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BACKGROUND 

Introduction 
EverGraze in its original form was a joint venture between Meat and Livestock Australia, the CRC for Plant-Based 
Management of Dryland Salinity, a variety of research providers and CMAs in NSW, Victoria and WA. Its ambitious goals 
were to develop innovative grazing systems that could improve profitability by 50% while reducing recharge by 50%. The 
focus for the research effort is productive improved pastures being utilised by livestock systems built on superior genetics. 
Another characteristic of the EverGraze approach was to engage in detailed pre-experimental modelling to identify systems-
based treatments with the highest chance of successfully achieving the goals. The three EverGraze sites were established in 
2005. 
 
Australian Wool Innovation (AWI) in partnership with the CRC and MLA have taken the initiative to expand the original 
EverGraze project into native/low input pasture systems of the higher rainfall zone in temperate Australia. The goals of this 
expansion are to develop a program that: 

1. “Develops challenging targets (eg a 50% profit increase) for native dominated pasture systems that produce 
significantly higher production/profit outcomes, while at the same time delivering important environmental gains. 

2. Integrates the outcomes and lessons from the high input and native sites into whole farm systems that utilise all 
land and vegetation classes on the one farm to optimise farm profit and overall environmental outcomes. 

3. Develops the concept of ‘supporting sites’, where groups of livestock producers can test or validate some of the 
innovations from the proof sites (from either high input,  or some combination of the two) to provide more 
comprehensive testing of the innovations and the impacts; 

4. Packages the knowledge from the proof and supporting sites in ways that can assist other livestock producers 
make profit and environmental gains”* 

(* Note that all quotes in the Introduction section are taken directly from various background documents prepared by the 
various stakeholders involved in the development of the Evergraze expansion into Native Pastures). 
 
While it is the purpose of this paper to provide “direction” for this expansion, decisions have been made with respect to some 
of the aspects of the expanded EverGraze. These are: 

• The focus of the work will on native pastures in the higher rainfall zone 

• “There will be three additional native/low input ‘Proof Sites’, (similar to the three high input sites in the existing 
EverGraze project), set up as scientific trials, with treatments, controls and replication, and maintenance of the 
core EverGraze goals of both profit and NRM benefits to drive change” 

• Three regions (based on CMAs) have already been identified for the location of the proof sites: a “southern” site in 
either the North-East (Vic) or Murray catchments; a “central” site in either the Lachlan or Central West catchments; 
and a “northern” site in the Namoi catchment. 

The brief for this directions paper is to “summarise progress to date and identify prospective research opportunities that have 
the potential to deliver on the EverGraze goals of a 50% increase in profit while also achieving significant improvement in 
NRM outcomes”. In addition, this paper “also includes whole-farm opportunities that may exist from utilising different land 
classes to provide a combination of native and exotic pastures”. Therefore, the paper will address the first goals 1 & 2 
specifically while leaving development of goals 3 & 4 to take place at and after the planned EverGraze expansion workshop. 

Key Definitions 

Before proceeding to develop the directions, it is crucial that acceptable definitions of some of the key terms be made. These 
are: 

Native pasture 
With respect to the term “Native pasture” attempts to define it have been made in the past (eg. Benson 1996) and further 
effort could be expended semantically delineating one pasture community from another. The fact is that no universally 
accepted and precise terminology has been developed to date and probably never will be. In this case, simplicity should 
prevail and here the definition of Crosthwaite and Malcolm (2001) is adopted, viz. that a native pasture is “any pasture in 
which native grasses are the main perennial species. This definition applies to situations where native grasses are the 
dominant species but also where they are sub-dominant or even infrequent, as long as they are the main perennial species. 
It even covers those situations where pastures that were once sown to exotic perennial species have been re-invaded by 
native species which subsequently have become the major perennial species (eg. Garden et al. 2001). Applying this 
definition would mean that all the relevant SGS sites in Northern NSW (Lodge et al.2003a,b), those referred to as naturalised 
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pastures in central NSW (Michalk et al. 2003) and all sites (except Harrogate) in the paper by Garden et al. (2003) would be 
classified as “native”.  

In accepting this definition, there may be some apparent conflict with Goal 1 (see above) in that reference is made to “native 
dominated pasture systems”. What is meant by native dominated has not yet been explained. Accepting the definition would 
require a change to the wording of Goal 1 to – “native-based pasture systems”. There are a number of reasons why this 
would be a desirable alteration. Firstly, if the term “native dominated” was strictly applied, then the EverGraze expansion 
would not address a major proportion of the grazed landscape which contains native grasses but is dominated by volunteer 
(or, in some cases, oversown/broadcast species). This is particularly the case in southern NSW and northern Victoria where 
recent survey work has shown that while native grasses are commonly found in low input paddocks, they are rarely dominant 
(Virgona, Mitchell, Li, King and Dowling, unpublished). Secondly, by adopting this definition there is no confusion with pristine 
native pastures and the potential for problems arising out of the various vegetation management regulations. 

In terms of landscape, the definition could be re-worded to “any part of the grazed landscape that has not/cannot/will not be 
sown to exotic species”. There are a range of reasons that parts of the grazed landscape are unsuitable for the sowing of 
improved pastures, but for the most part these areas will contain some level of native grass (Garden et al. 2001; Virgona et 
al. unpublished). In a sense, this landscape definition fits well with the coupled use of the terms “native” and “low input” (see 
various background documents). When combined these terms refer to the entire array of unsown pasture from pristine native 
to highly degraded and annual dominated. What then of low input pastures where natives have totally disappeared but 
cannot profitably be targeted for sowing to perennial species? How do they fit in to the overall picture? Strictly speaking they 
don’t, but because they certainly are irrelevant to the existing EverGraze projects and they occur on the low-input parts of the 
landscape, they should be notionally associated with native pastures under the EverGraze expansion.  
 
In summary, when we see “native pasture” written we equate it with any pastures where native grasses are the main 
perennial species in parts of the landscape that are not suitable for sowing to exotic species. 
 

Higher Rainfall Zone 
Following Dear and Virgona (1996) we can equate the higher rainfall zone (HRZ) with the temperate higher rainfall 
rangelands, defined by Lodge et al. (1984) as “the slopes and tablelands regions of Queensland (below 27º S, latitude), 
NSW and Victoria and the lower south east of South Australia that receive >600 mm annual average rainfall (AAR)” but also 
including those parts of Tasmania with annual average rainfall of >600 mm. However there are problems with the application 
of the 600 mm AAR boundary. This boundary has been used in a number of major research programs such as TPSKP and 
SGS (Mason and Kay 2000; Mason et al. 2003) but fortunately was not rigidly applied to the location of experimental sites 
(eg. Graham et al. 2000). A farming system definition needs to overlayed to capture the land use aspect, as the 600 mm 
boundary is only a rough guide to the border between the location of mixed farming and permanent grazing enterprises. The 
idea of a HRZ revolves around permanent grazing but we could not apply permanent grazing as a sole criterion as it would 
include the low-rainfall rangelands of Western NSW, QLD and North-Western VIC.  

So we should expand the definition of the HRZ to be: those parts of the farmed landscape that receive >500 mm 
AAR and are predominantly used for permanent grazing. 

