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Original Abstract
The proposed research will determine biochemical and physiological responses to
variations in environmental factors for plants of all three photosynthetic pathways under
competitive situations in the field. These responses will be used to predict the effects of global
climatic change on an ecosystem in the northwestern Sonoran Desert where the C, subshrub
Enceliafarinosa, the C, bunchgrass Hilaria rigidu, and the CAM succulent Agave deserti are
co-dominants. These perennials are relatively short (I 60 cm in height) with overlapping
shallow roots (140 cm in depth), facilitating the experimental measurements as well as leading to
competition for soil water.
Net CO, uptake over 24-h periods measured in the laboratory will be analyzed using an
environmental productivity index P P I ) that can incorporate simultaneous effects of soil water,
air temperature, and light. Based on EPI, net CO, uptake and hence plant productivity will be
predicted for the three species in the field under various treatments. In particular, plots
containing all three species will be exposed to the following five conditions at the field site: (1)
control, (2) doubling the soil water availability, (3) halving the soil water availability, (4)
increasing the temperature by 5"C, and (5) reducing the light by 30%. Activity of the two CO,
fixation enzymes, Rubisco and PEPCase, will be determined for these various environmental
conditions; also, partitioning of carbon to various organs will be measured based on 14C0,
labeling and dry weight analysis. Thus, enzymatic and partitioning controls on competition
among sympatric model plants representing all three photosynthetic pathways will be
investigated. Whether net CO, uptake measured in the laboratory can predict long-term
responses of plants in the field will be evaluated under various environmental conditions
associated with global climatic change.
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Because the annual reports, including one recently submitted electronically, chart the
yearly progress, the next comments will relate the above listed manuscripts to the original
abstract. In particular, the major objectives were basically accomplished in the 13 main
publications. One unexpected aspect was the great importance of root properties. For instance,
the temperature dependence of root growth was found to be crucial for interpreting relative
seasonal responses of Agave deserti, Enceliafarinosa, and Pleuraphis rigi& (formerly called
Hilaria rigih). Moreover, variations of the relative abundance of these three sympatric
codominants with slope also could be interpreted based primarily of thermal responses of the
roots. Of the 9 publications acknowledging partial support from grant number
DE-FG03-93ER61686, many dealt with root properties. Also, distribution of photosynthetic
products was considered, especially with regard to specific phloem contents, about which little
was previously known for the desert species considered.
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