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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 202 3. 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
TTboe Cp yidld dagsfsthrted 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 $%.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

5] Page
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Corn Planting 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 thj t ! z éptimaumn 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. Overthis

2023 PTI Results

Table 1.

255.0
245.0
235.0

L
£ 2250
<C

= 215.0

T

[T}

$ 205.0
195.0
185.0
175.0
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Table 3.

2018-2023 Corn Planting Date: Yield Summary

1stWk  2nd Wk
April April
2200  216.0

3rd Wk
April
252.4

4th Wk
April
233.2

1st Wk
May
2341

2nd Wk 3rd Wk
May May
223.0 2337

4thWk  2nd Wk
May June
215.8 183.9

timeframe , the ideal planting date for corn has been the 3" week of April through 15t week of
May. Highest yield losses have been utra-early planting dates (1%t 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 o

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-.005M0-3Zn 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® 6-0-12-12S
Figure 1. FurrowJet® Placement Figure 2. Conceal® Placement

=
B
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Corn Starter Fertilizer Response by Planting Date Study Continued

F:]esu'tS:Tatl"e?-i"gs”ates Dpso! Tubsufs! Gfsujmj{fs!Zjfm
that every planting date
achieved yield gains from o A
starter fertilizer , except the o 9 SoC e
late June planting date. All JIQ n
other April and May planting 8 :zg z::x
dates resulted in yield gains Eon “ND BU
of +2.1to +9.3 Bu/A. N 312G B! Nz
Weather data (listed below) 1 —
proved cold soil temperatures A7 C @B
that did allow for a perfect o Ub c2nf 1
environment for excellent
starter fertilizer response, Dpso! Tubsufs! Gf %@z 'mPrHilf su jOd hu!
however, economics indicate he
negative return on investment tpit
for all planting dates. Losses ol T
ranged from -$14.46/A. on é g1l 1 Es T “Bq 2jd
the earliest planting date, to f:’ Bt :zg fﬁ""'
increased losses of -$22.43 5 ma Nb 2
to -$67.03/A. These e %6 37 * =K o8fi |
disappointing revenue losses
are all the result of the on- Rn e
going high cost of fertilizer. Rk Ub c3nf |

(® spring Planting Weather: PTI Farm 7 @

Planting Date: Varied Hybrid: GH10L16 Population: 36K Row Wi dt h: Rdtation: 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/ ! Ui f t f ! T

plates created an average of 95% spacing accuracy vs. the L L e Pl
control at 99.5%. 4 /.{ 5 ;‘;’if‘
= 34 ( - l~ ; 5
Extra Holes = Doubles . Q. o

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

= Skips

Over this same time period, for each percentage of singulation Plugged Holes
lost, yield was decreased by an average of-1.98 Bu/A.
PTI Multi-Yr Singulation Study: 2018-2023
0.0
-0.5
2 -1.0
3
% -1.5 -$31.86/A.
&
® -20 -$30.00/A. -$40.50/A. -§51.20/A.
[
8 -2.5 -$36.49/A.
=
2 -30 -$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 66-1 7 Popul at i o nRotatoh: KAB Corn Price: $5Bbw Wi dt h:
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SmartDepth® Corn Planting Depth Study

Objective: To evaluate yield and economic performance of
variousmanuald pso! gmbouj oh! ef g udUn!
» Uhrements, 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, isnear
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 1Seed Furrow

Figure 2 SmartFirmer® Sensor

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® sensor s.
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.

11| Page
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SmartDepth® Corn Planting Depth Study Continued

Results: Tables 1-2. reveal that

SmartDepth® achieved corn
yield within 2.4 Bu/A. of the
optimum planting depth of
226 U! boe! fdpopnj
only $12.74/A.

The telling story in this study is
furrow moisture levels. Table 3.
illustrates average furrow
moisture of 38.8% Currently, the

HAH@NY tflyoy¥H ASSLIRI K {

H pn

o0, do Y. o TR @ me. dzd

HP. @ZP ey, drd EA. dzd

recommendation for ideal
furrow moisture levels to
achieve adequate corn
emergence is near 32%. Table
3. indicates all planting depths
deeper than 1.25Uhad furrow
moisture over 32%. This
indicated good field moisture
and deep planting depths were

notneeded.Bu! 2 U-! boe

planting depths we lacked
npjtuvsf-1!boel ui
big yield losses at those depths.

By using SmartDepth®,
SmartFirmer® and a 20]20®
monitor system, growers can
obtain perfect planting depths
just below the furrow moisture
line.

Planting Date: 5/15

Hybrid: DKC 66-17RIB

{ Yl NI
s} MB b Mpb mMP b HOb HA b HPb o%h 5 & L3 K
u¢ | oM S H ofr H ndr H ndr H nady H ndp H pdn H ndy H ngr H ndy
HAH@NY tflyay® Rl al
N ndnn
© D HEN W PP RO TMPROEMD A O TV W D7 p ) D TEM S
§ N jdnn
S, NE ydnn
o™
O wmcann L =
(2]
N ndmn — — = — Tl
! { Yl NI
o) VR b vpb mP b HOPb HA b Hpb odh 5 & L3 K
= ¢ | oD SviE camo| PvD Mimc| BviD MipH| BVD Mthn| BvD MEEp| BviD odid) BvD Mir M BviD MipH Bvib Mtbn
= -
© HAH &I NS5 SLIK CdzNI¥R 48 dnge;
< a2 A adldzNK
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%o P P ne
p n o n na n o® nm
:nm
H ®
zom v
%Hm
°
‘g M I
|8 nd
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© 5SLJH
Popul ation: 36K Rotation: CAB R cCarn Rhiced$5.81: 3 0 0

12| Page



Precision

Planting. 2023 PTI Results

A

Keeton® Seed Firmer Study

" Figure 1Keetor®Seed Firmel

Objective: This study evaluates the benefits of Keeton® Seed Firmers :
joluiflcpuupn! |

(Figure1).Tf f et ! epotu! bmxbzt! mboe! sj hi
where they belong. With its unique, inthe-trench design, the Keeton®
Seed Firmer gently firms those seeds to the bottom of the V-rench
(Figure 2). The result is even depth, correct seedto-soil contact, and
most importantly , uniform germination .

