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Precision Ag Update
Talk Outline

How has Precision Agriculture changed
over the last 15 years?

Agronomic Use.

Machine Control.

Data Management.
Summary and conclusions
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Precision Ag Tools

“Traditional” Precision Ag

Soil Sampling

Soil Texture Mapping
Yield Mapping

Variable Rate Lime, P & K
Variable Seed Rates
Visual Guidance
Autosteer

Auto Section Control

“New” Precision Ag

Implement Seer
Variable Rate Nitrogen

Variable Rate
PGR/Fungicide/Dessicant

Real Time Sensors

Internet Connected
Machinery

Animal Tracking
Network RTK
Connected Farm



Gartner “Hype” Cycle

Every new technology passes through these phases..

‘VISIBILITY

Peak of Inflated Expectations

Plateau of Productivity

Slope of Enlightenment

Trough of Disillusionment

Technology Trigger TIME




So where is Precision Ag in the cycle?
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The Problem...

Helds are not uniform..
‘h refore yields are not uniform.

yielding crop. r:
ary according to yield. - ._.__,.t.i

Y DO WEUNIFORMLY APPLY -
CROP INPUTS?




, Management mduced var' ‘bi.
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. SO|I pH, Phosphate, Potassmm
e Compaction, Field History.
-+ Soil Mineral Nitrogen (SMN)

= You can correct these p ler
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Equipment to map management induced variability

 Map soil pH, P and K changes.
e Can be done by hand.
e More often with an automatic sampler

« Usealow accuracy GPS handheld to grid the field and
guide the sampler. B ” R

 Analyse in alaboratory.
e Create a map.
* Apply variably acrossfield.
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65 0o 020 0.000
5.7 0ol 028 0.000
5.5 00| 029 0.000

AvpH |No_Sam|1Ie:|Area |TotaI_Tonnes |

61 ] 37 [ 9.28] 12053




pH 1997

Min 5.1 pH
Max 6.7 pH
Average 5.8 pH
Range 1.6 pH

Lime Application 1898 T/Ha

pH 2000

Min 5.6 pH
Max 6.5 pH
Average 6.1 pH
Range 0.9 pH

pH 2002

Min 5.6 pH
Max 6.2 pH
Average 5.9 pH
Range 0.6 pH




Soll pH, Phosphate, Potassium and Magnesium
variability.

Frepp—

1 how 50d Swnpien Y

@ [1 mapstestsoiiessentials.comnor

T e i e

@ [1 mapstestsoilessentials.com

L LR e R R B e o

arse

T b [ E——

WESTQRRINGTON el e

i
Beomiworth Gran:

7

g !

7 Holton cum Beckerang

Sewage |

Works
Abbey

v _farm

Beckerih,

1 Show Sod Sampieg

* € [1 mapstestsoilessentials.comn

[0 setng e ) s s Web Sice Gatley mwﬁmrm

* @ [1 mapstestsoilessentials.com/hom

e e r_mm cwmmn.nu, Clwmﬂmrm

\ ’ The /A s
N et = 7 ] y % \/
Gorse \ ) z
% 7_ . b [ pem—— 5 T 3 : b

e m,ﬁ"“,m' , !-c;.,..,, WI%WW. \ -i
WESTQRRINGTON o e CRER :

~ WB=onivorh Grange

WESTQRRINGTON ol

e Bt
W Bsmmivarh Grangs




Creating a lime application map.
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¢ Soil Texture : S
+ Soil Depth » B o
~» Tree shading

.1- You can manage these prObIems




Spatial variabllity in soils and crops
Tools to measure inherent soil variability

Veris EC Mapper

Gamma Radiometer Geonics EM 38



| o Bdlinshiirgh Road ry

cae Y.

EM38h
EMZE H

P 4453- 46
P 4601 - 48
[ 480-50
[ ]e0m-a2
[ |5z -54
[ 540 -58
P 6.0t - 58
P 6.0 - GO
I o0t -65
B 0 -0
B oo-7s

0 375 750 1,500
I
Metres Soil E ssentials

Angtralian Centre for P recision Agriculture

0 375 750
[ s

Metres

East “Side

EM36&v
EMVBB V

| EEER
P o-a
[ ao0t-1
[ 12m-
[ ]150m-
[ 80t
B 2ot -
P 2401 -
B 7ot -
|
B q0.01-

1,500

2

15
18
21
24
27
30

- 40

50

Soil Esz=ntialz

Australian Centre for P recision Agricutture




Yield Mapping
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Spittal - 2011 Seed Potatoes: Harvesting
Dry Yield

