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Bringing it all together –
monitoring and evaluation

Declan McDonald
Principal Soil Scientist
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1. How soil works and how plants grow; the drivers of the case for change 
(acidification, SOC loss, erosion)

2. Organic matter – the cornerstone of soil health and sustainable production
3. Soil biology – millions of years in the making
4. Mineral management – the role of macro and micro elements
5. Managing fertility to build soil carbon.
6. Management practices to grow soil carbon – grazing, cropping and perennial 

horticulture
7. Bringing it all together – monitoring and evaluation. Soil and tissue testing –

chemistry, physics and biology (and the role of soil health cards)

Agriprove modules
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• Leaving land in better condition

•What is better? Fencing, trees, weeds, productivity, 
appearance ???
• Soil must be better
• Improving soil with organic matter
•Measuring and monitoring improvement

How do I know I’m making a difference?
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What to measure?

•Soil chemistry
•pH, EC
•Cations
•Nutrients
•Organic matter
•NATA and ASPAC 

accreditations

•Soil physics
•Bulk density
•Aggregate stability

•Soil biology
•Microscopy
•PLFA
•Microbiometer
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Nutrient Forms in Soil

EXCHANGEABLE
NUTRIENTS

(attached to clays, organic matter, 
biology- includes complex inorganic 
fertilisers)

SOLUBLE / PLANT
AVAILABLE  NUTRIENTS

includes soluble 
inorganic Fertilisers

Chemical 
Binding

Biological 
Nutrient 
Release

Chemical 
Binding

TOTAL NUTRIENTS
(includes rock minerals, organic 
complexes, etc - Inorganic/ 
Organic Insoluble Fertilisers)

Traditional 
Soil 
Testing

Biological 
Nutrient 
Release
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Understanding soil tests – soil chemistry

pH, EC

Cation balance

Cation exchange 
capacity
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Understanding soil tests – soil chemistry
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Understanding soil tests – soil chemistry
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Balliang - Yellow Sodosol
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Understanding soil tests – soil physics

• Soil structure
• Bulk density
• Aggregate stability

• Need to look to ‘hands-on’ tests
• Visual Soil Assessment (VSA)
http://www.fao.org/3/i0007e/i0007e00.htm
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Understanding soil tests – soil physics

• Soil structure
• Bulk density
• Aggregate stability

• Need to look to ‘hands-on’ tests
• Visual Soil Assessment (VSA)
• Soil Health Cards
• Northern Rivers

https://www.dpi.nsw.gov.au/__data/assets/pdf
_file/0007/168703/northern-rivers-soil-health-
card.pdf
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Understanding soil tests – soil physics

• Soil structure
• Bulk density
• Aggregate stability

• Need to look to ‘hands-on’ tests
• Visual Soil Assessment (VSA)
• Soil Health Cards
• Northern Rivers
• Cornell University

https://nydairyadmin.cce.cornell.edu/uploads/d
oc_11.pdf
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http://www.fao.org/3/i0007e/i0007e00.htm
https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0007/168703/northern-rivers-soil-health-card.pdf
https://nydairyadmin.cce.cornell.edu/uploads/doc_11.pdf
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Understanding soil tests – soil biology

• Direct microscopy
• Train yourself / get trained
• Instant results
• Instant feedback

• Professional microscopy
• More accurate
• More informative (?)
• More costly
• Slow feedback
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Understanding soil tests – soil biology

•Phospholipid fatty acid (PLFA)
• Tests for a range of target 

organisms

• Can be confused by plant tissue
(e.g. root hairs)

• Extrapolate additional information 
but some can be flawed
• Can be costly
• Best used as repeat evaluations

14

Understanding soil tests – soil biology

•Microbiometer

• Could be useful??
•May have a place on farm
• Not cheap – not expensive
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Natural capital
• Accounting for Nature
• Origins in Wentworth Group of Concerned Scientists
• Measures condition of environmental assets (e.g., native veg, 

soils, waterways, fauna) on a property

• Independent assurance and certification for regen ag, natural 
capital conservation etc
• Considerable interest from the banks
• Needs a Soil Protocol
• Levels 1-3

• Landcare method – level 3
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Natural capital
• Landcare method – level 3

• Five key indicators
• pH

• EC

• Soil organic carbon

• Phosphorus
• Groundcover
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Natural capital
• Landcare method – level 3

Soil property Soil orders Land use 

categories

Depth Annual 

rainfall 

(mm)

Reference 

value for 

Econd™

Reference 

value for 

Pcond

Soil pH (1:5 in 

water)

All Pastures, 

cropping & 

horticulture

10cm All

TBD#

5.5 – 7.5

Native veg / 

Forestry

10cm 4.5 – 7.5
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Natural capital, Landcare method – level 3
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Natural capital, Landcare method – level 3
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Natural capital – soil 
organic carbon
• Most important component of 

healthy soil
• Key to combatting climate 

change
• Key to profitable and sustainable 

agriculture
• Key to ecosystem function
• Key to soil chemical, physical and 

biological health
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Natural capital – soil organic carbon
• Federal government’s Emissions Reduction Fund

• Aims to reverse decades of mis-directed effort by taking atmospheric 
carbon and putting it back in the soil

• Soil carbon projects pay farmers to do this.  
• Process is slightly involved and quite exacting so specialist assistance 

is usually required.
• Win – win.  Farmers who sign up to an ERF project are working to be 

paid twice – once by government, and many times over in improved 
production
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How do I know if I’m making progress?
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THANK YOU
Declan McDonald

Principal Soil Scientist
B.Sc (Urban Hort), M.SustAg (Soils)
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