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Quantifying a one-year change in soil carbon content and calculating total carbon stored in soil and sediments of the AJLC landscape

[Title should be general enough that reader does not need specialized knowledge of location to understand – replace AJLC with something like, “a college landscape composed of turf and wetland ecosystems subjected to “green” management practices”.]

Abstract


In light of global warming and, more locally, Oberlin College's goal of having zero net carbon emission, it is important to study the carbon dynamics of urban-type landscaping that characterizes the college campus. Our study examines the carbon flux in the soils of the Adam Joseph Lewis Center (AJLC) at Oberlin College, an example of this type of landscaping, and establishes the basis for future study of the carbon storage by trees in the landscape [you should say something up front about differences in landscape management practices between AJLC and other, more typical, sites]. We mapped the species and location of trees, as well as their base diameter and height. This data should allow future researchers to calculate the amount of carbon fixed by the trees in the landscape. To assess differences in carbon dynamics between newer and more established landscapes, we examined soils from both the recently constructed AJLC and from the lawn of South Hall, a nearby dormitory built in the 1960's.  Within the AJLC landscape, samples were taken from a lawn area, an orchard area, and a wetland. To study the carbon storage in the soil, we dried and incinerated samples from the different areas, allowing us to calculate the percent soil organic matter of each sample. These values were then compared to those found at the same sites one year ago. We found an increase in soil carbon content in all locations. It is not clear, however, how much of this increase is due to an increase in soil organic matter and how much is an artifact of the conversion between the different incineration methods used in the two studies. Future research using a standard incineration method and the data gathered thus far will allow more definite conclusions to be drawn.

[Good abstract]

Introduction
There is increasing concern over the negative impacts of global warming on our environment. Carbon dioxide, a greenhouse gas, is the chemical playing the largest role in the reflection of outgoing solar radiation back to the Earth, contributing half of the total greenhouse effect (Jo and McPherson 1994). On a global level, it is well known that total carbon-sequestering plant matter has decreased, contributing to the greenhouse problem (Armentano and Menges 1986). A significant proportion of the land area in the United States is covered in urban/residential landscaping. The role of this type of ecosystem in the global carbon cycle has not yet been extensively studied. A study of residential areas in Chicago found that urban/residential landscaping does act as a net sink of carbon, at least in the short term (Jo and McPherson 1994). [Nice job setting general context.  You might also say something about the relative importance of soil vs. vegetation as pools for C storage.]
Oberlin College began construction of the Adam Joseph Lewis Center for Environmental Studies (AJLC) on September 25, 1998 with the goal of creating a building with minimal negative effects on the environment [cite literature – Orr’s conservation biology paper on “Pedagogy of architecture” would be good here]. The landscape of the AJLC was designed to include a wide diversity of species and require less maintenance with fossil fuel-powered equipment, which causes a release of carbon. The landscape includes a lawn planted with a low-mow species of grass, an orchard, a constructed wetland, and what will be a forested area. The role of this landscape in sequestering carbon forms a part of the goal for the AJLC of minimizing the release of carbon dioxide. Additionally, Oberlin College is studying the possibility of achieving zero net carbon emissions by the year 2020 (Heede 2001). If the college's landscapes are accumulating carbon, they can help the college reach its goal. In our study of the AJLC landscape, we intended to examine the role of a portion of the Oberlin College property in sequestering carbon. 

The purpose of this project is to examine the role that the AJLC landscape plays in the global carbon cycle as well as the carbon emissions of Oberlin College [sentence is redundant to what you have said above]. Our emphasis was on the carbon stored in soil and sediments, as it is a significant terrestrial carbon sink (Ricklefs and Miller 2000) [It is generally preferable to site papers published in reputable journals rather than text books]. We calculated the current amount of carbon stored in the soil of the AJLC and in the sediments of the wetland. To determine whether the soil and sediments are acting as a net sink or source for carbon, we compared our results to those of a study done on the AJLC landscape one year ago. The second largest store of carbon in the landscape is the trees. Most other plants in the landscape are annuals and herbaceous perenials, so they do not have any long-term storage of above-ground carbon. Any carbon they store during the year is added to the soil or re-released as carbon dioxide. The trees, however, store carbon in their woody tissue, which remains there from year to year.  To allow the impact of these trees on carbon storage to be determined by future researchers, we have established baseline data to be used as a comparison.


