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Become a PTI Insider Today!
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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 videcs at insidepti.com for all of
your agronomic needs.

Episode 50_Soybean Seeding Rate Episode 49_Applying Less Nitrogen Episode 47_Row Width and Seeding
Rate Study
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Episode 46_All New Planter Episode 45_Strip Cropping Study isode 44_Down Corn Episode 43_Pushing Soybean
Fertility
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2021 in Review

Precision Planting is excited to share our 4" 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 1. In most trials, both agronomic yield and
economics are detailed to help understand return on investment. 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.

For the 2021 PTI Yield Summary Data, net returns are calculated with corn prices of $5.00/Bu.
and soybeans at $11.98/Bu. These prices represent average cash prices for new crop 2021 corn
from the period of October 1st 2020, thru October 1st, 2021.

During the summer of 2021, the PTI Farm hosted thousands of growers from throughout the
United States. Farmers visited the PTI research farm to dive into agronomy field trials, see and
understand real world agronomic problems, and were even able to experierce some of the
latest and greatest state -of-the-art technology in our ride and drive T T b 0 e &gn)yfFidlt days
started in July and lasted until the 2" week of September, running Monday thru Friday of each
week.

For starter fertilizer trials, most have a $30 Reallocation 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 spending or over-applying more nutrients than needed. To
accomplish this, we reduce our dry fertilizer rates by $30/A. to account for the reallocation. All
control tests in each study get the additional $30/A. of dry fertilizer to achieve a typical 100%
program without starter fertilizer on the planter.

Fall Dry Fertilizer: $30 Reduction + At-Plant Liquid Starter
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2021 Return on Investment Performer s

2021 PTIl Results

PTI Agronomic Study: $ ROI/A. | Page #
Top 10:
1. High Management Corn $203.30 50-54
2. Strip Crop System $166.68 205
3. High Management Soybeans $161.10 181-183
4. Ui mf ! Esbjobhf ;1 26¢t-141¢t -1 71t]|%$158.00 46-47
5. Nitrogen Management: 25% Triple Split over 100% WNF $116.00 108-111
6. 31U! Spx!55L! Tffejoh! Sbuf! wt !]|$108.76 100-104
7. Nachurs At Plant Nutritional Study: 5 Point Touch $90.31 55-56
8. Corn Sequential Fungicide Applications for Tar Spot Disease | $84.52 146-148
9. FurrowForce® in No-Till Corn $82.70 34-36
10. Soybean FurrowJet® Starter: Marco QuickGrow LTE 8 Gal $74.28 222
Bottom 10:

1. Frost Damage: No-Till vs. Conventional Tillage $-467.84 192-195
2. June 17" Soybean Late Planting Date $-311.41 163
3. June 3" Corn Late Planting Date $-247.47 7
4. Soybean after Corn Cover Crop: Late Termination $-184.58 216-217
5. Nitrogen Management: 25% N Reduction $-152.63 78
6. 3 1Rbiv SoybeanSeeding Rate: 175K compared to100K $-139.96 206-208
7. Corn Planting DepthToo Deep; | 4/ 36 U $-90.00 11-13
8. Planter all Wrong $-83.00 40
9. Corn Strip Till Over No-Till $-81.50 156-157
10. High Speed Planting without High Speed Technology $-80.55 33

*Represents gross return
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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: Corn planted on April 28™ achieved
thj t ! z dptinwum plant date at 257.8
Bu/A. (Table 1). April 19" plant dates (just
one week earlier) resulted in only -5.4 Bu/A.
losses. As plant dates were pushed even
earlier to April 6™, yield losses were
recorded at -15.1 Bu/A. As planting dates
were pushed later than the optimum plant
date of April 28™, yields fell by -12.9 Bu/A.
on May 5", -31.9 Bu/A. on May 22", and
-49.5 Bu/A. on June 3,

Table 2. illustrates the economics of the
various corn planting dates. The early
planting dates resulted in revenue losses of
-$27.19/A. to -$75.49/A., while later
planting dates consisted of significant
losses of -$64.64/A. ,-$159.46/A., and
-$247.47/A. respectively.

Table 3. summarizes the average yield from
week-to-week plantings over a four-year
time-period from 2018-2021. To no surprise,
this timeframe has average optimum corn

2021 PTI Results
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- 2021 Corn Planting Date: Yield Response
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Table 2.

2021 Corn Planting Date: SEconomics
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-$27.19/A.
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-$64.64/A.
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190.0
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2018-2021 Corn Planting Date: Yield Summary

IstWk  2nd Wk 3rd Wk  4thWk 1stWk  2nd Wk 3rd Wk 4thWk  1stWk  2nd Wk
April April April April May May May May June June

TABLE 3. PLANTING DATE

planting date during the last two weeks of April thr ough the 1% week of May. Ultra-early planting
dates (1% and 2" week April) have resulted in-23.8 Bu/A. average lower yields compared to
optimum last half April and 1 st week May plantings.

Planting Date: Varied Hybrid: GH15J91

Population: 36K

Row Width: 30 0 Rotation: CAB Corn Price: $5.00
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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 6™, April 19", April
28", May 5™ and May 22" with and without a starter
fertilizer, monitoring its performance thro ughout the
planting season.