Degraded 
Most native pastures are, by definition degraded to some extent. This term will be used to refer to the replacement of 
desirable native species by invading/sown/spread or undesirable species. If a pasture is degraded it still may be very 
profitable (fertilised but with fewer native perennials eg. Bolger and Garden 2002; Hill et al. 2004), and may have some 
acceptable NRM functions (be dominated by summer active perennial weeds) even though it is not dominated by native 
perennial grasses. Also it is acceptable under this definition to refer to Aristida dominated pastures (see Lodge and Whalley 
1985) as degraded. 
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DIRECTIONS PAPER 

The mini skirt is back - again! 
As a contribution to a broad review into the characteristics, potential and management of native pastures, Barr (1996) 
declared that native pastures were “the agronomic equivalent of the mini-skirt” – alternatively gaining and losing attention. 
Over the long-term this is certainly the case, but there has been a sustained growth in interest in native pastures since the 
mid-1980s and this does not look like abating for some time to come. Principally, the underlying cause of this interest is the 
large proportion of the grazing landscape that native pastures occupy. In terms of either farm profitability or natural resource 
management, it is scale that explains the interest in native pastures. It is true, however, that the biodiversity and conservation 
properties of native pastures have and will in the future attract interest independent of the scale effect.  
 
Following a brief historical overview of the development of native pastures, a description of their current state is presented. 
This will, by necessity, include some data which is either not current and/or only regionally relevant but that is the nature of 
way in which surveys have been fragmented through time and across the regions. Management of these pastures is then 
dealt with by developing two strands. Firstly, according to survey, published opinion and even anecdote, how farmers value 
and manage these pastures today. Secondly, what have previous and current studies attempted and achieved in devising 
management strategies for native pastures. Economics and natural resource management are dealt with before considering 
what options would be most profitable for future research. These will be deliberately region specific but also open ended to 
allow further development in the workshop process. 

Native Pastures – how did they develop? 
What were once open woodland understories or grasslands dominated by perennial grasses developed into a broad range of 
what we now know as native pastures under the influences of any or all of tree removal, exotic invasion, grazing, fertiliser, 
herbicide and other management factors that accompanied pastoral pursuits. Various schemes describing the development 
of these unsown grasslands have been developed (Moore and Biddiscombe 1964; Moore 1970; Whalley et al. 1978; Lodge 
and Whalley 1989; Garden et al. 1996; Garden and Bolger 2001; Wolfe and Dear, 2001). These schemes describe the 
progress through a series of non-discrete states from the original tall warm-season grass species through to annual 
dominated pastures with few if any native perennial grass species present. It is worth considering that while these various 
successional schemes may appear reasonable, they are largely notional and based on comparisons of ungrazed and grazed 
pastures (Lodge and Whalley 1989) and not derived from historical/experimental data.  
 
The factors that have been associated with this change are grazing, fertiliser, tree clearing, invasion/introduction of exotic 
species and interactions between each (Garden and Bolger 2001). Through time and across the landscape, the influence of 
these factors has varied considerably. For instance, where sustained use of superphosphate had occurred, the native 
perennials declined at a faster rate (eg. Donald and Williams 1954). These shifts in composition should also not be regarded 
as uni-directional, as there has been significant re-invasion of native perennial species into pastures that had once been 
sown to exotic species (Garden et al. 2001). This reversibility of the direction of change has been recognised in later work 
(eg. Garden and Bolger 2001; Lodge and Whalley 1989) but not in the earlier versions (Moore and Biddiscombe 1964; 
Moore 1970).  
 
The issues/controversies surrounding the evolution of native pastures in south-eastern Australia have been dealt with 
elsewhere (most recently by Garden and Bolger 2001) and need not concern us here. In short, native pastures today are the 
result of the varying influences across time and space which have produced an array of pasture compositions varying from 
near pristine to completely domination by annuals exotic species. It is appropriate here to reflect on why this happened at all. 
In describing the history of the Australian rural landscape, Davidson (1976) ascribed the use of fertiliser and deliberate 
introduction of sub clover to the need to increase carrying capacity.  Most of this ‘improvement’ was carried out from the 
1930s-1950s onwards. To capture the spirit of those times it is worth briefly considering the profile given to pasture 
improvement in a comprehensive manual on the pastures of NSW by Whittet (1969). Fifteen separate case studies (covering 
the 1940s-50s) are presented, all pointing to an enormous boost to farm carrying capacity with the utilisation of 
superphosphate and/or improved pasture species. Simply put, farmers could treble their stocking rates using simple 
technology, at a time when the wool price was at extremely high levels.  
 
The surge in the development of grazing lands has also shaped the landscape. The overall direction of botanical change, 
whether brought about directly by tree clearing (Walker et al. 1993) or through a number of agents involved in increasing 
livestock output has been away from perenniality. The subsequent changes to hydrology and soil chemistry have led to the 
emergence of dryland salinisation (Johnston et al. 1999; Williams et al. 2002) and soil acidity (Donald and Williams 1954; 
Helyar and Porter 1989) as major natural resource management issues. The extent two which soils have become acid or 
saline has varied between regions (more acid in southern NSW/Victoria due in part to soil type, vegetation and rainfall 
patterns) and across the landscape within regions. This means that there are parts of the landscape that may not be able to 
support those native species that are not adapted to high fertility, low acidity or high salinity. However, some species well 
adapted to lower soil pH may have increase in abundance in acid soils (eg. Munnich et al. 1991) 
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The landscape has been shaped in a more direct way by erosion. As more stock were grazed over the landscape, the risk of 
overgrazing, particularly during droughts or other periods of low feed supply, became more acute. With the loss of perennial 
cover and without appropriate management guidelines, the result was large losses of soil by erosion (see Scott 2001). Gully 
erosion has noticeably fragmented the landscape and is a feature of many native pasture paddocks, some of which have not 
been improved because they have been rendered non-trafficable. While improvements in soil management have taken place 
over the last fifty years, the impact on the landscape is a lasting one and limits the opportunities to manage some native 
pastures. 
 
Implications for EverGraze There is a major contrast between native and improved perennial pastures. Native 
pastures have developed under a range of influences which have produced a wide array of outcomes in terms of 
composition, whereas improved perennial pastures are generally less variable in composition and can be renovated 
when necessary. The changes in landscape properties that have accompanied the development of native pasture (in 
addition to prevailing economic conditions) have imposed limitations on the management options open to graziers. 
The overall direction in terms of botanical composition of native pastures is away from perennial species and 
towards annual species. 

Extent and Current Status of Native Pastures 
There are two ways in which the extent and composition of native pastures in the  higher rainfall zone have been assessed. 
Firstly, by remote methods relying on either  satellite (Hill et al. 1999) or census data (Pearson et al. 1997). In the former 
study, the higher rainfall zone of eastern Australia was divided into northern and southern regions based on rainfall 
distribution – predominantly summer in the north and winter in the south. Analysis of Landsat data gave 22 distinct classes in 
the southern regions and 21 in the northern region. Of these a further aggregation gave rise to eight basic land use 
classifications. These have been presented in Table 1 as a percentage of the total area used for agriculture. (ie forested 
areas and mine sites etc. have been excluded).  
 
Table 1. Total area (m ha) of the vegetation types defined by Hill et al. (1999). The vegetation types have been further 
aggregated for presentation here by including “native pasture and woodland” in the “native pasture” category and 
likewise including “sown perennial pasture and woodland” in the “sown perennial pasture” category. 

* one of the original classes was reclassified into the native pastures class based on the class description provided by the 
authors. 
 
These estimates appear to be similar in magnitude to those offered by Langford et al.(2004) for NSW and Mitchell (1991) for 
Victoria. Presenting less quantitative data based on census information, Pearson et al. (1997) produced maps based on local 
government areas which showed the widespread distribution and common occurrence of native pastures. The Bureau of 
Rural sciences has published maps of vegetation types in the catchments targeted for the EverGraze expansion but these 
should be used with caution. For instance, the map below from the Murray area shows very little in the way of native 
pastures in the east of the Murray catchment (Fig. 1). The eastern part of the catchment is dominated by the classification 
“Crops and highly modified pastures”, but this may reflect the dominance of annual species in native pastures of the region 
and so lead to an underestimate of their true extent. It is also likely that similar maps for other catchments share this 
limitation. 
 

