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I R R I G A T I O N  W A T E R  Q U A L I T Y

The Hidden Impact of Salts on

Soil, Crops & Profitability

Presented by Louis Botha

Improve Water.  Improve Soil.  Improve Yield.



T H E  F O U N D A T I O N

Why Water Quality 
Matters

Even clean-looking water can carry harmful salts that:

›  Compact the soil

›  Reduce infiltration

›  Lower fertilizer efficiency

›  Restrict root growth

›  Cause yield losses

›  Block irrigation systems
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The quality of your irrigation water determines the quality of your 
soil.







K N O W  Y O U R  L I M I T S

Maximum Safe Levels in Water

Irrigation water guideline values (FAO). Stay in the green; above the upper figure, soil structure and crop health start to decline.

SAFE WATCH DECLINEPARAMETER  (ppm)

Total salts (TDS) < 450 450–2,000 > 2,000

Sodium (Na⁺) < 70 70–200 > 200

Chloride (Cl⁻) < 140 140–350 > 350

Bicarbonate (HCO₃⁻) < 90 90–520 > 520

Boron (B) < 0.7 0.7–3.0 > 3.0

Nitrate (NO₃-N) < 5 5–30 > 30

All figures in ppm (mg/L).  Salinity check: safe below 0.7 dS/m EC, severe above 3.0 dS/m. Sensitive and sprinkler-wetted crops react at the lower end.
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S O U R C E S

Where Do Salts Come 
From?

Salts enter irrigation water through:

›  Groundwater & boreholes

›  Rivers & dams

›  Fertilizers

›  Natural weathering of rock

›  Recycled irrigation water
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C O M M O N  S A L T S

Ca Mg Na K Cl SO₄ HCO₃



K N O W  Y O U R  C A T I O N S

The Good, the Bad & the Ugly

T H E  G O O D

Calcium  (Ca²⁺)

›  Builds soil structure

›  Improves drainage

›  Increases oxygen movement

›  Supports root growth

T H E  T I G H T E N E R

Magnesium  (Mg²⁺)

›  A necessary plant nutrient

›  Excess levels tighten soil

›  Narrows pore spaces

›  Slows water movement

T H E  D E S T R O Y E R

Sodium  (Na⁺)

›  Causes soil dispersion

›  Destroys soil structure

›  Leads to crusting

›  Drives compaction

Calcium builds soil.  Magnesium tightens soil.  Sodium destroys soil.
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T H E  B R E A K D O W N

How Soil Compaction Develops
When sodium and excess magnesium dominate:

1

Clay particles 
separate

2

Soil pores collapse

3

Air spaces 
disappear

4

Water infiltration 
slows

5

Roots struggle to 
penetrate

R E S U L T    Hard soil  ·  Reduced root development  ·  Reduced crop performance
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S Y M P T O M  0 1

Surface Crusting

A hard layer that forms on the soil surface after irrigation 
or rainfall.

CAUSES

›  High sodium

›  High bicarbonates

›  Poor calcium balance

EFFECTS

›  Reduced seed emergence

›  Water runoff & erosion

›  Reduced infiltration
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S Y M P T O M  0 2

Poor Water Infiltration

Healthy soil absorbs water quickly. Compacted soil:

›  Absorbs water slowly

›  Causes puddling

›  Increases runoff

›  Wastes irrigation water

TYPICAL SYMPTOMS

›  Standing water after irrigation

›  Dry soil beneath a wet surface

›  Uneven crop growth
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T H E  C O S T

Fertilizer Efficiency

High salt levels can:

›  Lock up nutrients

›  Reduce root uptake

›  Increase nutrient leaching

›  Raise fertilizer requirements

COMMON LOSSES

›  Nitrogen · Potassium · Calcium · Micronutrients
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What you apply is not what the crop uses.



