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Background

Soil mechanical resistance is an indicator of
soil physical conditions and is frequently
related to compaction

It is expressed in units of pressure and
represents the force, normalized by the
projected frontal (base) area, required to move
the soil-engaging element through soil media

Determining soil mechanical resistance using a
standard cone penetrometer is time consuming

Several different prototype soil sensors have
been developed for on-the-go mapping
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Background

* These prototypes measure soil mechanical
resistance represented as:

— An overall estimate (draft)
— A discrete-depth soil profile
— A functional relationship with depth

» Soil Strength Profile Sensor (SSPS) measures
soil mechanical resistance at five discrete
depths

* The instrumented blade of the Integrated Soil
Physical Properties Mapping System (ISPPMS)
was developed to map parameters of a linear
relationship between soil mechanical resistance
and depth

Objectives

Compare two different methods for on-the-go
mapping of soil mechanical resistance using
data obtained in a single 13.5-ha agricultural

field

Compare both methods with the standard
cone penetrometer measurements
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Data Layers

Overall estimates (ISPPMS):
* Payg = average soil mechanical resistance
normalized by the base area, MPa

» Jdp = depth gradient of soil mechanical
resistance, MPa/mm

Discrete estimates (SSPS):

* p,o = discrete value at 10 cm depth, MPa
* py = discrete value at 20 cm depth, MPa
* p3 = discrete value at 30 cm depth, MPa
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Pearson Coefficients of Correlation

Cone penetrometer ISPPMS SSPS

Pag % Pocn Puem Puen | Pag % Puem Pucn Puen | Pug  ®  Poen  Poan  Paem

Cone penetrometer
P, | 100 065 076 09 082 | 057 076 058 065 073 | 068 031 NS 064 060
o 0.65 1.00 Ns 0.70 087 0.54 058 -0.31 0.57 0.59 048 NS Ns 0.42 0.47
Puon | 076 NS 100 063 040 | 032 051 046 039 047 | 046 029 NS 046 037
Powr | 096 070 063 100 076 | 054 074 088 062 071 | 063 026 NS 059 057
082 087 040 076 100 | 061 068 039 065 068 | 062 NS NS OS5 057

Paoen
ISPPMS
P, 057 054 032 054 061 | 100 08 NS 098 091 | 076 031 NS 071 069

& | 07 05 051 074 068 | 08 100 06 0% 098 | 076 028 N 070 070
Proen | 058 031 046 058 039 | NS 069 100 030 054 035 NS NS 031 034
Paen | 065 057 039 062 065 | 098 090 030 100 097 | 079 031 NS 073 072
Paen | 073 059 047 071 068 | 091 098 056 097 100 | 079 030 NS 073 073
SSPS

Py | 068 048 046 063 062 | 076 076 035 079 079 | 100 045 027 035 089

S | 031 NS 029 026 NS | 031 028 NS 031 030 045 100 NS 071 NS
Pwen | NS NS NS NS NS | NS NS NS NS NS | 027 NS 100 028 NS
Pacn | 064 042 046 059 057 | 071 070 031 073 073 | 095 071 028 100 070
Picn | 060 047 037 057 057 | 069 070 034 072 073 | 08 NS NS 070 100

NS indicates non-significant correlation (e = 0.05)
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Soil Mechanical Resistance Gradient
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Summary

* On-the-go mapping of soil mechanical resistance allows
delineation of field areas with relatively hard or soft
cultivated layer of soil

» Estimates of soil mechanical resistance attained using
cone penetrometer and on-the-go sensing approaches
are different in nature, but are related

* Measurements produced by both on-the-go sensors
followed a similar field pattern and were correlated with
R2 = 0.57.

« Applications of discrete depth and generalized model
sensing methods may be different

* The agronomic value of soil profiles near-surface (5 - 30
cm) is yet to be determined
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