Results: Table 1.illustrates multi -year yield data over the time period
of 2018 2 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
equates to additional economic gains of
+$12.61/A. compared to not using a seed
firmer.

Figure 2. Good Seed-Soil Contact from Keet@Firmer

P S I I o $ TS
- - 2 |

e ‘-~

il g

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, breakeven occurs at only 51 acres.

-
_—
2018-2023 PTI Multi-Year Keeton Seed Firmer Study: Economics
$35
$30 +28.68/A.
$25
y
5{: $20
g 315
$10
¥57.81/A. +6.77/A.
) - -
S0
Table 2.
w2018 w2019 w2020 2021 w2022 w2023
Planting Date:5/15 Hybrid: DKC66-17RIB Population: 36K Row Width: 30 Rotation: CAB Corn Price: $.31
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Reveal® Residue Management Study

Figure 1. RevealSystem

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

Residue managementisb ! of df t t bsz! gbsu! p
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.

buj po!

Reveal® (Figure 1-2.) is frame mounted, so unlike other row
cleaners, it gets rid of that row unit chatter. It has a n internal
gauge wheel that precisely controls the depth of the cleaning
tines. It also has an airbag that makes sure the depth thatiu { t
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:

1. Reveal® Notch 1 10# Down
2. Reveal® Notch 1 20# Down
3. Reveal® Notch 1 30# Down
4

Reveal® Notch 1 40# Down

Figure2. 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.

313!t jevi! Nbo;l@hffsmeTuve

354
352
g 34:
S , 212 C B/
- 349
_ 34/9
N 348 .1/7 € o8/
347
346
345
344 ﬁf f2im! Sf wf3m! Sf wfdbm! Sf w f5Hbm!
; " W m ! w m! w m! w !
21&Mj guGmpb i§ o Epxo Epxo Epxo Epxo
EUbc2hf ! 34/9 34/8 34/8 35/8 3415 34/3

1263 : 1
1 243 9 6 98 71 8B/

REER!
5!2/686 %R @5 DB/ %R 75 T8/
Sl %8l
2!%75 , Y6/9 BB/
S1MT71 9R36/82!
| 243 6 6
| 243 6 1 I
| %4356

21&8Mj guGmpbi$ o Epxo Epxo Epxo

mUbc3nf %236/B82 Y%R37/86 WMWR38/92 9%W39/84 9R238/88

3134t jef! NbobWBdpsd Trujvatz

:ﬁﬂ wf2Bm! Sf wf3m! Sf wf4bm! S w f5kBm!

.%/2 0B/

Epxo
"®-36/83

Planting Date:5/13 Hybrid: DKC66-17RIB  Tillage: Strip-Till  Population: 36K S p x ! Xj e u iRptatidn1@M  Corn Price: $.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%

X
n
I3
=]

=

3

2
>

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.
% s

Results: Table 1. summarizes multi-year data from 2018-2023, with SpeedTube® planting at
speeds of 4, 6, 8, and 10 MPHonly 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.

312P1314i!hi! Tqffe! QMgbLpont U

3 3/

331

31/6

1
s1n 5NQI INQI INQI 2 NQI

mUb c2nf ! 32/8 3378 332 3207

Planting DateMay 15th Hybrid: DK@G5-95RIB Population: 8K Row Width: 36 Rotation: CAB Corn Price3%
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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 WaveVisiorn® Seedtube system. Seedtubes
are designed for typical planting speeds of 4 to 6 MPH.

Figure 1. WaveVisi®@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
po!zpvs!npojups!jtluifl!qpgqvmb®j po!
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.

l'zpvisf!l gmb

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.

31314'hi ! Tgffe! Qmbou|j
g gg .1/: € Bl
.9%5/8 @B/
o 35/1
@ 35/2 .4/8 C B/
S 35/8 .92 17 6B/ .5/9 C\B/
— 3 5/1 98 6 B/
N 35/@
35/%
35/a
35/3
5N QI INQI ON QI 2 NQI
TffeUvcTff f eUvcTiffeUvcTiffeUvd
mUb canf ! 35/8 35/9 35/1 35/5
Planting DateMay 15th Hybrid:DKC65-95RIB Population: 8K Row Width: 36 Rotation: CAB Corn Price3%
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Corn Tillage/Closing Wheel Study

Objective: To evaluate the performance of nhon-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

Remove Air Pockets

2. Lift and Fracture Side-Walls

Figure 1. AiPoclet
Causing Poor Seed to Sq
Contact

Spike Poly Spike Rubber Disk

Figure 2. Good Seed tc

"

+3

Soil Contact

i
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Corn Tillage/ Closing Wheel Study Continued

This tillage/closing study evaluates yield and economics of six distinct ly 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: Tf bmj oh! p siddy@gnditidrisj o h U!

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 2 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 2 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
uj mmbhf! xbt!vtfelup!njy-1!4d;j
depth tillage pass. Herbicide was used as a burndown to
control early season weeds in the absence of spring
tillage.

No-Till: (Figure 2.) Plantingej sf dumz! j oup
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,
effq!24U!sjggjoh! xjui!bhhs
residue. A spring soil finisher leveled before planting.

