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Soil fertility 
What does that mean?
◦ Capacity of the soil to receive, store, and pass on energy (nutrients) to 

support plant growth

◦ Deals with overall nutrient status of the soil

◦ Ability of the soil to provide nutrients to plants

Components of soil fertility
◦ Chemical

◦ Biological

◦ Physical
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Nutrient requirements for all plants
Crop nutritional requirements are the same regardless of conventional or organic production

◦ The source of the nutrients is what changes depending on the production system

Macronutrients Micronutrients

Nitrogen (N) Iron 

Phosphorus (P) Manganese

Potassium (K) Copper

Calcium Zinc

Magnesium Molybdenum

Sulfur Boron

Chlorine

Nickel

*Micronutrients 
are not less 
important, just less 
is required than 
macronutrients.



Know your soil
Collect soil samples annually for testing (for spring production, collect in the fall)

◦ Routine soil test includes: pH, buffer pH, P, K, Ca, Mg, Zn for $7

◦ Request soluble salts (SS) for an additional $4

◦ CEC and base saturation 

Learn how to interpret the results of the soil test

Apply only the nutrients needed based on your soil and the crop you intend to 
grow

Split applications of fertilizer, specifically N 

Save $$$



How to collect a soil sample
Use a shovel, trowel, or soil probe

For vegetable crops, collect soil from the surface to ~8 inches deep

Collect soil from several points in the high tunnel
◦ One location is not representative of the entire tunnel

◦ ~10 different spots within a 30 x 96 ft tunnel

◦ Each soil collection should be at least 1 inch wide and 8 inches long

Combine all the soil in a plastic bucket (nothing metal) and mix

Take 1-2 cups of soil from the bucket, place in paper soil sample bag for lab







Hartz ratio
Hartz ratio is specifically for tomatoes 

If “tomato” is put in the section “Crops to be Grown,” a Hartz ratio will be included

Indicates whether the tomatoes will be at risk for ripening disorder, such as yellow 
shoulder, blotchy ripening, or white core

Usually caused by low K, or low K in relation to Mg
◦ More common in soil with low CEC

Ripening disorders may also be caused by 
◦ Excessive N

◦ Soil compaction

◦ Waterlogging

◦ Drought
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Soluble salts



Soil salinity
Measure of soluble salt content—anions and cations that are soluble in water

Contributors include: Na, Mg, Ca, K, nitrates, chloride, sulfate

Salts originate from the weathering of soil minerals, but can be introduced as 
fertilizers

Because high tunnels are typically covered with plastic throughout the year, rain 
is not able to affect the soil as it does in an open field environment 

Nutrients and salts may build up near the soil surface or crop root zone

The soluble salts test measures the electrical conductivity (EC) of a water-soil 
paste 

◦ The EC of a soil is a representation of the amount of dissolved salts from 
the soil



Soluble salts reading 

(mmhos/cm or dS/m)

Evaluation Interpretation

0-0.40 Very low Nutrient levels too low for normal growth

0.41-0.80 Low Suitable for seedlings and salt sensitive plants

0.81-1.20 Normal Standard range for most established vegetable 

crops; upper range for salt-sensitive crops

1.21-1.60 High Possible reduced vigor and growth, particularly 

during high temperatures

1.61-3.20 Very high Possible visible salt injury and reduced growth, 

including marginal leaf burn and wilting

>3.20 Extreme Visible salt injury on most vegetable crops 

mmhos/cm = Millimhos per centimeter



Soil salinity prevention
Limit compost and manure applications

Limit nitrate applications

Only apply what is needed for the crop

◦ Refer to your soil test and the nutrient requirements for your crop

Split applications of fertilizers

◦ Avoid applying everything at one time

Cover cropping

◦ Adds organic matter without adding salts or excess fertilizer

◦ Scavenges nutrients



Soil salinity remediation
Overhead irrigate when crops are not growing to try to leach excess nutrients 
below the root zone

When changing plastic layers, leave plastic off to allow rain on high tunnel soil 
for a couple of months

Water volume Percent of salts leached below 12’’

6’’ 50%

12’’ 80%

24’’ 90%



Manure/compost testing
UK also offers testing for manure and compost.

The nutrient content will depend on the source and age of the sample provided.



Potential fertilizer sources
N Fertilizer Nutrient content Comments

Bone meal NPK ranges from 4:12:1; 1:13:0; 
3:20:0.5

Mixture of crushed and ground
bone; permitted for organic 
production with restrictions

Feather meal 13% N Slow source of N; organic-approved 
sources; not water soluble

Sodium nitrate 16% N Acts like a synthetic fertilizer, can 
cause sodium build-up in soil; 
currently approved for organic 
production with restrictions; water 
soluble

Fish emulsion Ranges from 4:1:1 to 9:3:0 Some are acceptable for certified 
organic production, but not all—
read the label; can be applied via 
fertigation, but may clog emitters. 



Other fertilizers/soil
amendments

Nutrient content Comments

Magnesium sulfate (Epsom salt) 10% Mg, 13% S Water soluble; can be applied via 
fertigation

Gypsum 22% Ca, 18% S Used to lower soil pH; good 
source of sulfur; broadcast before 
planting

Lime Dolomitic: 36% Ca
Calcitic: 24-30% Ca, 6-12% Mg
Hydrated: 50% Ca

Primarily used for raising soil pH; 
needs to be applied months 
before planting; broadcast

Elemental sulfur Wettable: 90-100% S
Flowable: 52-70% S

Primarily used for lowering soil 
pH; needs to be applied months 
before planting; broadcast

Manure and composts Vary widely Usually applied pre-plant and 
incorporated; use as a P source, 
not N source

Potential fertilizer sources