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

Product Fertilizer Analysis Placement of Fertilizer
3 Gal/A. Triple Option® 4-13-17-1S FurrowJet® Center
3 Gal/A. Triple Option 4-13-17-1S FurrowJet® Wings
5 Gal/A. Throwback 9-27-4-4S
30 Gal/A.UAN 32-0-0
4 Gal/A. K-Fuse 6-0-12-12S

Figure 1. FurrowJet® Placement Figure 2. Conceal® Placement
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2021 PTI Results

Corn Starter Fertilizer Response by Planting Date Study Continued

Results: Table 1. illustrates that every planting date achieved yield gains from our starter

fertilizer program. Best
yield responses from
starter fertilizer came
during the earlier
planting events in April.
April 6th resulted in the
highest yield gains of
+14.1 BU/A., April 19%
of +13.9 Bu/A., and
April 28" of +12.1
Bu/A. All April planting
dates also incurred
positive economic
gains ranging from
+$21.96, +$2096, and
+$11.96/A.

As planting dates

shifted later towards
warmer soils in May,
starter fertilizer yield
response decreased

Corn Starter Fertilizer Yield Response By Planting Date
16.0 141 138
14.0 121
, 120 10.4 m April 6th
< 10.0 9.3
% : m April 19th
o 80  April 28th
T 6.0
= May 5th
4.0
20 B May 22nd
0.0
Table 1.
Corn Starter Fertilizer Net Return$ By Planting Date
25.00
$ $2196  ¢50.06
$20.00
5‘; $15.00 W April 6th
g W April 19th
2 510.00 = April 28th
3 $5.00 $3.46 May 5th
S I = May 22nd
5.00 $(2.04)
4 ) Table 2.

with yield gains of +10.4 Bu/A. on May 5th and +9.3 Bu/A. on May 22", May 5™ planting entry
proved positive economic gains of $3.46/A. while May 22" planting entries incurred negative

economic losses of -$2.04/A. (Table 2.).

O Precision Planting Temperatures 2021

B High Temp  ® Low Temp

Temperature °F

04/01 04/16 05/01

Planting Date: Varied

Hybrid: GH15J91

7

05/16 06/01

Triple Option: $5.64/Gal

06/16

Population: 36K

07/01 07/16 08/01

Row Wi dt h:

Throwback: $5.10/Gal

08/16 08/31

Roftation: CAB
K-Fuse: $4.80/Gal

©

>

09/15 10/01

Corn Price: $5.00
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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 in order to create skips and doubles. These
ThppgU! gmbuft!dsfbufe! bo! bwf s
the control at 99.5%.

—

Extra Holes = Doubleg
]

rs

Results: The table below illustrates 95% seed singulation
resulted in economic losses of -$38.45/A. over a4-yr period
of 2018-2021.

Over this same time period, for each percentage of singulation
lost, yield was decreased by an average of-2.2 Bu/A.

PTI Multi-Yr Singulation Study: 2018-2021

0.0
-0.5
-1.0
-1.5

2.0 -$30.00/A. -$40.50/A.
"2.5 ¢36.49/A.

-3.0 -446.79/A.
35

-4.0

-$38.45/A.

Yield Loss / % Sing. Loss

2018 2019 2020 2021 Avg
Bu Loss / % Singulation Lost -2.3 -2.8 -1.8 -1.8 -2.2

Planting Date: 5/25 Hybrid: GH 10L16 Popul at Ratatan: CAG K Corn Price: $5.00 Ro w
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Planting Depth Study

Objective: To evaluate yield and economic performance of various corn planting depths
dpotjtuj dth 3ipgiingréientsp !

Results: Tables 1-2. illustrate that the optimum planting depth for this study was 1.75U/ | Bt !
planting depth was shallowed up to 1.5U - eld avgs reduced by-6.5 Bu/A., and more importantly
suffered economic losses over -$32/A. Further yield decline occurred at the shallowest depths
pg! 2/ 36 With hiededéfigitsfof +15.1 Bu/A. and -17.1 Bu/A., and significant economic
losses ranging from -$75 to -85/A.

As planting depth was increased to 2.1 \# yield loss of -7.8 Bu/A. occurred, resulting in lower

economic returns by -$39/A. Asgmbouj oh! ef qui t! xf obuJ-el$zéldiyfmeglr up! 3/ 36
-16 Bu/A. and suffered economic losses of -$80 - $85/A. Continuing to push planting depths
effqfs!tup!3/86UHup! 4/ 36U! qspwflell -a38fandi-Z4.68 BufAt u! mpt t f
with corresponding losses of -$95.50, -$119.00 and $121.50/A.

2021 PTI Farm Corn Planting Depth: Yield

-7.8Bu
-16.9Bu -19.1Bu
i
75" 20"

Bu
m2.25" m25" wm275" =30" m325"

<
=
]
=
5
o
Q2
o
&

Optimum Plant Depth

2021 PTI Farm Corn Planting Depth: Economics

$,
$(20.00)
$(40.00)

$(60.00)

e 2. Net SLoss/A.

