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Field A Field B
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Treatment Gross Yield
Cwt/acre

% smalls % 10 oz Specific
Gravity

Market Yield
Cwt/ac

$/acre

No Ripping 298.0 15.0 20.7 1.071 a 259.2 a $2905 a

Ripping at 16 
inches

333.5 12.2 20.5 1.079 b 306.3 b $3466 b

Difference +35.5 -2.8 -0.2 +0.008 +47.1 $561
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Treatment Gross Yield
Cwt/acre

% smalls % 10 oz Specific
Gravity

Market Yield
Cwt/ac

$/acre

No Ripping 324.3 21.1 1.2 1.075 266.5 $2768

Ripping at 15 
inches

320.0 23.7 1.3 1.074 252.0 $2587

Difference -4.3 +2.6 +0.1 -0.001 -14.5 -$181
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

Treatment Gross Yield
Cwt/acre

% smalls % 10 oz Specific
Gravity

Market Yield
Cwt/ac

$/acre

A: Fall Hilled 354.0 12.8 18.1 1.079 322.5 $3677

A:  Spring Hill 328.2 13.6 13.0 1.080 290.1 $3239

Treatment Gross Yield
Cwt/acre

% smalls % 10 oz Specific
Gravity

Market Yield
Cwt/ac

$/acre

B: Fall Hilled 314.5 23.0 7.5 1.083 247.8 $2747

B:  Spring Hill 315.3 18.8 9.8 1.083 264.0 $3003









Treatment Gross Yield
Cwt/acre

% smalls % 10 oz Specific
Gravity

Market Yield
Cwt/ac

$/acre

Fall Hilled 297.7 8.3 24.3 1.089 280.7 a $3359 a

Fall Hilled +
Subsoiled

284.3 3.8 24.8 1.089 267.2 ab $3091 ab

Spring Hilled 269.2 5.8 24.2 1.087 235.9 b $2756 b
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Objectives

Characterize and quantify variability - soil, crop, topography 
and yield,

Identify the significant factors affecting potato productivity,

Calibrate yield monitoring system testify its potential to be 
used as factor to develop MZs,

Sensors for an accurate prediction of the attributes of interest 
explaining significant variability

Develop MZs for site-specific application of agricultural input 
– Ensure economic and environmental sustainability.



PARAMETERS - DETERMINED

Soil 

Sampling/Analysis

Ph

EC

Lime Index

Moisture Content

Soil Chemical 

Properties

SOM

(P, K, Ca, Mg, Cu, B, 

Zn, Al, Mn, Na, 

CEC, Fe,..)

Sensors Data

HCP

PRP

Slope Sensor

NDVI

TDR

4 Samplings over the growing season



Multiple Regression

Yield (cwt/Acre) = 164 - 15.37 Slope (%) + 3.36 Moisture (%) + 20.8 HCP (mS/m) + 10.0
PCP (mS/m) - 4.4 Organic Matter (%) + 0.053 Phosphate (ppm) - 0.35
Sodium (ppm) + 0.169 Potassium (ppm) - 4.5 Copper (ppm) + 6.6
Zinc (ppm) + 5.40 Sulphur (ppm) + 0.694 Magnesium (ppm) - 0.146
Manganese (mS/m) - 7.61 CEC - 193 Boron (ppm) - 0.125 Iron (ppm) -
0.0019 Calcium (ppm)

Regression Analysis 

Yield (cwt/Acre) = 235.0 + 37.88 HCP (mS/m) - 16.39 Copper (ppm)

Stepwise Regression 

Yield (cwt/Acre) = 329.3 + 34.60 HCP (mS/m) - 41.0 Organic Matter (%)- 11.16 Copper
(ppm)

R2 = 84.11 %

R2 = 74.04 %

R2 = 76.07 %

Multiple Regression 

HCP (mS/m) = 0.0216 Yield (cwt/Acre) - 2.7116           R² = 0.68
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Multiple Regression 