Strip-Till (Figure4.)J o! ui f ! gbmm! bguf s
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.

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
occurred within all closing systems with a
spread of only 3.7 Bu/A. Manual
FurrowForce® outperformed all other
closing systems in conventional tillage.
Martin Manual 2-Stage system had the
highest loss in this tillage losing

-3.7 Bu/A. compared to Manual
FurrowForce®

Vertical -Till: Manual FurrowForce®
outperformed all other closing systems in
vertical tillage. FurrowForce® proved
positive yield gains compared to all other
closing systems by +5.7 to +12.7 Bu/A. In
this difficult to close planting environment,
dual traditional rubbers proved highest
yield losses of -12.7 Bu/A. with revenue
losses of -$67.44/A. All other closing
systems resulted in revenue losses of
-$30.27 to -$61.07/A.

Strip-Till: FurrowForce® proved positive
yield gains compared to all other closing
systems by +6.8 to +10.2 Bu/A. All other
closing systems performed similarly in this
tillage system with revenue variance of
-$36.11 to -$54.16/A.

313QUI! Gbsn! Dmpt j;@iploXif fofulin!p © b w
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No-Till: FurrowForce® outperformed all closing systems with yield gains of +4.1to +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 advantagefor FurrowForce® occurred in reduced tillage environments such
as no-till and vertical tillag e. 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,
for years
planters have
struggled
with closing
systems with
manual
settings that
offered the
inability to
account for
and change
for varying
soil
conditions.
Today, we
are excited
that
technology
finally exists

Zjf meBipt t
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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: DKC59-82VTDP

Population: 36K

Spx! Xieui ;

1 41 €AB ! ! CotnPricd: %6.8lpubuij po;
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Case IH 2150 FurrowForce® Retrofit

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.)

47 i

sfuspgjuujoh! zpvs! Dbt f ! % S

jol!'blzjfme! bewboubhf! pg
fdpopnjd!hbjo!pg!, 48/ 74

Bu! b!dptu! pgh¢e2odwiSe !x !
Gv s s px Gp s dsfpl xg! pgsnhbbo! u2f7s - |
tbwfe!dptu! pg! psefsjoh!
tztufnt! boeluif!jodsfbt

%48/ 740B/ -

Y 3

l csf®4Bd wif to/!

Figure 1. Case ManualStage Closing System

2. FurrowForce ubmated Closing y

313GV!sspxGpsdf3Tuwbthi fDbNbfolvbm! Dmpt j g
36/1
36/
. 363
&
N 361
35 8/2 € B/
35/1
354 Ubcanaj f me
"GvsspxGpsdf 4Bvupnbufe! 36/5
=Dbt3ATubhf! Nbovbm! Tztufn 3508

£ 133000
i
1,320.00
g ¢ -$37.63/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

2023 FurrowForce® vs Case 2-Stage Manual Closing System

$1,360.00
$1,350.00

$1,340.00

ste
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DownForce Management Study

Figure 1. DeltaForce® Cylinder

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 INDEPENDENT ROWS

: INDIVIDUAL ROW CONTROL
water and nutrients. ENSURES THE RIGHT DOWN

FORCE IN THE RIGHT PLACE

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

DeltaForce® system replaces the springs or air bags

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,
100# 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
2
< 240.0
)
@ 2350 -18.4 Bu/A.
” 230.0
225.0
220.0
Table 1.
H Light DownForce  m DeltaForce Automated Control = Excess DownForce

2023 PTI Farm DownForce Study: Economics
$1,340 $1,327.05 +$0.53/A.
0 $1,320
S $1,300
@ $1,280
S $1,260
& $1,240 -$97.76/A.
w
8 81,220
© $1,200
$1,180 Table 2.
| m Light DownForce m DeltaForce Automated Control » Excess DownForce |

26| Page



Precision

Planting. 2023 PTI Results

DownForce Management Study Continued

Table 3. illustrates multi -year Multi-Yr 2018-2023 DownForce Study: Yield
downforce yield results over 245.0
the time-period of 2018 to
2023 at the Precision 2400 -5.8 Bu/A.
Planting PTI Farm. During §235.o
these growing seasons, light a 143 Bu/A.
downforce resulted in yield B 2300
losses of -14.3 Bu/A. 225.0
compared to automated 2200
control with a DeltaForce® ) TABLE 3. DOWNFORCE SETTING
system. Excess downforce mLight DownForce  mDeltaForce Automated Control Excess DownForce
resulted in losses as well,
however at only -5.8 Bu/A. Nvmug'l1 231 3HAp x 0 Gp s d fRdTpuwvpenz
1 242 41
Table 4. depicts the same g!2esl
Iti- time-period, but gl2ezt
mU|ye§r| e-period, .u g!wll e 6 1
economics rather than yield. L
Over 20182023, light 2 e
downforce resulted in a7 0 25 4BI
. 22461
economic losses of o
12451
-$61.43/A. and excess 124 41
downforce of -$25.90/A. t2 sl UBCMFEIPXOGPSDF! TFUUJ OH
In summary, When dOWI’]fOI'CQ OMj hi u! Epx oiEd sndufb Gps df ! Bv up nibFyfde !t D p cEpsxpnsp s d

matches field conditions, the
depth of planting is consistent
and correct. By measuring with
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 Popul ati on: 36K Row Wi dth: 3B00
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Qmboufs! TBmm! Xspoh! TuvezU

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 mj hi u! epxogpsdf -! ThppgU! gmbuft
singulation, and removed the use of residue managers.

Results:Ubcmf ! 2/ ! sf wf bmt ! TBmm!
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.

