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Accomplishments

From October to December, 2001, we 1) established site burn treatments and field protocols for monitoring ecosystem responses to landuse treatments; 2) completed and submitted a journal article on baseline vegetation of field sites; and 3) participated in, and responded to, research coordination and technical advisory meetings.


Field research.

From October to December, five of the 32 research sites were burned by wildfires or controlled burns.  Two of the sites burned by wildfires, F1B and B2B, were dropped from the research and replaced by sites chosen earlier in 2001.  Both the dropped sites had been considered for removal before the wildfires because they had unintended disturbances or did not fit with other sites in their treatment category:  B2B has pine beetle damage and F1B does not fit with the other sites with high military use. The other three burned sites have been allocated to the 2 yr burn treatment, which is scheduled to occur in 16 sites before the 2002 growing season.  We are working with Fort Benning land managers to ensure the burn treatments and protect the 16 sites in the 4 yr burn treatment; some sites may be ploughed to prevent unintended burning.  Table 1 shows the current allocation of field sites to the landuse categories.

	Site
	Military Use
	Soil Texture
	Burn Treatment

	D16A
	Heavier
	Clayey
	2

	D16C
	Heavier
	Clayey
	2

	D16H
	Heavier
	Clayey
	2

	I5B
	Heavier
	Clayey
	2

	D16D
	Heavier
	Clayey
	4

	D16E
	Heavier
	Clayey
	4

	D16F
	Heavier
	Clayey
	4

	D16G
	Heavier
	Clayey
	4

	D3B
	Heavier
	Sandy
	2

	D14A
	Heavier
	Sandy
	2

	D16B
	Heavier
	Sandy
	2

	F1A
	Heavier
	Sandy
	2

	D14C
	Heavier
	Sandy
	4

	F1C
	Heavier
	Sandy
	4

	T1A
	Heavier
	Sandy
	4

	T1B
	Heavier
	Sandy
	4

	B2A
	Lighter
	Sandy
	2

	I5A
	Lighter
	Sandy
	2

	O10A
	Lighter
	Sandy
	2

	O10B
	Lighter
	Sandy
	2

	C1A
	Lighter
	Sandy
	4

	M8A
	Lighter
	Sandy
	4

	M8B
	Lighter
	Sandy
	4

	D14B
	Lighter
	Sandy
	4

	A15A
	Lighter
	Clayey
	2

	A15B
	Lighter
	Clayey
	2

	B2C
	Lighter
	Clayey
	2

	B2D
	Lighter
	Clayey
	2

	Q3A
	Lighter
	Clayey
	4

	Q3B
	Lighter
	Clayey
	4

	Q4A
	Lighter
	Clayey
	4

	Q4B
	Lighter
	Clayey
	4


Research efforts from October to December were primarily aimed at finishing setting up equipment and procedures to monitor response to the land use treatments in each site.  For example, litter bags and traps were replaced in burned sites.  This effort is ongoing; equipment must be removed as scheduled sites are burned before the 2002 growing season, then immediately replaced to capture post-fire ecosystem responses.

Initial environmental monitoring data have been summarized and subjected to preliminary analyses to examine pre-burn differences between sites in land-use (HC, HS, LC, LS) and burn treatment categories.  Preliminary analysis of variance (ANOVA) of hemispherical canopy photos taken from herb layer height shows that canopy openness (%) and leaf area index (LAI, Mols m-2 d-1) reflect landuse effects on canopy tree density and vegetation re-growth (Figure 1).  In general, 2 yr burn (Burn2) sites have a more open canopy (F = 79.69, p < 0.0001) and lower LAI (F = 76.09, p < 0.0001) than 4 yr burn sites, perhaps because the latter tend to be in naturally protected locations that have been less likely than surrounding areas to burn over time. Only clayey sites (C) with lighter military use do not differ in canopy openness or LAI between burn treatment categories.  These sites are richer and have higher tree density than sandy (S) sites; they perhaps do not differ between Burn2 and Burn4 locations in tendency to burn or have faster or more species-rich vegetation recovery after fire than sandy sites.  Greater differences in canopy openness and LAI of clayey sites compared to sandy sites in heavier (H) vs. lighter (L) military use suggest more pronounced successional response and, perhaps, lower threshold for landuse disturbance in clayey sites.
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Fig. 1.  Mean pre-burn treatment canopy openness (%) and leaf area index (LAI, Mols/m2d) of 2 yr (Burn2) and 4 yr (Burn4) clayey (C) and sandy (S) upland forest sites in compartments with mechanized (H) or infantry (L) military training.  Means with the same letter do not differ significantly.  

