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qLESLIE | Agricultural Land Restoration
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The Linear Crisis

« Traditional agriculture treats land
as an infinite resource base and
a sink for waste, resulting in
severe degradation and lost
ecosystem services.

The Circular Shift

* Restoring land requires a paradigm
shift to biological circularity—
designing out pollution, keeping
materials in use, and actively
regenerating natural systems.
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\ Causes of Agricultural Land
» 2 Degradation

Systemic Failures 5
Degradation is a compounding result of
unsustainable practices that rapidly

erode topsoil and deplete organic , - ; .
contem.p ? 9 Chemical Fertilizers Nutrient Depletion

Chemical Over-reliance —D.» )

High-yield synthetic inputs artificially ) A Loss of
boost short-term crops but destroy TN ’ Arable Land
long-term complex soil structures. {7 N

Resource Mismanagement Overgrazing Soil Erosion

Poor irrigation in arid zones and
intensive grazing disrupt the soil's
natural biological recovery cycles. | I

Inefficient Irrigation Salinization
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QLESLIE Circular Approaches to

> R Land Restoration

% Waste Equals Food
-\ /_ * Biological cycles ensure organic
Agricultural Organlc outputs from one process become

Residues SS ( Waste vital, non-toxic inputs for the next.

Compostmg/Anaeroblc
Digestion

Nutrient-Rich Son

Amendments

Farmmg/Regeneratlon

Restoring Natural Capital
* Feeding organic fertilizers back into
the soil rebuilds complex soil
structures, retains moisture, and
sequesters biogenic carbon.

Minimizing Leakage
» Capturing nutrients before they are
lost to landfills prevents both
resource depletion and local
environmental toxicity.




» Case Study:
qLESLIE ase STHEY:

> \ Compost-Based Soil Restoration

The Groundswell® Process

A static, continuous fermentation method that
utilizes bacterial photosynthesis to generate
energy without net carbon emissions.

Incoming Inoculation Curing Phase High-Humic
Green Waste (Microbial Starter) (8-12 Weeks) Organic Media
Applied

« Soil Impact

Rapidly enhances soil structure, unlocks
dormant phosphorus reserves, and stimulates
natural nitrogen fixation in degraded lands.

» Microbial Action
Converts organic waste into pre-humic
substances rather than digesting it into CO2
and water vapor (as in traditional composting).
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> Biochar and Carbon Restoration

Thermal Conversion

* Pyrolysis heats biomass in the absence of
oxygen, preventing decay and the
immediate atmospheric release of GHGs.

/ RB?"e‘"ab'e Dual Value Creation
4 - loenergy « Simultaneously generates renewable
bioenergy to offset fossil fuel use and
'- creates highly stable, porous biochar.

Regenerative Sink

* Biochar acts as a permanent carbon sink in
the soil, actively improving water retention,
housing soil microbes, and restoring
overall fertility.

— &
— &=
—R &=

Wheat Pyrolysis Unit
Straw/Residue

Solid Biochar
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Regenerative Agriculture Practices

Biomimicry Polyculture System Emulating Nature

* Biomimicry farming systems deliver water
and nutrients directly to root zones via
underground modules, reducing agricultural
water use by 70-80%.

Polyculture Synergy
» Mixed cropping (e.g., integrating scallions
with herbal crops like Danshen) provides
natural pest control, eliminating the need for
synthetic insecticides.

Zero-Tillage Environment
* Maintains a rainforest-like subsurface
environment, stimulating soil microorganisms
to produce metabolites that keep soil
productive without mechanical disruption.
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Salinity Management in Agriculture

| Data-Driven Prevention

Salinization frequently results from over-
watering in arid regions, which draws deep
salt deposits up to the surface layer.

| Real-Time Monitoring

Digital loT tensiometers are deployed to
continuously measure exact humidity and
salinity levels in the active root zone.

| Automated Response

Precision drip systems deliver only the exact
required moisture, preventing waterlogging
and subsequent toxic salt crust formation.
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» Case Study:
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> R China’s Loess Plateau Restoration

Before The Loess Plateau

Once considered one of the most highly degraded,
eroded landscapes on Earth due to centuries of
intensive overgrazing and linear farming.

Terracing & Replanting

Implementation of massive watershed management,
physical terracing, and natural permaculture
regeneration programs.

Ecological Recovery

The initiative successfully lifted millions out of poverty,
restored local micro-climates, and dramatically
reduced sediment loads in the Yellow River.
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» Farmer-Led Restoration Systems

Traditional Circularity

% e The re-adoption of century-old symbiotic
Pest permaculture principles adapted for modern
climate resilience.

Mutual Benefit
e Ducks provide natural, mechanical weed and
‘ pest control; fish contribute to the nutrient cycle
through their waste.
Low-Cost Viability
* This model significantly reduces reliance on
expensive chemical inputs while diversifying the
N | o

Control

farmer’s food yield and income sources.

Nutnent V

Cycling
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Furrow Irrigation

Pressurized Drip
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1300 L/kg

720 L/kg

Water Management
for Land Restoration

The Water-Energy-Food Nexus

« Effective land restoration relies entirely on
optimizing local water and energy flows.

Minimizing Loss

« Shifting from traditional furrow to pressurized
drip irrigation drastically reduces evaporation
and deep percolation losses.




) Circular Biomass
qLESLIE

> Use in Agriculture

Closing the Loop

 Agricultural byproducts are no longer
treated as liabilities, but as primary raw

LY
; " feedstock for biological processing.
’ . & Anaerobic Digestion
= 0

* Microorganisms break down organic
Renewable materials in an oxygen-free environment,

Biogas

£

Animal

Manure \
”

capturing methane before it escapes.

Dual Outputs

» Generates clean, renewable biogas to power
farm operations, while the solid digestate
serves as a potent, safe soil amendment.

Anaerobic
Digester

Nutrient-rich

Crop
Residues Digestate
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) Agricultural Land
qLESLIE

> A Restoration in Central Asia
T Kazakhstan: Sustainable
gét;%ktlstan.t Agrls-ﬁ;)d Livestock & Pasture High-Stakes Region
GHG rezrgstig‘r? 2 4f;3m Restoration Programs * Central Asia faces extreme risks from water

scarcity, climate change, and historic land

liters water savings ‘ : 3 ;
exhaustion from intensive agriculture.

Policy Action

« Uzbekistan is implementing a comprehensive
Circular Economy Action Plan (CEAP) specifically
targeted at the Agri-food sector.
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» = Benefits of Restoration
Decoupling Growth
k‘ ) Circular agriculture successfully breaks the
\‘\) N ‘JJ link between economic growth and the
\‘,‘\‘ \s depletion of finite natural resources.

b
‘(Yr Economic Viability

éncre&s ?g Higher Farmer Restored land drastically reduces input costs
rop vieias Incomes (synthetic fertilizers, water) while improving
yield consistency.

Social Capital

Transitioning to regenerative systems creates
highly skilled green agricultural jobs (estimated
46,000 in Uzbekistan alone) and stabilizes
rural communities.

Restored
Soils

A

Y

Food Security

Green Jobs
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Barriers to Agricultural
) o= Land Restoration

Vulnerability to Climate

Heavy dependency on unpredictable rainfall
endangers regional food security during severe
drought periods.

Infrastructure Lock-in

Strong historical reliance on conventional fossil
fuels makes transitioning to renewable energy
pathways costly.
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