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Soil as a Nexus Tool: The Role of Soil in Water & Food Security [Soil Health &
Productivity] and Carbon Management
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Soil Organization:
A Need Ingredient to Understanding Soil
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Hydro-Structural Pedology Paradigm
[System Approach Theory]
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ONLY then, we can quantify the impact of soil management
practices

Hydro-structural Functioning

N

How to (Quantitatively) evaluate the
impacts of soil management Axis I
practices on soil performance? Activity/practice # 1

» Wastewater reuse? Baseline

« Management Practices?
« Soil additives?
 Activity/practice # 2

The key is the linkage to the Axis |
soil system organization !! Evolution

Axis Il

Natural Hierarchical Organization of Soil Medium
[Soil Particles, Pedostructure, Horizon, Pedon]

Soil Structure
[Organization]



Pedostructure characterization
Hydro-structural “Physical” Parameters
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Standard Soil Core
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Primary Particles

Pedostructure

[Soil medium organization as an
assembly of primary peds]

Specific volume [dm3/kg.,i4]

Pedostructure Concept
Soil Aggregates Structure & Thermodynamic Interaction with Water]
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Pedostructure characterization
Hydro-structural “Physical” Parameters

Pedostructure: is like the motor of the soil that fuels is the pedostructural
water (soil moisture).

Soil hydrostructural properties are dependent on the thermodynamic
interaction between water and the surface charges of soil particles, organic
and mineral constituting the non-rigid structure of the soil. These
thermodynamic interactions are characterized by four characteristic curves:

1. Water retention curve, h=f(Wps),

2. Hydraulic conductivity curve, kps=f(Wps),
3. Shrinkage curve, V=f(Wps),

4. Swelling curve,V=f(t).



Pedostructure Characterization Lab

Pedostructure Retention Curve

Pedostructure Shrinkage Curve
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Pedostructure Characterization Lab

Typosoil ™:State-of-art
facility based in a new
paradigm in soil physics.
Main research activities:
1. Long term impact of
non-conventional water
reuse on soil health and
productivity. )
2. Quantifying & green

Water Management].
Impact of Soil Health and Productivity.

water and soil-water & F;:;ﬁ"é‘ég
holding properties. : .

Erik Braudeau, Amjad T. Assi, Rabi H. Mohtar. (2016). Hydrostructural Pedology. Wiley-ISTE. 186 pages. ISBN: 978-
1-84821-994-6 Link to English Version. Link to the lab: https://wefnexus.tamu.edu/pedostructure-characterization-lab-2/



http://www.wiley.com/WileyCDA/WileyTitle/productCd-1848219946.html
https://wefnexus.tamu.edu/pedostructure-characterization-lab-2/

Greywater Irrigation Results

Soil Moisture Characteristic Curves Measured by TypoSoil

Water Retention Curve [WRC] & Soil Shrinkage Curve [ShC]
[Lawn Irrigation of Greywater] _
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Treated Wastewater Irrigation Results

Conclusions

* Most noticeable
change in water
retention curve for
TWW

e Loss in structural
shrinkage

 There are more
changes than just
hydraulic
conductivity
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Soil Moisture Characteristic Curves Measured by TypoSoil
Water Retention Curve [WRC] & Soil Shrinkage Curve [ShC]
[San Angelo Farm]
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Plant available
water (green-water)
IS the same for
conventional and
no tillage, but a
clear Impact on
blue water.
Implications on
water and nutrient
management  are
being studied.

Water contents (kg/kg)
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Engagement

(o] O
G
Collaboration between
e researchers, farmers &
ol practioners, public
secotor, NextGen, NGO,
Multi-national, Private
sector, society members,
is needed to solve grand
challenges of land & soil
management at a global
scale.
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@ PUBLIC

POLICY




IT | TEXAS AsM Concluding Remarks

1. Dynamic Soil Characterization is needed to:
1. Quantify and manage
2. Quantify the impact of water for irrigation on soll
guality and productivity
2. Action is to modify the existing soil maps to cope with these
changes
3. These updated maps allow to quantify inter-linkages & tradeoffs of
social & environmental risks & water allocation strategies.
4. Global Soil Network of Network will enable these actions.



THANR YOU



Soil for Society Network

Vision: To empower a globally connected network of soil
systems advocates for sustainable development.

Mission: To co-create a diverse and inclusive soil systems
community of scientists, practitioners, and society toward
climate-smart, sustainable, food and water systems.

s National Science
Foundation
QW AccelNet - Design




ﬂ Motivation

1) How can the global community transform the management of soil
systems to support a growing population, store carbon, & enhance
resiliency?

2) How can society shift the paradigm to view soil & land use as a solution?

3) How can we create a diverse, inclusive, & supportive learning
environment that transcends environmental, political, and social
stressors impeding global coordination to advance soil as a critical

Soil for
Society
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