One year ago, students assessed carbon storage in various sites around the AJLC landscape soon after the entire site had undergone construction, using a site in the long-established landscape around South Hall, a nearby dormitory, as a control (Boehland et al. 2000). The study measured the percent soil organic matter (SOM) of the soils and wetland sediments in the fall of 2000. They found that the soils in various parts of the AJLC landscape were consistently lower in percent SOM than the soil in South lawn. The wetland sediments had an intermediate percent SOM, but due to the few wetland samples taken, it was difficult to draw any conclusions for that area as a whole. 

We expected to observe an increase in carbon sequestration in the soil of the newly established landscape after one year’s time [did you find any literature indicating typical rates of increases in soil organic matter in turf landscapes?  What would be a reasonable increase to expect?]. As stated above, last year's study found that construction in the AJLC had indeed resulted in lower percent SOM values than for the control site. This was concluded to be a result of the mixing of soils during construction and increased respiration in the soil due to disturbance. We expected that a year after planting, the AJLC sites would have increased in percent SOM, as plants spread their roots throughout the soil and the deposition of organic matter occurs. Since the South lawn landscape has been in place for many years, we expected that it had reached a steady state and that little increase in percent SOM would occur. We expected to observe an increase in bulk density in all sites over one year’s time. As all sites receive foot traffic, it is logical that the soil in all sites should become gradually more compacted. 

Our study examined how the dependent variables of SOM and bulk density varied with time, and gathered the data to begin studying how tree biomass varies with time. We measured SOM in various sites around the AJLC landscape and compared them to readings that were taken from the same sites one year ago to calculate the changes that had occurred in that time.  As trees provide major stores of carbon in a landscape, we also considered the total carbon content of the trees. Through our sampling and measurements we were able to assess the change in soil carbon storage in the specified sites on the AJLC landscape and provide future researchers with a map of the trees on the AJLC property so that when they are large enough, their carbon content can be calculated. This information is directly useful in examining the carbon emissions of Oberlin College and indirectly useful in understanding the role of landscaped ecosystems in the global carbon cycle. 
Good.  How does management practice for the South lawn site differ, and how might this affect carbon sequestration?  In particular, to interpret your data it is critical for the reader to know whether lawn clippings are mulched into the soil or are removed from the sites.  How else to lawn practices differ?  Is there heavy equipment used on one site, but not on the other?  How might this affect bulk density and how might bulk density affect potential growth?  What about fertilization on the two sites?  What about seed mixes used on the South site?  This information is all relevant.  Some might go into the methods section
Methods

We sampled four of the five areas sampled one year ago- the orchard, lawn, pond, and a control site on the South Dorm lawn. We decided not to sample in the garden area because it is still being constructed and soil is being added. The sampling locations are pictured in figure 1 and the coordinates are listed in Appendix 2. All locations were found and recorded using a Trimble Global Positioning System (GPS) unit [model #?]accurate to within 2 feet. With the exception of the wetland, we sampled in the same locations as last year's study. In order to gain a more thorough understanding of the wetland, we took more samples from different areas of the wetland.  Five wetland samples were taken at varying depths and positions along the length of the pond. The locations for sampling were found by recording a coordinate on either side of the pond and then taking samples along the line between the two points. Soil samples in the wetland were taken with a PVC pipe and rubber stopper [pipe length and diameter?  depth of samples?]. The volume of the samples was calculated after excess water drained away. 