$(80.00)

E $(100.00)

1.75" Optimum Plant Depth

$(120.00)

$(140.00)

=1" m125" wm15" 175" m20" w=225" m25" m275" m30" m325"

Figure 1Seed Furrow
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Planting Depth Study Continued Figure 2 SmartFirmer® Sensor

—

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 into adequate moisture? Until now, we didn't
know this for every seed, and we were unfortun ately 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 gives 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%.

The telling story with this

planting depth study is actual Table 3 SmartFirmer@urrow Moisture
furrow moisture. Table 3.
reveals the furrow moisture Furrow Moisture

reported by SmartFirmer®
sensor. All planting depths
were placing seed into
soils with over 32% furrow
moisture.

<15

15-2.0

As planting depth increased
deeper than the optimum

2 | 8deépth, yield losses 24-25
occurred, as corn was
unnecessarily planted too
deep. Since it did in fact 525
have plenty of soil moisture

1§

34 345 35 35.5 36 36.5 37 37.5

for germination, the deeper 3

W
n

planting depths just caused
longer emergence delays,
which led to yield loss.
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Planting Depth Study Continued

Using the 20]20® monitor (Figure 3) in tandem with
SmartFirmer® sensors, we how 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 3. 20|20®Monitor System

Figure 4. illustrates SmartDepth®, aunique 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.

i

il
HHH

Figure 4. SmartDepth® Control Figure 5. SmartDepth® Customization Screen

Planting Date:May 24 Hybrid: AgriGold 89-70 Population: 36K Row Width: 30 Rotation: CAC Corn Price:300

13 | Page
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Keeton® Seed Firmer Study

Objective: This study evaluates the benefits of Keeton® Seed
Firmers (Figure 1).Tf f et | e p o &and fightinxthk lzottom rof
the trench where they belong. With its unique, inthe-trench
design, the Keeton® Seed Firmer gently firms those seeds to the
bottom of the V -trench (Figure 2). The end result is even depth,
correct seed-to-soil contact, and most importantly , uniform

germination.

Results: Table 1.illustrates multi -year yield data over the time
period of 2018 2 2021 at the PTI Farm. The presence of Keeton®

2021 PTIl Results

irmel

Seed Firmers resulted inaverage yield gains of  Figure 2. Good Seed-Soil Contact from Keet@Firmer

+3.42 BU/A. As for economics, this yield gain  psgee S R .
equates to additional economic gains of 5 T ST >
+ i " g : <
_$14.33/A. compared to not using a seed - ' _ & _
firmer. A - - .
w; v
At a cost of $35/row for Keeton® Seed [ :
Firmers and quick attach brackets fora16- . =
row planter, using the +$14.33/A. increase in RS »
revenue, breakeven occurs at 39 acres. Y < !
| e
2018-2021 PTI Multi-Year Keeton Seed Firmer Study: Yield
7.0
6.0 5.7 Bu/A.
o 50
<
=40
30 3-0Bu/A. 2.7 Bu/A.
2 - +$7.81/A +$0.99A +$28.68A
1.0
0.0
Table 1.
2018 m=2019 2020 = 2027
Planting Date:5/25 Hybrid: AgriGold 63940 Population: 36K Row Width: 30 Rotation: CAC Corn Price: $5.00
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STP Opening Disc Study PRescaOn

Objective:This study evaluates the usedflifferent types of opening discs
from Prescription Tillag€echnology L.L.C.

Moisture and Nutrient Management System
for the 21st Centu:

STANDARD TRUE V

Standard True “V” Blade
with Anti-Stubbing or Dulling Technology

Shallow and full planting depth

Sharp gravel and shale rock conditions

Standard soils and planting conditions

Standard and offset true-V planter configurations

Available with off-set blade configurations on standard planters

Fits John Deere, Kinze, Harvest International, Horsch, Monosem, White and Precision

SABRE TOOTH PLANTER
True “V” & Single Blade Applications

1" minimum to full planting depth

Challenging soil and planting conditions
Challenging residue conditions
Standard planter configurations

Enhances early and late root development

14.75" inside with 15" outside combination fits John Deere, Kinze, Harvest
International, Horsch, Monosem and older White

15.75" inside with 16" outside combination fits newer White and Precision

- SABRE TOOTH PLANTER SHALLOW FILLET

Shallow Planting
Sharp Gravel & Shale Rock Conditions

W Shallow and full planting depth for cotton, canola, and shallow seed placement
requirements

Sharp gravel and rock conditions
Challenging soils and planting conditions

.100 cut out

15" inside with 15" outside combination fits John Deere, Kinze, Harvest International,
Horsch, Monosem and older White

[ ]
n
B Enhances early and late root development
n
[ ]

B 16" inside with 16" outside combination fits newer White and Precision
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Opening Disc Study Continued

Resultsi¢ I 0 f
compared to the

S Mo LffdaAaGdNIriGSa SIFEOK 2F GKS t NBAONRLIIAZ2Y

control. STV smooth discs had a log3.®Bu/A.resulting in an economic loss of

-$2.5/A. The STBmild digsrealized a +.3Bu/A. which equia a gain of +$6A. Finally the aggressive
STP discs had a gain of +3.0Bu/A. meaning a +$15/A. return on investment.