Lab incubations suggest mineralization is influenced by soil texture.   After 12 weeks, soils from sandy and clayey sites continue to differ in extractable NH4-N and NO3-N (Figure 2), which indicates mineralization potential differs with soil texture.
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Fig. 2. Means (bars) and standard errors (+) of extractable NH4-N and NO3-N in soil cores from clayey and sandy sites incubated in the laboratory for 0, 6, and 12 weeks.    


Reporting activities

Data analyses and manuscript preparation were completed for baseline surveys of vegetation, soil texture, and disturbance features in SREL field sites.  A manuscript “Soil texture, land use intensity, and vegetation of Fort Benning upland forest sites” by John Dilustro, Beverly Collins, Lisa Duncan, and Rebecca R. Sharitz was submitted to the Journal of the Torrey Botanical Society in December.  A poster “ SEQ CHAPTER \h \r 1Soil texture, land use intensity, and vegetation of Fort Benning sandhills sites” by B. Collins, J. Dilustro, L. Duncan, and R. Sharitz was presented at the SERDP Annual Technical Symposium in November.

Beverly Collins, John Dilustro, and Lisa Duncan presented a research update at the November Research Coordination and Technical Advisory Committee meetings in Columbus.  SREL action items from the TAC meeting are attached as Appendix A.

Concerns

Concerns at this time center around the burn treatments.  We are concerned about the unpredictability of weather and chance events that might affect whether 2 yr burn sites are burned before the 2002 growing season.  We are working with Fort Benning land managers to protect 4 yr burn sites from unintended fires.

Milestones

All milestones have been met except the proposal for the Sandhills Fall Line Testbed (11/2001).  The call for these proposals has not yet been issued.

 Appendix A.  SREL Action Items for SEMP TAC meeting 7-9 November, 2001

1. Tree Planting:

Concerns are a) value of results relative to cost and manpower resources and b) ability to obtain quantified data regarding seedling growth over a short period of time, especially for the longleaf pine seedlings.

      Response:

The SREL research monitors composition and dynamics of the understory/ground layer in response to burn treatments and time-since-burning over the suite of experimental sites because understory response a) is usually rapid and occurs within the timeframe of the research, b) is a measure of regeneration and community trajectory (what we wish to quantify), and c) has been shown to be sensitive to disturbance type, frequency, and intensity.  We specifically focus on dynamics of dominant canopy species in the groundlayer (pines, oaks) because they a) indicate community trajectory and b) are of ecological and management interest.  

Regeneration of oak and pine species can be broken into a series of events:  seed input, seed survival and germination, early seedling (groundlayer) survival and growth, older seedling/sapling survival and growth.  The SREL proposal included each of these events as components of our research.  At issue is the early seedling survival and growth component, which we proposed to examine by a) monitoring survival and growth of naturally-occurring seedlings and measuring growth of planted oak and pine seedlings in the groundlayer (see proposal excerpt below).  Both of these activities were proposed to begin in 2001 and continue through the end of the study, to allow us to capture both short- and longer-term responses.

Our research tests whether vegetation composition and dynamics in response to differences in fire frequency and military training intensity differ between sandy and clayey soils.  Texture is expected to influence soil water and nutrient availability, and biogeochemical cycling, especially N cycling.  To capture the underlying effect of soil texture on plant response, we proposed to employ methods and measures that link plant dynamics (survival, growth) with soil-driven processes (e.g., N cycling).  For the planted oak and pine seedlings, this entails monitoring seedling growth, plant nutrient content, and localized N cycling (see proposal excerpt below). 


[From the SREL proposal (paragraphs re-arranged and extraneous sentences removed to improve clarity)]:


“We will monitor dynamics of individuals of dominant canopy and understory species in the understory to determine if there are disturbance thresholds beyond which these species do not grow or survive.  We will mark at least 100 individuals of the two dominant pre-treatment canopy species, subcanopy species, and herb layer species in the understory of each community.  …survival and growth (using an appropriate species-specific growth measure) of each individual will be monitored.


