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Grassland & Tillage Soils

OVERALL “very good”
soil physical quality
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Management can cause compaction

Gas

ZONE OF COMPACTION

Image Credit: https://www.dpi.nsw.gov.au/
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Teagas
laboratory tools to asse
soils
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In the field options:

A machine learning tool for Grassland

Geoderma 318 (2018) 137-147
C lists ilable at & Direct
Geoderma

Journal homepage: www.alsavier.com/locata/gecdarma

ELSEVIER

Using machine learning to predict soil bulk density on the basis of visual}
parameters: Tools for in-field and post-field evaluation

Giulia Bondi™", Rachel Creamer”, Alessio Ferrari®, Owen Fenton®, David wall”
* Teagasc Crops, Envirorwnent and Land- Use Research (_mﬂ Wexford, frelamd

- s..er Bintogy and Biological Soil Guality,
= Consigho Nasionale detle Ricerche, Isinso di Sclensa e Tecnologte mwmmnm “A. Faedo™ (CNR-ISTD), Pisa, italy

FULL DETAILS IN OUR PAPER:

Predict soil horizon bulk density (dynamic property)

7 visual indicators give an in-situ
harmonized bulk density value

ceogosc

AcricuLture anp Foop DeveLopmeNT AutHORITY



I\/Ianag erﬁ\

ﬂ,

4

Soil Use
and Management

O i Ure and Management doi: 10,1115

ro t mat

Eee (GrassVESS: a modification of the visual evaluation of soil
) structure method for grasslands

G. Boxot®, 0. Fextow®, P, D. Formistar’, E. Jevkes®, R E. Creamer™ &

doi: 10,1111 fsum. 12300
REVIEW ARTICLE
'| A review of visual soil evaluation techniques for soil
structure
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| IERs Emmer-Bovin', P, D, Furrsiar’, O, Fenton®, B, C. Bar® & N. M. Horoes'
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The Soil Structure
ABC

A practical guide to managing soil structure

https://www.teagasc.ie/media/website/environment/soil/The-solil-structure-ABC.-A-
practical-quide-to-managing-solil-structure.pdf

https://www.teagasc.ie/environment/soil/research/square/visual-

soil-examination-and-evaluation/ CCOSOSC
7

AGRICULTURE AND Foop DeveLopmENT AvurHorr TY



https://www.teagasc.ie/media/website/environment/soil/The-soil-structure-ABC.-A-practical-guide-to-managing-soil-structure.pdf
https://www.teagasc.ie/media/website/environment/soil/The-soil-structure-ABC.-A-practical-guide-to-managing-soil-structure.pdf
https://www.teagasc.ie/environment/soil/research/square/visual-soil-examination-and-evaluation/
https://www.teagasc.ie/environment/soil/research/square/visual-soil-examination-and-evaluation/

Root-Mat (Rm) Score

Lower Portion (5g) Score

https://www.teagasc.ie/media/website/environment/soil/The-solil-structure-ABC.-A-
practical-guide-to-manaqging-soil-structure.pdf

https://www.teagasc.ie/environment/soil/research/square/visual-soil-
examination-and-evaluation/

€a5asc
Follow links above to get the method and videos that show you how it works.
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06.5.0 Calcareous Groundwater Gleys
07.0.0 Typical Surface-water Gleys
07.6.0 Humic Surface-water Gleys
09.0.0 Typical Brown Podzolics

09.3.0 Stagnic Brown Podzolics
09.6.0 Humic Brown Podzolics

10.0.0 Typical Luvisols

10.3.0 Stagnic Luvisols

11.0.0 Typical Brown Earths

11.2.6 Humic Gleyic Brown Earths
11.3.0 Stagnic Brown Earths

11.3.6 Humic Stagnic Brown Earths
11.5.0 Typical Calcareous Brown Earth
11.5.6 Humic Calcareous Brown Earth:

11.6.0 Humic Brown Earths



Irish tillage solls: The Challenge

ceogosc

L1ure aND Foop DeveLopmENT AuTHORITY



Visual assessment for tillage solls

e Assesses key
transition layer to
40cm.

 More sensitive
than guantitative
methods.
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Structure assessment and crop yield

Visual assessment 12
detects damage even
before yields are

Impacted

=
o

Grain Yield t/ha
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Headlands: machine traffic impacts

Turning zone |

40 site survey

 Most soil damage at
‘turning’ zone.

e But soll effects not
responsible for all =
headland yield loss!

- DermatForristal =




Headlands: machine factors

Survey: turning practice on 35 farms

¢ 30% to 65% of headland had compaction

¢ Weight, tyres and pressures impacts on
soll stress:

65 kPa up to 125kPa (Soil flex model)

¢ Scopetoreduce damage by altering
machine specification and by
controlling traffic

ceogosc
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In laboratory option for all solls:
Soil Water Retention Curve Modeling

HYPROP IMAGE TAKEN FROM: https://www.metergroup.com/environment/products/hyprop-2/ COSOSC
15 Other photos from Matthias Bacher and SQUARE archive.
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CHECK OUT THESE PAPERS:

CSIRO PUBLISHING

Soil Research
https://doi.org/10.1071/SR19319

Influence of dung pats on soil physical quality mediated by
earthworms: from dung deposition to decay and beyond

M. G. Bacher' @B O. Schmidt"“' %<, G. Bondi"®*, and O. Fenton'&*P

Soil Physics & Hydrolog

Comparison of Soil Physical Quality Indicators
Using Direct and Indirect Data Inputs Derived from a
Combination of In-Situ and Ex-Situ Methods

Bacher et al. EMC Ecol (2018) 18:59
https://doi.org/10.1186/512898-018-0216-6 BMC Eco |Ogy

RESEARCH ARTICLE Open Access

The impact of cattle dung pats @)
on earthworm distribution in grazed pastures

M. G. Bacher'?', O. Fenton', G. Bondi', R. E. Creamer?, M. Karmarkar' and O. Schmidt**

16 Teagasc Presentation Footer
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ere are in field qumk tools to mform
management in.real time. |

Different tools for grassland and tillage
sites

Laboratory methods which are the most-
sensitive. Could be 'used for national
~monitoring programmes
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