 

Southern 
Region 
(ha x 106) 

Proportion of 
agricultural area 
(%) 

Northern 
region 
(ha x 106) 

Proportion of 
agricultural area 
(%) 

Forest and degraded 3.38  2.19  

Annual Pasture 2.40* 17.2 - - 

Mixed crop pasture 2.33 16.7 0.93 18.8 

Native pasture 3.12 22.4 2.19 43.9 

Sown Perennial 6.11 43.8 1.86 37.3 

Total Agricultural Area 13.95  4.98  

(Total Area 17.34  7.17)  
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Figure 1. Vegetation map of the Murray catchment. (Source: Bureau of Rural Sciences, Commonwealth of Australia, 
2003) 
 
The second method of assessing the extent of native pastures has been via direct physical survey. Through time many 
surveys have been completed and it is impossible to provide a detailed compilation of the results. The aims of the various 
surveyors have a direct influence of the type of data collected, the classification of data, the season that the survey takes 
place and the analysis presented. In addition, no survey has ever been made of the entire HRZ across state and/or climatic 
boundaries. Despite these considerable drawbacks, there is much to be gained from the data obtained in surveys to date – 
even some that were completed over 50 years ago. To put results in their proper context, the aim, sampling method, time of 
sampling (especially season) and target region must be taken into account before any generalisations can be made. Results 
from the major surveys completed to date these are presented in Table 2. 
 
There are some broad patterns that do emerge when the surveys are considered. Firstly, there are a large number of 
species found in pastures, but few of these dominate and even fewer are natives. Secondly, the variation in climate from 
north to south is reflected in the dominance or greater occurrence of C4 native species in the north compared to southern, 
winter dominant rainfall regions where C3 species such as Austrodanthonia spp. (and to some extent Microlaena stipoides) 
tend to dominate. Thirdly, no clear picture emerges when attempts are made to relate species distribution to fertiliser history, 
cultivation, soil chemistry etc. Even the proposition that native species invariably decline where historical P applications have 
been high cannot be supported. Instead, some native species have disappeared through time while others may well have 
increased in their range and abundance (see Garden and Bolger 2001, Fig. 11.5). Fourthly, the surveys show that in some 
pastures native species still dominate, while in others they are a very minor component of the vegetation. 
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 Table 2 Key characteristics and outcomes from surveys related to native pastures in the higher rainfall zone of NSW and Victoria. Species key: Aristida racemosa (Ar), 
Austrodanthonia spp. (Ad), Austrostipa aristiglumis, (As), Bothriochloa macra (Bm), Microlaena stipoides (Ms), Themeda triandra (Tt)  

Focus of study Sampling strategy Region Date Major relevant results Source 

Provide objective weed incidence 
data in perennial pastures 

142 randomly selected sites  Perennial pasture 
zone (Hill et al. 1999) 
of NSW 

September-
November 

1999 

• Perennials make up 35% of biomass where 
preset (ie. in 96% of paddocks) 

• Most important natives in order : 
Austrostipa aristiglumis (As), Bothriochloa 
spp, Microlaena stipoides (Ms) and 
Austrodanthonia (Ad) 

• Total perennial grasses highest in the 
northern tablelands, lowest in central and 
intermediate in northern slopes and 
southern regions.  

Dellow et al. 2002 

Botanical composition and 
frequency of native perennial 
grasses in unimproved paddocks 

Random selection of 59 farms in, 
farmer indicates paddocks that have 
not been or will not be improved, one 
then randomly selected. Nine 
separate sampling sites per paddock 

Murray, 
Murrumbidgee 
Lachlan catchments , 
rainfall 550-750 
mm/year 

Autumn 2004 • Native perennial grass species widespread 
but not abundant.  

• Bothriochloa macra (Bm) and Ad most 
common species, Bm more so in the 
northern catchments 

• Even though sampled in autumn, natives on 
average account for 33% of botanical 
composition rest was annual. 

Virgona et al. unpublished 

Describe the contents of major 
pasture types  

3 representative types, Wire grass, 
Wallaby grass and red grass pastures, 
surveyed in detail 

Near Armidale, New 
England tablelands 

Not specified 
(1940s) 

• Predominance of summer growing species 

• Annual species present but not dominant 

• Mixture of species (diversity) increases the 
grazing value in Aristida racemosa (Ar) and 
Bm pastures 

• The agronomic usefulness of red grass 
questioned in detail 

Roe (1947) 
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Table 2 Continued. 

Focus of study Sampling strategy Region Date Major relevant results Source 

Quantitatively describe pasture 
structure and floristics and define 
ecological relevance of research 
at Tamworth 

150 sites located on a grid basis.  Mid 
slope position sampled 

North-west slopes 
NSW 

Summer-Autumn 
1972? (also 
some winter 
sampling) 

• Strong relationships between soil type and species 
composition 

• Bm and Ar association the most common pasture type 

• Found little evidence to support idea of widespread 
degradation 

• Bm frequency correlated with soil texture not land use 
(probably not an invader) – little Themeda triandra (Tt) 
in ungrazed sites 

• No relationship between soil P and frequency of Bm or 
Ar 

Williams (1979) 

Identify local rare herb  and shrub 
species and examine patterns of 
occurrence and factors 
influencing 

120 sites of which only 19 occurred on 
farms. Stratified sampling with respect 
to six “provinces” 

New England 
tablelands 

Oct-Mar 1990/91 • Largely irrelevant as many sites within ungrazed or 
infrequently grazed areas such as roadsides, national 
parks and travelling stock reserves.  

 

McIntyre et al. 
(1993) 

Determine composition of a 
range of improved pastures in 
central NSW 

35 sites sampled on a grid basis  Central tablelands 
and slopes 

Oct-Nov. 1988 
and 1989 

• High proportion of annual species (decreasing with 
altitude) 

• Native perennials minor (4-10%) depending on year 

• Does not provide information on pastures where no 
exotic perennials sown 

Kemp and Dowling 
(1991) 

“Effects of management on the 
ground-layer plant diversity of 
grassy ecosystems on the 
Northern tablelands” 

Stratified selection of sites (373) 
based on cultivation, grazing, fertiliser 
history and lithology. Sampled in 5 x 6 
m area. 

Northern tablelands 
of NSW – within 60 
km radius around 
Armidale 

Jan – April, 2001 
and 2002 

• Uncultivated sites contained most of the native 
diversity 

• More exotic species in fertilised pastures that were 
either continuously grazed or grazed with a planned 
rest 

• Difficult to extract information on total plant biodiversity 
– analyses as either native or exotic but never both. 

Reseigh et al. 
(2003) 

Influence of superphosphate and 
sub clover on soil properties 

Paddock selection based on 
superphosphate history. No paddocks 
cropped or cultivated since 
topdressing commenced. 26 sites. 

Crookwell district, 
NSW 

November 1952 • Native spp. Basal area declines noticeably with soil P 
status 

• Ad the most persistent during clover development 

• Total yield and yield of annuals increase markedly with 
P addition 

Donald and 
Williams (1954) 
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Table 2 Continued. 