313213QUJ! GBmemm!! Xsp e Tumeed z
36/6
36/1
> 358
g
b 35/1
N
3 4/6
34/1
3318 Ub canf !
EBmm! Dpssfdu 36/3
=Bmm! Xspoh 34/8
313213QUJ! Ghmm!! Xspelfrdi popez dit
”511
0”491
- ®471
é @451
. ®R431
2 w411
» R391
®371
?®”351
oR-
w331 Ub cBnf !
mBmm! Dpssfdu R4 8/4 7
EBmm! Xspoh %®-39/9 :

Planting Date: May 15 Hybrid: DKC 66-17RIB Popul ati on: 36K Row Wi dth: 300 R
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mSet® Multi -Genetic Planting Study Figure 1mSet® 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
(Figure 1.) The level sensor tells the seed selector when the
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 Figyre 2. mSet®
spatial zone variability, SpeedTube® system can be used

in tandem with multi -genetic technology (Figure 3).

S~

Figure 4. Offensive and Defensive Spatial Zones

Offensive Zone: Low Ground (Wet Soils) | Defensive Zone: High Ground (Stress Soils)

Soil OM
(%)

B4.13 - 4.60 (1.200 ac)
3.86 - 4.13 (2.425 ac)
3.71 - 3.86 (2.439 ac)
3.59 - 3.71 (2.318 ac)
3.44 - 3.59 (2.384 ac)
13.17 - 3.44 (2.311 ac)
lo.10 - 3.17 (2.371 ac)
3 O] -
-.
. ¥
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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 RT6203V X2 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 31239148Nv nHufjof uj d! Dpso! Qmbo
corn planting
Ef afotiwf![pofllzcsjg!Q Paafotjwf![pofl!llzcsje! Qmb
erformance
. I'jhifs! F3@RNDjmba !-Bspbvhi u! Tus{tt Mp x f s ! F+BE7& B NT!p mu tDUpobine f | Xf u
over the six-year
. . 3134 ,2BCB 99 18 2B / 3134 ,6/5CB .98 & 88/
time period of 3133 ,27CB % 17 08/ 3133 ,2AC® .98 & 18/
3132 ,87CB % 9 18/ 3132 52C8 98 16 18/
2018-2023. 3131 ,:/9CB 9% B 6B/ 3131 ,21/8C8 .98 %6 18/

i i 312: .57Cw8 R B %8 312: ,6/8CB 9% 1 8B/
[_)u”fng this " 3129 ,42CB 9% 1/6 18/ 3129 ,21C® % 16 18/
g?:eilaénleo’rrﬁ:s_ Bwh237CWB! X3 %!8 D6/ Bwh:/7CB! X3} ¥!12908/
%i?;iiedyield | @A St R vk Adyd | oS @Sy dASPnBth A &
gains of +11.1 Cx TaNE
BU/A. with e
additional farm 'V Precision Planting:
revenue of

+$48.98/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 RT5575VXRT6203VX2 Population: 40L ! | ! | I I Sp x !Rétptienu CAC! Gbrh Bticd$5.31! ! !
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Corn Leaf Orientation Study

Objective: To study corn leaf orientation &5

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

results of yield checks at the PTI Farm

from 2018 to 202 3. Individual ear weight Nv maf] 8s1!1231 3J4oldpssfdu! Mf bg!
loss associated with incorrect leaf - 1&

orientation resulted in -8.92%yield loss. S s

Table 2. depicts average yield losses of -

-17.8 to -22.3 Bu/A. for each plant with £ &

wrong leaf orientation. However, ML

occurrence factors of these incorrectly g '

oriented plants generally range from 20%

to 30% of all plant populations. Therefore, 2k

actual yield losses from incorrect 23 5126 512 s131 5132 s134
orientation range from -3.6 to -6.7 Bu/A. aUbcanf 1 2 1L & & o8 B R B4 E

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.

20182023 Table 2. Occurrence FactoPercentage

Overall,Corn Yield| Yield Loss | 20% Wrong| 25% Wrong 30% Wrong

200 -17.8 Bu/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

Obijective: 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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26 U! Obsspx! Spx! D

2023 PTI Results

Objective: This trial evaluates a narrow system
pg! 26 Withsejght seeding rates of 28K, 32K,
36K, 40K,44K, 48K, 52Kand 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 vyield at the 40K seeding
rate at 280.2 Bu/A. Seeding rates of 36K to 48K
outperformed 4 1 U! spx! dpso! bu!

Bu/A. to +24.3 BU/A.

Stedy! TFf f e

St

Table 2. represents economics and tells the true

story of which seeding
rates offered highest

net return. 36K, 40K

and 44K seeding rates
offered the highest
economic returns with
increases of +$85.01,
+$86.05 and

, %222/ 640B/ !
rows.

Pushing seeding rates
too high at 52K and
56K proved losses of
-$73.19/A. to
-$115.64/A.

The lowest seeding
rates of 28K and 32K
secured intermediate
gains of +$19.09/A. to
+$34.47/A.

39/6

39/1

38/6

38/1

37/&

Zj fBhe

F371
36/8
36/1
35/8
35/1

34/a

=Ub canf ! 36/6

313QUJ! Gbsn! Spx !2X9exi IDPsOBEABL D!

,3 34 C B/

,2 74 C B/ |

2641 2@51
38/3 39/3

,3 37 C B/

I ’3
26598

38/8

13 C B/

,1/4 € B/

26428

36/3

36/6 .12 C B/ .17 C B/

2668

36/8

.6/4 C B/

2668 T

36/1

43T 239

36/6

2&5Q
38/2

12461

1211

1 24361

124311

Of u! S@Buvso

124261

12411

1 241 61

V24 11

mUb c BIf 1923 1/2 4

313QUJI! Gbsn! Spx!2@Yexi DPpsDEBLD!

