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Have you encountered any issues related to this project?
If you answered “yes” please explain:
We have not finalized 2019 tile flow data. We are working with Greg McIsaac to verify our tile flow calculations (during flooding)
and to determine the effect of DWM on annual tile flow volumes.
Have you reached any conclusions related to this project that you would like to highlight?
If you answered “yes” please explain:
Please see Summary section of report.
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If you answered “yes” please explain and provide details for any upcoming outreach:
I present this information almost every time I present results from the Douglas County replicated tile study. Please see Outreach
section of the report.

Please write a detailed summary report that includes: Details of each objective and the
progress made towards its competition, planned research activities for 2020, major
accomplishments, any preliminary findings or data relevant to the project, relevant budgeting,
and any publications or outreach accomplished from the research. Also this year please
include a one page summary with relevant data tables or graphs and pictures related to the
project that you would like included in the NREC end of the year report.
By changing the system (longer rotation, reduced tillage, and cover crop), we have been able to decrease the flow weighted mean
nitrate concentration of a tile from 7.7 ppm in the first year to a 5-year average of 3.1 ppm, demonstrating tile nitrate reductions of
more than 50%, while maintaining or improving yield and profitability. The longer rotation shows that wheat is an effective
scavenger of N that naturally forms in the soil (N mineralization) following soybean production. Cereal rye has also shown
effectiveness at decreasing tile nitrate concentrations after corn. We have produced an excellent double crop of soybean following
wheat in the past 3 years (when double crop soy is planted before July 1), which has made this phase of the rotation the most
financially beneficial (compared to corn or soybean alone). Our results show a quick response time of tile nitrate to management
and suggests long lag times are not an issue to improving tile water quality and therefore river water quality in the tile drained
regions of IL. This research is demonstrating proof of concept that we can greatly reduce tile nitrate loads by coupling the carbon
and N cycles through a more diverse rotation and the use of cover crops.

This text can also be found in the section at the end entitled Additional Summary of Highlights for 2019.
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2019 Annual Report for NREC Project 2015-5-360350-374
Evaluating Nutrient Loss Reduction Strategies:
Longer rotation with cover crops and bioreactor
Lowell Gentry
University of Illinois at Urbana-Champaign

Synopsis:
This project will provide an on-farm evaluation of best management practices, both in-field and
edge of field, to demonstrate how low we can go in regard to tile nutrient losses. The University
of Illinois Science Assessment which served to guide the Nutrient Loss Reduction Strategy
evaluated combinations of nutrient remediation techniques to create BMP scenarios that when
adopted regionally would make a significant reduction in the N and P export from agricultural
runoff (overland and tile flow). Two remediation techniques that were often included in the
various scenarios were 1) growing winter cover crops and 2) constructing woodchip bioreactors
on drainage tiles. This proactive research is demonstrating the potential of maintaining highyielding systems with minimal nutrient losses and is directly testing scenarios used in the
University of Illinois Science Assessment. Considering the challenge the agricultural sector faces
in regard to reducing nutrient losses to surface waters, this experiment will demonstrate the
potential to reduce tile nutrient loss (especially nitrate) on a field scale. In direct response to the
Illinois Nutrient Loss Reduction Strategy, this type of research will show that voluntary actions
can work to improve water quality and that regulation is not warranted at this time.
Objectives
The overall goal of this study is to test the effectiveness of a longer rotation with cover
crops in combination with a bioreactor to decrease tile nitrate loss and directly examine
this potential nutrient loss reduction scenario on a field-scale production system.
Specific objectives are to:
1. Determine the effect of a C-S-W rotation with cover crops on crop yields, nutrient
cycling, field hydrology, and nitrate leaching on field scale plots.
2. Examine the role of cover crops in N cycling and nitrogen availability.
3. Perform economic evaluation of the four cropping systems on this farm.
4. Evaluate bioreactor performance.
Length of Project
This project has completed the 5th year of funding. Following the setup year of 2015 when we
measured baseline conditions, we now have tile monitoring for four drainage seasons (20162019).
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Corn-Corn with and without cereal rye
Part of the NREC proposal entitled:
Cereal Rye ahead of Corn

