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Since 2012 the Illinois Nutrient Research and Education 
Council (NREC) has been building an inventory of research 
that brings new dimensions of theoretical and applied 
results. The research is funded to optimize crop produc-
tion and minimize nutrient loss to the environment. A 
purpose of the Council is also to provide education to 
producers, advisors, and allied parties to maximize the 
influence and reach of what is learned. 

Program and research funding comes from an assess-
ment of fertilizer sold in the state. The voting members 
determine the assessment level on an annual basis within 
the established range of $0.50 to $3.00/ton. Each year 
the Council issues a request for proposals (RFP) for new 
projects. The RFP outlines specific areas of need as iden-
tified by the Council with grower and industry input and 
is driven to meet the goals of the Illinois Nutrient Loss 
Reduction Strategy. In more recent years, there has been 
an emphasis on utilizing the 4Rs of nutrient steward-
ship – something farmers are beginning to embrace on a 
broader scale.  

Of the nine voting members, three come from the fertiliz-
er industry, three from grower groups, including one from 
the largest farm organization in the state (currently 
Illinois Farm Bureau), and one each from specialty fertil-
izer, certified agronomy organization, and the Director of 
Agriculture. Non-voting members are from two environ-
mental organizations, one from State Experiment Station 
and one representing the Director of Illinois EPA. The 
structure of the board has not changed since it was created 
in 2012 as part of Illinois Public Act – 97-0960.

In the first 11 years of the program NREC has funded 68 
unique projects and invested more than 38 million dol-
lars. While each project has individual objectives, some 
have overlapped that validate other projects and carry 
over research approaches at different geographic locations 
around Illinois. Through educational efforts, producers 
receive research results and are able to apply knowledge 
gained into their own practices to help them increase their 
profitability – over and above their investments in the 
NREC program.  

			   Julie Hewitt
			   Executive Director
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When the research committee convenes, we bring 
our individual perspectives to the table to guide 
NREC in making the most meaningful choices to 
meet the goals of the Illinois Nutrient Loss Reduction 
Strategy. This annual report is a compilation of those 
research projects (new and ongoing) that deliver what 
the committee feels are innovative and easy-to-imple-
ment.

In September we participated in a 4R field day in 
Piatt County. Farmers from around central Illinois 
got to kick tires, hear from researchers and see first 
hand cover crop varieties and seeding cover crops 
into standing corn by air.

In mid-February, NREC was again able to host the 
Investment Insight LIVE that proved to be successful 
in engaging farmers, researchers, and the media. The 
event drew nearly 100 stakeholders to share infor-
mation on research progress and results. Most re-
markable about the event was the number of student 
posters presented.  More than 40 posters were dis-

played in a special area, giving students uninterrupt-
ed time to talk about their research.  Another feature 
of the day also highlighted the students, in that each 
one did a mini-presentation on stage during breaks.   
Videos from the day are accessible on the NREC 
web site (https://www.illinoisnrec.org/nrec-invest-
ment-insight-live-2024/), making this information 
easily available.

Through NREC’s research committee, we continue 
to identify those issues that are most relevant to our 
ultimate audience – the farmers and crop advisers 
who can implement innovative nutrient management 
techniques. We focus on return-on-investment, im-
proving yields, and reducing nutrient losses. 

We welcome any questions you might have about 
the content of this report and about Illinois NREC in 
general.

			   Scott Lagger, Chairman
			   Research Committee

This abbreviated annual report captures the high-
lights of each of the project reports submitted by 
the funded researchers.  Pulling these highlights 
together for projects with similar objectives, 
particularly when they have been done at multiple 
locations under different environments, allows 
readers a look at various dimensions of nutri-
ent use efficiency.  
			   Dr. Shani Golovay
			   Research Manager
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Lowell Gentry, Zhongjie Yu, Emerson Nafziger, and 
Dan Schaefer. “Douglas County N Management 
System in a Tile-drained Field.”

The year 2023 marks the end of what has become a 
top research project for NREC and the NLRS.  Much 
knowledge was gained after eight years of observa-
tions on the fields with Milford soil. 

•	 The field needs some tillage but not many wheel 
tracks.  The field drainage was fixed over time 
using strip-till and a controlled traffic pattern. 

•	 This farm is wet with tight soil and little - to no 
- soil organisms to break down the crop residue. 

Nevertheless, it proved instrumental in providing 
the University of Illinois researchers with empiri-
cal data crucial for publishing research papers on 
the outcomes observed in a tiled-drained field in 
central Illinois. 

•	 The cropping system implemented on that farm 
was validated as a practical approach to crop 
production and consistent yield results compara-
ble to neighboring farms. Despite the field being 
pattern-tiled, adopting the strip-till and no-till 
methods, coupled with controlled traffic, notably 
enhanced drainage.

4 - R
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Lowell Gentry, Zhongjie Yu, Emerson Nafziger, 
Corey Mitchell, and Dan Schaefer. “Nitrogen Man-
agement Systems in Tile‐Drained Fields: 4R Plus – 
Rate, Source, Time, Place and Cover Crops (Douglas 
County).”

•	 A winter wheat cover crop may be as effective at 
reducing tile nitrate as cereal rye. Winter cover 
crops (both winter wheat and cereal rye) have 
successfully reduced tile nitrate loads in multiple 
years when winter and spring conditions were 
favorable to their growth. 

•	 Eight years of data comparing the 50/50 split of 
spring and side-dress N with and without a cover 
crop demonstrated that 1.5 tons of above-ground 
biomass/A can reduce tile nitrate by 45%. The 
50/50 split of spring and side-dress N with the 
winter cover crop reduced tile nitrate by 35% com-
pared to the 50/50 split without a cover crop. 

•	 Results suggest that a single full-rate application 
of anhydrous ammonia in the spring may be 
considered a best management practice in the 
productive Mollisols of central Illinois, as the 

Pattern of tile nitrate loss for N treatments during the corn-soy-corn rotation (2021-2023).

more costly split-N application treatments did not 
significantly decrease tile nitrate loss or increase 
yield. 

•	 Fall N application at only 67% of the full rate 
continues to lose more tile nitrate than any of the 
spring N treatments.

•	 Results clearly implicate the timing of N fertiliza-
tion, especially fall N versus spring N application, 
as a major factor controlling tile nitrate export. 

•	 Decreasing the fertilizer N rate, from a rate 
that should be close to optimal, may decrease 
corn yield more than it decreases nitrate loss. 
At the same time, a cover crop, along with a split 
application of N, has the potential to reduce tile 
nitrate loss without decreasing crop yield.  

•	 N mineralization from both soil and crop residues 
during the nongrowing season, including follow-
ing soybean production, is an important source of 
tile nitrate. 

•	 Moving fall N application to the spring and us-
ing overwintering grass cover crops may be the 
best way to decrease N loss in the intensively 
tile-drained watersheds of central Illinois.

