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Introduction Results
Studies have estimated that nitrogen (N) loading form agricultural land 2 500 140 90 120 90
accounts for approximately 65% of the 1.57 million metric tons of N that is
delivered annually to the Gulf of Mexico. Studies have also shown that 120 80 120 80
nitrogen dynamics in the Mississippi River Basin are dominated by soil 2,000 20 70
nitrogen legacies, where approximately 55% of the current annual nitrogen — 100 ¢ — 100 » :r:o
loads in the Mississippi River Basin were found to be older than 10 years. © = © 60 § 9 60
Relatively poor nitrogen use efficiencies across the Midwest in conventional 2 1,500 - 80 © 2 " 80 8 = "
cropping systems generates a need to develop alternative management % g)" 2 g," g’”
strategies to reduce N loss. Thus, there is a need to investigate the impact £ 60 £ 40 60 v 40
of cover crops on the fate of N fertilizer and legacy N, and the cash crop g 1,000 % ; % B
production risk after cover crop adoption, within corn-soybean rotations. ~ 40 © 9 30 40 © § 50
Furthermore there is a need to determine the potential of legacy nitrogen 00 20 O 20
loss from high organic matter soils of central IL. 20 ” 20 ” I I II
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1. Determine the effect of cover crop on the fate of fertilizer N

Figure 1- Average spring dry cover crop biomass for each year. The Figure 2- Average cover crop N uptake for each year. The odd  Figure 3- Cumulative nitrate-N loss via tile drainage for each year.

2. Investigate the agronomic risk of cover crop adoption within corn- sett] mumber vesrs precet & sevesn @l cEp and e ©veR number vears precede a soybean cash crop and the even
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soybean rotations numbered years precede a corn cash crop. The blue line  numbered years precede a corn cash crop. The blue line
3. Quantify legacy nitrogen loss from the non-nitrogen fertilized plots represents the number of growing degree days (GDD) during the  represents the number of growing degree days during the cover
cover crop growing season with a base temp of 32°F. crop growing season with a base temp of 32°F 250
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The site is split into 15 individually tiled 0.65 hectare plots, each with three —~

drainage laterals spaced forty-five feet apart and converging into a 8.0 2 20,000 100

controlled drainage structure. - < —
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§ I Figure 6- Average N uptake of the corn cash crop at critical corn
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Figure 4- Average flow weighted nitrate-N concentration for each Figure 5- Average dry weight biomass of corn cash crop at critical

 Cover crops showed the potential to sequester 16-80 kg N

year. growth stages averaged across three growing seasons (2015, A . .
2017, and 2019) ha_, before the termination of the cereal rye in the spring.
* This study has shown that cover crops have the potential to
14,000 significantly decrease the nutrient load of subsurface
/7.7 GDD 116.3 GDD drainage systems from agricultural fields. A major
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fertilized treatment could be contributed to legacy N, which
2016 2018 . : :
is influenced by long-term soil management, the inherent
soil organic matter content, and factors that affect soil N
mineralization. The continuous loss of Legacy N renders 4R
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o= ey — - -y 1 600 o1 4CDD 12 000 82.1GDD contributing factor of the NO;-N reduction can be
| ————— attributed to the ability of the cover crops to sequester
e | P = 4,100 11> 6D 3% Dec 10.000 residual, mineralized, and applied N, reducing its

5~ % 3,600 5% Dec ' 4% vulnerability to leaching.
J;ft;,sa,loo | Dec * The “Legacy N” concept must be considered in future
| _ | _ _;;,2 c00 25% 18% conversations on N loss reduction. Results from this study
Each plot received a total of 224 kg ha™ of nitrogen and 45 kg ha™ of| |5~ Dec Dec has shown that when no N fertilizer was applied, we lost an
phosphorus except for the zero control. The cover crop being used is a 92% 22,100 > 6,000 equal or greater mass of NO,-N via tile drainage, relative to
cereal rye and 8% daikon radish blend. Four 1 m? quadrants were randomly| | 21 600 the N fertilized plots. Furthermore, when considering the
chosen and the above ground cover crop biomass was collected, the §1’100 4,000 flow-weighted NO,-N concentration of tile drainage water,
samples were dried, ground, and analyzed. 00 the non-fertilized zero control was similar to the fertilized
00 2 000 treatment. This sustained level of N loss from the non-
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nitrogen management less effective in N loss reduction,
Figure 7- Average soybean yield over two different soybean Figure 8- Average corn yield over three different corn growing relative to a cereal rye cover crop that scavenges fertilizer
growing seasons. . The growing degree days presented represent  seasons. The growing degree days presented represent cover crop and soil derived N and slowly releases it to the soil solution.
cover crop season preceding the cash crop with a base  season preceding the cash crop with a base temperature of 32°F * This study has shown a risk to corn production with a
temperature of 32°F cereal rye cover crop preceding corn crop resulting in a 18-

25% decrease in corn yields in two of the three corn
Power Source: ®  |weather Proof seasons. The GDD of the previous cover crop could be used
Solar Panel, . |Precision Box

Battery, Power e ACk“O Iedgments as an indicator for the need of adaptive fertilizer N
Converter lllinois NREC, Pro Harvest Seeds, Philip Brown, Mike Kelly, Devin Jefferson, Kathy Scott, Mary Akers management N to compensate for the soil N scavenged by

the cereal rye. More research is needed to determining if
adaptive N management could reduce the negative impact
of the cereal rye cover crop on corn yield.