,9R 2/8 4B/

2@51
w4 2/87

.99 71 €B/

2641
%-39/8 9

.99 61 2B/

I % 88 T8/

2@ % 2@5 9
%-3 9/2 5 %-3 6/1 :

, % 35 8B/
LR 71 B/

.98 42 B/

2@08 8
%-2 3/9 5

.9R 2/8 BB/

281
%R-19/8 :

4FAT 2 @39

%3 4/8 1

2648
%-3 3/5 3
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26 U! Obsspx! Spx! Dtedy Continfied ] oh! Sbuf !

Table 3. illustrates Golden Harvest® 313QUJ! Gbsn! Spx ! 2X9@ xil DPUAAE H | |
10L16 offered agronomic optimum s
yield at 44K seeding rates and proved se -

361 ,2 9 CvB/
hbjot!pg!,33/5!Cv0] ., 2ec
,2 14 C B/

corn. 3o acwsl

. I
Table 4. represents the economics E;z:: aan wscva A
and indicates 44K seeding rates also

. . . . 33/ .9/8 C B/

achieved economic optimum seeding asn
with net returns of +$83.94/A. 3268
Pushing seeding rates to 56K resulted a2n
i i ifi i 318 241 2@51 26585

in significant economic losses of

=Ub c4nf ! 3 4/1 3 4/8 3 4/9 3418 35/3 36/4 3 5/9 3 5/8 3 3/3

-$133.70/A.
313QUJI! Gbsn! Spx ! 2XF9exi!l DPRAE H | !
Table 5. summarizes both corn hybrids %311
in yield and net return. On average vonos 99 4 I
highest yield and economic return . % T/
occurred at seeding rates of 36K, 40K, | w211 AL R ek m
and 44K, with yields ranging from g
+11.3 Bu to +22.5 Bu/A. over the =
joevtusz!tuboebse! | win
26Ul spxt! gfsgpsnfel wus o2 418 B/
with some of its largest yield gains .
pwfs! 41Ut |@pdfranp v s | . afh, afh afh afh ol ol aTh Gl T

began. This large yield

advantage may be 313 4#D2) Go! S P X ¢ J @ Tables.
reflected upon the severe
: | 248 6 1 ,38Cv 381
drought encountered in o 277¢Cv 376
ui f!npouilpg!l Zisg11 371
row corn may have had 2 A2V ey 17Cv 366
the advantage of quicker ! 2261 g 6 §
. _ 5
crop canopy, cooler soil e tev 35 @
temperatures and lower ) 346
weed competition. | 24 6 1 341
336
| |
P2 11 2 & 2 & 2@ 2 @ 2 & 2 & 2 & 2 & 831
3e 43 41 51 5% 5% 63 6T
EmSfuv®RA81W269WR2: 53 1: W3 2: W297W216%R121
—o—Zj f mx5/6 35/6 36/8 37/ 37/6 37/136 362 34/3
Planting Date:5/3 Hybrid: GH 10L16, DKC 6422VT2RO Population: Varied ~Row Width:15U'! Rdtation: CAB Corn Price:$5.31 Seed: $30/Bag

34| Page



Precision

Planting. 2023 PTI Results

31U! Obsspx! Spx! Dtedy! Tffejoh! Sbuf!

Objective: This trial evaluates a narrow
row systemp g ! 3 1 Withsejght t
seeding rates of 28K, 32K, 36K, 40K 44K
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
, /91 CvOB/!jodsfbtf
36K.

Table 2. represents economics and indicates 36K to 40K seeding rates offering largest
fdpopnjd!sfuvsot!bu!, %45/ 65! up!, %48/ 810B/ ! pwfs! 41

313QUJ! Gbsn! Spx !3X{Ip xi! IDPs WB3IEBL D!
38/1
,119 C B/
37/ ,8/2 C B/
3711
é ,1/6 € B/
36/
S azces 3 cww SO CWE
.6/9 € \B/
36/1
35/6 I
35/1
44T 3139 3 H4R 3BAT 3451 3156 3159 3 162
mUb c2hf | 36/6 36/2 36/3 37/a 3718 36/8 36/a 36/8
313QUJ! Gbsn! Spx !3X§S@xi IDPsOBIBL D!
1% 11
124361 ,% 8 1B/ | o4 36 BB/
98 12 68/
° ,9%/3 1B/
Jragil
=2
a
ml Y% 2. B/
s'2eel 97 & 18/
- .99 38 B/
o
12211
12461
12411
44T 313Q 343 34T 3191 3155 3150 3483
BUbc3nf 93 1/24 R31/64 9R33/89 9R34/14 9R34/68 OR25/45 R24/84 9R22/8:
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31U! Obsspx! Spx! Dtedy Continfied ] oh! Sbuf !

