Investigating Nitrogen Use Efficiency in Perennial Ground Cover Corn Cropping Systems
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Introduction

Sustainable agricultural practices are essential for balancing
global food demand with environmental conservation,
particularly through efficient nitrogen (N) management, which
IS crucial for crop productivity, soil health, and environmental
protection. Traditional cover cropping systems help mitigate
N-related environmental issues but present challenges in the
form of added input costs and potential crop yield reductions,
limiting their widespread adoption. Perennial grass
groundcover offers a promising alternative to annual cover
crops, providing continuous soil coverage, improved soill
health, and economic benefits by eliminating annual planting
costs, thus enhancing crop productivity and ecosystem
resilience. Our goal is to provide precise insights into nitrogen
dynamics In perennial groundcover corn cropping systems,
helping optimize nitrogen use efficiency, reduce
environmental impacts, and support sustainable agricultural
practices.
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Figure 9. Perennial groundcover biomass production by
treatment and sub-treatment, averaged across sampling
events. Different capital letters indicate significant differences
at alpha =0.05
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Objectives

Tm 107 T
 Evaluate the corn growth and nitrogen use efficiency é
(NUE) of suppressed and unsuppressed perennial grass i
groundcover cropping system F

Methods
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Figure 10. Corn nitrogen Uptake at V6 growth stage.
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Figure 1. experimental location and main plot and subplot treatments £ 5 £ £ £
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Figure 6. Corn biomass Production at growth stages V6 and R6 by sub-treatment and at the VT growth stage by treatment and sub-treatment.
Different capital letters indicate significant difference at alpha = 0.05.
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Figure 2. Corn planting in PGC (A) , Field preparation for fertilization (B) , and Fertilizer application (C). 35 o
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=7 v' Plant samples from corn and a ) B m i T i
PRA perennial groundcover was collected at - - i
the V6, VT, and R6 corn growth stages g - 0 _ _ _
{ "\ N\ from designated rows. fo | I 2 Control S‘Fjr%gtcen'?:r?’:j Unsuppressed
Y~ ¥ The samples were oven-dried at 60°C ) h Figure 11. Corn Plant population in plants per hectare. Data
J and ground to 0.5 mm. Nitrogen . was collected at the V6 growth stage.
; AN analysis was conducted using dry _
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Figure 3. Representation of growth stage at which Isotope ratio mass spectrometry.

plant and soil samples were collected

Figure 7. Corn Nitrogen uptake at the VT growth stage by Figure 8. Corn Nitrogen Recovery (NRE) Efficiency at the V6
treatment and sub-treatment. Different capital letters indicate and VT growth stages.
significant difference at alpha = 0.05.

v Soil samples were collected to a depth of 30 cm
alongside plant sampling and inorganic nitrogen will be
extracted using 2M KCI, and both the extract and bulk
soil will undergo Nitrogen analysis through dry
combustion and continuous-flow isotope ratio mass
spectrometry.
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Key Findings Future Research

In general, fertilizer treatment had a greater impact on corn
biomass production than groundcover treatment.

There was a trend for lower NRE in the PGC treatments at V6,
but greater NRE in the PGC treatments at VT.

There was no significant effect of perennial groundcover on
corn grain yield.

Assess NUE using N labeling method to get more precise
estimates

Investigate Nitrate fertilizer leaching using suction cup
lysimeters and *°N isotope

Measure fertilizer loss via N,O emissions using °N isotope

Corn Grain Yield, Mg ha '

v' This analysis has determined the distribution of applied
nitrogen between inorganic and organic soil nitrogen
pools under the suppressed and unsuppressed ground
cover. Figure 4. Lysimeter installation at V1
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@ v" Suction cup lysimeters were installed in six replications of
the microplots receiving Urea fertilizer at a depth of 45 cm.
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Figure 5. Water Collection using suction cup lysimeters
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