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10. Assessing the Potential of Crop Water Allocator (CWA) in Making On-Farm Water 
Conservation Decisions 

Author(s): Jonathan Aguilar*, Kansas State University; Isaya Kisekka, Kansas State University; Danny 
Rogers, Kansas State University 

Abstract: There are farmers who are keen at conserving water by splitting their land and then 
planting different crops on each split without substantially affecting their overall net return. This is 
particularly important and useful in irrigated areas where the water source is becoming limited, such 
as some areas underlain with the Ogallala Aquifer.  An online tool developed by K-State Research-
Extension called Crop Water Allocator (CWA) calculates net economic return for selected 
combinations of crops in a given crop rotation and water allocated to each crop. The decision 
support tool examines each possible combination of crops selected for every possible combination of 
water allocation by 10% increments of the water supply with the intention of helping farmers choose 
the best combination of crops with the highest net return within the cropping season.  The backbone 
of this tool are the different crop production functions generated on the  field for corn, sorghum, 
winter wheat, alfalfa, soybean, sunflower, and fallow. Individual fields or groups of fields can be 
divided into the following ways: 100%; 50%-50%; 25%-75%; 33%-33%-33%; 25%-25%-%50; 25%-
25%-25%-25%.  The study assessed the capability of CWA to determine if this tool can potentially 
help a farmer in comparing different scenarios of irrigation water allocations in terms of its net 
returns. Using recent values of crop and fuel prices, and production costs, several irrigation amounts 
were compared side-by-side with different crop mixes in an iterative process.  Statistical analysis was 
employed once all the scenarios were generated.  Given the capability of CWA, we expect that this 
would be a valuable decision support tool for farmers dealing with limited water availability for 
irrigation.  This tool could potentially help not only the farmers, but also economic analysts, water 
resource managers, and policy makers in making water conservation decisions. 

Subject Area: Conservation Models, Tools, and Technologies*; Agricultural and Conservation 
Economics; Water Resource Assessment and Management 

*denotes primary author and subject area
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11. Developing precision conservation planning tools for HUC12 watersheds transected by large 
rivers 

Author(s): Mark Tomer*, USDA-ARS; Sarah Porter, USDA-ARS; Brian Gelder, Iowa State University; 
David James, USDA-ARS; Eileen McLellan, Environmental Defense Fund 

Abstract: Restoration of rivers can involve a variety of conservation practices installed along channels 
and in floodplains, with a range of benefits including enhanced water quality and habitat. We are 
exploring if and how detailed digital elevation models derived from LiDAR (Light Detecting And 
Ranging) data can be used to propose locations for a variety of conservation practices, including 
those that contribute towards river restoration goals. Several recent advances in watershed precision 
conservation use the HUC12 watershed (usually 4,000 – 16,000 ha, or 10,000 to 40,000 acres) as 
the planning unit. Many HUC12 watersheds occur along major rivers, where broad floodplains occur 
and river restoration practices may be appropriate. The suite of soil and water conservation practices 
typically applied in agricultural landscapes can be considered distinct from river restoration practices, 
suggesting that precision conservation planning technologies for HUC12 watersheds with wide river 
corridors should address the floodplain as a separate landscape entity. This poster will demonstrate 
an approach that delineates HUC12 watersheds into floodplains and tributary sub-watersheds. This 
separates the watershed into two planning domains; one where agricultural conservation practices 
could be placed within cropped uplands that drain to small tributaries, and a second where practices 
that re-establish hydrologic connections between the river and its floodplain and/or improve bank 
stability can be proposed. The approach is designed to address hydrologic routing issues that arise 
when terrain analyses software is applied to detailed elevation data for watersheds with wide river 
channels, and is intended for application in any HUC12 watershed transected by a river channel and 
alluvial floodplain. Results will be demonstrated for a HUC12 watershed in the lower part of the 
South Fork Iowa River. 

Subject Area: Conservation Models, Tools, and Technologies*; Water Resource Assessment and 
Management 

*denotes primary author and subject area
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12. Development of a Comprehensive System for Monitoring Conservation Tillage Practices 
using Remote Sensing Technology 

Author(s): Mohammad Raoufat*, Shiraz University; Mohammad Rostami, Shiraz University, Iran 

Abstract: Present study was devoted to search for accurate methods for monitoring residue 
management and tillage intensity. With this vision, the potential of  WorldView-2  and MODIS 
sensors local data for delineating crop residue cover and as an estimator of conservation tillage 
adoption, tillage intensity and residue burning was evaluated using satellite spectral indices and 
Linear Spectral Unmixing Analysis (LSUA). For this purpose, correlation of residue cover percent, as 
measured by line-transect and image processing in experimental plots and relevant WorldView-2 
data were studied and their correlations were sought. Results indicated that IPVI, RVI1 and GNDVI 
spectral indices are able to estimate crop residue cover percent regardless of fields size (R2=0.82 - 
0.85). The crop residue cover estimated from the LSUA approach was found to be correlated with 
the ground residue data measured by the line-transect and image processing methods (R2=0.72 and 
0.76, respectively). Two criteria named as Infrared Percentage Vegetation Index (IPVI) and Ratio 
Vegetation Index (RVI1) considered for discriminating tillage intensity. Results indicated that 
classification accuracy with IPVI and RVI1 indices were within 78-100 percent and agreed closely 
with ground measurement, observations and field records. Other results indicated that size of burned 
field can be estimated using WorldView-2  and MODIS images. The two Indices VARI and Index1 
were selected as discriminant indices for burned/unburned fields in WorldView-2 and MODIS, 
respectively. 

Subject Area: Conservation Models, Tools, and Technologies*; Adaptive Management of 
Conservation Efforts; Conservation in Nontraditional Agriculture; Soil Health Resources, Indicators, 
Assessment, and Management 

*denotes primary author and subject area
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13. Effectiveness of Conservation Management for Decreasing Soil Loss in Runoff from Cattle 
Pastures 

Author(s): Daniel Pote*, USDA-ARS; Philip Moore, USDA-ARS; David Brauer, USDA-ARS 

Abstract: Conservation efforts to decrease soil erosion and nutrient losses in storm runoff from 
pastures have focused primarily on diminishing soil surface damage caused by intensive livestock 
hoof action and on finding better methods for applying the nutrients necessary to sustain adequate 
forage production.  Best management practices (BMPs) recommended to help address these 
problems include rotational grazing systems, exclusion zones, grass buffers, and riparian buffers; but 
the long-term effectiveness of these techniques has not been adequately assessed.  To help fill this 
knowledge gap at the field scale, a USDA-ARS research team initiated a 15-year study in 2003 using 
15 constructed watersheds at the Dale Bumpers Small Farms Research Center in Booneville, AR.  
Each 0.14-ha (0.35-acre) watershed was isolated by earthen berms topped with barbed wire fencing, 
and the downslope end was narrowed to direct all runoff through a fiberglass flume equipped with a 
pressure transducer and automatic water sampler for measuring runoff.  All watersheds were hayed 
the first year while background data were being collected.  During years 2-7, broiler litter was 
applied annually at 5.6 Mg/ha (2.5 t/a), and the following five watershed management strategies 
(each randomly replicated three times) were evaluated: hayed, continuously grazed, rotationally 
grazed, rotationally grazed with a nutrient-application buffer, and rotationally grazed with a fenced 
riparian buffer.  Comparing results from grazed watersheds to those managed as hay fields showed 
that continuous grazing increased watershed soil loss by 200%, while rotational grazing with a fenced 
riparian buffer increased soil loss by only 40%.  Successful completion of the research will provide 
NRCS field offices with tools they need to accurately identify the most effective and sustainable 
management practices for decreasing soil, water, and nutrient losses from livestock grazing systems. 