4 - R
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IFCA, Emerson Nafziger, Lowell Gentry, Dan 
Schaefer, John Pike, and Jason Solberg. “MRTN On 
Farm Research and Strip-trials.”

Similar to 2022, dry weather in May and June 2023 
encouraged root growth and health and preserved 
soil N. As a result, fertilizer N responses in corn 
following soybean trials in central Illinois in 2023 
showed relatively low amounts of N required to pro-
duce high yields.

•	 Like much of Illinois in 2023, there were periods 
of moisture stress in parts of the season. It seems 
likely that this is why the higher population pro-
duced lower yields than the lower population and 
why increasing N rates from 150 to 250 lb/acre 
increased yield under the low population but not 
under the high population. 

•	 Since the higher population uses water slightly 
faster than the lower population, this causes the 
more crowded plants to experience stress a little 
earlier than the ones in the lower population. 
While the lower population was more profitable 
from the N standpoint than the higher popula-
tion—the return to N was $513 per acre at 31K 
and only $183 at 36K—this is not a result that we 
would expect to see in most seasons, where stress 
would not be expected to affect the two popula-
tions so differently. 

•	 It does illustrate how stress can derail attempts 
to increase yield and profit by adding more 
inputs, such as plants and N. Both trials will be 
included in the Southern Illinois MRTN database. 

4 - R
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Giovani Preza Fontes, Daniel Wasonga, DK Lee, 
and Dan Schaefer. “Evaluating the Impacts of 
Fall-applied Controlled-release N Fertilizer on N 
use Efficiency, Soil Water Quality, GHG Emissions, 
and Grain Yield in a Strip-till Corn Cropping 
System.”

The overall goal of this 2024 project is to evaluate 
and compare the effectiveness of fall-applied con-

Figure 1. (A) Soil N2O and water collection sampling points at Pesotum site. (B) Soil N2O measurement ongoing at 
the South Farm. (C) Fall anhydrous ammonia and controlled release N fertilizer application at Pesotum on Nov 18, 
2023. (D) Micro-Rhizon lysimeter at South Farm on Nov 29, 2023.

trolled-release N fertilizer in increasing corn yield 
and N use efficiency while reducing environmental N 
losses versus anhydrous NH. For this, the study will 
quantify and determine their impacts on soil water 
quality associated with nutrient loss, soil greenhouse 
gas (GHG) emissions, economic optimum N rate, N 
use efficiency, and grain yield in a strip-till corn-soy-
bean cropping system in Central Illinois.

4 - R
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Andrew Margenot and Michael Douglass. “On-farm 
and Farmer-led: Quantifying Nutrient Use Effi-
ciencies and Contextualizing Nutrient Losses in 
Corn-Soybean Production.” 

Since 2017, Bureau County Farm Bureau (BCFB), 
supported in part by the Illinois Farm Bureau (IFB) 
Nutrient Stewardship Grant program, has worked to 
collect data on nitrate concentrations from tile lines 
of corn and soybean fields.

This NREC project has heavily leveraged this existing 
investment and farmer participant group by provid-
ing continuous measurements of tile drainage flow 
and nitrate-N concentrations. 
•	 Tile flow and nitrate-N data complement and 

strengthen the nutrient balance and nutrient use 
efficiency metrics being assessed across 11 fields 
encompassing over 400 acres with monitorable 
tile drains. 

•	 Results from this work will inform the Illinois 
NLRS by (1) benchmarking nutrient use efficien-
cies on Illinois farms, (2) testing linkages between 
N and P use efficiency and tile drain losses in 

at-scale fields, and (3) characterizing variability in 
nutrient use efficiency, nutrient leaching and tile 
drain losses across fields. 

•	 Additionally, (4) this work will showcase the role 
of working Illinois farms in contributing to a 
sound scientific basis for interpreting agricultural 
contributions to state riverine nutrient export 
and meeting the goals of the NLRS. 

•	 Key accomplishments and findings to-date:

◊	 Installed tile drain control structures at 11 
fields draining > 400 acres total in Bureau Co, 
thereby establishing the largest on-farm tile 
drain monitoring network in the Midwest on 
at-scale, commercial corn-soybean farms.

◊	 Began water sampling for total and dissolved 
N and P in tile drainage waters on the start of 
the 2024 water year (Oct 1, 2023).

◊	 Leveraged NREC award with IFB and NSF 
funds to committee part-time FTE of data 
scientist to enable recuperation of >4 years 
of farmer-collected data on tile flows via the 
bucket method.

Top left: Installation of the nitrate and pressure sensors to measure real-time 
nitrate and water levels at one of two sites equipped with the technology. 

Top right: Snapshot of data collection process from a site utilizing real-time 
and interval collected pressure transducers for monitor water flow levels. 
Interval collected pressure transducers data sampling (located in PVC and 
hanging in box) occurs weekly while water sampling outlets. 

Above: Luke Bergschneider is satisfied 
with a successful modification to one 
of the nitrate sensors which allowed 
us to monitor a site we couldn’t have 
otherwise.  Over the winter of 2023 
this paired comparison is between a 
field with a cover crop and one without 
on similar soil types and crop rotation 
cycles, allowing for on-farm compari-
son of nitrogen leaching at field scales. 
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Amir Sadeghpour, Joshua McGrath, Jon 
Schoonover, Karl Williard, and Yaser Samadi. 
“Precision Nitrogen Management of Corn in 
Southern Illinois.”

While Greenseeker (GS) algorithms offer potential 
benefits for precision nitrogen management, their 
effectiveness depends on proper calibration, imple-
mentation practices, and local algorithms. Evaluating 
the local algorithm against the established MRTN 
approach required economic/environmental impact 
assessments.  Ultimately, determining the optimal 
nitrogen management approach depends on carefully 
considering various factors beyond just yield. 

•	 Treatments: Nitrogen treatments included (1) 
a no-N control, (2) upfront N application at the 
MRTN rate (203 lbs/acre), (3) sidedress N fertil-
ization at the MRTN rate (203 lbs/acre), and (4) a 
GS treatment (variable N rates). 

•	 Although the corn grain yields were 11 bu/acre 
higher in the MRTN treatments than the GS 

treatment in 2023, significantly less N was used 
(recommended by the algorithm) in the GS treat-
ment which indicates while yield penalty could 
occur by utilizing GS, this could be compensated 
by lower N use. 

•	 Soil N dynamics (Fig. 1A) followed the trend for 
corn yield with GS having less N in certain dates 
than the MRTN treatment resulting in differences 
in N losses including N2O emissions and nitrate-N 
leaching (Fig. 1B-D). These results are prelimi-
nary but very encouraging as implementing the 
variable rate practice could help with reducing N 
loss, especially nitrate-N, in line with the goal of 
Illinois Nutrient Loss Reduction Strategy.  

