Thresholds of Disturbance: Land Management Effects on Vegetation and Nitrogen Dynamics

2001 Quarterly Reports

All 2001 quarterly reports available for this project are contained within this document.  Use the following links to quickly navigate to a specific report.

Quarter 1
Quarter 2
Quarter 3
Quarter 4
SREL progress, first quarter (Oct - Dec, 2000)

October -  December.   Conducted disturbance survey within each of the 32 400 m x 400 m field sites.  The purpose of this survey was to obtain a quantitative estimate of disturbance within each site so that sites can be arrayed by disturbance intensity.  Disturbance features in the ground and canopy layers were classified by type (e.g., open canopy, bare soil) and magnitude (e.g., size of canopy opening).  

October - Preliminary analyses of vegetation survey data to compare vegetation composition and species richness among field sites.

November - Presentations made to the Westinghouse Environmental Advisory Committee of the Savannah River Site; SEMP Research Coordination Meeting in Columbus, GA ; and SEMP Technical Advisory Committee in Washington, DC.  Poster presented at the annual SERDP Technical Symposium in Washington, DC.

Milestones

	- Install seedlings (Burn4)
	9/2000-12/2000 


We did not complete this milestone for two reasons.  

First, it was necessary to add the field disturbance survey to determine if sites allocated as Burn 4 encompass a similar range of disturbance intensity as sites allocated as Burn 2.  Lack of a comparable initial range of disturbance between the two burn treatments could confound the experiment. The disturbance survey was not completed in time to plant seedlings in Burn 4 sites.  

Second, neither oak nor pine seedlings could be located or were available in November or December, 2000.

Rescheduling the seedling planting milestone is contingent upon seedling availability and access to the field sites.  Many of the sites will be unavailable January - March, 2001.  If we can obtain seedlings and enter sites, we should be able to meet this milestone by 30 April, 2001.

SREL progress, second quarter (Jan - March, 2001)

Accomplishments

During the second quarter, from January through March, 2001, progress on our project consisted of 1) final research site selection based on baseline vegetation, soil texture, and disturbance surveys; 2) purchasing or fabricating and deploying environmental and biotic monitoring equipment; and 3) completing the December, 2000, milestone by planting seedlings in 2 yr burn sites.  

Results of the vegetation, disturbance, and soil texture surveys indicated that three of the 32 sites selected in spring, 2000, were put into the wrong soil texture (sandy vs. clayey) or military disturbance (lighter vs. heavier) category, or had vegetation that was different from all other sites.  We have identified three "replacement" sites, and are currently conducting baseline surveys and consulting with installation managers to determine if these new sites are compatible with our experimental design.

Environmental and monitoring equipment was purchased or fabricated and is currently being deployed in the research sites.  Miniature temperature sensors/dataloggers were purchased for soil and air temperature; rain gauges and lysimeter pots are being fabricated.  Litter traps have been fabricated and deployed in most sites.  Finally, seedlings, obtained from USFS - Savannah River Station, were planted in 2 yr burn sites.

Milestones

3/2001 - Deploy 15N litter

Lysimeter pots have been constructed and leaf litter obtained from greenhouse-grown boxelder (Acer negundo) spiked with 15N labeled NO3-NH4 fertilizer.  Leaf litter is currently being analyzed to determine its initial 15N:14N ratio, and a pilot project is being established in the field to examine litter decomposition in lysimeter pots.  

Concerns

There are no concerns at this time.

SREL 3rd quarter 2000-01 (April-June, 2001)

Accomplishments
Research efforts during the first half of 2001 concentrated on the following: planting seedlings to monitor for growth and mortality, installing temperature and soil moisture monitoring equipment in each site, constructing installing and monitoring litter traps in each site, implementing an aboveground decomposition study, and initiating soil nitrogen studies. 

A 100 x 100 m plot was established during summer, 2000, in each of 32 400 x 400 m sites for vegetation and environmental monitoring.


Temperature and soil moisture.  To assess temperature, four continuously logging soil temperature sensors (ibuttons) have been installed in each of the 32 sites.  Air temperature also is being continuously logged in each site.  Four soil moisture access tubes were installed in each site for in-field measurement of volumetric soil moisture.  

Decomposition and nitrogen studies.  At 8 points in each of the 32 sites the mass of the forest floor was estimated by collecting 491 cm2 samples (256 total) of the pooled Oi Oe and Oa layers from each plot in May.  Samples were dried at 70C.  The samples will be analyzed for C and N to determine the total amounts of carbon and nitrogen in the forest floor.  Below each sample a 7 x 16-cm soil core was collected and sieved for roots, and the soil was used to measure soil mineralization.  The initial extraction has been completed and the incubation will be completed using a similar method as Garten in an effort to share methodology among SEMP projects. 

An aboveground decomposition study is underway with 896 litter decomposition bags constructed and arrayed across our 32 study sites.  The study was initiated in April 2001 and the first set of samples have been harvested and mass loss for the initial 4 week period has been analyzed. 

Litter traps and seedling monitoring.  In March, 2000, litter traps were constructed and eight traps were installed in each of the 32 sites (256 total).  During late May / early June the seed/litter traps were sampled and the litter was sorted into seeds, foliage and miscellaneous woody debris.  These samples will be analyzed for total carbon and nitrogen to evaluate carbon and nitrogen input into these systems.  In early June, oak and pine seedlings planted in January/February, 2001, were censused for both growth and survival.