Map of Piatt County site: Field Design, Crop Rotation, and Bioreactor Locations (field
sizes in acres included). This site accommodates four cropping systems (C-S-W vs. C-S vs. C-C
with cereal rye vs. C-C without cereal rye). Bioreactors are numbered 1 through 6.
Project Update:
Field work was challenging at this site due to wet weather in the spring. Crop planting and crop
harvest were delayed. Corn in C-S-W and C-C were put into Prevent Plant. Double-crop soybean
harvest unlikely.
Field operations for Fields W1, W2, and W3 (Corn-Soybean-Wheat with cover crops and
double cropped soybean after wheat):
•
•
•
•
•
•

October 1, 2018: Applied 24-80-120-10S to soybean stubble (200 lbs/A of 1240-D and
200 lbs/A of 0-0-60)
October 2, 2018: Cereal rye planted (40lbs/A)
October 9, 2018: Winter wheat planted (AgriMAXX 444) (1,750,000 seeds/A)
October 30, 2018: Double crop soybean harvested
October 30, 2018: Applied 0-100-120 to corn stubble (220 lbs/A of 0-46-0, 200 lbs/A of
0-0-60)
October 30, 2018: Applied 0-40-120 to double crop soybean stubble (90 lbs/A of 0-46-0,
200 lbs/A of 0-0-60)

•
•
•
•
•
•
•
•
•
•
•
•
•

April 13, 2019: Aerial top-dress N on wheat (46 lbs of N/A) (100 lbs/A of Super U,
includes stabilizer
May 6, 2019: Wheat tissue test
May 6, 2019: Top-dress N on wheat (54 lbs of N/A as 32%)
May 30, 2019: Wheat tissue test
June 2, 2019: Cereal rye biomass collected and terminated
June 3, 2019: Soybean planted (Pioneer 31A22) at 140,000 seeds/A
July 9, 2019: Wheat harvested (102 bu/A)
July 10, 2019: Double cropped soybean planted (Stine 38LE02 at 200,000 seeds/A)
Sept. 21, 2019: Cereal rye/radish planted in prevent plant field
Oct. 16, 2019: Soybean harvested (75 bu/A)
Oct. 17, 2019: Fertilizer applied 30-80-120-18S to soybean stubble (150 lbs/A of
11-52-0; 75 lbs/A of 21-0-0-5; and 200 lbs. of 0-0-60)
Oct. 18, 2019: Winter wheat (AgriMAXX 473) planted at 1,735,000 seeds/A
Nov. 10, 2019: Radish cover crop sampled for biomass

Field operations for Corn-Soybean (with conventional tillage and fall N application):
•
•
•
•
•
•
•
•
•
•
•
•

October 24, 2018: Applied anhydrous ammonia at 125 lbs of N/A; Established N rate
study area as zero N application
October 30, 2018: Applied 0-100-120 to corn stubble (220 lbs. 0-46-0, 200 lbs. 0-0-60)
October 30, 2018: Applied 0-70-120 to soybean stubble (150 lbs. 0-46-0, 200 lbs. 0-0-60)
June 2, 2019: Soybean planted (Credenz 3519) at 130,000 seeds/A
June 3, 2019: Field cultivated
June 4, 2019: Corn planted (Stone 63-68) planted at 38,000 seeds/A; 20 lbs. of N/acre
starter (combination 2x2 and pop-up)
July 2, 2019: Applied side-dress N (32% at 35 lbs of N/A); established N rate trial
Sept. 5, 2019: Corn and soybean tissue test
Oct. 17, 2019: Soybean harvested (83 bu/A)
Oct. 24, 2019: Stalk nitrate test in N rate trial
Nov. 25, 2019: Corn harvested (221 bu/A), N rate trial harvested
Nov. 26, 2019: Applied anhydrous ammonia at 125 lbs. N/acre (95 lbs. N/acre averaged
over 28 acres); Set up N rate trial w/no N