Subject Area: Conservation Models, Tools, and Technologies*; Adaptive Management of 
Conservation Efforts 

*denotes primary author and subject area
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14. Forest Harvest Management Effects on Soil Hydraulic Properties 

Author(s): Langston Simmons, University of Missouri; Stephen Anderson*, University of Missouri 

Abstract: As variable climate becomes a future challenge, the effects of tree harvesting and 
associated best management practices on water infiltration and runoff are becoming more relevant.  
According to former studies, many decades are often necessary for forest soils to return to pre-
disturbed levels for bulk density and related soil properties following harvest activities. This study was 
conducted to evaluate the effects of selected harvesting techniques on soil hydraulic properties. 
Harvested sites for the study occurred on a moderately well-drained Keswick soil (fine, smectitic, 
mesic Aquertic Chromic Hapludalfs) within the Mark Twain National Forest in Callaway County, 
Missouri.  Treatments evaluated for the study included logging roads and log landing areas, as well as 
recent and historic logged areas.  Hydraulic properties included soil water retention, saturated 
hydraulic conductivity (Ksat), pore size distributions, and bulk density. Bulk density was significantly 
higher (P < 0.01) and Ksat was significantly lower (P < 0.01) for the logging road and log landing 
areas compared to the logged areas. No statistical differences in property values among treatments 
occurred at the deepest sampling depth (40 cm).  From this study, methods used in logged areas 
appear to have caused small changes to soil hydraulic properties; however, significant changes 
occurred with these properties for logging road and log landing areas.  Conservation efforts need to 
focus on management practices to increase hydraulic conductivity for these areas to reduce 
challenges with water runoff from logged sites especially with future expected increases in storm 
intensities. 

Subject Area: Conservation Models, Tools, and Technologies*; Biodiversity Conservation and 
Management; Water Resource Assessment and Management 

*denotes primary author and subject area
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15. Impact of Precipitation Uncertainty on SWAT Model Performance 

Author(s): Yongping Yuan*, EPA-Office of Research and Dev; Milo Anderson, EPA Region 5; Ronald 
Bingner, USDA-ARS 

Abstract: The accuracy of a model output is, to a large degree, dependent upon the quality of the 
input data sets including their spatial and temporal resolution. Among those input data sets, 
precipitation is one of the most important because of its influence on the hydrological model’s 
performance (defined as agreement between measured and simulated values) and its role in 
determining surface hydrologic processes. Rainfall data are often obtained from rain gage networks, 
which sometimes may not cover the study area.  Usually, precipitation data from the nearest gage 
stations are used to represent the study area for model hydrological simulations.  However, 
occasionally unusual meteorological conditions can make it necessary to consider precipitation data 
from gages as far away from a modeled watershed as the next county. The Chickasaw Creek, one of 
the major streams draining to the Grand Lake St. Marys, was modeled using SWAT for the purpose of 
understanding and mitigating a toxic algal bloom that peaked in 2010 in the Grand Lake St. Marys.  
The Chickasaw Creek watershed, south of the lake, was within 10 miles of two NOAA NCDC 
precipitation gages on the north side of the lake, but for year 2010 the SWAT simulated flows using 
either of these gages as precipitation input data lacked any significant correlation to flows observed at 
a USGS gage on Chickasaw Creek.  An assumption was that additional NOAA NCDC gages were 
needed to capture the majority of observed precipitation events.  By considering additional 
precipitation gages, model performance as measured by R-squared correlation improved by 
significantly.  The nearby precipitation gages essentially showed no correlation (R-squared of 0.03 for 
year 2010), but using a combination of the additional gages to capture the majority of precipitation 
events raised this R-squared correlation coefficient to 0.43 for the same year. 

Subject Area: Conservation Models, Tools, and Technologies* 

*denotes primary author and subject area
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16. Mapping Soil Erosion Risk in a Mountainous Catchment of Iran using a Field Indicator 
Method 

Author(s): Nayereh Ghazanfarpour*, University of Missouri; Clark Gantzer, University of Missouri; 
Jason Hubbart, University of Missouri 

Abstract: Soil erosion is a serious and complex environmental challenge in many regions of Iran. 
Lack of spatial coverage and time-series data impede conventional approaches to quantify soil 
erosion. The current study was conducted to quantify the soil loss on hillslopes of Shahrak catchment 
in Iran using soil erosion indicators. Six soil loss indicators were applied to quantify rill and gully 
erosion, pedestals, rock exposure, barrier (e.g. shrub, and rock) deposition, and sedimentation in 
drains. Map units were created by overlaying land use, soil type, slope steepness, and slope aspect 
information obtained from current literature. Measurement of soil erosion indicators was carried out 
using transects in represented map units for each indicator. Observed data and total soil loss (t ha-1) 
were scaled to the catchment level using land use, slope degree and geomorphological attributes 
from map units. A soil loss risk map with five classes (very low, low, medium, high, and very high) 
was produced based on the total soil loss associated with soil erosion indicators using ArcGIS v. 10.1. 
Results indicate that among different land uses agricultural lands and orchards were classified with 
low soil loss (< 30 t ha-1), while high and very high soil loss class was observed in rangelands (>90 t 
ha-1). This baseline study demonstrates that soil erosion indicators can provide simple, quick 
methods with low cost to evaluate, and map soil loss risk in Iran. Results are useful for assessing and 
predicting soil loss for planning and use of soil water conservation measures in priority areas 
identified with severe soil loss. Easily quantified soil loss mapping methods based on field indicators 
will improve information for land users about soil erosion processes in countries like Iran that may 
have limited access to information to work with process based models. 

Subject Area: Conservation Models, Tools, and Technologies*; Adaptive Management of 
Conservation Efforts; Conservation Policy and Program Design; Soil Health Resources, Indicators, 
Assessment, and Management 

*denotes primary author and subject area
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17. Measured and HYDRUS-simulated water infiltration within areas under conservation buffers 
and corn/soybean management 

Author(s): Janith Chandrasoma, University of Missouri; Ranjith Udawatta*, University of Missouri; 
Stephen Anderson, University of Missouri; Clark Gantzer, University of Missouri 

Abstract: Excessive surface runoff is a principal cause of soil erosion and nonpoint-source pollution 
(NPSP). Numerical simulations are fast and relatively inexpensive to evaluate effects of management 
operations and practices on soil erosion and NPSP. Little work has been done to investigate the 
accuracy of numerical simulations for claypan soils with buffers in a corn/soybean rotation for erosion 
control and NPSP reduction. This research was conducted on a Putnam silt loam (fine, smectitic, 
mesic Vertic Albaqualf) in Missouri (Greenley Memorial Research Center, Novelty) on row crop areas 
and agroforesry buffers (AGF).  Reflectometer-measured volumetric soil water content showed 
increased potential soil water storage with AGF management compared to row crop management.  
The objective of this study was to compare HYDRUS-1D simulated infiltration with measured 
experimental data. Model input parameters included the van Genuchten water retention and 
hydraulic conductivity parameters.  Values were based on sand, silt and clay percentages, bulk 
density (g cm-3) and soil water content at -33 kPa. No evaporation and no root water uptake were 
assumed during the analyzed 72-hr time period.  For both sites, ponded water infiltration and 
infiltration after the principal recharge event was measured. Preliminary results showed no significant 
differences between simulated and measured data for ponded infiltration. Simulated results for 
recharge events showed slightly greater water content compared to measured values.  The current 
analysis did not include root water uptake and evapotranspiration which could have accounted for 
greater simulated water contents.  The analysis showed that HYDRUS-1D can be used as a tool to 
evaluate soil water infiltration and potential runoff generation to understand effectiveness of 
conservation buffers.  The results can be used to design conservation buffers for row crop 
management to reduce soil erosion and NPSP when measured soil parameters are available. 