To determine effects of the management treatments on both biogeochemical cycling and regeneration of the dominant species, seedling growth and nitrogen transformations will be monitored in lysimeter pots, constructed as described above.  One pre-germinated pine or oak seedling will be planted in each pot. One pot of each species will be established at < 10 grid intersection nodes in each block.  Seedlings will be measured for length and then planted.  Soil in the pot will be sampled for nitrate and ammonium at the time of planting.  Leachate will be collected from each pot and analyzed for nitrate and ammonium.  Plants will be established a) over winter Yr1 (1 yr post-burn) in Burn4 sites and allowed to grow for three years, and b) over winter Yr3 (post-burn) in Burn2 sites and allowed to grow for two years. They will then be harvested, measured for above-ground stem length, leaf number (hardwoods) and leaf area (hardwoods), dried, weighed for above and below ground mass, and ground for nitrate and ammonium tissue analysis.  Soil in the pots will be analyzed for nitrate and ammonium.”


As proposed, we have marked naturally occurring oak and pine seedlings in each of the 32 research sites during summer 2001.  This required ca. 12 person-days, or 1.5 hr per site for each of two teams.  Because of the large effort required to mark plants, we have restricted this component to only canopy (oak, pine) species; i.e., we have not marked saplings, shrubs, or herb species.  Composition and dynamics of these strata and species are being captured by the vegetation sampling (line intercept).


During late winter, 2000-01, we planted 12 oak (Quercus alba) and 12 pine (Pinus palustris) seedlings in each of the 16 Burn4 sites.  In essence, these seedlings represent a cohort of seedlings that might have established during the first post-burn year, with similar species composition over all sites.  We planted the seedlings directly into the ground rather than in lysimeter pots (as proposed) because a) quality data on soil N cycling could be obtained by monitoring the local soil environment and b) plant-soil responses could be captured by harvesting and measuring plants at the end of the experiment as proposed (see above).  Direct-planting was thought to be preferable to the lysimeter pots because the data could still be obtained while avoiding some of the  “costs” of the pots, such as a) container effects on N cycling, b) container effects on plant growth, and c) visible pots being removed or tampered with.


The seedling planting effort required ca. one hr per site, or two person-days (16 hr) for all 16 sites.  The initial monitoring in June, 2001, consumed ca. one person-day, or 30 min per site.  The seedlings will be measured for height each year, which, based on the initial sampling effort, will require ca. one person-day yearly.  The seedlings will be left in place, to grow for 3 yr, then harvested.  Harvesting plants will likely require ca. four person-days of effort, but will yield data on relative growth rates; plant allometric responses, including root lengths; and plant mass and nutrient content.  We expect the longleaf seedlings to allocate mass to below ground growth, and wish to determine if allocation to root differs between soil texture or military training categories.  Current and past studies of oak and pine seedling response to environmental variation have shown that a) initial (first-year) differences in oak (Q. michauxii) seedling response to the environment persist as long as 7 yr (Collins and Battaglia, in press; Weisenhorn, Battaglia, and Collins, unpublished data), b) longleaf pine seedlings planted over clearcut-forest edges show growth differences in response to the environment during the first 3 years (Collins and Imm, unpublished data).


In response to the concern that the effort involved in planting the oak/pine seedlings is too large and the potential for obtaining quality data too small, we suggest:

a. The major part of this effort (the planting) is completed for the seedlings in the Burn4 sites.  Monitoring height requires little effort each year.  Harvesting plants will require effort, but will yield valuable information (see above, below).

b. The planted seedlings will yield information that supplements or completes other measures of the seedling survival/growth component of regeneration.  For example, monitoring naturally occurring oak and pine seedlings can only yield information about species that are present.  Planting seedlings over all sites removes the variation associated with species differences among sites, and gives a “common unit” for observation (i.e., the seedlings serve as “phytometers”).

c. The harvested seedlings will yield valuable information about plant-soil responses.  This information is needed to test the hypothesis of our research.  The planted seedlings provide a common “plant” (species, age, relative growth stage) that can be measured over sites.

