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Brief Summary of Minutes of Annual Meeting:

The meeting was called to order by 2008 Chairman Randy Miles at 1:05 P.M on May 29, 2008 in the Lindbergh Room of Airport Holiday Inn, at Oakland Park, St. Louis, MO.  New member introductions were made.

The new administrative advisor Dean Gary Cunningham from the University of Nebraska was introduced.  Dr. Cunningham provided the following information  for the committee attendees.  The impact of the Farm Bill on current and future national funding of Land Grant Institution’s research  programs has resulted in a reorganization of the CSREES responsibilities into the NIFA (National Institute for Food and Agriculture).  Hatch and regional project funds will, in the future, be in the form of grants to participating institutions.  Major topic thrusts will be in biofuel initiatives which include cellulose production for fuel as well as sustainable food  and fiber production for the future.  Additionally, a major thrust will be in sustainable, safe, and environmentally friendly agricultural systems.
Dr. Cunningham reported that there is an ever growing need to respond to the increased demand for food and fiber production as a result of an increasing population and demand for energy.  He encouraged preparation of a white paper to respond to NIFA proposal requests.   Under old business Dr, Cunningham stated that the status of NC-1017 will need to be renewed in October 2009.
State reports were then given. Larry Cihacek, North Dakota representative reported on sampling organic carbon on 8800 acres of cropland, native grassland and CRP on the northern plains.  He is also studying the C sequestration potential of soils in ND of nearly 800 sites.  Mahdi Al-Kaisi, Iowa representative discussed  ongoing studies in C dynamics, Green House Gas emissions, and  nitrate studies.  Some findings are that increase in soil N decreased microbiological activities and  more CO2 from prairies than from other soil systems.  The report from Guam (Mohammad Golabi) discussed a study taking a long-term ecosystem approach to restoring and conserving soil quality in degraded landscapes of the Pacific Islands as well as the suitability of Vetiver grass as biofuel souces.  Birl Lowery and Samuel Jimba from Wisconsin discussed their studies on soil organic carbon and soil physical properties in both the drift and driftless areas of Wisconsin.
Missouri (Randy Miles) reported on the field sampling of cropped and native  prairie sites for evaluation of soil C sequestration.  He is also part of a national pilot project for  assessment of field test kit for “active carbon” using Sanborn Field and Tucker Prairie.  Ken Olson, Illinois, discussed a study of the cmparison of SOC storage on sloping woodland and cropland landscapes in southern Illinois. He reported that agricultural land retained 90 percent of soil carbon after 130 years of crop and forage production.  He is also studying the effects of conservation tillage and cover crops which were established in 2001. Gary Steinhart discussed two long-term studies in Indiana. Much of  the emphasis is on the role of strip tillage prior to planting on the influence of yields compared to standard no-till practices as well as subsequent effects on soil C.  Tom Schumacher discussed the array of South Dakota studies including biofuel production, landscape position, soil-landscape rehabilitation , tillage, water, erosion, and crop rotations.  He also presented information of tillage erosion versus water erosion.  He also gave an update on the NC-1017 website development.
Rattan Lal, Ohio,  reported on a study to assess the influence of topsoil depths after 10 years of creating simulated erosion on crop yield and soil properties.  Also he discussed the effectiveness of using organic manure and  synthetic fertilizer in restoring eroded soil quality.  Tom Schumachere reported for David Lobb of Manitoba, Canada on two studies: the assessment of soil erosion and its impacts on soil properties using repeated soil sampling and Cesium 137 and the impact of soil-landscape rehabilitation on crop productivity and soil properties in severely eroded landscapes of southwest Manitoba.
Under new business the committee discussed the impacts of biofuels, particularly ethanol production from grain and cellulose, on soil properties from both a short and long term perspective.  The full committee discussed the need to continue NC-1017 activities to address these emerging and dynamic issues.  One specific focus was the impact of reduction in corn residue from ethanol production on soil erosion and lesser organic C levels.   Committee members suggested that the new proposal would need to focus on the impacts of residue removal on soil properties, soil erosion and modeling of spatial C distribution and dynamics
Suggested new objectives were: (1) Assess management effects on C sequestration and productivity including the impacts of corn residue removal on soil organic carbon levels and erosion.  (2) Determine spatial C distribution and dynamics in soils of eroded landscapes for better quantification.  Project renewal writing committee was named with Rattan Lal, Chair and Randy Miles, Tom Schumacher and Birl Lowery as members. It was concluded that these new objectives may need to be refined by the writing committee.  Ken Olson (past writing committee chair) agreed to provide the phase 5 proposal  in a Word file to each writing committee member for updating and revisions. Mahdi Al-Kaisi agreed to provide an update of related individual and regional projects.

