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Background to work 
EverGraze is developing and testing new farming systems in different environments 
across the high rainfall zone of southern Australia. The target is to increase profits 
of sheep and cattle enterprises by up to 50% and at the same time improve water 
management, use of perennials, biodiversity and soil health. The EverGraze project 
team has decided that at the landscape scale one of the key measures of a positive 
impact on the landscape would be a decrease of excess water recharging below the 
root zone as the result of grazing systems changes.  

CATPlus is a project within the Future Farm Industries Cooperative Research Centre 
(FFI CRC).  The project aims to allow partners and FFI CRC participants to assess the 
impacts of selected on-ground actions, prioritised by the CRC, on water quality and 
quantity, both within and at the end of catchments. An important step in 
understanding the impacts of on-ground changes; such as adoption of farming 
systems developed in EverGraze; on catchment water resources, is accurately 
describing the impacts on recharge across the catchment. As such the work covered 
in this report is important for the delivery of both projects. The collaboration 
particularly in terms of defining the land systems and input data, as well as 
reporting on recharge is of benefit to both projects.  

This document summarises the results of recharge modelling in the EverGraze 
catchments. Specifically the report summarises the results for Belubula, Goonoo 
Goonoo and Tarcutta in NSW as well as the Ovens and Wannon catchments in 
Victoria. 
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1. Belubula 

 

Figure 1  Location of the Belubula catchment in NSW. 
 

The Orange Proof site in the Belubula catchment has two experiments, the primary 
aims to determine how the number of paddocks in a grazing system influences the 
utilisation of forage, animal production, stocking rate and NRM objective e.g. 
perennial grass persistence, plant biodiversity and sediment and nutrient run-off. It 
is hypothesised using a high-intensity short-duration grazing system (20 paddock 
rotation) will improve the utilisation of forage allowing a greater stocking rate, with 
the potential to lower production per head and improve NRM outcomes. A 
secondary experiment is located at Belgravia and is examining whether a high 
intensity short-duration grazing system can reduce the decrease in native perennial 
grasses that is often witnessed with high rates of superphosphate application under 
more continuous grazing. 

The land area targeted by this experiment within the Belubula catchment was the 
grazing areas on non-arable land. Based on slope the Belubula Catchment was 
separated into arable (<2°) and non-arable (>2°) landscapes. Non-arable grazing 
areas represent 57% of the total catchment area and in general most of the land has 
a high perennial component made up of a diverse range of native grasses (David 
Mitchell pers coms). The grazing strategies being tested by the Orange proof site 
has the potential to decrease the perennial component relative to annual grasses.  
The effect of decreasing the mix of native pasture within the non-arable zone of the 
Belubula Catchment was investigated through 6 different land use scenarios (Table 
1).  The six scenarios made no indication of current levels of perenniality in the 
system; rather they provide a range from 100% annual to 100% perennial in order to 
investigate the magnitude of potential changes. Recharge is reported for each 
scenario as a mean annual between 1957 and 2005. The change per scenario is 
presented for the non-arable pasture in the Belubula catchment.  
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Figure 2  Target land area 
(grazing on non-arable land) 
in Belubula catchment used 
in CATPlus scenarios 
 

 

 

Table 1  Percentage land use mix for each scenario 
 Annual Pasture C3 Native Pasture C4 Native Pasture 

100% Native 0 50 50 

80% Native 20 40 40 

60% Native 40 30 30 

40% Native 60 20 20 

20% Native 80 10 10 

100% Annual 100 0 0 

 

 

Figure 3  Comparison for each scenario in target landscape; (a) runoff, and (b) 
recharge.  
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2. Goonoo Goonoo 

 

Figure 4  Location of the Goonoo Goonoo catchment in NSW. 
 

EverGraze Goonoo Goonoo is trialling pasture systems, based on increasing the 
proportion of native or introduced C4 Perennials. This report summarises the effect 
of increasing the perenniality in the Goonoo Goonoo Catchment on recharge. In the 
Goonoo Goonoo catchment land use change focused on increasing the perenniality 
of pasture and cropping land in the target landscape.  

Information from the ‘Land use ’, ‘Land capability and ‘Elevation’ layers were used 
to define the target landscape where EverGraze principles would apply. The two key 
changes to land use based on EverGraze principles were:  

1. Replace cropping with tropical grass pastures, 

2. Sow tropical grass pastures on lands defined by the intersection of ‘Land use’ 
Grazing 3.2.1 (Grazing-volunteer, naturalised, native or improved pastures), 

‘Land capability’ class 3, 4 or 5, and ‘Elevation’ <600 m altitude.  