Table 3. illustrates Golden Harvest® , cro@uitGhsnl SpxidgGeuxil Dpuae A |
10L16 achieved agronomic optimum s mew
yield at the 40K seeding rate at 245.6 35/ 2% CeBl
Bu/A., with +14.7 Bu/A. yield von e 2z
jodsfbtf!pwfs!tubgdg
36K seeding rates. § 24 o e
Table 4. represents economics and e e
indicates 32K seeding rates achieved 338
economic optimum seeding rate , van
Xjuil, %81/ 710B/ ! hKg

32/
Table 5. summarizes both corn =Ub c4nf !43%311 33!?/1& 33#:!/11 33?}51 33#5.5/51 33155;: 33%15!/: 33#:!/311

hybrids in yield and net return. On ,

azerage, h)i/ghest yield and economic s 11 $13QUJL Gbsnt Spxi3Seui DP e Hi |
return occurred at seeding rates of

36K and 40K, with yields ranging w261 LN RY TR—

from +9.8 Bu to +12.3 Bu/A. over the | . % 61 B/
joevtusz!tuboebse!éw‘211 "
31U!spxt!lejel! pmgrgfs:"" .
boe! bcpwf.ITHSlyEld s p xt| ...,

advantage may be reflected upon the L
severe drought encountered in the %61

month of June. 20U'! spx! dps g

have had some advantage of QUICKET | i ifihs iies withe wiihe wivbs wiohi wiie b
crop canopy, cooler soil

temperatures and lower 3134#0Pk o! Spx! Xj eui Taves.
weed competition. %11 371

,6/4Cv v ,234Cv

!

1242 91
12271
1 242 51
24 31
124 11
1 241 91
1 24 71
| 241 51
1 24 31
!

211 2 @39 2@&4%8 2 @47 2&51 2 @595 2 @59 2 @6 R 341

mmSf uveR® 6/67 9R-29/44 9R29/7: %R29/81 %R22/38 %R-18/46 9%R-15/81
——Zj f me35/6 35/96 36/3 36/86 35/96 35/36 35/26

Of u! S@BULvVso

Planting Date:5/3 Hybrid: GH 10L161, DKC 64-22 Population: Varied Row Width:21 U'! | Rotation: CAB Corn Price:$5.31 Seed: $30/Bag
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Multi -Year Narrow Corn Row Width Study

Each yearwe 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
bsf!po!41U!l'dpso! spxt-!ltbzluifz!txjudifelgspn!xjef
this is the case, growers have beenimplemeo uj oh! 41 U! spx! dpso!tztufnt! gps
guestion now is, has 50 years been long enoughto 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 overall management to narrow rows ?

Table 1. illustrates multi -year

N ~ - 7 A

data over the timeframe of 2019- | ~  a dzfreNJn mdp H w2 a | RJI yah 3 S
2023boe! sf wf bmt! 3]xbkn

offering an overall economic o P Ho @ K O

advantage of +$38.86/A. over -
41U! spxt! gmbouf e 522
Table 2. illustrates multi -year % B p

data over the timeframe of 2022- | ™"

3134!boe!sfwfbmt SN  wmeeo r 1
offering highest economic * -

advantage of +$60/A. to o -
+$84.47/A.p wf s ! 41 U! s p 0¥ n ¥ n

at 36K. ¢l oMH{SS SRAy@nwh i §

Eata Suggestts thféflt 26 Ur’]!h_shp X Multi-Yr 2022-2023 15" Row Advantage over 30"

ave proven to offer much higher $100.00
of u!sfuvso! uibo! w5000 r 7836/ +S84.47/A.

Infact,2 6 U! d ps o! iyibld ! ' © $60.00 /A, -

15Xto22Xup! ui bu! pg $60.00 +$51.31/A.
One thing is true, narrow rows are | € g0 +$35.80/a.
offering more overall revenue g +$23.34 /A,

ui bo! 41Ul spxt-1j|z™ I .

uncertain on how high this 5 - o ” ” ” ”

number needs to be in order to s20.00) I
hfu! b!hspxfs!up!

rows to narrow? $t40.00) Table 2. Seeding Rate (1000) SEsn/A
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31U! Obs s px! $ant Nittbgesn StudB u

Objective: This study evaluates the yield and economic L p——

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
nbobhfnfou!jolobsspx! 31U!

This study evaluates two nitrogen programs:

V 50% N 32% UAN Weedh-Feed + V10 50%N Sidedress

V  25% N with 32% UAN Weeeh-Feed + 25% N atplant Conceal® at-plant N + V10 50%

Side-dress

Zj f@Bhe

313Cblsspx! Spx! Dpso! Ojusphfo
3711
36/91
36/Z1
36/51
36/81
36/11
35/91
35/11

35/51
"6 RXf f.eGf f,8R&RWITj ef esf tiM3&Kf f.0.Gf f,8&Dpodf,6@mTjefesftt

Figurel. Conceal APlant Nitrogel

=
-

| v

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 5982 Population: 38K Row Width:21 U'! | Rotation: CAB Corn Price:$5.31
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31Ul wt ! 41 U! Ti psu! Dps o!Stgyx! Xj eui OTf

Objective: To evaluate yield and economic impact of planting short corn hybridsj o! cpui ! 41 U! bo
31Ul spxt -1l gmbouf e34kh42K, anfdb0K,j oh! sbuf t ! pg!

Short corn is a new platform of corn that is designed to be short in stature. Overall plant height
is decreased due to node Tstackj o frodi ear placement to the soil surface. Short corn is
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

near40K.Xj ui ' 41U! spx! xjeuilcfjoh!uifl!ljoevtusz!tuboebs
jgltipsu!bul!ijhifs!tffejoh!sbuft!jt!bddfqubcmf!jo
upxbset!obsspx!)31U!ps! 26U*! j o! urdftabiigyvuvsf ! jo! psef

Figure 1. Short Corn Nodtacking Figure 2. Short Corn Height Difference

& N b
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31U wt ! 41U Ti psu! Dpso!Stgyx! Xj eui OTf

Results: RT5575VX2 resulted inthe highesto f u! sf uvso! xi fo! gmboufel!jol!
tffejoh! sbuft/ ! Bmm! 3qif Us!gsppnxf!et!fufiefj!odhl! Us! bsupfxtt!! ppvoul b o
Il pxfwfs-1jol41U!spxt-1uif! nepoxdmicoptiud fof thatréwe j oh! s b uf
widthsystem. Kvt u! dpngbsjoh! fbdi!spx! xj euwiwgtalied dpopnijd!tf
additional net revenue of +$42.75/A.