The AJLC lawn, South lawn and the orchard samples were taken from a 3x3 grid of 9 points in each location. We used this two dimensional sampling scheme because it takes into account soil variation within an area. A regularly spaced sampling scheme has been theoretically shown to increase precision (Petersen and Calvin 1996) [good].  A core 15 cm deep and 1 cm in radius was taken with a soil-corer at each of the 9 points, with two extra cores from the center point for replication. The samples were then placed in labeled tins.

The Soil Organic Matter (SOM) was determined using the loss-on-ignition method as outlined in Nelson and Sommers (1996). Each tin, containing a soil core, was dried in an oven for 24 hours at 105 C to obtain the dry weight of each sample. The soil samples were then weighed immediately upon removal from the oven, and individually crushed and homogenized using a mortar and pestle. We weighed a homogenized 25g sub-sample of each soil core in a crucible and incinerated them in a muffle furnace for 16 hours at 405 C to burn the organic matter out of the sample. Percent SOM was calculated using the equation

% SOM=(dry weight-ashed weight)/dry weight*100.

We also calculated bulk density which is the dry weight divided by the sample volume.

In order to compare our data with that found last year, we also burned four of the samples using the incineration method used by Holmes laboratory last year. These samples were burned for three hours at 360 C. In order to represent the full range of our data, each of the four samples used in the comparison was from a different sampling area. We then calculated a linear regression between the percent SOM values resulting from using the standard soil analysis method recommended by Nelson and Sommers (1996) and the Holmes method for samples from the same four points.  We then used the equation to convert last year’s data to a comparable form.

We calculated the total amount of SOM stored in the soil and in the wetland sediments based on the SOM values that we found and area estimations calculated using the GPS unit and Arcview Global Information Systems (GIS) Software. The lawn and wetland perimeters are shown in Figure 1. Using the GPS unit, we recorded the location of each tree (height greater than 90 cm) in the AJLC landscape. With the help of Dr. David Benzing (Oberlin College Biology Department), we identified the species of each tree. Additionally we measured and recorded the height and base diameter of each tree. 
[Nice concise methods section.]

Results

Our results showed that the soil ranged from 4.5 to 6.3 percent soil organic matter. The soil in the orchard lawn [not clear from your text that the “orchard” is basically a lawn with small fruit trees] and AJLC lawn on the South side of the building had similar percent SOM values to each other, with the lawn containing slightly more SOM. The wetland and South lawn SOM percentages were larger than those from the AJLC orchard and lawn. Both the wetland and South lawn showed similar values, with the wetland containing slightly more SOM (Figure 2).  [Your distinctions between sites are a bit confusing to follow]              
         


A least-squares linear regression between the two incineration methods allowed us to convert the data from last year and compare it with our data for this year. The regression found that the relationship between the Nelson and Sommers (S) and the method followed by Holmes laboratory (H) is

S=1.2016*H-0.0108

The R2-value for the regression is 0.9706 (Figure 3). 


The comparison of data from 2000 and 2001, shown in Figure 4, indicates that the percent SOM has increased in all four sites over the course of a year. The converted values from last year range from 2.2% to 3.5% SOM. This year's values range from 4.5% to 6.3% SOM. The wetland experienced the largest change over the course of the year, followed by the orchard and South, which had similar changes. The AJLC lawn had a slightly smaller increase than the orchard or South. In both years, the relative percent SOM between the sites was the same. The AJLC orchard and lawn continue to have lower SOM values than the wetland and South lawn. 


Average bulk density was highest in the wetland where the density was 7.4 g/cm^3. In the other three sites the density of soil was similar at slightly over 1 g/cm^3 (Figure 5). We found that bulk density increased at least slightly in all four sites over the course of a year. Bulk density increased the most in the wetland. Last year's bulk density in the wetland was 1.1 g/cm^3, yielding an increase of 6.3 g/cm^3 there (Figure 6). Increases in the orchard, lawn, and South lawn were similar to each other and smaller than that of the wetland. 

