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Become a PTl Insider Today!

InsidePTl is a new online video series where Jason
Webster and the Precision Planting Team will give an
inside look into all the studies being conducted at the
PTI Farm in video form. Sign up today to receive these
agronomic videos mailed directly to your email inbox. To
sign up, simply go to InsidePTl.com and soon you will
get a behind the scenes look at the PTI Farm!

Become an Insider

A simple way to stay informed, as well as up to date on the research we are collecting here at the PTI
Farm, is to become an Insider. Subscribe to the InsidePTI weekly videos at insidepti.com for all of

your agronomic needs.
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Introduction and Guide to Summary Report

Precision Planting is excited to share our 6" year of PTI research farm results and findings. We
hope they provide useful insights that help drive thoughtful consideration around future crop
management decisions. This publication is intended to summarize and explain the many
agronomic trials that were implemented in 2023. This year we added new and interesting new
agronomy trials to our testing program, and we are excited to release our findings in this report.

During the summer of 2023, the PTI Farm hosted thousands of growers from throughout the
United States as well as international countries including Australia, Germany, Canada, Argentina,
Brazil, Hungry and the Ukraine. Farmers visited the PTI research farm to dive into agronomy
field trials, see and understand real world agronomic problems, and were even able to
experience some of the latest and greatest state-of-the-art technology in our ride and drive
“SandBox” area. Field days started in July and lasted until the 3rd week of September.

For the 2023 PTI Yield Summary Data, net returns are calculated with corn prices of $5.31/Bu.
and soybeans at $13.09/Bu. These prices represent average cash prices for new crop 2023 corn
and soybeans from the period of October 1st 2022, through October 1st, 2023. This simulates
how growers could sell new crops throughout the year.

At the bottom of each trial summary page, a brief explanation is listed to show Planting Date,
Hybrid or Variety, Population, Row Width, Crop Rotation, and Commodity Price/Bu. and Pricing
information that pertains to the products being evaluated. Most starter fertilizer trials at the PTI
Farm have a $30 to $40 re-allocation credit applied to each product in testing. This approach
allows us to use the total intended fertility needed for soil test build-up and yield maintenance
but allows the planned use of both dry fertilizer in the fall and liquid product on the planter
without over-spending or over-applying more nutrients than needed. To accomplish this, we
have reduced our dry fertilizer rates by $30 to $40/A. to account for the reallocation. All control
tests in each study get the additional fertilizer to achieve a typical 100% program without starter
fertilizer on the planter.

Fall Dry Fertilizer: $30-40 Reduction + At-Plant Liquid Starter

S NEEEEE
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Corn Pla nting Date Study

Objective: To evaluate various corn planting
dates throughout the spring to determine
the optimum planting date. Once optimum
planting date is discovered, economics can
then be analyzed to determine yield loss and
cost per acre when planting dates were not
implemented within the optimum planting
window.

Results: Later corn planted on May 5™
achieved this year’s optimum plant date at
245.7 Bu/A. (Table 1). Early planting dates
of April 13" and April 24™ suffered yield
losses of -33.6 to -16.8 Bu/A. Pushing
planting date later to May 18" offered
losses of -20.6 Bu/A., June 7" losses of
-56.6 Bu/A. while the latest plant date of
June 20" was -61.8 Bu/A. off the pace from
optimum plant date. Table 2. illustrates
losses of -$89.31 to -$178.67 when
pushing planting dates too early. Late
planting dates suffered net losses of
-§$109.45 in the late may planting however
June plantings suffered the largest losses
in the study of -$300.45 to -$328.37.

Table 3. summarizes the average yield from
week-to-week plantings over a six-year time-
period from 2018-2023. Over this

2023 PTI Results
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2018-2023 Corn Planting Date: Yield Summary

4thWk  2nd Wk
May June
215.8 183.9

1stWk  2nd Wk
April April
220.0 216.0

3rd Wk
April
252.4

4th Wk
April
233.2

1st Wk
May
234.1

2nd Wk 3rd Wk
May May
223.0 233.7

timeframe, the ideal planting date for corn has been the 3™ week of April through 15t week of
May. Highest yield losses have been ultra-early planting dates (15t and 2™ week April) with
losses of -9.5 Bu/A. to -13.5 Bu/A., as well as the 2" week of June with losses of nearly -45.6

Bu/A.

Planting Date: Varied Hybrid: GH10L16

Population: 36K

Row Width: 30”

Rotation: CAB Corn Price: $5.31
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Corn Starter Fertilizer Response by Planting Date Study

Objective: To monitor the performance of starter
fertilizer at various planting dates. When does
starter fertilizer give the highest returns? Does
starter fertilizer respond differently at earlier planted
dates versus later? In this study we evaluate five
planting dates consisting of April 13™, April 24th,
May 5™, May 18" and June 7™ with and without a
starter fertilizer, monitoring its performance
throughout the planting season.

The starter fertilizer program used for this study
consists of the following:

Product Fertilizer Analysis Placement of Fertilizer
6 Gal/A. Nachurs® Triple 4-13-17-1S FurrowJet® 3-Way
Option®
1Qt/A. Nachurs® Face Off® 1-0-1-.3Cu-.6Mn-.005Mo0-3Zn FurrowJet® 3-Way
2 Qt/A. Nachurs® K-fuel® 0-0-24 FurrowJet® 3-Way
5 Gal/A. Nachurs® Throwback® 9-27-4-4S
20 Gal/A.UAN 32-0-0
3 Gal/A. Nachurs® K-Fuse® 6-0-12-12S8

Figure 1. FurrowJet® Placement Figure 2. Conceal® Placement

=
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Corn Starter Fertilizer Response by Planting Date Study Continued

Results: Table 1 illustrates Corn Starter Fertilizer Yield Response By Planting Date
that every planting date 100
. X X e +9.3 Bu/A.
achieved yield gains from
o 7.8 Bu/A. s L

starter fertilizer, except the 8.0 A
late June planting date. All 60

. . < ) = April 13th
other April and'Ma‘y pIantilng g < Aprl 24th
dates resulted in yield gains 5 40 = May 5th
of +2.1 t0 +9.3 Bu/A. = . #2.1 Bu/A. May 18th

- = June 7th
Weather li low
eather data (. sted below) o —
proved cold soil temperatures -0.6 BU/A.
that did allow for a perfect 20 Table 1.
environment for excellent
starter fertilizer response, Corn Starter Fertilizer Net Return$ By Planting Date
however, economics indicate $-
negative return on investment $(10.00)
for all planting dates. Losses $(20.00) -$(14.46)
ranged from -$14.46/A. on < $(30.00) b i M u April 13th
the earliest planting date, to .% (40,00 mApH 2;"‘
. " May 5
increased losses of -§22.43 § —— May 16th
to -$67.03/A. These —_— - §(52.69) u June 7th
disappointing revenue losses '
$(70.00 - 8(67.
are all the result of the on- late) S
going high cost of fertilizer. =800 Table 2.
@ Spring Planting Weather: PTI Farm 7 &
30(
Planting Date: Varied Hybrid: GH10L16 Population: 36K Row Width: 30” Rotation: CAB Corn Price: $5.31
Starter Program Cost: $103.85 $40 Fertilizer Reallocation
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vSet® Planter Singulation Study

Objective: To evaluate how improper seed singulation affects
corn yield. Modified vSet® seed plates with plugged and extra
holes were used to create skips and doubles. These “goof”
plates created an average of 95% spacing accuracy vs. the
control at 99.5%.

Extra Holes = Doubles |
N

Results: The table below illustrates 95% seed singulation
resulted in economic losses of -$39.47/A. over a 6-yr period
of 2018-2023.

Over this same time period, for each percentage of singulation
lost, yield was decreased by an average of -1.98 Bu/A.

Plugged Holes = Skips

PTI Multi-Yr Singulation Study: 2018-2023
0.0
-0.5
8 -1.0
o
-
g'i -1.5 -$31.86/A.
s
® -20 -$30.00/A. -$40.50/A. -851.20/A.
(7]
8 -2.5 -$36.49/A.
o
Q -
$ 3.0 -$46.79/A.
-3.5
-4.0
2018 2019 2020 2021 2022 2023
Bu Loss / % Singulation Lost -2.3 -2.8 -1.8 -1.8 -1.9 -1.3

Planting Date: May 2nd Hybrid: DKC 66-17 Population: 36K Row Width: 30” Rotation: CAB Cormn Price: $5.31
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SmartDepth® Corn Planting Depth Study

Objective: To evaluate yield and economic performance of
various manual corn planting depths consisting of 1" to 3" in
4" increments, compared to automated variable depth
planting using SmartDepth® control.

Digging seeds is a time consuming yet important task at
planting time (Figure 1). Getting your eyes on the furrow
where the seeds are placed will allow you to understand if
those seeds are in an environment to thrive. Is the seed
being planted in adequate moisture? Until now, we didn't
know this for every seed, and we were unfortunately simply
guessing.

With a SmartFirmer® sensor (Figure 2.) you can now have
virtual eyes in the furrow. Soil moisture is a critical
component for seed germination, uniform plant emergence,
and ultimately crop yield. SmartFirmer® sensors give row-by-
row visibility to soil moisture in the seed furrow, allowing
farmers to choose the right planting depth as soil conditions
change. Currently, the recommendation for ideal furrow
moisture levels to achieve adequate corn emergence, is near
32%. Using the 20|20® monitor (Figure 3.) in tandem with
SmartFirmer® sensors, we now have the ability to evaluate
furrow moisture in real-time. Based on this real-time
information, growers can make decisions based on live
sensing data.

Figure 1. Seed Furrow

Figure 3. 20]|20® Monitor System
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SmartDepth® Corn Planting Depth Study Continued

Figure 4. illustrates SmartDepth®, a unique
product that takes the technology one additional
step further, allowing planting depth to be changed
on a planter, by section or individual row basis.
This can be done manually from the tractor cab
and 20]20® console, or automatically using furrow
moisture values from SmartFirmer® sensors.
Growers can customize their own settings to
optimize both furrow moisture and planting depth
values (Figure 5). This control allows growers to
measure, react, and take control of planting depth
to optimize emergence timing.

Control | SmartDepth

11 | Page
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SmartDepth® Corn Planting Depth Study Continued

Results: Tables 1-2. reveal that

SmartDepth® achieved corn 2023 Corn Planting Depth Study: Yield
yield within 2.4 Bu/A. of the o
optimum planting depth of 2506
P ” P 9 . P . 200 33Bu/A. -28Bu/A. “24BU/A 37Bu/A, -25Bu/A.  2.8Bu/A. -2.4Bu/A.
2.25" and economic variance of ) .

= 245.0 i
only $12.74/A. : .

