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Outcomes/Impacts 

Aim 1 activities contribute to project-level outcomes and impacts primarily through the establishment and measurement of carbon and nutrient pools and fluxes on a three-tiered monitoring network. The data generated from this network will quantify the climatic, soils, and management impacts on carbon sequestration in planted pine ecosystems and provide data necessary for the Aim 2 team to build and verify stand- to regional-level models that simulate pine forest dynamics under varying climate. These data and simulations will form the core of the PINEMAP Decision Support System which will provide landowners and managers the tools necessary to make decisions about managing planted pine for increased carbon sequestration, enhanced fertilizer efficiency, and resilience to altered disturbance regimes.

Outputs 

Aim 1 Products (Jan – June 2012)

1. Tier 1 – Legacy Experiments:  Industry/University Cooperative Research installations to include in the Tier 1 – Legacy Experiments have been identified. Archived data from these sites has been transferred to PINEMAP for uploading into TerraC. 
2. [bookmark: _GoBack]Tier 2 – Active Experiments: Industry/University Cooperative Research installations that will be included as Tier 2 – Active Experiments have been identified.  Achived data from these sites has been transferred to PINEMAP for uploading into TerrC.  One half of the sites have been selected where tree cores will be collected in 2012 for 13C/14C analysis to determine water use efficiency.  The other half of the sites will be sampled in 2013. The sites where samples will be collected in 2012, 2013, 2014 and 2015 have been identified.  Field work to collect the tree cores and the inventory biomass samples started in June 2012. 
3. The four Tier 3 – Throughfall  Exclusion and Fertilization Experiments were installed.  Throughfall collectors were completed and the plots were fertilized.  Sap flow monitors to measure evapotranspiration rates were installed at each site.   Protocols for tree core collection, soil sampling, and biomass sampling have been finalized  uploaded to the PINEMAP website where they will serve as a reference for field work on the Tier 2 and Tier 3 sites.  The soil procedure for measuring soil respiration and separating heterotrophic and autotrophic respiration are being tested. 
4. Microclimate and sapflow data collection has been automated data are posted daily at http://www4.ncsu.edu/~anoorme/PINEMAP/index.html
5. Studies of N fertilizer uptake efficiency using 15N labeled enhanced efficiency fertilizers were established at 28 sites in the South associated with Tier II Active Experiments in 2011 and 2012. Samples of 15N in ecosystem components (trees, understory vegetation, forest floor, and soil) were collected and are being analyzed using IRMS.
6. Studies of N2O and NOx emissions following nitrogen fertilization were established at a subset of the Tier III sites in 2012.  Trace gas estimation for N20 was completed 1 week prior to fertilization, 3 weeks and 8 weeks after fertilization.  All gas samples have been analyzed.
7. Protocols for separating heterotrophic (Rh) and autotrophic (Ra) components of soil respiration are being tested in order to determine the final methods that will be used in remainder of the project.    
· Preliminary results on an ancillary research site where total soil CO2 efflux was measured before and after root girdling using a 20 cm pipe suggest that pipes installed in the spring (March-May) reduced total soil CO2 efflux and average of 17% and that total soil CO2 efflux during this period was correlated with microbial biomass carbon.
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Events/Activities
· Aim 1 team met in Athens, GA on April 3-5, 2012 to discuss Tier 2 measurement protocols and prepare for the PINEMAP annual meeting.
· PINEMAP annual meeting in Atlanta, GA on May 14-16, 2012. 
· Presentation on PINEMAP to members of the Forest Productivity Coop at the annual Contact Meeting in Alexandria, LA on June 13-14, 2012
· Workshop for PINEMAP industry members on the impacts of the 2011 drought on growth of loblolly pine in the south was held in Alexandria, LA on June 12, 2012. 
· Aim 1 members participated in a meeting on 3PG modeling organized by Aim 2 on July 2, 2012 in Charlotte, NC. 


Milestones and Work Plan Progress

See revised Aim 1 year 2 workplan. 


Annual Report Sidebars

1. Use of nitrogen isotopes to study the ecosystem fate of applied fertilizer N. 
2. Initial results from throughfall exclusion studies. 
3. We will have a small but possibly interesting dataset on the N20 response to fertilization in Tier III and we hope to supplement this with Tier II sites that have had previous fertilization.  



Broad Impacts & External Collaborations

The Forest Productivity Cooperative  and PINEMAP organized a workshop for forest industry on the effects of drought on the growth and productivity of loblolly pine in the  Western Gulf region of the South.  The workshop presented data from empirical field trials that are part of the Tier II network, remote sensing approaches, and process modeling. This workshop was attended by over 75 industry foresters. This workshop demonstrated the key role that the field trial network established by PINEMAP coupled with the modeling work of PINEMAP has on our ability to understand the impacts of climate variability on growth and sustainable management of loblolly pine.  