Multiple Regression:

Yield (CWT/Acre) = -10 - 0.90 Slope (%) + 1.11 Moisture (%) + 36.34 HCP (mS/m)

+ 32.12 PCP (mS/m) - 42.0 Organic Matter (%) - 4.08 Sodium (ppm)

+ 0.1052 Phosphate (ppm) - 0.108 Phosphate (ppm) + 5.2 Copper (ppm)

- 0.93 Zin (ppm) - 0.424 Sulphur (ppm)+ 0.586 Magnesium (ppm)

+ 0.187 Iron (ppm) + 0.0332 Calcium (ppm) + 0.276 Manganese (ppm)

+ 18.3 CEC (meq/100g) - 0.0565 Aluminum (ppm)

Stepwise Regression:

Yield (CWT/Acre) =  219.0 + 39.04 HCP (mS/m) + 27.63 PCP (mS/m) - 0.0601 Aluminum 

(ppm)

Backward Regression:

Yield (CWT/Acre) = -90 + 37.86 HCP  (mS/m)+ 37.47 PCP (mS/m) - 3.90 Sodium (mS/m) -

0.468 Sulphur (mS/m) + 0.736 Magnesium (mS/m) + 0.0666 Calcium 

(ppm) + 19.31 CEC (meq/100g)

R2 = 90.87%

R2 = 87.48%

R2 = 83.67%
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Management Zones - Bedeque



Management Zones -Souris
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Yield Monitoring 2019

Field 1

R2 = 0.91

RMSE = 18.1 Kg

Mean = 236 Kg

Field 2

R2 = 0.92

RMSE = 20.1 Kg

Mean = 446.2 Kg

0

50

100

150

200

250

300

350

400

450

500

0 200 400 600 800

Y
ie

ld
 M

o
n
it

o
ri

n
g
 (

K
g
)

Actual Yeild (Kg)

150

170

190

210

230

250

270

290

310

150 200 250 300

Y
ie

ld
 M

o
n
it

o
ri

n
g
 (

K
g

)

Actual Yield (Kg)



SWAT Maps (Soil, Water and Topography)
SWAT Zones are built from Soil, Water and Topography layers collected from Electroconductivity, RTK GPS and/or LiDAR elevation data, 

and soil sampling

SWAT Maps:

• Zones created from EC + Topography layers

• Zones are soil sampled and ground truthed to confirm 
accuracy

• Soil sampling requirements vs Grid method are 
significantly reduced on larger fields

• Potential applications – VR fertility, VR 
seeding/planting, soil moisture modeling, 
Compost/Manure application, and more.



 The readings of electromagnetic inductions (HCP) given 
by DualEM-II sensor are related to soil properties 
including soil moisture, temperature, bulk density, and 
compaction. 

 The DualEM-2 has a potential to be used to detect soil 
compaction.  

Non-destructive Determination of Soil Compaction

 Non-destructive 
estimation of 
compaction will help 
to tailor resource 
management .



Soil moisture vs HCP (ECa)       Soil temperature vs HCP (ECa)

Bulk density vs HCP (ECa)       Organic matter vs HCP (ECa)



Conclusions and Recommendations
 The preliminary study had certain limitations namely, the 

small scale of investigations. 

 With the limitation of a small number of sampling points 
(only 9 at Site 1 and 7 at Site 2), it is hard to make definitive 
conclusions

 However, from the available data, it is concluded that 
DualEM-2 sensor has potential to identify depths of layers of 
subsoil hardpans in agricultural fields.



Conclusions and Recommendations

 It is recommended to conduct a detailed study to investigate 
the potential of DualEM-II sensor in detecting compaction in 
potato fields.

 Interpolated mapping can help visualize compaction levels 
and depths in potato fields to optimize resources (e.g. 
tillage)

 It is further recommended to acquire the layered response 
from DualEM-2 sensor for estimation of subsoil hardpans 
with reduced error and improved prediction accuracy of 
DualEM-2
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