•	 A preliminary evaluation of this data indicates 
that (1) it's possible to predict winter cereal N 
uptake accurately and (2) split N application for 
southern Illinois and Kentucky is more effec-
tive than upfront N management.

Fig. 1: Soil nitrate-N trend (A), nitrous oxide emissions (B), cumulative nitrous oxide emissions (C), and nitrate-N 
leaching (D) in response to N fertility management practices. No-N: no-N fertilizer control; GS: GreenSeeker algo-
rithm rate; MRTN: maximum return to N. Error bars: standard error

4 - R
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Amir Sadeghpour, Karla Gage, Jon Schoonover, Karl 
Williard, and Steffen Mueller. “Intensification of 
Corn-Soybean Rotation with Wheat to Improve Wa-
ter Quality, Soil Health, and Farm Profit.”

•	 Soybean grain yield was similar among the double 
crop treatments, but those were lower than the 
single-season soybean yields (Fig. 1A). 

•	 Nitrate-N leaching was much higher in the no cov-
er crop (NOCC) treatment, followed by low N rate 
(LW) and winter rye (WR) treatments. 

•	 The high wheat residue after harvest resulted in 
the immobilization of soil N and, thus, reduction 
in nitrate-N leaching in medium N management 
(MW) and high N management (HW) treatments 
(Fig. 1B). 

•	 Therefore, yield-scaled nitrate-N leaching was 
much lower in the medium- and high-manage-
ment treatments, indicating they produce accept-
able yields with less nitrate-N leaching potential. 

•	 Phosphate leaching was similar among all treat-
ments and very low (below 0.3 lbs/acre/year).  

•	 Data showed that on average, within a wheat-soy-
bean rotation, high N management (HW) and 
medium management (MW) resulted in lower 
nitrate-N leaching than the no cover crop NOCC 
control and comparable to the winter rye (WR). 

•	 This is significant because it means an increase 
in nitrate-N leaching during the wheat phase 
can compensate later during the soybean years 
to a point it is an effective strategy to cover 
cropping with higher potential for return on 
investment for growers in southern Illinois. 

Fig. 1. Effect of treatments on yield (A), nitrate-N leaching potential (B), yield-scaled N leaching 
potential (C), and P-leaching potential (D) in soybean at the BRC site.

4 - R
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Zhongjie Yu, Andrew Margenot, Lowell Gentry, and 
Eric Miller. “Integrating Tillage, Soil Carbon Dynam-
ics, and Tile Nitrate Loss.”  

No yield drag from no-till systems was recorded for 
corn or soybean at this productive site. It appears 
that tile nitrate loss from no-till is decreasing com-
pared to conventional till, suggesting that tillage of 
soybean stubble may add to tile nitrate losses.

•	 The inherent fertility and overall quality of a giv-
en soil largely depend on the level of soil organic 
matter (SOC), and over time, soils are slowly 
losing carbon stocks.

•	 Tillage exacerbates the loss of soil organic matter 
by enhancing soil aeration and energizing the 
microbial consumption of carbon (C) (both crop 
residues and soil organic matter). 

•	 One of the clear outcomes of losing soil organic 
matter is the loss of overall soil fertility (i.e., tile 
nitrate loss) and system productivity. 

Figure 1. Soil GHG sampling in June 2023.

•	 Tile nitrate loss, especially following soybean pro-
duction, is indicative of short-term soil C limita-
tions and symptomatic of a declining soil organic 
matter reserve. 

•	 This study aims to quantify the effect of tillage, 
residue management, and cover crop on crop 
yield, soil C, and tile nitrate. 

4 - R
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Shalamar Armstrong, Nathanael Thompson, and 
Rahim Rahimi. “A Long-term Evaluation of Nitro-
gen Application Timing, Precision Planted Cover 
Crops, and Adaptive Nitrogen Fertilizer Management 
Impacts on Cash Crop Yield, Water Quality on Tile 
Drained Fields.” 

In the fall of 2022, the 9th consecutive application of 
cover crops was completed at the tile-drained site in 
Lexington, IL, making it the longest-standing tile-
drained and cover crop experiment site in Illinois. 
•	 Cover crop treatments investigated were 

non-cover crop control, zero control, conven-
tional drilled cereal rye (CR), precision planted 
CR (PCR) with a full seeding rate, and precision 
planted CR with a reduced seeding rate (25% of 
the full seeding rate). 

•	 Cover crop biomass was similar for the PCR and 
drilled full-rate treatments (625 lb A-1), and both 
were significantly greater than the PCR reduced 
rate treatment (400 lb A-1). At a minimum, the 
2022/2023 crop year was considered abnormally 
dry due to significantly less precipitation. 

•	 Thus, drainage from the plots was significant-
ly reduced relative to the average drainage rate 
observed in the last 7-8 years of study.  Despite 
drought conditions early in the cash crop growing 
season, all cover crop treatments reduced drain-
age from the system relative to the non-cover 
crop control.   

The comparison of tile water flow weighted NO3-N 
concentrations among treatments revealed that pre-
cision planting CR at the full seeding rate resulted in 
significant reductions relative to the non-cover crop 
control. 
•	 Precision planting CR at only 25% of the full seed-

ing rate resulted in a greater annual flow weighted 
NO3-N concentration, which insinuates a CR seed-
ing rate threshold for nitrate loss reductions. 

•	 Considering the last 9 years of study, on aver-
age cover crop treatments reduced nitrate loss 
by 42% (Cover Crop = 14 lb A-1 yr-1 and non-cov-
er crop control= 24 lb A-1 yr-1) relative to the 
non-cover crop control. Soybean yield was equal 
among all treatments, CR did not reduce pro-
duction.

Armstrong, Shalamar, Rahim Rahimi, and Rabin 
Bhattarai. “The Effect of Cover Crops on Surface 
Water Quality: A Paired Watershed Experiment in the 
Lake Bloomington Watershed.”

Cover crops were aerially applied on approximately 
550 acres, which equates to 50% of the row crop acres 
in the cover crop watershed. Observations for nitrate 
loss via tile drainage reveal a 70% reduction in tile 
water flow-weighted nitrate concentration and daily 
nitrate load. 

These observations could be attributed to several 
factors. 
•	 The first is an average of 551 lbs A-1 of cover crop 

biomass on 50% of the row crop area. Cover crop 
growth absorbs nitrate from the soil solution in 
the fall and early spring (March and April), reduc-
ing nitrate mass susceptible to loss via tile-drain-
age. 

•	 Another contributing factor to the significant loss 
reduction of nitrate is drastically less drainage 
due to drought conditions. There was enough soil 
moisture to cover crop growth and nitrate uptake 
but not enough precipitation to generate average 
drainage.

•	 Although total drainage from both watersheds 
were similar, cover cropping reduced total drain-
age by 13% and nitrate loading by 39%, equiva-
lent to losses we observed on a plot scale in the 
same region.