-§ 2400 45 Bu/A. ’ 0 N
The telling story in this study is e H B = [
furrow moisture levels. Table 3. R U
illustrates average furrow @ | ww | w | | e | | e | ae ST
mOISture Of 388% Currently, the = Table 1. 237:5 | 247.3 247.8 248.2 | 247.9 250.6 | 248.1 | 72?7.8 248.2
recommendation for ideal
furrow moisture levels to 2023 Corn Planting Depth Study: Economics

. $1,340.00
achieve adequate corn
. 3 20 T b| $1,320.00 $17.52/A $14.87/A. -$12.74/A. -$14.34/A. -$13.28/A. -$14.87/A. -$12.74/A.
emergence is near 32%. Table = w’
. g . ° < $1,300.00 ‘
3. indicates all planting depths H | \

-= $1,280.00 i
deeper than 1.25" had furrow § i $69.56/A. [

S $1,260.00 — — — —] — —
moisture over 32%. This . !
indicated good field moisture . ‘
and deep p|anting depths were it? 1.25" 152 175" 2.0" 225" 251 3.0" g'::tr;
not needed At ‘I" and ‘I .25" lTaib|e 2 $1,261.13 ‘ $1,313.16 | $1,315.82 | $1,317.94 >$1,316.35 $1,330.69 | $1,317.41 | $1,315.82 :7511311.9747
planting depths we lacked
moisture, and that's why we saw 2023 SmartDepth Furrow Moisture 38~3°'/\°}|/2‘i's€t~:rue"°w
big yield losses at those depths. % ::Z » " oo

) 5% 43.0 . 43.0 . 290 200
By using SmartDepth®, 2 00
SmartFirmer® and a 20|20® § o0 -
monitor system, growers can 2 200

. . >

obtain perfect planting depths & 100 I
. . “ 00
JUSt belOW the foTOW moisture % 1" 1.25" 1.5" 1.75" 2.0" 2.25" 2.5" 3.0" Smart
line. [ Depth

Planting Date: 5/15 Hybrid: DKC 66-17RIB Population: 36K Row Width: 30” Rotation: CAB Corn Price: $5.31
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Keeton® Seed Firmer Study \

" Figure 1. Keeton® Seed Firmer
Objective: This study evaluates the benefits of Keeton® Seed Firmers
(Figure 1). Seeds don't always land right in the bottom of the trench
where they belong. With its unique, in-the-trench design, the Keeton®
Seed Firmer gently firms those seeds to the bottom of the V-trench
(Figure 2). The result is even depth, correct seed-to-soil contact, and
most importantly, uniform germination.

e

Results: Table 1. illustrates multi-year yield data over the time period
of 2018 — 2023 at the PTI Farm. The presence of Keeton® Seed
Firmers resulted in average yield gains of
+2.8 Bu/A. As for economics, this yield gain Figure 2. Good Seed-to-Soil Contact from Keeton® Firmer
! g 7 _ T - T
equates to additional economic gains of T R . : R- ‘w
3 i 2 2 .'h - ; -

-l

+$12.61/A. compared to not using a seed
firmer.

At a cost of $40/row for Keeton® Seed
Firmers and quick attach brackets for a 16-
row planter, using the +$12.61/A. increase in
revenue, break-even occurs at only 51 acres.

2018-2023 PTI Multi-Year Keeton Seed Firmer Study: Economics
$35
$30 +28.68/A.
$25
e
% $20
E]
8515
> +$1°.84/A. +$9.99/A_ +11.57/A.
$10
+$7.81/A. +6.77/A.
) - -
S0
Table 2.
w2018 w2019 m 2020 2021 w2022 w2023
Planting Date: 5/15 Hybrid: DKC 66-17RIB Population: 36K Row Width: 30 Rotation: CAB Corn Price: $5.31
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Reveal® Residue Management Study

Figure 1. Reveal® System

Objective: This study evaluates the yield and economic benefit
of Reveal®, a frame mounted row cleaner system in a corn
after corn strip-till environment.

Residue management is a necessary part of today’s operation
to maximize profitability. Tougher stalks and more corn-on-
corn acres mean a heavier load of residue that needs to be
controlled. Residue in the seed trench competes with seedlings
for moisture and can harbor diseases.

Reveal® (Figure 1-2.) is frame mounted, so unlike other row
cleaners, it gets rid of that row unit chatter. It has an internal
gauge wheel that precisely controls the depth of the cleaning
tines. It also has an airbag that makes sure the depth that it's
set at, stays consistent. The pressure of the airbag can be
controlled on the 20|20® monitor or utilizing a manual
controller in the cab.

In this agronomic study, we compared the absence of row cleaners, and floating row cleaners to
that of Reveal® at the following notch and PSI settings:

Reveal® Notch 1 10# Down
Reveal® Notch 1 20# Down
Reveal® Notch 1 30# Down
Reveal® Notch 1 40# Down

S

Figure 2. 20| 20°® System
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Reveal® Residue Management Study Continued

Results: Table 1. illustrates the summary of all residue manager systems.
Compared to the control of 100% lift, the Reveal® residue management
system at 20# PSI down in notch 1, wheel settings, provided the highest
yield gains in the study, with gains of +4.9 Bu/A, and corresponding return
on investment of +$26.02/A. Reveal® in general provided +2.9 to +3.1

yield gains at the 10# and 30# PSI down setting. However, as PSI
increased to 40#, yield response fell to losses of only -0.6 Bu/A. compared
to 100% lift. Floating row cleaners realized +1.1 Bu/A. gain to that of the
control.

2023 Residue Manager Study: Yield
243
241
240 +2.9 Bu/A. +3.1 Bu/A.
< 239
] »38 +1.1 Bu/A.
3 236.8
£ 2% -0.6 Bu/A.
236
235
234
233
100% Lift Floating 0# Re\I;eaI 10# Reveal 20# Reveal 30# Reveal 40#
own Down Down Down
mTable1.  236.8 237.9 239.7 2417 239.9 236.2
2023 Reside Manager Study: Economics
$1,290
$1,285 +326.02/A.

Economics: S/A.

$1,280

$1,275 +$15.40/A. +$16.46/A.

$1,270

$1,265 +$5.84/A.

$1,260  $1,257.41

$1,255 -$3.19/A.
$1,250 I
$1,245

100% Lift Floating 0# Reveal 10# Reveal 20# Reveal 30# Reveal 40#
Down Down Down Down

mTable2. $1,257.41 $1,263.25 $1,272.81 $1,283.43  $1,273.87  $1,254.22

Planting Date: 5/13 Hybrid: DKC 66-17RIB  Tillage: Strip-Till ~ Population: 36K  Row Width: 30"  Rotation: CAB  Corn Price: $5.31
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Multi-Year Day of Emergence Study

Objective: This multi-year study illustrates the impact of yield loss when corn plants emerge
from the soil surface on an inconsistent basis. Flag testing implementation (Figure 1.) was used
to monitor the emergence timing of young plants each year. As corn first started to emerge
from the soil surface, flags were placed at five different timings to
identify the emergence of all plants within the study.

Figure 1.

Protocol:

12 hours = 1%tinitial plants to emerge

24 hours = Plants that emerged 24 hours later
36 hours = Plants that emerged 36 hours later
48 hours = Plants that emerged 48 hours later
48+hours= Plants that emerged >48 hours later

Results: Manual ear checks were completed to
calculate potential yield loss from late emerging
plants. Table 1. below summarizes yield loss as emergence varied over the 4-year study. Plants
that emerge in the first 12 hours are considered the best achievable performance and therefore
used as the baseline control with 100% yield potential. As plants emerged 24 hours later, -8%
yield losses were realized compared to the first emergers. As emergence continued to 36-hour
delay, yield fell to -31% losses. The 48-hour delay in emergence resulted in yield deficits of -69%
and finally, the latest emergers that came up >48-hours proved devastating losses of -80%.

2020-2023 Multi-Yr Corn Emergence Flag Testing: Yield Loss%

0%
12hrs 24hrs 36hrs 48hrs 48+ hrs

-8%

xX
wv
7]
o

=

=
=
=

Table 1. Corn Emergence Timing
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SpeedTube® Corn High Speed Planting Study

Objective: To evaluate yield response of planting speeds of 4, 6, 8, and 10 MPH with a
SpeedTube® system. This high-speed planting technology takes the place of conventional seed
tubes and consists of a flighted belt. By transporting each seed to the furrow, there is no
opportunity for seeds to ricochet into the trench. Even at twice normal planting speeds, seed
arrives safely at the bottom of the trench, spaced evenly, every time.

= L R T

Results: Table 1. summarizes multi-year data from 2018-2023, with SpeedTube® planting at
speeds of 4, 6, 8, and 10 MPH only varying 2.5 Bu/A.

With traditional planting speeds typically near 5 mph, this data would suggest that growers
could plant twice as fast without sacrificing planter performance. Being able to plant almost
twice as fast this would allow farmers to wait until planting conditions are perfect to plant,
resulting in the best yields.

2018-2023 High Speed Planting Trial: SpeedTube

225.0

220.0
215.0
210.0
205.0
200.0

Yield/A.

4 MPH 6MPH 8MPH 10MPH
u Table 1. 218.5 220.7 221.0 219.6
Planting Date: May 15th Hybrid: DKC 65-95RIB Population: 36K Row Width: 30" Rotation: CAB Corn Price: §5.31
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WaveVision® SeedTube Corn High Speed Planting Study

Objective: To evaluate yield response of planting speeds of 4, 6, 8,
and 10 MPH with a WaveVision® Seed tube system. Seed tubes
are designed for typical planting speeds of 4 to 6 MPH.

Figure 1. WaveVision® SeedTube

WaveVision® is a seed sensor within the seed tube that counts only
seeds and not dust, giving you confidence that the population you see
on your monitor is the population that you're planting. WaveVision®
does not incorporate an optical sensor in the housing, meaning there
is no opportunity for seeds to ricochet into the trench. Instead, high-
frequency radio waves measure mass instead of shape.

Results: Table 1. illustrates seed tube performance fell by -4.8 Bu/A.
when increasing planting speed from 4MPH to 10MPH, resulting in
losses of -$25.49/A.

2023 High Speed Planting Study
323'8 -0.9 Bu/A.
: -$4.78/A.
249.0
< 248.0 -3.7 Bu/A.
S 247.0 -819.65/A.  -4.8 Bu/A.
o 246.0 -$25.49/A.
> 245.0
244.0
243.0 l
242.0
4MPH 6MPH 8MPH 10MPH
SeedTube SeedTube SeedTube SeedTube
m Table 1. 249.7 248.8 246.0 244.9
Planting Date: May 15th Hybrid: DKC 65-95RIB Population: 36K Row Width: 30" Rotation: CAB Corn Price: $5.31
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Corn Tillage/Closing Wheel Study

Objective: To evaluate the performance of non-sensing single-stage and two-stage automatic
sensing closing systems in four different tillage practices including conventional, strip, vertical,
and no-till.

Closing systems are designed to close the seed trench, eliminate sidewall smear, compaction
and to remove air pockets, all while achieving good seed-to-soil contact.

Two Goals of Proper Closing

1. Remove Air Pockets

2. Lift and Fracture Side-Walls

Figure 1. Air Pocket

Spike Poly Spike Rubber Disk . .
Causing Poor Seed to Soil

Contact

Figure 2. Good Seedi.
Soil Contact 3

#
ul

-
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Corn Tillage/Closing Wheel Study Continued

This tillage/closing study evaluates yield and economics of six distinctly different types of
closing wheel systems, in four different tillage systems including the following:

FurrowForce® Closing and Manual Control System:

Advantages: Lifts and fractures sidewall compaction/smear
2nd stage stitching and removal of air pocket
Ability for automatic sensing/control of soil variability

Disadvantages: Rocks can be problematic, increased cost

Non-Sensing Traditional Dual Rubber Closing System:

Advantages: Sealing or “Pinching” in dry conditions

Disadvantages: Difficult to lift/fracture sidewalls, struggles to close furrow

Non-Sensing Dual Yetter Poly Twister® Closing System:

Advantages: Lifts and fractures sidewall compaction/smear
Center ring acts as depth maintainer

Disadvantages: Lightweight wheels require increased tension

Non-Sensing Martin-Till® fCrusher Closing System:

Advantages: Tapered tooth design - Lightweight Cast
Allows firming and crumbling.