Subject Area: Conservation Models, Tools, and Technologies*; Biodiversity Conservation and 
Management; Water Resource Assessment and Management 

*denotes primary author and subject area
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18. Socio-ecological impacts of unconventional energy development on western US rangelands: 
a theoretical evaluation 

Author(s): Kristie Maczko*, Sustainable Rangelands Rndtble; Urs Kreuter, Texas A&M University; 
William Fox, Texas AgriLife Research; John Tanaka, University of Wyoming Dept. of Ecosystem 
Science & Mgmt; Clifford Duke, Ecological Society of America; Lori Hidinger, Arizona State 
University Consortium for Science Policy and Outcomes; John Mitchell, USDA Forest Service - Rocky 
Mountain Research Station; Daniel McCollum, USDA Forest Service Rocky Mountain Research 
Station 

Abstract: The United States requires more diverse energy sources to progress towards energy 
independence.  The USA Task Force on Strategic Unconventional Fuels concluded that achieving this 
objective requires development of a domestic unconventional fuels industry. Rangelands cover as 
much as 70 percent of the earth’s terrestrial surface and dominate large areas of the western US, 
representing a major source of alternative energies. The Integrated Social, Economic and Ecological 
Conceptual (ISEEC) framework was developed by the Sustainable Rangeland Roundtable (SRR) to 
identify biophysical-socioeconomic links that influence delivery of ecosystem services affected by 
alternative uses of rangelands.  The framework is also useful for selecting suitable indicators to 
monitor changes associated with energy development. Such an approach may enhance coordination 
to set policies and regulations for sustainable development of unconventional energy resources on 
rangelands. This poster summarizes the potential of western rangelands for future production of three 
energy technologies; natural gas, biofuel and wind energy.  These energy sources are vertically 
distributed - below, at, and above ground level.  Their respective development will likely affect 
rangeland ecosystems in different ways.  After establishing key links affecting delivery and use of 
ecosystem services from rangelands with respect to alternative energy sources, changes in these links 
must be monitored.  The SRR ISEEC framework is used to hypothesize 10 biophysical and socio-
economic links. By identifying SRR criteria and indicators to monitor each link, a mechanism is 
provided for systematically testing the hypothesized effect of each link and tracking changes in links 
over time.  This work can be viewed as a first step toward implementation of energy development 
approaches that minimize impacts on rangeland ecosystems and introduces responsive management 
practices to mitigate impacts. 

Subject Area: Conservation Models, Tools, and Technologies*; Adaptive Management of 
Conservation Efforts; Conservation in Nontraditional Agriculture; Soil Health Resources, Indicators, 
Assessment, and Management 

*denotes primary author and subject area
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19. Vegetative Buffer Effects on Infiltration and Runoff for Variable Rainfall Processes 

Author(s): Syaharudin Zaibon, University of Missouri; Stephen Anderson*, University of Missouri 

Abstract: Many scientists anticipate more intense storms in the future due to climate change.  This 
challenge will necessitate inclusion of conservation practices which enhance infiltration and reduce 
runoff.  A study was conducted to measure infiltration as affected by stiff-stemmed vegetative buffers 
(switchgrass, Panicum virgatum, L.) relative to row crop areas.  The experiment was conducted over 
two years in southwest Iowa on a well-drained Monona silt loam (fine-silty, mixed, superactive, mesic 
Typic Hapludolls).  Treatments included three positions as affected by vegetative buffers:  within the 
grass hedge, within a deposition zone (0.5 m upslope from hedge) and within a row crop zone (7 m 
upslope from the hedges).  The row crop area was in a corn (Zea mays L.)/soybean (Glycine max) 
rotation.  Ponded infiltration was monitored within each treatment area and Green-Ampt and 
Kostiakov infiltration parameters were fitted to the infiltration curves with coefficients of 
determination above 0.99.  Comparisons among treatments were made using a Type 2 variable 
rainfall storm with 125 mm rainfall in 24 hours and also with a constant rate storm of 25 mm/hr for 2 
hours.  Significant differences occurred among the treatments for the infiltration parameters with the 
grass hedges having saturated hydraulic conductivity 5.3 times higher than the row crop area and 36 
times higher than the deposition zone.  For a 125 mm storm, no runoff occurred within the grass 
hedge area while more than thirty percent of the rainfall was lost as runoff for the row crop and 
deposition areas, respectively.  For the constant rate storm, no runoff occurred for either the grass 
hedge or row crop areas but about 75% of the rain was lost as runoff for the deposition zone. Results 
show that vegetative buffers may be very useful for increasing infiltration and reducing runoff for 
agricultural watersheds.  This approach may be important for future watershed ecosystem design as 
rainfall intensities increase. 

Subject Area: Conservation Models, Tools, and Technologies*; Biodiversity Conservation and 
Management; Water Resource Assessment and Management 

*denotes primary author and subject area
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20. Environmental Education for Rota, CNMI: The Talakhaya Watershed Soil Loss Assessment 

Author(s): Sydonia Manibusan*, University of Guam; Mohammad Golabi, University of Guam 

Abstract: Accelerated sedimentation from the unprotected watersheds of the Northern Marianas 
Islands in Micronesia is a growing economic and environmental concern for the region. When soil is 
disturbed sediment is moved by water and wind into rivers that empty into the ocean. The reefs 
along the mouths of these rivers are smothered by sediment, killing organisms, and making reefs 
uninhabitable. Watersheds are dynamic and adaptable to change; however the results are often 
incompatible with human land use. Human activity such as burning, activities along unprotect upland 
areas, and clear cutting often has a strong impact on watershed dynamics. The restoration and 
increase of habitat through the revegetation of watershed systems that have become barren require 
actions upon the watershed and on minimizing human impacts that will continue to persist without 
proper community education.  The Talakhaya Watershed Soil Loss Assessment is a part of an ongoing 
larger revegetation effort to improve the watershed and the coral reef system on the island of Rota, 
CNMI, which is a largely agricultural and fishing community and relies heavily on the island’s natural 
resources. The revegetation project is currently using vetiver grass (Chrysopogon zizanoides) as well 
as Acacia and Bahia grass.  The monitoring being conducted by the assessment includes the 
collection of data for the watershed including rainfall, stream level and discharge, water quality, and 
soil properties. Through these monitoring efforts the effect of the revegetation project will be made 
through a comparison of the various watershed outputs, which are at different stages of the project. It 
is expected that the completed portions of the watershed will have a lower sediment output than the 
barren areas. Through this study, concrete evidence of this project can be produced and provide 
support for the affect that it has on Rota and further the efforts to increase the environmental 
awareness of the Rota community. 