Bl 60.0 - 87.0 t/ha
Il 55.0 - 59.9 tha
I 50.0 - 549 tha
I 45.0 - 49.9 thha
] 40.0-449 t/ha
[]350-399tha
[ 30.0- 349 tha
I 25.0 - 29.9 t/ha
I 20.0 - 249 t/ha
B 00-199tha

Client:
Farm:
Field:
Crop:

Name:
Type:
Area:

Start Date:
End Date:
Engine Hours:
In Operate:
Harvest:

Avg:

Rented Potato Land
Harelaw

Spittal

2011 Seed Potatoes
HARVESTING
Harvesting

7.42 ha

03/10/2011 12:39
13/10/2011 12:29
39.9hr

0.0hr

4729261

63.74 tha




C13

Multi-Year Normed Yield
% of Normal

M 150 to 200
[ 1135to 150

105 to 135
I 95to 105
" 65to0 95
B 50to 65
B oto 50

C13

Low Yield Stability
Lowi Yield = < 90%

M Never Low Yielding

1 Year Low Yielding
¥ 2 Years Low Yielding
[ 3 Years Low Yielding
B 4 Years Low Yielding
M 5 Years Low Yielding




Gross Margin Improvement

o 01l sampling and VRA Lime.
— Cost around £15 to £25 / ha
— Total Saving around £60 / ha
— GM improvement £35/ha for VRA Lime.

e VRA Pand K

— Only savings where you have high P or K

— Orif Por Kislow therefore yields can be
improved.

— GM improvement £10/ha for VRA P & K.



Gross Margin Improvement

 VRA seeding = £5 per ha

— Target seed to where it will be the most
benefit to crop yield potential.

— or where dlug pressure is high.

* Improvement of low yielding sites= £10

per ha

— Hnd the cause of low yielding areas — if you can
solve the problem you improve the GM for many

years.
— If you can’t improve the yield then cut costsin those
areas or don’t farm them ( environmental schemes?)
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variabilit d'crops

we can measure and map:
— Soil texture

— Soil fertility

— Soil depth

— Crop yield

— Crop nitrogen, phosphate & potash content
and off take

— Forecast yleld Zones
« What more do we need! ?




We need control of the
WEATHER!







Norm Yield

Baglie Straight Subsoil v Yield

180
160
140
120
# Yield 2000
100 1 H Yield 2001
Yield 2002
80 Yield 2003
X Yield 2004
60
40
L]
& o B T e
0 I I I I I I I I
0 5 10 15 20 25 30 35 40 45
Li g ht Subsoil Conductivity (high=heavy) Heavy Sol |



Real Time Crop Sensors.

e P T413"WIE BMTATN

1!(7 Code : CVO5

OP 2002

Leaf Area Index

Whitehead T
Field : Vine Farm 5

Area :19.80 ha
Variety : CONSORT

Drilling date

11/09/2001

Biophysical map
Interpreted on the 16052002

T [ [ .
Min : 4.30 Mean : 548 Max : 6.70
Calor Laval % Area (ha)

L] <430 44 0.9
Tl 320 -470 43 0.9

1 470-5.10 76 15
[T ] 510 - 550 25.9 5.1

] 5.50 - 5.90 36.4 72

T T00 6.0 5.0 a7

] 520 -6.70 23 0.5

T ~670 0.2 0.0




Winter Wheat
NDVI
January 2005

L

EREENEMOAEACCOCE -

NDVI

09 to085
085t0 09
0.8 to0.85
075008
0.7 to0.75
065t0 0.7
06 to065
055t006
05 to055
045t0 05
04 to045
035to04
03 to0.35
025t003
N2 toN?25

Wet area

—T

Extra 40 kg N

applied

on areas where NDVI < 0.3

el

Hilton of Ferm
Stackyard

20 January 2005

Winter Wheat MNOWI




Winter Wheat
NDVI
Late April 2005

L

EREENEMOAEACCOCE -

NDVI

09 to085
085t0 09
0.8 to0.85
075008
0.7 to0.75
065t0 0.7
06 to065
055t006
05 to055
045t0 05
04 to045
035to04
03 to0.35
025t003
N2 toN?25

Wet area

Far:
Flald:

Date:

