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Brian Whipker 

Understanding Alkalinity 

Alkalinity Issues 

• Alkalinity effects 
• Assessment 
• Corrections  
• Recommendations 

NEXT 

pH 

•  Nutrient 
availability 
adversely 
affected by 
high substrate 
and irrigation 
water pH. 
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Problems 

Youngest leaves with interveinal chlorosis 

Iron Deficiency 

Due to high substrate pH 

Problems 

High substrate pH induced iron deficiency 

Problems 

High substrate pH induced iron deficiency 
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Problems 

High substrate pH induced iron deficiency 

Problems 

High substrate pH induced iron deficiency 
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Alkalinity 

•  Irrigation water ALKALINITY is the 
major factor regulating pH rise in the 
substrate. 

•  Not the irrigation water pH! 

“Dissolved*limestone*in*the*water”&

Alkalinity and pH 
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Alkalinity vs pH 

•  Grower A 
•  pH = 9.3 
•  Alk = 1.42 meq/l 

•  Grower B 
•  pH = 8.3 
•  Alk = 6.20 meq/l 

Target  
pH 5.8 

20 oz acid 88 oz acid 

4X 

Alkalinity Values 

•  Levels can vary by: 
– Well location 
– Well depth 
– Time of year 

Alkalinity Values 

Alkalinity&levels&can&change!&

What is Alkalinity? 

•  A measure of the water’s capacity to 
neutralize acid. 

•  Mainly bicarbonate (HCO3
-) 

– Also can be carbonate ion (CO3
2-) 

•  Reported as ppm or meq of calcium 
carbonate equivalent or bicarbonate 
– Calcium carbonate: 50 ppm = 1 meq 
– Bicarbonate: 61 ppm = 1 meq 
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How Alkalinity Increases 
Substrate pH 

Acidity*is*picked*up*and*changed*to*water!&

• Alkalinity effects 
• Assessment 
• Corrections  
• Recommendations 

NEXT 

Alkalinity Issues 

Alkalinity Testing 

•  Hanna Test Kit 
– 6 Quick Testing Steps 

•  Test water for pH and EC 

Step 1 

•  Fill Container with 5 ml water 

Step 2 

•  Add 1 Drop of 
Solution 1 

•  Should remain 
clear 

Step 3 

•  Add 1 Drop of 
Solution 2 

•  Turns purple 
•  Swirl to mix 
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Step 4 

•  Draw 1 ml of 
Solution 3 
(acid) into 
syringe 

Step 5 
•  Slowly add acid to water sample 
•  Swirl sample 
•  Stop when color changes from 

purple to clear 

Step 6 
•  Calculate Alkalinity Amount 

•  ml X 300 =  ppm CaCO3 

0.75 ml x 300 = 225 ppm CaCO3 

(225 ppm / 50 = 4.5 meq)&

• Alkalinity effects 
• Assessment 
• Corrections  
• Recommendations 

NEXT 

Alkalinity Issues 

Classifying Alkalinity 
Levels 

•  0 to 1.5 meq  Low 
•  1.5 to 4 meq  Marginal 
•  > 4 meq    High 

Range       Classification&

Target Ranges 
•  Desired endpoint alkalinity 

– Plugs ≈ 1 meq (≈ pH 5.7) 
– Pots ≈ 2 meq (≈ pH 6.2)  

Less substrate available to resist change in a plug cell than a 
6-inch pot. 

•  Higher alkalinity values will need to 
be corrected.  
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Alkalinity Guidelines 

•  Crop tolerance to high substrate pH 
varies, so acceptable ranges will 

vary. 

