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Soil Sampling for Accurate Results





“Agriculture should be advanced by scientific knowledge.”
5ST   8-13-96

Do I advocate:

• Hydroponics ? no

• Biodynamics ? no

• Aquaculture ? no

• Permaculture ? no

• “Back to Eden” ? no



Building a ”soil bank”  of nutrition for you and your crops 

starts with establishing the right mineral environment for 

highly active microbiology.  Fungi, bacteria, protozoa, algae 

and enzymes are the biological catalysts for the mineral 

nutrients that your plants (and you) need.  

Building soil involves evaluating your soil analysis in two steps.  

1. Correcting the “Base Saturation”

2. Supplying mineral nutrients



Major Soil Orders of the United States



Physical characteristics of soil

Depth of soil

Rate of water penetration

Potential agricultural productivity*



What is soil?

Minerals              50%

Air                   23-25%

Water              23-25%

Organic Matter    3-5%



Exact targets for mineral applications
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pH scale  (potential Hydrogen)

Limestone raises pH ---->        6.5 to 7 optimum range <---- Sulfur lowers ph

Calcitic limestone

Hydrated limestone

Dolomite limestone

Elemental Sulfur



Nutrient availability changes according to pH



Acid soils

• pH below 7

• free hydrogen H+ in the “Base Saturation”

• 70% of world’s arable land

Calcareous soils

• alkaline pH - 7.1 to 8.3

• contain Calcium and Magnesium carbonates

• often contain phosphates

• can be very fertile

Sodic soils

• highly alkaline – pH above 8

• excessive free sodium Na+ (above 15% in Base Saturation)

• very poorly drained, poor water penetration

• found in arid and semi-arid regions

Three primary soil chemical classes:



First Step: A Soil Analysis

• Use a reputable, privately run soil laboratory

• Be certain that they include a “Base Saturation” component

• Extraction Methods:

Bray (for Calcareous soils with pH >7.3)

Ammonium Acetate or Morgan (low acid extraction)

Mehlich I

*Mehlich III  (for acidic to pH <7.3 soils)

Olsen  (for very high pH >8 and Sodic soils)

I like the “S3M” package from A&L Eastern Laboratories in Richmond, VA

http://al-labs-eastern.com/agricultural.html

Other laboratories listed here:

http://www.bereagardens.org/soil.html



Soil texture: a reference to the size of soil particles

• Sand

• Silt

• Clay

• Texture indicates potential 

capacity to hold water and 

nutrients

• Gives an indication of 

friability



Soil  mineral particles have a 

slight negative electrical charge

Size of soil particles

determines how much negative 

charge in a given quantity or 

volume of soil

Sand  - very low

Silt    - low

Clay  - high





“NPK formulas, (nitrogen, phosphorus, potassium) as legislated and enforced by 

State Departments of Agriculture, mean malnutrition, attack by insects, bacteria 

and fungi, weed takeover, crop loss in dry weather, and general loss of mental 

acuity in the population, leading to degenerative metabolic disease and early 

death.”

William A. Albrecht

Dr. William A. Albrecht,  University of Missouri

Correlated soil chemistry (health) with human health

Developed understanding of Base Saturation of the 

Cation Exchange Capacity in soils

Emphasized the role of calcium in ratios with 

magnesium and potassium to promote optimum health



Cation Exchange Capacity (CEC)

Measurement of a soil’s ability to hold cation (positively 

charged ion) nutrients in the soil

Cations are positively charged ions

Calcium Ca++

Magnesium Mg++

Potassium K+

Hydrogen H+

Sodium Na+                       



More resources on our website

http://www.bereagardens.org/OnlineMedia.html





The “Base Saturation” refers to the quantity of 

cations adsorbed by the soil particles and held by 

the soil’s negative charge.

The “Percent Base Saturation” tells us how much of 

each cation element is presently attached in the 

soil complex.



Example of a soil analysis report



17 Essential Plant Nutrients:

Carbon, Hydrogen, Oxygen
(Environmental Nutrients)

Nitrogen, Phosphorous, Potassium
(Primary Nutrients)

Calcium, Magnesium, Sulfur
(Secondary Nutrients)

Boron, Copper, Iron, Zinc, Molybdenum,

Manganese, Chlorine, Nickel, Cobalt
(Trace Nutrients)



Aluminum*

Arsenic*

Boron

Bromine*

Cadmium*

Calcium

Carbon

Chlorine

Chromium*

Cobalt

Copper

Fluorine*

Germanium*

Hydrogen

Iodine*

Magnesium

Manganese

Molybdenum

Nickel

Nitrogen

Oxygen

Phosphorous

Potassium

Rubidium*

Selenium*

Silicon*

Sodium*

Sulfur

Tin*

Tungsten*

Vanadium*

Zinc

*15 Additional 

Elements 

Required for 

Human Health



Plants mine the soil for minerals

Only a few of these are replaced through fertilization of crops

• Typically only Nitrogen, Phosphorous, Potassium are applied

• Occasionally Sulfur or Calcium are added

• Rarely some trace elements added through foliar applications

• Soil deficiencies are very rarely corrected

• The other 15 elements required for human nutrition are ignored as       

considerations in agriculture



Potassium Sources

Potassium Sulfate            0-0-50     (50% potash)

Greensand                        0-0-3      ( 3% potash)

Manure                                 ?                  ?

If I need to add 100 pounds of potash per acre;

100/.50 = 200 pounds of Potassium Sulfate per acre

100/.03 = 3,333 pounds of Greensand per acre



How to sample

Represent the root zone accurately

Represent the area accurately

Use clean instruments

Sample at moderate soil temperature

Sample at moderate soil moisture

Use a composite sample method