Tree heights ranged from 95-385cm. Tree diameters at ground level ranged from 5.6-34.3cm. With a few exceptions, the trees were not tall enough for diameter at breast height to be a meaningful measurement. The tree species and locations, as well as the height and diameter of each tree can be found in the attached GIS file. 


We calculated the total SOM of the AJLC’s soil to a depth of 15 cm which gave us a total lawn volume of 443 cubic meters. The SOM and bulk density values used were an average of the lawn and orchard values. The total amount of SOM in the lawn was 9.33 kg/m^2 or 27,500 kg. The total volume of wetland sediments was calculated to be 56 cubic meters. The wetland was divided into north and south segments for the purposes of calculation. The south segment was additionally divided into center and edge components. This resulted in a value of  53.5 kg/m^2 or 23,500 kg of SOM. (See Appendix 3 for calculations.)

Discussion

The relative percent organic matter between sites was consistent with last year’s data.  We found South lawn and the wetland to contain the highest percent SOM.  The orchard and AJLC lawn had a lower percent SOM, but had values similar to each other. It is not surprising that South lawn has higher SOM values. The reason for the difference is likely the recent disturbance of the AJLC soil. Mixing of soil results in the SOM being spread throughout the soil rather than being concentrated at the top layers where sampling occurred. Soil disturbance also results in higher levels of decomposition leading to decreased SOM. Of course, the wetland sediment was disturbed just as recently as the other AJLC soil. The higher wetland SOM values are likely a combination of two factors. The concentration of plants in and around the wetland results in higher deposition of organic matter and the waterlogging of the sediments results in slower decomposition. These two factors have probably allowed the wetland to recover SOM more quickly than the other areas. [Good]
The percent soil organic matter in the soils that we sampled increased across the board from last year. This increase occurred in both the long-established and newly planted landscapes. This increase supports our hypothesis of increasing SOM in the AJLC's landscape, but contradicts our hypothesis that South Lawn's SOM was stable. Taken at face value, our data suggest that Lawn ecosystems gain SOM at the same rate, regardless of their age [In your abstract and below you mention that the observed increase might also be due to methodological problems – it therefore makes sense to hedge interpretation like this.]. Perhaps since lawns are arrested in an early stage of ecosystem development their ratio of gross primary productivity to respiration remains high [good logic]. This would result in high rates of SOM increase in both new and established ecosystems, as observed. That the wetland gained SOM at the greatest rate is explained by the increased deposition and decreased decomposition described above. 
It seems unlikely that the percent SOM in a long established landscape would have increased by 72% over the course of a year as our results indicated occurred in South lawn. This makes us conclude that at least part of the observed increase is an artifact of converting the results of different incineration methods, rather than an actual increase in percent SOM. The linear regression that we performed was very strongly correlated to our data with an R-squared value of 0.97 This strongly suggests that the regression itself is valid[when you have very few data points (three points on the x-axis), you can end up with inflated R2 values by chance – consider that if you have a two-point regression you will always get an R2 value of 1.0 regardless of whether the equation has any bearing on reality.  The comparison would be more convincing with more data for the regression – perhaps a task for the follow-up study]. This in turn suggests that it may not be possible to accurately compare percent SOM values resulting from different incineration methods. If this is the case, it unfortunately means that our comparison with last year is not valid . It does however make our choice of using standard incineration methods all the more important since it allows our study to be compared to others which use the same incineration procedure.

The increase through all locations in average bulk density is consistent with our hypothesis and can be attributed to land use, as people and machines have passed over it, causing it to condense.  The drastic incline increase (?) in the wetland was unexpected. There are two mechanisms by which this change may have occurred. All of the wetland sediments are under a column of water which weighs down on them, potentially causing them to condense [gravity in water does not really work this way.  Think about what it is like for a particle to settle in the water]. Increased bulk density at the edge of the wetland may also be the result of the clay soil drying and shrinking over the past summer, which was unusually dry.  Some of the change could also be attributed to the difference in sampling methods between our study and last year’s study.  