These two changes were used with different rates of adoption to create seven 
scenarios (Table 1). The scenarios ranged from 100% cropping and annual pastures 
to 100% tropical grass pastures (either native or introduced C4 grasses). The seven 
scenarios make no indication of current levels of perenniality in the system; rather 
they provide a range from 100% annual to 100% perennial in order to investigate the 
magnitude of potential changes. Recharge is reported for each scenario as a mean 
annual between 1957 and 2005. The change in recharge is presented for the target 
land use change and across the whole catchment.  

The Goonoo Goonoo catchment covers an area of 66,281 hectares.  Pasture 
production systems dominate the region (93%). The target landscape for EverGraze 
is shown in Figure 5; which consists of cropping and grazing on volunteer, 
naturalised, native or improved pastures on land capability classes 3, 4 and 5; 
restricted to an elevation of less than 600m.  The mean annual rainfall for the 
Goonoo Goonoo catchment is 801 mm. 
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Figure 5  The Target landscape in the Goonoo Goonoo 
Catchment (green-grazing, red-cropping). 
 

 

 

Table 2  Percentage land use mix for each scenario 
% area in target 

zone 
urban trees water 

Sown 
perennial 
pasture 

Irrigated 
pasture 

Crop 
Annual 
Pasture 

C4 
native 

perennial 
Pasture 

C4 
introduced 
perennial 
pasture 

100% Annual 
Pasture or Crop 

1.1 1.4 0.1 8.7 0.5 2.3 86.0 0 0 

25% Adoption - 
Native C4 

1.1 1.4 0.1 8.7 0.5 1.7 73.7 12.9 0 

50% Adoption - 
Native C4 

1.1 1.4 0.1 8.7 0.5 1.1 61.4 25.8 0 

50% Adoption - 
Introduced C4 

1.1 1.4 0.1 8.7 0.5 1.1 61.4 0 25.8 

75% Adoption - 
Native C4 

1.1 1.4 0.1 8.7 0.5 0.6 49.0 38.7 0 

100% Adoption - 
Native C4 

1.1 1.4 0.1 8.7 0.5 0 36.7 51.6 0 

100% Adoption - 
Introduced C4 

1.1 1.4 0.1 8.7 0.5 0 36.7 0 51.6 

0 20 40 60 80 100 120 140 160 180

100% Annual Pasture or Crop

25% Adoption - Native C4

50% Adoption - Native C4

50% Adoption - Introduced C4

75% Adoption - Native C4

100% Adoption - Native C4

100% Adoption - Introduced C4

Recharge (mm/yr)(a)
 

Figure 6  Comparison of recharge (mm/year) across the target landscape Goonoo 
Goonoo Catchment.  
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3. Tarcutta 

 

Figure 7  Location of the Tarcutta catchment in NSW. 
 

The Wagga Wagga proof site is focused on arable land suitable to incorporate 
farming systems designed by the EVERGRAZE high input project.  The Hume 
Highway was considered to represent a divide in current land management 
practices.  North of the Hume Highway the mix of land use was considered to be 
80% cropping and 20% permanent pasture.  South of the Hume Highway the mix of 
land use was considered to be 20% cropping and 80% permanent pasture. The 
systems site comprises of 4 farm systems, each replicated 3 times.  Each of the 4 
systems has a paddock of lucerne, a paddock of tall fescue and a paddock of 
phalaris.  Lucerne was sown on well-drained relatively deep red/brown clay loam 
soils on a slight slope, phalaris was sown on brown clay-loam soils on crests/mid 
slope with variable soil depths (much of it shallow, while fescue was sown on 
brown/grey clay loam with relatively deep soils on the lower slope (historically 
prone to waterlogging).  For three of the systems, lucerne comprises 20% of the 
total farm area (phalaris 60% and fescue 20%), while the fourth system (High 
Lucerne) has 40% of the farm as lucerne (45% phalaris and 15% fescue). 