2021 PTI STP Opening Disc Study: Yield

194.0 +3.0 Bu/A.

193.0
4 1920
3 1910 190.6 Bu/A.
£ 190.0

189.0

188.0 STV Smooth STPS Mild STP Aggressive OEM Smooth
mTablel. 190.1 192.0 193.6 190.6

STP disc installed dtarvest Internationaplanter a! ¢ CdzNNeg ON Trued+é ONBI (SR
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RevealnjResidue Management Study

CAIdNBE wmod wSg

Objective: This study evaluates the yield and economic
cfof gj u! parant meuhtbdmow cleaner system
in a corn after corn strip -till environment.

Residue managementisb ! of df tt bsz! gbsu! pgd
operation to maximize profitability. Tougher stalks and
more corn-on-corn acres mean a heavier load of resdue
that needs to be controlled. Residue in the seed trench
competes with seedlings for moisture and can harbor
diseases.

Reveahj(Figure 1-2.) is frame mounted, so unlike other
row cleaners is gets rid of that row unit chatter. It has a
gauge wheel that precisely controls the depth of the
cleaning tines. It also has an airbag that makes sure the
depth that iu tset at, stays consistent. The pressure of the
airbag can be controlled on the 20|]20® monitor.

In this agronomic study, we compared the absence of row

cleaners, floating row cleaners, and CleanSwee® at 20# Lift and to that of Reveal at the
following notch and PSI settings:

1.
2.
3.
4.
5.
6.

ReveahjNotchl 10# Lift

ReveahjNotchl 10# Down
ReveahjNotchl 20# Down
ReveahjNotch 2 10# Lift

ReveahjNotch 2 10# Down

ReveahjNotch 2 20# Down

Figure3. 20|20 System
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Sfwfbmn!Sftjevf! Nbobhfnfou! Tuvez!D

Results: Table 1. illustrates Reveal in general, resulted in positive yield gains of +6.8 Bu/A.
compared to no row cleaners and +4.1 Bu/A. better than CleanSweep at 20# PSI Lift. Revaln;]
Notch 1 settings out -performed Notch 2 by +0.8 Bu/A

X

Figure3® w F £ un

225.0
220.0
Reveal Notch 1: 212.6 Bu.A. Avg Reveal Notch 2: 211.8 Bu/A. Avg
215.0
<
3 2100
o] : 208.1
> 205.4 206.4
205.0
200.0
195.0
100% Lift CleanSweep CleanSweep  Reveal N1 Reveal N1 Reveal N1 Reveal N2 Reveal N2 Reveal N2
’ Float 20# Lift 104# Lift 10# Down 20# Down 10# Lift 10# Down 20# Down
mTable 1. 205.4 206.4 208.1 212.2 212.3 213.4 210.2 213.4 212.2
Planting Date:5/25  Hybrid: AgriGold 63940  Tillage: Strip-Till Qpgqvmbuj po; ! 47L! ! Rotatem ACX | €orn Price4$%.00! ! !
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CleanSweep® Residue Management Study

Objective: This study evaluates the benefits of planter row cleaners equipped with
CleanSweem® cylinders. Residue management has become a

I 1 | 1 i I I i i |
ofdfttbsz!gbsu! pg! upeb_z; t! pqgf Sbujlﬂg%réf.&léaﬁé)wgelpé” {f!q
stalks and more corn-on-corn acres mean a heavier ;o

75 1
4

load of residue that needs to be controlled. Residue in
the seed trench competes with seedlings for moisture
and harbors disease. CleanSweep® cylinders puts row
cleaners right where they need to be, moving residue
but not the soil. Continuous adjustments can be made
as field conditions change
with the cab-mounted
controller to easily lift or
make more aggressive
adjustments.

’ DOUBLE-ACTING PNEUMATIC CYLINDER
THE STRENGTH & FUNCTION TO
PREP EVERY ROW JUST RIGHT

In this study, we use air
pressure to adjust
CleanSweep® cylinder
settings on Yetter 2967
spike row cleaners to
allow the ability to
change and evaluate the
aggressiveness of row
cleaners. These settings
were then evaluated to
study yield and
economic advantages.

These agronomic
settings consisted of :

7. Lifting the
row cleaners 100% to simulate the lack of row cleaners.

8. AT g mp KQ# psp position that allows the row cleaner to ride along top of the soll
surface with no air control, lift, or down-pressure.

9. 20# of air down-pressure, just aggressive enough to wipe crop residue and clods out
of the way to lead a clean path ahead of the planter gauge wheels and seed disc
openers.
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2021 PTI Results

CleanSweep® Residue Management Study Continued

Results: Table 1. illustrates CleanSweep® cylinder yield
results from the PTI Farm in 2021. Row cleaners provided a

yield benefit of +3.2 Bu/A, compared to the 100% lift

setting of no row cleaners. Floating row cleaners proved

losses of -1.3 Bu/A. compared to the more aggressive

setting of 20#psi down.