C O V E R  C R O P S

  C O V E R  C R O P S
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Giovani Preza Fontes, Rabin Bhattarai, Marin 
Skidmore, and Kristin Greer. “Beyond Cereal Rye: 
Evaluating Synergies and Tradeoffs of Winter 
Legumes and Brassica Cover Cropping 
Systems in Illinois.”

•	 The overarching goal of this 2024 upcoming 
research is to optimize cover crop management in 
conventional midwestern corn-soybean produc-
tion systems, increase the use of overwintering 
cover crops in these cropping systems, and gen-
erate and communicate new information about 
cover cropping management practices for balanc-
ing nutrient management, water quality, and crop 
production goals in Illinois.

Rob Rhykerd, Bill Perry, Nicholas Heller, John 
Sedbrook, Win Phippin, and Tad Wesley. “Assessing 
Diverse Cover Crops for Carbon Sequestration, Miner-
alization, N and P Efficiency, and Economic Impact on 
Illinois Crops Rotations.”

Gene-edited CoverCressTM seed was obtained from 
CoverCress, Inc. and was seeded at both locations.  
The cover crop vegetation covered from 7% (field pen-
nycress) of the soil surface area to 48% (pea, clover, 
radish, oat mix).  
•	 Soybean yield data from Western Illinois 

showed yield following cover crops were sim-
ilar to soybean yield from the winter fallow 
treatment. The economic impact is being evalu-
ated using an enterprise budget.

Joel Gruver, Roger Viadero, Keela Trennepohl, and 
Graciela Andrango. "Integrating Livestock Grazing 
into the Western Illinois Corn-Soybean Cropping Sys-
tem to Enhance Farm Profitability and Reduce 
Nutrient Loss.”

•	 Average nitrate concentrations were consistent-
ly lower in drainage water from corn plots in 
the continuous cover system compared to the 
corn-soybean system.

•	 Nitrate reductions of 28%, 30%, and 43% were 
measured in 2021, 2022, and 2023, respectively. 

•	 Average orthophosphate concentrations were 
consistently lower in drainage water from soy-
bean plots in the continuous cover system than in 
the corn-soybean system.

•	 Orthophosphate reductions of 29%, 41%, and 
67% were measured in 2021, 2022, and 2023, 
respectively.  

•	 Nitrate concentrations in drainage water from 
soybean plots in the continuous cover system 
were 14% and 24% lower in 2021 and 2022, re-
spectively.

•	 In December 2022, an 8-foot deer fence was com-
pleted around the farm’s perimeter. Cover crop 
growth in spring 2023 was much better than in 
previous years because deer did not graze them 
throughout the winter. Above county averages 
were achieved in 2023.

Lysimeters installed at 45 and 90 cm depths in the plots 
at the ISU Farm.  Lysimeters wil be used measure N and P 
from soilpore water collected during the spring of 2024.

C O V E R  C R O P S

  C O V E R  C R O P S
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Amir Sadeghpour, Andrew Margenot, Shalamar 
Armstrong, Karla Gage, Jon Schoonover, and Karl 
Williard. “Next Generation Cover Cropping in Corn- 
Soybean Rotation to Improve Farm Benefits and 
Decrease Environmental Losses in South and Central 
Illinois.” 

The goal of this project is to evaluate precision cover 
crop management. Specifically, altering planting 
dates by interseeding and using precision planting of 
cover crops to skip the corn/soybean row – known as 
“skip row; STCR” planting and evaluate whether STCR 
allows for delayed termination of cover crop mixtures 
and if it improves corn N requirement and grain yield 
versus normal planting (NP). 
•	 To accommodate interseeding, a new herbicide 

protocol was established to assess whether a half 
rate of residual herbicide vs. full herbicide man-
agement would impact the establishment of cover 
crops and corn yield. In year 1, corn yield was 
not impacted by the presence of cover crops, and 
cover crops emerged under a full and a half-rate 
herbicide protocol.

Fig. 1. Spring 2023 cereal rye + clover  with 
early termination (left side) and late termina-
tion (right side). 

•	 During the soybean year, the interseeding worked 
and compared to the normal planting (NP), 
interseeding increased cover crop biomass be-
tween 10-16%. Precision planting also increased 
the cover crop biomass by 11%. In the soybean 
year, soybeans can economically compete with 
a no-cover crop control after a late terminated 
cover crop mixture. 

•	 From a multi-site-year trial, precision planting 
decreases cover cropping costs and benefits the 
environment. Also, precision planting minimized 
some of the winter rye effects on the following 
corn, and late termination not only suppresses 
weeds but also provides a blanket of residue, 
which reduces moisture loss and benefits cash 
crops, especially soybeans, to cope with dry 
months of July and August. 

•	 Precision planting of winter wheat combined 
with late termination added carbon to the soil, 
preventing nitrate-N leaching and erosion, with 
no negative effect on corn yield. Precision plant-
ing also alleviated the potential for corn stand 
reduction when winter wheat was harvested.

Fig. 2. Interseeding plot (annual rye + red  
clover) after 2023 corn harvest. 

C O V E R  C R O P S
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Karl Williard, Jon Schoonover, Amir Sadeghpour, 
Gurbir Singh, Karla Gage, and Dwight Sanders. 
“Minimizing Phosphorus and Nitrogen Loss from 
Agricultural Systems with Cover Crops and Tillage in 
Southern Illinois.”

Cover crops have the potential to improve soil prop-
erties gradually over time.  Bulk density was signifi-
cantly lower in cover crop plots compared to no cover 
crop plots, likely due to the rooting activity of the 
cover crops creating additional soil porosity.
•	 In 2023, oats and radish cover crops with till-

age treatment leached the most nitrate-N. The 
no-cover crop and no-tillage treatment had the 
lowest grain yield, while the oats and radish cover 
crop and tillage treatment had the highest grain 
yield compared to the previous 2021 corn harvest.  

•	 Dissolved Reactive Phosphorus (DRP) leaching 
in soil water did not show a statistically signif-
icant difference among individual cover crop 
treatments or tillage treatments in the 2022/23 
cover crop season. Soybean grain yield was similar 
among all treatments (averaged over both years), 
indicating over time, implementing no-till with 
cereal rye as a cover crop does not result in 
soybean yield penalty and could be practiced for 
reducing nutrient losses, especially particulate 
P and nitrate-N leaching loss to waterbodies. 

•	 It appears when nitrogen is not applied (for exam-
ple, for legumes like soybean), volumetric water 
content (VWC) is a major driver for N2O-N emis-
sions. Soil N2O-N emissions were similar among 
all treatments and total N loss through N2O-N 
emissions ranged from 0.5-2 kg N ha-1.   