The logistics of the next committee meeting was discussed.  The next meeting of NC-1017 was scheduled to be held on June 24 to 26, 2009 (proposed time) in West Lafayette, IN  Gary Steinhardt was elected secretary for the 2009 conference; Kenneth Olson will serve as chair.  Tom Schumacher, will serve as 2010 secretary if the project is successfully renewed.
Accomplishments:

Objective 1: Determine the spatial C distribution and dynamics in soils of eroded landscapes including 3-dimensional model assessments for better quantification. 

In Missouri two field sites which have usually been in a corn-soybean rotation for examining the distribution of soil C were identified: The native area is Tucker Prairie, a native tall grass prairie. Nearby, paired crop production fields are usually in a corn-soybean rotation or a 3-year rotation of corn-wheat-soybeans (soybeans double cropped in wheat stubble, 3 crops in 2 years). Soils in this area are claypans (Mexico, Putnam, Leonard). Soil C in long-term Sanborn Field plots (primarily Mexico silt loam) will be used as long-term 
control
 for similar cropping management systems. Unfortunately external funding for the full project fell through at the last minute.  Cooperative work with the National Soil Survey Laboratory on an “active carbon” field evaluation over time (1 or 2 growing seasons) on a quarterly basis is in progress.   Different cropping sequences from Sanborn Field are being compared with sites on Tucker Prairie.  Initial results show that treatments with manure inputs or high fertility with large amounts of residue returned to the soil have larger amounts of “active carbon” than other cropping treatments.
North Dakota representatives continued participation in the terrestrial C sequestration group of the Plains CO2 Reduction Partnership (PCO2R) 
 Phase II and preparing to establish 1200 to 1500 C sequestration monitoring benchmark sites in North and South Dakota, Minnesota, Iowa and Montana over the next three years. Currently over 200 benchmark sites have been established in Sheridan County, North Dakota. The study focuses on C distribution by soil series and landscape position on CRP, native grassland and cropland. 
In Wisconsin in 2006, total dry matter yield (DMY) of clover was obtained at different points in a farmer’s field where there is data for the SOC content of the upper 15 cm of soil. While the SOC levels were significantly different (p < 0.01) among sampled points, there were no significant differences in the DMY of clover (α = 0.05) when all data are considered (p = 0.0759). In this test, data analysis cut across two soil series, namely, Radford and Miami silt loam, 2-6% slopes (MyB). In consideration of the possible effect of soil variability on crop yield, the effect of SOC on clover DMY was evaluated within each soil type. Because of data limitations, only evaluation of this effect in the MyB series could be performed. Within this series, analysis of variance indicated no significant differences in clover DMY (α = 0.05) (p = 0.1096) even though treatment means correlated positively with SOC (R2 = 0.88).  In 2007, silage yield (dry matter) was sampled on a Miami silt loam from selected points differing in SOC. Analysis of variance indicated no significant differences in clover DMY (α = 0.05) (p = 0.183) even though treatment means correlated positively with SOC (R2 = 0.97). In addition to the above, assessment of  the impact of Conservation Reserve Program (CRP) on profile distribution of SOC and selected soil physical properties (SSPP).  Soil samples have been obtained to a depth 120 cm from the same soil (Miami loam, 2-12% slopes) at points that have been under CRP and pasture, respectively, for the past seven years. Initial results so far show a tendency for a decrease in bulk density of the soil under CRP.

