40 Years of No-Till

On Farm Research Leading to Success

Jim Leverich, Emeritus
On Farm Research Coordinator

University of Wisconsin



31° Annual
NATIONAL ~ : , >
NO-TILLAGE (Yetter') Ve<epta  MonTag = _ MartiTi]] @ wearparl‘s

b solutions, inc. Nrrr————————— 153) QUAL[TY £ vating So
/ ‘\\ GONFEBENGE Ad Leader: Precision M} iTe<<<<s Y _ E
January 10-13, 2023  t. Louis, Mo. i R Planting B\ ooty oound ¥ B deche

LAFORGE

%




31¢t Annual

NATIONAL 7 T =T 1
\/\;‘\% GONFERENCE: yetter $ocpio  MonTag ST MardineTil @

Precision The <===s

January 10-13, 2023 OSt. Louis, Mo. Ag Leader Planti ng Andersons Sound x [\B/llgjq'vé/cel-s]‘t

LAFORGE




31¢t Annual

NATIONAL p— ~; = i, e >
nomunee | Yetter) Veapta  MonTag _S7=  MartincTj| @ wearparts
GCONFERENGE ' i ———— e SEED ' e

Precision [ am<<<<

January 10-13, 2023 -St Louis, Mo. | Ag Leader . And;l?s‘()‘ns Sound x MidWWest E

Bio-Tech. LAFORGE




SEED

——
yetter) Wexapta GH=" Iartm Till ‘ wearparls

= solutions, inc.
ssaae l\/deest

UERGREEEN Andersons Sound ¥ VBIO_TEC“M —

D N T L
Precision ] 0ap<<<< S




315t Annual

NATIONAL
\\VA NO-TILLAGE ng&gg) @@gapta
- ‘ s solutions, inc.
(/‘\\ GIINI:EIIENGE Precision ] raa<<<<

Y B o, Mo, Ag Leader Planting e ey Sound V[\Bﬂlg}/ggﬁt

LAFORGE




Keys to No-Till Success

Manage Residue and Seed Placement
Optimum Row Spacing & Population
Fertilizer Sources, Placement and Timing
Hybrid and Variety Selection

Measure to Manage
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Precision Farming Opportunities

Ability to Measure = Measure to Manage

« Guidance

Enhanced Seed Placement
Enhanced Nutrient Placement
Improved Field Efficiency.
Reduced Compaction

« Measurement

« Measure Yield by Pixel
= Measure Soll Types and Nutrients by Pixel

« Variable Rate Application

= Apply Nutrients and Seed by Pixel
= Improve Efficiency & Profitability by Pixel



esearch he conducted for
the University of Wiscon-
sin (UW) and experience
on his own farm con-
vinced Jim Leverich of Sparta,
Wis., that 20" corn rows pay off
in yield. In a three-year Exten-

sion study, he found an 18 bu. per ,

acre yield gain over 30" rows.

Studies conducted by Marion
Calmer of Calmer Ag Research
in Alpha, Ill., persuaded Lev-
erich that keeping wheel traffic
off the row was a key to reaping
the yield increase.

So when Leverich decided to
build a new planter, keeping
wheel traffic off the row was a
must. Another—and the reason
he built rather than bought—was
that he wanted sixteen 20" rows.

The planter that Leverich |
built applies pop-up fertilizer |

and no-tills through hefty vol-
umes of corn residue (he some-
times harvests 200 bu. per acre),
as long as the stalks are dry.
FARM JOURNAL named the ma-
chine a $500 winner in the maga-
zine’s 2004 “I Built the Best”
contest.

MACHINERY

Never a Wheel on a Row

Keep planter wheels off rows to maximize yields BY DARRELL SMITH

£ § s

A 16-row, 20" planter built by farmer and Extension researcher Jim Leverich
no-tills through heavy residue and never plants in a wheel track.

added a third bar, making a double

cause the carrying

wheels are in front




g
=P
i
1

/
1










Keys to No-Till Success

Adopt Precision Farming Technologies

Optimum Row. Spacing & Population
Fertilizer Sources, Placement and Timing
Hybrid and Variety Selection

Measure to Manage
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Keys to No-Till Success

Adopt Precision Farming Technologies
Manage Residue and Seed Placement

Fertilizer Sources, Placement and Timing
Hybrid and Variety Selection
Measure to Manage
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Relative Yield Potential
When Narrowing Rows

Jim Leverich, On-Farm Research Coordinator
University of Wisconsin

Row. Space 38" 30" 20" 15"

