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Re emer‘gence\o Cover Crop Adoption
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Average cover crop biomass: 1,200 Ibs/A
Average shoot N uptake was 59 /bs/A
Terminated 2 weeks before planting
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Ruffatti et al. (2018) Agricultural Water Management 211:81-88.
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Watershed Impact of Mass Cover Crop AdOp'gion
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Watershed Impact of Mass Cover Crop Adoption
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Corn Yield
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*Corn following cereal rye with no starter N applied
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e 773 Total Paired Observations from 24 different __ 4 "
Experimental Sites y W
* 430 Corn Paired observations from 20 i = :
Experimental sites \ X
I*N’H |

* 343 Soybean Paired observations from 18 ' i
Experimental Sites

» Yield Avera A Yield -
Corn Control 9.6 (0.183)
N= 430 pairs Cereal Rye 9.0 (o 162)

[ ]

6% (10 bu/A) <0.00001



Cereal Rye Impact on
L Corn N Uptake

Intensive Corn Plant Sampling at Key
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Soil N Demand Synchrony

Bacteria Activity
Peak CC and Soil N

decomp_ Demand

Soil N demand
synchrony

between the soil
microbiome and corn
that occurs
approximately 53-65
days after cover crop
termination.

Relative Soil Nitrogen Demand

21 39 53 75 109
Calendar Days after Cover Crop Termination Nevins et al. (2018) Soil Biology and Biochemistry



ereal Residue Nitrogen Track “-

Research Objectives:

Use 15N techniques to measure the amount of cover crop residue
N that is utilized by the subsequent corn and soybean crop.
Use 15N techmques to quantlfy the fate of cover crop N.
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Cereal Resndue Nltrogen Tracklng N Study
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= Soil and fertilizer Nis ! After termination of . Bythe end of vegetative growth, , N istaken up by the following cash
taken up by cereal : cereal rye, N returns to : both corn and soybean took up : crop. Cereal rye N that is not
rye cover cropinfall the soil. , 6.5-7.6% of cereal rye biomass N. | removed with the grain harvest is
and spring. ' | ' returned to the soil, whereitcan

‘/\‘ promote soil health, organic matter
| accumulation, and N cycling.
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Cereal Rye (CR) Nitrogen Recovery
in Corn and Soybean
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Partitioning of Cereal Rye Biomass N Recovery

2.9% 7.2% 0.9%

Further
Research

Further
Research

B Corn Stover
O Corn Grain
B Projected Soil

89.9%
Corn Soybean



Distribution of CR Residue N Following Termination
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Changes in Nitrogen Availability During the
Life Cycle of Cereal Rye

Nitrogen (kg ha™)
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Management
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20-50 kg N ha!
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Objectives Veurtue agranomy
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+  Determine the optimal starter fertilizer N
ij rate for corn following CR adoption to

= achieve competitive yield.
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CR combustion analyzed for total biomass, carbon,
and nitrogen (N).

e

Soil Sampling at planting.
30 cm depth.

09/26/2017 - 10/18/2017
CR planted at 67 kg ha!

4/13/2018 -5/7/2018

CR sampling

e Two 1/4m?
squares from each
plot.

CR termination

* Chemical
termination
combination of
glyphosate and
saflufenacil.
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Population, Growth Stage (# of leaf collars), and N uptake.

V3

V6

V7

Vi1l

Disease
Population

Growth Stage

N uptake

R1-R2

Corn residue combustion
analyzed to determine total
corn N uptake. Using Flash
2000.

Sidedress
application
Injection.

NRE calculation.
NRE = ((NUF)-(NUC) / R) *100

(Kovacs et al., 2015)

R6

* Nitrogen
Recovery
Efficiency (NRE)

* N uptake

e GrainYield

Tl

Field-scale equipment
Harvest Monitor used
for yield analysis.




Site Biomass (kg ha') N uptake (kg ha') C uptake (kg ha?)

ratio

1 107558 B 22.97 B 414.58 B 18.05

2 108341 B 19.77 B 414.42 B 20.96

3145361 A 3365 A 56332 A 1674

N- Nitrogen S|gn|f|cance between sites are  Average CR r—
C- Carbon indicated by a different capital 1200 (kg ha')

C:N- Carbon to Nitrogen ratio.
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Soil Inorganic N (kg ha?)
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Site 1 Nitrogen Uptake CR vs. non-CR
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Site 1 Nitrogen Uptake in CR Plots
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Site 3 Nitrogen Uptake CR vs. non-CR
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Site 3 Nitrogen Uptake in CR plots
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Starter N Closing the Corn * At 1 of 3 sites, CR

significantly reduced corn

Yleld Gap yield (2.4 -9.2 % reduction)

 Within CR treatments, at 3
of 3 sites, adding 56 and
84 kg N ha! starter
resulted in significantly
greater yield (1.3-13.4%
greater).

—_
o
1

* At 2 of 3 sites, adding 56
kg N ha? (50 Ibs/A)
resulted in equal or
greater corn yield relative
to the non-CR control and

Control  CR Starter 56 CR Starter 84 CR Starter 0 non-CR control with

starter N.
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crop, soil, and environmental sciences

Cover Crop Selection-Soybean/Corn Yields %Pumuengmnnmv

250 2016 Corn Yield 2017 Corn Yield

200
150 150
100 100
50
0

Big Mix Cereal Control Hairy  HV/CR Rotation Big Mix  Cereal Control Hairy  HV/CR Rotation
Rye Vetch = No Till Rye Vetch = No-Till

Cover Crop Species

bu/ac
bu/ ac

Cover Crop Species

m Tillage m Till

Cereal Rye: 100% CR
HV/CR: 80% CR
Big Mix: 10% CR
Rotation: 0% CR

HV: 0% CR
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Cover Crop Selection-Continuous Corn Yields

2016 Continuous Corn Yield

Big Mix

No Till 250

Tillage
200

il i e il L
1

150

bu/ac

100

50

Cereal Control Hairy HV/CR Rotation Big Mix  Cereal
Rye Vetch Rye

Cover Crop Species
Cereal Rye: 100% CR
HV/CR: 80% CR
Big Mix: 10% CR
Rotation: 0% CR
HV: 0% CR

2017 Continuous Corn Yield

No-Till
Till
| [ i ! I {
I
Control  Hairy HV/CR Rotation
Vetch

Cover Crop Species



Summary

* There is no question, the inclusion of a cereal rye base mixture increases water
quality

* Cereal rye cover crop scavenges N and give it back slowly, where only 7-10% of
cereal rye residue N is recovered in the subsequent crop.

* Potential adaptive N management for corn following cereal rye is adding 50-75
lbs of starter N at planting.

* Cover crop selection and rotation with cash crop is another option get achieve
competitive corn yields following cover crops.
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