 

The effect of increasing perennial pasture within the arable pasture systems within 
the Tarcutta Catchment was investigated through 5 different land use scenarios 
(Table 1).  The perennial species consider were lucerne, tall fescue and phalaris. 
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Table 3  Percentage land use mix for each scenario 
 Annual Pasture Lucerne Tall fescue Phalaris 

100% Annual 100 0 0 0 

85% Annual 85 5 5 5 

70% Annual 70 10 10 10 

40% Annual 40 20 20 20 

100% Native 0 34 33 33 

 

The Tarcutta catchment also contained an area of non-arable land suitable to 
incorporate farming systems designed by the EVERGRAZE low input project.  The 
aim within this landscape is to increase the perennial composition of pastures 
(mainly native grasses) in this landscape through management practices.  Based on 
past survey research, the percentage of paddocks within this landscape with 
enough native grass composition to recover through management practices, 
increases from North to South in Tarcutta due to increasing rainfall (Jim Virgona 
pers com).  The implementation of this rule by the CATPlus team was to band the 
Tarcutta catchment into 4 rain bands and increase the native grass paddock 
numbers by 5% each band, from 5 % in the North to 20% in the South 

 

The effect of increasing native pasture within the non-arable pasture systems within 
the Tarcutta Catchment was investigated through 5 different land use scenarios 
(Table 1).  The native grasses considered were a mixture of both C3 and C4 species. 

 

Table 4  Percentage land use mix for each scenario 
 Annual Pasture C3 Native Pasture C4 Native Pasture 

100% Annual 100 0 0 

85% Annual 85 8 7 

70% Annual 70 15 15 

40% Annual 40 30 30 

100% Native 0 50 50 

 

 

For each EverGraze High and Low region a range of different scenarios were tested 
to determine modelled recharge response from adoption of the EverGraze system. 
Recharge is reported for each scenario as a mean annual between 1957 and 2005.  
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3.1. Tarcutta - EVERGRAZE high input – arable land 
The arable land target zone of the Tarcutta catchment covers an area of 34,561 
hectares, which represents 20.7% of the total catchment area.   

 

Figure 8  The Target landscape (arable pasture) in Tarcutta a) north of Hume Highway 
and b) south of Hume Highway. 

 

 

Figure 9  Comparison of recharge (mm/year) for each scenario a) north of Hume 
Highway and b) south of Hume Highway. 
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3.2. Tarcutta - EVERGRAZE low input – non-arable land 
 

The non-arable land target zone of the Tarcutta catchment covers an area of 54,145 
hectares, which represents 34% of the total catchment area.   

b)a)

d)c)
 

Figure 10  The Target landscape (non-arable pasture) in Tarcutta a) currently 5% 
native b) currently 10% native, c) currently 15% native and d) currently 20% native. 
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Figure 11  Comparison of recharge (mm/year) for each scenario a) currently 5% native 
b) currently 10% native, c) currently 15% native and d) currently 20% native. 
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4. Wannon 

 

Figure 12  Location of the Wannon catchment in Victoria. 
 

EverGraze Hamilton is trialling pasture systems, based on summer active species 
such as Lucerne, Tall Fescue, Chicory and Kikuyu matched to landscape to extend 
the growing season and increase profit from livestock production while reducing 
groundwater recharge.  Most farms in the region have soils that vary from well 
drained on crests to water logged on valley floors but to date there has been little 
attempt to use this variability to advantage. The Hamilton proof site is currently 
testing three pasture systems which are:  

• Perennial Ryegrass – 3 different cultivars used matched to soil type  
• Triple pasture system – Lucerne on crests, ryegrass on slopes and tall fescue on 
valley floors  

• Novel pasture system – Chicory on crests, Italian ryegrass on slopes and kikuyu 
on valley floors.  

Of the three systems it has been decided the Triple pasture system represents the 
most appropriate land use system to be tested by the CATPlus project.  This 
decision was made in consultation with a local expert group which included Ralph 
Behrendt and Malcolm McCaskill from the EverGraze team.  This Triple pasture 
system needed to be modified as parts of the Wannon catchment are unsuitable for 
growing both Tall Fescue and Perennial Rye grass due to persistence problems.  
Using the landscape groupings the EverGraze species planted on the crest, slopes 
and valley is shown in Table 5 along with the percentage of area defined as crest, 
slopes and valleys in Figure 13. 