Ave Pop/Acre 2461010]0) 2421010]0) %10J0]010] 10]0]010]
Yield Range (Bu) 125t0 175 135 to 190 143 to 201 146 to 205
Average Yield (Bu) 150 162 172 175
Ave % Increase 8% 6% 2%

Ave Bu Increase 12 Bu 10 Bu 3 Bu

Leverich: Summary of Midwest and Canadian Research Data
University of Minnesota, University of lllinois, Michigan State
University, Ridgetown College of Agricultural Technology,
University of Wisconsin, Pioneer International Research Study



1996 -1998 Grain Row Spacing Research

Jim Leverich, University of Wisconsin-Extension
Larry Hopkins, Farm Manager, Monroe County Farm

250

225 -

200 -
Yield 183183

(Bu/A) 175 | 166 163 157 464
155 454 156

150 -

25000 PPA
H 30000 PPA
35000 PPA

125 A

100

20" Rows 30"Rows 38" Rows



Corn Row Spacing Research

Jim Leverich, University of Wisconsin-Extension
Larry Hopkins, Farm Manager, Monroe County Farm

250
225 - 219 2
211
201
197

Yield 200 - 190
(Bu/A)

175

150 - 26000 PPA

W 28000 PPA
Y 32000 PPA

20" Rows 30"Rows






Keys to No-Till Success

Adopt Precision Farming Technologies
Manage Residue and Seed Placement
Optimum. Row Spacing & Population

Hybrid and Variety Selection
Measure to Manage

315t Annual

:"’4 NO-TILLAGE

/‘ \\ CONFERENGE

y { k3 £
Januar y 10-13, 2023 « St. Louis, Mo.

Precision ] ea<<<< S
Agleader A4 e Sound I\/deest

Planting Bio-Tech..




Soil Chemical and Physical
Characteristics are Foundation
for Variable Rate Applications

* Chemical Properties— Soll Test Info

« Physical Attributes- Equally Important

= [exture and Slope
= Water Holding Capacity
« 3- Dimensional -Depth & Quality of Soil Layers
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Soil Productivity Information
* Grid or Zone Soll Sampling

s 20r 3 Dimensional

«  Sampling Layer Information

= Soll Type, Topography, and Slope Maps
* NRCS
* Conductivity (veris) or Sonar

* Yield Maps

* Infra-red Imaging
« Sattelite or drones

« Water Holding Capacity



Measure Soil Types and
Nutrients

Soil Type
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2018 -2022 Potassium Program Example

* Corn Beans Use 1201b K'in 2 years
s Use 100 /b of K in Corn Broadcast
s Variable Rate K In Bean Year to Match tests

*« Bean Prescription Maps

= 0-700 K 210 16 K20
« 100-125 K 180 Ib K20
« 125-150 K 150 Ib K20
« 150-175 K 120 Ib K20
« 175-200 K 90 b K20
= 200 -225 K 60 /b K20

s 220t K O/b K20
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Leopold Center Sustainable Agriculture

Research Report

Table 1. Yield and early growth of com as affected by four tillage systems and various fertilization
strategies at the Northeast Research Farm.

Fertilization treatments *

Tillage Check  Planter band Broadcast B+S Deep band D+5
------ --- bu/acre

Plow 177 174 181 180 173 171

Chisel 185 190 190 190 187 190

Ridge-Till * 169 169 164 174 175 180

No-Ti * 177 183 178 189 187 188

Means 177 178 183 181 184

g/plant

Chisel * 347 4.12 4.33 4.38 4.13 4.51
Ridge-Tiil * 2.82 2.78 3.00 3.18 2.98 3553
No-Till * 2.43 3.05 2.80 3.26 2.80 3.42
Meauos 291 3.32 3.38 3.61 3.30 3.83

T B+S = broadcast plus planter band, D+S = deep-band plus planter band. Early growth was not
measured for the moldboard-plow tillage.
* Statistically significant differences.



Nutrient Placement and Efficiency

placement
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Starter Placement Options

Figure 2a. Two-by-two place- Figure 2c. In-row or “pop-up”
ment. placement.

