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Project Background
The Brigalow Catchment Study, located near Theodore
in central Queensland, was established in 1965 to
quantify the impact of clearing for agriculture. Three
catchments were monitored for rainfall and runoff from
1965 until 1982 during a calibration phase (Figure 1).
The calibration phase allows the estimation of runoff
from C2 and C3 based on a known relationship with
C1. Between 1982 and 1984 C2 and C3 were cleared
while C1 remained brigalow scrub to provide a control
treatment. C2 was developed for cropping and had a
grazed butterfly pea ley pasture planted in 2010, and
C3 was planted with buffel grass pasture for grazing

at conservative stocking rates. All three catchments
were monitored for rainfall and runoff from 1984 to 2012
(observed data).
Water quality data from 2000 to 2012 were used to
calculate event mean concentrations (EMCs). These
EMCs were then multiplied by observed runoff in
the period 1984 to 2012, and also the predictions of
uncleared runoff from C2 and C3 to estimate loads.
The cumulative difference between observed and
predicted loads of nitrogen, phosphorus and sediment
were then calculated to demonstrate changes in runoff
water quality due to the development of virgin brigalow
scrub into cropping and grazing land uses.

Figure 1. Aerial photo of the three catchments monitored at the Brigalow Catchment Study.
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Key Findings
•	Loads exported in runoff were greater from cropping
than both grazing and brigalow scrub for all
parameters except total nitrogen.
•	Lower total nitrogen from cropping than brigalow
scrub is possibly due nutrient rundown. The increase
observed in cropping from 2010 is likely due to
planting of the legume butterfly pea which increased
soil total nitrogen from 0.086 to 0.099% over two years
(RRRD009 Subproject 3 Factsheet).
•	
Effect of cropping management practices can
be seen with cumulative loads tending to stabilise
after the implementation of minimum tillage in
1992, followed by small increases in loads when
traditional tillage was used again in 1994, 1997 and
2007. Increased nutrient and sediment loads in 2010
were due to mechanical disturbance from planting
butterfly pea, but loads stabilised once the pasture
established (Figure 2).
•	
Land developed for grazing exported less total,
oxidised and dissolved inorganic nitrogen than if
the catchment had remained brigalow scrub, but
increased loads of all other parameters.
•	Higher total nitrogen loads from brigalow scrub can
be explained by the dominant tree brigalow (Acacia
harpophylla) which is a legume and fixes nitrogen.
Management Recommendations
•	Conservatively grazed pastures pose a smaller threat
to reef water quality than unfertilized cropping
systems.
•	Switching to minimum and zero till cropping systems
will have a positive impact on runoff water quality.
•	
Pastures at the Brigalow Catchment Study are
conservatively grazed and higher loads may occur
from properties that are poorly managed. It is
important to maintain high plant cover to protect
the soil surface, increase infiltration and help utilise
available soil moisture to minimise runoff.
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Figure 2. Cumulative difference between observed and
predicted loads for nutrients and sediments from the cropping
and grazing catchments as a result of changing land use from
virgin brigalow scrub. Arrows indicate changes in cropping
management practices: commencement of minimum
tillage (red), occasional use of traditional tillage (black), and
planting of butterfly pea (green).