Disadvantages: Single Stage, Potential to Overpack

Non-Sensing Dual Germinator® System:

Advantages: Ring-only option for easy installation
Center ring acts as depth maintainer

Disadvantages: Single Stage, Potential to Overpack
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Corn Tillage/Closing Wheel Study Continued

Non-Sensing Martin-Till® Two Stage System:

Advantages: Lifts and fractures sidewall compaction/smear
2nd stage removal of air pocket
Multiple Manual Settings for easy adjustment

Disadvantages: Manual control — no sensing

Figure 1. Kuhn® EXCELERATOR® XT 8010 Vertical Tillage

Four tillage systems were evaluated in the study to
evaluate the difference in closing performance.

Vertical-Till (Figure 1.) In the fall after harvest, vertical
tillage was used to mix, cut, and level residue in a 3"
depth tillage pass. Herbicide was used as a burndown to
control early season weeds in the absence of spring
tillage.

No-Till: (Figure 2.) Planting directly into last year's corn
stalks with no tillage activity performed. Herbicide was
used as a burndown to control early season weeds in the
absence of tillage.

Conventional-Till (Figure 3.) In the fall after harvest,
deep 13" ripping with aggressive cutting and mixing of
residue. A spring soil finisher leveled before planting.

Strip-Till (Figure 4.) In the fall after harvest, 10" deep
strips were created with a strip-till unit. Herbicide was
used as a burndown to control early season weeds in the
absence of spring tillage. | e N e

Figure 4. Kuhn® Krause® 1200 Gladiator® w/ Montag® Fertilizer Cart
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Corn Tillage/Closing Wheel Study Continued

Results:
Conventional Till: Minimal yield variance
. . y . 2023 PTI Farm Closing Wheel Study: Conventional
occurred within all closing systems with a Tillage
-0.1Bu/A. 280.2
spread of only 3.7 Bu/A. Manual B o P bose
FurrowForce® outperformed all other 3 ¥ -3.7Bu/A, ' i)
. . . . > 592 ($20.00)
closing systems in conventional tillage. T [ T Trt 'Ll | Thrtn t | Toter P o W (35.00)
H _ fCrusher Two Stage Twisters Germinators  Manual 35#
Martln Manual 2 Stage SyStem had the e Yield 277.2 278.8 276.5 280.1 278.5 280.2
highest loss in this ti||age |03ing ——$ROl  ($15.93) ($7.43) ($19.65) ($0.53) ($9.03)
-3.7 Bu/A. compared to Manual . . .
/ P 2023 PTI Farm Closing Wheel Study: Vertical Tillage
FurrowForce® 280 ss0 (62000
| 275 7.1BuA, o (53000
< 270 -5.7Bu/A. $40.00
o .11, 3 265 -12.7BwA.  -11.5Bw/A.  -11.3Bu/A. 5350.00;
Vertical-Till: Manual FurrowForce® s 2 e
OUtperformed a” Other CIOSing SyStemS in 255 Dual Rubbers Martin-Till Martin-Till Yetter Poly Dual FurrowForce (§70.00)
vertical tlllage FurrowForce® proved fCrusher Two Stage Twisters Germinators  Manual 35#
. e Yield 262.3 263.5 263.7 267.9 269.3 275.0
positive yield gains compared to all other ——SROI  ($67.44)  ($61.07)  (S60.00)  ($3770)  ($30.27)
closing systems by +5.7 to +12.7 Bu/A. In - —
T . : 2023 PTI Farm Closing Wheel Study: Strip-Till
this difficult to close planting environment, it o E0i00
dual traditional rubbers proved highest 4 B e R T (0.0
ield | f -12.7 Bu/A. with 3 270 : -10.2Bu/A. s z olba o gso.oo;
- = 40.00]
yield losses o .7 Bu/A. wi re\{enue £ s fse00)
Iosses Of -$67'44/A' A" Other CIOSIng 260 Dual Rubb Martin-Till Martin-Till Yetter Poly Dual FurrowForce (260:00)
. ual Rubbers fCrusher Two Stage Twisters Germinators  Manual 35#
systems resulted in revenue losses of mmYield  270.7 269.9 267.3 269.9 269.1 277.5
_330 27 to 'S 61.07 / A ——S$ROI  ($36.11) ($40.36) ($54.16) ($40.36) ($44.60)
2023 PTI Farm Closing Wheel Study: No Tillage
in-Till: iti 275 273.4. $0.00
Strip-Till: FurrowForce® proved positive -4.1Bu/A.
. . . . 20 -8.7Bu/A. -8.3Bu/A. ($20.00)
yield gains compared to all other closing i -13.1Bu/A. ($40.00)
K] = ) $60.00)
systems by +6.8 to +10.2 Bu/A. All other F oot
closing systems performed similarly in this i F— MarinTil  MarinTil  Yeterpoy Dual  Furoworce ($100.00)
. . . rusher Two Stage Twisters Germinators  Manual 35#
tillage system with revenue variance of m=Vield 2563 264.7 2603 265.1 269.3 273.4
——$ROl  ($90.80) ($46.20) ($69.56) ($44.07) ($21.77)

-$36.11 to -$54.16/A.

No-Till: FurrowForce® outperformed all closing systems with yield gains of +4.1 to +17.1 Bu/A. In
this tougher to close type environment, all closing systems suffered, however dual traditional
rubbers and the Martin Two Stage provided the largest discrepancy with yield losses of -17.1 and

-13.1 Bu/A. with economic losses of -§90.80 to -$46.20/A.
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Corn Tillage/Closing Wheel Study Continued

Overall, FurrowForce® two-stage manual closing system resulted in average yield gains of
+6.66 Bu/A. and additional revenue of +$32.94/A. across all tillage environments.

However, the clear advantage for FurrowForce® occurred in reduced tillage environments such
as no-till and vertical tillage. In these programs, average yield gains of up to +10.3 to +9.66
Bu/A. with increased revenue of +$54.48 to +$51.30/A. clearly indicate that in tougher closing
situations, a more robust system is needed to effectively close the furrow.

In summary, 2023 PTI Farm Closing Wheel Study: Avg. Yield Loss by Closing System
for years o
planters have 2
struggled 4
with closing g
systems with 3
> -8
manual g
settings that o
Offe red the 12 Dual Rubbers Martin-Till fCrusher Martin-Till Two Stage Yetter Poly Twisters Dual Germinators
inabil |ty to NieldLoss 29 9.6 -9.6 -5.8 5.0
account for . 2023 PTI Farm Closing Wheel Study: Avg. Economic Loss by System
0
and change
. -$10
for varying
soil . B
conditions. 3 s
Today, we & e
are excited
-$50
that
-$60 . o . ‘
Dual Rubbers Martin-Till fCrusher Martin-Till Two Stage Yetter Poly Twisters Dual Germinators
'[eChnO|Ogy Gross Loss ($52.57) ($38.76) (§50.84) ($30.67) (§26.42)
finally exists

where farmers can use sensing technology on the planter row unit to determine how much force
is needed on closing systems to address soil variability. By using a robust 2-stage closing
system, load pin and sensing architecture, partnered with a 20|20® monitor, farmers can be
confident of closing the seed trench, eliminating sidewall compaction/smearing, and removing
air pockets all while planting through various seedbed conditions on a pass-pass basis.

Planting Date: May 11th Hybrid: DKC 59-82VTDP Population: 36K Row Width: 30" Rotation: CAB Corn Price: $5.31
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Case IH 2150 FurrowForce® Retrofit

Figure 1. Case Manual 2-Stage Closing System

—

Objective: To evaluate the performance of a
Case planter with a traditional Case 2-Stage
Manual closing system (Figure 1.) compared to
retrofitting the planter with Automated
FurrowForce. (Figure 2.)

Results: Table 1. illustrates the yield response of
retrofitting your Case planter with Automated
FurrowForce. Automated FurrowForce resulted
in a yield advantage of +7.1 Bu/A. resulting in an
economic gain of +37.63/A.

At a cost of $1650/Row for automated
FurrowForce for a 16-row planter, using the
saved cost of ordering planter with no closing
systems and the increased revenue of
+837.63/A., break even occurs at 234 acres.

2023 FurrowForce® vs Case 2-Stage Manual Closing System

256.0
254.0

252.0

Yield/A.

250.0

248.0 -7.1 Bu/A.

246.0

244.0 Table 1. Yield

= FurrowForce Automated 35# 254.9
= Case 2-Stage Manual System 247.8

2023 FurrowForce® vs Case 2-Stage Manual Closing System

$1,360.00
$1,350.00
$1,340.00
$1,330.00

1,320.00
8 -$37.63/A.

Gross SReturn/A.

$1,310.00

$1,300.00

$1,290.00

Table 1. Gross Return

= FurrowForce Automated 35# $1,353.26
= Case 2-Stage Manual System $1,315.63
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DownForce Management Study

Objective: Planter row unit downforce is a common
agronomic issue that often goes unaddressed. This
study evaluates yield impact of implementing proper
downforce, compared to too light or too heavy row unit
settings. When downforce matches field conditions,
the depth of planting is consistent and correct. Too
light of row unit downforce causes planting depth to
shallow up, potentially placing seed in dry soil, thus
creating poorly rooted plants that struggle for water
and nutrients. Conversely, too much downforce can
lead to furrow side-wall compaction, also creating an
environment that can cause limited plant access to
water and nutrients.

DeltaForce® system replaces the springs or air bags

Figure 1. DeltaForce® Cylinder

HYPER-RESPONSIVE HYDRAULICS
200X/SECOND READ AND
ADJUST HYDRAULICS

INDEPENDENT ROWS

INDIVIDUAL ROW CONTROL
ENSURES THE RIGHT DOWN
FORCE IN THE RIGHT PLACE

on your planter with hydraulic cylinders (Figure 1.) It automatically

increases or decreases weight with military precision, on each row individually. When one row
encounters conditions different than another (wheel tracks, old roadbeds, clay knobs,
headlands, etc.), each will adjust independently (Figure 2). Row by row, foot by foot, and seed by
seed, you produce an environment that fosters uniform germination, optimum growth, and

maximum yield.

Figure 2.
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DownForce Management Study Continued

Results: Table 1. illustrates the yield response of DeltaForce® automated control (Custom
120#) compared to excessive and light downforce settings. Too light of downforce (175# lift,
1004# down) resulted in yield decreases of -18.4 Bu/A., while excess downforce (550# down,
100# up) actually offered a small yield increase of +0.1 Bu/A.

Table 2. reveals the economics of the automated downforce system. Light downforce suffered
the largest overall losses of -§97.76/A., while excess downforce resulted in a small gain of
+$0.53/A.