Focus of study Sampling strategy Region Date Major relevant results Source 

Interrelationships between native 
perennial grass species and 
management 

126 randomly selected sites. Some 
bias in selection of paddocks for not 
recently disturbed sites 

Central and Southern 
tablelands and 
Monaro region, 
NSW. Areas above 
600 m altitude 

November-
March 1991/2 

• Clear relationships between soil type and distribution 
native grass species 

• Regional variation in most common species: Ad, Ms 
and Bm on Cental tablelands; Ad and Ms on 
southern tablelands; Poa spp., Ad, and Tt on Monaro   

• Differential responses of native species to fertiliser, 
grazing species, grazing management and altitude 

Garden et al.(2001) 

Identification of  native species in 
paddocks and explain their 
abundance and distribution 

No- randomly selected to cover a 
range of altitudes, soil types and 
annual rainfall. On each of 34  farms a 
“natural pasture” and “improved 
pasture” was sampled  ~ 68 sites. 

Goulburn – southern 
tablelands, NSW 

Winter 1989, 
(resurveyed 
Dec. 1989 – 
17 sites) 

• Ms and Ad most abundant native species 

• Ms particularly tolerant of low pH and more likely to 
persist in highly disturbed paddocks 

• Frequency of Ad negatively related to annual grasses 
and sown grasses 

• Ms negatively correlated with legumes and sown 
grasses 

Munnich et al. (1991) 
& Robinson et al. 
(1993) 

Whether effects of grazing on 
species richness affected by 
fertiliser or tree cover 

No details on site selection. 519 sites 
sampled 

Inland slopes and 
hills of central 
Victoria (Ararat-
Springhurst) 

Oct-Dec 2002 
or 2003 

• Frequent high density grazing (+fertiliser + tree 
clearing +cultivation) related to low native presence 

• P and species richness negatively related especially 
at low frequency grazing 

Dorrough et al. 2006 

Survey of  pastures to determine 
condition – Southern Victoria 

Randomly generated points on a 
topographic map 

South-western 
Victoria 

November 
1988 

• Widespread degradation of pastures – largely annual 
dominant  

• No information on natives 

Ward and Quigley 
(1992) 

Survey of  pastures to determine 
condition – Tasmania 

Random selection within stratified 
sampling based on land systems used 
for wool production 

Midlands and 
Derwent valley, Tas. 

Oct. 1992 – 
Jan 1993 

• Five major communities found – three largely based 
on native species 

• Ad. was the most dominant of the native perennial 
species – particularly in degraded areas that had 
once been sown to improved pasture species. 

• Most native pastures based on Ad, Tt main C4 
species – relatively minor in all but one community 

Friend et al. 1997 
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Implication for EverGraze Native pastures cover a large area of the higher rainfall zone  in NSW, Victoria 
Tasmania and South Australia. Botanical composition varies widely in native pastures, generally having a 
higher annual component in the south than in the north. Pastures with low perennial native grass content 
may no longer function as perennial pastures with respect to feed production and water use. Where 
appropriate, restoring perenniality to those parts of the landscape where native grasses have markedly 
declined should be a focus of EverGraze. In general proof sites will need to be address regionally specific 
management issues related to the content of native pastures. 

Management of Native Pastures: What do graziers do?  
Management applied to native pastures is typically characterised by a low input approach.  This extends to the 
entire range of inputs including fertiliser, fencing, grazing management, stocking rate and even intellectual inputs. 
However, just as the pastures vary in productivity and composition, so do the approaches to management. Grazier 
accounts of management practices for native pastures generally extend only to their development and economic 
value with respect to fertiliser use, with some attention given to grazing management. Four accounts from the 
proceedings of the NSW Grassland Society conferences provide a reasonable cross section of what is available 

• Crofts (1989) details 11 years of native pasture development on the central tablelands of NSW. After 
application of 1.2 t/ha of superphosphate, stocking rates increased fourfold for pastures based on native 
grasses (Austrodanthonia spp. Austrostipa spp. and Bothriochloa macra). The ensuing nutrient transfer 
and weed invasion necessitate the development of a grazing management strategy that included set 
stocking merino ewes from lambing to weaning but mob stocking the entire farm for the rest of the year. 
No account of the effects on pasture status is provided. 

• Wyndham and Wyndham (1992) gave an account of thirty years of phosphate use in the northern 
tablelands of NSW. While noting that the original native species had disappeared, they comment that 
most of the natural pastures were dominated by Microlaena stipoides. Grazing management practices 
were not discussed. 

• Dalglish (1993) gives an enthusiastic account of the economic values of native pastures in the Goulburn 
region of NSW. The aims of the pasture program on his property were to: retain native/natural grasses, 
maintain soil cover, reduce water run-off, increase infiltration and reduce soil disturbance. To do this the 
practice of set stocking large paddocks was abandoned and strategic grazing implemented to control 
undesirable species. Comments are added that in a fertilised paddock, Austrodanthonia spp  and 
Microlaena stipoides have increased 

• Betts (2002) reported on the grazing management of native pastures near Yass in southern NSW. 
Pastures have had superphosphate applied (rates not presented) and are rotationally grazed (intensive). 
Reportedly this has increased the wool cut and improved tensile strength. Also the author notes 
improvements in (plant) biodiversity and thickening of Austrodanthonia spp and Microlaena stipoides. 

To proceed further down the path of relating individual grower experience could produce interesting variations on 
a theme but we would still be left wondering about how widely applicable these anecdotes are. There have been a 
number of highly useful publications on managing native pastures produced by experienced researchers and 
extension specialists (eg. Robinson 1983; Langford et al. 2004), and to some extent these reflect the range of 
practices encountered on farm. Once again, to develop a quantitative appreciation of how farmers manage native 
pastures, it is appropriate to consider the results of formal surveys. 

The problem with surveys of grower practices is that there have been few that are targeted on native pasture 
management. For instance, Lodge et al. (1991) surveyed farmers in North-West NSW for their attitudes to a range 
of matters related to pasture management and improvement. While this survey tells us that both fertiliser and 
grazing management were used by growers to manage wiregrass, and gives a guide to the stocking rate achieved 
on native pastures (3.49 DSE/ha), there is little else that is directly relevant to the management of natives. In the 
upper Hunter valley, Rose and Rose (2001) surveyed growers on their knowledge and management of native 
pastures. They found that recognition skills were generally poor but were best for undesirable natives such as 
Aristida. While rotational grazing of native pastures was a common practice, set stocking was used on natives 
more than on improved pastures. Interestingly, the value placed on native pastures was related to their 
performance under drought conditions and the low level of inputs needed to sustain them.  

In their wide ranging survey into grazing management and pasture decline in the HRZ, Reeve et al. (2000) 
covered both native and improved pastures. Results of most relevance to the EverGraze are that: 

• Across the HRZ, only 9% of farmers rated the management of native species as an issue requiring research. 
However, there was noticeable variation in this figure between regions, being greater in Northern localities (eg. 
Glen Innes, Tamworth) than in the areas of the south (Hamilton, Rutherglen and Tasmania) 
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• Gowers nominated poor persistence of species and weed control as the top priorities for research (27.3% and 
34.5%, respectively) and rated fertiliser use (15%) and grazing management (6.4%) as lesser priorities. 

• Most growers across regions considered that they could readily vary grazing pressure in 1 or 2 paddocks as 
required in a management regime. 

These possibilities will be taken up later in considering the feasibility of varying grazing management in native 
pastures.  
 
Finally, the most relevant data with respect to grower practices and attitudes that took place was carried out by 
Garden et al. (2000a) in 1991-2 in the HRZ of Central and Southern NSW. Interviewing managers of 126 
properties on the Monaro and Southern and Central tablelands they found the following: 

• On average the cumulative amount of superphosphate (t/ha) applied to undisturbed (“native”) pastures was 
0.98, 1.34 and 0.76 in the central tablelands, the southern tablelands and the Monaro, respectively. The 
resulting average stocking rates (DSE/ha) were: 5.5, 4.4 and 3.1, respectively. 

