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How can | cover my fields

growing corn?
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Soybean
stubble will not
hold soils in
place...even in
no-till.

We need a
cover crop to
protect soils.

Martin-Gatton

College of Agriculture,
. Food and Environment
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Cover Crops
can help
reduce
erosion.

Image: Joseph Sisk

Martin-Gatto:
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. Food and Environment
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Cereal rye

7 inches of shoot growth; about 1 8 inches of roots.

Images:
Joseph Sisk
February 2016

Martin-Gatton
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Rye Cover Crop

4 inches of shoot growth; at least 29 inches of roots

Ma
College of Agri
. Food and Eny

13

Rye roots are

Present in the

Seed Furrow 6
Weeks After
Termination

Strlp T|II Corn & Rye Cover Crop, Plantlng 4/11/2023
Chrlstlan County, KY
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Why a Cover Crop?

1. Prevent Erosion

2. Prevent Erosion
3. Prevent Erosion

Martin-Gatton
ok

II.I{ College of Agricult
. Food and Environm:

Capture nutrients
Cycle nutrients
Build soil structure
Hold carbon

Heartland: Corn trends from 2000 to 2024
For region-specific results, select from the map above

1,000

Dollars per
planted acre

500

The Economy Hurts Right Now

Item category
- Total, gross value of production

Total, costs listed

J\ [l Total, operating costs

-—v—-—-“/_f

0
2000 2002 2004 2006 2008 2010 2012 2014 2016

Year

Source: USDA ERS

Martin-Gatton
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Cover Crop Termination

Terminate 2 to 5 weeks
before planting corn

Glyphosate, higher rates
Full adjuvants on the label
Avoid UAN as a carrier

Avoid tank mixes that could
antagonize glyphosate
activity

Martin-Gatton
College of Agriculture,
. Food and Envir‘onmcnt

17
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High-Risk Planting into Green Rye
Herbicides applied 3 to 4 days before planting.
Roller Crimper used one day after planting.

X

Rye Cover Crop, Clark County, 2017
One Day After Planting

N\
~

High-Risk Planting into Green Rye
Herbicides applied 3 to 4 days before planting.
Roller Crimper used one day after planting.

12/15/25
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- " S RN
<<\§‘= Rye Cover Crop, Clark County, 2017

18 Days After Planting

21

&% Plenty of water helped with
s successful emergence.
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Cover Crops

*Will compete with corn...even
after the cover crop is dead.

*Will hold soils together...even
after the cover crop is dead.

L. Martin-Gatton
K College of Agriculture,

. Food and Environment
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Strlp Till Corn & Rye Cover Crop, PIantlng 4I1112023
Christian County, KY
§7% DAk ok

Rye roots are

Present in the

Seed Furrow 6
Weeks After
Termination

Strlp Till Corn & Rye Cover Crop, Plantlng 4/11/2023
Chrlstlan County, KY
%N L T T TR i P e W ol
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Strip Till: Early Termination of Cover Crop

L, Martin-Gatton
N College of Agriculture,
. Food and Environment

SriprII in Kentucky

Photo by: Micah Lester, Lester Family Farms, Gracey, Kentucky, USA

Martin-Gatton
College of Agriculture,
. Food and Environment
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Strip-TiII Corn, Cover Crop
Gracey, KY USA
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NIRRT :
over Crop
Gracey, KY USA
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Where we think we are headed...

Terminate small grain cover crop 4 to 5 weeks before planting corn ...
OR... before it produces 2,000 Ib of biomass
... Whichever comes first.

Still working on studies and data to
support this opinion.

i

Martin-Gatton
College of Agri e,
. Food and Environment
i
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Preplant Applied N Fertilizer Split Applied N Fertilizer

Cover Crop
=== No Cover Crop

=== Rye Cover Crop
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Site Year
Glendale 2019
Glendale 2020
Lexington 2018
Lexington 2019
Lexington 2020
Princeton 2019
Princeton 2020

261 (12.6) 206 (13.6)

218 (13.4)

Corn Grain Yield (Mg ha™")
)

RSN

54} é ' 241 (13.2)

R D

!