Training 

· Madison Akers, Research Coordinator, University of Georgia. Madison is coordinating baseline measurements on Tier II sites and overseeing installation and data collection on the Georgia Tier III site. 
· Tim Albaugh, Research Associate, North Carolina State University. Tim is evaluating impacts of weed control and fertilization on loblolly pine using the 3-PG model.
· Jose Alvarez, Postdoctoral Associate, North Carolina State University. Dr. Alvarez is evaluating changes in loblolly pine leaf area due to silvicultural treatments as a component of the 3-PG model.
· Stan Bartkowiak, M.S. student, Auburn University. Stan’s research focus is measuring water fluxes at Tier III sites; developing improved methods to evaluate stomatal response to update 3-PG.
· Joe Clark, M.S. student, Auburn University. Joe’s research focus is assessing relationships among intercepted radiation, LAI, photosynthetic capacity, phenology, and productivity in loblolly pine. 
· Andrew Faison, Undergraduate Intern from Virginia State University. Andrew is assisting Jay Raymond at Virginia Tech with investigating the mechanisms nitrogen dynamics and uptake efficiencies of N containing fertilizers in loblolly pine plantations using stable isotope (15N) techniques.
· Sam Frye, Research Technician, Virginia Tech. Sam is assisting with soil CO2 efflux and N2O measurements and installation and data collection on Tier II and Tier III sites. 
· Bethany Gregory, Undergraduate Intern, Virginia Tech.  Bethany is helping Andy Laviner with a study on environmental manipulation of fertilization, drought, and thinning in loblolly pine plantations.
· Amanda Hancock, undergraduate assistant, Texas A&M University, Carbon monitoring protocol implementation for Tier II sites.  
· Brett Heim, M.S. student, Virginia Tech. Brett’s research focus is separating heterotrophic and autotrophic respiration components of soil CO2 efflux.
· Rebecca Jarvis, Undergraduate Intern from Virginia Tech.  Rebecca is assisting Wen Lin at North Carolina State University with quantifying the growth rate of loblolly pine, and analyze its sensitivity to temperature and precipitation dynamics.
· Will Kennerly, Undergraduate Intern, Virginia Tech.  Will is helping Brett Heim with experimental manipulations of belowground metabolic activity in order to separate microbial respiration from plant respiration.
· Andy Laviner, Research Coordinator, Ph.D. student, Virginia Tech. Andy is coordinating baseline measurements on Tier II sites and overseeing installation and data collection on the Virginia Tier III site; his research focus is water use efficiency in loblolly pine.
· Wen Lin, Ph.D. student, North Carolina State University. Wen’s research focus is water use efficiency in loblolly pine using 12C/13C ratios in wood.
· Geoffrey Lokuta, Research Coordinator, University of Florida. Geoff is coordinating baseline measurements on Tier II sites and overseeing installation and data collection on the Florida Tier III site.   
· Cody Luedtke, Ph.D. student, University of Georgia. Cody’s research focus is soil CO2 efflux.  
· Adam Maggard, Ph.D. student, Oklahoma State University. Adam’s research focus is ecophysiology on Tier II and Tier III sites. 
· Casey Meek, Research Associate, Oklahoma State University. Casey is assisting with ecophysiological and process measurements on Tier III and Tier II sites.
· Greg Nagel, undergraduate assistant, Texas A&M University, Carbon monitoring protocol implementation for Tier II sites.  
· Josh Parisher, undergraduate assistant, Texas A&M University, Carbon monitoring protocol implementation for Tier II sites. 
· Jason Pike, Research Technician, Oklahoma State University. Jason is assisting with installation, maintenance, and data collection on Tier III sites.
· Jill Qi, Ph.D. student, University of Georgia. Jill’s research focus is soil water and deep soil carbon responses under rain throughfall treatment at Tier III sites.
· Jay Raymond, Ph.D. student, Virginia Tech. Jay’s research focus is N uptake efficiency of enhanced efficiency N fertilizers using 15N stable isotopes. 
· Rachel Ryland, summer undergraduate research assistant: Rachel has received training in field sampling of trace gases at the Georgia Tier III installation and has been trained in laboratory techniques for soil gas analysis on the gas chromatograph.
· Charles Allen Sherrod, summer undergraduate research assistant: Allen has received training in field sampling of soil at the Georgia Tier III installation and has been trained in laboratory techniques for soil sample preparation and analysis.
· Santosh Subedi, Ph.D. student, Virginia Tech. Santosh’s research focus is identifying an improved method to determine fertility rating for 3-PG.
· Elaine Stebler, Research Technician, Oklahoma State University. Elaine is coordinating baseline measurements on Tier II sites and overseeing installation and data collection on the Oklahoma Tier III site.
· Tom Stokes, Research Associate, Auburn University. Tom is assisting with installation and data collection on Tier II and Tier III sites.
· Maxwell Wightman, M.S. student, University of Florida. Max’s research focus is ecophysiology of drought response on the Florida Tier III site. 
· Madison Wigley, undergraduate assistant, Texas A&M University, Carbon monitoring protocol implementation for Tier II sites.  
· Lu Zhai, Ph.D. student, Texas A&M University. Lu’s research focus is family and culture effects on ecosystem C and N dynamics.
· Yang Zhang, Ph.D. student, Texas A&M University. Carbon and nitrogen cycling response to drought at the Oklahoma Tier III site.
Collaborations and “integrated” knowledge developed


Needs from/linkages to other Aim groups

Tier II data on tree growth and carbon sequestration is being collected and will be provided to Aim 2.  

Links to Aim groups working on decision support efforts within PINEMAP. 



Leveraged funding/additional resources

· National Science Foundation, Center for Advanced Forestry Systems.  $300,000 to Virginia Tech to renew NSF  I/UCRC program for 2012-2017. 
· Jill Qi is a PhD student participating in PINEMAP but is funded through a graduate assistantship from the University of Georgia. 


Work planned/progress expected

See Aim 1 year 2 workplan. Progress is being made on the items indicated in the workplan. 


PINEMAP Newsletter

The impact of the 2011 drought on the growth of loblolly pine in the South. 
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