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Soll qualityis thecapacityof the soil to perform
functions related to

| Plant growth and food production
1 Air and water quality

f Recycling of disposed materials

{ Construction and engineering

f Animal and human health/nutrition
{ Public health and sanitation

IN response tgnanagemenpractices

Islamand Weil (1996)



The termsoil qualityis often confused with
the termsoll health

Scientific literature refersoil quality
because of itgjuantifiable biological, chemical and
physical properties.

Popular press refersoll healthbecause soil
portrays as diving systemwhich acts holistically
rather than as a mixture of sand, silt, and clay.



Historically, theBible depicts Moseas
understanding thafertile soilwas
essential to the welbeing of his people
(approx. 1400 B. @as they entered
Canaan.

http:// www.google.com
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Evaluation of Soil Quality

eductiveapproach Basedon crop growth and yield
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Inductive approach(Qualitative): Basecn
feel, smell, taste, and touch of the soll




Inductive approach(semiquantitative): Basedon soil
health card- Color, organic matter, crop residues, texture

earthworms, structure, workability, etc.
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Inductive approach(quantitative): USDANRCSoil
guality test kit (DrJohn Dorah

This approach based @ctual measuremenbf several
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Soil quality indicatorLIN2 LIS NI A S & )

Ephemeral Intermediate Permanent
Changes within Subject to management Inherent to
days/weeks overseveral years profile orsite
(Very dynamic) (Dynamic) (Inherent)
Water content Microbialbiomass Depth

Field respiration Basal respiration Slope

pH and salts Earthworm/nematode Climate
Available N Organic matter*** Texture
Avallable P Particulate organic matter Stoniness
Avallable K Enzymes Fragipan
Bulk density Aggregate stability Mineralogy

» Increasing permanence——

Islam and Weil (2000)



Numericalcalculation of soil quality

Inductive additive approachbased omormalization
summation andaverageof selected soil qualityndicator
propertiesinto a singlantegratorwas used to calculate

soll qualityindex (SQye,):
SQndex:.l (’)X'nax-l) mt
Where Xis the value of any particular soil properKsaxIs

highest value of that particular soil property, andas the
total number of soll properties used in the calculation.

SQ 4ex Fanges from > 0 ta<1.00



Numerical calculation of sodjuality

Ex: SMB=Soil microbial biomass, TN=Total nitrogen,
EN=Enzyme activity, and As=Aggregate stability

SMB TN EN AS  SQige

200 5 45 0.40
300 10 50 0.55
400 95
250 10 40 0.45

0.70
0.40 0.25 0.80 0.53 0.50
0.60 0.50 0.89 0.73 0.68
0.80 1.00 0.98 1.00 0.95
0.50 0.50 0.71 0.60 0.58

1.00 1.00 1.00 0.93 0.98



Most important to soil quality is thactive fractionof SOM
whichcomposed of partially decomposed plant and anim
residualand microbiabiomass CUsually 285% ofC In
SOMis inactiveform (weil and islam 2003).
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From a practical point of view, testing for active C
as aroutine measureof soil quality would need to

{ Bevisual (can see)

{ Be sensitive angrecise(reliable)

{ Berapid andnon-toxic

{ Usefew chemicals

| Correlateto key soil quality properties
i Predictcrop growth andyield

{Be economical




We found potassium permanganate€NInQ)
IS the right chemical to measure active C

'Powerful reactant (oxidizing agent)

'Dilute neutral solutions are more useful
Oxidizesactive (labile¥raction of SOM

' Serves as its own indicatdsl€aching effedt -
Correlates with soll quality properties

' Safe to handle (0.0060.3M solutions)
'Nonsignificant reaction with charcoal/CagCO
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Correlation of active C with soil microbial
biomass and biological activity
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