In summary, we suggest the remaining work for the seedlings planted in Burn4 sites is sufficiently small, and the information to be obtained sufficiently valuable, to keep this component of the research.  The resources and effort required for seedling sampling within each site are less a concern than the time needed to rotate through all sites; the latter, which depends on site access, limits all our field sampling. We will evaluate the effort required for planting seedlings in the Burn2 sites relative to the information to be gained.  One possible benefit is that we can monitor growth and plant-soil responses of seedlings that represent immediate post-burn establishment with uniform species composition over sites.  However, it is likely that burns will be carried out over several months, from November, 2001, through May, 2002; this long time window will complicate seedling planting times and the information that could be gained. 

2.  Soil Moisture: 

Request for “a better understanding of how soil moisture data will be used in the project, and the overall plan to obtain these data for the SREL sites.”

Response:


Soil moisture is one of several environmental variables monitored in each site.  Each variable chosen for monitoring was selected because it a) is known to change with site conditions or in response to an experimental treatment (such as fire) and b) can be efficiently monitored with available or inexpensive equipment.  We elected to monitor soil moisture because a) soil dry-down and recharge properties are primarily affected by soil texture (% clay), b) soil moisture can influence biogeochemical cycling, and c) soil moisture can limit plant growth.  Because the effort needed to sample soil moisture adequately had to be balanced with the concern over loss or damage to field equipment such as dataloggers, we proposed to monitor soil moisture gravimetrically with rotation among sites (see proposal excerpt below).

From the SREL proposal:

“Procedures for physical environmental measures have been revised to alleviate installation managers’ concerns that equipment would be damaged in the field and to reduce the duration of site visits.  To describe the pattern of physical factor alteration among the management treatments, we will measure canopy openness, maximum daily air temperature, minimum daily air temperature, soil temperature at 5 cm and 10 cm depths, rainfall, and relative humidity in each edge and interior block.  Measures will be taken at five distances (sampling points) up to 10 m in two directions from 4 grid intersection nodes in each sampling block (Fig. 3).  Distances will be chosen to capture the scale of environmental variation.  Measures will be taken over one day at each node.  At each sampling point, soil moisture will be sampled gravimetrically; air and soil temperature and relative humidity will be measured; and rainfall will be collected.  Canopy openness will be assessed using hemispherical photography at herb layer height.  


The physical environment sampling design requires 10 sampling points/node x 4 nodes/block x 2 block/site x 32 sites.  Unfortunately, we have, or can purchase, only enough temperature sensors and dataloggers to instrument one node in each block of one site (or two nodes per day) at any one time.   To sample all sites, we will rotate among sites and among nodes within each block so that all nodes are sampled.  A full cycle to sample all 32 sites takes 128 days.  The sampling rotation will ensure two full cycles per year.  We will coordinate the site rotation with installation managers to avoid conflicts with training.  Canopy photographs will be taken in midsummer in each site.”
Because new, inexpensive technology has become available, which alleviates some of the concern over lost/damaged equipment in the field at Fort Benning, we have revised our environmental sampling procedures.  The new methods save time and effort, and allow us to collect data from each site more frequently and with less disruption to the site.  For the soil moisture data, we have replaced gravimetric sampling, which requires repeated coring at each site, with soil tubes (4 tubes per site) that remain in place and give instantaneous volumetric soil moisture at four depths and four locations within each site without repeated soil disturbance.  This new sampling regime saves much time and effort compared to gravimetric analysis.  We plan to sample all sites over a one- to two-day period at least four times per year.  In addition, we will attempt to collect soil moisture data whenever we visit a site.  

The planned use of the soil moisture data is as a covariate or explanatory variable for biogeochemical and plant growth measures.  We think the repeated instantaneous measures from each site are sufficient for this purpose.  Current information from the Fort Benning soil tubes indicates difference between sandy and clayey soil (HS: 10.4 %; LS: 17.6 %; HC: 26 %; LC: 39 %) in a single (September, 2001) sample. We plan to “standardize” the instantaneous readings by removing blocks of sandy and clayey soil to a common location, where soil tubes can be implanted and read daily.  We will attempt to replicate soil blocks and take readings with high enough frequency to standardize the probes for different soil types and to monitor dry-down of different soils.