Subject Area: Outreach, Education, and Community Engagement*; Conservation Models, Tools, and 
Technologies; Water Resource Assessment and Management 

*denotes primary author and subject area
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21. Maps of new 2012 Ag. Census farm demographics with USDA Parity Calculations 

Author(s): David Buland*, USDA NRCS; Dwain Daniels, USDA NRCS 

Abstract: 1)      A statement of current relevance or need : The new 2012 Ag. Census, to be released 
on February 20th will show updated numbers of minority farmers.  USDA has commitments to 
provide service to all minority groups using a parity calculation with the baseline updated every five 
years from the Ag. Census.  This poster and analyses would be the first view to conservationists of 
FY2013 work related to the new 2012 Ag. Census demographics.   2)      General methods and data 
analysis information : The new Ag. Census farm demographics data will be combined with USDA 
program demographic data from http://www.regstats.usda.gov/ and mapped on a county basis for 
major USDA programs.   3)      Results or predicted results if the work has not yet been completed : 
We are not sure, since neither dataset has not been released.  The past four Ag. Census have shown 
a quadrupling of Hispanic farmers through the 40 non-traditional Hispanic farm states with USDA 
services not reaching these new Hispanic farmers.  The 2007 Ag. Census also shown a reversal in the 
60-year decline of Black farmers, but in the traditional Black farmer region.   The 2007 Ag. Census 
also show increased in Asian farmers in unexpected pockets.   4)      Explanation of how the results or 
outcomes contribute to science and society : USDA is committed to serving all farmers equally.  The 
previous studies have highlighted shortcomings in USDA services to specific demographic groups, 
which lead to reappropriation of USDA program and technical resources to meet these shortcomings.  
The SWCS meeting provides a good forum for analysis and discussion of these results.   See the 2007 
data in http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs143_021945.pdf 

Subject Area: Outreach, Education, and Community Engagement*; Conservation in Nontraditional 
Agriculture; Conservation Policy and Program Design 

*denotes primary author and subject area
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22. Can a Single Measure of Soil Quality be used to Assess Soil Health in Agricultural 
Landscapes? 

Author(s): Kelsey Smith*, Purdue University; Douglas Smith, USDA-ARS, NSERL; Phillip Owens, 
Agronomy Department, Purdue University; Brad Joern, Agronomy Department, Purdue University 

Abstract: The overall soil quality/health plays a major factor in the production potential for a given 
field. Having a single measurement that would provide an overall soil quality assessment would save 
time and money and could even allow farmers the opportunity to make a quick assessment of their 
own fields. Bulk density is one of the easiest and cheapest properties of soil quality to measure. The 
objective for this study is to assess the correlation between bulk density and soil quality/health 
parameters in agricultural soils. Surface (1-6cm) bulk density samples were collected from fifteen sites 
in four fields (conventional tillage corn, soybean and alfalfa fields and a no-till soybean field) located 
in the St. Joseph Watershed in northeastern Indiana. Duplicate surface bulk density samples were 
measured from three landscape positions: summit, backslope, and footslope in each field using a 
core bulk density probe. In order to test how closely bulk density relates to the overall soil health 
several soil quality tests for the physical, chemical, and biological properties of soil are being 
conducted on composite soil samples collected from the same sample locations. If bulk density 
provides a reasonable assessment of soil quality/health parameters, it will be possible to develop 
methods for farmers to quickly assess the soil quality/health of their own fields with minimal costs or 
labor. Questions regarding soil type, sampling conditions and field management details shall be 
answered in the methods section of the poster. 

Subject Area: Soil Health Resources, Indicators, Assessment, and Management* 

*denotes primary author and subject area
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23. Impact of different organic manures in conjugation with inorganic fertilizers on carbon 
enrichment in typical inceptisols of jammu (India) 

Author(s): Saima Khursheed*, Skuast; Cheryl Simmons, USDA NRCS; sanjay aroora, 

Abstract: A pot experiment was conducted during kharif, 2005 to ascertain the  response of different 
organic sources viz., wheat straw, farm yard manure (FYM), vermicompost and poultry manure to 
rice (Oryza  sativa) and also  to monitor the effect  of manuring on soil carbon pools. Application of 
poultry manure and vermicompost alongwith NPK fertilization resulted in highest grain yield rice. Soil 
carbon, labile carbon and water soluble carbon contents also improved with application of organics.   
Poultry Manure and vermicompost treated soil coupled with NPK resulted in higher MBC as 
compared to manure treatment. Soil MBP and MBN also increased with the application of wheat 
Straw, poultry Manure, FYM and vermicompost respectively over control. Similarly the soils showed 
higher dehydrogenase activity with incorporation of poultry manure, vermicompost, FYM and wheat 
straw respectively over control.The  study  thus  shows  that  for  better  soil management as  well  as  
optimizing  crop  yields  and  environmental  security, organic   amendments  needs  to  be added  
along  with  use  of  chemical  fertilizers. 

Subject Area: Soil Health Resources, Indicators, Assessment, and Management*; Adaptive 
Management of Conservation Efforts 

*denotes primary author and subject area
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24. Utilization of Biosynthetically Produced Amino Acid Byproducts as Nitrogen for Corn 
Production 

Author(s): Juan Carlos Quezada*, Iowa State University; Andres Lenssen, Iowa State University; 
Kenneth Moore, Iowa State University 

Abstract: Byproducts resulting from the industrial synthesis of amino acids for feed-use might provide 
a significant and considerable supply of nutrients for crop production specially nitrogen (N). Iowa has 
a strong amino acid biosynthesis industry, resulting in a continuous supply of biosynthesis byproducts.  
Byproduct utilization as an N source for crop production may enhance revenues for amino acid 
producers and Iowa farmers.  A field experiment was conducted in 2013 near Ames, IA, to evaluate 
corn response to tryptophan (TRP) and lysine (LYS) biosynthesis byproducts as N sources. The 
objectives of this study were to determine corn response to isonitrogenous N fertilization treatments: 
1) different levels of dry TRP when replacing NH4-N from ammonium nitrate, 2) combinations of 
liquid TRP byproduct with different levels of LYS byproduct. Parameters measured included 
phenological development, chlorophyll readings, leaf area Index (LAI), normalized difference 
vegetative index (NDVI) which were taken throughout the season on a weekly basis.  Grain yield, and 
yield components were measured at physiological maturity. Grain quality was tested as well. Dry and 
liquids treatments were applied pre-plant and immediately after planting respectively. Ammonium 
nitrate and ammonium sulfate were applied with a drop spreader, while both the dry and liquids TRP 
and LYS byproducts were broadcast spread. All treatments were adjusted to 175 lb. of N ac-1 and 
arranged in a randomized complete block design with four replicates. First year results of this study 
indicate that the amino acid and their byproducts can replace ammonium nitrate and ammonium 
sulfate without compromising growth and development, grain or stover yield of corn. The field 
experiment is being repeated in 2014   to document efficacy of TRP and LYS biosynthesis byproducts 
as suitable sources of N for corn production. 

