How MWT Reduces Fertilizer Use by Enhancing Nutrient Uptake

Improving Nutrient Use Efficiency Without Increasing Inputs

In most agricultural systems, fertilizers are applied, but only a portion is
taken up by crops. Major losses occur through:

Leaching below the root zone

Runoff and uneven distribution

Salinity- and alkalinity-induced nutrient lock-up

Weak root—nutrient contact between irrigations

® Outcome:

Higher fertilizer use is required to compensate for inefficiency,
increasing costs, and environmental load.

(® Addressing these losses requires interventions that improve nutrient availability and transport within the soil-plant system—without increasing
fertilizer inputs or altering nutrient chemistry.

Magnetic Water Treatment (MWT) addresses this efficiency gap by improving how water supports nutrient behavior after application. Rather than
adding nutrients or increasing fertilizer strength, MWT enhances how existing nutrients dissolve, remain hydrated, move through soil water, and reach
plant roots—while reducing nutrient precipitation, aggregation, and immobilization in soil.

e Molecular-level water restructuring

o Influences the organization of hydrogen-bonded water
networks.

o Stabilizes hydrated ion shells around dissolved nutrients.

o Enhances ion mobility and reduces the formation of poorly
mobile nutrient clusters.

e More uniform nutrient availability

o Maintains nutrients in a well-dispersed, bioavailable form
within the soil solution.

o Improves consistency of nutrient delivery between irrigation
cycles.

e Enhanced root uptake efficiency
o Facilitates nutrient transport to the root surface.

o Improves movement across soil-root and biological
interfaces.

o Enables plants to absorb a higher fraction of applied
fertilizers.

© Outcome: Plants utilize a higher fraction of applied fertilizer, allowing total fertilizer application to be reduced without compromising crop
nutrition.

What MWT Changes — Without Increasing Fertilizer Inputs

MWT reduces fertilizer demand by enhancing nutrient-use efficiency across the soil-water—root system through improved solvation efficiency, nutrient
mobility, and root-level access—enabling more effective use of existing nutrient inputs.

How It Works in Practice

More Effective Nutrient Dissolution
Fertilizers dissolve more uniformly in irrigation water,

1 reducing localized over-concentration and keeping nutrients
in plant-available ionic form.
Improved Nutrient Mobility in Soil Water
Nutrients remain better hydrated and mobile within soil
2 moisture, allowing them to move efficiently within the root
zone instead of becoming immobilized or lost.
More Uniform Nutrient Distribution
Nutrients spread more evenly with irrigation, reducing patchy
3 availability and losses to deep percolation or uneven flow
paths.
Stronger Root—Nutrient Contact
Stable soil water films improve nutrient diffusion to root
4 hairs, supporting consistent uptake between irrigation
events.
Reduced Nutrient Fixation in Problem Soils
5 In saline, alkaline, or sodic soils, nutrient precipitation and

lock-up are moderated, improving long-term availability of

calcium, magnesium, and micronutrients.

Result: Lower fertilizer demand through efficiency — not enrichment.

© What This Means on the Ground

* A higher fraction of applied fertilizer reaches active roots
e Losses to leaching, runoff, and fixation are reduced

e Crops experience more stable nutrient availability

Especially Relevant For Strong alignment with: What This Is Not
e High-input fertilizer systems e SDG 2 - Sustainable Agriculture e X Not fertilizer replacement
e Saline, alkaline, and degraded soils * SDG 6 — Reduced Water Pollution « X{ Not nutrient creation
e Groundwater protection and nutrient e SDG 12 - Responsible Input Use e X Not altered fertilizer chemistry
runoff control programs * SDG 13 - Climate Mitigation (reduced e Y Not a substitute for soil testing or
e Climate-smart and resource-efficiency input emissions). good agronomy.
initiatives.

Scientific Footnote: Solubility vs. Solvation Efficiency

Solubility refers to the maximum amount of a substance that can dissolve in water under given thermodynamic conditions. But can be altered through
MWT.

Solvation efficiency refers to how effectively dissolved ions remain hydrated, mobile, and transportable within water. It affects:

e lon mobility
e Diffusion rates toward roots

e Tendency for precipitation or fixation in soils

In agricultural systems, nutrients are often already soluble, yet not fully utilized due to poor transport, unstable hydration shells, or ionic interactions in
saline or alkaline environments.