Table 5  EverGraze species for each landform and landscape grouping in the Wannon 
catchment 
Landscape grouping Crest Slope Valley 

Basalt Plains Lucerne Perennial rye Tall fescue 

Tarrington Basalts Lucerne Perennial rye Tall fescue 

Steeper Country Lucerne Phalaris Phalaris 

Casterton 1 Lucerne Phalaris Phalaris 

Casterton 2 Phalaris Phalaris Lucerne 

Redgum Lucerne Phalaris Phalaris 
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Figure 13  Percentage of crest, slopes and valleys in each land grouping  
 

For each land grouping zone a range of different scenarios were tested to 
determine modelled recharge response from adoption of the EverGraze system. 
Recharge is reported for each scenario as a mean annual recharge between 1957 
and 2008. Therefore, an adoption of a system attempted to take into account the 
area of that system available.  This is especially important for the basalt plains as 
50% of the land area was from the “Slope” land class which was planted to perennial 
rye grass which has a very similar water use pattern to annual ryegrass.  Of the 
perennial land use mix being tested by EverGraze as the Triple Pasture System, 
Lucerne has the highest potential water using ability.  In general, the following 
report cards have a low percentage of Lucerne in the overall system.  To allow the 
comparison to recharge control with a non-woody perennial like Lucerne a 25% 
Lucerne scenario was also considered. 
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4.1. Basalt Plains 
 

The Basalt Plains of the Wannon catchment covers an area of 105,743 hectares, 
which represents 8% 
of the total 
catchment area.  The 
dominant defined 
current practice land 
use “PRye45_45_10” 
(Figure 5) was 
represented in the 
CATPlus model as 
90% grazing land 
(50% perennial and 
50% annual ryegrass) 
and 10% cropping 
land. 

Figure 14  Current practice land use in the Basalt Plains 
 

For each scenario run the percentage of each land use is shown in (Table 6).  It 
should be noted that each scenario has a low percentage of Lucerne based on the 
12% crest area available for the Basalt Plains (Figure 13).  As lucerne will have the 
greatest impact on recharge control the change in recharge due to EverGraze 
adoption is small (Figure 3) 

Table 6  Percentage land use mix for each scenario 
 Crop Perennial  

Rye 
Annual 
Rye 

Tall 
Fescue 

Lucerne Tree 

Annual 100 100      

Current Practice 10 45 45    

10% EverGraze 10 45 40 4 1  

25% EverGraze 10 45 32 10 3  

50% EverGraze 10 45 19 20 6  

Tree 100      100 

 

 

Figure 15  Comparison of recharge (mm/year) for each scenario 
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4.1. Tarrington Basalts 
 

The Tarrington Basalts of the 
Wannon catchment covers an 
area of 26,015 hectares, 
which represents 30% of the 
total catchment area.  The 
dominant defined current 
practice land use 
“PRye40_40_20” (Figure 16) 
was represented in the 
CATPlus model as 80% 
grazing land (40% perennial 
and 40% annual ryegrass) and 
20% cropping land. 

Figure 16  Current practice land use in the Tarrington Basalts 
 

For each scenario run the percentage of each land use is shown in (Table 7).  It 
should be noted that each scenario has a low percentage of Lucerne based on the 
9% crest area available for the Basalt Plains (Figure 13).  As lucerne will have the 
greatest impact on recharge control the change in recharge due to EverGraze 
adoption is small (Figure 17) 

Table 7  Percentage land use mix for each scenario 
 Crop Perennial  

Rye 
Annual 
Rye 

Tall 
Fescue 

Lucerne Tree 

Annual 100 100      

Current Practice 20 40 40    

10% EverGraze 20 40 35 4 1  

25% EverGraze 20 40 27 10 3  

50% EverGraze 20 40 14 20 6  

Tree 100      100 

 

 

 

Figure 17  Comparison of recharge (mm/year) for each scenario 
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4.2. Steeper Country 
 

The Steeper Country of 
the Wannon catchment 
covers an area of 
12,738 hectares, which 
represents 4% of the 
total catchment area.  
The dominant defined 
current practice land 
use “Phalaris10_90” 
(Figure 18) was 
represented in the 
CATPlus model as 90% 
annual ryegrass and 
10% phalaris. 

