Project Title:  Climate and Vegetation Controls on Soil Nutrient Partitioning in Dryland Ecosystems

Problem Statement
Globally, the integrity of many ecosystems is threatened by dramatic shifts in climate and invasion of exotic plant species. Changing climate is expected to alter the magnitude and seasonality of precipitation over the next century (Easterling et al. 2000).  Climate change is also culpable for shifts in plant community composition (D'Antonio and Vitousek, 1992).  These and many other studies have raised concerns that changes in hydroclimate and shifts between shrub and grass dominated systems will alter carbon (C) and nitrogen (N) partitioning, particularly in dryland systems where water and N are often limiting or co-limiting factors (Hooper and Johnson, 1999).  Although there is general agreement that nutrient-water relations are sensitive to climatic and community level disturbances, few studies have examined the effects of changing precipitation and vegetation on ecosystem N cycling in arid and semi-arid ecosystems (Chen and Stark, 2000; Sperry et al., 2006). 

Research Objectives
This research program seeks to address uncertainties in C and N cycling under changing climatic and land cover scenarios, and includes 3 primary objectives: 1) Differentiate between physical and biological controls on N partitioning and transport.  2) Characterize these controls in terms of shifting climate and land cover.  3) Quantify N process rates and losses as a function of soil moisture for model development.

Site Description
Despite the need for research in this area, my proposal includes the only long-term (20 year) assessment of nutrient-water dynamics using experimental field manipulations of precipitation and vegetation in a cool desert region (Forman and Anderson, 2005).  Experimental treatments: The site is located in central Idaho and contains 36, 8 m2 plots in a strip split plot design.  Each treatment is replicated 3 times and includes 3 precipitation treatments simulating shifts in seasonality (ambient, increased dormant season precipitation, and increased summer season precipitation), 2 soil depth treatments controlling soil water availability (0.5 m vs. 2.0 m soil profiles), and 2 vegetation treatments representative of the most common community types in the Sagebrush Steppe (native sagebrush community assemblages vs. monocultures of crested wheatgrass).  Site Characterization and instrumentation:  soil profiles in each plot have been characterized for total N and δ15N pools, soil texture, bulk density, moisture retention and hydraulic conductivity.  Plots are instrumented with Decagon soil moisture and tension probes at 20 and 50 cm depths to monitor soil water movement and storage.  Prenart tension lysimeters are installed at 50 cm depths in each plot to track water and nutrient losses to the subsoil.