Subject Area: Soil Health Resources, Indicators, Assessment, and Management* 

*denotes primary author and subject area
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25. Assessing Groundwater Phosphorus in Forage-based Agroecosystem with Cow-Calf 
Operation 

Author(s): Gilbert Sigua*, USDA-ARS; Chad Chase, Jr., USDA-ARS; Kenneth Stone, USDA-ARS 

Abstract: Phosphorus (P) fertilization is vital component of productive farming.  Phosphorus is an 
essential macronutrient that is required to meet global food requirements and make crop and 
livestock production profitable. While adequate levels of P soils are essential to grow crops, P has the 
potential to induce eutrophication in our water systems. Recent assessments of water quality status 
have identified eutrophication as one of the major causes of water quality “impairment”. Assessing 
and controlling P inputs are thus considered the key to reducing eutrophication and managing 
ecological integrity. In this paper we monitored and evaluated P concentrations of groundwater (GW) 
compared to the concentration of surface water (SW) P in forage-based landscape with managed 
cow-calf operations for three years (2007-2009) in central Florida. Groundwater samples were 
collected from three landscape locations along the slope gradient (GW1: 10-30% slope; GW2: 5-
10% slope; and GW3: 0-5% slope). Surface water samples were collected from the seepage area 
(SW: 0% slope) located at the bottom of the landscape. Of the total P collected (averaged across 
year) in the landscape, 62.6% was observed from the seepage area or SW compared with 37.4% 
from GW (GW1 = 8.0%; GW2 = 10.9%; GW3 = 18.4%). Phosphorus in GW ranged from 0.02 to 
0.20 mg/L while P concentration in SW ranged from 0.25 to 0.71 mg/L. The three-year average of P 
in GW of 0.09 mg/L was lower than the recommended goal or the Florida’s numeric nutrients 
standards (NNS) of 0.12 mg P/L. The three-year average of P concentration in SW of 0.45 mg/L was 
about four-fold higher than the Florida’s NNS value. Results suggest that cow-calf operation in 
pasture-based agroecosystem would contribute more P to SW than in the GW. The risk of GW 
contamination by P from animal agriculture production system is limited while the solid forms of P 
subject to loss via soil erosion could be the major water quality risk from P. 

Subject Area: Water Resource Assessment and Management*; Soil Health Resources, Indicators, 
Assessment, and Management 
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26. Evaluation of Effluent Characteristics and Sorption of Nutrients onto Thermally-Treated 
Biomass in a Woodchip Heavy Use Area for Wintering Dairy Cattle 

Author(s): Tom Basden*, West Virginia University; Joshua Faulkner, University of Vermont; David 
Devallance, West Virginia University 

Abstract: Traditional winter feeding areas, or ‘sacrifice’ areas, for beef cattle can be a significant 
source of nutrient and sediment pollution.  Sustainable and affordable approaches are needed that 
effectively control manure nutrients during winter feeding, while ensuring a healthy and comfortable 
animal environment.     The use of woodchips as a surface material for areas used to hold cattle 
during wet periods is practiced on a limited basis in Ireland, Scotland, and New Zealand.  The 
application of this simple technology in the cool humid climates has potential to improve animal 
comfort and health, protect winter pastures, and reduce the environmental impact of winter feeding 
and loafing areas.  Such a woodchip-surfaced heavy use area has been installed and monitored in 
northern West Virginia and a second site has been established on the WVU Animal Science Farm.  
Initial water quality data has indicated that nutrient concentrations in effluent were generally lower 
than average conventional feedlot (concrete or earthen) runoff concentrations. Total nutrient loads 
were also generally lower than concrete surfaces, due to the reduced effluent volume. Total nutrient 
loads were similar to typical earthen surface values, but are associated with much higher stocking 
densities than are generally employed in earthen lots. Investigation of bench scale columns with 
various configurations of thermally treated wood chips are underway. Biomass mixes that show the 
best performance will be added as treatments in the WVU woodchip   heavy use area. 

Subject Area: Water Resource Assessment and Management* 
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27. NUMERICAL MODEL CONSTRUCTION FOR A COMPLEX TROPICAL WETLAND 
WATERSHED 

Author(s): Bahaaeldin Abdelrahim Elwali*, Jazan University; Abu Bakr   Serat, ; Ismail Yussoff, 
University of Malaya; Azmi Jaffri, Drainage and Irrigation Department of Malaysia ; Zainudin 
Othman, University of Sultan Idris for Education 

Abstract: To help quantify existing and future water quantity condition associated with development 
and other land-use change at Paya Indah Wetlands (PIW), attempt is made by employing the 
advantages of MIKE SHE integrated modeling system. The integrated surface water (SW) and 
groundwater (GW) models were constructed using a detailed channel network and a fully-distributed 
approach to simulate surface water and groundwater flow interactions. Both unsaturated (UZ) and 
saturated (SZ) models were successfully coupled and calibrated to the extent permitted by the 
available data. The coupled model was practically used as a management tool to provide a detailed 
estimation of total water balance for PIW; a first-order catchment where actual evapotranspiration 
(ET) counts for about 65% and 58% from one hand, and overland flow (OL) to the PIW lakes-system 
represents 12.38% and 12.3% on the other, of total rainfall during calibration and validation periods 
respectively. The coupled model demonstrated a satisfactory performance through sustaining a total 
error of less than 1% of total rainfall. 

Subject Area: Water Resource Assessment and Management*; Conservation Models, Tools, and 
Technologies 

*denotes primary author and subject area
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28. Ranch management strategies for coping with impacts of watershed-scale externalities 

Author(s): Benjamin Turner*, South Dakota State University; Roger Gates, South Dakota State 
University; Galen Hoogestraat, United States Geological Survey; Alexander (Sandy) Smart, South 
Dakota State University 

Abstract: Land use change in the Swan Creek watershed (Walworth, Edmunds, and Potter counties 
South Dakota) has contributed to increased stream discharge, leading to an excessive flooding 
problem for Rock Hills Ranch (RHR). Although land conversion has brought positive economic 
benefits to those directly involved, it has rendered two hundred grassland acres of RHR almost 
useless. In order to provide guidance to RHR about an appropriate course of action, we modeled 
stream discharge from similar, single storm events in 2006 and 2012 using the Hydrologic 
Engineering Center’s-Hydrologic Modeling System (HEC-HMS) to quantify the hydrologic effect of 
the land use conversion. From 2006 to 2012, we estimated an increase in cultivated crop area of 
over 21,000 acres (or 27%) which contributed to peak discharge increases of over 4.5% (or 110 
thousand gallons per second at peak-flow). Then, using a simple strategic management procedure 
and combined with Net Present Value and Modified Internal Rate of Return (MIRR) estimation, we 
identified ranch strategies to cope with this change. Each strategy was ranked on how well it 
mitigated the externality effects, and what financial impacts would be to RHR in order to determine 
an appropriate response. We suggested an Easement strategy which provided an adequate financial 
return (MIRR=21%) while creating a vegetative buffer to protect downstream properties in the 
watershed. 

