12/21/22

2022 Indiana CCA Conference

Precision Technology Considerations to Improve
Planter Performance and Crop Emergence

Simer Virk
Extension Precision Ag Specialist
University of Georgia

3 @PrecAgEngineer S
rl.“ UNIVERSITY OF GEORGIA u
e EXTENSION GEORGIA

Precision Ag

1

“the sins of planting will haunt you all season” - anonymous
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[
Current Planting Trends

O Timely and uniform emergence is
important for maximizing yield
potential early in the season.

O Narrow planting windows due to
weather and/or equipment
challenges every season.

O Increased interest in maximizing
planter performance and efficient
with crop inputs (i.e. variable-rate
seeding)

]
Planting Technology

* Improved planting feedback
* Precise seed metering

* Precise seed placement

* Vary seeding rates within the
field

* Plant at higher than nominal
speeds

D bccos & many more
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Timely and Uniform Stand Establishment

v Seeding Rate

v’ Seed Placement
* Seed Spacing
* Seed Depth

® Seed-to-soil contact

An Important Planting Technology!

Seed Monitor*

Population (over or under)

Seed Singulation (98 - 100%)

Seed Spacing (<> target)

* Spacing Quality (95-100%)

*by-row planting feedback
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Is Planted Population enough to assess planter performance?

Population

(ksds/ac)
¥ 38.00 - 42.69
34.00 - 38.00
30.00 - 34.00
26.00 - 30.00
|[7122.00 - 26.00
M 0.00 - 22.00

Singulation

Above
96.00 -
94.00 -

Below
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Seed Singulation

Singulation (%) = 100 — skips (%) — multiples (%)
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What affects singulation?

90
80
* Seed meter setup K §
% 60 E Sirfgulation Level
* Planter settings (e.g. vacuum) &n £ “SKips
g 40 E -+ Multiples
s S
+ Ground speed & z: i S !
w| 1
* Row-unit vibration o g
6 8 10 12 14 16 18 20 22

Vacuum Pressure (PSI)

How to Improve Singulation?

Singulator/Doubles Eliminator, Knockout Wheel
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Seeding Depth

11
Seeding Depth
2.4
2.02 * Check planted depth behind
~ 2.0 ereereeenieiiiiniiiiiiiene, L5 1:86 e+ every planter FOW
£ 16| 152
i
8 . * Depth setting can be different
% ' among the rows
2 0.8 -
0.4 1 * Adjust depth & downforce to
minimize variations
0.0 T T T
1 2 3 4
Rowt#
12



12/21/22

Planter Downforce/Downpressure

An Optimal downforce is required for good seed placement!

150
145 - 144
' )
~
: §, 140 - 137
; ’ - 134
; o 135 -
‘ 2 A= 2 133
2 : : £
N S 130 -
\ i y o
. 125 -
Uniform field conditions — one downforce 120 - T r :
can work (seed depth) None Low Medium High

Downforce_
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Planter Downforce/Downpressure

Varying field conditions —

Soil type/texture

Soil moisture

Conservation tillage

Crop residue

Each condition may need a
different downforce to
maximize emergence!

14



12/21/22

Downforce Technology

g
3
2
=
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Active Downforce Systems

Benefits:

* Enable automatic downforce adjustments as field conditions change

* Improves seed placement in varying field conditions
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Downforce Technology
Down Force (Applied) Good Ride
(Ibf) (%)

M 98.00 - 154.53 (8.5 ac) i B 95.00 - 100.00 (29.7 ac)

91.50 - 98.00 (7.6 ac) { 3 : 92.00 - 95.00 ( 0.5 ac)

83.82 - 91.50 (7.8 ac) 90.00 - 92.00 ( 0.2 ac)

(Il 0.00 - 83.82 (6.9 ac) - 90.00 ( 0.4 ac)
16
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Precision Seed Metering

Benefits:

— Eliminates chains, sprockets and
other mechanical components

— Precise seed metering and control

""l“h

|
it

Mechanical Seed Meters Electric Seed Meters/Drives

Precision Seed Metering

110

@ Standard SM
105 [ Electric SM

100 4 * A ab A A A

95 A

Emergence (%)

90 A

85 H

80 -
2 4 6 8 10
Speed (mph)
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Individual Row Control

19

Precision Seed Metering

100
35
90 1 =@ = Skips - JD Standard
80 1 30 1 —0- Multiples - JD Standard
9 70 A 25 4 =@ = Skips - PP vDrive
= 60 —=0-Multiples - PP vDrive
2 =20 - »
5 50 S o
=
£ 40 + 15 -
wv
30 A
10 1
20 I" —o—JD Standard
10 - ; 5 A
=X=—PP vDrive
0 T T T T T 0 - . . i i
2 4 6 8 10 2 4 6 8 10

Speed (mph) Speed (mph)

20
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Precision Seed Delivery/Placement

