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Now a National Focus:
Today’s soils are limited by their HEALTH
• Beyond nutrient limitations and excesses
• Biological and physical limitations:
• Limit resilience to drought and extreme rainfall,
Pests
• Impact crop quality, yield
• Demand expensive inputs

• Need to understand agroecosystems as
systems with many interconnected parts
• Need to identify and understand constraints
and manage them explicitly
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USDA ‐ NRCS
Bianca received her Masters
and Ph.D under van Es here
at Cornell

New NRCS Soil
Health Division
with 20 specialists

Great YouTube videos on the
Science of Soil
Health:http://www.nrcs.usda
.gov/wps/portal/nrcs/detail/
national/soils/health/?cid=st
elprdb1245890

Bianca Moebius‐ Clune

On‐line submission form in 2015

On‐line submission form
2015

Updated edition for 2015

CSHT Report sent out in 4 weeks

2

Cornell Soil Health Assessment
Publically available since 2006,
revised 2014 with new indicators
Identifies soil constraints
Measures 16 indicators
o Representing agronomically
important bio/phys soil processes
o Includes standard nutrient test

Guide for management
decisions
o Measures interpreted
with scoring functions
o Report now includes
explicit written interpretations
and management suggestions
table
Cornell Soil Health Team soilhealth.cals.cornell.edu

ACE Soil Protein Index

Soil Protein Measurement
• 3g soil shaken with 24ml extractant
• 20 mM sodium citrate buffer, pH 7.0
• Autoclaved 30 min @ 121 °C, 15 p.s.i
• Total protein in extract quantified using BCA assay
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Why Measure Protein?
• Organic Matter in soil comes from biomass
(plant, fungal, bacterial, and some animal)
• Biomass composed of cellulose, cellular proteins,
chitin, carbohydrates, lipids and some other
materials
• Of these, Proteins highest in organically bound N
• Measured (stored) protein reveals nitrogenous
reserves (organic matter “quality”)
• Microbial activity can mineralize this N, making it
plant available

Soil Microbial Activity: Respiration

Sealed Chamber Alkali Trap Respirometry
• 20g air dried soil
• Rewet by capillary action
• 9ml 0.5M KOH ‐‐ traps released CO2 as CO32‐
• Trapped CO32‐ quantified by conductivity drop in KOH
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Why Measure Respiration?
• Respiration is a measure of the metabolic activity of
the soil microbial community
• Microbial activity important functionally
•
•
•
•

Cycling of nutrients into and out of soil OM pools
Solubilization and transport
Most N transformations
Breakdown of incorporated residues

• Soil biological activity influences key physical
characteristics
• OM accumulation
• Aggregate formation and stabilization

Cornell Soil Health Assessment
Page 1

• Assesses soil chemical, physical and
biological functioning
• Process oriented
• Measures indicators
• Uses scoring functions (see page 2)
• Overall score
• Targeted management suggestions
(see pages 9‐10)
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Cornell Soil Health Assessment Page 2

Scoring Function strategy

Cornell Soil Health Assessment Pages 3-8
• Defines the
processes each
indicator
represents
• Relationship to
soil management

• Interpretation
of each test
score
• Management
prioritization

Aggregate Stability is a measure of how well soil aggregates or crumbs hold
together under rainfall or other rapid wetting stresses. Measured by the
fraction of dried aggregates that disintegrate under a controlled, simulated
rainfall event similar in energy delivery to a hard spring rain, the value is
presented as a percent, and scored against a distribution observed in
regional soils with similar textural characteristics. A physical characteristic of
soil, Aggregate Stability is a good indicator of soil biological and physical
health. Good aggregate stability helps prevent crusting, runoff, and erosion,
and facilitates aeration, infiltration, and water storage, along with improving
seed germination and root and microbial health. Aggregate stability is
influenced by microbial activity, as aggregates are largely held together by
microbial colonies and exudates, and is impacted by management practices,
particularly tillage, cover cropping, and fresh organic matter additions.
Your measured Aggregate Stability value is 15.7%, corresponding with a
score of 16. This score is in the Low range, relative to regional soils with
similar texture. Aggregate Stability should be given a high priority in
management decisions based on this assessment, as it is likely to be an
important constraint to proper soil functioning and sustainability of
management at this time. Please refer to the management suggestions table
at the end of this document.
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Cornell Soil Health Assessment Pages 9-10

Available Water
Capacity Low

Surface
Hardness
High
Subsurface
Subsurface
Hardness High
Hardness
High

Constrained and Suboptimal
indicators are flagged in the
Report management
suggestions table

Aggregate
Stability Low

Organic
Matter Low
Soil Protein
Index Low

Root Pathogen
Pressure High
Respiration
Low
Active
Carbon Low

Soil Health Management Planning
begins with grower questions..
L
• Where is my soil
strong or weak?
• What can I do to
address these
issues?
• How can I “put it all
together” to make a
sound soil
management plan?
• Can someone help
me with this?
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SH Management Planning Process Overview
Grower
strengths
Grower goals,
soil sampling
Carol MacNeil, CCE

Evaluate results
Define options

Refine options

Implement, refine

BASIC Soil health package $50. (3‐week turn‐
around)
Aggregate stability‐ soil crumb structure related to crusting,
runoff. Influenced by tillage, cover crops, OM additions

Soil hardness evaluation‐ collect data with field
penetrometer

Respiration‐ a direct biological activity measurement. Affects
N transformations , decomposition of residues
Nutrient analysis and OM‐ availability of essential nutrients

8

Linking Soil Health Info with
Adapt‐N, a cloud‐based N
recommendation tool

What factors does Adapt‐N include
in making a recommendation?
• Weather:
• High resolution (4x4 km) daily P &T, and SR data
• Irrigation amounts and dates

• Soil:
• texture/soil type, slope, rooting depth, % organic matter
• Tillage: fall or spring plowing; conservation tillage/residue management
• Fertilizer and manure applications: date, rate, type, N analysis, placement

• Crop:
• Cultivar; planting date, maturity class, Population and expected yield
• Rotations: soy, corn ‐ silage or grain, or sod ‐ last 3 yrs, % legume, surface
killed or incorporated

• Economics: Fertilizer and grain prices & profit loss risk
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Organic matter quantity and quality

(unknown)

Adapt‐N currently

Environmental
Conditions
Soil Organic Matter

Mineral
Nitrogen
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Adapt‐N will integrate
organic matter quality and microbial activity
Environmental
Conditions
Mineral
Nitrogen

Soil Organic Matter
Microbial Respiration Rate,
Soil Protein Content, Active
C, NIRS, etc.

How does the Cornell Assessment Compare
with the Haney Test?
Potential soil health assessment complementarities
NRCS is funding a 1000+ sample study 2015‐2017 where collected material will be split and set
for various analyses to look for best tests to identify soil change. Meta‐data analysis will look
for trends of changing measured values due to soil management

Cornell Soil Health Assessment
• Physical constraints identified
• Biological constraints identified
• Bio/phys status not used to
inform nutrient recs (Adapt‐N
does this for nitrogen)
• Various management guidelines
to address constraints
identified in phys/bio/chem
functioning and connection to
NRCS practices

Haney Soil Health Nutrient Tool
• No physical constraints
• Different, some overlapping
biological constraints identified
(similar respiration assay,
different active C fraction)
• Bio processes inform nutrient
recs for NPK
• Cover crop management recs
(% legume/%grass to use) for
biological functioning
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