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Discussion

• Soil test levels Dropping – P,K

• Organic matter levels dropping 

• Cost of Fertilizer Increasing due to Global • Cost of Fertilizer Increasing due to Global 

Demand

• Environmental Pressures

• Experts in Our Industry in the Dark Ages

• Your Customers Looking for New Technology 

and Information





• Bray P1 

41

IPNI



• Bray P1 -

6ppm



Nitrogen Balanced Fertility 

N:K RATIO

• Ratio N:K in Early season 1:3 progressing to a ratio 

through the season of 1:1

• Developed countries in the 60’s and 70’s fairly • Developed countries in the 60’s and 70’s fairly 

balanced at 1:0.8 to a current use N:K use of 1:0.36

• Developing countries little change 1:0.10 –1:0.13 

except South America has increased to 1:0.96 

because of the response soybeans have to K



Nitrogen Balanced Fertility 

N:K RATIO



• Ave K ppm   

121 ppm





• Change in K

• -13ppm

• Ave CEC 18

• 234 lbs/ac

• 46.8/year





% Saturation Ranges by  C..E.C.

0 - 6 7 - 15 16 - 25 25+



Broadbalk Experiment since 1843
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Analyze your soil
(know your dirt!)



DON’T GUESS SOIL TEST
WHY SOIL TEST

• Soil analysis provides a nutritional map

of the farm

• Soil analysis removes guess work
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• Soil analysis removes guess work

• Crop planning

• Finds “Hidden Hungers”

• Enables forward planning of a crops

nutrient needs.

S
o

il
 T

e
s
t 

In
te

rp
re

ta
ti

o
n





Nutrients Required by 

Crops
• Building Blocks C, H, O

• Macro Nutrients- Primary N, P, K

- Secondary S, Ca, Mg
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- Secondary S, Ca, Mg

• Micronutrients B, Cu, Fe, Mn, 
Zn

Mo, Cl, Si, Na, 
Co, V
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Composition of “Ideal” SoilComposition of “Ideal” Soil

Mineral 

Matter

Water

25%

Organic 

Matter

5%
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Nutrient Absorption by PlantsNutrient Absorption by Plants

Potassium K +

Calcium Ca ++

Magnesium Mg ++
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Magnesium Mg 

Copper Cu ++

Iron Fe ++

Manganese Mn ++

Zinc Zn +
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Nutrient Absorption by PlantsNutrient Absorption by Plants

Phosphorus H2PO4
-, HPO4

- -

Sulfur SO4
- -
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Boron BO3 
- - -

Chlorine Cl-

Molybdenum MoO4 
-
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Nutrient Absorption by PlantsNutrient Absorption by Plants
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Element                       Discovery  of Essentiality

• C

• H

• O

• N

• P

• DeSaussureAAAA.1804

• DeSaussureAAAA.1804

• DeSaussureAAAA.1804

• DeSaussureAAAA.1804

• VilleAAAAAAAA1860• P

• S

• K

• Ca

• Mg

• VilleAAAAAAAA1860

• Von Sachs, KnopAA.1865

• Von Sachs, KnopAA.1860

• Von Sachs, KnopAA.1860

• Von Sachs, KnopAA.1860



Element                       Discovery  of Essentiality

• Fe

• Mn

• Cu

• Zn

• Von Sachs, KnopAA.1860

• McHargueAAAAA..1922

• SommerAAAAAA..1931

• Sommer and • Zn

• Mo

• B

• Cl

• Ni

• Na,Si,C

o

• Sommer and 

LipmanA1926

• Aron and 

StoutAAA..1939

• Sommer and 

LipmanA1926

• StoutAAAAAAAA1954

• BrownAAAAAAA..198

7



MULDER’S CHART- element interactionsMULDER’S CHART- element interactions

Copper

Calcium

Manganese

Potassium

Iron

Phosphorus

Boron

Nitrogen

Zinc

Magnesium

Molybdenum



• Soil pH is variable 

throughout the season

• Buffer pH is more stable

• Soil pH is a measurement of 

the H+ in soil solution

• Buffer pH is a measure of • Buffer pH is a measure of 

the H+ on the soil particle



Soil pH

Soil pH measures hydrogen ion 
activity and is expressed in 
logarithmic terms
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logarithmic terms

It indicates acidity of the soil solution 
(active acidity).
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Buffer pH

Buffer pH is a measurement of the 

amount of hydrogen ions which 

must be replaced and neutralized 
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must be replaced and neutralized 

by liming.  