I
|
I
|
|
1
I
I
I
I
|
I
1
0

0 100 200 300 0 100 20
Nitrogen Fertilizer Rate (kg ha™")
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D.J. Quinn, H.J. Poffenbarger, F. E. Miguez, and C. D. Lee. 2023. Corn optimum nitrogen fertilizer rate and application timing when
following a rye cover crop. Field Crops Research. 291. 108794. https://doi.org/10.1016/j.fcr.2022.108794.
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Preplant Applied N Fertiizer Split Applied N Fertiizer

Cover Crop

== No Cover Crop

b e |

~— Rye Cover Crop

Site Year
Glendale 2019
Glendale 2020
Lexington 2018

1 ﬁ
Booood
AN

Corn Grain Yield (Mg ha™")
3

261 (12.6)

i
i

& o i Agronomic
! ! Rye Cover Crop Optimum N Rate Economic Optimum
| (RCC) N Timing (AONR) N Rate (EONR)
0 100 200 300 0 100
Nitrogen Fertilizer Rate (kg ha") Ib Nlacre Ib Nlacre
No Preplant 215a 209 a
No Split 183 a 183 a
Yes Preplant 232a 216 a
i 194 191
KENTUCKY Yes Split 2 2

Corn Promotion Council e 2 0 6 2 0 0

D.J. Quinn, H.J. Poffenbarger, F. E. Miguez, and C. D. Lee. 2023. Corn optimum nitrogen fertilizer rate and application timing when
following a rye cover crop. Field Crops Research. 291. 108794. https://doi.org/10.1016/j.fcr.2022.108794.

Martin-Gatton

College of Agriculture, © 2025 Chad Lee, Univ. of Kentucky
. Food and Envi

ironment

Will other cereals work better than rye?

Wheat and Barley

* Should have less biomass...maybe less of a nitrogen
penalty than rye.

* Easy to plant like rye.

* Easy to get good seed quality.

* Easy to find.

* Less expensive than some other species.

Martin-Gatton

College of Agriculture,
. Food and Environment

© 2022 Chad Lee, Univ. of Kentucky 19
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2021 Corn Yields Following Barley were Higher than
when following Other Covers
2021 Corn Yield Response to Cover Crop
ALL N Lexington, KY Across All N Rates
RATES 250
30 200 T T
100 i
200 5 150 : 2021 Cover
g Crop Y(i)elz —
300 = 100 | e
o M4 a
|b N/A o 50 Barley 653 b
Wheat 413 ¢
0 LSD (0.10) 2.52
Bar|ey None Rye Wheat Planted 11/13/2020
Terminated 4/16/2021

L. Martin-Gatton
K College of Agriculture,

. Food and Environment

39

20!5 ana !BE!IEMrIErop ||"|ais

Rye, Wheat and Barley Cover Crops

N

Ny ‘ 4
A 119

Cover Crop Trial, Hardin County, KY, USA

Martin-Gatton
College of Agriculture,
. Food and Environment

© 2022 Chad Lee, Univ. of Kentucky 20
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Corn Yield 2022 Lexington

¢ LOW biomass from Grain Yield Response to Cover Crop (Bu/A)
cover crops did not sy

affect corn yield. a 2 3 2
200
100
0
KENTUCKY Wheat Barley Rye None

Corn Promotion Council

R. Nalley. MS thesis research. Preliminary Analysis.

L. Martin-Gatt
A K College of Agriculture,
. Food and Environment
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8000

Biomass (Ib/acre)

43

6000~

4000-

2000~

Wheat Produced the Most Biomass
Barley Produced Less Biomass than Wheat

Lexington 2022 Cover Crop Biomass Lexington 2023 Cover Crop Biomass Glendale 2023 Cover Crop Biomass
- 8000- 8000-
Planted 12/4/2021 Planted 10/24/2022 Planted 10/20/2022
Terminated 4/27/2022 Terminated 4/20/2023 Terminated 4/19/2023
145 days 178 days 175 days
6000 - 6000 -
a
8 g
E’ 4000- % 4000 -
£ :
[+ . m
‘ Eb b Eal I “a
2000- " 1 2000 - b E
a ab c . b
g— — ==
' ' ' o- T
Wheat Barley Rye Wn‘eat Ba;ley R;/e No‘ne o- ' ' ' '
Cover Crop Cover Crop Wheat Barley Rye None

Cover Crop

Martin: /
College of

. Food and

* 2023 Cover Crops, Lexington, KY
Residue from Cover Crops Allowed for Slug Feeding on Corn
ted.
e T\