T H E  H I D D E N  P R O B L E M

Bicarbonates

High bicarbonates:

›  Tie up calcium

›  Form calcium-carbonate deposits

›  Amplify sodium effects

›  Raise soil pH

IRRIGATION SYSTEM EFFECTS

›  Scale buildup & blocked drippers

›  Reduced flow & uneven irrigation
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T H E  T A R G E T

Ideal Soil Cation Balance

ELEMENT IDEAL BASE SATURATION

Calcium  (Ca) 60 – 70 %

Magnesium  (Mg) 10 – 20 %

Potassium  (K) 3 – 5 %

Sodium  (Na) Below 2 – 3 %

I D E A L  R A T I O S

Ca : Mg

›  ≈ 4:1 to 7:1

Ca : K

›  ≈ 12:1 to 20:1

Ca : Na

›  As high as possible

The goal is not eliminating salts — but achieving balance.
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N U T R I E N T  U P T A K E

Nitrogen & Salt Balance

Nitrogen works best when:

✓ Soil structure is open

✓ Roots have oxygen

✓ Water infiltrates properly

Compacted soils cause:

✕ Poor nitrogen uptake

✕ Increased leaching

✕ Reduced fertilizer efficiency
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Healthy soil structure improves every kilogram of nitrogen applied.



B E Y O N D  T H E  S O I L

Impact on Irrigation 
Systems

SCALE FORMATION

›  Calcium-carbonate deposits

›  Reduced pipe diameter

›  Blocked emitters

BIOFILM DEVELOPMENT

›  Bacterial slime growth

›  Reduced flow & higher maintenance
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Poor uniformity → reduced crop performance.





T H E  S O L U T I O N

Introducing Delta Water

Water-conditioning technology that uses magnetic & 
hydrodynamic principles to change how dissolved 
minerals behave.

›  Reduced scale formation

›  Improved water infiltration

›  Reduced soil compaction

›  Better soil structure

›  Improved fertilizer efficiency

›  Cleaner, biofilm-free systems
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Water shape among the saline deposits of well water (salinity = 1000 ppm) before and
after magnetic treatment with delta water systems. The imaging was done with an electron
microscope by the professors of the Faculty of Science - Alexandria University

Electron microscope image of water before and after passing through
the Delta Water device:

BeforeAfter





T H E  P A Y O F F

How Delta Water Helps Farmers

SOIL BENEFITS

✓ Improved water penetration

✓ Reduced surface crusting

✓ Reduced sodium effects

✓ Better root-zone aeration

✓ Improved calcium effectiveness

IRRIGATION BENEFITS

✓ Less scale buildup

✓ Cleaner drippers

✓ Improved flow rates

✓ Lower maintenance

CROP BENEFITS

✓ Stronger root systems

✓ Better nutrient uptake

✓ Improved fertilizer efficiency

✓ Increased yield potential
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O N E  I M P R O V E M E N T ,  C O M P O U N D I N G  R E T U R N S

The Delta Water Advantage

01

Better
Water

→

02

Better
Soil

→

03

Better
Roots

→

04

Better
Nutrient 
Uptake

→

05

Better Yield &
Profitability

Better water is the single change that lifts every step that follows.
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BEFORE – 1 800ppm RESULTS AFTER 3 MONTHS



F I E L D  R E S U L T S

Before & After: 3 Months with Delta Water
Illustrative results from a representative trial block, measured at install vs. 3 months

BEFORE

AFTER

WATER INFILTRATION

12 → 28 mm/hr

▲ +133% faster

SOIL COMPACTION

2.8 → 1.6 MPa

▼ 43% softer soil

EMITTER SCALE

18% → 4% blocked

▼ 78% cleaner lines

FERTILISER UPTAKE

Base → +22%
▲ nutrient-use efficiency
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E X E C U T I V E  S U M M A R Y

The Study at a Glance
How irrigation water quality shapes soil, crops and profitability — and what fixes it

THE PROBLEM

Even clear-looking irrigation water carries salts — sodium, 
magnesium and bicarbonates — that break down soil 
structure.

THE ROOT CAUSE

Calcium builds soil, magnesium tightens it and sodium 
destroys it — imbalance drives compaction, crusting and 
poor infiltration.

THE COST

Salt buildup locks up nutrients, lowers fertiliser efficiency 
and scales up drippers and pipes — cutting yield and 
uniformity.

THE SOLUTION

Delta Water conditioning restores infiltration, reduces 
scale and compaction, and lifts fertiliser efficiency and 
yield potential.

Better water is the single change that improves soil, roots, nutrient uptake and profitability.
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THANK YOU
Improve Water.  Improve Soil.  Improve Yield.

D E L T A  W A T E R  S O U T H  A F R I C A

Louis Botha

076 862 4189

Sales@deltawatersa.co.za

www.deltawatersa.co.za

K E Y  M E S S A G E

Calcium builds soil. Magnesium tightens it. 
Sodium destroys it. Keep calcium dominant — and 
let Delta Water do the rest.
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