Tables 2-3 summarize multi-year average yield and

economic gains from CleanSweep® cylinders during the
growing seasons of 2018-2021. During this time -period, row
cleaners equipped with CleanSweep® cylinders at 20#psi
down realized +9.4 Bu/A. yield gains compared to using no

row cleaners. These gains resulted in gross revenue

increases of +$35.39/A.

Flgure 2. Yetter Row Cleaners W|th CleanSwee

This same 20#psi setting also improved yields over the 0# float position by +2.7 Bu/A. and

consequently improved revenue by +$10.35/A.

230

N
N
(&)

N
N
o

-3.2 Bu/A

YIELD / ACRE
NoR
o o

N
o
w

200

2021 PTI Farm CleanSweep Study: Yield

216.5Bu/A.

TABLE 1.

= 100% Lift =20 PSIDown =0 PSI Float

-1.3 Bu/A.

240

2018-2021 PTI Farm CleanSweep Study: Yield
2380

$900

2018-2021 PTI Farm CleanSweep Study: Economics

$888.10
890
235 -2.7 Bu/A. $
g $880 -$10.35
v <
5230 & $870
> £
T -9.4 Bu/A. 2 $860
2225 g -§35.39
5 $850
220
$840
215
TABLE 2. 8830 TABLE 3.
u No Row Cleaners W 20# PSI : Grower Setting = 0# PSI: Float m No Row Cleaners m 20# PSI : Grower Setting w 0# PSI: Float
Planting Date:5/25  Hybrid: AgriGold 89-40  Tillage: Strip-Till Qpgqvmbuj po; ! 47L! ! Rotatem ACX | €orn PriceB00S! !
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Multi - Year Seed Trench Residue Management Study

Objective: This multi-year study evaluates the impact
of residue in the seed trench at planting (Figure 1.)
Plant residue in the seed furrow can rob moisture
away from the seed, cause air pockets, harbor disease
and create a lower percentage of seed-to-soil-contact.
All these factors can delay germination and impact
corn yields. This study attempts to quantify corn yield
loss from varying percentages of residue on the seed
at planting.

To create a controlled environment, manual
inoculation of corn residue was placed directly on
corn seed in the furrow at percentages from 100% to
70% clean furrows.

Figure 1.

Results: Table 1. illustrates the strong relationship of yield response to residue in the furrow.
From 2018 to 2021, data suggests that every 1% loss in clean furrow decreased corn yield by
-1.3 Bu/A. It should be noted that this controlled study only applies residue directly on the seed,
with no other residue being distributed between the seed in the furrow. In typical field settings,
residue would more than likely be distributed throughout the seed furrow, thus increasing the
total amount of residue, and consequently causing a higher degree of corn yield loss. As a
result, this summary of loss could be somewhat conservative.

Multi-Yr 2018-2021 Residue Management Trial

230.0
2250 ®
220.0
215.0
210.0
205.0 A

200.0 e
195.0 e
190.0

185.0

180.0

Every 1 % Clean Furrow Decrease = -1.3 Bu/A. Yield Loss

Yield / Acre

100%  96% 92% 88% 84% 80% 76% 72% 68%

Table 1. Clean Furrow
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Multi -Year Seed Trench Residue Management Study Continued

Figure 2.

illustrates the A
ear size : g)m\ |
degradation - bodo s A Db S hoda oty

when residue
was inoculated
in the seed
trench. The top

row of ears b 3 4 s 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

designates a Up to 3®% Residue Inoculation
clean furrow,

while the two v
bottom rows 0

dISp|ay ears 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 31 32 33 34 35 36

where manual inoculation of residue occurred. As clean furrow decreased, ear weight and size
were dramatically reduced, indicating the consequences of
residue in the furrow at planting. Figure3. SmartFirmer® Sensor

e

SmartFirmer (Figures 3-4.) is a seedfirmer sensor that measures
the furrow as it is firming each seed into the bottom of the trench.
SmartFirmer helps to monitor the environment that seed is being
placed into and helps determine what type of in-field variability 0 ‘ )
exists. SmartFirmer allows you to measure the quantity of in-furrow
residue and then adjust row cleaners (Figure 5.), thus ensuring

sftjevf! xpotu! mjnj ulharfofdséasepj t uvsf ! vqub

Figure 5. Row Cleaners Figure 4. SmartFirmer Sensing Residue

Qpgvmbuj po; ! 4RotatlontCAQ ! ! | SanPrice;$8.Q0i ; ! 41
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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 - , e
from the soil surf ace, flags were placed at five different : ' s e i 5
timings to identify the emergence of all plants within the
study.

Figure 1.

Protocol:

12 hours = 1stinitial 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 2-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, -9%
yield losses were realized compared to the first emergers. As emergence continued to 36-hour
delay, yield fell to -32%losses. 48-hour delay in emergence resulted in yield deficits of -78% and
finally, the latest emergers that came up >48-hours proved devastating losses of -90% of yield.