Figure 2d. Over-the-row banding. Figure 2e. Surface-dribble place- Figure 2f. Banding under the row.
ment.

http://www.soil.ncsu.edu/publications/Soilfacts/AG-439-29/

Laboratory
for Agriculture
and the Environment




Corn Grain Yield Response to Starter
Placement and Composition (MN)

Trmt N+P,0;+K,0+ Placemen Source Yield
S t

Ibs/Acre bu/A

1 0+0+0+0 None None 209

2 6+20+0+0 in-furrow APP 215

4 20+20+6+4 2x0 APP+UAN+KTS 233

5 20+20+6+4 2x2 APP+UAN+KTS 221

10 20+20+10+10 2x0 APP+UAN+KTS+A 231

TS
11 20+20+10+10 2x2 APP+UAN+KTS+A 224

TS

Randaif, 2008
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Medium-Textured Soil Starter Fertilizer Trial

Replicated 1,000-foot plots with four replications for each treatment.
Planted Dairyland 4018 seed at 28,000 population per acre on
May 11, 2022, in 12-row, 20-inch replications.

. . Average Average
Fertilizer Treatment Description Vield

5 gallons of 28% N and 2.5 gallons of
ammonium thiosulfate in 2-0 surface band 223.4
and 5 gallons of 10-34-0 in furrow

9 gallons of 28% N and 2.5 gallons of
ammonium thiosulfate and 5 gallons of 221.1
10-34-0 in 2-0 surface band

No starter fertilizer 2121

9 gallons of 28% N and 2.5 gallons of
ammonium thiosulfate in 2-0 surface band

222.3

TRT 3
TRT 4*

242
TRT 6*

5 gallons of 28% N and 2.5 gallons of
ammonium thiosulfate in 2-0 surface band

222.3




Heavy Clay Soil Starter Fertilizer Trial

Replicated 1,000-foot plots with two replications for each treatment.
Planted Dairyland 4014 seed at 32,000 population per acre on
May 9, 2022, in 12-row, 20-inch replications.

. - Average Average
Fertilizer Treatment Description
b gallons of 28% N and 2.5 gallons of
ammonium thiosulfate in 2-0 surface band £l
TRI 24

b gallons of 28% N and 2.5 gallons of
ammonium thiosulfate in 2-0 surface band
and 5 gallons of 10-34-0 in furrow

b gallons of 28% N and 2.5 gallons of
ammonium thiosulfate in 2-0 surface band
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Keys to No-Till Success

Adopt Precision Farming Technologies
Manage Residue and Seed Placement
Optimum Row. Spacing & Population
Fertilizer Sources, Placement and Timing

Measure to Manage
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2019 Corn Plot - Excel =

Insert Page Layout Formulas Data Review View Help Q Tell me what you want to do
&% Cut . . - = [ o - ab F‘ em = = > AutoSum ~ A p
E“ Copy - Calibri v VA A B 27 ¢e Wrap Text Number A4 ﬁ" g,f == EEIX @ Cil ZY V
¥ Format Painter I U- - &~ A - == = e 3= Merge & Center ~ $ - % 9 5 %9 Condltl.onal Formatas Cell Insert Delete Format @ Cloar - S.ort& Find &
Formatting -~ Table - Styles ~ v v < I Filter ~ Select ~
Clipboard N Font I~ Alignment N Number N Styles Cells Editing
A | B | C D E F | G |H| | J K L M N (6] P | Q R S T U V
1| 2019 Corn Yields
2 | Planted 5/4/19 Silt Loam Sandy Loam
3 | Leverich Plots 30000 ppa 28000 ppa AVE AVE
4 | Company  Hybrid Yield Moist TW Yield Moist Yield Moist
5 | Pioneer 0306 214 216 56.0 222.0 21.8 218.0 21.7
6 Dekalb 5356 235 219 555 216.0 22.6 2255 22.3
7 | Croplan 4242 235 19.6 55.0 220.0 19.0 227.5 19.3
8 Croplan 4199 226 20.1 54.7 201.0 20.3 2135 20.2
9 Croplan 4020 205 18.7 52.0 196.0 19.0 200.5 18.9
10 | Croplan 4188 228 193 546 226.0 19.7 227.0 19.5
11| Pioneer 0075 219 20.7 54.0 213.0 20.7 216.0 20.7
12 | Croplan 3899 238 19.7 545 211.0 19.3 2245 19.5
13 Croplan 3795 212 189 56.0 192.0 19.0 202.0 19.0
14 | Dekalb 4754 226 19.4 57.0 203.0 19.6 214.5 19.5
15 | Dekalb 4727 212 189 554 209.0 18.9 210.5 18.9
16 | Croplan 3575 194 18.3 58.0 198.0 18.5 196.0 18.4
17 Dekalb 4565 208 18.6 55.3 178.0 18.1 193.0 18.4
18 | Pioneer 9492 213 18.8 54.7 179.0 18.1 196.0 18.5
19 | Dekalb 4480 210 18.5 55.5 184.0 18.0 197.0 18.3
20 | Dekalb 4413 189 17.7 55.6 169.0 17.5 179.0 17.6
21 NK 0243 203 20.3 52.0 194.0 19.5 198.5 19.9
22 | NK 9930 218 21.7 55.0 206.0 18.5 212.0 20.1
23 | NK 9738 210 20 543 177.0 19.5 193.5 19.8
24 | NK 9535 198 198 55.0 166.0 19.3 182.0 19.6
25 | AVE 214.7 19.6 55.0 198.0 19.3 206.3 19.5
26 |
27 |
28 |
29 |
30
31 |
32 |
33|
34