© 2022 Chad Lee, Univ. of Kentucky
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Wheat Produced the Most Biomass
Lexington 2022 Cover Crop Biomass Lexington 2023 Cover Crop Biomass Glendale 2023 Cover Crop Biomass
00 - 8000- 8000 -
Planted 12/4/2021 Planted 10/24/2022 Planted 10/20/2022
Terminated 4/27/2022 Terminated 4/20/2023 Terminated 4/19/2023
145 days 178 days 175 days
6000 - 6000 - 6000 -
a
8 8 g
‘;’4000- ? 4000- %4000-
@ ) . b o
b a . =
—— a
2000 - 2000- = 1 2000 - b E
a ab c . b
_b = — ==
0- B . ' o- ' ' ' ' T
Wheat Barley Rye Wheat Barley Rye None o- ' ' ' '
Cover Crop Cover Crop Wheat Barley Rye None
Cover Crop
Martin-Gatton
College of Agriculture,
. Food and Environment
45
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Measuring N
Content in the
Season

SPAD

+ SPAD measures amount of green color in
the leaves.

» Other studies have linked those reading to
Nitrogen content estimates.

Leaf Samples

» Ear leaves taken at R1, dried, ground and
then analyzed for N content.

Martin-Gatton
College of Agriculture,
. Food and Environment

47

12/15/25

SPAD readings for each N rate were
similar w/ and w/o cover crons

. . 2022 Corn SPAD Readings at R1
LOW cover crop biomass in

Spring 2022 was from the
December 2021 planting date. 60 s e
Biomass at /-'N
Cover Crop Burndown '
Ib/acre
Barley 227

562
775

0.0523 0 100 200 300 400

Total Nitrogen, Ibs/A

70

o
o

»
o

w
o

AP: y =-0.0002x? + 0.1383x + 36.846 R? = 0.9791

SPAD Reading

N
o

SD: y =-0.0002x? + 0.1411x + 37.183 R? = 0.9572

-
o

o

R. Nalley. MS thesis research. Preliminary Analysis.

in-Gatton

of Agriculture,
nd Environment

48

© 2022 Chad Lee, Univ. of Kentucky
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Nitrogen Concentration at R1 was Higher
Following No Cover Crop, 2022

Low cover crop biomass in
Spring 2022 was from the 3.00
December 2021 planting date. ) ) b

Biomass at
Cover Crop Burndown
Ib/acre

2022 Corn %N at R1

% Nitrogen
)
o
o

1.50
Barley
1.00
Total Nitrogen, Ibs/A

P value

R. Nalley. MS thesis research. Preliminary Analysis.

Martin-Gatton
College of Agriculture,
. Food and Environment

V10 SPAD as Affected by N/S Fertilizer
2023 Su!fur P taiininth
Interaction
« Significant S
interaction with )
higher N rates at V10 I 410
and VT growth SFettilizer mCortrol B P=0.002
StageS . vT SPAI:CasCAffectgg EXNIS iﬁrt;lclzer -
50 d d
* No impact on yield. I I I I I
Martin-Gatton SFetllizer = Cortrol P=0.02

© 2025 Chad Lee, Univ. of Kentucky

College of Agriculture,
. Food and Environment
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Biomass (Ib/acre)

Barley prevented soil erosion and produced the lowest biomass
Lexington 2022 Cover Crop Biomass Lexington 2023 Cover Crop Biomass Glendale 2023 Cover Crop Biomass
8000~ 8000- -
Planted 12/4/2021 Planted 10/24/2022 500 Planted 10/20/2022
Terminated 4/27/2022 Terminated 4/20/2023 Terminated 4/19/2023
145 days 178 days 175 days
6000- 6000~ 6000 -
a
4000- ? 4000- % 40004
£ :
@ - 2
‘ b b = a . =
e a
o 2000 p =
a ab c . b
_b = — ==
0- B ' ' 0- . ' ' ' T
Wheat Barley Rye Wheat Barley Rye None o- g ' ' '
Cover Crop Cover Crop Wheat Barley Rye None
Cover Crop

52

Corn Needed High N Rates in Most Comparisons
from 2022 and 2023

Between 200 to 300 Ib N/acre in many cases.

Lexington 2022 Lexington 2023 Glendale 2023
Barley None Barley None Barley None
209 | e Ll s 20
15 B 1590 t .
(TS R I I
10 b4 104§ HIM
~ 5 ~ 5 ~ 5
IE 0 IE 0 'E 0 Nitrogen Timing
=) =) =)
= Wheat = Rye Wheat = Rye Wheat
= = =
] = =
$ $ £ 2

Solid line indicates best fit of
the curve, Shaded area
captures 95% confidence of
where the curve fits.