Subject Area: Water Resource Assessment and Management*; Agricultural and Conservation 
Economics; Conservation Policy and Program Design; Soil Health Resources, Indicators, Assessment, 
and Management 
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29. Real-Time Nitrate Monitoring in Groundwater, Central Illinois 

Author(s): Kelly Warner*, USGS; Patrick Mills, USGS; Jacob Wikle, USGS 

Abstract: Variability of nutrient concentrations in groundwater in response to seasonal or other 
temporal variability in nutrient applications and precipitation may play an important role in nutrient 
loading in streams. Collection of groundwater nitrate data at the frequency and duration necessary to 
best understand the mechanics and significance of the groundwater contribution to stream loads has 
been hampered by the approaches of typical data collection. Samples must be collected by a 
manually or automatically operated pump, often followed by laboratory analysis. Recently, an 
automated photometric sensor that records near-continuous groundwater nitrate concentrations with 
real-time broadcast through satellite telemetry has been installed in a well in Illinois. The sensor 
determines concentrations by measurement of ultraviolet light adsorption by nitrate.   The capability 
of the automated sensor in a groundwater application is under evaluation at a 640 acre, 
agricultural/residential/prairie-wetland parcel at the lower end of a 9,000 acre, predominantly 
agricultural watershed near Bloomington, Illinois. The timing and stressors driving periodic 
fluctuations in groundwater nitrate concentrations are not well understood, nor the relation of these 
fluctuations to the variability of nitrate loads in the nearby streams.  The automated sensor is installed 
in a shallow well located between a newly established residential neighborhood and the stream. 
Along with assessment of the performance and maintenance requirements of the sensor, it is 
anticipated that its use will prove valuable to better understanding of nitrate loading in the 
watershed. 

Subject Area: Water Resource Assessment and Management*; Conservation Models, Tools, and 
Technologies 

*denotes primary author and subject area
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30. Winter Groundwater Recharge Based on Surface Cover and Different Vegetation 

Author(s): Birl Lowery*, University of Wisconsin; Amber Radatz, University of Wisconsin Discovery 
Farms; William Bland, Uinversity of Wisconsin-Madison; Fred Madison, University of Wisconsin-
Madison; David Hart, University of Wisconsin-Madison; Alfred  Hartemink, Uinversity of Wisconsin-
Madison 

Abstract: Over the past 12 years there has been a significant decline in depth to groundwater in the 
Central Sand Plains of Wisconsin. This has caused concern over the increase in land area under 
irrigated agricultural crop production. Water dynamics in summer are readily available, but few data 
exist on the winter dynamics. We investigated the fate of groundwater by collecting continuous water 
table depth data from monitoring wells with a focus on winter recharge under different vegetation 
types. Groundwater recharge patterns varied seasonally and are highly influenced by vegetation and 
cover on the soil surface, especially in winter. During the growing season, interception of 
precipitation by pine forest yielded little to no groundwater recharge compared to agricultural fields 
and prairie vegetation. Based on regression equations a precipitation event during the growing season 
will result in 14 mm greater water table rise under a prairie than an irrigated agricultural field. After 
snowmelt, the water table under prairie vegetation was higher than of forest and agricultural fields. 
The lack of plant residue on agricultural fields led to a dense continuous layer of frost in the soil 
profile that extended to about one meter. Cement frost in the soil profile in agricultural fields 
inhibited snowmelt water from infiltrating and recharging the groundwater. Soil compaction in 
agricultural fields likely contributed to dense cement frost development in winter. Increased residue 
on the surface of agricultural fields may reduce the frost depth and enhance winter recharge to the 
water table in this region. 

Subject Area: Water Resource Assessment and Management*; Adaptive Management of 
Conservation Efforts; Biodiversity Conservation and Management 

*denotes primary author and subject area
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31. A preliminary study of nitrogen cycling of Nitro Radish seeded after winter wheat harvest in 
SW Ontario corn-soybean-winter wheat rotations 

Author(s): Xueming Yang*, Agriculture & Agri-Food Canada; Dan Reynolds, Greenhouse and 
Processing Crops Research Center, Agriculture & Agri-Food Canada; Craig Drury, Greenhouse and 
Processing Crops Research Center, Agriculture & Agri-Food Canada; jingyi Yang, Greenhouse and 
Processing Crops Research Center, Agriculture & Agri-Food Canada 

Abstract: Radish (oilseed radish and nitro radish) has become a popular cover crop choice in the 
Midwest in recent years. In this study, the nitrogen cycling of nitro radish (Raphanus sativus L.) 
seeded in August after winter wheat harvest and the residual effect on succeeding crop (corn) yield 
have been evaluated on a Brookston clay loam in SW Ontario. We hypothesized that planting nitro 
radish during the fallow season after winter wheat harvest would benefit the following year corn 
production. Results showed that nitro radish did scavenge large quantities of N (220 kg N ha-1) in the 
late fall when the radish biomass was collected at the first killing frost. Nitro radish very quickly 
decayed in following spring, leaving no radish residues visible from the soil surface in April about a 
month before seeding corn in the region. Soil mineral nitrogen concentrations showed a pattern of 
decreasing with increase in distance from the radish roots. Unlike the check plot (no cover crop after 
previous winter wheat) which nitrate was dominant over the spring, the soil under nitro radish, 
particularly the soil close to radish roots, was dominated with ammonium in early spring and the 
ammonium was gradually decreasing and partially being converted into nitrate with time. In general, 
the check soil (0 - 30 cm) contained about 24 kg N ha-1 and the soil under nitro radish contained 42 
kg N ha-1 in spring before seeding corn. There was no difference in corn yields between nitro radish 
treatment and no cover crop check. Compared with no cover crop check, the nitro radish showed 
strong ability of scavenging soil residual nitrogen in fall which bears the meaning of reducing nitrogen 
release to the environment (the water systems). Since this fixed nitrogen did not increase succeeding 
corn yield, we speculate that the nitrogen being fixed with nitro radish in fall was released from the 
soil in following spring, and this is worthy of further study. 

Subject Area: Cover Crop Practices: Application, Innovation, and Management 
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32. Can Cover Crops Increase the Stability of Fall Applied Nitrogen? 

Author(s): Shalamar Armstrong*, Illinois State University; Corey Lacey, Illinois State University 

Abstract: There is a dearth of knowledge on the ability of cover crops to increase the effectiveness of 
fall applied N. Thus, the objective of this study was to investigate the efficacy of different cover crop 
species to stabilize inorganic soil nitrogen following a fall application of N. Fall N was applied at a 
rate of 200 kg N ha-1 into living stands of cereal rye, tillage radish, and a control (no cover crop) 
treatments at the Illinois State University Research and Teaching Farm in Lexington, IL.   Cover crops 
were sampled to determine N-uptake and soil samples were collected in the spring at 4 depths to 80 
cm to determine the distribution of inorganic N within the soil profile. Tillage radish (179-236 kg ha-
1) and cereal rye (189-218 kg ha-1N) absorbed a minimum of 80% of the recommend N rate of the 
region. Fall applying N without cover crops resulted in a greater percentage of soil NO3-N (40%) in 
the 50-80 cm depth compared to only 31 and 27% when tillage radish and cereal rye were present 
at N application. At planting, tillage radish stabilized an average of 91% of fall applied N within the 0-
20 cm depth relative to 66 and 57% for the cereal rye and control treatments. This study has 
demonstrated that fall applying N into a living cover crop stand has the potential to reduce the 
vulnerability of nitrate and increase the efficiency of fall applied N. 