C O V E R  C R O P S
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Zhongjie Yu, Lowell Gentry, Eric Miller, and 
Dan Schaefer.  “Evaluating Nutrient Loss Reduction 
Strategies: Longer Rotation with Cover Crops and 
Bioreactor.”

A more diverse rotation C-S-W (Corn-Soybean-
Wheat with double crop soybean after wheat and 
cereal rye after corn) can compete financially with 
conventional Corn-Soy production while reducing 
tile nitrate by more than 35%. 
•	 Increases in corn and soybean yield in C-S-W can 

offset cost increases associated with the more di-
verse rotation. This study supports the concept of 
sustainable intensification (increased production 
per unit area with reduced nutrient and sediment 
losses).

•	 All six bioreactors were recharged in the fall of 
2021 to produce two open woodchip bioreactors, 
two soil-capped woodchip bioreactors, and two 
open corncob bioreactors for a one-of-a-kind 
study comparison. 

•	 The preliminary evaluation of the bioreactors in 
this study suggested that all bioreactors removed 
tile nitrate from the tile water in 2023; corn cob 
media exported more P than entered the bioreac-
tor via tile drainage. Nutrient swapping (reduced 
nitrate with increased P export) may not be an 
acceptable outcome. It is interesting to note that 
there appears to be a trend for P removal in the 
capped woodchip bioreactors (soil covering the 
bioreactor). 

Corn yields were greater at every N rate in Corn-Soy-
bean-Wheat compared to Corn-Soybeans in 2023. 
•	 The economic optimum N rate (EONR) and opti-

mum yield maximum for corn N rate trials were 
179 lbs/A and 270 bu/A for C-S-W vs. 194 lbs/A 
and 255 bu/A for C-S-W. Therefore, corn required 
less fertilizer N to produce a greater maximum 
yield in C-S-W compared to C-S. Interestingly, 
unfertilized (no N) plots yielded 40 bu/A more 
in C-S-W than in C-S suggesting that more N is 
available in the diverse rotation. 

Tile nitrate concentrations from each cropping sequence within the C-S-W rotation from the fall of 2014 
through the 2023 drainage season (Field W-1, blue dots;  Field W-2, red dots; and Field W-3, green dots).

C O V E R  C R O P S
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Rabin Bhattarai and Richard Cooke (Co-PI). 
“Watershed Scale Response of Agricultural Systems to 
Drainage Water Management in Central 
Illinois.” 

The Soil and Water Assessment Tool (SWAT) mod-
el for the hydrological modeling purpose for this 
proposed watershed has been established.  

Corey Mitchell, Lowell Gentry, John Pike, 
Dan Schaefer, and Zhongjie Yu “Reducing Nutrient 
Loads in WASCoBs in Southern Illinois.”

Results suggest that no-till reduced total P concentra-
tions and loads by approximately 50% compared to 
vertical tillage during an extreme rainfall and runoff 
event about one month after tillage.  
•	 Similar results were found using a cover crop in 

our WASCoB (Water and Sediment Control Ba-
sins) during early spring events. During high flow 
periods, total phosphorus concentrations predom-
inantly consisted of organic P (particulate P). High 
particulate P concentrations were accompanied by 
high total suspended solids (TSS), indicating soil 
erosion was the main source of P in drainage water 
exiting the WASCoBs.  

•	 Evidence of fertilizer loss was found (high nitrate, 

	Field management information has been incor-
porated including crop rotations, management 
practices, fertilizer application, and drainage 
systems. 

	Once the SWAT model setup is completed, 
the model will be calibrated and validated for 
water quantity and quality variables in order to 
analyze and assess the long-term impact on the 
watershed scale by DWM scenario.

Figure 1. Flowchart of SWAT Modeling process for drainage water management (Yellow-finished; 
Orange-processing; White-to be processed).

A
ammonium, chloride, and sulfate concentrations) 
via the WASCoBs during the first heavy rain event 
following broadcast application of DAP. This study 
highlights the conundrum of tillage on sloping 
land while trying to limit the runoff potential of 
soil erosion and broadcast P fertilizer applications.  

•	 Across the board, losses were reduced from the 
cover-cropped WASCoB. The flow was reduced 
by 30.4%.  The no-cover part of the field lost a 
staggering 257 kg/ha of sediment, while the  cov-
er-cropped part lost 48 kg/ha.  Dissolved phos-
phorus saw a 21.2% loss reduction (0.113 kg/ha 
versus 0.089).  Total phosphorus was reduced by 
49.1% in part due to a 63.6% reduction in particu-
late P losses.  

•	 These results show cover crops do work in WAS-
CoBs and fields as a whole in reducing runoff 
losses.  

E D G E  O F  F I E L D
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Andrew Margenot, M Zhou, B.L. Rhoads, Sheng 
Wang, and Kaiyu Guan. “A Missing Piece of the 
Illinois phosphorus Puzzle: Quantifying Statewide 
Streambank Erosion to Inform Effective Nutrient Loss 
Reduction Strategy.”

This project aims to quantify streambank erosion 
and phosphorus (P) losses across Illinois to develop a 
much needed, but currently absent, accounting of a 
non-point and non-agricultural source of P. 
•	 In the first year of this NREC project, objectives 

exceeded quantifying streambank erosion contri-
butions of P to non-point source P loads of Illi-
nois; an erosion pin network across eight HUC-8 
watersheds has been established, representing a 
diversity of landscapes. 

•	 Progress was made on novel approaches for 
remote sensing streambank erosion to enable 
field-based quantification of bank erosion and 
generated P loads. 

•	 NREC funds were leveraged for over a 50% match 
of the original 4-year NREC grant fund, which is 

funding two additional meta-analyses and one 
additional PhD student on this project. 

•	 The study uses the erosion pin (2 feet long and 
a quarter inch thick of rebars) method to ob-
tain ground truth measurements of streambank 
erosion rates. In the past year, the erosion pin 
monitoring network has been established across 
Illinois by installing a total of 1896 erosion pins 
on 306 severely eroding streambanks along 65 
first-to-sixth order streams across nine HUC-8 
watersheds that encompass the nine USDA NRCS 
Major Land Resources Areas (MLRAs) (Figure 
1a). The erosion pins were inserted perpendic-
ularly into the bank face using a hammer or an 
electric drill (Figure 1b) with 3 inches of the end 
exposed in the air and marked with red/orange 
colored duct tape for easier recognition (Figure 
1d). During the field visits, the bank height was 
measured as the distance between the top surface 
of the bank and the waterline (Figure 1c), and 
the bank land use was documented based on field 
observation (Figure 1e, 1f, 1g). The height of the 
306 streambanks ranged from 0.4 to 10 m with an 

Figure 1. (a) Streambank erosion pin sites (plots) with different land uses along first-to-sixth order streams across nine HUC-8 
watersheds encompassing nine USDA NRCS Major Land Resources Areas (MLRAs) across Illinois. Field photos of (b) installing 
erosion pins using an electric drill; (c) measuring bank height with a measuring tape; and (d) an installed erosion pin with orange 
duct tape marking the end for easier recognition. Examples of established erosion pins plots on eroding streambanks with differ-
ent bank heights and land uses: (e) a 1.5-m high streambank showing mass failure at headwaters of the Embarras River, Savoy, 
IL, next to a concrete road and cropland; (f) a 4.5-m high streambank at the Mill Creek, Milan, IL, covered by grasses; and (g) a 
7-m high streambank at the Polecat Creek, Ashmore, IL, covered by forest. Orange spots mark the inserted erosion pins. 