We were unable to calculate the biomass of the trees in the AJLC landscape. Allometric equations can be used to estimate the biomass of trees. However, these equations rely on measuring the diameter at breast height of the trees (Tritton and Hornbeck, 1982).  Diameter a breast height could not be measured on the trees of the AJLC landscape because they are too young In future years, when diameter at breast height is measurable, these equations can contribute to the calculation of total carbon stored in the AJLC landscape [this will likely never be possible for the dwarf fruit trees.  Did you identify any literature for alternate allometric measures that do not use DBH?]. For now, our record of the current height and base diameter of the trees will provide future researchers with knowledge of the initial tree size to compare with later growth.


The calculations of total SOM in the soil and wetland sediments of the AJLC give an idea of the magnitude of carbon sequestration occurring there. Although in a global perspective this amount is clearly very small, it is clearly preferable to have fifty thousand kilograms of carbon in the AJLC landscape than in the atmosphere. The study of Chicago residential landscapes found an average of 16.27 kg/m^2 of SOM, much higher than the 9.33 kg/m^2 found in the AJLC (Jo and McPherson 1994). The large discrepancy in these values is probably attributable to the fertilizer added to the residential landscape and the fact that the study did not use a loss-on-incineration method to determine the amount of SOM [what method did they use?]. The calculations of total carbon in the AJLC landscape also illustrate the importance of wetlands as carbon sinks. Though the volume of wetland sediments was about an eighth of the volume of soil, the wetland accounted for nearly half of the total SOM [impressive]. 


Continued monitoring of the soil organic matter in both South lawn and the AJLC is necessary to establish the role that these landscapes play in the global and local carbon cycles. If done using the methods described above, future studies will be able to use our data for comparison. Though challenging, more thorough sampling of the wetland would be valuable to gain a more accurate understanding of the carbon stored there. The culmination of future studies would ideally be a complete carbon budget for the AJLC taking into account soil storage in soil, trees, and other plants, as well as the carbon released in maintaining the lawn.
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Figure 1 is an overhead view of the AJLC and surrounding areas. The red points are the sampling locations in South lawn. The blue points correspond to the wetland sampling points and the purple points correspond to the AJLC lawn and orchard. The coordinates of these points are listed in Appendix 2. 

Figure 2
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Figure 2 shows the average percent SOM values from the 11 samples (5 for the wetland) taken in each sampling area. The error bars show the standard error of the mean.
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Figure 3

Figure 3 shows the results of incinerating various soil samples with different methods. The x coordinate of the points is the percent SOM found after burning 3 hours at 360 C, while the y coordinate is the percent SOM found after incinerating soil from the same sample for 16 hours at 405 degrees. The regression shown is a least-squares linear regression as calculated by Microsoft Excel.

Figure 4
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Figure 4 shows the changes in the percent SOM at the various locations over a year. The blue series represents the data generated by Boehland et al (2000) converted using the regression equation shown in Figure 3. The red series shows our SOM data from Figure 2. The yellow series is the difference between the two years' data.

Figure 5
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Figure 5 shows the average bulk density of the soils and sediments of all samples from each location. The error bars show the standard error of the mean.

Figure 6
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Figure 6 compares the average bulk density found this year to that found in the same locations last year (Boehland et al 2000). The error bars show the standard error of the mean.

Appendix 1

Division of Labor

Caroline found and recorded the GPS points of our sample sites and the AJLC trees, as well as made the maps. She did the calculations for total carbon stored the landscape.

Ben flagged and cored all the sample sites as well as swam into the wetland to obtain samples from it. He measured the height of the AJLC trees. 

Jaimee labeled all the samples, kept track of all records, and measured the diameter of the AJLC trees.

We all dried, crushed, burned, and weighed the samples. We all wrote and edited the report, as well as compiled the data. 

Appendix 2

AJLC AND SOUTH DORM GPS COORDINATES in the U.S. State Plane coordinate system for northern Ohio

(With the exception of the wetland, points are numbered starting at the Northern left hand corner and ending at the Southern right hand corner.) 