• Knowledge of native grasses, in terms of recognition and management proved to be poor for the central 
tablelands but reasonable on the Monaro, where there was a greater abundance of natives generally. 

• In planning grazing management the number of graziers in the central and southern tablelands that would 
utilise their knowledge of the growth and development patterns of the major native grass species was low (0 
and 12%, respectively). In contrast, 45% of graziers on the Monaro drew upon this knowledge to plan grazing 
management, in particular to avoid problems with Austrostipa spp.. 

Undoubtedly, farmer education has improved since the time that this survey was completed. In particular, 
packages such as Prograze (Bell and Allan 2000) and Landscan along with specific publications (eg. Simpson and 
Langford 1996; Langford et al. 2004) have been utilised to improve landholder knowledge in this area. 
Nonetheless, given that Garden et al. (2000) estimated that native pastures covered 1.38 m ha in the regions 
covered by this survey, it is surprising that grower knowledge of the resource base is so limited. 

No clear picture of the contemporary management of native pastures has merged from this brief and patchy 
catalogue of approaches. Historically, one would equate the low-input native pasture with large paddock size, less 
accessible parts of the landscape, low fertiliser use, set stocking and lower availability of stock water. Apart from 
the comments of known (and respected) experts in the area, there is little else to go on. Currently we have no way 
of targeting messages that could come out of EverGraze based on an objective appreciation of the range of 
management strategies used by graziers. Some questions that could be addressed are: how does flock/herd 
structure determine grazing strategy?, what are the  size distribution of subdivisions on farm? Where do they occur 
in the landscape? And, what species assemblages do they contain? In short, it is not possible to build a clear 
picture of current native pasture management practices. Rarely is this data available in a form that can be 
matched to the botanical composition of native pastures (only Garden et al. 2000a;2001) and yet this is what is 
required if we are to plan sustainable practices that are more profitable. 
 
Implications for EverGraze In contrast to the current EverGraze projects which address improved pasture 
systems, there is a wide variety of native pastures and management practices that are currently in use. 
There has been a large amount of grazing management work on improved species which have been taken 
up on farms in the HRZ;  particularly in phalaris-  and/or  lucerne-base production systems. Our 
knowledge of how farmers utilise natives and apply management inputs needs to be expanded in order to 
properly target future research and extension activities.   

Management of Native Pastures: What have researcher s done? 
There is a lot of data on the response of native pastures to a range of inputs from the level of a single plant up to a 
whole production system. In this section we utilise the most relevant data particularly that produced at the at the 
paddock/grazed plot scale. Previous management studies have reported a basic set of data that includes some 
measurement of how botanical composition and livestock productivity have been affected by treatments. The 
former is of critical interest because it is directly related to natural resource management, the latter drives 
profitability. And these are the two areas of focus for the EverGraze project. For instance, any past practice that 
has increased productivity markedly but resulted in the disappearance of all perennial species is not worth 
pursuing. Most research has dealt with either fertiliser input and/or grazing management, rarely both. This has 
been appropriate because these are the two most common options graziers have. While replacing native pastures 
with improved species has also been a focus for past research efforts, the poor economic returns on this option 
make it less attractive for graziers (eg. Crosthwaite and Malcolm 1999, 2001). (Note that the requirements of 
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scientific rigour have had to be relaxed so that some results from published paired-paddock comparisons could 
also  be considered).  

Fertilising native pastures 
A series of comprehensive reviews dealing with this subject have been carried out in recent times (eg, Lodge and 
Whalley 1989; Garden and Bolger 2001). Using pot and/or field trials, a number of studies have shown that a 
range native grasses are responsive to either P and/or N (eg. Lodge 1979; Bolger and Garden 1999). The 
following is a text book explanation of how fertilisation affects native pastures. Traditionally there was a view that 
native pastures were not responsive and should be replaced with productive exotic species (Donald 1970). It 
would be generally recognised that native species have evolved under conditions of low P and N, and therefore 
are not as responsive as exotic species (Garden and Bolger 2001). In practice, graziers have tended to fertilise 
with superphosphate (P and S) and this has resulted in a build up of legume (naturalised &/or spread) growth 
which resulted in high levels of nitrogen input. The resulting increased levels of P and N in the soil are utilised 
more efficiently by exotic (mostly annual) species which come to significantly increase or even dominate the 
pasture. Is it inevitable that fertilising native pasture will result in an increase in annual exotics at the expense of 
native perennials? 

There have been a range of fully replicated field trials as far back as the 1930s that have aimed to answer this 
question in one way or another. Early results from Davies et al. (1934) in South Australia found that there was a 
noticeable build up of annual species (and a significant increase in wool production/ha) at the expense of the 
native Austrodanthonia spp. (see also Trumbe and Fraser 1932). In contrast, topdressing native pastures with 
superphosphate in the northern tablelands of NSW, Austrodanthonia increased but Themeda triandra and Aristida 
spp. declined (Moodie 1934). The results of this type of work set the pattern for the next 30-40 years of pasture 
development, in that “the directions in which improvement can be made are principally…..(c) improvement of 
natural pastures by top-dressing, preferably distributing clover seed with the first application of superphosphate “.  
Ensuing research demonstrated the profitability of using super on pastures but includes little information on the 
pasture itself (eg. Simpson and Robinson 1967).  

An important study from the Northern Tablelands was carried out over 5 years by Robinson and Lazenby (1976). 
They applied either 0, 250 or 500 kg/ha of superphosphate to a native pasture that was dominated by 
Austrodanthonia linkii and Panicum effusum and grazed (set stocked) with either 7.8 or 15.6 merino wethers/ha. 
The results are summarised in Fig. 2 and clearly demonstrate the interaction between stocking rate and P supply. 
Under high P and low stocking rate, white clover dominates and the perennial species become minor components. 
In contrast, when high superphosphate application and high stocking rate were combined, white clover did not 
dominate allowing greater production from the perennial components. Even so, Austrodanthonia spp. did appear 
to decline under these heavy application rates. When lower levels of fertiliser were used in an unreplicated 
experiment over 7 years on the northern tablelands, similar results were obtained, except that the decline in 
Austrodanthonia was less marked (Whalley et al. 1978).  

On the Northern Slopes, Lodge and Roberts (1979) found little impact of either stocking rate or P and S supply on 
a native pasture dominated by Bothriochloa macra and Aristida ramosa except that the basal cover of the latter 
species declined with increases in stocking rate. Considering these and other fertiliser studies relevant to the 
summer dominant rainfall parts of the HRZ, Lodge and Whalley (1989) concluded that any future research efforts 
in fertiliser management must “be long-term, ....cover a number of seasons and must involve a range of both 
fertiliser and stocking rates.”  

Results have been mixed from more recent fertiliser and grazing studies in the summer-dominant rainfall regions. 
Lodge et al. (2003a) applied superphosphate and sub clover to a Bothriochloa macra-dominated pasture that was 
grazed by 8 wethers/ha. This treatment generated increased wool production with no effect on the basal cover of 
the dominant perennial grass when compared to a control grazed at 4 wethers/ha. In a similar experiment 
conducted on a pasture containing Bothriochloa macra, Aristida ramosa, Dichanthium sericeum and 
Austrodanthonia spp., Lodge et al. (2003b) found little change in basal cover of the main native species when 
superphosphate (500 kg/ha over 4 years) and sub clover were applied to the pasture. In this experiment, the 
fertilised treatment was stocked with 9 wethers/ha compared to the unfertilised controls stocked at 3 or 6 
wethers/ha. However, while the sub clover+superphosphate treatment resulted in greater wool production per ha, 
sheep had to be removed from plots for periods during the experiment. This, combined with poor outcomes in 
terms of sustainability, led the authors to recommend against management strategy similar to this treatment 
(Lodge 2003b) in favour of the use of stocking rates and grazing management “that are flexible and reflect 
seasonal conditions and plant growth”. 
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Figure 2 Effects of stocking rate and superphosphate on the frequency of the five main components of 
natural pastures oversown with white clover. The rainfall recorded in each moth is also sown (Figure and 
caption slightly modified from Robinson and Lazenby 1976).  