2023 PTI Farm DownForce Study: Yield

255.0
249.9 +0.1 Bu/A.
250.0
245.0
o
£ 240.0
-
< 235.0 -18.4 Bu/A.
> 230.0
225.0
220.0
Table 1.

m Light DownForce  m DeltaForce Automated Control = Excess DownForce

2023 PTI Farm DownForce Study: Economics

$1,340 $1,327.05 +$0.53/A.
o $1,320
£ $1,300
~
o $1,280
§ $1,260
% $1,240 -$97.76/A.
8 $1,220
© $1,200

$1,180

Table 2.
| u Light DownForce u DeltaForce Automated Control m Excess DownForce |

26 | Page



Precision
Planting:

2023 PTI Results

DownForce Management Study Continued

Table 3. illustrates multi-year
downforce yield results over
the time-period of 2018 to
2023 at the Precision
Planting PTI Farm. During
these growing seasons, light
downforce resulted in yield
losses of -14.3 Bu/A.
compared to automated
control with a DeltaForce®
system. Excess downforce
resulted in losses as well,
however at only -5.8 Bu/A.

Table 4. depicts the same
multi-year time-period, but
economics rather than yield.
Over 2018-2023, light
downforce resulted in
economic losses of
-$61.43/A. and excess
downforce of -§25.90/A.

In summary, when downforce
matches field conditions, the

depth of planting is consistent
and correct. By measuring with

YIELD / ACRE

245.0

240.0

235.0

N
w
o
o

225.0

220.0

Multi-Yr 2018-2023 DownForce Study: Yield

-5.8 Bu/A.

-14.3 Bu/A.

TABLE 3. DOWNFORCE SETTING

mLight DownForce 1 DeltaForce Automated Control 1 Excess DownForce

GROSS REVENUE / ACRE

$1,130
$1,120
$1,110
$1,100
$1,090
$1,080
$1,070
$1,060
$1,050
$1,040
$1,030
$1,020

Multi-Yr 2018-2023 DownForce Study: Economics

-$25.90/A.

-$61.43/A.

|
|
|
|

TABLE 4. DOWNFORCE SEfTING

[ Light DownForce 1 DeltaForce Automated Control Excess DownForce

the DeltaForce® system, farmers

can react and take control to

ensure proper downforce and
eliminate yield and economic
losses.

Planting Date: 5/15 Hybrid: DKC 66-17RIB  Population: 36K Row Width: 30” Rotation: CAB Corn Price: $5.31
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Planter “All Wrong Study”

Objective: This planter trial is designed to simulate yield and economic effects when a grower
gets downforce, residue manager settings, and singulation incorrect on the planter, all at the
same time. For this study we implemented light downforce, “goof” plates to achieve 95%
singulation, and removed the use of residue managers.

Results: Table 1. reveals “All Wrong” planter settings
caused average yield losses of -17.6 Bu/A. Table 2.
Calculates average economic losses of -$96.47/A.
when all three planter settings were incorrect. For more
information on individual performance of these
attributes, please see multiyear summary results for
down force management, residue management trials,
and singulation studies.

2021-2023 PTI Farm "All Wrong Study": Yield
255.0
250.0
245.0
<
z 240.0
K]
> -17.6 Bu/A.
235.0
230.0
225.0
Table 3.
m All Correct 252.3
= All Wrong 234.7
2021-2023 PTI Farm "All Wrong Study": Economics
$1,400
$1,380
$1,360
<\t' $1,340
% $1,320
g 1300 -$96.47/A.
x  $1,280
$1,260
$1,240
91,220 Table 4.
u All Correct $1,379.36
= All Wrong $1,282.89

Planting Date: May 15 Hybrid: DKC 66-17RIB  Population: 36K Row Width: 30” Rotation: CAB Corn Price: $5.31
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mSet® Multi-Genetic Planting Study Figure 1. mSet® Box

Objective: To analyze the yield and economic benefit of
implementing mSet® single meter multi-genetic technology to
place specific corn hybrids for individual spatial management
zones.

mSet® is an upgradeable product to vSet® meters and vDrive®
controller, which couples a seed selector added to the hopper to ‘
switch hybrids, and a seed pool level sensor in the meter ” S

(Figure 1.) The level sensor tells the seed selector when the L‘a
Figure 3.

meter needs more seed, and it drops a dose of seed into the
meter. This continually happens until it is time to switch hybrids.
At hybrid change, the level sensor will let the seed pool run
low, then call for a dose of the other hybrid to enter the
meter just in time for the change, leading to a short
transition between hybrids. The seed pool is controlled by
the mSet® selector (Figure 2.), providing the correct hybrid
in the meter, and allowing the vSet® meter to accurately
singulate those seeds. The ultimate result is the hybrid
you select, planted in the area of the field you select,
planted with highest accuracy of singulation. Additionally,
for those who want to both plant fast, and place hybrids by
spatial zone variability, SpeedTube® system can be used
in tandem with multi-genetic technology (Figure 3).

Figure 2. mSet®

Figure 4. Offensive and Defensive Spatial Zones

Offensive Zone: Low Ground (Wet Soils) | Defensive Zone: High Ground (Stress Soils)
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Multi-Genetic Planting Study Continued

Results: For this spatial study, Bayer short corn platform was used to evaluate shorter hybrids in
both offensive and defensive type soils. Bayer RT6203VX2 was used as our offensive corn
hybrid in the lower elevation, higher OM, but potentially saturated soils. Conversely, Bayer
RT6203VX2 was used as the defensive hybrid planted into the higher ground, lower OM, and
potentially droughty soils. Each genetic package was placed into the appropriate matching
spatial management zone (Figure 4). Test blocks were planted to evaluate the yield
performance when hybrids were placed correctly, as well as incorrectly.

Figure 5. illustrates the results of multi-hybrid planting in 2023. Correct hybrid placement in the
defensive zones resulted in yield gains of +15.2 Bu/A. and corresponded to an economic
advantage of +$80.71/A. Alternatively, correct placement in the offensive zones resulted in yield
gains of +5.4 Bu/A. with increased revenue of +$28.67/A.

Figure 5. also

summarizes
multi-genetic 2018-2023 Multi-Genetic Corn Planting Results
corn planting
pe rfo rm a r:‘ Ce Higher Elevation, 2-3% OM, Clay Loam, Drought Stress Lower Elevation, 4-6% OM, Silt Loam, Can be Wet
over the six-year
. . 2023: +15.2 Bu/A. +$80.71/A . 2023: +5.4 Bu/A. +$28.67/A.
time perlod of 2022:  +16.6 Bu/A. +899.60/A. 2022:  +12.0 Bu/A. +$72.00/A.
2021: +7.6 Bu/A. +838.00/A. 2021: -4.1 Bu/A. -$20.50/A.
201 8-2023 . 2020: +9.8 Bu/A. +3336.75/A. 2020: +19.7 Bu/A. +273.50/A.
1 H 2019: -4.6 Bu/A. -$16.88/A. 2019: +5.7 Bu/A. +§20.92/A.
pu rlr;g th IS | . 2018: +31.0 Bu/A. +$108.50/A. 2018: +19.0 Bu/A. +$66.50/A.
time tr‘ame, ml": ti- Avg+12.6 Bu/AWin= $57.78 /A. Avg +9.6 Bu/AWin = $40.18/A.
genetic corn has
offered e .
. . Avg. Yield Gain =+11.1 Bu/A. Avg. Revenue Gain =+5$48.98 /A.
increased yield
gains of +11.1
. Fi 5
Bu/A. with e
additional farm ¥ Precision Planting:
revenue of

+3848.98/A. in increased revenue. In each zone placement over the last 6 years, only once was
the placement incorrect. This track record would suggest an 83.3% success rate for choosing
the optimum hybrid placement over 2018-2023 for each high/low yield zone.

Based on this multi-year data, if a grower invested $1000/row on a 16-row planter for multi-
hybrid technology, these types of yield and economic gains would result in return on investment
at only 327 acres. These yield results confirm that a multi-genetic system can offer yield
advantages and potentially large economic gains if used properly. For this system to work,
growers and seedsman need to work together to place the appropriate genetics on the correct
acre and plant at suitable seeding rates.

Planting Date: May 18th Hybrid: Bayer SSC RT5575VX2, RT6203VX2  Population: 40K  Row Width: 30"  Rotation: CAC Corn Price:$5.31
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Corn Leaf Orientation Study

Objective: To study corn leaf orientation
within the row and understand the
relationship of yield impact of corn leaves
being positioned parallel or perpendicular
to the row (Figures 1-2). Correct leaf
orientation offers benefits of increased
light interception, less sunlight to
encourage weed suppression, cooler in-
canopy temperatures, and moisture
preservation.

Results: Table 1. illustrates the multi-year

Figure 1. Correct Leaf Orientation Figure 2. Incorrect Leaf Orientation

results of yield checks at the PTI Farm : . :
from 2018 to 2023. Individual ear weight Multi-Year 2018-2023 Incorrect Leaf Orientation

loss associated with incorrect leaf 0%
orientation resulted in -8.92% yield loss. 29
Table 2. depicts average yield losses of

-17.8 to -22.3 Bu/A. for each plant with %
wrong leaf orientation. However, -6%
occurrence factors of these incorrectly :

oriented plants generally range from 20%
to 30% of all plant populations. Therefore,
actual yield losses from incorrect -12%
orientation range from -3.6 to -6.7 Bu/A.

% Yield Loss

-10%

2018 2019 2020 2021 2023
= Table 1. -10.00% -9% -8.70% -9.60% -7.30%

depending on overall actual corn yield
average. Work is being done to establish solutions to help eliminate incorrect leaf orientation. Some of
this work identifies seed placement in the seed furrow to manipulate direction of leaf placement. Early
studies indicate that incorrect leaf orientation cannot be totally prevented, but trial data does suggest that
placing seed in certain positions in the furrow can improve results by +10%. In general, seed tip
directional placement has been seen to improve emergence timing, while embryo directional placement
potentially may impact leaf orientation.

2018-2023 Table 2. Occurrence Factor Percentage
Overall, Corn Yield Yield Loss 20% Wrong 25% Wrong 30% Wrong
200 -17.8Bu/A. | -3.6 Bu/A. -4.5 Bu/A. -5.4 Bu/A.

225 -20.1 Bu/A. -4.0 Bu/A. -5.0 Bu/A. -6.0 Bu/A.

250 -22.3 Bu/A. -4.5 Bu/A. -5.6 Bu/A. -6.7 Bu/A.
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Corn Directional Planting Study

Objective: To study corn directional planting in a standard whole field of corn scenario. Entire fields were
planted in a North/South, as well as an East/West fashion to establish data between the two planting
directions. Most farmers plant their fields based on the way the field is laid out, the way water flows, or
other factors on their individual farms but we wanted to establish if there was a difference in yield from
these two directions.

Results: Table 1. illustrates the
multi-year results of data at the
PTI Farm from 2021 to 2023.
Based on these three years of
data, we have proved a +2.7
Bu/A. advantage to planting
corn in a North/South fashion
versus East/West. Some
factors that could contribute to
this yield advantage are
increased light interception.

Multi-Year 2021-2023 Corn Plant Direction Data

250
245 +2.7 Bu/A.
240
235

230

Yield/A.

