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Know your soil
“Without knowledge action is useless and knowledge without action Without knowledge action is useless and knowledge without action Without knowledge action is useless and knowledge without action Without knowledge action is useless and knowledge without action 

is futileis futileis futileis futile”
(A. Bakr 632 AD)

What does know your soil mean?
• Its parts Its parts Its parts Its parts 



25 – 25 November 2021 - Mackay

HEALTHY SOIL



Know your soil
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“Without knowledge action is useless and knowledge without action is 
futile”

Abu Bakr

What does know your soil mean?
• Its parts
• How it behaves
• Its strengths 
• Its weaknesses SOIL RESILEINCESOIL RESILEINCESOIL RESILEINCESOIL RESILEINCE

RESPONDRESPONDRESPONDRESPOND

Best use / managementBest use / managementBest use / managementBest use / management

Productivity Productivity Productivity Productivity 

Economic returnEconomic returnEconomic returnEconomic returnVALUE VALUE VALUE VALUE 

EEEEccccoooossssyyyysssstttteeeemmmm    sssseeeerrrrvvvviiiicccceeeessss
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3. Accessing soil data
4. Things you can do to build/develop your soils knowledge 
5. Important soil attributes important for understanding soils 



Overview of the
district

• Complex 
geology

• Complex 
landscapes 
and soils

• There is info 
and data 
available
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• Mackay district 
soil mapping

• 1:50 000 scale
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Where to start?

• Queensland Globe   
(https://qldglobe.information.qld.gov.au)

• Interactive spatial tool

• Imagery from different years

• Soil mapping and site data

• Property boundaries

• Grazing land types

• A whole lot more (lot’s of tutorials online)

NB: Google Earth also useful







Working your way down

District Paddock
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The next level down 
Access to local expertise – organisations, agencies, industry 
groups, agribusiness

Agribusiness

Mills

Field days



The next level down  Drones



The The The The Next level down Sensing underground (EMI)



Surface 0.5 m 1.1 m 2.7 m

The The The The Next level down Sensing underground (EMI)



The The The The Next level down The output



• Landscape response

• Soil behaviour

• Working the ground

• Yields and productivity

• Externalities 

The next level down - Landholder knowledge
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2. Soils of the Mackay district – the big picture
3. Accessing soil data
4. Things you can do to build/develop your soils knowledge 
5.5.5.5. Soil attributes important for understanding soils Soil attributes important for understanding soils Soil attributes important for understanding soils Soil attributes important for understanding soils 



What do the patterns mean?

• What have you observed – e.g. high / low plant vigour?

• Is it related to the soil or not? e.g. Could be pest/disease related

• How do the soils vary – soil physical /chemical /biological 

• Major reasons for differences include

1.1.1.1. DrainageDrainageDrainageDrainage

2.2.2.2. Water holding capacityWater holding capacityWater holding capacityWater holding capacity

3.3.3.3. Nutrients Nutrients Nutrients Nutrients –––– def or toxdef or toxdef or toxdef or tox

4.4.4.4. Soil healthSoil healthSoil healthSoil health

• What can you do to investigate – I.D. indicators of difference

TOO MUCH  / NOT ENOUGH

DIG / AUGER / EXCAVATE



1. Poorly drained soils

• Low points in the landscape

• Soils that seasonally wet

• Soil that are grey and mottled

• Indicator vegetation species

• Poor access after rain



Poorly drained soils
• Low points in the landscape

• Soils that seasonally wet

• Soil that are grey and mottled

• Indicator vegetation species

• Poor access after rain

Well drained soils

• Brown or Red soils – whole coloured
• Not seasonally wet 

• Less runoff more infiltration

• Quick access after rain

NB: Checkout factsheet: Understanding soil colour NB: Checkout factsheet: Understanding soil colour NB: Checkout factsheet: Understanding soil colour NB: Checkout factsheet: Understanding soil colour 



2. Available water

• How much water is available to the plant?

• Driven by:
- Clay content

- Soil structure

- Soil depth

- Soil physicalphysicalphysicalphysical or chemicalchemicalchemicalchemical barriers
 Compaction layersCompaction layersCompaction layersCompaction layers

 PansPansPansPans

 RockRockRockRock

 Salinity Salinity Salinity Salinity 

 SodicitySodicitySodicitySodicity

 Soil nutritionSoil nutritionSoil nutritionSoil nutrition

• How do you make a determination?  

• Dig a hole and look/feel / soil testing

NB: Checkout factsheet: Understanding soil texture and sodic soilsNB: Checkout factsheet: Understanding soil texture and sodic soilsNB: Checkout factsheet: Understanding soil texture and sodic soilsNB: Checkout factsheet: Understanding soil texture and sodic soils



3. Nutrients

• Soil Deficiency or Toxicity

• Driven by:
- Clay content and mineralogy

- Soil permeability and drainage

- Climate 

- Soil pH

- Extent of use (nutrient mining – crop removal – erosion)

• How do you make a determination?  

SOIL/LEAF TESTING, PLANT INDICATORS

• Can you change it? 

NB: Checkout factsheet: Understanding soil pHNB: Checkout factsheet: Understanding soil pHNB: Checkout factsheet: Understanding soil pHNB: Checkout factsheet: Understanding soil pH



4. Soil health - biology
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HEALTHY SOIL
• Loss of soil health = loss of soil biology plus…….

• Organic matter is gold 
• Food for soil biology

• Protection

• Provides soil nutrition 

• How do you make a determination?  
- Dig a hole and look/ soil testing / signs of life



Where to from here?

• How well do you know your soils?

• What can you do to know them better?  

• What is available already?

• What tools (info, people) can you access?

“Without knowledge action is useless and knowledge without action is Without knowledge action is useless and knowledge without action is Without knowledge action is useless and knowledge without action is Without knowledge action is useless and knowledge without action is 
futilefutilefutilefutile”



Thank you