E D G E  O F  F I E L D
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Figure 4. Embarras River in Charleston, IL (A) Digitized centerlines overlain on 1938 ISGS 
imagery; (B) Digitized centerlines overlain on 2021 NAIP imagery.

average of 2.9 m and the land uses of the stream-
banks included cropland, forest, pasture, and 
prairie (Figure 1a). 113 of the erosion pin sites 
were revisited after 6 months of pin installation 
to measure the newly exposed length of the pins 
and collect streambank soil samples near the pin 
plots (Figure 1a).

•	 The next step includes revisiting all erosion pin 
sites every 6 months to measure the exposed pin 
length, collecting soil samples at the remaining 
erosion pin sites, and performing soil analyses in 

the laboratory.  Fluvial planform migration tools 
will be utilized to quantify channel migration 
rates precisely. These channel migration rates can 
then be used in conjunction with bank height and 
bulk density values to estimate total mass erosion 
caused by bank retreat.

•	 During the digitization process, some channels 
were found to have migrated more than others 
during the ~80-year period (Figure 4). Figure 4 
shows explicitly a channel undergoing substantial 
migration (including a meander bend translation).

E D G E  O F  F I E L D
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Andrew Margenot. “Updating Illinois Phosphorus 
and Potassium Soil Test Recommendations for the 
21st Century.”

The objective of this project is to determine P and K 
critical soil test values (CSTV) for corn, soybean and 
wheat by Illinois regions and soil types. 
•	 The data set is composed of nearly 600,000 obser-

vations of soil test results from 2020 to 2023. It 
spans the Central and Southern regions of IL (Fig. 
1). 

•	 These data were critical in identifying fields with 
low P or K soil test values, which are vital but rare 
components of CSTV calibration.

•	 As of December 2023, 21 fields have been iden-
tified for P and K strip trials, resulting in 84 
relative yield observations with which CSTV can 
be calibrated (Fig. 2). Fields will continue to be 
identified through spring 2024. 

Figure 1. Geographic spread of IL farms included in 
the first batch of historical soil test data

Figure 2. IL counties with confirmed trial locations (purple) 
and number of trials in each county. Each trial contains 
four replicates.

E D G E  O F  F I E L D
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Andrew Margenot and Amir Sadeghour. “Capitaliz-
ing on 150 Years of Soil Samples to Determine Legacy 
P and Improve Water Quality.”

Progress made in 2023 toward Statewide soil invento-
ry and resampling:
•	 Finalization of total P analyses of 50% of soil ar-

chive (n > 7,500 soil samples).
•	 Identification of 453 pedons across the state, iden-

tified at this interactive Google Map. 

In addition to the progress made towards re-sam-
pling the previously visited sites, focused work at the 
Morrow Plots has hinted at the potentially high value 
of direct soil assessments in the arena of long-term 
agroecological research.

Figure 5. Differences in P fractions (mg/kg) after 145 years of crop rota-
tions (continuous maize vs maize-soybean, MM-MS; continuous maize vs 
maize-oat-alfalfa, MM-MOA; and maize-soybean vs maize-oat-alfalfa, 
MS-MOA), grouped by fertilization treatments, at 15 cm depth intervals 
to a depth of 90 cm at the Morrow Plots in Illinois, north central US. Posi-
tive or negative values indicate an increase or decrease, respectively, for 
a P fraction as a result of crop rotation diversification from continuous 
maize to maize-soybean or maize-oat-alfalfa. 

•	 Specifically, the same multi-decadal resampling 
approach was used to validate P balances pro-
duced from the long-term datasets available at 
the U of I’s Morrow Plots. 

•	 The effects of 145 years of crop rotation and fer-
tilization on the amount and distribution of P in 
the soil, including legacy P in a number of long-
term treatment plots showed that the impact 
of fertilization was more significant than crop 
rotation on P fractions in the soil. (Figure 5)

•	 This research highlights the complex interactions 
between crop rotation and fertilization in shaping 
soil P fractions over a long period. It underscored 
the need for a comprehensive approach to P man-
agement in agriculture, considering the different 
P fractions and their distribution in the soil. 

E D G E  O F  F I E L D
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Andrew Margenot, Ben Gramig, Olawale Oladeji, 
and Mariana Gomez. “Double-Dipping P Loss Reduc-
tions: Integrating and Stacking Struvite in Phospho-
rus BMPs.”

The most extensive run-off plot network in Illinois to-
date was established, with 3 sites and 72 plots total 
that will provide much-needed field-based data on:
•	 Particulate (i.e., sediment-bound), total and dis-

solved P losses in surface run-off
◊	Effect of precipitation on soil erosion and P 

losses
◊	Effect of P fertilizer source x timing x tillage on 

P losses

◊	Effect of tillage on soil erosion and particulate 
P losses

•	 It was determined that precipitation intensity 
drives total P, dissolved reactive P (DRP), and sed-
iment losses regardless of fertilizer type, timing, 
or tillage.

•	 Dissolved reactive phosphorus losses in sur-
face run-off are lower with increasing stru-
vite substitution, supporting the hypothesized 
potential of struvite to mitigate fertilizer P losses 
when re-used at a non-point source (in addition 
to its ability to enable point sources to meet P loss 
reduction mandates).  P fertilization does not nec-
essarily mean no DRP losses in surface run-off.

Figure 1. Anchor installation 
and runoff collection at Urba-
na (Champaign Co.)

E D G E  O F  F I E L D
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Jon Schoonover, Karl Willard, S. Indorante, A. 
Vick, R. Lange, J. Snyder, and S. Mertz. “Evaluating 
WASCoB’s Influence on Water Quality, Phosphorus, 
and Sediment Trapping.”

Water and sediment control basins (WASCoBs) con-
sist of an earthen embankment, also called a berm, 
stretched across an area of concentrated water flow 
and a tile outlet to drain the basin. Runoff from heavy 
rain events becomes detained in the basin in front 
of the berm, allowing sediment to accumulate in the 
basin as water drains through the tile at a controlled 
rate.

•	 Thirty-two basins across southern Illinois are 
being monitored for sediment and phosphorus 
accumulation. Using the age of each basin and the 
calculated historical accumulation, the mass of 
historic phosphorus was estimated in each basin. 

