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http://www.slideshare.net/shrinivascs/svs-ii-semi



Economics

Cost saving in number of passes

Saving by GPS guided tractor per care= 5 x 1000 = $5000

Possible saving by GPS guided tractor = 20 x 1000 

=$20000

Cost saving in fertilizer application

Individual nozzle shut off saving in corn – $32/acre

In potato total saving= 1000 x 35 = $35000

• More efficiency

• Less environmental pollution

• More energy efficient 

Source: http://coststudyfiles.ucdavis.edu/uploads/cs_public/d6/fd/d6fd5258-9608-4df4-8d23-0c29634cddfa/potatoesir1_08.pdf

https://www.extension.iastate.edu/agdm/crops/pdf/a1-20.pdf

http://coststudyfiles.ucdavis.edu/uploads/cs_public/d6/fd/d6fd5258-9608-4df4-8d23-0c29634cddfa/potatoesir1_08.pdf
https://www.extension.iastate.edu/agdm/crops/pdf/a1-20.pdf


Gird/Zone Sampling



Distribution of inorganic Nitrogen

Distribution of SOM

Distribution of Phosphorous 

Distribution of Potassium
http://people.oregonstate.edu/~machados/Agronomy/Working%20folder/MachadoFinalReport.pdf



http://vegetables.wisc.edu/download/archives/potatoes/Precision-Agriculture-in-

Potato-Production-GD-Morgan-TR-Connell-AE-MacGuidwin-WG-Schmitt.pdf





http://www.agronext.iastate.edu/soilfertility/presentations/soilphliming04.pdf



Yield



1994 Yield

1995 Yield

1997 Yield

1998 Yield

2000 Yield

How do you manage 

multiple years of yield data?



Managing multiple yield data 

using rank & frequency

Assign rank:

1 if > average yield

0 if = average yield

-1 if < average yield

Assign rank for each year



Yield based approach: This was a common approach around 1960-1990 in Midwest including

Florida , where typical yield curves were prepared, and the best fit model was used to determine

the N rate. Florida still using the same old philosophy.

Economic optimum N return (EONR) based approach: This approach is still in use in some 

states in the Midwest. Fertilizer N applied at the EONR (economical optimal N rate) would 

tend to minimize N loss and its associated environmental problems, where the rate is the only 

factor contributing to NUE. The ideal N application for any single location within a field is the 

amount of N needed to optimize profitability for the farmer.

Maximum return to N (MRTN) based approach: This approach is most advance and is very 

famous among soil fertility researchers in the Midwest. It is an improvised version of EONR. In 

this approach, each site EONR is calculated and then combined MRTN models are prepared.

Mass balance approach: In this method, the total N applied, and total N removed by the crop

is used as determining factor for N calculations, where N loss is measured and adjusted as

appropriate to maximize the yield. This model has acceptance in some crops where drip

irrigation is common, especially fruit crops.
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Farmer 
choice?

Perhaps the ideal rate and yield



Adopting the business logic for potato

The above logic has been adopted for constructing the N Rate

application for the potato crop. Data for potato was clustered

based on three criteria: -

• Region – Central or North Aroostook

• Organic matter content – Below 2% or Between 2% - 4%,

Above 4%

• Cover Crop – Cover crop present or not

Region Organic Matter Cover Crop Farms*

Central Aroostook Below 2% Yes AF2, AF3, LIM, CA1, CA3

Central Aroostook Below 2% No AF2, AF3

Central Aroostook Between 2% and 4% Yes LIM, CA1, CA3

Central Aroostook Between 2% and 4% No AF1

Central Aroostook Above 4% Yes CA2

Central Aroostook Above 4% No CA2, FV

North Aroostook Below 2% Yes FV, AF2, AF3, NS1, NS2, WL

North Aroostook Below 2% No AF2, AF3

North Aroostook Between 2% and 4% Yes NS1, NS2, WL, LIM, CA1, CA3

North Aroostook Between 2% and 4% No AF1, FV

North Aroostook Above 4% Yes NS1, NS2, WL, LIM, CA1, CA3

North Aroostook Above 4% No FV

What is the program about?

The program calculates Maximum Return Nitrogen Rate

(MRTN) based on the selected region, organic matter

content, cover crop, price of the crop, and cost of the

fertilizer. These input parameters are used to construct

data in the background and then find MRTN out of the

newly engineered data.

https://rishabhrrk.github.io/nrate/

https://rishabhrrk.github.io/nrate/
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Source: Dr. Jim Schepers, NUE conference presenattion, Fargo-

http://nue.okstate.edu/Nitrogen_Conference2012/North_Dakota.htm



Optical remote Sensing?

NIR-RED
NDVI=    ---------

NIR+RED



Optical remote Sensing?

http://cdn.intechopen.com/pdfs-wm/46140.pdf



Capstan nozzle controller hooked to a 

Trimble or Raven rate controller



Dollar Benefit Involved!

In Soybean farm in Iowa, “NDVI Satellite” images used to find weeds 

problem. After analyzing the images through a decision support 

system 50% of the field found weed affected. However, the remaining 

50% the field did not contain any weeds issue or did not contain 

enough weed density to be worth spraying (Shaw, 2005).

“Calculated cost savings was in range of $92.24 per 

hectare to $104.76 per hectare in soybean. 



DESIGNER FERTILIZERS-
Microessentials



MES concept was developed by a team

of researchers at University of 

Adelaide in Australia led by

Dr. Mike McLaughlin.

They made Zn maps of fertilizer granules

and concluded that diffusion from 

the granule would often be inadequate

to support efficient plant nutrition at

low practical rates.





Treatment Leaf S% Leaf P % Corn Yield, 
bu/acre

O S 0.16 0.33 239

MES-10 0.16 0.33 244

AMS-10 0.16 0.32 241

SP control 0.14 0.29 224

MES-30 0.17 0.32 225

AMS-30 0.17 0.32 244

MAP-30 0.17 0.32 229

Comparison of ME products and blends at two locations 

in IA. (Sawyer, 2010).

P was all the same, except for SP control where no 

P was applied



Treatment P205 rate, lb/acre Total marketable 
potato cwt/acre

Control 0 510

MAP 60 532

MAP 120 563

MES-15 60 567

MES-15 120 572

MESZ 60 579

MESZ 120 562

LSD 5% NS

Effect of P source on total marketable potatoes, MN

Rosen, McNearney and Bierman
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