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4R Nutrient Stewardship

The foundation of fertilizer
BMPs and efficient nutrient
management can be aptly
described as following the
“4RS”

Applying the Right Source
at the Right Rate at the
Right Time

and in the Right Place

Time Place
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Figure 2. Precision Service offered by Dealerships

VRT Fertilizer, single nutrient

VRT Fertilizer, multiple nutrient

VRT Lime

VRT Pesticide

Variable seeding rates with GPS

Satellite/aerial imagery

Soil sampling with GPS

il

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%
% of respondents

2011 w2013 m Predicted use by 2016

Purdue,/CropLife Precision Dealer Survey
- |




Trends in USA Precision Agriculture

e PA technologies and practices continue to grow throughout
the agricultural world

e Practices that were once considered “precision” are now
viewed as business-as-usual
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e Top Five Trends of 2013
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symptoms | Description

Potassium, unlike other nutrients, K does not
form compounds in plants, but remains free to

late’ many ial prc ... including
enzyme activation, photosynthesis, water use
efficiency, starch formation, and protein
synthesis. Agronomic crops contain about the
same amounts of N and K, but K content of
many high-yielding crops is even higher than
that of N. Most soils contain large amounts of K,
but only a small portion is available to plants
over a growing season.

rend #1: Mobile Devices

 |dentification tools

« Weeds, Nutrient Deficiency, Pests

* Input Calculators
 Seed, Chemical, Fertilizer
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Other Calculators
« Plant Population, Nutrient Removal

dl ATET T

Resulls in B/A

Alfalla Canoia - 80 Bushes
Apples >
N ns
Barley > P205 58
Bell Peppers > e i
W 25
Bermudagrass (Coastal) > s 2
Bermudagrass (Turf) >
Cabbage >
Canola
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Top Trend #2: Database Integration

Compatibility of tools

Integration of outside
data

Improvements in
decision making

Wireless data transfer
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Data have no value...

Copynight 2012 Cresco Ag, LLC
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Top Trend #3: Variable Rate Applications

* Application based on
field and crop variability

* Apply only what is

N eed ed Applying onIy.what the plant needs,
or soil can handle.

* Deliver inputs more
accurately




Crop Environments are Variable
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Soil Electrical Conductivity
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Crop Outputs are Variable

.97

Crop Yields
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Crop Inputs are Variable
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VRT Fertilizer Amounts
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Economics of Guidance are Relatively
Easy to Quantify

* Existing equipment overlap

vs. Equipment overlap with guidance
* Implement width
* Acres/hectares

* Costs of inputs: fertilizer, seed, pesticides, fuel, labor,
egquipment
* Cost/life of guidance system
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Figure 3. Dealerships Generating a Profit for Precision Services

WRT Fertilizer, single-nutrient

WRT Fertilizer, muliple-nutrient

Soil sampling with GPS

satellite,/aerial imagery

Data analysis for yield monitors

Sales/Support of Guidance/autosteer

Total precision program
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Variable Hybrid Planter

lPNl INTERNATIONAL PLANT NUTRITION INSTITUTE




W\ \

IPNI INTERNATIONAL PLANT NUTRITION INSTITUTE




Defensive Soils
+6.8 Bu/A +%40.12
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Variable-Rate Seeding

VR seeding as opposed to planting
whole field at 64K

% of land with

low yield VR Seeding
potential Savings
--------- 5/ha-------
5% 0.32
10% 0.74
25% 11.68
50% 30.01

5% 48.04
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VARIABLE HYBRID PLANTING

Management zones are key to success

Spatial locations are needed of:

* High yielding zones
* Low yielding zones

Without management zones, variable
hybrid planters are worthless

V)
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Accuracy and Precision

(b) Low accuracy (¢) High accuracy (d) High accuracy
High precision Low precision High precision
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Map-Based VR Nutrient Application

50.0

63.3

76.7

90.0

103.3

116.7

DAP i Ibs/A i

130.0

Product
Addition/Deduction(lbs/ac): None Entered
Percent of Original App: 100%
Minimum Application Rate: 54 kg/ha
Maximum Application Rate: 145 kg/ha
Field Average Rate: 108 kg/ha
Total Applied Acreage: 8.3 ha
Total Field Acreage: 13.1 ha
Total Field Acreage(lbs): 2001.6
Total Field Acreage(tons): 1.00




Up and Coming Technology: Crop Sensors

Variable Rate Application and [ ‘

zMapping Systems
-
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Crop Sensor Uses

Nitrogen application in corn and wheat

Weed pressure mapping

Plant growth regulator and defoliant applications in
cotton

Stress and damage in soybe ns and peanuts




Top Trend #4: In-Cab Solutions

e Automated Guidance

e Boom Section Control

Image courtesy of Teelet



Automated Guidance

—Yield decreased

* 16% when row 2-inches off center

» >30% when row 9-inches off center




Boom Section Control




Dealer Use Over Time
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Top Trend #5: Unmanned Aerial
Vehicles (UAV)




WHAT IS A UAV?

+ Flies Autonomously
<+ On Demand

+ Flies Under Cloud Ty A

Cover

<+ Battery Powered
<+ Higher Resolution

% Lower cost for data



Unmanned Aerial Vehicle

Fixed-wing

MicroDrone MD4-200
DraganFly X6 http://www.microdrones.com

http://www.draganfly.com : -

eBee

Yamaha

http://www.sensefly.com
WASRP llI
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Potential Applications

_] Crop Scouting

] Bare soil imagery

] Irrigation and drainage planning

] Yield estimation and monitoring

] Inventory

_IDiagnostic of herbicide injury in crops
ISelection of plants for further breeding
_1Sampling plant pathogens in the air

] Academic and extension education

]



NDVI Camera UAV SenSOrS

Tau 640 thermal
imaging camera

(MCA) imaging sensor
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IPNI INTERNATIONAL PLANT NUTRITION INSTITUTE




Future for UAVS

* UAV has a lot of potential applications in
agriculture and horticulture crops

* Small farms
* More research is needed
* Develop tools and techniques
* Rules and regulations are not clear

* Lots of excitement among growers

G\M\
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4R is Precision Nutrient Management

°* Implementing precision
agriculture technologies
within the context of 4R
nutrient stewardship is an
efficient and effective way
to help meet the
environmental, economic,
and social goals of
sustainable agricultural
systems
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Thank You

sphillips@ipni.net

¥ Follow @IPNInase
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