225
220
215
210

205

200

Table 1.
= North/South 243.74
= East/West 241.06
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15" Narrow Row Corn Seeding Rate Study

Objective: This trial evaluates a narrow system
of 15" rows with eight seeding rates of 28K, 32K,
36K, 40K, 44K, 48K, 52K and 56K. Two hybrids
consisting of Dekalb® 64-22 and Golden
Harvest® 10L16 are used to help identify
differences in plant type response.

Results:

Table 1. illustrates that Dekalb® 64-22 achieved
agronomic optimum yield at the 40K seeding
rate at 280.2 Bu/A. Seeding rates of 36K to 48K
outperformed 30" row corn at 36K by +16.3
Bu/A. to +24.3 Bu/A.

Table 2. represents economics and tells the true

story of which seeding 2023 PTI Farm Row Width Study: 15" Row Corn DKC 64-22
rates offered highest 285.0
net return. 36K, 40K o *2A3BUA. 2 6Bu/A.
and 44K seeding rates S . r——i
offered the highest 2700
economic returns with 2650
increases of +$85.01, < oo
+$86.05 and £ 255.9  -0.1BuA. +0.3 Bu/A. -0.6 BU/A.
255.0
+$1 11.53/A. over 30" 2500 -5.3 Bu/A.
rows. ’
245.0
Pushing seeding rates 240.0
too high at 52K and 235.0 15" 28K 15" 40K 15" 56K
56K proved losses of mTablel.  255.9 255.8 256.2 272.2 280.2 278.5 276.1 255.3 250.6
-$73.19/A. to 2023 PTI Farm Row Width Study: 15" Row Corn DKC 64-22
-$115.64/A. 560
. +$111.53/A.
The loweSt Seedlng $1,300 +$86.05/A. +$85.01/A.
rates of 28K and 32K +$54.76/A.
sepured intermediate $1,250 e SR
gains of +$19.09/A. to £ 5,555
+834.47/A. 5
g #1150 -$73.19/A.
$1,100 -$115.64/A.
$1,050
31,000 30"36K 15" 28K 15" 32K 15" 36K 15" 40K 15" 44K 15" 48K 15" 52K 15" 56K
wTable 2. $1,201.33  $1,235.80  $1,220.42  $1,287.88  $1,312.86  $1,286.34  $1,256.09  $1,128.14  $1,085.69
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15" Narrow Row Corn Seeding Rate Study Continued

Table 3. illustrates Golden Harvest®
10L16 offered agronomic optimum
yield at 44K seeding rates and proved
gains of +22.4 Bu/A. over 30" row

2023 PTI Farm Row Width Study: 15" Row Corn GH 10L16

+22.4 Bu/A.
+18.9 Bu/A.

+10.3 Bu/A.

+15.8 Bu/A.
corn. 2400 +6.3 Bu/A.
Table 4. represents the economics g0 mos woamua TRZt
and indicates 44K seeding rates also 2250 aroun
achieved economic optimum seeding 200
with net returns of +$83.94/A. 2150
Pushing seeding rates to 56K resulted 2100
in Significant economic |Osses of 2050 gg3ex 15" 28K 15"32K 15" 36K 15" 40K 15" 44K 15" 48K 15"52K 15" 56K
= Table 3. 230.9 231.3 2328 237.2 2412 2533 249.8 246.7 2222
-$133.70/A.
2023 PTI Farm Row Width Study: 15" Row Corn GH 10L16
Table 5. summarizes both corn hybrids = stz
in yield and net return. On average, s +58390/A,
highest yield and economic return +$47.86/A,
. +$37.12/A. +833.45/A, *$37-19/A.
occurred at seeding rates of 36K, 40K, $1,100 st Evih. +$13.90/A,
and 44K, with yields ranging from g’s
2 $1,050
+11.3 Bu to +22.5 Bu/A. over the :
industry standard of 30" rows. $1,000
15" rows performed very well in 2023 $950 133708,
with some of its largest yield gains .
"w o . $900 - o
over 30" since our testing program sl higaw | S | e | s | e | S S | weee | S
began. This large yield
n (]
advantage may be 2023 15" Corn Row Width Summary Taoles
reflected upon the severe
. $1,250 +22.5Bu 270
drought encountered in +19.6 Bu 265
the month of June. 15" $1,200 +11.3 Bu 260
row corn may have had < HA5Bu . 1 B .6Bu 255
the advantage of quicker £ $1,150 zig g
crop canopy, cooler soil £ ¢1100 o5y o4n 2
temperatures and lower 2 235
weed competition. $1,050 230
225
|
$1 1000 15" 15" 15" 15" 15" 15" 15" 15" 220
28K 32K 36K 40K 44K 48K 52K 56K
mmReturn $1,170 $1,158 $1,194 $1,209 $1,219 $1,186 $1,105 $1,010
—o—Yield 24355 2445 2547 260.7 2659 262.95 251 236.4

Planting Date: 5/3 Hybrid: GH 10L16, DKC 64-22VT2RO

Population: Varied  Row Width: 15"

Rotation: CAB Corn Price: $5.31
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20" Narrow Row Corn Seeding Rate Study

Objective: This trial evaluates a narrow
row system of 20" rows with eight

seeding rates of 28K, 32K, 36K, 40K, 44K | \s <

48K and 52K. Two hybrids consisting of
Dekalb® 64-22 and Golden Harvest®
10L16 are used to help identify
differences in plant type response.

Results: Table 1. illustrates that Dekalb®
64-22 achieved agronomic yield at the
40K seeding rate at 265.7 Bu/A., offering
+9.8 Bu/A. increase over 30" rows at
36K.

Table 2. represents economics and indicates 36K to 40K seeding rates offering largest
economic returns at +$34.54 to +$37.70/A. over 30" rows at 36K.

2023 PTI Farm Row Width Study: 20" Row Corn DKC 64-22
270.0
+9.8 Bu/A.
2650 +7.1 Bu/A.
260.0
) +0.5 Bu/A.
<
3
3 255.0 32BwA.  -29BuwA. 24BUA.
-5.8 Bu/A.
250.0
245.0 I
240.0
30" 36K 20" 28K 20" 32K 20" 36K 20" 40K 20: 44K 20" 48K 20" 52K
mTable1.  255.9 250.1 256.4 263.0 265.7 252.7 253.0 253.5
2023 PTI Farm Row Width Study: 20" Row Corn DKC 64-22
$1,300
$1,250 +$37.70/A.  +$34.54/A.
+$20.15/A.
+$4.20/A.
$1,200
3
£ -$51.99/A.
g s1150 -$67.90/A.
3 -$82.74/A.
$1,100
$1,050
$1,000 . . * . . " "
30" 36K 20" 28K 20"32K 20" 36K 20" 40K 20: 44K 20" 48K 20" 52K
=Table2. $1,201.33  $1,205.53 $1,221.48  $1,239.03  $1,235.87 $1,149.34  $1,133.43  $1,118.59
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20" Narrow Row Corn Seeding Rate Study Continued

Table 3. illustrates Golden Harvest®
10L16 achieved agronomic optimum
yield at the 40K seeding rate at 245.6
Bu/A., with +14.7 Bu/A. yield
increase over standard 30" rows at
36K seeding rates.

Table 4. represents economics and
indicates 32K seeding rates achieved
economic optimum seeding rate,
with +$70.60/A. gains over 30" rows.

Table 5. summarizes both corn
hybrids in yield and net return. On
average, highest yield and economic
return occurred at seeding rates of
36K and 40K, with yields ranging
from +9.8 Bu to +12.3 Bu/A. over the
industry standard of 30" rows.

20" rows did offer yield gains over
and above 30" rows. This yield
advantage may be reflected upon the
severe drought encountered in the
month of June. 20" row corn may
have had some advantage of quicker
crop canopy, cooler soil

2023 PTI Farm Row Width Study: 20" Row Corn GH 10L16

250.0

+14.7 Bu/A.

+12.5 Bu/A. |

20" 36K 20" 40K
243.4 245.6

245.0
+10.1 Bu/A.

I +0.6 Bu/A.

20: 44K 20" 48K
241.0 231.5

+10.0 Bu/A.

240.0
235.0
+0.00 Bu/A.
230.0
225.0
220.0
215.0

30" 36K 20"28K 20"32K
230.9 230.9 240.9

Yield/A.

-4.1 Bu/A.

20" 52K

= Table 3. 226.8

2023 PTI Farm Row Width Study: 20" Row Corn GH 10L16

$1,200

$1,150 +§70.60/A.  L566.38/A.

$1,139.18

+$60.56/A.

20" 40K
$1,129.14

+$35.00/A.

$1,100
$1,050
$1,000
$950
$900 30" 36K

$1,103.58

+$18.63/A.

20: 44K
$1,087.21

-$49.31/A.

20" 48K

$1,019.27

Net Return/A.

-$91.77/A.

20" 52K

wTabled.  $1,068.58 $1,134.95 $976.81

temperatures and lower 2023 20" Corn Row Width Summary Table 5.
weed competition.
P §1,200 +5.3Bu + u +12.3Bu 460
$1,180
$1,160 255
" $1,140 250
g $1,120 2
i $1,100 2453
3 $1,080 >
$1,060 R40
$1,040 235
$1,020
$1 D00 15" 28K 15" 32K 15" 36 15" 40K 15" 44K 15" 48K 15" 52K 230
wm Return  $1,154.56 $1,180.33 $1,186.99 $1,182.50 $1,118.27 $1,076.35 $1,047.70
—o—Yield 240.5 248.65 253.2 255.65 246.85 242.25 240.15

Planting Date: 5/3 Hybrid: GH 10L161, DKC 64-22

Population: Varied

Row Width: 20" Rotation: CAB Corn Price: $5.31 Seed: $350/Bag
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Multi-Year Narrow Corn Row Width Study

Each year we have thousands of growers that come to the PTI Farm to have a conversation
about agronomics. One question we talk about often is corn row width. Many farms today that
are on 30" corn rows, say they switched from wide 38" or 36" wide rows back in the early 70’s. If
this is the case, growers have been implementing 30" row corn systems for nearly 50 years. The
question now is, has 50 years been long enough to do the same thing over and over, or is time
now for a change to another system that could offer higher yields and profitability?

The question comes down to this; What revenue gain would cause a farmer to run to their local
equipment dealer and convert their planters, harvest equipment, tractor tires, side-dress
equipment, or even over-all management to narrow rows?

Table 1. illustrates multi-year
data over the timeframe of 2019-
2023 and reveals 20" rows
offering an overall economic
advantage of +$38.86/A. over
30" rows planted at 36K.

Table 2. illustrates multi-year
data over the timeframe of 2022-
2023 and reveals 15" rows
offering highest economic
advantage of +$60/A. to
+884.47/A. over 30" rows planted
at 36K.

Data suggests that 15" rows
have proven to offer much higher
net return than that of 20” rows.
In fact, 15" corn has offered yield
1.5X to 2.2X to that of 20" rows.
One thing is true, narrow rows are
offering more overall revenue
than 30" rows, however it is
uncertain on how high this
number needs to be in order to
get a grower to switch from 30"
rows to narrow?

$50
$45
8 40
B $35
L]
© 430
Q
& $25
< $20
)
2 $15
3 $10
o

$0

Multi-Yr 2019-2023 20" Row Advantage over 30"

+$39.31/A.

+$11.46/A.

36K

+$7.60/A.