Benefits:
— Control|@ seed delivery to the furrow
— Enabl igh speed planting (8 — 12

mph)

Gravity Seed Tube :
Brush/Belt Type Delivery

21

Seed Metering and Delivery Accuracy

JD Standard Gravity
Seed Tube

]

Precision Planting
SpeedTube

VR Seeding Rx:

Four Seeding Rates:

(ksds/ac)
» 24
28
«32
* 36

Three Speeds:

(mph)
4.5
*6.5
8.5

B/

11
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Plant-to-Plant Spacing & Uniformity

25
24 A
23 A
22 A
21 A
20 A
19 -
18 -
17 -
16 -

Plant Spacing CV (%)

=)D Gravity Tube

—o-—PP SpeedTube
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T T

45 6.5 8.5
Planting Speed (mph)

Precision Seed
Placement

(Belt or Brush Type Seed

Tube)

N A
- - Ti
16 A JD Gravity Tube i
~ @ = PP SpeedTube '/'
14 A ,
l’,
s 12 4 ’,'
- -, B
g2 10 B_.¢ i
3 g BC  _ee=--" . e
®«=ZZ7_ € swe?
6 - BC TS ==eeo ="
4
2 -
0
18
16 4 —e—]D Gravity Tube
—o—PP SpeedTube
14 A
S 12 4
% 10 A 2
K
2
£ 84
=]
= 6 A b
bc
4 4
d cd
2 <
d
0 T T T
4.5 6.5 8.5

Planting Speed (mph)
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Rate Transitions

36k - 24k
16
—o—Target Spacing
141 —e— D Gravity Tube
12 —o— PP SpeedTube Transition
= Speed .
= (mph) Distance
£ (Ft)
& 4.5 0.8-3.2
z 6.5 1.4-4.2
8.5 3.3-5.7
0 T T T T T T T T T T T T T T
0 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Distance (ft.)
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Plants/ha

350,000
300,000
250,000
200,000
150,000
100,000
50,000
0

Stonevi
ab cd

B Mechan
W Precisiot

7.9

Plant spacing variabiltiy

Mulvaney (MS State, 2022)

(std. dev., cm)

o B N W »~ U1 O

Higsh Speed Planting

Verona 2022, 21 DAP

bcd cd abc cd a cd ab d
i pranmn | 022, 12 DAP
= Mechanical ab b ab B
M Precision
7.9 10.8 13.6 15.5

kph

= vicuniarnivar

50,000 1o
M Precision

7.9

10.8

26
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Advanced Planting Technologies
T

Standard

SmartFirmer:

Provides real-time information on soil
properties (moisture, temp and
organic matter) during planting
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Soil Moisture
(%)

W 51.55 - 58.00

48.77 - 51.55

46.53 - 48.77

44.56 - 46.53

44.56

Soil Moisture Map
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Advanced Planting Technologies

SmartDepth:

Enables real-time seed depth
adjustments based on a preset
range, soil moisture, or OM

28
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2.5
2.0
1.7
16 15 16 1.6 16

15 [ e e -
1.0

2.5

2.0
0.5 20 1.9 1.9 19 2.0 19 -
0.0 15
Row 1 Row 2 Row 3 Row 4 Row 5 '

1.0

0.5

0.0

Row 1 Row 2 Row 3 Row 5
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Putting Technology to Work
On-Farm Research
Population
(ksds/ac)
M 40.00
30
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Putting Technology to Work

On-Farm Research
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310 310
Field 1 - Hybrid A Field 2 - Hybrid B
300 300
a, 295
a, 289

290 290 a, 289
g = a, 284
S 280 < 280
8 ab, 273 2
> 2
E 270 bc, 267 % 270
= £ b, 264

260 260

c, 251
250 J 250
240 240
28 32 36 40 28 32 36 40
Seeding Rate (ksds/ac) Seeding Rate (ksds/ac)
31

Why? Optimize inputs spatially by matching

How? Management Zones can be based on:

Variable-Rate Seeding

population with productivity zones.

Soil Type
Irrigation
Yield History

Soil EC (organic matter etc.) Target Rate (Count)
(sds/ac)
W 32,000.00 ( 6.74 ac)
30,000.00 (16.59 ac)
W 27,000.00 (26.98 ac) [WENEEES

Zones based on Soil Type and Yield History

32
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Final Thoughts

» Proper planter setup, operation and in-field checks are must to verify
planter performance regardless of any technology.

» Consider utilizing and maximizing benefits from basic technologies
first before investing in advanced systems.

» Investing in technology does not mean buying new equipment
(retrofit options offered by most providers).

» As-applied planting data can provide valuable insights into your
operation. Payback is greater when technology/data drives a decision.
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Thanks!

Simerjeet Virk
Extension Precision Ag Specialist
University of Georgia — Tifton
Email: svirk@uga.edu
Website: www.precisionag.caes.uga.edu
Twitter: @PrecAgEngineer
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