In many parts of the Midwest open surface tile inlets are being replaced with gravel filters to reduce potential pollutants from entering the underground tile system. In Minnesota samples were taken from gravel filters installed three years prior to replace open surface tile inlets in a three dimensional grid to characterize the deposition of sediment and associated organic carbon. At one location the landscape was lacustrine with gently sloping clay loam soils and large depressions (>20 ha). At another location the landscape was glacial till with small depressions (<6 ha). At the lacustrine location, one site within the field had gravel filters chisel plowed in the fall and not at another site within the same field. At the glacial till location a single gravel filter was not tilled. Corn and soybeans in rotation were grown at both sites. Fines (<2mm) were separated from gravel samples by sieving. The percentage of gravel porosity filled with fines at the tilled site was 100% at the surface and decreased to 40% at 25cm deep (about the depth of tillage). From this depth it was a relatively constant 40% to the sampling depth of 70cm. Without tillage the gravel porosity filled with fines decreased from 30% at the surface to 15% at 70cm. At the glacial till site 15% of the gravel porosity was filled with sediment and constant to 70cm deep. Organic matter concentrations of the fines decreased from 7% at the surface to 3.4% and 5% at 70cm for the untilled and tilled sites respectively at the lacustrine location. At the glacial till location organic matter concentration decreased from 5.5% at the surface to 1% at 70cm.
South Dakota has many projects addressing this objective. The objectives of the first project are to 1) Determine the production potential of various biofuel feedstock species within selected landscape positions, 2) Evaluate the effect of residue harvesting and feedstock species on soil properties including soil carbon across landscape positions.  This project includes four locations in Eastern South Dakota.  The study includes treatments  of corn residue removal, switchgrass (Panicum virgatum), and prairie cordgrass (Spartina pectinata) in three landscape positions, shoulder, backslope and footslope.  There are four replications at three of the sites and six replications at a fourth site.  The fourth site also includes a strip planted to a mix of Indian grass (Sorghastrum nutans) (10%), switchgrass (10%), and big bluestem (Andropogon gerardii) (80%) with a sparse mix of 6 different forbes in addition to the previously listed treatments.  Soil carbon measurements are included in the measurements taken at each of the landscape positions at these sites.  An C-12/C-13 isotopic ratio method is being used to evaluate soil carbon accumulation within the landscape.  A fallow control area is included at each landscape position to correct for C-13 mineralization unrelated to plant species effects  In a second study, two locations were established to evaluate the effects of a one-time topsoil relocation from depositional landscape positions to eroded shoulders and crests.  One location (Morris, MN) is in its third year. A second location (Sisseton, SD) was established in the fall of 2007.  A chisel plow tillage system in a corn-soybean rotation is being used at each site in farmer managed fields.   A gain in soil organic carbon in the shoulder position resulted from transport of topsoil from the foot and toe slope positions in the field.  A third study examining soil properties resulting from tillage and water erosion compared to a paired uncultivated site that has been in permanent grass cover and never been tilled.  The study is located at Cyrus MN.  This site/study complements the information described in David Lobb’s NC-1017 report about Cesium-137 concentration changes that have occurred between 1999 and 2007 within field landscape positions. 