Jon E. Schoonover, Karl Williard, Kevin M. Turn-
bow, and Sara Lamber. “Water and Sediment Con-
trol Basins (WASCoBs) Influence on Crop Yields 
and Water Quality Near Atterberry, Illinois.”

In order to evaluate the impact of water and sediment 
control basins (WASCoBs) and cover crops on water 
quality, runoff from precipitation events was sampled 
from four study watersheds: 
1.)	a field drained by a WASCoB (WSNC), 
2.)	  a field drained by a WASCoB and planted with a 

cover crop (WSCC), 
3.)	  a field that drains through an ephemeral gulley and 

planted with a cover crop (EGCC), and  
4.)	a field that drains through an ephemeral gulley that 

acted as a control (EGNC).  

Photo 1: Multiple feldspar pads placed throughout the ba-
sin to serve as a marker for sediment accumulation.

Photo 2: Measurement of historic sediment shown at 3.25 
inches.

•	 Beginning in 2023, all basins were monitored for 
newly deposited sediment using feldspar pads and 
digital surface model (DSM) imagery created by a 
drone. 

•	 Feldspar indicated relatively slow sediment accu-
mulation in 75% of the basins where the average 
accumulation was 0.2 cm, or 0.21 tons/ac. The 
other 25% of the basins had an averaged accumu-
lation of 3.4 cm, which equaled 2.69 ton/ac.  

•	 Phosphorus trapped in basins during 2023 aver-
aged 0.62 pounds per acre, ranging from 0.004 to 
3.61 pounds per acre. 

•	 Historic phosphorus accrual had a weak signifi-
cant correlation with WASCoB age. 

•	 The trapping efficiency of total suspended sol-
ids across the basins averaged 63.4% and trap-
ping efficiency of total phosphorus averaged 30%. 

Data collected from this study suggest that WASCoBs 
are effective at mitigating the discharge of nutrients 
and sediment to receiving waters, and that WASCoBs 
are particularly effective at retaining particulate water 
pollutants such as total suspended solids (TSS) and 
total phosphorus.  
•	 The cover crop did not exhibit any significant impact 

on nutrient or TSS loads, which was primarily at-
tributed to poor establishment of the cover crop. 

•	  The WASCoBs examined in this study retained 
97.21-99.05% of total phosphorus, 84.29-94.35% of 
dissolved reactive phosphorus (DRP), 51.39-78.60% 
of ammonium-nitrogen, 11.76-56.33% of nitrate-ni-
trogen, and 98.68-99.21% of TSS.  

•	 These data suggest that WASCoBs are an effective 
best management practice that can be used to 
mitigate the discharge of nutrients and sediment 
from agricultural fields.

E D G E  O F  F I E L D
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Jon Schoonover and Karl Williard: “Evaluating 
Streambank and In-Stream Erosion as a Source of 
Phosphorus and Sediment in two Agriculture Water-
sheds in the Kaskaskia Basins.”

Two watersheds in Illinois were chosen to study 
streambank and in-stream erosion to determine if 
either is a significant source of water quality impair-
ment. 
•	 Preliminary analysis of erosion pins at Lost Creek 

estimate that net streambank erosion contributed 
approximately 3,359 tons of sediment and 1,592 

Figure 1: Left Lost Creek Watershed showing monitoring locations. Right East Fork Shoal Creek Watershed showing 
monitoring locations.

lbs. of phosphorus to the annual yield for Lost 
Creek. 

•	 When examining streambanks on a net change 
scale, it is evident that much of the sediment 
observed on the banks are transient in nature 
- sediment deposition was observed at the toe 
of the banks at all erosion pin sites, resulting in 
temporary storage of channel sediments – calcu-
lations on net change suggest that overall bank 
sediment loss accounts for 24% of the sediment 
yield and 2% of the phosphorus yield from Lost 
Creek.

P  H  O  S  P  H  O  R  U  S
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Wei Zheng, Richard Cooke, Nandakishore 
Rajagopalan, and Olawale Oladeji.  “Designer Bio-
char to Capture and Recycle Phosphorous from Tile 
Drainage Systems.”

Overall, the designer biochar can effectively capture P 
from drainage water and mitigate the excess nutrient 
loads to watersheds from agricultural fields.  
•	 Designer biochar pellets were manufactured un-

der optimal production conditions.
•	 A field trial using P-sorbing filters evaluated three 

P sorbents (i.e., the designer biochar pellet, a 
commercial P polymer sorbent pellet, and an iron 
material). 

•	 The designer biochar pellets could capture 
about 43% of dissolved P from drainage water, 
which could potentially prevent nutrient loss 
from agricultural fields. 

•	 The result showed that the designer biochar 
pellets could capture P (especially for total phos-
phorus) from drainage water and reduce nutrient 
loss. 

•	 For dissolved P, the capture efficiency of the 
designer biochar pellets with a small particle size 
(~1 cm) was significantly improved compared to 
the biochar pellet size at > 2 cm.

P  H  O  S  P  H  O  R  U  S

A combined nutrient treatment system with a wood-
chip bioreactor and a two-stage biochar-sorption 
channel was built in a field trial to prevent excess 
nutrient loss through drainage water. 
•	 It showed that approximately 67% of nitrate-ni-

trogen (NO3-N) was removed by the woodchip 
bioreactor and the two-stage biochar-sorption 
channel captured 15%. In addition, the total 
losses of dissolved P and total P were significantly 
reduced after the drainage water passed through 
the two-stage biochar-sorption channel. 

A greenhouse experiment was conducted to investi-
gate the effect of biochar soil application on radish 
yields. 
•	 The addition of both fresh biochar and spent 

biochar into soils did not improve plant growth, 
suggesting biochar application into fertile soils 
may not improve agronomic yields.

•	 By contrast, the combined application of biochar 
and N fertilizer in fertile soils could favor radish 
root development, positively affecting crop yields.

P  H  O  S  P  H  O  R  U  S
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Angela Kent and Fred Below. “Managing the Maize 
Microbiome for Sustainable Nutrient Retention in 
Illinois Agricultural Soils.”

•	 BDI – biological inhibition of denitrification 
(the transformation of nitrate to N2 or N2O

•	 BNI – biological inhibition of nitrification 
(the transformation of ammonium to nitrate)

•	 DNRA – dissimilatory nitrate reduction to 
ammonium (transforming nitrate/nitrite 
back to ammonium)

This study evaluated the potential for BNI hybrids 
to reduce N losses at the ecosystem level, as well as 
to evaluate synergy between N-fixing inoculants 
(that generate ammonium), BNI (inhibiting nitri-
fication), and DNRA (transforming nitrate/nitrite 
back to ammonium), potentially reducing the need 
for N fertilizer addition to fields.  
•	 Initial results from prior years indicate that 

the BNI phenotype is associated with enhanced 
N accumulation when paired with an N-fix-
ing inoculant, offering support for a chain of 
events where diazotrophs add ammonium to 
the system and the BNI phenotype aids in re-
tention and plant accumulation. 