Corn Yields | Sheetl | (%) Kl




Measure Yields
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Keys to No-Till Success

Adopt Precision Farming Technologies
Manage Residue and Seed Placement
Optimum. Row: Spacing & Population
Fertilizer Sources, Placement and Timing
Hybrid and Variety Selection
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Precision Farming Opportunities

Ability to Measure = Measure to Manage

« Guidance

s Enhanced Seed Placement
s Enhanced Nutrient Placement
= Improved Field Efficiency.

« Measurement

« Measure Yield by Pixel
= Measure Soll Types and Nutrients by Pixel

« Variable Rate Application

= Apply Nutrients and Seed by Pixel
= Improve Efficiency & Profitability by Pixel
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Nutrient Placement and Efficiency

placement

Tonhe




2019 Corn Plot - Excel =

Insert Page Layout Formulas Data Review View Help Q Tell me what you want to do
&% Cut . . - = [ o - ab F‘ em = = > AutoSum ~ A p
E“ Copy - Calibri v VA A B 27 ¢e Wrap Text Number A4 ﬁ" g,f == EEIX @ Cil ZY V
¥ Format Painter I U- - &~ A - == = e 3= Merge & Center ~ $ - % 9 5 %9 Condltl.onal Formatas Cell Insert Delete Format @ Cloar - S.ort& Find &
Formatting -~ Table - Styles ~ v v < I Filter ~ Select ~
Clipboard N Font I~ Alignment N Number N Styles Cells Editing
A | B | C D E F | G |H| | J K L M N (6] P | Q R S T U V
1| 2019 Corn Yields
2 | Planted 5/4/19 Silt Loam Sandy Loam
3 | Leverich Plots 30000 ppa 28000 ppa AVE AVE
4 | Company  Hybrid Yield Moist TW Yield Moist Yield Moist
5 | Pioneer 0306 214 216 56.0 222.0 21.8 218.0 21.7
6 Dekalb 5356 235 219 555 216.0 22.6 2255 22.3
7 | Croplan 4242 235 19.6 55.0 220.0 19.0 227.5 19.3
8 Croplan 4199 226 20.1 54.7 201.0 20.3 2135 20.2
9 Croplan 4020 205 18.7 52.0 196.0 19.0 200.5 18.9
10 | Croplan 4188 228 193 546 226.0 19.7 227.0 19.5
11| Pioneer 0075 219 20.7 54.0 213.0 20.7 216.0 20.7
12 | Croplan 3899 238 19.7 545 211.0 19.3 2245 19.5
13 Croplan 3795 212 189 56.0 192.0 19.0 202.0 19.0
14 | Dekalb 4754 226 19.4 57.0 203.0 19.6 214.5 19.5
15 | Dekalb 4727 212 189 554 209.0 18.9 210.5 18.9
16 | Croplan 3575 194 18.3 58.0 198.0 18.5 196.0 18.4
17 Dekalb 4565 208 18.6 55.3 178.0 18.1 193.0 18.4
18 | Pioneer 9492 213 18.8 54.7 179.0 18.1 196.0 18.5
19 | Dekalb 4480 210 18.5 55.5 184.0 18.0 197.0 18.3
20 | Dekalb 4413 189 17.7 55.6 169.0 17.5 179.0 17.6
21 NK 0243 203 20.3 52.0 194.0 19.5 198.5 19.9
22 | NK 9930 218 21.7 55.0 206.0 18.5 212.0 20.1
23 | NK 9738 210 20 543 177.0 19.5 193.5 19.8
24 | NK 9535 198 198 55.0 166.0 19.3 182.0 19.6
25 | AVE 214.7 19.6 55.0 198.0 19.3 206.3 19.5
26 |
27 |
28 |
29 |
30
31 |
32 |
33|
34
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