Can Cover Crops Improve the Efficiency of
Fall Applied Nitrogen within Conventional
Midwestern Cropping Systems?

Corey Lacey
M.S. Candidate In Agriculture Sciences

Dr. Shalamar Armstrong
Assistant Professor of Soil Science and Agronomy

DEPARTMENT OF
AGRICULTURE

Illinois State University




Mercer

&

Jo Davless

Fock lsland

Edwards 3. Henry

| Knox

Warmn
&

Christian

Bond

—

migomary g,

M

[

De«sn|

Le Z&l

ine Gru‘dyl '9*9& a,

| Fank sk oe

I r
Maon aumie | SDoiglay | Edgar
bake
Sheliwviile
: Shelby_ACumbeand

FOZI

: Effifgha 5
G Fayats =
4 "Pl Jeaper é&‘

= Colas

Clark

3

Crawford

Waon | B, | Richiand | | aiverics
: Clay il
S.a_-_f" Carlyls !
SsintClar J ,@1“‘-’“’ Vizyne y
" Sdeferson

Watershed

Target Nutrient

]
= i
S ¢

Lake Bloomington

Total Phosphorus
Nitrate

Ham Hon
el R
éf;tﬂ Wit 5

Lake Vermillion

Total Phosphorus
Nitrate

= raniklin—— - =
amson| Sdina |Gallatin®

Lake Decatur

Total Phosphorus
Nitrate

“rab Orchapd
e ™\

Ha-din

Vermillion River ) shrEcn Pepe

(Illinois Basin) Nitrate X Ohio R
illi Maszzad

Salt Fork Vermillion Nitrate \““n.

River (Wabash Basin)

Lake Mauvaisse Terre

Total Phosphorus
Nitrate

£) geology.com

Our watersheds are
interconnected, therefore my N
§ management practices impacts

. " my neighbor

l—“1
ros—— ~ ' : —
N —) "‘—. l_ —-: '
T ), | -
J | r p Vermiioa' 7 41
- /7 Qumats D)
' -~ s 1
1 1 "~ “ 7| Lake Vermilion
» | WRR—
: A Lake Hicomington |
S— ' / ——tq ]._,_4 .
3 | ko~ | / |
;. ‘\_,/W —
\ . | S g R | Salt Fork Vegmibion
\ = ‘ ——v ¢
:_)HL L : 3/\1 _ Lake Decatus-|
. Lake Mauvisise Terre - | ‘ l
e f ; \_4 r ‘ﬁ:
.‘\. ‘. | U— | m— ] )
\ b i _é
5 e
e DN
“-\\ —y . i | 1‘
, r ) )
d ( -
; e 4
| “ 61
\o _\.\ ) ‘ \j‘
" $
N~ I S
KIC 2025 .. _ /
Keep It for the Crop by 2025 & AN

2 0 Wies

— e J




Introduction

Percent of
Stream Flux U USGS reported that Agriculture contributes > 70%
<10 of N deliver to the Gulf of Mexico annually
10to 25
_— gg ttg ?g 0 Corn and Soybean fields of the Midwest contribute
B 75109 contributes ~50% of the N loading to the Gulf (USGS,

B 90 to 100 2007)



Growth of the Hypoxic Zone In the Gulf
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- 73% Iincrease In size since 1987
- 87% increase In size since 2000
(NOAA, 2011)



Implementation of BMPs and
Conservation to Decrease N losses

.

Lemke et al. 2011

- 7 years of BMP
implementation, N0 [N[oheo 1 eio e
significant difference in [Nelliesteat o Riidie 8 i
NO,-N concentration in | Flowing*Tile
surface water.

-zl . A J.i‘! b
Surface 'Buifer strip

v :
.

Sprague et al. 2011

estimated that the contribution of nitrate from the Illinois River to
the Gulf of Mexico had decreased by only 1% between the years
of 1998 and 2008.




Implementation of BMPs and
Conservation to Decrease N losses

Manipulation of N rate

- several researchers have
Investigated the use of lower N
fertilization rates to reduce nitrate
leaching and found a direct
relationship between N rates and
nitrate losses via tile drainage, when
the annual precipitation was normal. |

- Other, studies have demonstrated
that dry and wet climatic cycles
more strongly influence N transport
via tiles that application rate



NO,N (mgL™

Implementation of BMPs and
Conservation to Decrease N losses

N timing most effectively reduce Nitrate leaching from tile

drained fields.
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Fig. 4
Annual N Loss in Tile Drainage for a Corn-Soybean Rotation with or
without a Winter Cover Crop
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Problem

- In Central lllinois 48-52% of farmers fall apply N (Smiciklas and
Moore, 2008, O’rourke, 2010)

- In Central lllinois only ~11% of farmers cover crop (Leopold Center,
2006)

Objectives
Therefore, our goals are to determine the efficacy of cover crops to
improve the efficiency of fall applied N.

