
The Foundation of VR Fertility



Head Office in Naicam

– Fully independent consultants since 2003

– Team of 23 staff specialized in variable-rate 

fertilizer and agronomy, 5 software developers

– CropRecords software integrates with GK ADMS





Does Nitrogen 

Mineralization

Vary by Topography? 
Or by Yield Potential? 



Depression: 6% OM

Eroded Hilltop: 2% OM

Midslope: 4% OM

N Mineralization Potential?



Saskatchewan VRT Project

1998 -2003 Fertility Results

NARF / Melfort Research Farm



Saskatchewan VRT Project

1998-03 Research Sites

McIntosh Farms - Central Research Site

– 3 fields with very detailed SSM investigations

– Entire farm with VRF

10 Fertility Research Sites in Northeast 

Sask.

– Brooksby (2), Tisdale (2), Kinistino, Zenon 

Park, Kelvington, Albertville, Nipawin, Naicam

Nitrogen research only





“Seat of the Pants” Method



“Start with the

End in Sight”

Build a picture in your mind of what

the zone maps should like



Saskatchewan VRT Project

Nitrate test compared to 

Mineralizable N test – NW10
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Saskatchewan VRT Project

Soil Variability – NW10
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Saskatchewan VRT Project

NW10 Organic Matter vs. Landscape Position
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Saskatchewan VRT Project
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Mineralization of N from OM
Ross McKenzie, Alberta Ag



Saskatchewan VRT Project

Dr. Dan Pennock (U of S)

Source: 2001 Edmonton SSM Conference Proceedings

“A very consistent finding in the scientific 
literature is that variable rate fertilizer 
prescriptions based on standard soil test 
procedures have generally been 
unsuccessful”

“nitrate-N procedures are a poor indicator of 
the amount of N that will become available 
from the soil organic matter over the course 
of the growing season”



Saskatchewan VRT Project

Summary - Mineralization

The most important component of your 
nitrogen fertility program to understand

Rates of mineralization appear to 
significantly exceed traditional thinking

Mineralization is at least 5X more important 
than nitrates, is topography related and 
more efficiently used

– Similar N03 tests mean very little if you don’t 
get a decent Nmin estimate



What is the starting 

point of creating 

maps for fertility?
Collect data?

Yield?

Imagery?



What is the Starting Point?
Les Henry

“Basic information about the soils, 

topography, agronomic history and area 

climate should be the starting point”

“At the same time as EC is mapped a 

topographic map can also be made”

“It is all about water”



Fertilizer Response Variability 

Soil

– Topsoil depth and organic matter levels

– salinity, sandy to heavy clay soils, peat soils, solonetzic
influence yield potential and fertilizer response

Water

– Most profound factor on yields and fertilizer response, 
where is it dry (knolls) versus wet (depressions)

– Mobile nutrients moving in water

Topography

– Landscape position (knoll-midslope-depression) 
influences moisture, erosion history, organic levels, pH, 
soil fertility levels 



S: 200 lbs/ac

S: 20 lbs/ac

S: 60 lbs/ac

Sulphur levels?



Phos: 20ppm

pH: 7.8

Phos: 3ppm

pH: 8.2

Phos: 8ppm

pH: 8.0

Phosphorus levels?



Water accumulation areas

High OM – more stored water

Water runoff areas, less snow

Low OM – less stored water

Wheres the Water?



How Do You Make 

Maps that Focus on 

Fertility Based 

Variability?



Trademarked

Patented



Think in

“Cross-sections”



The A, B, C’s of Soil



Cross section “single field location”
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Cross section “within a field”



Source: David Lobb, MB



Cross section “of a region”



Veris EC and OM 2008-11



RTK antenna

RTK base station

EM38 sled

EM38

dual depth

Autosteer Mapping 

software

EM38 and sleds 2011-2017





Zone 1,2: eroded knolls, hills, sands, low 
organic, driest areas

Zone 3,4: shoulder slopes, upper slopes, 
water runs off

Zone 5,6: midslopes, flat areas, average

Zone 7,8: toe slopes, lower flats

Zone 9,10: depressions, saline areas, clay, 
water collection, peat, high organic, wet
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Source: David Lobb, MB



Example Field

Wadena, SK



3-D Electrical Conductivity



Bathtub Ring Salinity
(Pilot Mound, MB)

Hills and highly leached 

slough have low EC

Bathtub ring has high EC

You can’t use EC on its own



Depth to Lime 
(Melfort, SK)

Hills eroded and 

calcareous subsoil 

near surface – high EC

Water collecting areas 

are saline around the 

ditch– high EC

“You can’t use EC as 

a layer on it’s own”







Does EC Correlate with Yield?





Does Elevation Correlate with 

Yield?