Subject Area: Cover Crop Practices: Application, Innovation, and Management 
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33. Cover crops: An alternative practice to improve soil physical properties and soil-water 
dynamics on Missouri claypan soils 

Author(s): Marcelo Goyzueta, University of Missouri; Ranjith Udawatta*, University of Missouri; 
Clark Gantzer, University of Missouri; Stephen Anderson, University of Missouri 

Abstract: Cover crop management practices have emerged in the past decades as an alternative to 
improve soil physical, biological and chemical properties by acting as a soil surface cover and 
protecting it from wind and water erosion.  This cover crop study had been conducting on eight 
experimental watersheds at the Chariton County Cover Crop Soil Health (CCSH) farm in north-
central Missouri.  Watersheds were delineated by topography and soil type; this farm consists of 49% 
Armstrong loam, 5-9 % slopes; 40% Grundy silt loam, 2-5 % slopes; and 10% Bevier silty clay loam, 
2-5 % slopes.  Soils series in this area have a claypan layer in the subsoil.  Cover crop treatments 
were established in 2012, six watersheds received different cover crop mixes without tillage and the 
other two watersheds served as the control with tillage and conventional agricultural practices.  
Undisturbed soil cores were taken on July 2013 to determine soil water retention, bulk density, and 
saturated hydraulic conductivity (Ksat).  Samples were taken from two pits located in the shoulder 
slope position on no-trafficked areas of each watershed, two spots were sampled in each of the pits 
at four depths (0-10, 10-20, 20-30 and 30-40 cm).  No significant differences were detected 
between cover crop watersheds and the control ones. Results from this study show that one growing 
season is not enough time to evidence significant changes in the soil due incorporation of cover crops 
in the rotation. 

Subject Area: Cover Crop Practices: Application, Innovation, and Management 
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34. Cover Crop Management Effects on Soil Physical and Biological Properties 

Author(s): Samuel Haruna, University of Missouri; Nsalambi Nkongolo, Lincoln University; Stephen 
Anderson*, University of Missouri 

Abstract: Cover crops have been known, among other benefits, to reduce soil erosion, increase 
water infiltration, increase organic matter, and also increase soil microbial activity. This study was 
conducted at Lincoln University’s Freeman Farm during 2011 and 2012, on a Waldron silt loam 
(Fine, smectitic, calcareous, mesic Aeric Fluvaquents) to measure the effects of cover crop 
management on soil physical and biological properties. The field was 4.05 ha in size and   subdivided 
into 48 plots, each measuring 12.2 m x 21.3 m. The cover crop of choice was cereal rye (Secale 
cereale). Half of the total plots had cover crop management while the other half had no-cover crop; 
the main crop for the plots was a corn (Zea mays L.)/soybean (Glycine max) rotation. Soil samples 
were collected at four depths; 0-10, 10-20, 20-40 and 40-60 cm. For physical property analysis, 
samples were oven dried for 72hrs. Air dried soils were sent to a commercial laboratory for analysis 
of soil biological properties. Results show a 3.5% decrease in soil bulk density in cover crop plots 
compared with no-cover crop plots. The carbon/nitrogen ratio of the organic matter decreased with 
increasing sample depth for the first three sample depths and increased slightly in the fourth depth. 
The carbon/nitrogen ratio showed a 5.6% increase in no-cover crop plots compared with cover crop 
plots. We speculate that cover crops are capable of increasing infiltration and reducing runoff. In 
general, our results show a significant effect (p < 0.05) of cover crop management on the selected 
soil physical and biological properties measured. 

Subject Area: Cover Crop Practices: Application, Innovation, and Management 
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35. Evaluating Cover Cropping Systems for Beginning High Tunnel Producers in West Virginia 

Author(s): Tom Basden*, West Virginia University; Lewis Jett, West Virginia University; Sigrid Teets, 
West Virginia University 

Abstract: High tunnels are passively-vented, solar-heated structures which protect crops from 
environmental stress and accelerate growth.  Most crops within high tunnels are grown directly within 
the existing soil under the high tunnel structure.  High tunnels permit intensive specialty crop 
production on a limited area of land.  Soil management is one of the most frequent areas of interest 
and often overlooked by beginning high tunnel producers.  The objectives of this USDA Conservation 
Innovation Grant project are to demonstrate and quantify the effects of cover crop rotations and no-
till production on soil physical and biological properties and their relationships with nutrient cycling, 
soil water availability and plant growth and yield in seasonal high tunnels. Beginning in 2012, 
baseline soil health data was collected and cover crops were established on approximately ten farms 
in the Potomac Highlands of West Virginia.  Two planting dates and ten cover crop species are being 
evaluated over a three year period as green manure or no-till residue within a high tunnel.  Soil 
health assessments are evaluated with the Cornell University Soil Health Testing Program.  
Workshops demonstrating cover crop establishment and management are conducted each year and 
participants are routinely surveyed.  After one year, growers have shown a significant increase in skill 
and knowledge concerning cover crop establishment and maintenance within high tunnels.  
Subsurface compaction has been identified as the most significant soil health factor for each high 
tunnel.  Cover crops used for green manure have produced more biomass relative to the no-till cover 
crops after one season.  Soil health data will determine if the cover crops significantly improve soil 
quality over a three year period. 

Subject Area: Cover Crop Practices: Application, Innovation, and Management 
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36. Integrating Soil, Crop and Pest Monitoring Using Spatial Technology on Arkansas Cotton 
Farms to Achieve Nutrient Loss Reduction 

Author(s): Tina Teague*, Arkansas State Univ - UAAES; Erin Kelly, Arkansas State Univ - UAAES; 
Michele Reba, USDA-ARS; Keith Morris, Arkansas State University; Terry  Spurlock, University of 
Arkansas Division of Agriculture - SEREC; Nadine Straitt, Arkansas State University; daniel Fisher, 
USDA-ARS; Jenifer Bouldin, Arkansas State Univ - UAAES; Leo Espinoza, University of Arkansas 
Division of Agriculture 

Abstract: This poster summarizes results from a two year CIG funded project focused on encouraging 
expanded adoption of nutrient management practices to increase production efficiency and reduce 
nutrient yield from cotton farms in the Midsouth. Conservation practices include cereal cover crops 
and use of spatial technology in an adaptive nutrient management approach that will ultimately 
employ site specific fertilization based on directed soil sampling and zone management. Wheat cover 
crops were included and considered a critical management practice in improving water and soil 
conservation efforts. Also included are crop monitoring with COTMAN for termination decisions on 
protection from insect pests and irrigation timing. Three cooperating producers selected the paired 
fields on each farm in 2011. Fields had been precision leveled and had a single outlet structure for 
automated samplers and sensors for water quality assessments. Field were classed into management 
zones  based on soil EC properties collected from measurements using a dual depth Veris® 3150 Soil 
Surveyor.  Over two seasons, we documented differences in crop and pests among  zones. Plants 
growing in coarse sand and clay textured soil had slower nodal development, fewer nodes and earlier 
maturity than plants in other management zones. Yields were lower in those zones. Cover crops did 
not impact yield but did affect insect pests; cover crops reduced risk from early season thrips. Results 
will include from edge-of-field water quality assessments of nutrient yield from cover crop compared 
to conventional cropping systems. 