N O V E L   N E W   T E C H N O L O G Y

•	 This is a valuable synergy, as our initial results 
also suggest the possibility that N-fixing in-
oculants can elevate nitrogen losses through 
nitrification. This benefit was dampened due to 
the drought conditions experienced early in the 
2023 growing season. 

•	 Results from 2 growing seasons using exper-
imental hybrids indicate that the teosinte 
genes conferring nitrification inhibition do not 
strongly impact yield. 

•	 In a typical growing season, some metrics 
responded positively to the BNI trait, and 
importantly, the BNI trait was retained in the 
experimental hybrids. Inbred lines capable of 
biological denitrification inhibition (BDI) were 
evaluated during the 2023 growing season 
to evaluate their capacity to reduce N losses 
through denitrification and N2O production. 

•	 Though the early season drought generally re-
duced microbial activity, suppression of denitri-
fication was observed by the BDI inbred lines at 
later time points. This resulted in reduced N2O 
production and increased plant N accumulation 
(in conjunction with in-furrow some synergy 
between the BDI trait, carbon addition, and 
N-fixing inoculants are being realized.

Zhongjie Yu, Andrew Margenot, and Lowell Gentry. 
“Quantifying the Effects of Tillage, Fertilizer Place-
ment, and Winter Cover Crops on Nutrient Losses via 
Soil Macropore Flow.” 

Water isotope measurements demonstrated that 
water flowing through soil cracks, fissures, root 
channels, and earthworm burrows is the dominant 
pathway for tile drainage generation and associated 
dissolved reactive phosphate (DRP) loss at the scale 
of individual precipitation events. 
•	 More specifically, DRP loss via soil preferential 

flows contributed more than 70% of total tile 
DRP loss at the event scale. This preferential loss 

N O V E L   N E W   T E C H N O L O G Y
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occurred within a five-hour period and would not 
have been detected if conventional sampling with 
low temporal resolutions was used. 

•	 The preliminary results obtained so far provide 
proof of concept for the critical importance of soil 
preferential flow as the main hydrological path-
way of tile drainage nutrient loss. 

•	 In the coming year, high-frequency and event-
based tile drainage samples will be created.

•	 These samples will give the study the statistical 
power to determine the effect of precipitation 
regime, tillage intensity, and winter cover crops 
on preferential nutrient losses. 



Zhongjie Yu and Lowell Gentry. “Sources and 
Cycling of Nitrate in Tile-drained Corn-Soybean 
Rotation Systems: A Stable Isotope Approach.”

Isotope measurements demonstrated that tile drain-
age nitrate export was controlled by a dynamic source 
mechanism that was highly responsive to tile flow 
regime, fertilizer input, and crop rotation. 
•	 Strong evidence showed that soybean- and/or fer-

tilizer-derived nitrogen was a persistent source of 
nitrate in tile drainage, representing a legacy store 
of nitrogen at the tile-drain scale. 

•	 The formation of this store was attributed to two 
complementary mechanisms involving selective 
nitrogen sequestration driven by soil-microbe 

Figure 1. (a) Conceptual model of soil organic matter turnover and nitrogen cycling controlled by soil-microbe interac-
tions in nitrogen-rich (top) and nitrogen-poor (bottom) microsites. Major soil organic matter nitrogen pools are shown 
in ellipses and major fluxes by arrows. (b) Conceptual model of water and nitrate transport during tile flow generation. 
Curved arrows indicate flowpaths through the saturated groundwater. Vertical arrows denote preferential flows via soil 
micropores.

interactions and ample water storage for nitrate 
transport and mixing.

•	  It was also found that corn residue decompo-
sition did not contribute significantly to tile 
drainage nitrate. This suggests that nitrogen 
contained in corn residue was stabilized and 
sequestered into soil organic matter. 

Overall, there was direct leaching of fertilizer-derived 
nitrate following fertilizer applications to corn. Soil 
preferential flow played an important role in me-
diating the loss of fertilizer-derived nitrate to tile 
drains. Over a complete corn-soybean rotation, tile 
drainage nitrate was mostly sourced from soybean 
residue decomposition and/or fertilizer input. 

N O V E L   N E W   T E C H N O L O G Y
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One essential role of NREC is to facilitate delivery of 
information to farmers and crop advisers, giving them es-
sential tools to implement the practices tested and proven 
by researchers. When NREC is not directly reaching out to 
farmers, we are utilizing influencers such as Certified Crop 
Advisers and ag retailers.  A variety of communications 
vehicles are employed to make information as accessible as 
possible and to pique the interest of other stakeholders. 

In 2023, NREC co-sponsored the second 4R Day in 
Piatt County. More than 70 farmers, crop advisers and 
industry representatives attended to view and discuss 
various nutrient management techniques. The fields are 
adjacent to an active waterway and set the stage for a 
number of equipment demonstrations, including the aerial 
seeding of cover crops in standing corn.  Visitors watched 
tillage equipment, robotic soil testing and harvest demon-
strations.  

A particularly engaging activity included the identifi-
cation of various cover crops - all grown in a large patch of 
the field.  Visitors moved inside for further discusions and 
presentations from industry representatives.

NREC was also a partner in Southern Illinois Univer-
sity's field day, where research plots were showcased. 

Again in February, NREC sponsored its third Invest-
ment Insight LIVE in Champaign, which hosted more 
than 80 participants, plus more than 30 students with 
their poster presentations. Presentations and each student 
poster was included on NREC's web site. The event also 
set the stage for a number of radio and print interviews - 
taking advantage of board members, staff and researchers 
gathering in one venue.  

NREC took advantage of the Farm Progress show 
being in Illinois and staged a paint-by-number mural with 
paints made from soil.  They partnered with the Illinois 
Corn Growers Association and Illinois Soybean Associa-
tion in their tent. 

NREC’s Facebook page and other digital social media 
posts continued to garner attention and engage audiences. 

I N F O R M A T I O N  &  O U T R E A C H

Aerial seeding of cereal rye was demonstrated at the Piatt 
County 4-R field day.

Youngsters were invited to choose their paint color and 
match it with the space on the paint-by-number mural at 
the 2023 Farm Progress Show in Decatur, IL.

I N F O R M A T I O N  &  O U T R E A C H
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More than 30 students from three universities participated in the Investment Insight LIVE in February, where they 
shared their research posters and answered questions.

Chris Vick, a farm field director at SIU poses a question at 
the SIU ag field day, where the students shared their post-
ers and researchers showcased their research at various 
locations at the ag school.

I N F O R M A T I O N  &  O U T R E A C H
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Financial report will be added 
when the final audited 
statement is available.
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