3-D RTK Elevation



3-D Topography Model



ELEVATION IS 

NOT 

TOPOGRAPHY

QUIT TRYING TO 

USE IT IN YOUR 

DATA ANALYSIS 

IT’S WRONG





3-D Elevation, Flow Paths, 

Water Holding Depressions





3-D Organic Matter (Imagery)



Initial data is just a base for models

EC provides a base to model:

– erosion, water flows, solute accumulations, 

salinity, textures, sub-surface water issues

Elevation provides a base to model:

– Topography, water flows, depressions, hills, 

organic levels, erosion potential

Soil colour provides a base to model:

– Organic levels and erosion 



3-D SWAT MAPS



Zone 1 - knolls



Zone 1- Highest Water Shedding

Zone 2 – Lower Water Shedding



Zone 10 - saline



Zone 9 – Light Salinity 

Zone 10 – High Salinity



Zone 1

Hills

Zone 8

Non-saline 

depressions







Season Long - Topographic

DepressionMidslopeHill

Hill
Midslope

Depression



2008 July Image      SWAT Zones



SWAT MAPS 

Soil Sampling

Sample 10 zones on 

MAPS into 5 zones

select points that will 

represent the most 

acres of the zones

Best compromise on 

detail versus costs





Fall 2017



Fall 2017



TM



Fundamental Principles of VR

GOAL:  apply the right rate in the right zone

1)  MUST get the Zone MAPS right

– areas grouped together MUST have similar 
fertilizer response characteristics

2)  MUST get the Fertilizer Rates right

– rates applied to each area provide the optimum 
return 



SSM N Fertilizer Calculator

OM

Mineralization prediction based on SCZ

Soil nitrates

Moisture expectations

Yield and protein goal



VR Fertilizer – Wadena, SK



If you do 160 grid 

samples, will you 

have way better VR 

prescriptions than 5 

SWAT zone samples? 



2ac Grid (159 points)   SWAT (14,000 points)



2ac Grid (159 points)   SWAT (14,000 points)

zone every 420 feet OR zone every 1.5 meters



SWAT zooms in on soil, water 

and topography influences.

What does imagery zoom in on?



Saline areas

CropPro 

Zone Map

– Areas of poor growth

– Very high fertility levels

– Cut back on all nutrients 

warranted
Satellite 

Image



Eroded Knolls

CropPro 

Zone Map

– Areas of poor growth

– Very low fertility levels

– These areas need 

nitrogen, phosphate, and 

sulphur to maintain a 

decent yield

Satellite 

Image



Slugs

- Not fertility related



VR N-Serve



VR N Stabilizer
(could also do ESN or Super U)

20,000ac at $12/ac

100% of ac = $240,000

30% of  ac = $72,000



Yield Potential MAPS

Drone, satellite, combine

Unstable - changes when 

weather changes

Crop health, chlorophyll, 

disease, insects, trials

VR fungicide, dessicants

Temporal - For applying 

inputs in the “crop”

Soil Potential MAPS

Soil sensors / RTK

Stable - field SWAT 

properties don’t change

Soil sampling, Nmin

tests, moisture monitor

VR fertilizer and seed

Spatial - For applying 

inputs in the “soil” 



Henry Test – 23 fields by zone
Duplicate samples incubated 28 days for Nitrogen Mineralization

Fall 2015



Les Henry’s N Min Test
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3-D SWAT MAPS





Creelman 
(East of Weyburn)



Elevation                EC









Zone 4 Zone 8 Zone 10 







St Brieux 









Meath Park





Meath Park



Brooksby



What happens if you have 

very saturated soils and 

do a Henry test?



Henry Test Summary

Fall 2015

– 50% of the fields the test seemed to be working

– We made protocol changes and went at it again

Spring 2016

– was wet and many samples came in saturated

– Half the samples had negative results – lost N!



Protein and Tissue Tests 



Background

53 fields of Zone Tissue Testing 2011-12

– Canola – leaves at ground cover/bolting  

– wheat, barley, oats – flag leaf at early heading

– Looking for potential uptake issues by zone

27 fields of Zone Protein % in 2012

– Wheat and barley grain samples

– Looking for trends in %N with protein by zone

– Can tissue test N be used to manage protein



Protein and %N Tissue Test







Naicam – barley 2012







What would you expect the 

typical % protein trend 

to be in the field?



Trend in %N and Protein

Metcalfe Barley
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Wheat Protein Trend by Zone (19 fields)
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Wheat Tissue Test versus Protein (64 samples)
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Adam Gurr – Agritruth

Faller wheat maps



Is % Protein mostly influenced 

by Yield? Or N min potential? 

Or Water?







Potential to use %N at flag to predict 

potential response to N to boost protein

Over 4.2% odds of a protein boost are low

In 2012 about 1/3 of fields showed higher 

protein on zone 1,2 or else trended flat 

Overall trend to high end of %N in all crops 

in all zones

Protein and % N Summary



“Start with the

End in Sight”

The foundation of VR Fertility is…?



Thank You


