
What are the impacts of land use change on soil fertility in the Fitzroy Basin?

Lessons from both long-term and broad scale monitoring





Land Development Fitzroy Basin Scheme









Primary agricultural land uses of the Fitzroy Basin



What are the impacts of land use change on soil fertility?

Significantly different soil nutrient dynamics depending on land use and location



The Brigalow Catchment Study;  Measuring the effects of land development since 1965

Brigalow

Cropping

Pasture



Soil organic carbon (0-0.1 m) (Walkley and Black)
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Soil organic carbon fractions under cropping (0-0.1 m) (MIR spectroscopy)
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Soil organic carbon fractions under pasture (0-0.1 m) (MIR spectroscopy)
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Integrating long-term research at Brigalow with

• Broad scale research

• Other long-term research



Fertility survey of Dawson – Callide Valley areas (a) Gilgaied clays of the Highworth land system

P ↑

OC ↓

pH ↑

K ↑

Clay ↓

Progression of development-> 



Fertility survey of Dawson – Callide Valley areas (b) Duplex soils of Highworth, Thomby and 
Humboldt land systems

Duplex soil pH, P, OC and clay content 
less than the gilgaied clay soils of  the 

Highworth land system



Characterisation of the basaltic clays of Central Queensland 1. Clays of the Oxford and Waterford 
land systems 

Converting native pasture to cultivation
OC ↓ 
TN ↓
TP ↓
TK ↓
TS ↓



Biloela Tillage Trial (Kroombit land system)



Biloela Tillage Trial (Kroombit land system)









Mt. Murchison Tillage and Crop Residue Management Trial 
(Highworth land system)



TN ↓

NO3 ↓

OC ↓

TP ↓

Clay ↓

Avail. P ↓

Years of cropping -> 



Where have we been today?

What haven’t we considered?
Lots of work!

• Soil survey for mapping
• Short term (<3 year) projects
• Non-government projects
• Many others

Where are we going tomorrow?

Did I mention we’ve still 

got all the samples!



How are we applying what we know now? 



$1.8 billion 2020/21 in Queensland



$5.34 billion 2020/21 in Queensland







http://www.wallpapergeeks.com/wp-content/uploads/2014/02/Great-Barrier-Reef-Turtle-Wallpaper.jpg

$6.4 billion with an economic, social and icon asset value of $56 billion in 2017

http://www.wallpapergeeks.com/wp-content/uploads/2014/02/Great-Barrier-Reef-Turtle-Wallpaper.jpg


Why is there interest in water quality in the Brigalow Belt?

“Reef Plan”

An Australian and Queensland 

Government program to improve the 

quality of water entering the Great 

Barrier Reef

Policy driven by best available 

science



https://reportcard.reefplan.qld.gov.au/





Long-term data is a model in its own right!

It answers questions we have not yet thought to ask!