 More complete soil moisture patterns between the soil texture categories and among the landuse treatments could be obtained in the field, but would require a significant increase in effort and expense.  For example, soil moisture data over a drydown-recharge cycle could be obtained, but would require daily site visits (which are not feasible) or dataloggers.  At present, we have two soil probes to read the soil moisture tubes.  Dataloggers could be connected to these probes, at a cost of $675 each.  With two dataloggers we could obtain a drydown/recharge soil moisture series at two (of 32) sites per series.  Replacing a damaged/lost probe/datalogger combination would require $2710.  Obtaining a third probe to take instantaneous soil moisture readings at the remaining sites would require an additional $2000.  Our present research budget does not permit this detailed sampling, and it is unclear whether the additional effort would justify the cost for our project alone.

3.  Revised Soil Texture Graph:

     The TAC requests a) a graph that shows soil texture (mean % clay) in each landuse category after site re-assignment, and b) some additional explanation of the reassignment of site condition types “- as this reassignment appears to imply that classification of sites between heavy and light use is difficult and not entirely “data” driven.” 

Response:

a) The graph (below) was presented at the November TAC meeting.  It shows soil texture (% clay) means (squares connected by lines) and standard deviations (lines) for each soil texture/military use category, and means (diamonds) for each site assigned a priori to that category.  Category means with the same letter do not differ significantly.

        
[image: image3]
Soil texture data for this graph were gathered as nine samples in each site.  Sites were classified a priori into soil texture categories during initial site selection (year 1).  Soil survey maps and GIS datalayers were used to select sites.  This information is typically at the scale of aerial photos (e.g., 1:15840; Johnson 1983), and is not sufficient to describe our 400 x 400 m sites.  One purpose of the soil texture sampling was to correctly assign sites to soil texture categories and describe the texture range of each category.

Texture samples revealed that two sites, I5B and C1A, were mis-assigned. That is, each falls outside the standard deviation of mean clay content for the category.   I5B was re-assigned as a clayey soil; C1A, with sandy soil, was re-assigned to the LS category.   Additional soil analyses suggested two HC sites, D16B and D14C, have sandy rather than clayey soil; these sites were switched to the HS category.

b)  The texture analysis was not used to assign sites to military use categories or to decide whether sites were correctly assigned to the appropriate military use category.  Sites were assigned a priori to military use categories based on their military use compartment.  Most (12) of the H sites are in D compartment; two are in T, and one is in F.  A “disturbance” survey and the vegetation survey were used to decide if sites had been assigned correctly as heavier (H) or (L) military use.  As a result of these analyses, one site, I5B, was switched from L to H.  The amount of disturbance (length of 600 m transect classified as disturbed) in I5B (176 m) falls close to the average for the heavily disturbed sites (mean = 183 m, median = 183 m).  Ordination of sites on the basis of canopy and groundlayer composition revealed that I5B is compositionally more similar to the H sites than to the less disturbed L sites (data not shown).  

To balance the experimental design after sites had been switched between texture categories and I5B had been switched between military use categories, two sites were added (D16H and A15A).  D16H is a heavily used clayey site; A15A is a clayey site with low military use.  During summer, 2001, baseline vegetation and soil texture surveys were conducted in the new sites. The HS category gained two sites (D16B and D14C) as a result of the changed soil texture designation.  Two sites will be removed from the HS category to balance the experimental design.  D3A, D14B, and F1B each had disturbance survey results within the range of the low disturbance sites (D3A = 46 m; F1B = 40 m; D14B = 42 m; H mean = 111 m, L median = 89 m); all are candidates to be removed from the HS category.  The table below shows the switched sites:

	Site
	Old

Category
	New

Category

	C1A
	LC1
	LS

	I5B
	LS
	HC

	D16B
	HC
	HS2

	D14C
	HC1
	HS

	D16H
	new
	HC

	A15A
	new
	LC


                    1 site needed in this category

                    2 category has two excess sites

The revised graph, below, shows the distribution of % clay among the sites in each revised soil texture/military disturbance category.  This graph and statistical analysis incorporate the site switches and additions in the table above, including the two excess sites in the HS category.
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Each of the switched sites is now within the standard deviation of percent clay among sites within its soil texture/military disturbance category.  One of the two added sites, A15A, falls below the standard deviation of % clay among LC sites.  However, it is within the range of clayey sites as a group (LC and HC sites pooled), and above the mean of sandy sites (LS or HS).  

Analysis of variance, with bonferroni-adjusted t-tests among category means, revealed a gradient of % clay among the categories, from a high in LC sites to a low in HS sites.  Variation among sites in soil texture is greater in clayey sites.  The range of % clay is less in heavily used sites, which suggests that sand from the upland could have washed into these sites.