Field operations for Corn-Corn with and without cereal rye are listed in the NREC funded
project entitled: Cereal rye ahead of corn.
Results:
Total precipitation was nearly equal to the 30 yr average in 2018 with approximately 39 inches.
In 2019, total precipitation was 12% above the 30-yr average with each month from March
through June accumulating more than 20% above the monthly average (Figure 1). The month of
July only received 16% of normal, causing some visual crop water stress. Rainfall was adequate
in August for good grain filling conditions.
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Figure 1. Monthly average temperature at this site for 2018 and 2019 compared with the 30-year
average at Decatur, IL.
The year of 2018 had the 2nd coldest April followed by the warmest May on record (Figure 1).
Cover crop growth and biomass were lower in 2018 than in 2019, yet 2018 row crop yields were
record breaking in Piatt County. The summer of 2019 was a little cooler than average, but a
warm September helped crop growth. Although planting was late, the weather produced
surprisingly good crop yields. Cool weather in October and November delayed harvest.
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Figure 2. Monthly total precipitation at this site for 2018 and 2019 compared with the 30-year
average at Decatur, IL.
Due to the wet weather this past spring (Figure 2), only the conventionally managed field (in a
corn-soybean rotation) was planted to corn. The corn in the three-year rotation and in continuous
corn (with and without cereal rye) were unable to be planted by June 5 and were enrolled into the

“Prevent Plant” Program (PP) this year. These fields will represent the many acres in PP this
year.
The soybean and wheat crops in C-S-W had excellent yields at 75 bu/A and 102 bu/A,
respectively (Table 1). Eric Miller (landowner and farm operator) has decided that if he can
harvest wheat and plant soybean before July 1, then he will plant double crop soybean;
otherwise, he will plant a cover crop mixture. To test this hypothesis, he planted double crop
soybean on July 10 this past year; the crop is still in the field.
In the conventionally managed C-S rotation, corn yield was 221 bu/A and soybean yield was
outstanding at 83 bu/A (Table 1). Conventionally managed soybean in C-S out-yielded soybean
in C-S-W by 8 bu/A and may be the result of a difference in maturity group (shorter maturity
group used in C-S-W for timely wheat planting) or the presence of cereal rye residue. Soybean
was planted green into standing cereal rye that was 3 to 4 feet tall (without crimping), which may
have negatively affected soybean growth. Due to the late termination date, cereal rye biomass
accumulation (2.65 tons/A) was greater at this site than at any other site during the past 5 years.
It’s interesting to note that the polar vortex of late January 2019 did not impair cereal rye or
winter wheat production (unlike the winter kill of annual ryegrass at the Douglas County site).
Table 1. Crop yield (bu/A) and tile nitrate (Flow-weighted mean nitrate-N concentration in ppm)
for Corn-Soy-Wheat with cover crops vs. conventional Corn-Soy. Note: in 2017 and 2018,
wheat was followed by double crop soybean (Wheat/Soy). Cover crop code: CR=cereal rye, R/T
= radish and turnip, and RC/CR = red clover followed by cereal rye.
Fields