SU7314WY3!'ubmmjfel!jut!ijhiftu!ofu!sfwfovf!gmboufe
Bt! xjui!SU6686WY3-"! brnupeBoimdd sipfx!! 4  Wleg mpht! Ispparlfid! f dp«
cbtjt/ 11 41U spxt!bdijfwfeljut!fdpopnjd! pgujnvnl!tf
Betweenthetwo-rowx j eui tt - ! 31Ul spxt!sftvmufe!jo!beejujpobn

obs
1 f d

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

$1,108.94
$1,095.40
$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

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:4 1 210U'! !Rotation: CAB Corn Price:$5.31  Seed Cost: $300/Bag
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REVLINE® HOPPER THROTTL#Hopper Box Treatment Study

Objective: To evaluate yield and net return of

REVLINE® HOPPER THROTTLE a talc '"‘L;:'_'g;h‘igfyinﬂ | T"fa‘s’;m,

graphic/micronutrient planter box treatment. & N-Fixing Prove,industr Leacin Biostinlant
Micl’ob‘s PPFM strains that

HOPPER THROTTLIgis an 80/20 talc graphic | A ameccan P———

blend for planters that also contains Socks ssvihomcion

Manganese, and Zinc. It places essential e e

nutrition, flow agents, and crop enhancement Bacllus subtils

components directly on the seed to aid in e i

singulation and improve seedling vigor and

growth. i

80/20
Talc/Graphite +
1.35 Ibs Zinc Makte
Results: HOPPER THROTTL® hopper box
treatments offered average yield gains of +3.1 Bu/A. with a postive net return on investment of
+$3.46/A. . . _
313#4flwMj of !' 1 pgqf s Ui szbjufume ! D
31/8
31/9 , 412 C B/
31/8
o 31/8
g 31/8
31/
— 31/6
N 31/8
31/6
31/%
31/8
31/a .
Dpouspm SfwMj of
EUb c2hf ! 31/9 31/8
313A!wMj of 'l pgqf s Ui shhdupuonpf n jDdot
o!24:/81
o , Y4/5 1B/
- 124 : /21
2124 :/11
8
D124 911
S124 9/91
5 124 9/8 1
124 9/11
| 24 9/6 1 .
Dpouspm Sf wMj of
mUDb c2hf ! %-1 9/8 : -1 :/16
Planting Date: May 10th ~ Hybrid: GH15J91 Popul ati on: 26K ROAR QWi @ricér $5.38 OHOPPER RHROETLE: $18.00/A. Talc/Graphite: $0.15/A.
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REVLINE® HOPPER THROTTLUitHopper Box Treatment lowa Trial

Objective: To evaluate yield and net return of

REVLINE® HOPPER THROTThREThis trial was '“‘{,‘};"};ﬁﬁ{"“’ ‘ Torfa‘;;m,
done as a3 location PTI partner trial, &N.mi,,gy Prove, ndusry-Leain BcSimuan
implemented by Arnold Farms located in Microbes S
. . Azotobacter chroocuccum
Hamilton, Hancock and Hardin County, lowa. Aotobacter vinelandil
Baclllus amyloliquefaciens
HOPPER THROTTLHjis an 80/20 talc graphic S
R Baclllus megaterium
blend for planters that also contains ermdior
Manganese, and Zinc. It places essential Trichoderma harzianum
nutrition, flow agents, and crop enhancement 0 v o v
components directly on the seed to aid in &
singulation and improve seedling vigor and Ta‘c/%%i?m ,
growth. 1.35 Ibs Zinc HRATe
Results: HOPPER THROTTL#/jtreatments
offered average yield gains of -0.67 Bu/A. with a negative return on investment of -$16.54/A.
E 313Af'wMj of 'l pgqgqf sUi spuumfZljDpneo!
i— ¢ ,3/4C B/
<3
2o
;l I'bnj mupo dl “]0
“ 2 .1/5C B/
g3
~ -4
5 .4l: C\B/
6 Dpvouz!jo!Jpxb
313AflwMj of 'l pgqf sUi spuumf!® Dpso
Fdpopnjdt
I %
I bnj mupo
etk %1/8 *
iyt
§ | Yh 6L T 92 &2 3
o!mut
Ol yheLt
I Il T
[ Y
%4 48 2
Rk Dpvouz!jo!Jpxhb
Planting Date: March 19  Hybrid: Integra 6641SS  Pop:: 2 6 K Row Wi dth: 300 Rotation: CAB /A TadGraphitd $0i16/A :
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Rosens StrideBionjHopper Box Treatment Study

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

Stride Bio is an 80/20 talc graphic blend for planters that also AT

— | ] r
contains Calcium, Magnesium, Sulfur, Iron, Manganese, and I RID =é|°

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

enhancement components directly on the seed to aid in

singulation and improve seedling vigor and growth. Guaranteed Analysis
Calcium (Ca) 1.0%
MAGNESIUM (M)......ceree oo seceees oo 05%
Sulfur (S)... 4.0%
4.0% Combined Sulfur
Results: Stride Bionjhopper box treatments offered average O e o ™ 0%
yield gains of +3.8 Bu/A. with a postive net return on ot Sl 4o
. ZINC (2Nt et enne et ies 10.0%
investment of +$1 7.03/A. II1:[(]%,\I'ValerSnIul'JIe Zinc

Derived from: Dolomitic Limestone, Iron Oxide, Manganese Sulfate, Zinc
Sulfate, Zinc Oxide.