It indicates the total acidity   (active + 

reserve) of the soil.
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pH Scale for Soil ReactionpH Scale for Soil Reaction

1010

99

88

Too alkaline for 

most plantsMilk of Magnesia
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77

66

55

44

Too acid for most 

plants

Desirable range 

for most plants

Blood

Distilled Water

Lemon Juice
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pH Effect on Nutrient Availability
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Fertilizer Efficiency

Soil pH

% Fertilizer 

Efficiency
% Fertilizer

Wasted
N P K
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5.0 53 34 52 54

5.5 77 48 77 33

6.0 89 52 100 20

7.0 100 100 100 0
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Dr. Cliff SnyderDr. Cliff Snyder



Soil pH and Herbicide Residue

• Low pH (< 5.9) soils may have persistent 

herbicides – group two that will begin to break 

down once the  pH increases

• A field that has had application of these 
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• A field that has had application of these 

herbicides may have levels high enough to 

cause damage once they are limed and the 

pH begins to increase

• Leave suspected fields at least one year 

before planting sensitive crops.
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• A&L performs a number of 

different P extractions 

depending on the region

• Bicarb for high calcium soils 

(>2000 ppm calcium)

• Bray P1 for more acidic soils



• Potassium in sample 1 
rated medium at 136 ppm

• Potassium in sample 4 
rated high at 136 ppm

• Ratings are based on the 
optimum level for that 
nutrient in that soil type

• Sample 1 is a 
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• Sample 1 is a 
loamK.sample 4 is a 
course sand
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• 136 ppm M

• 136 ppm H

• 1st soil is a loam

• 4th soil is a coarse sand

• Soil type is determined by the 

C.E.C.
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• Cations are rated 
based on optimum 
level for their soil type

• Cations compete of 
exchange sites on soil 
particles

• Fertility programs 
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• Fertility programs 
should include build
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• Cation Exchange Capacity is

the measurement of the soils

ability to hold and exchange

nutrients.

• The higher the CEC the

greater the clay content of

the soil and the greater thethe soil and the greater the

nutrient holding capability



• C.E.C. is a determination of soil type  

• Soil ratings are based on C.E.C.

• Sands and Clays are different



• A General rule

• Ideal %K  3 - 5%

• Ideal % Mg 10 - 20%

• Ideal % Ca 60 - 80%

• Ideal % H 10 – 15%



• Sodium ppm levels are not as 

important as the %Na in the 

soil

• %Na should be less than .5% 

or germination and root growth 

could be inhibited.





% Saturation Ranges by  C..E.C.

0 - 6 7 - 15 16 - 25 25+



• % saturation of the 

cations is an 

understanding of the 

predictable availability 

of each cation in less 

than ideal weather 

conditionsconditions



• Sulfur nutrition is important

• Balance S to C to N

• For optimum production S should 

be High, greater than 25 ppm



Change in Sulfate Deposition

US EPA National Atmospheric Deposition Program

Sulfate levels from 

1989 to 1991
Sulfate levels from 

1999 to 2001



• Boron is an important element in the 
function of a plant

• Boron can be very toxic

• Uniform soil application is important

• Most crops require greater than 1 ppm 
for optimum growth and quality

• Supplement ground application with 
timely foliar applicationB

o
ro

n

timely foliar applicationB
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C.E.C. < 18   1.5 ppm.

C.E.C. > 18    3.0 ppm.



• Zn, Mn, Fe, Cu, are the 
4 transition metals

• Each has specific 
functions in plant growth

• One can replace another

– do not use shot gun 
approach to supplying 
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• Zn, Mn, Fe, Cu, are the 
4 transition metals

• Each has specific 
functions in plant growth

• One can replace another

– do not use shot gun 
approach to supplying 

5.0 33 25 3.0

M
ic

ro
n

u
tr

ie
n

ts

approach to supplying 
these metals

M
ic

ro
n

u
tr

ie
n

ts



• Soluble Salts should be less 
than 1.8 for mineral soils

• Fertilizer application increases 
soluble salts, K, Ca, NH4

+, Na

• Sodium is also a contributor to 
soluble salts

• Sodium can be high enough to 
create growth problems and 

• Sodium can be high enough to 
create growth problems and 
soluble salts still OK