2015

Cover

2016

Cover

2017

Cover

2018

Cover

2019

W-1
Yield
Tile N

Corn

CR

Soy

-

Wheat/Soy

-

Corn

CR

Soy

W-2
Yield
Tile N

Soy
83
3.8

-

W-3
Yield
Tile N

Wheat

R/T

253
7.7

75
2.2

98/55
2.2

Wheat RC/CR
101
2.3
Corn

CR

265
4.7

Corn
259
7.5

CR

Soy

-

75
1.9

Soy
97
6.7

-

Wheat/Soy

-

Wheat/Soy

102/??
8.2
Prevent

77

206

80

88/52

-

7.3

0.8

1.2

8.7

7.0

E-1
Yield
Tile N

Corn

E-2
Yield
Tile N

Soy
86
7.0

-

Soy

-

Corn

-

Soy

219

79

271

83

7.2

5.0

9.4

7.8

Soy
86
5.8

Corn
221
12.1

-

Corn
242
7.3

-

Results from C-S-W Rotation:
When tile discharge resumed in December of 2018, tile nitrate concentrations were low (3 ppm)
following the excellent corn crop of 2018 (Figure 3; blue dots; Field W1). The influence of the
cereal rye on tile nitrate was observed throughout the winter and tile nitrate concentrations
continued to decline to 1 ppm before flow stopped in July. When tile flow resumed again in
November of 2019, tile nitrate jumped to 3-5 ppm (blue dots), again reinforcing the idea that
mineralized N following soybean production is an important source of tile nitrate loads.
Tile nitrate concentrations were elevated this past year from the wheat field (Figure 3; red dots;
Field W2). It is interesting to note that tile nitrate concentration began to increase before the
spring N application to wheat occurred; however, rain events on June 16 and 20 produced tile
flow with nitrate concentrations near 15 ppm. In-season wheat N tissue tests indicated N
sufficiency and it is possible that the fertilizer N rate may need to be decreased in the future.
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Figure 3. Tile nitrate concentrations from C-S-W rotational systems from Sep. 8, 2014 through
December 31, 2019. In 2014, the entire study area was planted to winter wheat.
Crop phases begin in 2015.
Blue dots: Corn-cereal rye-Soybean-Wheat/Soy-Corn-cereal rye-Soybean
Red dots: Soybean-Wheat-red clover-Corn-cereal rye-Soybean-Wheat/Soy
Green dot: Wheat-turnip and radish-Corn-cereal rye-Soybean-Wheat/Soy-PP
Tile nitrate concentrations coming out of the wheat/double crop soybean field (Figure 3; green
dots; Field W3) steadily increased during the spring, reaching 9 ppm in mid-June and above 10
ppm later in the year. There is no fertilizer N applied to this field as it was enrolled into the
Prevent Plant Program (PP). Therefore, the increase in tile nitrate is likely due to soil N
mineralization outpacing the N uptake of weeds growing in the field (instead of corn). In
addition, due to the lack of transpiration by a growing corn crop, this tile flowed more than the
other two tiles. With the early planting of cereal rye and radish following PP, tile nitrate
concentrations have dropped to 5 ppm by the end of 2019.

The study design allows us to separate fields as individual unique systems. Here, we show tile
nitrate results from Field W1. We consider 2015 the setup year for this evaluation.
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Figure 4. Tile nitrate concentration from Field W1: 2015-corn followed by cereal rye, 2016soybean, 2017-wheat/double crop soybean, 2018-corn followed by cereal rye, and 2019-soybean.
The system that has performed the best is located in Field W-1 (Figure 4). During the setup year
of 2015, the annual mean tile nitrate concentration was 7.7 ppm coming from corn in this field
(Table 1). Cereal rye reduced the nitrate concentration to 2.2 ppm in 2016 and the subsequent
wheat crop did not add to the concentration, where it remained at 2.2 ppm for another year
(2017). After going up to 4.7 ppm in 2018 with corn production, the flow weighted mean nitrate
concentration was only 1.9 ppm this past year due to the abundant growth of the cereal rye cover
crop. This data set demonstrates proof of concept that a longer rotation with cereal rye after corn
can greatly reduce tile nitrate concentrations. This cropping system has reduced the tile flow
weighted mean nitrate concentration to 3 ppm (>50% reduction) over the past 5-years.

Results from C-S Rotation
In 2016, we began monitoring tile on the east side of the ditch (Fields E1 and E2). These two
fields accommodate both phases of a corn-soybean rotation that is conventionally managed (fall
and spring tillage, fall fertilizer N application, and no cover crops). The C-S rotation is
considered the “control” treatment to the C-S-W rotation.
Following wheat production in 2015, tile nitrate concentrations and loads were similar in 2016
regardless of crop grown. However, since then, corn production has lost more tile nitrate than
soybean production, especially this past year with late planted corn and fall application of N.

Tile Nitrate from C-S-C-S and S-C-S-C
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Figure 5. Tile nitrate concentration from our control treatment of Soybean-Corn-Soybean vs.
Corn-Soybean-Corn from Dec. 3, 2015 through July 1, 2019. Note: Wheat was grown in 2015
on both fields and pattern drainage systems were installed that summer. Field E1 is represented
with blue dots and Field E2 with red dots. Cropping sequence in legend are for cropping years
2016 - 2019. Corn received fertilizer N in the spring of 2016 and 2017; however, corn received
fall fertilizer N application in 2017 (for the 2018 crop) and 2018 (for the 2019 crop).
This past drainage season clearly shows greater tile nitrate concentrations coming from the field
with fall N application. Corn was planted on June 4, 2019, which exacerbating tile nitrate loss
from this field due to a lack of fertilizer uptake by corn before large rain events in mid-June. On
June 24, 2018 tile nitrate reached 20 ppm in the late planted corn.
The N rate trial in the C-S
rotation at this site
showed that the EONR
was 155 lbs/A with an
optimum yield of 225 bu/A.
The zero N yield is projected
to be 160 bu/A, which is the
highest at this site in the past
5 years. We believe this
indicates that there was
substantial N mineralization
prior to planting corn.
Thus, late planted corn may
not have needed the full N
rate of 180 lbs/A as
predicted by MRTN.

