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“... to optimize crop production and
reduce the environmental footprint by

using new digital technologies.”

- Gebbers, R. and V.I. Adamchuk
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2013 VARIABLE DEPTH PLANTING
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PLANTING: EMERGENCE
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VARIABLE DEPTH PLANTING
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Sensor Design

= Two (2) stainless steel electrodes
connected to proprietary electronic
circuit (Retrokool, Inc) via coaxial
cable.

= Teflon casing.

= Electrodes cut at angle for proper
contact with soil.
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Background and Objective

= Monitoring agricultural field soil moisture has many useful
applications.

= Currently, accurate moisture sensors are point based and
cannot provide true picture of field’s moisture
heterogeneity.

m Possible uses of an on-the go moisture sensor: variable
depth planting, after-harvest soil water content mapping.

= Objective was to build capacitance based sensor that is
capable of collection soil moisture data in real-time.
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Sensor Design
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Lab Calibration

5 soils tested
O Clay loam, sandy clay loam (2 samples), loam, sandy loam.

= Soil moisture was measured via sensor and oven-
drying method.

Sensor was suspended in air before being depressed
for each replication to measure voltage drop (Vair to
Vsail).

Voltage drop matched to oven-dried moisture level.
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Lab Calibration
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Field Testing Field Testing
= Sensor was attached to — R2= 0.5
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seeding. i
8 0l
= Point-based measurements : + 02dun-14
using time domain 5 20 e 014
reflectometer (TDR) probe 3 & 0%Jun-14
were taken after sensor had ST T I Lab Calibration
been pulled through soil. 3 "
5
2
= Voltage drop matched to g 0+
TDR measurements using 1.00 1.50 200 250 3.00
GPS pomts. Soil Water Sensor Index
Planter ~ Moisture Sensor

g

Future Plans

= Improve robustness of sensor.

m More laboratory calibrations to examine more
closely effect of soail type (i.e. clay) on results and
determine if different soil types require different
calibration equations.

m More field tests.

Email: maria.mastorakos@mail.mcgill.ca
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Forage Yield Calibration Process

Y %2
v e P | e

Before harvest

IR Thermometer Ultrasonic Proximity
(Process Corp. PCS-SSS) (Senix TSPC-30S1)

Calibration Results

| shion-Congunsaied o+ = | sNon-Compensated
040 oT0 015 0 085 050 095
‘Senser Qutput (HOVI)

030 035
Sensor Output (NDRE}

Plant Height

Experimental design

Sampled Plant Weights

wen ||
| l 1
-
M b Ao Bl

Calibration Results

Mechanical Design
ew Holland

2008 Dischine 1431 Disc Mower Conditione

TT AR

P



Mechanical Design
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* Explore new analysis method
Improve mechanical design