In winter rainfall areas, the experimental approaches to fertiliser application on native pastures have been more 
limited. An experiment near Yass over 3.5 years on a native pasture dominated by Austrodanthonia duttonii, 
demonstrated a marked increase in the proportion of annual grasses (and legumes) when superphosphate was 
applied (Garden et al. 2003; Bolger and Garden 2002). In this experiment stocking rate was increased in line with 
increases in dry matter on offer that occurred in fertilised treatments. Interestingly, another treatment that 
combined lime addition with 250 kg superphosphate/ha/year resulted in even greater annual grass production, 
supposedly as a response to higher soil pH. Recognising that perennial plants play a key role in stabilising 
ecosystem functions (ground cover, nitrate leaching and water use), Bolger and Garden (2002) expressed concern 
at the loss of cover from the perennial species. However, it must be added that in this and previously mentioned 
fertiliser experiments, sheep have been set-stocked on plots and this too may have influenced the nature of the 
results (see below).  

Garden et al. (2003) also reported on two other sites that were fertilised with superphosphate. One in South 
Australia with a minimum of perennial species (<5% basal cover of Austrodanthonia spp) had no consistent 
change in basal cover in response to a range of fertiliser treatments. The other site, near Bendigo, originally 
contained 30-40% Themeda triandra and while this species declined throughout the life of the experiment (3.5 
years), there was no consistent effect of fertiliser (up to 250 kg superphosphate/ha/annum) on the final levels of 
this species  (28%).  

The syndrome of annual invasion of fertilised plots is only partly supported by a range of other less comprehensive 
research efforts. In an unreplicated paired-paddock comparison, Hill et al. (2004) reported an increased 
contribution to herbage mass (by the exotic species) sub clover, Yorkshire fog and Bromus spp. in a native 
pasture that had been regularly fertilised with superphosphate to achieve a level of 20 mg P/kg soil (Colwell).  The 
stocking rate on the fertilised plot was consistently higher (12-15 merino wethers/ha) compared with the control (6 
sheep/ha). Nonetheless, basal cover was lower on the fertilised plots for both Austrodanthonia spp. (by ~50%) and 
Microlaena stipoides (~20-50%, depending on year). In contrast Friend et al. (2001) reported the results of three 
paired paddock comparisons in Tasmania where superphosphate was applied on native pastures to achieve an 
increase of 5-10 mg/kg soil P over unfertilised controls. They report “no substantial” decline in native perennial 
species but the only data presented to support this shows a decline in the proportion of native grasses. Of course,  
without replication none of this can be rigorously tested but the authors make some key comments that can be 
related to the management of many native grass-fertiliser studies. In particular attempts to control excess clover 
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growth in spring were made by increasing grazing pressure but otherwise the plots were set-stocked. This implied 
a need for grazing management aimed at manipulating botanical composition to be implemented in fertilised 
native pastures. 

There are other unpublished studies (eg. Garden et al. 1993; Simpson 2000) but in their present state these are 
no more reliable than those already covered. The limitations of the fertiliser studies to date are that they have used 
a single form of grazing management (set stocking) and/or have confounded the fertiliser effect with a stocking 
rate effect. An experiment that combined tactical grazing with fertiliser use in the central tablelands of NSW 
provides an exception (Michalk et al. 2003). When superphosphate was applied to a mixed Austrodanthonia/ 
Bothriochloa/Themeda pasture (535 kg/ha over 4 years), which was tactically grazed (rested over summer), there 
were consistent (but non-significant) increases in perennial herbage mass compared to continuously grazed, 
fertilised (or unfertilised) treatments. Income from the fertilised tactically grazed pastures, was either higher or 
equal (in a lamb producing enterprise) and resource impacts, on- and off-farm, were lower compared to 
continuously stocked pastures that were unfertilised or fertilised. 

In summary, large efforts have been made in demonstrating the usefulness or otherwise of fertilising native 
pastures. The responses vary with pasture type, region and livestock enterprise but there is no generalised pattern 
of response. Importantly,  the tendency towards a greater proportion of annual and/or legume species in fertilised 
native pastures can vary considerably. Overall, most studies found an increase in profit (usually through stocking 
rate effects on wool production/ha) in fertilised native pastures. On the other hand, fertilised pastures generally 
degraded to some extent even if this effect was inconsistent. However, with the exception of the Carcoar work 
(Michalk et al. 2003; Dowling et al. 2006), fertiliser experiments have utilised continuous grazing. If some form of 
tactical grazing to control competition from annual legumes and grasses in spring-summer (at least in the southern 
areas), was applied in concert with an increased fertility regime then it is possible that the improvements in 
productivity may not be at the expense of the native grass components.  
 
Implications for EverGraze. Fertiliser is a key input for increasing the productivity and profitability of 
native-based pasture systems. However, experience tells us that increasing fertiliser addition without 
proper attention being paid to grazing management can lead to detrimental effects on pasture 
composition, in particular, the loss of the perennial native grasses. Hence, where appropriate, EverGraze 
needs to prove that if native pastures are fertilised they can be grazed in such a way as to protect key 
species which confer significant NRM benefits. Where tactical grazing is to be employed the research 
needs to take the next step and fit the grazing plan into a whole-farm rather then paddock-only context. 

Grazing Management of Native pastures  

Grazing management encompasses the number of stock (per ha), the type of stock and the grazing method. 
Examples of grazing method include continuous grazing (where grazing occurs without rest), tactical grazing 
(where pastures are rested for some reason), rotational grazing (periodic rests based on time and/or pasture 
condition) and cell grazing (or time control grazing – an intensive form of grazing which occurs as short pulses 
separated by long rests, both of which vary in length depending on season and pasture condition). Excellent 
reviews on the grazing management of native pastures have been provided by Lodge and Whalley (1989) and 
Kemp et al. (1996). Distilled from both reviews, key principles for grazing management systems for native pastures 
can be listed as: 

• Grazing management needs to favour desirable components over undesirable components and this is 
more likely to be successful when perennial species occur. Given that native pastures are usually 
complex mixtures, this will usually necessitate some level of compromise. 

• Rotational grazing favours perennial species while continuous grazing favours annual species. 

• Changes occur more rapidly where pastures have been fertilised. Presumably management should be 
even more flexible as a result. 

• A change in grazing management may take years to produce results, particularly where the aim is to 
increase perennial species. 

• Imposing a new grazing management regime may incur expenses in terms of fencing, stock water and 
labour.  

• There is no such thing as a universally appropriate grazing management system. 
 