Wetland 

   1a) 2,045,086 N,     

         591,762.27 E

   1b) 2,045,085.55 N

         591,769.07 E

2) 2,045,123.64 N

591,780.41 E

                3a) 2,045,145.86 N

                      591,849.80 E

                3b) 2,045,135.88 N

                      591,848.89 E

Garden 


2,044,913.73 E


 591,954.30 N


2,044,925.85 E


591,952.80 N


2,044,940.23 E


591.953.44 N


2,044,912.65 E


591,925.98 N


2,044,925.64 E


591,937.24 N


2,044,935.72 E


591,934.24 W


2,044,911.05 E


591,925.87 N


2,044,925.43 E


591,924.27 N


2,044,938.94 E


591,921.58 N

Orchard


2,044,960.54 E


591,876.84 N


2,044,974.98 E


591,876.17 N


2,044,989.61 E


591,879.46 N


2,044,960.35 E


591,863.77 N


2,044,976.43 E


591,863.96 N


2,044,990,00 E


591,865.41 N


2,044,960.93 E


591,850.49 N


2,044,977.50 E


591,851.95 N


2,044,991.84 E


591,852.33 N

AJLC Lawn


2,044,920.03 E


591,768.14 N


2,044,935.18 E


591,770.38 N


2,044,946.96 E


591,770.01 N


2,044,920.96 E


591,754.86 N


2,044,935.37 E


591,755.61 N


2,044,945.28 E


591,756.17 N


2,044,921.15 E


591,741.39 N


2,044,934.24 E


591,741.76 N


2,044,948.46 E


591,741.95 N

South Lawn


2,044,999.61E


591,600.68 N


2,045,013.64 E


591,599.32 N


2,045,027.68 E


591,597.96 N


2,044,998.93 E


591,588.69 N


2,045,013.23 E


591,585.01 N


2,045,027.54 E


591,583.79 N


2,044,999.61 E


591,572.20 N


2,045,012.69 E


591,570.16 N


2,045,012.69 E


591,570.02 N


2,045,026.86 E


591,569.89
Appendix 3

Total SOM Calculations

(Area*depth)*(bulk density)* (% SOM)= Total SOM

Total AJLC Soil SOM:

2953 m^2*0.15 m* 1.28 g/cm^3 * 10^6 cm^3/m^3* .0486 g SOM/ g soil=2.75*10^7 g SOM=2.75*10^4 kg SOM
Total Wetland SOM:

South center:

157.61 m^2*0.14 m * 9.67 g/cm^3*10^6 cm^3/m^3*0.045 g SOM/g soil=9.69*10^6 g     SOM =9.69*10^3 kg SOM

South edge:

157.61 m^2*0.14 m * 6.77 g/cm^3*10^6 cm^3/m^3*0.052 g SOM/g soil=7.77*10^6 g     SOM =7.77*10^3 kg SOM

North:

123.93 m^2*.1 m*5.63 g/cm^3*10^6 cm^3/m^3*0.087 g SOM/g soil=6.07*10^6 g SOM=6.07*10^3 kg SOM

Total: 2.35*10^4 kg SOM
(Variations in depth are due to variations in sediment depth.)
Caroline, Jaimee, Ben:

Comments on research paper:  

See detailed comments within text.  This is well organized, concise, informative and intelligently analyzed.  Excellent work!