Soluble Salts

• <0.40

• 0.40-0.80

• Non-saline

• Very slightly saline

Mmho/cm Effects

• 0.81- 1.20

• 1.21 - 1.60

• 1.61 - 3.20

• >3.2

• Moderately saline

• Saline

• Strongly saline

• Very strongly saline



Potting Mix

Understanding Plant Nutrient Requirements

C:N 22.6



• A&L Handbook 

for interpretation 

of compost 

quality and quality and 

intended use



• Micronutrient 

optimum levels







Optimum Ranges of Cations

• K - Potassium optimum range is 3 - 5%

• Mg - Magnesium optimum range is 9 - 20%

• Ca - Calcium optimum range is 60 - 80% • Ca - Calcium optimum range is 60 - 80% 

but this may vary depending on the crop



MEQ Comparison of the Cations

• Potassium levels must be greater than 

.5meq to support plant growth but less 

than 1.8 meq or a salt condition may than 1.8 meq or a salt condition may 

occur

• K:Mg ratio should be 1:7

• Mg:Ca ratio should be 1:5, critical for 

potting media



Potting Mix

C:N 22.6



• A&L Handbook for 

interpretation of 

compost quality and 

intended useintended use



• Feed Stock 

testing



• Introduction to 

CQA



Phytotoxic Non-Phytotoxic

5 10 15 20 25 30 35 40

C:N ratio

CARBON:NITROGEN RATIO

Carbon to Nitrogen ration must be < 25 and > 12

Nematicidal Non-Nematicidal

Schematic representation of the relationship between the C:N 

ratio of an organic amendment, nematicidal activity and 

phytotoxicity. (From Rodriguez-Kabana et al, 1987)

Carbon to Nitrogen ration must be < 25 and > 12



• CQA Parameters for 

compost quality



Sodium



Premium Potting Soil ?







Relationship between Conductivity (EC) and Degree of 

Salinity in Mineral soils

Soil Texture

Degree of salinity Courser to Loamy Fine Silt Loam to Silty clay

Loamy Sand Sand to Loam Clay Loam Loam to Clay

dSm-1

Non-Saline 0-1.1 0-1.2 0-1.31 0-1.4

Slightly Saline 1.2-2.4 1.3-2.4 1.4-2.5 1.5-2.8

Moderately Saline 2.5-4.4 2.5-4.7 2.6-5.0 2.9-5.7

Strongly saline 4.5-8.9 4.8-9.4 5.1-10.0 5.8-11.4

Very Strongly Saline >9.0 >9.5 >10.1 >11.5



Relationship between Conductivity (EC) and Degree of 

Salinity in all soils using Saturated Paste

Soil Texture

Degree of salinity All soils by Degree of salinity All soils by 

Saturated Paste

dSm-1

Non-Saline 0.0-2.0

Slightly Saline 2.1-4.0

Moderately Saline 4.1-8.0

Strongly saline 8.1-16.0

Very Strongly Saline >16.0



Determination of Soluble Salts (EC) in organic soils and 

soilless media

Soil Texture

Degree of salinity All soils by Degree of salinity All soils by 

Saturated Paste

dSm-1

Low 0-0.75

Acceptable 0.75-2.0

Optimum 2.0-3.5

Very High 3.5-5.0

High >5.0



• Compost stability





Degree of stability



Heavy metal vs micro-nutrient

• Cadmium

• Chromium

• Boron

• Copper

Heavy metal Micro-nutrient

More Research required• Chromium

• Mercury

• Lead

• Cobalt

• Selenium

• Copper

• Iron

• Manganese

• Molybdenum

• Nickel

• Zinc

More Research required







• Micronutrient 

optimum levels



Typical Mineral Concentrations

• Parameter

• Total Nitrogen

• Concentration %

• 0.6• Total Nitrogen

• Total Phosphorus

• Total Potassium

• Total Calcium

• Total Magnesium

• 0.6

• 0.25

• 0.20

• 3.0

• 0.3















Thank You

Greg Patterson C.C.A. 

President A&L Canada Laboratories

www.alcanada.com