Ik

Hilton of Ferm
Stackyard
25 April 2005

Winter Wheat MNOWI




e

i \ Big response
To extra N

Winter Wheat
NDVI

Change in crop
From January

to April
i
NDVI Change
January to April Wet area
= 0381004 No response
. . ‘ ™ -
E 03210 0.35 To extra N el ﬂ
029t0032 . -
B 0.76to 029 Farm. Hilton of Fern
O 0230026 o
0 02 ton23 Fleld. Stackyard
B 017002 .
B 014t0017 Date: 25 April 2005
Map. Winter Wheat
Canopy Size Change




Winter Wheat | 1
NDVI
June 2005

EREENEMOAEACCOCE -

NDVI

09 to085
085t0 09
0.8 to0.85
075008
0.7 to0.75
065t0 0.7
06 to065
055t006
05 to055
045t0 05
04 to045
035to04
03 to0.35
025t003
N2 toN?25

—

Far:

Flald:
Date:

Ik

Hilton of Ferm
Stackyard

22 June 2005

Winter Wheat MNOWI




Gross Margin Improvement

VRA Nitrogen = £25 per ha ( £37 last

year).

— Consistent with HGCA Precision Ag report
of £25 per ha per year.

— Crop Scouting — find poor areas

— Easier harvesting- more even crop with less
lodging.

— More efficient use of N — Iincreases nitrogen
use efficiency.

— Lowers N leaching.
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Machine Control — what can it do?

—

Seer machinesto _\_/vithinw25'mm of where they should be.
Control the rates.of seed.fertiliser and agrochemicals
Automatically switch boom sections on and off.

Change the-rates.of products dependmg on where itisin
the field. -

Monitor and-report vehicle performance
Make yield-maps.

Use real time crop sensorsto map and apply nitrogen
based on crop N status.

All at the same time!



Market |s'ma1ur|ng _ Users we Want 1 console
in the cab to do EVYTHING

—Autosteer ral:e Centrol varlable e
pplication, nltmgen sensing, auto section
centrol, yield monitoring, implement.steering...

— Thensem ISOBUS popularlty means in some
casesf al[ these functlons Wi Il be integrated into




Global Navigation Satellite Systems (GNSS)
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Key GPS Accuracy Specs

o Satic “Absolute” Accuracy
— “How close am | tomorrow?’
— Often referred to as STATIC ACCURACY
— GPSis dtationary, data collected over 24 hrs
— High cost, not always needed in Agriculture.

». -Pass-to-Pass/Accuracy
— “How: close am | to.my lastpass?
— GPSmaoving, collected over 15-20 minutes
typically
—|n.Ag “ Passto-Pass™or “Snath-to-Swvath”
— Lower eost . and can often be adequate.



Autosteer is Changing.....

Traditionally radio 1s used to transmit corrections
to each tractor.

But this does not allow 2 way communication.

- S0 Increasingly autosteering tractors are receiving
- corrections from the internet ( with the last hop by
-mobile phone). .

_Thls allows tractors to become part of;
' - “The Connected Farm”



ESSENTIALSNET
SERVER

GPS SATELLITES

Is that most of the Data Transmission is
through Internet Connection and is
more reliable.

Internet Connection ™
= from Phone Mast
s to Server %

’ ‘ Data Connection between
Tractor and Phone Mast

HILLS & TREES

MOBILE PHONE
ANTENNA MAST

ssentials ne‘r3
GPS Correction Network U



Auto Section Control
Sprayers, Planters, Drills, Spreaders.




Passive Implement Steer

« Seersthe Tractor offline to
keep the implement online.

Benefits:

Control the implement
position

Simple to install
Inexpensive

Bed Formers, Drills




Active Implement Steer
Actively Seer implement with hydraulics.

Benefits:

Reduce fertilizer
Precise seed placement
Steer any implement
Controlled Traffic

Inter row spraying.

With the ability to accurately and repeatably place seed, fertiliser
and agrochemicals Active Implement Steer will cause a revolution in
crop seeding, fertilising and agrochemical application in the next
decade.



Gross Margin Improvement

RTK Autosteer - £30 per hectare.
— 5% average overlap in cereals and potatoes
— Less stress on men and machines
— Longer working hours
— More potato beds, fewer cereal tramlines.

 Autoboom section control
— Save on chemicals, seed fertilisers.
— 5% to 30% chemical saving.
— No marking out at potato planting.
— Less crop damage.
— Less stress on men and machines.