44K

40K
Table 1. Seeding Rate (1000)

$100.00

$80.00

$60.00

$40.00

$20.00

Net Return/A.

$-

$(20.00)

$(40.00)

Multi-Yr 2022-2023 15" Row Advantage over 30"

+$84.47 /A.

+$74.36 /A.
+$60.00 /A.
+$51.31/A.
+$35.80 /A.
I +$23.34 /A. I I I I
! 36K 40K 44K 48K

28K

- $(29.64)/A.
Table 2. Seeding Rate (1000)
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20" Narrow Row Corn At-Plant Nitrogen Study

Objective: This study evaluates the yield and economic =
impact adding at-plant nitrogen in a narrow row 20
inch corn program.

For many growers, nitrogen management may be

difficult in narrow row corn due to row width, tire size,
and equipment.

This study evaluates adding an at-plant Conceal® dual
band nitrogen application to help improve nitrogen
management in narrow 20" corn rows.

This study evaluates two nitrogen programs:

v" 50% N 32% UAN Weed-n-Feed + V10 50%N Side-dress

v' 25% N with 32% UAN Weed-n-Feed + 25% N at-plant Conceal® at-plant N + V10 50%
Side-dress

Figure 1. Conceal At-Plant Nitrogen

Yield/A.

260.00
258.00
256.00
254.00
252.00
250.00
248.00
246.00
244.00

m 50% Weed-N-Feed + 50% V10 Sidedress " 25% Weed-N-Feed + 25% Conceal®+50% Sidedress

2023 Narrow Row Corn Nitrogen Placement Study =

.

Ies

Results: Adding an at-plant nitrogen placement resulted in yield gains of +9.3 Bu/A., creating an
additional gross revenue of +$49.38/A.

Planting Date: 5/3 Hybrid: DKC 59-82 Population: 38K Row Width: 20" Rotation: CAB Corn Price: $5.31
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20" vs 30" Short Corn Row Width/Seeding Rate Study

Objective: To evaluate yield and economic impact of planting short corn hybrids in both 30” and
20" rows, planted at seeding rates of 34K, 42K, and 50K.

Short corn is a new platform of corn that is designed to be short in stature. Overall plant height
is decreased due to node “stacking” from ear placement to the soil surface. Short cornis
designed to be planted at higher seeding rates, due to its lower biomass and plant
architecture/design.

Due to the plant design, it is recommended to plant short corn hybrids at higher seeding rates
near 40K. With 30" row width being the industry standard, this study’s goal is to help determine
if short at higher seeding rates is acceptable in wide row 30", or will growers need to shift
towards narrow (20" or 15”) in the future in order to optimize yield and profitability.

Figure 1. Short Corn Node Stacking Figure 2. Short Corn Height Difference

. ; 1iﬁﬂ‘ \ | : ;‘:
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20" vs 30" Short Corn Row Width/Seeding Rate Study

Results: RT5575VX2 resulted in the highest net return when planted in narrow 20" rows at 42K
seeding rates. All 20" row seeding rates out-perfomed the 30" rows on an economic basis.
However, in 30" rows, the lowest 34K seeding rate achieved economic optimum for that row
width system. Just comparing each row width’s economic seeding rate, 20" rows tallied
additional net revenue of +$42.75/A.

RT6203VX2 tallied its highest net revenue planted in narrow 20" rows at the 42K seeding rate.
As with RT5575VX2, all 20" row seeding rates outperformed the 30" rows on an economic
basis. 30" rows achieved its economic optimum seeding rate at the lower 34K seeding rate.
Between the two-row width’s, 20” rows resulted in additional net revenue of +$57.08/A.

2023 Short Corn Row Width/Seeding Rate Study: RT5575VX2 Economics

$1,108.94
$1,073.62

$1,066.19
$1,055.30
$1,045.48 I

30" 50K 30" 42K 30" 34K 20" 34K 20" 50K 20" 42K

$1,095.40

2023 Short Corn Row Width/Seeding Rate Study: RT6203VX2 Economics

$1,193.36
$1,162.30
$1,144.25
$1,136.28
$1,122.74
$1,103.36 I
30" 50K 30" 42K 30" 34K 20" 50K 20" 34K 20" 42K
Planting Date: 5/2 Hybrid: RT5575,6203VX2 Population: 33K,42K,50K Row Width: 30"/20” Rotation: CAB Corn Price: $5.31  Seed Cost: $300/Bag
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REVLINE® HOPPER THROTTLE™ Hopper Box Treatment Study

Objective: To evaluate yield and net return of

™ Industry-Leading 6oz
REVLI'NE®‘ HOPPE'R THROTTLE™, a talc Blo-fertlty , ol
graphic/micronutrient planter box treatment. & N-Fixing Proven it aacieg BoStinuland
Miltl'ﬂhii gmmru'ruur:.um:mML

HOPPER THROTTLE™ is an 80/20 talc graphic | At drocam

Azntobacter vinelandil

i Bacilius amyloliquetacio
blend for planters t.hat also contains . A st
Manganese, and Zinc. It places essential Bl megtrm

. us pum
nutrition, flow agents, and crop enhancement Bacilus subtl

Trichodarma harzianum

components directly on the seed to aid in
singulation and improve seedling vigor and

growth. Iy —

80/20
Tale/Graphite +
Mn & Fe

1.35 Ibs Zinc

Results: HOPPER THROTTLE™ hopper box
treatments offered average yield gains of +3.1 Bu/A. with a postive net return on investment of

+$3.46/A. - :
2023 RevLine HopperThrottle Corn Study: Yield
208.5
208.0 +3.1 Bu/A.
207.5
207.0
. 206.5
< 2060
T 2055
> 205.0
204.5
204.0
203.5
203.0 ,
Control RevLine
u Table 1. 204.8 207.9
2023 RevLine HopperThrottle Corn Study: Economics
$1,092.00
+$3.46/A.
$1,091.00
< $1,090.00
S~
£ $1,089.00
E
& $1,088.00
3
Z $1,087.00
$1,086.00
$1,085.00 .
Control RevLine
mTable 1. $1,087.49 $1,090.95

Planting Date: May 10th  Hybrid: GH 15J91  Population: 26K Row Width: 30" Rotation: CAB  Corn Price: $5.31 HOPPER THROTTLE: $13.00/A. Talc/Graphite: $0.15/A.
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REVLINE® HOPPER THROTTLE™ Hopper Box Treatment lowa Trial

Objective: To evaluate yield and net return of

REVLINE® HOPPER THROTTLE™. This trial was | Industry-Leading . il
done as a 3 location PTI partner trial, Ei“,]f:{:m;" ' ... S0
implemented by Arnold Farms located in Microbes e s
Hamilton, Hancock and Hardin County, lowa. iy

Baclllus amyloliquefacions
HOPPER THROTTLE™ is an 80/20 talc graphic ;ﬂ;@:ﬂ;ﬂ“
blend for planters that also contains s
Manganese, and Zinc. It places essential Trchoderm harzianum
nutrition, flow agents, and crop enhancement s i e

components directly on the seed to aid in

singulation and improve seedling vigor and b Ta.cfg“l';";ﬂim
growth. 1.35 Ibs Zinc fng Fe

Results: HOPPER THROTTLE™ treatments
offered average yield gains of -0.67 Bu/A. with a negative return on investment of -$16.54/A.

2023 RevLine HopperThrottle Corn PTI Partner Trial: Yield
3
+2.3 Bu/A.
2
31
c
o
% Hamilton W
@
5 -1 -0.4 Bu/A.
£ 2
(=}
T
g3
4 -3.9 Bu/A.
-8 County in lowa
2023 RevLine HopperThrottle Corn PTI Partner Trial:
Economics
$- —
Hamilton
5.00
$(5.00) $0.79)
$(10.00)
; $(15.00
% L 1 $(15.12)
2 $(20.00)
2 $(25.00)
$(30.00)
$(35.00)
$(33.71)
$(40.00) County in lowa

Planting Date: March 19  Hybrid: Integra 6641SS  Pop:: 26K  Row Width: 30" Rotation: CAB  Corn Price: $5.31 HOPPER THROTTLE: $13.00/A. Talc/Graphite: $0.15/A.
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Rosens StrideBio™ Hopper Box Treatment Study

Objective: To evaluate yield and net return of Stride Bio™, a talc graphic/micronutrient planter
box treatment.

Stride Bio is an 80/20 talc graphic blend for planters that also — — @Eﬁﬂuﬂﬂ
contains Calcium, Magnesium, Sulfur, Iron, Manganese, and s 0 RID: BIO

Zinc. It places essential nutrition, flow agents, and crop

enhancement components directly on the seed to aid in

. i ; o r———
singulation and improve seedling vigor and growth. ot Andlss
Calcium (Ca) 1.0%
Magnesum (g 05%
Sulfur (S) 4.0%
4.0% Combined Sulfur
Results: Stride Bio™ hopper box treatments offered average "% soiiie ion o
yield gains of +3.8 Bu/A. with a postive net return on I o -
. Zinc (Zn) 10.0%
investment of +$17.03/A. 0% Water Saible 7o
Derived from: Dolomitic Li Iron Oxide, Mang Sulfate, Zinc

. . Sulfate, Zinc Oxide.
AS a Second year prOdUCt StUdy, 2-yr yleld galnS average +33 Also contains non-plant food ingredients: Talc & Graphite in an 80/20 ratio.

Bu/A. with corresponding economic gains of +$15.33/A. GENERAL INFORMATION

Stride Bio places essential nutrition, flow agents, and crop
enhancement components directly on the seed to aid in singulation

This trial was done as a PTI partner trial, implemented by and improve seeding vigor and growth. Stride Bio is compatible with
. . fungicide, insecticide seed treatments and inoculants, but does not
Shronk Farms in Hillsboro, Texas. replace those products. Stride Bio replaces the need for adding talc
or graphite.
2023 Rosens Stride™ Bio Talc/Graphite Micronutrient Study: Yield
125.0
+3.8 Bu/A.
124.0
. 1230
<
g
122.0
121.0
120.0
1190 Table 1.
= Talc/Graphite 120.9
= Stride™Bio 124.7

Planting Date: March 19 Hybrid: Integra 6641GSS  Population: 26K  Row Width: 30” Rotation: CAW Corn Price: $56.31  Stride Bio: $3/A. Talc/Graphite: $0.15/A.
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Rootella® F Hopper Box Corn Inoculant Study

Objective: To evaluate yield and net return of Rootella® F planter box treatment.

Rootella® F concentrated fine powder
mycorrhizal inoculant effectively inoculates

plants with vigorous endomycorrhizal fungi. ®
The mycorrhizal inoculation improves plant
nutrient uptake and has been proven to

improve crop yield; reduce fertilizer, compost,
and irrigation requirements; and increase plant by Groundwork BioAg
durability under stress. Rootella® F

mycorrhizal inoculants are ideal for manual mixing with
seeds. This product formulation clings to seeds and
lends itself well to the planter box applications.

Results: Hopper box treatments of Rootella® resulted in
yield gains of +4.7 Bu/A. and offered economic gains of
+3818.46/A. 2-Yr data has proven yield advantage of +3.3
Bu/A. with net returns of +$14.54/A.

This trial was done as a PTI partner trial, implemented
by Pfiefer Farms in Mazon, IL.