Historically, investigations into grazing management have been undertaken either to directly increase production 
(usually via increased stocking rate and/or grazing method) or to manipulate pasture composition in order to 
favour desirable species and thereby improve profitability. An early example of the former was a study into the 
effects of rotational grazing on a native pasture on the Northern Tablelands (Roe et al. 1959). Sheep were either 
continuously or rotationally (1 week on 3 weeks off) grazed on a Bothriochloa macra dominant pasture at 2.5 
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dse/ha. In addition continuous grazing was applied at 2 and 3.3 dse/ha. There was no effect of grazing 
management on either the pasture or the livestock. Unfortunately, the data is not presented in such a way as to 
allow any further interpretation. Also the stocking rates are low by modern day standards (see Lodge et al. 1991). 
This was probably the first of a number of published experiments that have shown very little impact of grazing 
management treatments on pasture composition. Garden et al. (2000) reported four experiments on various native 
pastures in the HRZ of south-eastern Australia as part of TPSKP. The aim was to manipulate pasture composition 
to a desirable state. A range of seasonal rests combined with treatments which increased utilisation on a seasonal 
basis was examined. In short, there was very little impact of grazing management on the botanical composition of 
pastures at various locations and containing a range of species assemblages The authors concluded that the 
perennial grasses that were the focus of the study made up to 50-80% of the herbage mass and further change 
may not have been possible (or even desirable). Recent studies by Lodge et al. (2003a,b) demonstrate 
advantages of rotational grazing over continuous grazing on native pastures of the northern slopes in NSW in 
terms of economic return and NRM outcomes despite there being little impact on botanical composition. 
 
There are several on-going studies where grazing management is being used to manipulate botanical composition 
for better NRM outcomes and/or to increase perennial grass species. One of these (Khan et al. 2005) has 
demonstrated increased stoking rates and improved perennial grass basal cover in native pastures of the mid-
north of South Australia. In work aimed at improving profitability and NRM outcomes in hill pastures of south west 
Victoria, Nie et al. (2005) have been investigating spring-summer deferred grazing options on pastures where 
native grasses (mainly Austrostipa and Austrodanthonia) are sub dominant. The grazing management treatments 
have been applied with and without fertiliser input. Preliminary data support the use of these grazing treatments 
over continuous grazing on the basis of species composition (increases density of perennial grass tillers) and 
ground cover. However, there has been no obvious attempt to fit these treatment options into an integrated 
grazing strategy. Tactical grazing management strategies are also being are being developed to increase 
productivity and biodiversity on the volcanic plains of western Victoria (Mavromihalis  2004). The pastures chosen 
for this work have high levels of native perennial grass species present. Finally Earl, et al. (2005) applied a range 
of grazing management strategies to improve productivity and species diversity on unreplicated plots in the mid-
north of South Australia.  
 
In some cases, clear results have been demonstrated when grazing management strategies have been devised to 
remove an undesirable species in favour of a desirable one. Lodge and Whalley (1985) developed and 
successfully demonstrated a grazing management strategy to favour Austrodanthonia over Aristida ramosa. The 
strategy was built on knowledge of the phenological development of each species and their response to grazing 
pressure. However, in a more recent study, sustained higher stocking rate combined with poor seasons produced 
a marked decline in Aristida (Garden et al. 2000b). In addition, grazing treatments designed to favour 
Austrodanthonia over Bothriochloa macra have been partially successful in that the basal area of the latter has 
decreased but without an increase in the former (Kemp et al. 1996). However, success of the latter treatment was 
dependant on seasonal conditions, higher rainfall producing the most effective result. The aims of this study are 
also interesting from the NRM perspective in that Johnston (1996) and Johnston et al. (1999) have argued 
convincingly in favour of C4 (summer-growing) perennial grasses especially with respect to NRM issues related to 
water use. In this context there are trade-offs in desirability – against Bothriochloa macra from a production 
perspective and towards Bothriochloa macra  from an NRM perspective.  

Considering the scarcity of perennials found in a recent survey of southern NSW and northern Victoria (Virgona et 
al. unpublished), any management options that favoured native perennial grass would be an advantage (Virgona 
et al. 2003). Grazing management studies aimed at increasing the perennial components of degraded pastures 
are currently in progress (Virgona and Mitchell, unpublished). The aim of these experiments has been to impose 
grazing management regimes that increase spring utilisation and defer grazing during subsequent development of 
the remaining perennial species (across 4 sites these are mostly Bothriochloa macra and Austrodanthonia spp.). 
Early indications are that these treatments have not resulted in recruitment of new individuals but may have had 
an impact on basal cover. High mortality amongst native perennial grass seedlings has also been reported on 
experiments from the Northern Tablelands (Clarke and Davison 2004). While reinvasion of pastures by native 
species has been reported (eg. Garden et al.2001), developing management strategies to encourage the process 
has been elusive. It is likely that recruitment events are episodic and therefore reliant on the right combination of 
season and management . 

In summary, botanical composition of native pasture can be manipulated by grazing management. Efforts to 
manipulate botanical composition to favour one species over another have been more successful than attempts to 
increase the density of desirable species in degraded pastures. Both approaches need to be retained in order to 
manage the landscape into a more functionally perennial state.  
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Implications for EverGraze In order to effectively manage native pastures to tolerate increased fertiliser 
additions and greater rates of utilisation, grazing management strategies that preserve desirable native 
grass species need to be developed. In addition, degraded native pastures should be targeted for further 
research aimed at increasing the native grass component, as it is the only (economic) way in which these 
pastures can return to a functionally perennial state. Where appropriate, realistic grazing management 
strategies that it in with the whole-farm grazing practices, need to be developed and tested. 

Natural Resource Management Considerations - Water 
Profit and positive NRM outcomes are the core aims of the Evergraze project. On an historical basis, livestock 

output and natural resource outcomes have been running in counter directions. Pastoral development has resulted 

in widespread tree clearing, the loss of some deep rooted understorey species, changes in soil fertility and a 

marked increase in annual vegetation. There is no doubt that while this has led to large increases in livestock 

production, this has been at the expense of a range of natural resources. In order for Evergraze to address this 

problem the key environmental problems in native pastures must be identified. Only then can we address the 

overarching question – can increased profit be achieved without further jeopardising natural resources? 

 

Two major issues have been the focus for most work dealing with NRM in native pastures. Firstly, the 

development of native pastures has been accompanied by changes in the water use patterns of the vegetation 

(eg. Johnstone et al. 1999; Dunin et al. 1999). What were mainly open woodlands dominated with deep rooted, 

summer active perennial species, have been replaced by grasslands with more shallow rooted species with much 

lower levels of summer activity. Much has been written about the implications for dryland salinisation and soil 

acidification that have been linked to the resulting changes in hydrology. Given that changes in water use patterns 

will be governed by interactions between resulting vegetation and climate, it is appropriate that the concerns over 

water use be dealt with on a regional basis (see White et al. 2003). The critical issue at stake here is how native 

pastures can be managed to reduce associated hydrological problems. If the ‘root’ of the problems lay with the 

change in vegetation, then the solution should encompass modifying that vegetation. Indeed, reviewing previous 

finding and analysing results from across the SGS sites, White et al. (2003) concluded that “grazing method and 

pasture management had only a marginal effect in increasing water use”. Reinforcing this conclusion, Lodge and 

Murphy (2006) found little effect of changes in grazing management on rooting characteristics in native and 

improved pastures. On the other hand, analysing soil moisture data from the Carcoar site, Hughes et al. (2006) 

used perennial herbage mass, degree of perenniality and perennial species to account for variation in maximum 

soil moisture deficit. It is simple enough to resolve any conflict between these findings by suggesting a caveat to 

the conclusion of White et al. (2003) and that is: where management leads to significant changes in the botanical 

composition of the pasture, changes in soil water use can occur. Sandral et al. (2006) have recently demonstrated 

considerable differences between annual and perennial pastures (including native species) at utilising soil 

moisture. Murphy et al. (2004b) have modelled the influence of grazing management on the partitioning of water 

use, concluding that is was possible to increase the amount of soil water available for pasture growth by reducing 

direct soil evaporation. 