 

Figure 18  Current practice land use in the Steeper country 
 

For each scenario run the percentage of each land use is shown in (Table 8).  It 
should be noted that each scenario has a low percentage of Lucerne based on the 
32% crest area available for the Basalt Plains (Figure 13).  As lucerne will have the 
greatest impact on recharge control the change in recharge due to EverGraze 
adoption is small (Figure 19) 

Table 8  Percentage land use mix for each scenario 
 Crop Annual 

Rye 
Phalaris Lucerne Tree 

Annual 100 100     

Current Practice  90 10   

10% EverGraze  80 17 3  

25% EverGraze  65 27 8  

50% EverGraze  45 40 15  

Tree 100     100 

 

 

Figure 19  Comparison of recharge (mm/year) for each scenario 
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1.3. Casterton 
 

The Casterton land 
grouping of the Wannon 
catchment covers an 
area of 48,163 hectares, 
which represents 14% of 
the total catchment area.  
The dominant defined 
current practice land use 
“Phalaris40_60” (Figure 
20) was represented in 
the CATPlus model as 
60% annual ryegrass and 
40% phalaris. 

Figure 20  Current practice land use in Casterton 
 

There were two EverGraze systems identified in the Casterton area.  The first is 
“Casterton 1” where Lucerne is planted on the crest and the second is “Casterton 2” 
where Lucerne is planted in the valley (Table 5).  Each system is reported separately 
in this section. 

For each scenario of the “Casterton 1” run the percentage of each land use is shown 
in Table 9 with recharge and erosion impacts shown in Figure 21.   

 

Table 9  Percentage land use mix for each scenario 
 Crop Annual 

Rye 
Phalaris Lucerne Tree 

Annual 100 100     

Current Practice  60 40   

10% EverGraze  50 45 5  

25% EverGraze  35 52 13  

50% EverGraze  10 65 25  

Tree 100     100 

 

 

Figure 21  Comparison of recharge (mm/year) for each scenario 
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For each scenario of the “Casterton 2” run the percentage of each land use is shown 
in Table 10 with recharge and erosion impacts shown in Figure 22.   

 

Table 10  Percentage land use mix for each scenario 
 Crop Annual 

Rye 
Phalaris Lucerne Tree 

Annual 100 100     

Current Practice  60 40   

10% EverGraze  50 48 2  

25% EverGraze  35 60 5  

50% EverGraze  10 80 10  

Tree 100     100 

 

 

 

Figure 22  Comparison of recharge (mm/year) for each scenario 
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4.4. Redgum 
 

The Redgum land 
grouping of the Wannon 
catchment covers an 
area of 97,072 hectares, 
which represents 28% of 
the total catchment area.  
The dominant defined 
current practice land use 
“Phalaris10_90” (Figure 
23) was represented in 
the CATPlus model as 
90% annual ryegrass and 
10% phalaris. 

 

Figure 23  Current practice land use in the Steeper country 
 

For each scenario of the Redgum run the percentage of each land use is shown in 
Table 11 with recharge and erosion impacts shown in Figure 24.   

 

Table 11  Percentage land use mix for each scenario 
 Crop Annual 

Rye 
Phalaris Lucerne Tree 

Annual 100 100     

Current Practice  90 10   

10% EverGraze  80 17 3  

25% EverGraze  65 27 8  

50% EverGraze  45 40 15  

Tree 100     100 

 

 

 

Figure 24  Comparison of recharge (mm/year) for each scenario 
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5. Ovens  
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Figure 25  Location of the Ovens catchment in Victoria. 
 

EverGraze Chiltern is trialling pasture systems, based on increasing and maintaining 
the content of native pasture species such as weeping grass and wallaby grass to 
extend the growing season, increase ground cover in summer and autumn, increase 
profits from livestock production, while reducing groundwater recharge and 
erosion. This report covers the determination of recharge control due to increasing 
perenniality in the Ovens Catchment.  

The effect of increasing native pasture within the non-arable pasture systems (>1° 
Slope) within the Ovens Catchment was investigated through 5 different land use 
scenarios. These scenarios were selected to represent a range of current practice 
and adoption levels. The ‘20% Native’ scenario means that across the target 
landscape 20% of the area is covered by Native grasses, this might equally represent 
40% of the target landscape having a 50:50 mix of annual and native pastures. The 
100% trees scenario is used to highlight the minimum recharge that could be 
expected from these systems. Recharge is reported for each scenario as a mean 
annual between 1957 and 2005.  
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Figure 26  The Target landscape in the Ovens Catchment (green-grazing, red-
cropping). 
 
Table 12  Percentage land use mix for each scenario 
 Annual Pasture Native Pasture Tree 

100% Annual 100 0  

20% Native 80 20  

40% Native 60 40  

60% Native 40 60  

Tree 100   100 
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Figure 27  Comparison of recharge (mm/year) across the target landscape in the Ovens 
Catchment.  
 

 


