study indicate the importance of quantifying micro-environmental variables at the

canopy scale in order to improve our knowledge of the relationships between plants, canopy microclimate, and

climate change.
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