Comments on oral presentation: 
As a number of your colleagues commented in their evaluations, your presentation would have been easier to follow had you included overheads that summarized key points, and perhaps with additional graphics to help the audience gain a clearer picture of what you did and how it was significant.  Nice transitions between group members.  Talk was generally well organized and clearly presented.  Answers to questions were thoughtful
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Data

		Soil and Sediment data for the AJLC

		Fall 2001

		Ben Newhouse, Jaimee Ramsden, Caroline Turner

		Sample  #				Depth (cm)		Volume (cm^3)		Sample dry wt. (g)		Bulk Density (g/cm^3)		Subsample dry wt. (g)		Crucible wts. (g)		Ashed wt. with crucible (g)		Ashed wt. (g)		%SOM				Avg % SOM		Std Error								Avg Bulk Density		Std Error						Holmes results from 2000						Holmes Results from 2000 converted to Standard Soil Method		Results from 2001		Difference

		Wetland 1A				12.7		39.8982267006		412		10.326273473		25		56.68		80.51		23.83		4.68				6.3017742991		0.9749855067						Wetland		7.5124474975		0.9697135079				Wetland		2.43						2.909088		6.3017742991		3.3926862991

		Wetland 1B				12.7		39.8982267006		270		6.7672180527		25.02		64.36		88.07		23.71		5.2358113509												Orchard		1.2218083837		0.0336511539				Orchard		1.9						2.27224		4.7029640771		2.4307240771

		Wetland 2				15.24		47.8778720407		440		9.1900492074		25.02		54.09		78.04		23.95		4.276578737												Lawn		1.3430940961		0.0211599548				Lawn		2.33						2.788928		5.0065927385		2.2176647385

		Wetland 3A				10.16		31.9185813605		196		6.1406237886		25.01		61.25		84.06		22.81		8.7964814074												South		1.2009735548		0.0211969436				South		2.93						3.509888		6.047080804		2.537192804

		Wetland 3B				10.16		31.9185813605		164		5.138072966		25		58.26		81.13		22.87		8.52

		Orchard 1				15		47.1238898038		57.83		1.2271907145		25		64.37		88.38		24.01		3.96				4.7029640771		0.4822788104								Avg Bulk Density

		Orchard 2				15		47.1238898038		63.17		1.340509034		25		61.31		85.75		24.44		2.24														Last Year		This Year						Std Deviation from 2000						Std Error from 2000

		Orchard 3				15		47.1238898038		59.22		1.2566874307		25		60.43		84.36		23.93		4.28												Wetland		1.03		7.5124				Wetland		2.05						0.1

		Orchard 4				15		47.1238898038		53.86		1.142944698		25		56.69		80.69		24		4												Orchard		1.02		1.2218				Orchard		0.53						0.07

		Orchard 5a				15		47.1238898038		52.65		1.1172677005		25		54.12		78.04		23.92		4.32												Lawn		1.19		1.3431				Lawn		0.45						0.03

		Orchard 5b				15		47.1238898038		62.98		1.3364771088		25		58.32		82.33		24.01		3.96												South		1.09		1.201				South		0.51						0.02

		Orchard 5c				15		47.1238898038		65.4		1.3878311038		25		60.46		84.35		23.89		4.44

		Orchard 6				15		47.1238898038		56.15		1.1915400073		25		56.73		80.45		23.72		5.12

		Orchard 7				15		47.1238898038		47.15		1.0005540756		25		58.35		82.05		23.7		5.2

		Orchard 8				15		47.1238898038		56.18		1.1921766271		25		54.16		77.8		23.64		5.44

		Orchard 9				15		47.1238898038		58.75		1.2467137209		25.99		58.35		82.06		23.71		8.772604848

		Lawn 1				15		47.1238898038		66.15		1.4037465981		24.99		54.13		77.59		23.46		6.1224489796				5.0065927385		0.2030150679

		Lawn 2				15		47.1238898038		68.16		1.4464001228		25.02		61.31		85.07		23.76		5.035971223

		Lawn 3				15		47.1238898038		63.32		1.3436921329		25		64.36		88.09		23.73		5.08

		Lawn 4				15		47.1238898038		57.81		1.2267663014		25.01		60.43		84.19		23.76		4.9980007997

		Lawn 5a				15		47.1238898038		58.29		1.2369522177		25.02		56.68		80.48		23.8		4.8760991207