Milestones and Future Plans

Milestone:  Vegetation census 5/2001 through 9/2001.  Our immediate goal for June - August is to complete the 2001 vegetation census.  We will repeat the summer, 2000, sampling for ground layer vegetation.  In addition, we will collect stand LAI data and stand age data, and will utilize the SEMP-wide disturbance survey protocols to assess disturbance within each site.

Milestone:  Monitor demography 6/2001 through 8/2001.  We are implementing a seedling survey and seedling demographic monitoring in July.  

Other plans are to continue monitoring environmental parameters and nitrogen transformations throughout the growing season.  In addition, we will install a 15N pot experiment and begin monitoring soil respiration in selected sites.

Concerns

None at this time.

SREL 4th quarter 2000-01 (July-September, 2001)

Accomplishments

Research efforts during summer 2001 concentrated on the following: monitoring planted seedlings for growth and mortality, monitoring temperature and soil moisture in each site, collecting litter and seeds in traps in each site, gathering preliminary data from an aboveground decomposition study, surveying groundlayer vegetation in each site, and marking woody seedlings for demographic monitoring in each site.  Most of this effort was focused in the 100 x 100 m vegetation and environmental monitoring plot established during summer, 2000, in each of the 32 400 x 400 m sites.  Half of the sites (16) will be burned in early 2002 to provide the 2 year burn treatment.


Temperature and soil moisture.  Environmental monitoring equipment was installed in each site during spring and early summer 2001. To assess temperature, four continuously logging soil temperature sensors (ibuttons) were installed in each site.  Air temperature also is being continuously logged in each site.  Four soil moisture access tubes were installed for in-field measurement of volumetric soil moisture.  Soil moisture has been measured concurrently with field incubations of plant root simulator probes and soil efflux measurements.  Initial information from summer, 2001 showed a pattern of increased volumetric soil moisture with increased clay content.  In September, sites with light military use and clayey soil had the greatest volumetric soil moisture content (39.9%) followed by heavy use clay sites (26%), light use sand sites (17.6%) and heavy use sand sites (10.4%).       

Decomposition and nitrogen studies.  At 8 points in each of the 32 sites, the mass of the forest floor was estimated by collecting 491 cm2 samples (256 total) of the pooled Oi, Oe and Oa layers from each plot in May, 2001.  Samples were dried at 70 oC and analyzed to determine the total amounts of carbon and nitrogen in the forest floor.  Below each sample a 7 x 16-cm soil core was collected and sieved for roots; this soil is being used to measure soil mineralization.  The incubation ran 84 days. The initial extraction and a 42-day extraction have been completed using a similar method as Garten in an effort to share methodology among SEMP projects. The final 84-day extraction is currently being analyzed.   In the initial extractions, NO3 (0.1 μg N g-1 soil) was highest in sandy sites with heavy military use, suggesting a potential for nitrogen loss in these sites.

An aboveground decomposition study is underway with 896 litter decomposition bags constructed and arrayed across the 32 study sites.  The study was initiated in April 2001.  The first two sets of samples have been harvested and mass remaining for the initial 4-week period and 16 week periods have been analyzed.  After 16 weeks, mass remaining varied from 86.8 to 88.6 percent.  This study is ongoing, and will continue for the duration of the project.  Later harvests will test the effect of litter elevation on decay in an attempt to simulate the effect on differing understory composition on litter decay rates.  The complete dataset will also be used to model decay rates for the 32 upland pine/oak forests.

Litter traps and seedling monitoring.  In March, 2000, litter traps were constructed and eight traps were installed in each of the 32 sites (256 total).  During late May / early June the seed/litter traps were sampled and the litter was sorted into seeds, foliage and miscellaneous woody debris.  The initial results from May 2001 show similar litterfall rates across the sites.  Inputs ranged from 0.46 to 0.51 g2/m2/day.  A September harvest in currently being completed and a peak litterfall harvest is planned for late fall. These samples will be analyzed for total carbon and nitrogen to evaluate carbon and nitrogen input into the sites.  In early June, oak and pine seedlings planted in January/February, 2001, were censused for both growth and survival.  By June 2001 the pine seedlings had high mortality (from 54 to 83%) while the oak seedlings ranged from 0 to 10% mortality.  Growth rates for surviving seedlings were generally higher for the oak seedlings (9 week interval rates of 1.6 to 13.8 cm/plant).  As expected in this stage of development, the longleaf pine seedlings have low growth rates of  0.4 to 3.4 cm/plant.

Milestones and Future Plans

Milestone:  Vegetation census 5/2001 through 9/2001.  We have repeated the summer, 2000, sampling for ground layer vegetation.  In addition, we have collected stand LAI data using hemispherical photography at 25 points per site.  These data are currently being analyzed.  

Milestone:  Monitor demography 6/2001 through 8/2001.  A seedling survey and seedling demographic monitoring was initiated in July, 2001.  Seedlings were surveyed in a 1 m x 6 m strip plot at 10 sampling points in each site.  At least 50 pine and oak seedlings have been marked in each site to follow survival and growth.  

We have utilized the SEMP-wide disturbance survey protocols to assess disturbance within each site.  Sites range from 12 – 63 % ground layer cover.
We plan on coring trees in each sites during winter 2001/2002 to determine stand age.   Soil respiration rings are being installed to measure soil respiration across sites.  A root exclusion treatment is being incorporated to evaluate the relative contribution of roots to total soil respiration.  Initial soil efflux values ranged from 4.5 μmol m-2 s-1 on clayey soil in Aug 2001 to 5.8 μmol m-2 s-1 on sandy soils. 

Concerns

None at this time. 