Subject Area: Cover Crop Practices: Application, Innovation, and Management 
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37. Reclaiming Soil Health and the Natural Productivity of Crop Ground 

Author(s): Timothy Harrigan*, Michigan State University; Marilyn  Thelen, Michigan State University; 
Dean Baas, Michigan State University; Paul Gross, Michigan State University; Christina  Curell, 
Michigan State University 

Abstract: This in-progress project is funded by a 2012 NRCS Conservation Innovation Grant.  We 
have three cooperators representing three divergent soils and cropping systems: 1) coarse, irrigated 
soil under seed corn/soybean/wheat-snap bean production, 2) loam soil on a mixed crop 
(corn/soys/wheat) and livestock (finishing hog and cattle) farm, and 3) a clay-loam, tile-drained soil on 
a mixed crop (corn/beans/wheat/alfalfa) and livestock (cow-calf) operation near the northern edge of 
the row crop production area.  The results of this work focusing on soil organic carbon accumulation 
and crop management effects on soil microbial respiration as indicators of directionally correct soil 
health benefits will be transferrable to nearly all of the cropping regions of Michigan and the tile-
drained loam and clay-loam soils of Ohio, Indiana and Wisconsin, and much of New York state.  The 
crosscutting factors are low-disturbance tillage, cover crops and the addition of other organic inputs 
such as manure.  The systems approach has increased farmer awareness and understanding of 
management factors that impact soil quality and health.  It has led to a reduction in seedbed 
compaction; reduced erosion by increasing surface roughness, improved water infiltration and 
conserved crop residues, and improved nutrient cycling.  Soil quality is enhanced by reducing tillage 
intensity and adding organic inputs --manure and cover crops-- that stimulate soil building biological 
processes.  The combination of reduced tillage, extended crop and root growth and organic inputs 
provides for a potential 1% increase in soil organic matter in ten years.  This increase in SOM could 
increase water holding capacity and improve the natural fertility of soils resulting in a 10-20 bu/acre 
corn yield increase and more resilient and stable yields. 

Subject Area: Cover Crop Practices: Application, Innovation, and Management 
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38. Short term effect of biomass removal, residue management, tillage, and manure application 
on soil CO2 efflux in a corn silage crop production system. 

Author(s): Andrew Cartmill*, UW-Platteville; Dennis Busch, UW-Platteville 

Abstract: This short term observational study was conducted to monitor and characterize the effect 
of biomass removal (harvest), residue management, tillage, and manure application on soil CO2 
efflux in a corn silage crop production system. Soil CO2 efflux was measured bi-weekly along 
transects through previously established treatment areas at University of Wisconsin-Platteville Pioneer 
Farm from August 2013 to November 2013. Treatments included: i) Phosphorus Reduction Strategy 
(no manure application, cover crops grown following corn silage harvest, fertilizer N applied as 
required); ii) Current Production/Conservation System (narrow based terraces, fall incorporated 
manure); iii) High Density Manure (fall incorporated manure, cover crops grown following corn silage 
harvest); and iv) No Till Transition (no till, multi-pass winter daily scrape and haul solid manure 
application as a cover crop). Findings suggest that soil CO2 efflux in a corn silage crop production 
system will more likely respond to changes in soil moisture and temperature as a result of 
management and production practice. 

Subject Area: Cover Crop Practices: Application, Innovation, and Management 
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39. Modeling and Management Approaches for Soil Erosion and Sediment Control in Lake Erie: 
A Case Study 

Author(s): Gary Overmier*, Great Lakes Commission; Tom Crane, Great Lakes Commission 

Abstract: 1. Statement of current relevance  The Great Lakes Tributary Modeling (GLTM) Program, 
facilitated in part by the GLC, promotes partnerships and a coordinated approach to modeling 
sediment transport and implementing erosion and sediment control practices in priority watersheds. 
Although these programs are basin-wide in scope, much attention has been focused on tributaries 
and watersheds within the Lake Erie basin, with numerous sediment modeling and soil erosion 
control projects in the Western Lake Erie.  2. General methods  The GLTM program (authorized 
through Section 516(e) of the Water Resources Development Act of 1996) addresses sediment 
production and delivery in critical watersheds around the Great Lakes basin through the 
development of customized watershed and sediment transport models. The program is a joint 
initiative between the U.S. Army Corps of Engineers, agency and university partners, and the Great 
Lakes states. The Corps and its partners develop watershed-specific modeling tools that can be used 
by state and local agencies and other stakeholders to plan and implement soil conservation and 
nonpoint source pollution implementation programs.  More than 25 models have already been 
completed for tributaries to the Great Lakes.  3. Results or predicted results  There have been five 
completed models and nine in-progress models developed for the Lake Erie basin. These models 
provide an insight into the sources and processes that deliver sediment to the harbors, bays and open 
lake. The models help conservation practice implementers locate and protect priority sediment 
source delivery areas.   4). Explanation of how the results or outcomes contribute to science and 
society  Modelers can show implementer where the priority areas are to target implementation and 
implementers can requests modelers to provide them with information on priority areas. 

Subject Area: Lake Erie Case Studies: The Challenge of Maintaining Improvements 
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40. Reducing P Export From Agricultural Soils in the Maumee River Basin to Lake Erie Using 
Gypsum Applications 

Author(s): David Kost*, Ohio State University; Liming Chen, Ohio State University; Joe Nester, 
Nester Ag, LLC; Warren Dick, Ohio State University 

Abstract: Phosphorus (P) from agricultural and other sources has continued to contribute to water 
quality problems in Lake Erie. Research has shown that gypsum (calcium sulfate dihydrate  or 
CaSO4.2H2O) is effective in reducing P loss from agricultural soils by forming insoluble calcium 
phosphate.  A demonstration project in the Maumee Basin of western Lake Erie is evaluating field-
scale applications of gypsum for reducing P export in surface runoff and tile drainage water. The 
initial project began with four farms in 2012 and was expanded to 8 farms in 2013. On each farm, 
separate fields with similar hydrology and management histories, or separate sections within one 
large field, were either treated or not treated with gypsum at a rate of generally one ton per acre. 
Soils data showed that available (soluble) P concentrations in the pretreated test fields ranged from 
13 to 90.8 mg/kg.  Tile drain water samples were collected from areas with or without gypsum and 
analyzed for P (total and orthophosphate), NO3, and pH.  There were 20 total sampling events 
(collection of samples on one farm on one date) from May 2012 through November 2013.  After the 
initial sampling in May 2012, dry conditions during the remainder of the growing season prevented 
additional sampling events until December 2012. Average reduction in orthophosphate for gypsum-
treated areas was 39%, with median reduction of 48% and range from 0 to 82%. Orthophosphate 
concentrations (mg/L) in drain water ranged from 0.01 to 0.11 (mean = 0.04) in gypsum-treated 
areas and from 0.01 to 0.44 (mean = 0.10) in areas without gypsum. Recent results have shown that 
P reductions in tile drainage water persist at least 20 months after gypsum treatment. 

Subject Area: Lake Erie Case Studies: The Challenge of Maintaining Improvements 
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