100 200 300 400 100 200 300 400 100 200 300 400 100 200 300 400 100 200 300 400 100 200 300 400
Nitrogen rate (Kg ha") Nitrogen rate (Kg ha") Nitrogen rate (Kg ha”)

20 Mg ha! = 239 bushels/acre AP = at planting

15 Mg ha! = 219 bushels/acre .
KENTUCKY 10 Mg ha™! = 159 bushels/acre SD = sidedress

Corn Promotion Council

Martin-Gatton
College of Agri ire,
. Food and Envis ent
4

© 2022 Chad Lee, Univ. of Kentucky
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Sometimes
Sidedressing Makes a
Huge Difference

Sometimes it does not.

Sidedress Reduced N Needed at Lexington 2023

Corn Replanted 1 month after 1st planting. All N applied at planting was applied at 1st planting.

Lexington, 2023

AONR, Ib N/acre

needed to Yield at AONR,
maximize yield bu/acre
At Planting 301 278
Sidedress 212 293
Difference -89 15

KENTUCKY

Corn Promotion Council

At Planting: All Nitrogen applied at 15t planting
Sidedress: 40 Ib N/A (32%UAN) applied at 15t planting. Remainder (Urea) applied at V3 growth stage.

© 2022 Chad Lee, Univ. of Kentucky 27
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Lexington 2023

Corn Replanted 1 month after 1st planting. All N applied at planting was applied at 1st planting.

Lexington 2023: Yields ranged from 266 to 300 bu/A

PLANTING @ SIDEDRESS
Cover Crop | AONR,Ib N/A | AONR, Ib N/A | Difference

Wheat 267 244 23
Barley 305 204 101
Rye 417 200 217 crabers
None 217 199 18
Averages 301 212 89

At Planting: All Nitrogen applied at 1%t planting
Sidedress: 40 Ib N/A (32%UAN) applied at 1%t planting. Remainder (Urea) applied at V3 growth stage.

Martin-Gatton
t

College of Agricultu
. Food and Environmer

Cover Crop (rye, wheat and barley) competed with corn for
Nitrogen (even after the cover crop was dead)

Environment Average AONR, | No Cover Crop
Ib N/A AONR, Ib N/A

LEX22 285 191
LEX23 313 232
GLN23 159 40

* LEX22 and LEX23: Cover Crops required an average of 88 Ib N/acre more
* Lower N needed at Sidedress Timing in 6 of the 10 comparisons.

AONR:

Agronomic Optimum Nitrogen Rate
KENTUCKY The lowest N rate needed to maximize yield.

Corn Promotion Council

Martin-Gatton

College of Agriculture,
. Food and Environment

© 2022 Chad Lee, Univ. of Kentucky
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Adding a Legume...

+ Barley and Barley + Austrian Winter Pea

+ AWP might make the cover crop less
competitive

* Included an earlier termination timing

* We need cover crops to prevent
erosion.

* They cannot compete with the corn if
farmers will continue to use them.

Martin-Gatton

College of Agriculture,
. Food and Environment

57

12/15/25

Treatments

Barley
Cover Crop Barley+ Austrian Winter Pea (Mix)

Fallow Control

5 weeks before planting (Early)

Termination
inatl 2 weeks before planting (Standard)

40 Ib N/acre (Ib/ac)
170 Ib N/ac
Nitrogen Rate 215 1b N/ac
260 Ib N/ac
349 Ib N/ac

Martin-Gatton

College of Agriculture,
. Food and Environment

58

© 2022 Chad Lee, Univ. of Kentucky
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GLN24 Biomass
b

2000

Dry wt (Ib/ac)
=) @
8 8

o
o
o

2 weeks
Termination Timing

& Martin-Gatton

College of Agriculture,
. Food and Environment

5 weeks

Earlier Termination Results in Lower Biomass

LEX24 Biomass
b

2000

1500

1000

Dry wt (Ib/ac)

500

2 weeks

5 weeks
Termination Timing

Austrian Winter Pea

TGLN25 Blomass
1200-

800-

Ib/ac

400-

I Martin-Gatton

College of Agrilture,
Environment

© 2022 Chad Lee, Univ. of Kentucky

crop

[ awp
[ barley
[ weeds

Erosion visible with weeds alone.

