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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    

4R Nutrient Stewardship 

Cropping Systems 

Profitability 

Productivity 

Durability 

Healthy Environment 





Trends in USA Precision Agriculture 

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

• Practices that were once considered “precision” are now 
viewed as business-as-usual 

 

• Top Five Trends of 2013 

1. Mobile Devices 

2. Database Integration 

3. Variable-Rate Applications 

4. In-Cab Solutions 

5. Unmanned Aerial Vehicles 

 



Top Trend #1: Mobile Devices 

• Identification tools 

• Weeds, Nutrient Deficiency, Pests 

 

• Input Calculators 
• Seed, Chemical, Fertilizer 



• News, Weather, Market Updates 



• Other Calculators 
• Plant Population, Nutrient Removal 



Top Trend #2: Database Integration 

• Compatibility of tools 

• Integration of outside 

data 

• Improvements in 

decision making 

• Wireless data transfer 



Data have no value… 



Top Trend #3: Variable Rate Applications 
 

• Application based on 
field and crop variability 

• Apply only what is 
needed 

• Deliver inputs more 
accurately 

Applying only what the plant needs, 
or soil can handle. 













Variable Hybrid Planter 







% of land with 
low yield 
potential 

VR Seeding 
Savings 

---------$/ha-------- 

5% 0.32 

10% 0.74 

25% 11.68 

50% 30.01 

75% 48.04 

VR seeding as opposed to planting 
whole field at 64K 

Variable-Rate Seeding 





Accuracy and Precision 



54 kg/ha 

145 kg/ha 

108 kg/ha 

8.3 ha 

13.1 ha 

Map-Based VR Nutrient Application 



Up and Coming Technology: Crop Sensors 



Crop Sensor Uses 

• Nitrogen application in corn and wheat 

• Weed pressure mapping 

• Plant growth regulator and defoliant applications in 
cotton 

• Stress and damage in soybeans and peanuts 



Advancing Science & Technology Biosystems Engineering 

Top Trend #4: In-Cab Solutions 

• Automated Guidance  

• Boom Section Control 

Image courtesy of TeeJet 



Automated Guidance 



Manual Errors 

– Overlaps (blue) 

– Skips (red) 

BSC Errors 

– Overlaps reduced (blue) 

– Skips eliminated 

Boom Section Control 





Top Trend #5: Unmanned Aerial 

Vehicles (UAV) 









UAV Sensors 



Future for UAVs 



• 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     

4R is Precision Nutrient Management 



Thank You 
 
 
 
sphillips@ipni.net 
 
 

 
 
 
 
 
 

 
 

 
  

mailto:sphillips@ipni.net