Results from Woodchip Bioreactors:
There are 6 woodchip bioreactors being evaluated on this farm. We measured flow rate in and
out of the bioreactors as well as bypass flow (high flow events create bypass flow that exits the
Agridrain structure untreated). Our full suite of water quality measurements (in and out) include
nitrate, ammonium, total N, dissolved phosphorus, total phosphorus, dissolved organic carbon,
chloride, and sulfate. For bioreactors 1, 2, and 3, start time was June 19, 2015 and for bioreactors
4, 5, and 6, start time was Dec. 12, 2016. We have accumulated a sizable amount of bioreactor
data (a total of 24 bioreactor/water years). Nitrate in and out of the 6 bioreactors is shown below:
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Bioreactors 1, 2, and 3 receive tile drainage from the C-S-W rotation. Tile nitrate concentrations
are relatively low in the C-S-W system, and during low flow periods, the bioreactors decreased
nitrate to <0.1 ppm (December of 2015 to February of 2017).
Bioreactors 4 and 5 receive tile drainage from the C-S- rotation and Bioreactor 6 receives
drainage from continuous corn. These bioreactors are exposed to greater nitrate concentrations.
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Note: Scale on Y-axis increased to accommodate high tile nitrate from fall N application.
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The spread between the blue and red dots on a given day indicates nitrate removal. However,
there are numerous days when nitrate entering the structure was similar to nitrate exiting the

structure; indicating high flow events with bypass flow, especially in the winter when tile water
is cold. In addition, there are periods in the spring and fall when stoplogs are removed for field
work, allowing tile flow to bypass the woodchips. In general, low tile-water temperatures limit
nitrate removal rates in the winter and spring; therefore, there is a tradeoff between residence
time (which can improve removal rates) and bypass flow.
This type of bioreactor with only one Agridrain structure (unlike a flow through bioreactor with
two Agridrain structures) was designed to combine a bioreactor with drainage water management
(DWM); increasing the height of the water table in the field. During the fallow period of a given
field, stoplog settings maintain approximately 2 feet of water in the woodchips and this back
pressure on the tile retains a portion of the tile flow in the field. The upstream diversion stoplogs
can hold back another foot of water (for a total of 3 feet of back pressure) before bypass flow
occurs and untreated tile water is shunted to the ditch. Our preliminary estimate is that annual tile
flow is decreased by approximately 30-50% due to DWM. We are investigating the fate of this
retained water by measuring ground water heights and nitrate concentrations in wells in the fields
and around the bioreactors. We continue to work with the NRCS State Conservation Engineer
(Ruth Book) and follow NRCS guidelines for stoplog management during the fallow season as
well as during the cropping season.
In general, stoplog settings attempt to maximize tile water residence time in the woodchips and
minimize bypass flow (tile flow that does not pass through the woodchips); however, bypass
flow can be 90% of the tile flow during high flow conditions. In addition, cold tile water
temperatures throughout the winter and spring restrict microbial activity and limits
denitrification.
We were hoping to decommission the bioreactors for one year to determine how much more tile
flow occurs after we remove the backpressure associated with operating the bioreactors;
however, NRCS would not allow Mr. Miller to amend his EQIP contract. Therefore, we have
enlisted Dr. Greg McIsaac to verify our tile flow calculations and to assist with interpreting the
impact of DWM on annual tile drainage volumes, and to ultimately calculate bioreactor
performance. I was hoping to have his input before this report was due; however, we are
continuing to work (with Greg) to refine flow data during several periods of extreme flooding.
After Greg confirms flows and nutrient loads through the bioreactors, we will provide all of this
raw data to Ruth Book for her independent evaluation.
Our preliminary evaluation (this past year not included) reveals a total of 566 lbs of tile nitrate
was removed (2845 lb in and 2278 lbs out) by Bioreactors 1, 2, and 3 from 205 acres. On a per
area basis, nitrate removal ranged from 0.2 to 1.4 lbs/A/yr with an average removal of 0.70
lbs/A/yr. Bioreactors receiving tile water from the C-S-W rotation may have been nitrate limited
in some years by low tile nitrate concentrations as tile nitrate loads were greatly reduced by
adding wheat and cover crops into the rotation. Overall, Bioreactors 1, 2, and 3 removed 20% of
the tile nitrate.
During the first 2 years of operation for Bioreactors 4, 5, and 6, a total of 74 lbs of nitrate was
removed (834 lbs in and 760 lbs out) from 56 acres. On a per area basis, nitrate removal ranged
from 0.1 to 2.0 lbs/A/yr with an average removal of 0.66 lbs/A/yr. Overall, Bioreactors 4, 5, and