AS a Second year prOdUCt StUdy1 2_yr yleld gains 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 compenents directly on the seed to aid in singulation

This trial was done as a PTI partner trial, implemented by and improve seediing vigor and growth. Stride Bio is compatible with
. . fungicide, insecticide seed treatments and inoculants, but does not
Shronk Farms in HI"SbOfO, Tean. 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
. 123.0
5
2
122.0
121.0
120.0
119.0 Table 1.
= Talc/Graphite 120.9
= Stride™Bio 124.7
Planting Date: March 19 Hybrid: Integra 6641GS S Popul ation: 26K Row Width: 300 Rotation: CAW
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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
+$18.46/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 PTl partner trial, implemented
by Pfiefer Farms in Mazon, IL.

2023 Rootella® Hopper Box
Treatment Trial: Yield
244
242
. 240 +4.7 BU/A.
% 238
(]
S~ 236
234
230
Control Rootella®
m Table 1. 234.3 239.0
Planting Date: April 24" Hybrids: DK 59-81SS, Becks 6374V2P, Becks 6256Q Popul ati on: 36K Row Wi dt h: 3320 RootellB®: $6a50/A.0 n : |
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TerraMax Hopper Box Corn Inoculant Study

Objective: To evaluate the use of MicroAZ-ST Drynj, a seed treatment inoculant that aids with
bacterial growth and survival. MicroAZ-ST Drynjis 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 Drynjtreatments resulted in yield gains
of +2.3 Bu/A. At a $5.31 corn commaodity price and a product .
cost of $5.91/A., MicroAZ -ST Drynjoffered economic gains of MicroAZ-ST
$6.30/A. . Dry™

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

3134fldsbNby! NGAdIemBd v mbjofurherl |
325
, 3/14 C B/
323
321
(0]
g 319
N 317
315
313
311 .
Dpouspm Nj ds p By
mTf s2ft 32/2 32/8
Planting Date: May 10t h Hybrid: GH 15J91 Popul ation: 36K -Fogp 9K dt h: 300
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Terrasym® 450 + DustnjHopper 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 Technjhave combined proprietary Terrasym® microbial
technology with a micro -plastic free, patented DUSThjseed flow lubricant. Terrasym® 450 +
DUSThjfor 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 h arvest.

Results: Hopper box treatments of Terrasym® 450 + Dustnjresulted in yield gains of +2.1 Bu/A.
over standard 80/20 talc graphite applications. Ata $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.

313Uf!lssbt, Evfupgqgqfs! Cpy! Jo@dd¥vmbou! Tu

Dpoug®nbeid bqi

271 281 291 2:1 311 321 331 341 351

Dpoyg®nUb@id bqgi j uf Uf s s btbBMEN tu
mUb ¢ 2nf ! 31/6 32/2

Zj foBhe

v Newleaf

l symbiotics®

Planting Date: May 15™ Hybrid: DKC 59-82VTDoublePro Population: 36K Row Wi dt h: R8t&ion: CAB Corn Price: $5.31
Terrasym 450+Dust: $6/A
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Terrasym®450 + Dustnj+ CRW Mitigation Hopper Box Study

Objective: To evaluate the use of Terrasym® 450 + Dustnj+ TS210nj(CRW Mitigation

BioPesticide) compared to a traditional insecticide treatment. TS210 triggersthe g mbo ut ¢
efgfotft!xifoljutt!bggmjf e! upgoruRobtwotnfldrvatogto! uvso! i b
feeding. When there is root damage due to feeding TS210 helps increase root regrowth.

Terrasym® 450 + Dustnj+ 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 + Dustnj- 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 insectic ide treatment was used it
resulted in a net loss of -$1.07/A.

313Uf!s s bStezUEIVT,WBEppuUuXpsn
H AL 1 %/6 8 |
I 84 1
I 3d 1
I 24 1
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| Y1t
¢ Newleaf
l symbiotics
Planting Date: May 15™ Hybrid: DKC 59-82VTDoublePro Population: 36K Row Wi dt h: 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
Obijective: To evaluate yield and economics of '
traditional broadcast applications of dry fertilizer
dpngbsfelup! 99Ul effqldl hi! d|
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 e ) S 7 S
jolijhildpodf ous b @lfle! dpussqg! qstplx9tU| eff q' po'
(Figure 2). Corn was then planted directly into the strips Fiaure 2. Stridill Banded Fertilizer
bcpwf!luif! 9U! gfsuj ngKfaiss® g m
1200 Gladiator® pulling a Montag® Equipment 2208
Gen 2 fertilizer cart was used to implement this testing
program for 202 3.

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.

313QUJ! Gbsn! Gf suj mj {Z]jsf!nkFeg /d

, 97 C B/

. ,2 25 C B/
g ,7/1 C B/
=
,2/9?\EB/
218Chboe21&8CspbedBt& Cboe 8&CspbedhbstBuCboe 6 RCspbedb3tBuCboe 3&CspbedbGfuly qgmj f
mUb c2hf ! 38/9 37/6 37/1 36/% 37/2 36/8 36/3 36/2 36/4
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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 — ot

+$9.60/A. in comparison to a conventional tillage program. [ conventional Till Soil Finisher $ 1460
Using this cost scenario, Table 3. illustrates the economic Plant $ 2140
impact. 100% banded rates of fertilizer offered net revenue :::::zersmead 2 ﬁ:gg
gains on +$36.60/A.. while 75% banded rates offered |

overall highest efficiency of +$50.93/A. The two lowest Strip Till Strip $ 2590
rates of 50% and 25%at +$22.26/A. and -$0.04/A. P —
respectively. Total: $ 53.60
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https://www.pivotbio.com/our-science?hsLang=en-us
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