2020-2021 Multi-Yr Corn Emergence Flag Testing: Yield Loss%
0%

12hrs 24hrs 36hrs 48hrs 48+ hrs

-9%

)
X
«
a
o
=
2
2
=

Table 1. Corn Emergence Timing

Planting Date: May 8th Hybrid: DK 59-8 2 Popul ati on: 3 6Rotation: CAB Gom\RricgYB5d00 h: 30
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2021 Crop Year Day of Emergence Study

Objective: This study evaluates the Figurelz"’hour Late Emerging Plant
impact of yield loss when corn plants ke SR i
emerge from the soil surface on an
inconsistent basis. 12-hour flag
testing was implemented to monitor
the emergence timing of young
plants. 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 (Figures 1-2). Figure2. 12-Hour Flag Testing
Protocol: : :
12 hours = 1stinitial 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: Table 1. illustrates the occurrence factors of emergence timing at each 12-
hour interval. 66.3% of all plants did in fact emerge in the first 12-hour time-period.
Plants that emerged just 12-hours later in the 24-hour time-period totaled 28.5%
occurrence, while 36-hours tallied 4.3%, 48hours 1% and 48+hours tallied 0%.

70%

a°
2 60%

c
g 50%

=
g 40%
o 0,
§ 30%
GE,’ 20%
g 10%
0%

2021 FLAG TESTING/EMERGENCE TIMING STUDY: OCCURRENCE FACTOR
66.3%

L 1.0% 0.0%

12 Hrs 24 Hrs 36 Hrs 48 Hrs 48 Hrs +
Table 1. Emergence Timing
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2021 Crop Year Day of Emergence StudyContinued

2021 FLAG TESTING/EMERGENCE TIMING STUDY: EAR WEIGHT BY HOURS
0%
-10% 24 Hrs - 36Hrs - A8Hrs
20% -6% e —
, -30% -22%
£
g -40%
% -50%
= -60%
-70%
-80%
-78%
-90%
Table 2. Emergence Timing

Table 2. reveals the yield losses from each occurrence factor
from Table 1. Using 12-hour emergence as the ideal baseline
control; as corn emerged just 12-hours later, yield fell by

-6%, at the 36-hour emergence yield fell by -22%, and at 48
hoursyield fell -78%/ ! Jo! ui j t lzedlabesemeargers u
occurred at the >48-hour emergence timing.

Pictured to the right is an ear board display of corn ears
collected from this 202 1 study at each emergence timing
interval. The entire top row represents the baseline of 12- j
hour emergence. As each 12-hour emergence occurs, the ear
board displays the ear size and yield loss associated from 1;1/ HOUY
emerging late and competing with surrounding plants for Y
water, nutrition, and sunlight.

) 2 4 2 : -4 = L A 'y { i 4
In summary, uniform emergence is critical to maximize corn | g §§ gg § gs n? js §§ gg

yield. Any delay of emergence can be significant in reducing
ear size and weight and ultimately corn yield. We encourage lours (<78°%)
growers to conduct flag testing/emergence timing studi es to R
monitor individual performance in your fields. Contact your
local Precision Planting Premier Dealer for free flag test
emergence kits for the 2022 spring season.
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Corn Closing Wheel System Emergence Timing and Yield Study

Objective: This study evaluates the impact of yield loss when corn plants emerge from the soil
surface on an inconsistent basis because of improper planter closing systems. Planter closing
systems are designed to close the seed trench, eliminate sidewall compaction/smeari ng,
remove air pockets, all at the same time achieving good seed-to-soil contact. This study
evaluates the emergence timing and yield differences of five distinct types of closing wheel
systems in a conventional tillage, corn soybean crop rotation.

FurrowForce® Closing and Sensing Control System:

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

Disadvantages: Rocks can be problematic, increased cost

Non-Sensing Dual Rubber Closing System:

Advantages: Tfbmjoh! ps! TQj odij ohu!

Disadvantages: Difficult to lift and fracture sidewalls

Non-Tf otjoh! Evbm! Zf uufs! Qpmz! Uxj t uf s

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

Disadvantages: Lightweight wheels require increased tension

Non-Sensing Dual Cruiser Xtreme Closing System:

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

Disadvantages: Can be aggressive
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Corn Closing Wheel System Emergence Timing and Yield Study

DualMartin-Uj mm- ! Ej ngmf ! Tgj I fnj! Dmptj oh! 1

' Advantages: Lifts and fractures sidewall compaction/smear
Versatile heavy wheel, great for reduced tillage
Depth Maintaining

Disadvantages: Extra weight can be aggressive

12-hour flag testing (Figure 1.) was implemented in this study to monitor the emergence timing
of young plants in each of the closing wheel applications. As corn first started to emerge from
the solil surface, flags were placed at five different timings to identify the emergence of all
plants within the study.

Protocol:
12 hours = 1%t initial 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

Figure 1. 1zhour Flag Testing
,awfm' w?a‘?iw.w A

J 358 .uu.z\. Vs f"w, ;
?‘Hﬁuu“mt #2an
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Corn Closing Wheel System Emergence Timing and Yield Study

Table 1. illustrates the emergence timing percentage of each closing wheel system at the 12,
24, 36, and 48 hour intervals. FurrowForce® obtained the highest average 12-hour occurrence
factor at 84.9%, while all nonsensing systems ranged from 53.7% to 67.7%. Table 2.
summarizes 12-hour emergence by closing wheel system.