Terminations are too early to get any benefit from

TLEX25 Biomass

barley mix none
1200-
900-
crop
©
8 600- = awp
S [ barley
3004 l [ weeds
0- .
\{_e ‘3 NG
& & &
& o & & & 4
ot 93\‘\ o oY gt va“\
Term

12/15/25

30



2022 ANR Update: Grains 12/15/25
University of Kentucky

N and S are loosely correlated in
the ear leaves

SGLN25 SLEX25
Marginal R? = 0.677 30 *  Marginal R?=0.389
Conditional R?=0.707 ° Conditional R2=0.389
30 2 3 )
oy oy ;
s ] a5 : 4 :
S . Cover Crop s H H . Cover Crop
b= . o
L5 . © Barley £ L . © Barley
z i H o Mix z 1 ¢ Mix
T . " T H
° ! % * None k] ] . * None
1 . 520
w L w
20 : 1
H
15
0.12 0.14 0.16 0.18 0.20 0.14 0.16 0.18
Ear Leaf Sulfur (%) Ear Leaf Sulfur (%)

Sulfur in corn following cover crops increased
yields in 1 of 4 environments.

R Corn yleldS increased in 1 Of Effect of Sulfur on Yield - GLN2024
4 environments = 153 bulA b 168 bu/A
« No differences in yield in 200 . .
other 3 environments 175 T
& |

* Note: 30 Ib S/acre is a high rate of sulfur
g E#

125 ‘

Sulfur (Ibs/A)

Cover Crop E3 barley E3 mix E3 none

© 2022 Chad Lee, Univ. of Kentucky 31
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2024: Corn following barley was best
2025: no differences
GLN24 Corn Yield GLN25 Corn Yield
160-
180- ﬁ
— © 450
§ Cover Crop g 120 Cover Crop
& 150- E3 Barley Q E3 Barley
- B Mix ; EE Mix
° EZ None S 80- v . B3 None
= < . e
120- . =
40-
2 weeks 5 weeks 2 Wéeks. . 5 Wf‘?EKS
Termination Timing Termination Timing
1828 Ib 766 b Less than 1,000 Ib
biomass biomass biomass for both timings

Keeping soils covered and keeping your shirt

Stick with a cereal: wheat, barley or rye
Terminate 2 to 5 weeks before planting
Sidedress most of the N to avoid competition

Maybe add Sulfur is cover crop biomass is high

o A 0o bd =

Possibly keep biomass below 1,000 Ib/acre or less

© 2022 Chad Lee, Univ. of Kentucky 32
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Chad Lee, Ph.D.

Thank you!

University of Kentucky
Chad.Lee@uky.edu
@KentuckyCrops

Extension Professor, Corn Agronomist

12/15/25

Killing the Cover Crop

AGR-6 “Burndown” Options for Corn

Glyphosate formulation’

Annuals <6" tall

Annuals >6" tall

3 Ib Glyphosate formulations
Numerous products
(3 Ib ae/gal)

1.5to0 2 pt/A (24 to 32 fl 0z/A)
(0.56 to 0.75 Ib ae/A)

2 to 3 pt/A (32 to 48 fl 0z/A)
(0.75to 1.13 Ib ae/A)

Buccaneer 5
(3.75 Ib ae/gal)

1210 1.75 pt/A (19 to 28 oz/A)
(0.56 to 0.82 Ib ae/A)

1.75 0 2.5 pt/A (28 to 40 oz/A)
(0.82 0 1.17 Ib ae/A)

Duramax
Durango DMA
(4 b ae/gal)

1.13 to 1.5 pt/A (18 to 24 fl 0z/A)
(0.56 t0 0.75 Ib ae/A)

1.5 10 2.25 pt/A (24 to 36 fl 0z/A)
(0.75 10 1.13 Ib ae/A)

Roundup PowerMAX
Roundup Weather MAX
(4.5 Ib ae/gal)

1 to 1.4 pt/A (16 to 22 fl 0z/A)
(0.56 t0 0.77 Ib ae/A)

14102 ptA (22 to 32 fl 0z/A)
(0.77 to 1.13 Ib ae/A)

Roundup PowerMAX 3
(4.8 Ib ae/gal)

0.94 to 1.25 pt/A (15 to 20 fl 0z/A)
(0.56 to 0.75 Ib ae/A)

1.25— 1.88 pt/A (20 to 30 fl 0z/A)
(0.75to 1.13 Ib ae/A)

' See page 20 for a detailed list of glyphosate products

Martin-Gatton
College of Agriculture,
. Food and Environment

© 2022 Chad Lee, Univ. of Kentucky
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