2023 Rootella® Hopper Box
Treatment Trial: Yield

244

242
< 240 +4.7 Bu/A.
3 238
Q
= 236

234

W

230

Control Rootella®

mTable 1. 234.3 239.0

Planting Date: April 24" Hybrids: DK 59-81SS, Becks 6374V 2P, Becks 6256Q Population: 36K Row Width: 30" Rotation: CAB Corn Price: $5.31  Rootella®: $6.50/A.
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TerraMax Hopper Box Corn Inoculant Study

Objective: To evaluate the use of MicroAZ-ST Dry™, a seed treatment inoculant that aids with
bacterial growth and survival. MicroAZ-ST Dry™ is a Azospirillum based product that help
microbes fix atmospheric nitrogen to a usable form and gather more nitrogen from the soil.
Once the bacteria attach to the roots it helps to stimulate root development to improve nutrient
uptake.

Results: MicroAZ-ST Dry™ treatments resulted in yield gains
of +2.3 Bu/A. At a $5.31 corn commaodity price and a product ‘ AN
cost of §5.91/A., MicroAZ-ST Dry™ offered economic gains of | MicroAZ-ST
$6.30/A.

Multi-year data from 2022-2023 show that MicroAZ-ST Dry™
treatments have an average yield gain of +2.7 Bu/A. and an
economic gain of +$6.48/A.

2023 TerraMax MicroAZ-IF Inoculant Study: Yield

214

+2.3 Bu/A.
212
210

208

Yield/A.

206

204

202

200 "
Control MicroAZ-IF™

m Series1 210.1 212.4

Planting Date: May 10th Hybrid: GH 15J91  Population: 36K  Row Width: 30"  Rotation: CAB  Corn Price: $5.31 MicroAZ-ST: $5.91/A.
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Terrasym® 450 + Dust™ Hopper Box Study

Objective: To evaluate the use of Terrasym® 450, a unique strain of beneficial microbes called
pink pigmented facultative methylotrophs (PPFMs), specially selected for use in corn.

NewLeaf Symbiotics® and Low Mu Tech™ have combined proprietary Terrasym® microbial
technology with a micro-plastic free, patented DUST™ seed flow lubricant. Terrasym® 450 +
DUST™ for corn is designed to improve seed lubrication and seed flow during planting and
deliver improved nutrient uptake leading to robust early season root development, enhanced
tolerance of abiotic stress throughout the growing season, and higher yields at harvest.

Results: Hopper box treatments of Terrasym® 450 + Dust™ resulted in yield gains of +2.1 Bu/A.
over standard 80/20 talc graphite applications. At a $5.31 corn commodity price and a product
cost of $6.00/A., economics netted +$5.30/A. 2022-2023 data averages +1.41 Bu/A. yield
increase with net returns of +$2.65/A.

2023 Terrasym® + Dust™ Hopper Box Inoculant Study: Yield

Control: 80/20 Talc/Graphite

160 170 180 190 200 210 220 230 240
Control: 80/20 Talc/Graphite Terrasym® 450 + Dust™
m Table 1. 209.5 211.6
Yield/A.

TBrrasvm © 450
e
Dusr

0 coRN

¢ Newleaf

l symbiotics®

Planting Date: May 15" Hybrid: DKC 59-82VTDoublePro Population: 36K Row Width: 30” Rotation: CAB Corn Price: $5.31
Terrasym 450+Dust: $6/A
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Terrasym®450 + Dust™ + CRW Mitigation Hopper Box Study

Objective: To evaluate the use of Terrasym® 450 + Dust™ + TS210™ (CRW Mitigation
BioPesticide) compared to a traditional insecticide treatment. TS210 triggers the plants’
defenses when it's applied to the seed in turn has a decrease in Corn Rootworm larva root
feeding. When there is root damage due to feeding TS210 helps increase root regrowth.

Terrasym® 450 + Dust™ + TS210 combined help to improve seed lubrication and seed flow
during planting and deliver improved nutrient uptake leading to robust early season root
development, protect against Corn Rootworm larva feeding and increase root regrowth,
enhanced tolerance of abiotic stress throughout the growing season, and higher yields at
harvest.

Results: Hopper box treatments of Terrasym®450 + Dust™+ TS210 resulted in yield gains of
+3.45 Bu/A. over the control applications. At a $5.31 corn commodity price and a product cost
of $§14.75/A., economics netted +$3.57/A. where a traditional insecticide treatment was used it
resulted in a net loss of -$1.07/A.

2023 Terrasym 450 + DUST + Rootworm
$4.00

$3.57
$3.00
$2.00
$1.00
S-

o -

$(1.00)
$(1.07)
$(2.00)
[terasymosa h ’ N ew I. e af
7/ symbiotics
Planting Date: May 15" Hybrid: DKC 59-82VTDoublePro Population: 36K Row Width: 30” Rotation: CAB
Corn Price: $5.31 Terrasym450+Dust+ TS210: $14.75/A Capture: $18.06/A.
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Broadcast vs Banding Dry Fertilizer Study

Figure 1. Broadcast Dry Fertilizer

Objective: To evaluate yield and economics of
traditional broadcast applications of dry fertilizer
compared to 8” deep high concentrated strip-till
banding.

Based upon soil test results and yield goals of 250
Bu/A. corn in a corn/soybean non-irrigated rotation, a
broadcast surface application was made with a
traditional spinner truck (Figure 1). Using the same
fertilizer rates, a strip-till bar was used to place fertilizer
in high concentrated strips 8” deep on 30" corn rows
(Figure 2). Corn was then planted directly into the strips
above the 8" fertilizer placement. A KUHN® Krause®
1200 Gladiator® pulling a Montag® Equipment 2208
Gen 2 fertilizer cart was used to implement this testing
program for 2023.

Results Table 1. illustrates banded fertilizer out-
performed broadcast at every efficiency rate. 100%
rates offered +8.6 yield increases, 75% at +11.4 Bu/A.,,
50% at +6.0 Bu/A. and 25% banded rates at +1.8 Bu/A.

2023 PTI Farm Fertilizer Efficiency Study: Yield

+8.6 Bu/A.

+11.4 Bu/A.
+6.0 Bu/A.

Yield/A.

+1.8 Bu/A.

100% Band 100% Broadcast  75% Band  75% Broadcast ~ 50% Band  50% Broadcast ~ 25% Band  25% Broadcast 0# Fert. Applied

= Table 1. 278.2 269.5 266.0 254.6 261.8 255.8 253.2 251.4

250.3
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Broadcast vs Banding Dry Fertilizer Study Continued

Using University of lllinois Machinery Cost Estimates Table 2. University of IL Machinery Cost Estimates

in Table 2., strip-till resulted in additional costs of ilags Praciice Dl Category Cost

+89.60/A. in comparison to a conventional tillage program.  |[conventional Till ‘Soil Finisher $  14.60
Using this cost scenario, Table 3. illustrates the economic Plant S 2140
impact. 100% banded rates of fertilizer offered net revenue ;Z:::'zer epiead Z ;'gg
gains on +$36.60/A., while 75% banded rates offered . '

overall highest efficiency of +$50.93/A. The two lowest Strip Till Strip $ 25.90
rates of 50% and 25% at +$22.26/A. and -$0.04/A. Eram——
respectively. Total: $  53.60

2023 Corn Band vs Broadcast Fertilizer Study: Economics

+$36.60/A.

+$50.93/A.
+$22.26/A.
I I I B I

100% Band 100% Broadcast 75% Band 75% Broadcast 50% Band 50% Broadcast 25% Band 25% Broadcast  0# Fert. Applied
mTable 3. $1,467.64 $1,431.05 $1,387.20 $1,336.27 $1,350.11 $1,327.85 $1,314.88 $1,314.92 $1,329.09
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Broadcast vs Banding Dry Fertilizer Study Continued

Table 4. illustrates multi-year data from the PTI Farm over the years 2021, 2022 and 2023. Over
this timeframe, banded dry fertilizer has resulted in the highest average yield gains at the 75%
fertilizer rate, while 100% and 50% at +6.5 to +6.7 Bu/A. respectively. Reduced rates of 25%
offered lowest gains of the study at +3.1 Bu/A.

Table 5. reflects the economics over the same 3-year time period. 75% rates has offered highest
net returns at +$37.48/A., while 100% and 50% rates just behind at +$25.20 and +$26.75/A. 25%
rates proved lowest returns at +$6.52/A.

2021-2023 Avg Band vs Broadcast Yield Advantage
10.0
9.0 +8.9 Bu/A.
< 80
B 6.7 Bu/A
g 70 +6.5 Bu/A. 0./ BU/A.
S 6.0
<
3 50
£ 40
= +3.1Bu/A.
o 30
-]
£ 2.0
1.0
0.0
100% 75% 50% 25%
2021-2023 Avg Band vs Broadcast Economic Advantage
FALID $37.48
$35.00
< $30.00
26.75
E $25.20 s
2 $25.00
o
2 $20.00
v
<
P $15.00
s
= $10.00 TET
$5.00 IIII
$0.00
100% 75% 50% 25%

Planting Date: April 30th Hybrid: DKC 66-17RIB Population: 36.5K Row Width: 30" Rotation: CAB Corn Price: $5.31
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Corn Fertilizer Rate Efficiency Study

Objective: To evaluate varying rates of dry fertilizer to evaluate agronomic yield and economic
optimums.

Figure 1. Traditional Broadcast Fertilizer

Soil tests were pulled in the Fall of 2022 and

recommendations were generated by a local soil test i
lab using University of lllinois fertility standards.
Based on these results, a 100% rate of fertilizer was
established for 250 Bu/A. corn in a corn/soybean crop
rotation. 100% rates of DAP (18-46-0) and Potash (0-0-
60) were then evaluated compared to lower rates of
75%, 50%, 25%, and 0%. These rates were applied in
both a traditional broadcast, as well as a banded
application and averaged overall both scenarios.

Results Table 1. illustrates yield performance of each
individual rate of fertilizer. Highest yield (Agronomic
Yield) was obtained at the 100% rate, while every
lower rate suffered yield loss. Cutting fertilizer to 75%
rates resulted in losses of -13.6 Bu/A, 50% at -15.1
Bu/A., 25% at -21.6 Bu/A., and 0% rates at -23.6 Bu/A.

2023 Corn Fertilizer Efficiency Rate Study: Avg Yield

280.0

275.0

270.0
<\i 265.0

-13. 4

= 550 -15.1 Bu/A. 146 Buih
>
o 255.0 -21.6 Bu/A.
o) -23.6 Bu/A.
S 250.0

245.0

240.0

235.0

0% Rate 25% Rate 50% Rate 75% Rate 100% Rate
m Table 1. 250.3 252.3 258.8 260.3 273.9
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Corn Fertilizer Rate Efficiency Study Continued

Table 2. below indicates that economic optimum occurred at the 100% fertilizer rate, as all

lower rates of fertilizer generated negative losses. All 25% to 75% reductions proved economic
losses ranging near -$70/A., however 0% rates proved lower losses of only -$39.98/A. due to no
actual fertilizer cost factored into net return.

$(39.98)

Table 2.