2021 Closing Wheel Emergence Timing Occurrence Factors

90%

v 80%
S 70%
= 60%
€ 50%
w
x© 40%
- 30%
L 20%
Q
© 10%
0% Dual Cast Dual Yett
Dual Dimples ualtas Dual Rubbers ua . erer FurrowForce
Copperhead Twister
B 12-hours 67.7% 53.7% 59.3% 65.9% 84.9%
m 24-hours 23.7% 40.9% 35.9% 29.0% 12.9%
m 36-hours 7.9% 4.7% 4.2% 3.7% 1.1%
48-hours 0.8% 0.8% 0.7% 1.5% 1.1%

2021 Closing System Study: Average 12Hr Emergence

40%

50%

59.3% m Dual Cast Copperhead

60%

Dual Rubbers
B Dual Yetter Twister
® Dual Dimples

84.9%
B FurrowForce

70% 80% 90%

Table 2. Average 12Hr Emergence Score
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Corn Closing Wheel System Emergence Timing and Yield Study

Table 3. depicts yield loss at each emergence interval for each closing system. Every closing
system incurred net yield loss, due to no individual system being able to achieve the coveted
100% 12-hr emergence. However, the automatic two stage FurrowForce® system incurred on-
average -49.5% less overall yield losses than non-sensing closing systems

2021 Closing Wheel Yield Loss/A. by Emergence Timing

< 00
3 20 -_1
s -4.0
> 6.0
: -8.0
2 -10.0
" 120 Dual C Dual Y
Dual Dimples ual Cast Dual Rubbers ua . etter FurrowForce
Copperhead Twister
W 24Hrs -3.32 -5.74 -5.04 -4.08 -1.81
W 36Hrs -4.06 -2.39 -2.15 -1.90 -0.55
I 48Hrs -1.37 -1.42 -1.28 -2.67 -2.01
B Total Yield Loss -8.75 -9.55 -8.47 -8.64 -4.38

Closing Wheel System

2021 Closing Wheel Emergence Timing Economic Losses

S0
§ -$5 “
3 810
2 15
3 -$20
3 825
-$30
35 . Dual Cast Dual Yetter
Dual Dimples Copperhead Dual Rubbers Twister FurrowForce
m 24-hour $(16.61) $(28.70) $(25.21) $(20.38) $(9.06)
W 36-hour $(20.28) $(11.96) $(10.75) $(9.48) $(2.76)
i 48-hour $(6.85) $(7.08) $(6.40) $(13.33) $(10.05)
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Corn Closing Wheel System Emergence Timing and Yield Study

Tables 5-6. illustrate the average yield and resulting economic losses of all single -stage non-
sensing closing systems compared to th at of the 2-stage automatic FurrowForce® sensing
system. FurrowForce® outyielded all other closing systems by an average of +4.46 Bu/A., while
obtaining additional revenue of +$22.28/A.

2021 Emergence Study: Closing System Average Yield
230.0 Avg +4.46 Bu/A.
229.0
228.0
227.0
$2260  435Bu/A. 408 Bu/A. -4.25 Bu/A.
& 2250 -5.15 Bu/A.
224.0
223.0
2220
221.0 5 st
-Stage
D D
Dual Dimples ual Cast Dual Rubbers ual 'Yetter Automatic
Copperhead Twister
FurrowForce
M Table 5. 225.25 224.45 225.53 225.35 229.60
2021 Emergence Study: Closing System Average Economics
$1,150 Avg +$22.28/A.
$1,145
$1,140
81,135
<
~
g $1,130 $21.75/A. -$20.38/A. -$21.25/A.
g $1,125 -$25.75/A.
v
$1,120
$1,115
$1,110
$1,105 55t
-Stage
Dual Dimples Dual Cast Dual Rubbers Dual .Yetter Automatic
Copperhead Twister
FurrowForce
M Table 6. $1,126.25 $1,122.25 $1,127.63 $1,126.75 $1,148.00
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Corn Closing Wheel System Emergence Timing and Yield Study

In summary, the 2-stage automatic
sensing FurrowForce® system

s,
achieved the highest 12-hour ,
emergence, along with the lowest °e)
frequency of late emergers at 24, 36, $(10)

2021 PTI Farm Emergence Timing Avg. Revenue Loss

and 48-hours. As a result, the
FurrowForce® closing system garnered
overall revenue gains of +$22.28/A.

$(15)

Table 7. Revenue Loss/A

$(20)

. . . 5(25)

To help explain this, Table 7. illustrates 24 Hrs 36 firs 48 irs 4B Hrs
¥ Revenue Loss $(19.99) $(11.05) 5(8.74) S

the average overall revenue loss from

all closing systems. Corn that emerged just 12-hours later (24-hour emergence) resulted in the

largest revenue losses in the study at-$19.99/A. One might think that the last emergers in the

36,48, and 48+hour timing would be the highest overall losses on a per acre basis, however

losses are based on how often the later emergence occurs. The 24-hour emergence timing was

the highest occurrence level of all emergence timings at 28.5%., while 36hour and 48-hour late

emergers only occurred at 4.3%and 1% respectively (Table 8).As a result, the overall highest

corn yield loss occurred at the 24-hour emergence timing.