A research project with a joint effort led by David Lobb (U of Manitoba), Sharon Papiernik (USDA) and Tom Schumacher (SDSU has the following objectives: 1) to generate highly accurately estimates of soil erosion using repeated samplings for 137Cs; 2) to use these estimates to model and assess the relative contributions of wind, water and tillage erosion; 3) to measure changes in soil organic and inorganic carbon within the landscape using repeated samplings for carbon, and assess the role of soil erosion in these changes; and 4) to measure changes in pedologic characteristics of the soil within the landscape, and assess the role of erosion in these changes.  The study is being carried out in a section of a 16 ha field in west central Minnesota.  The site is and has been intensively tilled and cropped and, as a consequence, is severely eroded.  Past erosion is evident in the exposure of calcareous subsoil on the convex upperslope landform positions. The site is typical of much of the hilly land in the region.  In 1999 a topographic survey of the site was conducted on a 10 m by 10m grid using a survey-grade Differential Global Positioning System (DGPS).  This survey grid is the basis for all subsequent soil sampling.  Also from Manitoba in many cultivated hilly landscapes, tillage erosion is the dominant soil erosion process.  Organic-rich topsoil is removed from convex upper slope positions (i.e., hilltops, knolls, and ridges) and accumulates in concave lower slope positions (i.e., foot slopes and toe slopes/depressions) of the landscape.  The loss of topsoil from hilltops results in low concentrations of organic matter, shallow soil profiles, increased stoniness and carbonates at the soil surface, reduced water holding capacity and nutrient retention, and ultimately a reduction in crop productivity.  However, yield losses from eroded upper positions are not offset by equal crop yield increases in areas of soil accumulation within the landscape. Soil-landscape rehabilitation is the practice of moving topsoil that has accumulated in the concave lower slope areas of the landscape and replacing it on the eroded convex upper slope positions from where it had originated. Although the addition of topsoil improved the nutrient status on eroded upper slope positions, the significant increase in moisture retained at field capacity, attributed to the increased soil organic matter concentrations, likely played a major role in increasing field pea production on eroded hilltops, particularly during growing seasons with below normal precipitation.In summary, the results from this study on soil-landscape rehabilitation illustrate that soil-landscape rehabilitation is an innovative, logical, and practical land management practice to restore crop productivity on severely eroded hilltops and requires further attention from researchers and from agricultural producers.
The on-going experiment on soil organic carbon (SOC) sequestration in eroded/scalped soil has been conducted for about 10 years at Columbus and South Charleston in Central Ohio. The soil of the study site is Miamian Silt Loam in Columbus and Crosby Silt Loam at South Charleston. Soil management treatments consist of the following: I. Main Treatment (Topsoil Depth): (i) Normal topsoil depth, (ii) Double topsoil depth, (iii) No topsoil 11. Sub-plot Treatment (Management) (i) Chemical fertilizers, (ii) Compost, (iii) Control Soil samples from 0-10 cm, 10-20 cm and 20-30 cm depths were obtained in July 2006. Samples were analyzed for bulk density, C and N concentrations. Top soil removal by simulated erosion significantly decreased SOC concentration in 10-20 cm and 20-30 cm depths in treatment with topsoil removed. As expected, application of compost increased SOC concentration in 0-10 cm layer by 39.5% in Columbus and 69.2% in South Charleston soils. Using compost had no effect on SOC concentration in 10 -20 and 20-30 cm depths. Similar trends were observed in N concentration. Soil N concentration was significantly more in 10-20 and 20-30 cm depths in treatments with normal and double topsoil depth than no topsoil. Similarly, application of compost increased soil N concentration by 4 1.5% in Columbus compared with 67.8% in South Charleston soil. These data show that use of biosolids and organic amendments can enhance SOC pool and improve quality of eroded soils. 
Objective 2: Assess management (cropping systems, amendments, and tillage) effects on C sequestration, productivity and soil quality including the importance of no-tillage on increasing C sequestration in eroded soils. 

In Missouri a no-tillage continuous corn plot (initiated in 1971) from Sanborn Field has been  used to compare to conventional tillage monoculture and crop rotation plots with full fertility, lesser fertility, and with manures. Long-termed manured plots have larger yields that those without manure.  However, manure is not a “complete” fertilizer and must be supplemented with commercial fertilizer.

In 1989, in Illinois a conservation tillage system project was initiated at the Dixon Springs Agricultural Center.  A corn-soybean rotation under 3 treatments (no-till, chisel plow (conservation tillage, and moldboard plow) was established on a backslope with an average slope of 6%. Tillage accelerates the erosion of sloping lands and decreases soil productivity.  Surface crop residue levels were significantly higher in the NT system compared to CP and MP systems, which provided better protection against water erosion.  The annual estimated soil loss during the 18-year period was 7.9(3.5), 21.1(9.3), and 29.5(13.0) Mg/ha (tons/ac) in NT, CP and MP systems, respectively. The plant populations for soybean on the NT plots were significantly lower. There were not significant soybean yield difference between tillage treatments; however, no soybean yield was reported on any tillage treatment in 2004. The corn population and yields were not significantly different between treatments for any year.  

Also in Illinois in 2001, an existing corn-soybean rotation under 3 treatments (no-till, chisel plow (conservation tillage), and moldboard plow) previously established on a backslope with an average slope of 6%. The 18 plots (3 treatments with 6 replications) were split with half of each plot planted with a rye cover crop in fall of 2001, 2003 and 2007 and a vetch cover crop in fall of 2002.  Cover crops did not affect the 3 year soybean plant populations or yields of the tillage treatments; however the 2006 CP with cover treatment had significantly lower soybean yield. The corn plant populations and yields were not affected by tillage treatment with and without a cover crop.

Benchmark C monitoring sites have been established on an existing cropping systems study in southeastern North Dakota. Treatments include permanent vegetation (alfalfa), a low-diversity cropping system (corn-soybean), and a high diversity cropping system (corn-corn-soybean-winter wheat-spring wheat-canola/flax) under no-till management. 
Two sites in the driftless area of Wisconsin  are being evaluated for the tillage impact on SOC and SSPP. These two sites have the same soil type but have been under different management systems for the past 18 years. The site at Belmont has been under no-tillage while that of Platteville has been tilled yearly and without manure application. Preliminary results so far show that in the top 15 cm of the soil profile, the no-tillage system has 2.4% total C compared to 1.1% for the tilled site.