6 removed 9% of the tile nitrate load. The percent nitrate removal is lower for bioreactors on the
east side of the ditch as those tiles originating in C-S and C-C production systems transport
greater nitrate concentrations and loads than tiles in C-S-W.
We are concerned that in the first year of operation, bioreactors were net producers of dissolved
organic carbon (DOC) and dissolved P (data not shown). The export of DOC from the
woodchips suggests that there was greater available C for the microbes in the first year and might
explain why removal rates were best in year 1. In addition, we observed sulfate reduction in the
first year after nitrate concentrations dropped below detection limits of 0.1 ppm in July of 2015.
When bacteria do not have sufficient oxygen, they switch to another electron acceptor, such as
nitrate; and when nitrate is limiting, they switch to sulfate, and then finally carbon dioxide.
Bioreactors are not designed to run out of nitrate and the reduction of sulfate indicates that tile
nitrate concentrations were too low. Again, tile nitrate was low due to the tightening of the N
cycle under the C-S-W system with cove crops.
Summary
Tile nitrate losses are very low coming from C-S-W with cover crops. It is clear that the longer
rotation and the presence of cover crops limit nitrate losses as compared with the control
treatment (corn-soybean). Wheat in the rotation has a dramatic effect on reducing tile nitrate loss
as well as it takes up mineralized N following soybean.
We are pleased to show that tile nitrate from the C-S-W rotation with cereal rye after corn and
double cropped soybean can achieve the proposed nutrient criteria for nitrate of 4 ppm over the
past 4 years. It is also worth noting that we didn’t have to resort to growing only perennials (i.e.
prairie plants or miscanthus) to accomplish this level of reduction in N loss. This research
documents the dramatic reduction in tile nitrate concentration and load that is possible
under row crop agricultural production.
Bioreactor performance is below our expectations and less than what has been reported in
popular press and journal articles. However, the combination of bioreactor and DWM at this site
has reduced tile flow by approximately 40% ,and therefore, reduced tile nutrient load by the
same percentage. It is possible that DWM has provided greater nutrient reduction than the
bioreactors. It is also possible that DWM has limited tile flow during low flow periods, when the
residence time would be sufficient for greater nitrate removal; decreasing bioreactor
performance.
There have been three times when the conventionally managed crop in the 2-year rotation (Fields
E-1 and E-2) has produced greater yield than the same crop in the 3-year rotation (corn in 2016;
soybean in 2016; and soybean in 2019). On two occasions the crop in the 3-year rotation has
produced greater yield than the 2-year rotation (corn in 2017; soybean in 2018). The
wheat/double cropped soybean phase of the 3-year rotation has been more profitable than either
corn or soybean alone. Eric Miller has met with Dr. Gary Schnitkey to conduct a cost benefit
analysis. In addition, Eric Miller has scored his fields using the S.T.A.R. survey and has entered
his information into the Precision Conservation Management program led by Illinois Corn
Growers Association for this economic evaluation as well.