2023 Corn Fertilizer Efficiency Rate Study: Economics

$(71.72) $(69.57) $(69.71)

This study is designed as a 10-yr study to look at a long-term approach of evaluating fertilizer
performance, cost of fertilizer, and overall soil test levels. 2023 was our 3" year of this long-
term study and proved to be the first year where fertilizer rate reductions did not offer higher
economic returns. Since soil samples are taken annually, it gives us the ability to monitor soil
test levels at each fertilizer rate over time. Tables 3-4. summarize soil test P and K levels from
our first soil test in year 1, compared to new soil test in 3" year (2023).

Table 3. P Level

80
70
60
50
40
30
20

East Tract: P Levels: #'s/A. 2021-2023

100% 75%

® Year 1 66 69
" Year 3 69 66

East Tract: K Levels: #'s/A. 2021-2023
400
2 350
|
x
< 300
2
o 250
'—
200
25% 0% 100% 75% 50%
68 67 ®Year 1 363 351 354
48 36 mYear 3 325 307 316

25% 0%
357 372
301 295
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Corn Fertilizer Rate Efficiency Study Continued

Table 5. shows soil

test P levels have 3-Yr Soil Test P Level Summary: 2021-2023
held within -4% over 0.00
the 3-yr time period, -0.05 .
however -25-29% < -0.10
reductions in soil o -0.15
test P were seen at fs -0.20
50% to 75% rates. § -0.25
0% rates resulted in 5 -0.30
the highest losses at & -0.35
-46% deficit. 2 -0.40
-0.45
Table 6. shows soil -0.50
test K levels, proving 75% 50% 25% 0%
much lower deficit ® Table 5. -0.04 -0.25 -0.29 -0.46
reductions
compared to that of 3-Yr Soil Test K Level Summary: 2021-2023

soil test P. 0% rates

resulted in the 0.00
highest deficit at ;
-0.05
-21%, while _‘\;
o, o, ) £~
75%,50%, and 25% o -0.10
fertilizer rates 4
proved -11% to 16% g -0.15
lowering of soil test o
o
K. s -0.20
These reductions in
. -0.25
soil test levels most 75% 50% 25% 0%
likely are the reason wTable6.  -0.13 -0.11 -0.16 -0.21

for lower yields in

2023. In 2021-2022, fertilizer rate reductions offered higher net returns that of 100%
recommended rates of fertilizer. However, as soil test levels have been diminished or “mined”,
yield deficit is beginning to occur. Two years of rate reductions and savings of fertilizer worked
agronomically and financially, especially with higher actual fertilizer prices. Is it possible that by
year 3, we drew soil test levels low enough to drive yield lower? Since this a 10-yr study, it will be
interesting to evaluate this over the next 7 years.
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Broadcast vs Banding Rate Efficiency Study

Objective: This study evaluates yield and economics ~ Figure 1. Broadcast Dry Fertilizer
of traditional broadcast applications of dry fertilizer ;
compared to concentrated strip-till bands applied 8"
in depth under the corn row. The goal of this study is P
to answer the question; “If | band dry fertilizer versus |
broadcast applying, can | use a lower rate of
fertilizer without sacrificing yield and profitability”?

Based upon soil test results (Fall 2022) and yield
goals of 240 Bu/A. corn in a corn/soybean rotation,
dry fertilizer was applied in a traditional broadcast
surface application as a spinner truck (Figure 1).

To study placement efficiency, using the same
fertilizer rates, a strip-till bar was used to place
fertilizer in high concentrated strips 8" deep on 30"
corn rows (Figure 2). Corn was then planted directly
into the strips above the 8" fertilizer placement.

A KUHN® Krause® 1200 Gladiator® pulling a
Montag® Equipment 2208 Gen 2 fertilizer cart was
used to implement this testing program for 2023.

To address, rate efficiency, fertilizer was
applied at the following rate
structure in both strip-till bands
and broadcast applications:

e 100% Rate
e 75% Rate,

e 50% Rate

e 25% Rate

e 0% Rate
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Broadcast vs Banding Rate Efficiency Study Continued

Results: Table 1. illustrates the yield of all rates in band and broadcast applications. Highest
overall yield came from 100% banded application at 278.2 Bu/A., +8.6 Bu/A. better than 100%
rates in a traditional broadcast application. As rates were lowered to 75% and 50% rates, yields
fell by -3.5 to -7.7 Bu/A. 25% bands resulted in significant losses of -16.3 Bu/A. Applying no
fertilizer at all resulted in losses of -19.2 Bu/A.

Table 2. describes a telling
story summarizing
economics. 100% rate of

2023 Band vs Broadcast Rate Efficiency Study: Yield

+8.6 Bu/A.
280 278.2

285

fertilizer in bands resulted in | ,55
net positive returns of 270 2685

-3.5 Bu/A.

+$36.59/A., however all 265 i ROV
other rate efficiencies tallied |260

economic losses. 75% rates | %%

in bands resulted in losses 250

of -$43.85/A., 50% banded

261.8
-16.3 Bu/A.
253.2 -19.2 Bu/A.
250.3
rates at -$80.94/A. and 25% | .

fertilizer cost -$116.16/A. Table 1.

w100% Broadcast m100% Banded w75% Banded 50% Banded m25% Banded m 0% Rate

245

240

This study is part of a 10-yr 2023 Band vs Broadcast Rate Efficiency Study: Economics

study to help understand $1,480 S

band vs broadcast and how |10

reduced fertilizer and soil $1,440 $1,431.05

test levels could affect $1,420

overall corn yield and $1.400 ST

economics. We are currently |s13s0

in year #3 of the study. As $1,360 -$80.94/A.

mentioned in our Multi-Yr $1,340

Fertilizer Rate Study of this | $'32° SOSE
i i i $1,300 _

publication, it appears that ' Table 2.

one could question that 100% Broadcast m100% Banded ~u75%Banded - 50% Banded ~m25% Banded

reduced application rates

may be drawing soil test levels down and could be hampering yield. Could early season drought
be affecting the lower rates? We look forward to evaluating this over the next 7 years of this 10
year study.

Planting Date: April 30th Hybrid: DKC 66-17 Population: 36.5K Row Width: 30" Rotation: CAB Corn Price: $5.31 DAP: $870/T  Potash:$770/T
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Mosaic® Sulfur/Boron Dry Fertilizer Study

Objective: To evaluate yield and net return of Mosaic® fertilizer products MicroEssentials®
SZ®, and Aspire® to offer sulfur and boron in addition to traditional dry phosphorous and

potassium fertilizer.

MicroEssentials® SZ™ is a 12-40-0-10S-1Zn and combines nitrogen, phosphorus, sulfur, and
zinc into one nutritionally balanced granule, creating a single source for balanced crop nutrition.
The unique chemistry and precise nutrient ratio of MicroEssentials® features; uniform nutrient
distribution, increased nutrient uptake, and season long sulfur availability.

Formulated using Nutriform® technology, Aspire® is a 0-0-58 that provides two forms of boron
(Sodium Borate 50% and Calcium Borate 50%) with potassium into a single granule for uniform
nutrient distribution, season-long boron availability and flexible spring or fall application.

In this study, both Mosaic products are equivalently
compared to traditional applications of 230#/A. of
18-46-0 DAP and 130#/A. of 0-0-60 potash as a
control.

Mosaic

MicroEssentials

SZ

12 40 0 10 1

N P,0; K0 S Zn
N
Aspire

0 0 58 0.5

N P,0; | K,0 B
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Mosaic® Sulfur/Boron Dry Fertilizer Study

Boron (B) is a micronutrient critical to the growth and health of all crops. It is a component of
plant cell walls and reproductive structures. Boron, a water-soluble micronutrient, is especially
prone to leaching. Since boron is a neutrally charged ion, it floats in ecosystems until it finds a
substance to which it can bond to. During periods of heavy rain, boron is flushed out of the soil
quickly. Boron serves two primary roles; one is supporting plant cell division, and the second is
during the silking stage of development, in which boron helps transfer water and nutrients from
the roots up through the plant. B is required in small amounts, in fact a 200 Bu/A. crop only
uptakes 0.2lbs of B.

Sulfur (S) is an essential nutrient for corn growth and is a critical nutrient to make required
proteins. One bushel of corn typically requires 0.1 to 0.12lbs/Bu. S uptake occurs over the entire
growing season, with relatively constant uptake from the 14-leaf stage to maturity. Unlike
nitrogen, only 40% to 50% of S is taken up by flowering. S is also very mobile in most soils, like
nitrate, because it has a double negative charge and is repelled by the negative charge of the
soil, unlike nutrients like potassium, calcium, or magnesium

Results: Mosaic® Micro-Essentials® SZ® offered yield advantages of +5.5 Bu/A. over a
traditional DAP program. These yield advantages equated to positve net returns of +$13.54/A.
after cost of product. ASPIRE® treatments offered yield advantages of +9.1 Bu/A. over the
Micro-Essentials® SZ®/ POTASH program, and equated to a positve return of +$35.72/A.
Overall, the full Mosaic® program resulted in yield gains of +14.6 Bu/A. with net returns of
+$49.46/A. compared to a traditional DAP/POTASH program.

2023 Mosaic® Sulfur/Boron Dry Fertilizer Study: Yield

-y

220.0 225.0 230.0 235.0 240.0 245.0 250.0
DAP/POTASH Micro-Essentials® SZ®/ POTASH Micro-Essentials® SZ®/ASPIRE®
m Table 1. 2311 236.6 245.7
Yield/A.
Planting Date: 4/26 Hybrid: DKC 66-17RIB  Population: 36K Row Width: 30" Rotation: CAB Corn Price: $5.31 Mosaic SZ/ASPIRE: $170.52/A.

Mosaic SZ/POTASH: $157.91/A. DAP/POTASH: $142.25/A.
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Liquid vs Dry Fertilizer Fall Strip-Till Study

Objective: To evaluate yield and economic impact of dry and liquid fertilizer program in fall strip-
till bands. This 1%t year study compares a traditional dry 18-46-0 and 0-0-60 fertilizer program
versus a replacement liquid fertilizer program. Treatments were as follows:

#1: 100% Dry Fertilizer Program:

150# 18-46-0 + 1504# 0-0-60

#2: 50% Dry Fertilizer Program:

75# 18-46-0 + 75# 0-0-60

#3: Control: No Fertilizer Applied

#4: Liquid Fertilizer Program: 50% Nutrient Equivalent to Dry Program

12.5 Gal/A. Nachurs® Throwback® 9-27-4-4S

20 Gal/A. Nachurs® K-flex® 0-0-19-6S NACHURS

N

#5: Liquid Fertilizer Program: 100% Nutrient Equivalent to Dry Program

25 Gal/A. Nachurs® Throwback® 9-27-4-4S

40 Gal/A. Nachurs® K-flex® 0-0-19-6S
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Liquid vs Dry Fertilizer Fall Strip-Till Study

All liquid treatments were applied in the Fall made with Black Eagle Ag Solution’s strip-till unit.

This bar was fitted with Pump Stack® (Figure 1.), a liquid
fertilizer hydraulic pump. It was paired with EMHD®, and EM
Flowsense™ (Figure 2.) to ensure a top-notch fertilizer
application, as well as row control across the bar. EMHD®
controls liquid application rates using an electromagnetic flow
meter. This opens your options for a wider range of liquid
products. EM Flowsense™ allows you to measure the rate of
fertilizer you are appl