In Iowa, several studies were conducted on soil C dynamics and Green House Gas (GHG) emissions. These studies included different tillage systems, cropping systems (corn-soybean rotation and long-term switchgrass plots). Different N rates with continuous corn and corn soybean rotation effect on soil C stocks and greenhouse gas emissions, top soil removal and crop rotation effect on soil C dynamics, and tillage and N rates interaction effect on nutrient uptakes studies were conducted  The results showed that increasing N fertilizer application above agronomic rates decreased soil CO2 emission compared to 0N rate.  The comparison of different cropping systems effect on soil C stocks showed that long-term well managed corn-soybean rotation under no-till (over 25 years) in a sub-soil (after removing the top-soil) was as effective as switchgrass system in improving soil C stocks.  However, the switchgrass system showed significant improvement in microbial biomass C compared to corn-soybean rotation.  The results also revealed that root system had a significant potential contribution to soil C stocks, where switchgrass root biomass was 14 times greater than that of corn or soybean crops. 
In South Dakota, an examination of the effect of tillage and crop rotation on soil organic carbon has been established.  This study does not have a landscape component.  The corn-spring wheat – alfalfa rotation when fertilized with nitrogen gave a small increase in soil carbon compared to substantial losses in soil carbon from the continuous corn between 1996 and 2006.  A linear loss in soil organic carbon has been measured over the period of the study (1989 – 2006) for a continuous corn system fertilized with nitrogen at a sufficient rate to achieve a grain yield goal of 8.5 Mg ha-1 (N1 treatment).  Primary tillage prior to 1996 was with a fall molboard plow.  Since 1996 primary tillage was with a fall chisel plow.   A tandem disk and harrow were used for secondary tillage in the spring.

Objective 3. Coordinate research efforts, work and interpretations with NCR-59 

The committee discussed the initiation of a jointly sponsored symposium or workshop with NCERA-59 and perhaps even NCERA-3.  Ken Olson, incoming chair of NC-1017 volunteered to initiate discussion of such a workshop or symposium with these two committees.  In November and December of 2008,  Ken Olson  (representing both NCERA-3 and NC-1017) worked with Dr. Chuck Rice (representing NCERA-59) submitted a Soil Carbon symposium proposal  to S-6, S-5 and S-3 Divisions of SSSA. Division S-6 showed the most interest. Neil Hanson (Colorado State) helped get the proposed Soil Carbon symposium proposal considered and then selected by S-6 as one of their two sponsored 2009 symposiums at the SSSA meetings in Pittsburgh, PA. Divisions S-5 and S-3 agreed to co-sponsor the symposium. The symposium  title was changed after much feed back to "Soil Carbon and Greenhouse Gas Dynamics in Agricultural Lands". It was decided to also create a topic theme session with the same title for posters. 
Impact Statements:

1. Maintenance and updating of the NC-1017 Website (http://plantsci.sdstate.edu/nc1017/) The web page includes a membership list with contact information, past minutes, reports, leadership history, publications developed from past research collaboration, and links to the NCRA and NMISS web pages.
2. In addition to site selection baseline data for the soils and landscapes are being developed and populated. Some of the baseline data is presented in the accompanying report. 
3. NC1017 has provided a continuous, comprehensive understanding of changes in soil properties resulting from intensive cropping practices and erosional processes among agroecosystems. 

4. This study assesses the effect of different management practices used to restore productivity of eroded soils and quantifiable soil properties, such as soil carbon. 

5. NC1017 has elucidated the effect of different management systems and the effect of erosion on the landscape distribution of carbon. This sequential assessment within the landscape will provide a better understanding of the heterogeneity of soil carbon in temporally and spatial. This information will also contribute to development of improved management systems for natural resources, greater long-term sustainability and enhanced environmental quality. 

6. The incoming chair of NC-1017 has initiated the co-sponsoring of a C sequestration symposium (with NCERA-59 and NCERA-3 officers) for the 2009 Soil Science Society of America annual meetings.  The title of the symposium is “Soil Carbon and Greenhouse Gas Dynamics in Agricultural Lands”.  This symposium will have both oral and poster presentations.
7. Results from this study provide potential inputs to policymakers to document economic incentives for voluntary cropping and tillage practice adoption thereby promoting good land-use stewardship and sound environmental policy.
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