The SREL research plan included two years to finalize site allocation to treatments because we anticipated unplanned or unexpected events might compromise the experimental design.  Site allocation to soil texture and military use categories is now complete as a result of the texture and disturbance surveys.  Three sites are being removed from the HS category, and one new site (F1C) is being added as a result of the disturbance survey.  Site allocation to burn treatments (2 yr vs 4 yr burn) is not yet complete because we are evaluating the consequences of unplanned disturbances.  To date, one site (B2B, an LS site) has been disturbed by pine beetles; this site will likely be dropped.  Four sites were burned by wildfires in November 2001.  These four sites will be either dropped or allocated to the 2 yr burn treatment, which is scheduled to occur before the 2002 growing season.  We are working with Fort Benning land managers to allocate sites and ensure the burn treatments; some sites may be ploughed to prevent unintended burning. 

4.  Soil type vs. fire influence.

The SREL team was asked to evaluate the dominant influences of both fire and soil type on vegetation and ecosystem properties.

Response

The SREL research is examining the effects of accelerating (2 yr) or delaying (4 yr) prescribed burning on sites with sandy or clayey soil in lighter vs heavier military use compartments.  The table below shows the design matrix:

	Heavier

Military

Use
	Sandy Soil
	2 yr burn

	
	
	4 yr burn

	
	Clayey Soil
	2 yr burn

	
	
	4 yr burn

	Lighter

Military

Use
	Sandy Soil
	2 yr burn

	
	
	4 yr burn

	
	Clayey Soil
	2 yr burn

	
	
	4 yr burn


Fire frequency and soil type are main effects in this design.  Both are being examined, and compared between lighter vs. heavier military use sites, because both are known to be dominant influences on southeastern vegetation and ecosystems (Clinton et al 1996, Hainds et al. 1999, Wan et al. 2001).  However, this design is not limited to the alternative hypotheses that fire vs. soil type primarily determines vegetation composition.  Rather, there are a number of alternative pathways by which soil type – fire frequency – military use interactions could lead to convergence (similarity) or divergence (dissimilarity) of vegetation.

Vegetation convergence over soil types in light military use sites with accelerated (2 yr) burning (see shaded pathway in table above) vs divergence between soil types is the fire vs. soil type alternative.  Convergence would suggest fire overrides soil type influence on the vegetation and, if convergence is toward fire-tolerant vegetation, a fire-regulated threshold for vegetation dynamics in sites not open to tracked vehicles.  To date, however, baseline (i.e., before the accelerated burn treatment) surveys do not suggest vegetation convergence along the fire vs. soil type pathway.  The data do suggest some convergence, resulting from current and past land use, along a frequent-fire – heavier military use pathway, as shown in the table below.

	Heavier

Military

Use
	Sandy Soil
	Frequent Fire (1, 2 yr)

	
	
	Less Frequent Fire (> 3yr)

	
	Clayey Soil
	Frequent Fire (1, 2 yr)

	
	
	Less Frequent Fire (> 3yr)

	Lighter

Military

Use
	Sandy Soil
	Frequent Fire (1, 2 yr)

	
	
	Less Frequent Fire (> 3yr)

	
	Clayey Soil
	Frequent Fire (1, 2 yr)

	
	
	Less Frequent Fire (> 3yr)


Canopy and ground layer vegetation scaled by similarity (multidimensional scaling graph below) shows that the frequently burned A15B site is similar to sites with heavy military use.  Convergence is toward pine dominance and open-site ground layer species, which suggests the potential for a disturbance threshold for this trajectory.  Monitoring ecosystem response to the accelerated/delayed burn treatments on heavier vs. lighter military use sites will allow us to evaluate this potential threshold.
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Multidimensional scaling (NMDS) of sites based on similarity of a) canopy and b) ground layer vegetation.  Sites are in heavier (H) or lighter (L) military use areas and have sandy (S) or clayey ( C) soil.  The distribution of sites in two dimensions is based on similarity of vegetation composition; A15B, which burns frequently is distributed with (i.e., is more similar to) sites with heavier military use.
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Accomplishments

