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Grasses

Winter rye (or cereal rye)
Annual ryegrass

Oat

Barley

Triticale

Establish and grow
quickly

e Scavenge soil nitrogen
High C:N ratio
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Brassicas

Radish
Mustard
Turnip

e Slower to establish

e Scavenge soil
nitrogen (even
more than the
grasses if given
enough time)

e Medium C:N ratio



Legumes

Red Clover
Berseem Clover
Crimson Clover
Hairy Vetch

Slower to establish

 Fix N from
atmosphere

* Low C:N ratio



Why the C:N ratio matters

Soil microorganisms degrade plant
material.

They need nitrogen to do this.

If plant material has a high C:N ratio
(>30), then the soil microbes use the
N in the soil.

If the plant material has a low C:N
ratio (<20), then there plant material
can supply more than enough N for
the microbes and a lot of N is left
over after the plant decomposes



Good Opportunity for fall cover in WI




Study objectives

 Evaluate fall seeded cover crop performance with manure
e Cover crop growth and N uptake
e Changes in soil N at preplant
* Plant available N (NO; + NH,)
e Potentially mineralizable nitrogen (PMN)
e Effect on grain yield

e Optimize nitrogen rate for corn yield following cover crop




THREE GRASS COVER CROPS

Four main treatments, RCBD:
(90-100 kg ha! PLS)
* Spring Barley (85-100 kg ha! PLS)
(15-20 kg ha! PLS)
* No cover crop

Main treatments were split treated at 6 rates
of N, replicated 4 times.
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STUDY TIMELINE

R TN A

o Winter rye
Harvest corn silage burndown with
Inject or incorporate glyphosate
liquid dairy manure

Drill seed cover crops

e Plant corn eHarvest

* Apply urea corn grain

Samples: Winterkill Preplaint
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F.W. Madison, Wisconsin Geological and Natural Histary Survey
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* Hancock ARS
Central Sands of WI
Sparta loamy sand
e Excessively drained
e |=220ton/ac/year
Arlington ARS
South-central WI
Plano silt loam
* Very deep
 Well drained
Y& Lancaster ARS
Southwest WI
Fayette silt loam
 Well drained
e 2-6% slopes
e Moderately eroded

Published by and svaiabis from

H_La University of Wisconsin-Extension ] Adapted from Haole, F.D., et al., 1968, Soils of Wisconsin: Wisconsin Geclogical and Natural History Survey, scale 1:710,000.
UGNHS

Wisconsin Geological and r\i’ﬂtl.ln;i-Hi:mﬂI Survey
3617 Mineral Point Road = Madison, Wisconain 53705-5100




COVER & SOIL RESULTS




Cover crop growth



Nitrogen uptake, aboveground biomass, kg ha™
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November 13, 2014

Lancaster ARS

1/8 ton DM biomass
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November 16, 2016

Marshfield ARS

% to 1 ton DM biomass




A Plant available nitrogen (PAN), 0-24 in
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1 PAN, relative to No Cover Crop (kg ha)
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Cover crops wipe out some of the
manure N credit based on PSNT

---

None
Barley 18 100 16 60
Rye 11 10 5 0

Triticale 5 0 6 0



Yields



Yield drag flowing covers, although with
spring barley can be reduced with more N
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Flat responses at LAN, but still yield drag with spring
barley. Larger vield drag (+30 bu/ac) with winter rye.
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Winter rye led to yield bump on irrigated
sands?
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No vield drag, but different optimum N rate
for winter rye (Lancaster 2015)
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No statistical difference in yields among no cover
and winter-killed covers (Arlington 2015)
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On-farm

Networlk
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Corn

Average Yield Difference of the 50 trials displayed: 0.0 bu/acre.

90% Confidence Interval for the Average Yield Difference: from =1.0 to 1.0 bu/acre.

Soybean

Average Yield Difference of the 12 trials displayed: 0.2 bu/acre.

80% Confidence Interval for the Average Yield Difference: from =0.6 1o 1.0 bu/acre.



Cornyields, 2009-2014

Cover crop resulted in:

B vield improvement

Mo change

B Yield reduction

Soybean yields, 2009-2013

4/18 site-years

BYield improvement

Mo change

BYijeld reduction

Figure 2. Trends with
respect to cover crop
effect on corn yields
at 28 site-years from
2009 to 2014

Figure 3. Trends with
respect to cover crop
effect on soybean
yields at 18 site-years
from 2009 to 2013.



Labile soil N pools indicate soil nutrient availability
for crops

Harvested N

Biological N Fixation

 \

Labile Soil Organic
Matter N

Manure

Leached NO;

PMN



Potentially mineralizable nitrogen (PMN)

Organic soil N 2 NH,*

* Measure NH,-N

* Incubate at 100°F for
one week, under water

e Measure increase in
NH,-N

Is an indirect measure of N supply from soil

31



Continual cover crop rotation trial — Arlington, WI

Introduction Methodology Results Discussion 32

Established in 2011 a continual corn silage rotation with fall manure

Cover crop treatments:
*Rye as a cover (CC)
*Rye as a forage (RF)
*No cover (NC)



Plant Available N (mg N kg soil ™)
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Potentially Mineralizable N (mg N kg soil )
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N rate None Rye Rye-forage
Ib-N/ac ton/ac (65% moisture)

0 25.7 18.9 13.2

60 24.7 23.3 20.9
100 23.2 24.8 22.4
160 26.3 22.6 25.1




Where does the nitrogen go (grass cover
crops)

* Into the plant
e Over the short-term wipes out PPNT
e Over the short-term reduces manure N credit

* Into the soil organic matter
e Over the long-term builds labile N pool
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