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Outline)

•  Soils:)diverse,)deep,)and)in)danger)
•  Soil)Health:)a)framework)worth)pursuing?)
•  Including)residuals)in)the)soil)health)
“awakening”)



Hermon)Soil)Series,)Maine)
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SOILS)
are)diverse)

ChrisHana)Soil)Series,)Maryland)
Photo:)Ray)Weil)

Within)a)field)



Biological'Diversity'

Source:'George'Barron,'U'of'Guelph'

Photo:'Ray'Weil'

Fungus'traps'a'nematode'



Soils)are)(can)be))deep)

Rare)&)endangered)manganiferous)soil,)Maryland)

Our)impacts)can)be)deep,)too)



Diverse)

Deep)

In)Danger)

Agawam)Soil)Series)with)Ice)Wedge,)Rhode)Island)

• AbioLc'components'
•  Biology'
•  FuncLonsM'ecosystem'&'
agricultural'service'

•  Soil'itself'
• Human'effects'

•  Ecosystem'service'
provisioning'

• Agricultural'producLvity'

Soils)



Soils'in'Danger'!'Soil'Quality'

From)Karlen)et)al)2008)

“The)capacity)of)a)living)soil)to)funcHon…)to)sustain)plant)and)animal)
producHvity,)maintain)or)enhance)water)and)air)quality,)and)promote)

plant)and)animal)health.”)–Doran,)2002))))

Management)



Figure'courtesy'of'Ray'Weil'

Soil)Quality)~)Soil)Health)



Farm)producHvity))
&)resilience) Ecosystem)services)



Human)health:)
•  A)holisHc)concept)
•  Baseline)“indicators”)vary)among)people)
•  Strongly)influenced)by)“management”)
•  Strongly)influenced)by)“microbiome”)
•  NegaHvely)affected)by)toxins)

)
Soil)health:)
•  A)holisHc)concept)
•  Baseline)“indicator”)values)vary)among)

soils)
•  Strongly)influenced)by)“management”)
•  Strongly)influenced)by)“microbiome”)
•  NegaHvely)affected)by)toxins/

contaminants)
)

HealthM'easy'to'understand?'

Yet'sLll'kind'of'elusive.'



The'threeMlegged'stool'of'soil'health'

Physical'

Biological'Chemical'



Carbon'transformaLons'

Nutrient'Cycles'

Soil'structure'maintenance'

RegulaLon'of'pests'and'diseases'

How can we assess soil health?* 
*and is it worth it? 

How can we manage soil health? 



How can we assess soil 
quality/health? 

“Soil&quality&assessment&may&be&one&of&the&most&conten4ous&topics&&
ever&debated&by&the&soil&science&community.”&&

“If'you'don’t'measure'it,'you'can’t'manage'it.”*'
'

*but'is'what'we’re'measuring'meaningful?''



Symptoms'of'unhealthy'soil:'
Soil'CrusLng'

Ecosystem'services'not'provided'
AgroMecosystem'services'stunted'



Soil'compacLon'
(symptom'&'cause…)'



Poor'aggregaLon'

Photo:)Ray)Weil)



Erosion'



Farming'can'be'really'tough'on'soil'



ir'

Photo:)Ray)Weil)
Using'a'baseline'example'







Cornell'Soil'Health'Assessment'

Carbon))
transformaHons)

Nutrient)cycling)

Disease)and)pest)
resistance)

Soil)structural))
maintenance)



Haney'Soil'Health'Test'



•  ParameterizaLon'of'modelsMMregional''
•  Baseline'for'a'farm/field'
•  FerLlizer'recommendaLons?'
•  Recommend'other''

'management'pracLces'
–  Cover'Crops'
–  Reduced'Lllage'
–  Residuals'

'
'

What'do'results'mean?'
Assessment''!''Management'



Cover'crops'

Photo:)Ray)Weil)

•  Maximize'photosynthesisM'carbon'capture'
•  Provide'living'roots'for'microbial'associaLons,'carbon'

storage'and'aggregaLon'
•  Prevent'erosion'
•  Capture'nutrients'''
'



Downsides'of'cover'crops'
•  Growing'Lme'&'field'space'
•  Can'only'recycle'what’s'there'(other'than'N)'
•  Residue'management'



)
•  Physical,)chemical,)biological)effects)
•  Toxic)contaminants)
)

Photo'courtesy'of'Dominic'
Brose,'Metropolitan'Water'
ReclamaLon'District'of'Greater'
Chicago'

Residuals)and)Soil)Health)
part)branding,)part)science)
)



How'do'organic'residuals'affect:'

•  Carbon'transformaLons'
•  Nutrient'cycles'
•  Soil'structure'maintenance'
•  RegulaLon'of'pests'and'diseases?'

All)together!)



Term) Occurrence)

Biosolids' 2'

Sludge' 5'

Residual' 0'

Compost' 13'

Paper'mill' 0'

Cover'crop' 96'

Tillage' 188'

NoMLll' 88'

Compiling)this)informaHon)is)a)huge)job.)
I)didn’t)do)it)for)this)presentaHon.)))



How'can'residuals'complement'other'
management'pracLces?'

Reduced'Lllage'&'noMLll'
Synergies'with'cover'crops?'



QuesHons?)
'
'
'
'
'

nplounsbury@gmail.com'