From January through March, burning was completed for all but two sites scheduled for the 2-year burn treatment.  We prepared sites for burning by removing non-fireproof equipment.  In accessible sites, we installed sensors to record soil temperature at 1 cm during the burn, and obtained pre-burn soil and organic layer samples.  We continued to monitor soil moisture and temperature (at 1 cm and 10 cm depth) in burned and unburned sites.  In addition, lysimeters were sampled to assess available soil N; concurrent field and lab incubations were begun to determine soil mineralization; and a lab incubation was begun using plant root simulator probes to assess potential soil nutrient supply to plant roots.  Soil respiration was measured in February, and data loggers were installed in selected sites at 40 cm and 100 cm depth to examine soil heat flux.  Southern red oak (Quercus falcata) acorns were placed in selected sites in February to monitor seed predation.   Reporting activities during the second quarter include revising a manuscript that has been accepted for publication, and responding to action items from the November TAC meeting.


Research Activities

The table below lists the burned sites, date of burn, dates of pre- and post-burn organic layer harvests (if taken; X = not taken), and whether sensors were installed to monitor soil temperature during the burn.  Organic layer samples could be taken, and temperature sensors installed, only in sites where access had been scheduled previously and there was advance notice of the burn.

	Site
	Treatment
	Burn Date
	Pre-burn Harvest
	Post-burn

Harvest
	Fire Soil

Temperature

	I5B
	2HC
	1/16/02
	X
	2/15/02
	X

	D16A
	2HC
	3/11/02
	2/14/02
	3/18/02
	Yes

	D16C
	2HC
	3/11/02
	2/11/02
	3/18/02
	Yes

	D16H
	2HC
	3/11/02
	2/11/02
	3/18/02
	Yes

	D3B
	2HS
	1/31/02
	X
	2/1/02
	X

	D16B
	2HS
	3/11/02
	2/14/02
	3/18/02
	Yes

	D14A
	2HS
	Wildfire 1/30/02
	X
	X
	X

	F1A
	2HS
	Wildfire 11/01
	X
	X
	X

	A15A
	2LC
	1/9/02
	1/9/02
	1/10/02
	Yes

	A15B
	2LC
	1/9/02
	1/9/02
	1/10/02
	Yes

	B2D
	2LC
	1/17/02
	1/17/02
	3/14/02
	Yes

	B2C
	2LC
	Wildfire 11/02
	X
	X
	X

	D3A
	2LS
	1/31/02
	X
	2/12/02
	X

	O10A
	2LS
	Pending
	2/14/02
	Pending
	Pending

	O10B
	2LS
	Pending
	2/14/02
	Pending
	Pending

	B2A
	2LS
	Wildfire 11/01
	X
	X
	X


The graphs below show the effect of fire on soil temperature at 1 cm depth at two sensor locations in each of two sites (A15A and A15B).  There is a distinct, but modest and relatively short-lived, temperature effect at 1 cm depth as fire moved through the site.  This depth is in the region of microbial and root activity.  Data for the 10 cm depth sensors are still being evaluated, but we anticipate few detectable signals at that depth.
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In February, 30 southern red oak (Quercus falcata) acorns were placed in four sites, two burned (D3B, I5B) and two unburned (D16E, D16G), to census seed predation.  Half the acorns in each site were “protected” from predation by wire mesh exclosures.  Acorn removal has been checked four times.  As can be seen in the graph below, between 75 % and 95 % of the 30 acorns in each site have been removed since February, and all of the protected acorns were removed in the two unburned sites.  We are not yet certain what animals are removing acorns at Fort Benning.  In a companion study on the SRS, raccoons have been seen removing acorns from exclosures.
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Reporting activities

Revisions are underway for a manuscript “Soil texture, land use intensity, and vegetation of Fort Benning upland forest sites” by John Dilustro, Beverly Collins, Lisa Duncan, and Rebecca R. Sharitz that has been accepted for publication in the Journal of the Torrey Botanical Society.  In response to a request from the TAC, a short white paper was prepared on potential, low-cost extensions that would benefit SREL’s research.  In addition, Beverly Collins and Chuck Garten (ORNL2) jointly prepared a white paper that places the threshold concept within the context of SEMP research and management goals at Fort Benning.

Concerns

Concerns at this time center around the burn treatments.  We are concerned about the unpredictability of weather and chance events that might affect whether the two remaining 2 yr burn sites are burned before the 2002 growing season.  We are working with Fort Benning land managers to protect 4 yr burn sites from unintended fires.