Data Management

facing users
m=/I\ ‘ R

But now machrnes?ara' CO! n‘ected to the |nternet
data can be sent from the farm offr ce to the tractor :

ot _-_Wrthout the operator dor ng anythrng

e synchronr sed

f """_',:Workjobs VRA maps yreld maps etc can alI be

< :\ \ AR
1]1--“,. N

' './_fi'Tractor performance can be monltored
. Thisallows tractors to betome part of “The

‘\'Connected Farm and solves datatransfer

4 4 -‘
| P \‘7 2N
. A .‘\'I 5 e g \_,f L A BTN \ y \_
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The Connected Farm




Monitor vehicle events live

a Previous Locations | Dashboard
X Show icon at last reported location.
Custom - Show lines connecting previous locations.
Machine Name: gs02 [
Magnum 340 ‘:&,’15 12012 ‘E

Machine Type: [<]| oays [=]
‘ < Weeks lLI

Showing the 38 most recent locations within the given date range. (Max300)

Tractor - Large Row Crop

Last Status: < | Months |;|

ol Get Locations

Last Time:
8/9/2012 1:05:14 PM VI v, e—

[ © unknown

V@0

] @an
Serial Number: A} @ o
5135560321 ) Wgtieiond
[ @murrarouns
[+ @ unioading
V] O working

Last Location:
4507 E CR-56, Fort Collins, CO 80524

-

Machine Properties
Calibrate Engine Hours
Update Location




Monitor vehicle performance live

Seaworth 8420 Tractor

53

Machine Name:
Seawaorth 8430 Tractor

Machine Type:
Tractor - Large Row Crop

Last Status:
on

Last Time:
8/8/2012 12:08:48 PM

Last Location:
4492 E CR-56, Fort Collins, CO 80524

Serial Number:
5135560315

Manufacturer:
John Deere

-

‘- Machine Properties ‘

‘ Calibrate Engine Hours

‘ Update Location ‘

Previous Locations | Dashboard

Battery Voltage
Coolant Temperature
Engine Oil Pressure
Fuel Level

Intake Manfold Temperature

8/8/2012 12:08:49 PM
8/8/2012 12:08:40 PM
8/8/2012 12:08:50 PM
8/8/2012 12:08:50 PM

8/2/2012 4:25:05 PM

Boost Pressure
Engine Hours
Engine Speed

Fuel Rate

8/8/2012 12:08:38 PM
8/8/2012 12:08:54 PM
8/8/2012 12:08:37 PM
8/8/2012 12:08:38 PM




Monitor vehicle position live

ConnectedFarmr

Hello, brian@farmworks.com
Map | Alerts | Reports | Settings

Logout [ Help

et Road Aegial | Lagels <<
o 3
it |

» || Generic

4 |V Sprayer
[+ spider

o || Tractor

4 |¥] Tractor - Large Row Crop
|| Seaworth 8430 Tractor
[ csu 8310
(] Magnum 340
[ Mew Holland T8O50
[ csu 7820

SOp|Feet:
BN

Name | Machine Type | Position |

Spider Sprayer

40.6538696289063, -104.992630004883 -
‘Seaworth 8430 Tractor Tractor - Large Row Crop 40.6537017822266, -104.983103027344

= CSU 8310 Tractor - Large Row Crop | 40.6524200439453, -104.995291015625
New Machine Magnum 340 Tractor - Large Row Crop

40.653B806859375, -104,992819921875
New Holland TROSO

-
AN AS2E126TEIETA 104 Q0

g ) it D £




And now iPhone and android apps..

il ATET 4G 1:35 PM < 3 E Ll ATE&T 2 2:57 PM .1

Cancel Boundary Done

onnected

Farm

Boundary

r Map & Scout
g°) Take aPhoto

8 Select Field Satelllte Road




Conclusion 1

The key to making P. A. work is choosing
which of the many different tools and
techniques will give the best return.

Use soil sampling and VRA to fix management
Induced variability.

Then manage the inherent soil variability with
soil texture mapping.

Manage year to year weather variability with
real time crop sensors.



Conclusion 2

Autosteer lowers high machinery costs through
overlap reduction and more efficient working.
Autosection control, rate control and variable
rate application lowers crop growing costs and
Improves crop quality.

To get the full benefit of these systems you
need automated data management.
Monitoring, mapping and recording machinery
operating efficiency through telematics can
Identify performance and operator
Improvements



Questions?
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