291 01q 015e

xnojquas

UNIVERSITE DE LIEGE
Gembloux Agro-Bio Tech

'Dgnculture Is llfe be

Soil infrastructure evolution and its effect on water
transfer processes under contrasted tillage systems

PhD student Narglsh Parvm
Superwsors Aurore Degré, Gilles Colinet, Sarah
Garre and Bernard Bodson

" Unit: Soil-Water Systems

Gembloux Agro-Bio Tech

University de Liege

Belgium



https://www.google.be/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=xCk0QaRQcf8kxM&tbnid=kjVuxt9dtB6WsM:&ved=0CAUQjRw&url=https://www.ulg.ac.be/cms/c_2616755/fr/cellule-de-gembloux-agro-bio-tech&ei=cySIU6fRA4S_O-jygagE&bvm=bv.67720277,d.ZWU&psig=AFQjCNHq3aqKsJCd7dWJnMTSswb-0dPUHA&ust=1401517551220237

e Soil infrastructure evolution and its effect on water transfer
processes under contrasted tillage systems

Preliminary
results

Background Methodologies




Backgrou nd Aim Methodologies Preliminary results conclusion e

-
Multldlsmplmary resear’ch pro_]ects ‘AgrlcultureIsLife

.- K¥esearch platform to developsthe agru.'uftﬂie-of tomorrow f{‘
Prolects started, 2013 | S
Common experimental farm

PGPR
In winter wheat

BORDIA

Ge m b | ou X “ . Pest control

In winter wheat
Herbaceous
strips

In rape seed

Agroforestry
In rape seed

SOLCOUVERT
In winter wheat

Pasture &
Livestock

SOLRESIDUS
In winter wheat

Microcapteurs
In winter wheat

What are the performances of
non-conventional agricultural
practices? (6 projects)

What can an alternative destiny
or valorization of agricultural

4 ResearCh products? (4 projects)
Axis

%8 PhD Students

tillage and crop
5 residues on soil
infrastructure

How cén we Besf iraldﬁié
\?.Lgricultural residues: soil-wa? Which are the new tools and technology
1

ant systems? (4 projects) for crop protection? (4 projects)




Background

Soil infrastructure (functional part of soil)

The parts of the soil pore and particle networks, their interfaces/surfaces that are active in
translocation processes— water, air, gas and colloids (Jonge et al., 2009)

Functional
part of
soil

All the processes are highly determined by soil
hydrodynamics



http://www.google.be/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=yPFp0JCcMUEB_M&tbnid=lbI-vajQy7rJZM:&ved=0CAUQjRw&url=http://agaelemental.blogspot.com/2010/04/soil-tutorial.html&ei=i1R8U_egKMSm0AWnsYGoDw&psig=AFQjCNGH0BjihcBmxrOHlUwgTegfmQyzcg&ust=1400743366556582

Soil structure and bulk density- pedon scale

At pedon scale heterogenous soil strcuture
can lead to nonequilibrium conditions and
uneven and rapid movement (preferential)
of water flow of different types

Characterise preferential flow at pore scale?

Pore >0,3mm, connectivity, orientation, way
of formation??
X-ray tomography — all the microporosity??

Modeling Structured soil - spatial variability of soil structure and bulk density

Loess belt of Belgium: different management practices -- different value and distribution
of bulk density in the soil profile

Structural evolution <—> Hydropedological behavior
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*Effect of tillage on soil structure (Winter ploughing (0-25 cm) and Strip tillage (0-10cm))

A

2013
Before and after
the tillage < 153 m
2016 i = R :"”Crop residues
| | i B maR
Cover crop- suger beet-winter wheat-cover crop-maize-cover | — i"-""‘" ==l e ﬁ S
crop-winter wheat —> . p_—

*Effect of organic matter and pedofauna in the aspect of Tillage

A\

conservation tillage (No-tillage res.in and No-tillage res.out) '\ Soil Class: Luvisol (Silt loam)

2013
Before and after

residues incorporation

2016

Cover crop-faba bean-winter wheat-cover crop-faba bean-winter wheat —>
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Methodologies

Pedostructure concept
Better understanding of the soil water system by quantitatively
characterizing soil structural properties

*Core scale
Laboratory measurement to characterize soil-water properties
at both macroscopic and microscopic level y

*Pedon scale
Unsaturated hydraulic conductivity
Soil water fluxes throughout the season

Soil-water flow dynamics under Winter plough, Strip till and No-till res. in and out

PS parameters related to soil strcuture/macro-porosity will exhibit
substantial changes between tillage and land management




Characterization of soil-water properties — developing pedotransfer functions

Soil water content

Soil texture
Compacted Soil > Bulk denSity
: o2 Soil structure
% =S .
B | Aooregsted aon 3 Organic matter
85 content
I O
Water content ————gm—"

strongly dependent on the detailed pore geometry,

Influence of structure on soil-water _ _ _ _
water content, and differences in matric potential

characteristic curve

*For numerical modeling it is convenient to express analytically the soil-water characteristic
curve and hydraulic conductivity of soil




Methodologies- Core scale (Macroscopic)

Soil water retention characteristics
Richards pressure plate technique

-

. lo0cm? ' pFltod2
Evaporation measurement (Hyprop©)
" ] WRC near
‘l saturation
unsaturated
hydraulic
conductivity

pF 0 to 4.2 /




Background D Am g Methodologies- core scale and Pedon scale (Macroscopic) ———

Hydraulic conductivity of soil

Movement of water through soil under saturated and unstaurated condition

100 cm3 WRC and Hydraulic
conductivity

Multistep outflow
(collaborative project)

Comparison of WRC and HC - larger soil sample

Tension infiltrometer Compare with unsaturated hydraulic conductivity by the
evaporation process



_Background ) Aim g Methodologies- Pore scale (Microscopic)

X-ray Microtomography

Fast scan - enfances the characterisation of
pores near saturation (Beckers et al., 2013)

the pores, porosity distribution...
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Soil moisture and temperature distribution

Water content and temperature distribution of four
different trials — validation of model

Ry WC [cmsje)
I f:: # Spatio-temporal
'03 comparison by the
Electrical Resistant
Tomography (ERT) —

Collaborative project

‘02
0.15

Pic: Beff et al., 2013

Sensors are calibrated according to the depths and sites



Preliminary results- Soil water retention in Pressure plate
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Results- WRC in Pressure plate and in evaporation

Volumetrci water content, % Volumetric water content, %
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Fitted by Van Genutchen
(m=1-1/n)- Mualem model

Preliminary results- Soil water retention (Surface Soil), 0-25 cm

Winter plough
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Strip tillage
— Pressure plate
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conclusion

Background m Methodologies

Preliminary results- Soil specific calibration of sensors
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v would be the over estimation or underestimation of © when the manufacturer based
equation is used for the calculation.
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Coneclusion and future aspects...-
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Soil water retention- before land management —

Thoughout the profile

Significantly higher water retention in winter plough than strip till
No significant difference in water retention due to residues
management

Surface soil

No till systems retain significantly greater water content

Differences in methods

Pressure plate shows greater water retention than evaporation
method at saturation — lack of conductance, differences in saturation
could be the reason

Compaction effect
Sub-soil compaction under ploughing system



AgriculturelsLife

Collaborations

v Effect of soil water flow process on crop development

v Effect of tillage and crop residues on microbial
community compositions

v How the land management influence the spatial and
vertical distribution of nutrients within soil profile
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For more details, questions? Want to join?

www.AgriculturelsLife.be
LinkedIn AgriculturelsLife

twitter # AgriculturelsLife
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