2021 FLAG TESTING/EMERGENCE TIMING STUDY: OCCURRENCE FACTOR
o 70% 66.3%
9 60%
c
$ 50%
-]
8 40%
3 30%
& 20%
g 10%

w
0%

28.5%

4.3% 1.0% 0.0%

12 Hrs 24 Hrs 36 Hrs 48 Hrs 48 Hrs +
Table 8. Emergence Timing

In conclusion, the goal to higher corn yield is uniform emergence. When sporadic emergence
occurs, yield is sacrificed. Using an automated 2-stage, sensing-based, closing system allows
the ability to fracture and lift side-wall smear, remove air pockets, and above all create the same
carbon copy furrow giving each seed the same resistance that ultimately results in uniform
emergence timing.

Planting Date: May 8 Hybrid: DKC5®3! ! I I 1 1 1 1 I 1 Qpgvmbuj po; Rotafion:!CAB! ! ! Corn Price: 558 x ! Xj €
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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.

Results: Corn yield from planting speeds of 4 to 10 MPH onfﬁiarizd 1TABu/A. between all
speed intervals. This yield difference represents a deviance of -0.5%. With traditional planting
speeds typically near 5 mph, this data would suggest that growers could plant twice as fast
without sacrificing planter performance . Our experience with high-speed planting at the PTI
Farm has been important two-fold. First, high-speed planting has allowed us to be patient and
wait for fields to get fit, then we are confident we can plant quickly in those good planting

conditions. Second, planting windows can be brief due to frequent rains throughout the spring,

allowing high
speed planting to 2021 High Speed Planting Study: Yield
achieve more 250
acres planted daily 245.7 5448 2453
within these 2
. : M 4MPH SpeedTube
windows. b
< 240 m 6MPH SpeedTube
= 8MPH SpeedTube
235 B 10MPH SpeedTube
230
Table 1. Yield
Planting DateMay 8 Hybrid: DKG9-82 Population: 8K Row Width: 36 Rotation: CAB Corn Price089
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WaveVision® SeedTube Corn High Speed Planting Study

Objective: To evaluate yield response of planting speeds of 4, 6, 8, and Figure 1. WaveVisi@SeedTube
10 MPH with a WaveVision® SeedTube system. WaveVision is a seed
sensor that counts only seeds and not dust, giving you confidence that the
gpgvmbujpo!zpv!tfflpo!zpvs!npojups!|j
WaveVision® does not incorporate an optical sensor in the housing,
meaning there is no opportunity for seeds to ricochet into the trench.
Instead, a highfrequency radio waves to measure mass instead of shape.

Figure 2. 20|2®Monitor System

flqgqpgvmbu

Results: Corn yield from planting speeds of 4
to 8 MPH varied only -1.64 Bu/A., however
when planting speed was pushed up to 10
MPH corn yield fell significantly by -16.20
Bu/A. compared to average 4,6,and 8 MPH
planting speeds.

2021 High Speed Planting Study: SeedTube
250.00
245.00 242.89 243.98 24234

< 240.00
S 235.00

£ 230,00 226.78
225.00
220.00
215.00

4 MPH 6 MPH 8 MPH 10 MPH

SeedTube SeedTube SeedTube SeedTube
Table 1. SeedTube 242.89 243.98 24234 226.78
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Corn Tillage/Closing Wheel Study

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

Closing systems are designed to close the seed trench, eliminate sidewall
compaction/smearing and remove air pockets, all while achieving good seed-to-soil contact.
This study evaluates the two distinct ly different types of closing wheel systems in cluding the
following:

FurrowForce® Closing and Sensing/Control System:

Advantages: Lifts and fractures sidewall compaction/smear
2nd stage stitching, removal of air pocket
Automatic Sensing of soil variability

Automatic Control to ensure proper settings

Disadvantages: Rocks can cause plugging

DualZf uuf s! Qpmz! Uxj tuf snj! Tqj l

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

Disadvantages: Lightweight wheels require increased tension
Manual T-Handle Control
Spring Variability

Non-Sensing to Soil Density Changes

Planting DateMay 8 Hybrid: DKG9-82 Population: 34K Row Width€30 Rotation: CAB Corn Price08
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Corn Tillage/ Closing Wheel Study Continued

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

performance.
Figure 1. Sunflower® 6833 Vertical-Tillage Tool

Vertical -Till (Figure 1.) In the fall after harvest,

vertical tillage was used to mix, cut, and level residue
jolb! 4U! ef g WHerbicidg wasibsbdfasag bt t /
burndown to control early season weeds in the

absence of spring tillage.

No-Till: (Figure2)Qmbouj oh! ejsfdumz!joup! mbtu! zfbstgt!
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,

ef f q 1 2 4 U] Sj q QJ oh! Xj ui ! bh hFigureZ.PIa‘ntinginNo-TiII
of residue. A spring soil finisher leveled before

planting.

el njyj

Strip-Till (Figure4)Jo! ui f! gbmm! bgufs!i bswftu-!21U!effqgl!
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 Gladiator Figure 3. Sunflower® 4630 Disc-Ripper
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