1. Investigate the effectiveness of three cover crop species to reduce
nitrate leaching following fall applied N.

2. Determine impact of cover crop species on the release of stabilized
fall N to the spring cash crop.



Fall N Storage Using Cover Crops
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: In the spring, the The following

Fall applied N corn crop takes
cover crop

taken up by the up the release N
decomposes and

cover crop
releases N back

to the soil



Methodology

- The experimental site was located at the lllinois State
University farm in Lexington, IL.
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e
Methodology-Objectivel

(Planting)

Treatments:

- Corn-Corn — no cover crop Control
- Corn-Crimson Clover-Corn

- Corn-Cereal Rye-Corn

- Corn-Tillage Radish-Corn

*All treatments receive 200 kg hat of fall applied N into a growing stand of cover
crops

¥ -
-

Cover crops were drilled planted on September 8, 2011,after harvesting corn
silage at the recommended seeding rates.



Methodology-N Fertilization Practices
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& - Fall N fertilizer application
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e
Method-Plant Sampling

- Plant samples were collected before the Tillage Radish plants
winter killed.

- A second plant sampling was conducted in, before the
termination of Cereal Rye and Crimson Clover. Only
aboveground plant material was sampled.

- Plant samples were dried and analyzed for total N to determine
N uptake.
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- Soll samples were analyzed for Nitrate Nitrogen (NO;-N)







lage

p
=
O

O

Methods




€T-unr
cT-Aein

€1-ddy

€T-JeN
€1-994
€1-uer

¢1-9°a

31.9 inches

ZI-MON

71-190
z1-das

1-8ny

T-nr
ct-unr

T-Aein

¢1-1dy
Z1-1e N
[4%CEE!

c1-uer

T1-9°d

TT-AON

Year 1
21.3 inches

11-120
TT-das

1T-3ny

TT-Inr

TT-unr
TT-AeN
17-4dy
TT-1eN
1T-94

TT-uer

o0 © < (o}

(s@youy) uoneyndidaid

12
10
0 -




Objective 1: Investigate the effectiveness of three cover crop
species to reduce nitrate leaching following fall applied N.

Results- Yearl
(2011/2012
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Results-Year 2
2012/2013

Cover Crop N Uptake 2012/2013
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2 Average

Cover Crop N uptake 2 year
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Results- Year 1- 2011/2012

Soil NO,-N (kg/ha)
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Results- Year 2- 2012/2013

Soil NO;-N (kg/ha)
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Cover Crop vs. Control
Results- Year 2 Average

Soil NO;-N (kg ha?)
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e
Specific Year 2 Averaged

Soil NO;-N (kg/ha)
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Cover Crop Impact of Nitrate Distribution
(2 year Average)
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% Soil Nitrate at 0-80 cm depth
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Cover Crop Impact of Nitrate Distribution
(2 year Average)
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e
Method-Objective 2

Determine impact of cover crop species on the
release of stabilized fall N to the spring cash
crop.

- Soil samples were collected immediately before cover
crop termination and in weekly increments until 1 week
after the planting date of corn.

- Soil samples were analyzed for NO5-N.



Results-Year 1

2011/2012

Soil NO2-N (kg ha™')

350

300 -
250 -
200 -
150 A
100 -

90 -

*

—p— Crimson Clover

—C— Control *

—w— Tillage Radish

& Cereal Rye
t T
Tilled  planted Corn

-10 0 10 20 30

Days After Cover Crop Termination

40




L
Results-Year 2

2012/2013
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e
Nitrogen Released at Planting
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Results- Year 1- 2011/2012

Corn Silage Production
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What did we learn?
Objective 1

- Tillage Radish and Cereal Rye were the only cover crops species that
were able to absorbed the full rate of fall applied N.

- Fall application of N into a standing cover crop significantly reduces
nitrate leaching. Cereal Rye>Tillage Radish>Crimson Clover

- Cover crops had no impact on corn silage production in the
2011/2012 growing season.

Objective 2

- Tillage Radish releases more fall applied N at planting relative Cereal
Rye and Crimson clover.

- Extreme climatic conditions effect rate by which cover crops release
fall applied N in the spring.

- The inclusion of Cover Crops into conventional cropping systems has
the potential to increase the efficiency of fall applied N.



