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Susceptibility to soil compaction
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Detrimental consequences of
subsoil compactions

Reduced water infiltration and retention
Increased emissions to surface water

Reduced rooting and nutrient efficiency

Yield reduction

en boer in Beneden-Leeuwen graaft maandag geulen cm het water af te voaren, De grond waarop hij staat is al verforen gem Tolo Marcel van den Beroh / dz Volkskrant

4



https://esdac.jrc.ec.europa.eu/esdacviewer/euso-dashboard/
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Awareness is essential for changes in soil management

Impediments to changes:

* Farmers are often unaware of the compaction
in their fields.

* Gradual build-up of compaction over the years.

* Flooding after rainfall and reduced crop
development are non-specific indicators.

Therefore, it is important to measure subsoil
compaction, but is not easy to quantify.
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Conventional methods for
diagnosing subsoil compaction

* Profile pit assessment:
> Visual estimate
> Qualitative, subjective

* Penetrometer:

> Penetration resistance
> Highly moisture dependent

* Kopecky rings:
> Dry bulk density
> Labour intensive, lab facility,

time consuming (5 h per profile)
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RhoC-sensor for in situ dry bulk density measurements

I Bulk density sensor
Centre of ‘.!h y
measurement ‘7:,‘/ amma radiation source
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RhoC-sensor for in situ dry bulk density measurements
RhoC-sensor measurement locations ’

Measurement / sampling: “ ™
= 2 fields: loam and sand -
= 10 soil pits per field g‘“’ T
= Per 10 cm soil layer: T

* 3 x RhoC-sensor .

. Method
* 3 x Kopecky rings e
80 —- Rings
Field Bulk Density [g/cm?3]
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Field bulk density correlation

RMSE:
Loam = 0.16 [g/cm3]
Sand = 0.21 [g/cm3]

Soil type

¢ Loam . 3 SR
. st

® Sand Lt

Field Bulk Density RhoC [g/cm3]

Field Bulk Density Rings [g/fcm3]
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» Outliers are mainly
measurements of 0-10 cm
depth.

This is probably due to very
loosely packed soil.

These data are excluded in
the correlation analyses.
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Mean field bulk density correlation

RMSE:
Loam = 0.09 [g/cm3]
.04 Sand = 0.08 [g/cm3]

Soil type
® Loam

e Sand

Mean Field Bulk Density RhoC [g/cm3]

Mean Field Bulk Density Rings [g/cm3]
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» Strong correlation for both
soil types.
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Mean dry bulk density correlation

1 RMSE:
Loam = 0.12 [g/cm3] i
Sand = 0.13 [g/lem3] +
Soil type 4 il
P WIS
154 e Loam bl bR
e Sand § N il

Mean Dry Bulk Density RhoC [g/cm3]

0.0 20

Mean Dry Bulk Density Rings.[g/cmB]
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> After correction for water
content still strong
correlation.
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Conclusions

» Validation results show good correlation between
RhoC sensor and the reference ring method.

» The RhoC soil bulk density sensor can provide an
accurate and useable profile measure of soil bulk
density in situ, in less than 10 minutes time.

Invitation:
Demonstration of RhoC sensor

Wageniningen Soil Conference,

Thursday August 31th
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