Overall, this site continues to add to our understanding of how and when nitrate loss occurs in
tile drained fields and has given us proof of concept that tile nitrate concentrations and loads can
be markedly reduced by cultural management decisions. One of the most compelling pieces of
information we have to date is that on the same soil type and under the same weather conditions,
our various agricultural production systems across this one farm can simultaneously transport tile
water carrying as little as 1 ppm (cereal rye after corn in W1); or as high as 20 ppm (fall N on
corn in E2) as evidenced by tile water samples collected on June 24, 2019. This site provides
valuable applied information on how to reduce tile nitrate loads while continuing to produce
excellent crop yields.
Outreach
In 2019, Mr. Gentry was invited to present results from this study (and the Piatt County Study) at
15 meetings or conferences. These outreach activities included speaking at the annual Illinois
Fertilizer and Chemical Association Conference in Peoria on January 29; the Ohio Agribusiness
Association in Columbus on Feb. 1; the Crop Management Conference in Mt. Vernon,
Springfield, Champaign, and Malta on Jan. 22, Jan. 30, Feb. 6, and Feb. 20; the Midwest Cover
Crop Council meeting in Springfield on Feb. 21; the Central States Water Environment
Association 2019 Government Affairs Seminar held jointly with AWA Mini Conference on
March 27; the Nitrogen Management Workshop for AFT and the Vermillion Headwaters
Watershed Partnership on July 23; the FFAR 4R Nutri-net meeting on November 10; the
American Society of Agronomy annual meetings in San Antonio TX on November 11; the Coles
County Cover Crop and Soil Health Field Day on November 14; the Research Showcase at the
NLRS Partnership Conference on December 3; the Illinois Certified Crop Advisor
Conference/Ag Masters Conference on December 5; and the IL 4R Indoor Field Day at IFCA on
December 12.
Mr. Gentry also presented a Soil Fertility Webinar on Feb. 28. This webinar was turned into a
CCA short course for U of I Extension. In addition, Mr. Gentry has been serving on the Salt Fork
Steering Committee, the STAR Science Committee, the Illinois Sustainable Ag Partnership
Science Committee, and the MCCC tool selector committee. Assisted in the update of the NREC
cover crop guide published in September and provided two research summaries for NREC Field
Notes articles. Based on data from this site and the Piatt County site, articles were published in
Prairie Farmer in August and October.
And finally, we have reached out to other U of I researchers and invited their participation
including Kaiyu Guan (Process-based modelling) and Yuji Arai (Soil Chemistry) from NRES
and Nick Seiter (Entomology) and Andrew Margenot (Soil Science) from Crop Science.
Combining and layering their expertise on our 5-year baseline of information at this site and the
Douglas County site will allow for a more thorough examination of nutrient cycling, availability,
and loss as we strive for greater nutrient use efficiency on tile drained land.

2019 Project Budget (Jan.1 through Dec. 31)
B8487: 1-508744-875000-191100 (NREC agreement 2015-02539):
Personnel:
Salary
Fringe benefits
Administrative/professional
72,534.33
27,571.10
Wages
1,498.45
22.61
Total personnel
Total fringe benefits
Travel (domestic)
Supplies
Contractual services
Facilities and administration
Tuition
Total expenditures

74,032.78
27,593.71
3,117.87
8,078.29
120.00
12,536.56
125,479.21

Additional Summary of Highlights for 2019
By changing the system (longer rotation, reduced tillage, and cover crop), we have been able to
decrease the flow weighted mean nitrate concentration of a tile from 7.7 ppm in the first year to a
5-year average of 3.1 ppm, demonstrating tile nitrate reductions of more than 50%, while
maintaining or improving yield and profitability. The longer rotation shows that wheat is an
effective scavenger of N that naturally forms in the soil (N mineralization) following soybean
production. Cereal rye has also shown effectiveness at decreasing tile nitrate concentrations after
corn. We have produced an excellent double crop of soybean following wheat in the past 3 years
(when double crop soy is planted before July 1), which has made this phase of the rotation the
most financially beneficial (compared to corn or soybean alone). Our results show a quick
response time of tile nitrate to management and suggests long lag times are not an issue to
improving tile water quality and therefore river water quality in the tile drained regions of IL.
This research is demonstrating proof of concept that we can greatly reduce tile nitrate loads by
coupling the carbon and N cycles through a more diverse rotation and the use of cover crops.
We thank NREC for their continued support of this research.