Milestones

All milestones have been met except the proposal for the Sandhills Fall Line Testbed (11/2001).  The call for these proposals has not yet been issued.  Environmental and biogeochemical monitoring procedures have been established and are underway in the field (12/01).  The vegetation manuscript was submitted (12/01) and has been accepted for publication pending revisions. 
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Thresholds of Disturbance:  Land Management Effects on Vegetation and Nitrogen Dynamics

FY02 Third Quarter Report, April - June, 2002

Beverly S. Collins

Phone:  803-725-8158

Fax:  803-725-3309

Email:  Collins@srel.edu
Accomplishments

By April, prescribed burns were complete for all sites scheduled for the 2-year burn treatment.  From April through June, we have continued environmental monitoring and taken a number of measures to determine ecosystem response to the burns and military training use.  Soil and lysimeter samples collected before and after burns were analyzed for selected ions, including NO3 and NH4.  Other measures to determine treatment effects on soil processes included the following:  1) organic layer samples collected from all sites in late May/early June; 2) root ingrowth bags deployed to measure fine root production and a root decomposition experiment initiated to quantify decomposition rates in early June; 3) continued sampling of litter decomposition study; 4) concurrent field incubations (8 sites) and laboratory soil mineralization begun early June; 5) plant root simulator probes installed in June to determine potential soil nutrient supply to plant roots; and 6) began monitoring soil respiration, including root exclusion and O-layer removal treatments in May.  During June, we initiated the yearly summer vegetation sampling, seedling survey, and survey of tagged seedlings.  During May, we conducted point counts (16 sites) of selected bird species that may be responding to military training or forest practices.  Reporting activities during the third quarter include a poster presentation and a symposium at Association of Southeastern Biologist meeting in Boone, NC.


Research Activities
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Pooled organic layer mass (g/m2) was sampled late May/early June, 2001 (second season after burning) and 2002 (first season after 2 yr burn treatment).  A decrease in pooled organic layer mass in all sites burned during  winter/spring 2002 suggests ‘good,’ i.e., effective, burns in all sites (Fig. 1).  Our preliminary comparisons of O layer mass between sites on sandy (S) vs. clayey (C) soil, and sites with heavier (H) vs. lighter (L) military use tentatively suggest O layer mass is relatively similar among sites immediately after fire, but builds more over time (through two seasons) on clayey soils (Fig. 1).
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Depth of the A horizon was measured in all sites as an indicator of longer term land use effects on soil.  In general, land use practices that remove vegetation and cause soil erosion could lead to a decrease in A horizon depth.  Our data indicate A horizon depth in both sandy (S) and clayey (C) sites with lighter (L) military use is greater than that in sites with heavier (H) military use (Fig. 2).
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Soil respiration was measured in all sites in winter (February) and spring (May) as a measure of biological activity.  Our preliminary data show an increase in respiration as soil warms in spring, and suggest differences between clayey and sandy soil (Fig. 3).


Reporting activities

Revisions were returned for  a manuscript “Soil texture, land use intensity, and vegetation of Fort Benning upland forest sites” by John Dilustro, Beverly Collins, Lisa Duncan, and Rebecca R. Sharitz, and the paper is now in press for the Journal of the Torrey Botanical Society.   John Dilustro, Beverly Collins, Lisa Duncan and Rebecca Sharitz presented “Soil texture, land use intensity, and vegetation of Fort Benning upland forest sites” at the Association of Southeastern Biologists (ASB) meeting in Boone, North Carolina, in April (Southeastern Biology 49:160).  Beverly Collins hosted a symposium “A regional perspective – partnerships for ecosystem research and management in the Southeast” at the ASB meeting.

Concerns

No concerns at this time.

Milestones

All milestones have been met except the proposal for the Sandhills Fall Line Testbed (11/2001).  The call for these proposals has not yet been issued.  The vegetation survey in Burn2 and Burn4 sites (9/2002 milestone) is underway.  We are monitoring planted and naturally established seedlings (9/2002 milestone), and we have collaborated with C. Garten to initiate a N mineralization study in SREL sites (milestone 9/2002). 
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Fig. 1.  O layer mass in 2 yr burn sites on sandy (S) or 

clayey (C) soil and in heavier (H) or lighter (L) 

military training compartments
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