Target pH Zone 

5.6& 5.8& 6.0& 6.2& 6.4& 6.6& 6.8&5.4&5.2&

pH - Optimal Ranges by 
Group 

Parameter 
Low 

(Petunia) 
General 
(General) 

High 
(Geranium) 

pH 5.3 to 6.2 5.8 to 6.3 6.0 to 6.6 

Avoiding/HIGH/pH/
problems/

Avoiding/LOW/pH/
problems/Goals:(

Alkalinity Neutralization 

•  Blend with pond water 
•  Acidic fertilizers 
•  Acid injection  

Acidic Fertilizers 

Acidic Fertilizers 

•  Can be used to neutralize < 3 meq 
of alkalinity 

•  High ammoniacal-nitrogen may not 
be appropriate for all crops during 
in the entire year. 
– Prefer ammoniacal-N to 

be <33% of the total N. 
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Acid Fertilizers: Caution 

•  High 
Ammoniacal-N 
Fertilizers can 
lead to 
ammoniacal-N 
toxicity during 
winter. 

Ini;al/

Ammonium&nitrogen&toxicity&

•  Description: 
Yellowing 
(chlorosis) 
– Use of only 

NH4-N based 
fertilizers         
(20-20-20) 

– Plants grown 
cold (50F nights) 

Leaves&–&EnNre&Plant&

Advanced/

Ammonium&nitrogen&toxicity&

Acidic vs Basic Fertilizer 

•  Fertilizers are acidic or basic 
– Expressed in lbs of calcium carbonate 

equivalent per ton. 

NH4+!

H+!

Fertilizer Uptake 

Plant&roots&want&to&remain&&
balanced&(neutral)&

[+]&uptake&&&&&&&&&&pH&Falls&

NH4+!

H+!

How Acidic Fertilizer 
Neutralizes Alkalinity? 

CO& 2& +&
Carbonic&acid&

HCO&
'&
3&

Bicarbonate&

Alkalinity*is*picked*up*and*
changed*to*water!&

Acid Injection 
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Acids Used 

•  Sulfuric (35% Battery Acid) : Most 
common  

•  Phosphoric : Neutralizing <1 meq 
•  Citric : Plugs 
•  Nitric : Limited use 

•  Combination of P + S acids. 

Alkalinity Neutralization 

•  Added Nutrients (1 oz/1,000 gal) 
– Sulfuric (35%) : 1.14 ppm S 
– Phosphoric (75%) : 2.92 ppm P 
– Nitric (61.4%) : 1.47 ppm N 

Safety of Acids Acid Calculations 
•  How to calculate acid addition rate? 

– You need a customized acid addition 
rate for YOUR water sample! 

•  Acid Addition Calculator 
– http://extension.unh.edu/Agric/

AGGHFL/Alkcalc.cfm 

• Alkalinity effects 
• Assessment 
• Corrections  
• Recommendations NEXT 

Alkalinity Issues Alkalinity Neutralization 

•  Desired endpoint alkalinity 
– Plugs ≈ 1 meq (≈ pH 5.7) 
– Pots ≈ 2 meq (≈ pH 6.2) 

• How to get to this level???*
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Alkalinity Neutralization 

•  Alkalinity neutralization is required 
for irrigation water with >2 meq.  

•  Monitor pH with the PourThru 
method to ensure your pH is on 
track! 

Neutralizing Alkalinity of: 

•  0 to 0.8 meq (pH 5 to 9) 
– Acidic / basic fertilizer rotation for 

pH control 
– Add KHCO3 for buffering  

(0.1 # / 100 gal.) 
• Monitor substrate pH 

Neutralizing Alkalinity of: 

•  0.8 to 2.0 meq (pH 5 to 9) 
– Acidic / basic fertilizer rotation for 

pH control 
– Citric or sulfuric acid for plugs 

• Monitor substrate pH 

Neutralizing Alkalinity of: 

•  2.0 to 6.0 meq (pH 5 to 9) 
– Acidic fertilizer rotation for pH control   

(< 3 meq) 
– Phosphoric acid for < 1 meq (28 ppm P) 
– Sulfuric or nitric acid (if no P required) 

•  Monitor substrate pH 

Summary 

•  Irrigation water alkalinity has a far greater 
effect on substrate pH than water pH. 

•  Alkalinity levels > 2 meq needs to be 
neutralized. 
– Acid injection is the primary means of 

neutralizing excess alkalinity to avoid iron 
deficiency induced by elevate substrate pH. 

Partnering Universities 