		Lawn 5b				15		47.1238898038		66.6		1.4132958947		25		61.3		85.1		23.8		4.8

		Lawn 5c				15		47.1238898038		64.26		1.3636395524		25		58.3		81.96		23.66		5.36

		Lawn 6				15		47.1238898038		64.42		1.3670348579		25		56.67		80.6		23.93		4.28

		Lawn 7				15		47.1238898038		62.58		1.3279888452		25		64.32		88.24		23.92		4.32

		Lawn 8				15		47.1238898038		60.46		1.2830010479		25		60.39		83.86		23.47		6.12

		Lawn 9				15		47.1238898038		64.16		1.3615174865		25		54.06		78.04		23.98		4.08

		South 1				15		47.1238898038		55.07		1.1686216955		25.01		58.31		82		23.69		5.2778888445				6.047080804		0.249615375

		South 2				15		47.1238898038		53.4		1.1331831948		25		54.12		77.48		23.36		6.56

		South 3				15		47.1238898038		60.58		1.285547527		25		56.64		80.61		23.97		4.12

		South 4				15		47.1238898038		61.89		1.3133465904		25		58.35		81.94		23.59		5.64

		South 5a				15		47.1238898038		54.67		1.1601334318		25		64.37		87.74		23.37		6.52

		South 5b				15		47.1238898038		56.84		1.206182262		25		56.68		80.11		23.43		6.28

		South 5c				15		47.1238898038		53.23		1.1295756828		25		54.11		77.5		23.39		6.44

		South 6				15		47.1238898038		60.83		1.2908526918		25		64.39		87.98		23.59		5.64

		South 7				15		47.1238898038		52.27		1.1092038501		25		58.32		81.65		23.33		6.68

		South 8				15		47.1238898038		56.04		1.1892057348		25		56.69		79.92		23.23		7.08

		South 9				15		47.1238898038		57.72		1.224856442		25		54.1		77.53		23.43		6.28

																								Wetland		6.3017742991		0.9749855067

																								Orchard		4.7029640771		0.4822788104

																								Lawn		5.0065927385		0.2030150679

																								South		6.047080804		0.249615375





Graphs

		





Graphs

		Wetland		0.9749855067		0.9749855067

		Orchard		0.4822788104		0.4822788104

		Lawn		0.2030150679		0.2030150679

		South		0.249615375		0.249615375



Location

% SOM

Average % SOM

6.3017742991

4.7029640771

5.0065927385

6.047080804



Linear Regression

		2.909088		6.3017742991		3.3926862991

		2.27224		4.7029640771		2.4307240771

		2.788928		5.0065927385		2.2176647385

		3.509888		6.047080804		2.537192804



Holmes Results from 2000 converted to Standard Soil Method

Results from 2001

Difference

Location

% SOM

Comparison of % SOM



		Wetland		0.9697135079		0.9697135079

		Orchard		0.0336511539		0.0336511539

		Lawn		0.0211599548		0.0211599548

		South		0.0211969436		0.0211969436



Avg Bulk Density

Location

Bulk Density g/cm^3

Average Bulk Density

7.5124474975

1.2218083837

1.3430940961

1.2009735548



		Wetland		Wetland		0.9697135079		0.9697135079		0.1		0.1

		Orchard		Orchard		0.0336511539		0.0336511539		0.07		0.07

		Lawn		Lawn		0.0211599548		0.0211599548		0.03		0.03

		South		South		0.0211969436		0.0211969436		0.02		0.02



Last Year

This Year

Location

% SOM

Comparison of Average Bulk Density

1.03

7.5124

1.02

1.2218

1.19

1.3431

1.09

1.201



		

				2000 results were obtained by burning samples with the Holmes method used in 2000.

										2000 %SOM		2001 %SOM

								South		0.06597		0.0656

								Lawn		0.04958		0.05036

								Orchard		0.02959		0.0224

								Wetland		0.04958		0.052358





		0.06597

		0.04958

		0.02959

		0.04958



Linear Regression Chart

Holmes

Our Method

0.0656

0.05036

0.0224

0.052358