 

The key characteristics of the native vegetation pre-pastoral development were deep roots and species that could 

use water over summer (Hatton and Nulsen 1999). Managing native pastures toward a functional mimic of the 

original vegetation will entail increasing the proportion of summer active or year-long green perennials in the 

system. Unfortunately, little attention has been paid to the difference between perennial species with respect to 

these characteristics, and while this might help in identifying the most useful perennials, it is not likely that in most 

practical situations there is a wide range of choice. Therefore, in managing native pastures to be efficient at using 

water the following should apply: 1) always aim to increase perenniality – especially in those situations where 

perennials are a minor component of the vegetation; 2) where possible aim to increase the proportion of C4 

species as they will most likely increase the soil moisture buffer in autumn (more important in winter-dominant 

rainfall regions); and 3) where possible management systems such as rotational grazing that reduce soil 

evaporation should also be favoured. 

 

When, considering the above, there is the possibility of conflict between productivity and sustainability. Vere et al. 

(2001a,b) found that pastures containing C3 perennials like Microlaena stipoides and Austrodanthonia spp., 

generated greater economic returns over time than lower quality species. Recognising this, Garden et al. (1993), 

embarked on developing grazing management strategies that would favour these type of species over the lower 

quality, Bothriochloa macra. The problem is that Bothriochloa macra is a C4 species and as such, is more likely to 

be beneficial in terms of water use that higher quality C3 species but note also that Hughes et al. (2006) could not 

find any influence of functional type (C3 vs C4) on maximum soil water deficit. While trade-offs on the grounds of 
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productivity and water use characteristics may produce some dilemmas, on a catchment scale these are dwarfed 

by the need to achieve greater levels of perenniality of any agriculturally useful species.. To that end, there is 

another problem that has not been addressed. How much “perennial” is enough? Or, more elaborately, How much 

of which species is enough? In research to date this question has not been addressed either at the experimental 

or modelling levels. It needs to be. 

 

If pasture water use and its environmental corollaries (eg. salinisation) are major issues then most of the evidence 

presented suggests that most important objective for the pasture manager is to increase perennial grass content 

(Hughes et al. 2006). Survey results reveal that this is more likely to be a problem in the southern parts of NSW 

and Northern Victoria (see Garden et al. 2000; Virgona et al, unpublished), than in Northern NSW where there is 

generally a greater level of perenniality (eg. Dellow et al. 2002) and greater occurrence of summer growing 

species (eg. Roe 1947; Williams 1979).  Where run-off is an issue, then there is some way to go to determine just  

how important ground cover management really is. Packer et al. (2003) reported an exponential increase in run-off 

when herbage mass fell below 2000 kg/ha in the Central tablelands. However, Hughes et al. (2006) analysing a 

more complete data set from the same site, reported that adding  herbage mass as a factor only explained an 

extra 2% of the variation in runoff. They found that site factors where the most important in determining run-off 

events. In the summer-rainfall environment of the northern slopes and tablelands, Murphy et al. (2004), found that 

ground cover while significantly affecting run-off, explained little of the variation in run-off. Threshold ground cover 

levels are difficult to derive because of the relationship between rainfall intensity and level of cover necessary to 

control run-off (McIvor et al. 1995). The two groups differed on how the impact off management on run-off should 

be assessed. Hughes et al. (2006) used herbage mass whereas as Murphy et al. (2004) used cover as they could 

not find any relationship between herbage mass and cover (Lodge and Murphy 2002).  

 

Implications for Evergraze. Perenniality is all important for the management of soil water levels. In native 

pastures where the vegetation is dominated by annuals and perennials are a minor component, there is a 

need to apply management strategies that will favour the latter. Beyond increasing perenniality there may 

be some potential to favour summer-growing (C4) species over winter/spring-growing species (C3) but this 

will be o more marginal benefit. The management of “over-grazing” is likely to be an important factor in 

controlling run-off. This is one are where further studies are warranted. 

Natural Resource Management Considerations - Biodiv ersity 
The second major NRM issue is biodiversity. On this issue it is most likely that a conflict between profitability and 

sustainability will arise. Reviewing the results from the SGS network of experiments, Kemp et al. (2003) tentatively 

identified a range of pasture biomass levels (2-4 t/ha) outside which species losses occurred.  While the authors 

suggest that such levels can provide positive outcomes in terms of “pasture growth, animal performance and water 

use patterns”, it is unlikely that they could be maintained under varying landscape and climatic conditions. 

Recognising the reality of the situation, Dorrough et al. (2004) have proposed a conceptual model that predicts a 

compromise between production and vegetation structure. They suggested that research needs to be aimed at 

parameterising this trade-off. In a practical illustration of the trade-off, Oliver et al. (2005) monitoring the impact of 

a fertiliser trial on native pasture (Garden et al. 2003) found that fertiliser accompanied by increased stocking rate 

reduced both plant and arthropod biodiversity. As pointed out earlier, only one form of grazing management was 

imposed in this study and it is unknown how a different form may have affected the results.  

 

As mentioned above, the most frequently studies aspect of biodiversity in grazed systems is the plant species 

diversity. Results from surveys indicate that diversity of native species decrease under heavy grazing and/or 

fertiliser use (eg. Reseigh et al. 2003; Dorrough et al. 2006). Dorrough et al. (2006) have thoroughly reviewed the 

area and in their survey reported that while grazing may reduce the negative influence of increased soil P on 

species diversity, this was trivial compared with overall impact of soil P levels. Although there are a number of 

mechanisms that can be suggested, generally the lack of pre-adapted species seems to be the most appropriate 

(Dorrough et al. 2006).  It would be fair to conclude from this, other surveys and management research that higher 

productivity strategies generally lead to lower plant diversity and this is particularly the case where large 

applications of fertiliser have been made. As an aside, it is true that other results can be obtained from the 

literature. For example, McGufficke (2003) in a paired-paddock comparison found more natives, at lower 

frequency,  in a fertilised paddock than an unfertilised paddock. Earl et al. (2005) found greater livestock 

productivity occurred in grazing treatments that also increased native grass basal cover and herbage production. 

But then again, this was an unreplicated field trial and the analysis is questionable.  
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Can we maintain plant diversity and have a highly productive/profitable grazing system as well?  Johnstone et al. 

(1999) provide a context for any attempt to address this question “research is needed to establish the extent to 

which production can be increased without detriment to the persistence of perennial pasture components”. It isn’t 

the biodiversity overall (not that it is ever really measured) or even the plant diversity but the functional diversity 

that is the key factor in considering the management of native pasture landscapes. Any management strategy that 

aims to increase production at the expense of these key species will reduce functional diversity and therefore 

impair landscape function. It would be easy enough on the short-term to increase productivity of native pastures 

by increasing P supply and stocking rate, but if this reduces perennial grass cover then perenniality is jeopardised. 

In essence attempts to do so would merely be a replay of history with the same inevitable outcomes. 

 

Implications for Evergraze. Evergraze needs to be realistic when considering the opportunities to boost 

production from native pastures. Setting pre-determined goals of % increases in production levels over 

what is currently achieved, without considering the likely impacts on species diversity (especially 

perennial grasses) will only repeat mistakes made in the past. Instead moderation should be the new 

innovation – what will be the impact of moderate increases in fertiliser, stocking rate, grazing 

management  on species diversity? Can we “live” with these impacts? 

The Economics of Native Pastures. 
There have been three major strands of work on the economics of native pastures. In a series of papers Vere and 

colleagues have sought to estimate the value of native pastures to farm, regional and national economics (Vere et 

al. 2001a,b; 2002). They compared native pastures of various quality levels with improved pastures and found that 

better quality native pastures (fertilised with  superphosphate and sub clover spread) were comparatively profitable 

if strategically managed (Vere et al. 2001b). However, they found that through recent history the economic 

productivity of such pastures had actually declined probably due to falling legume content and fertiliser use (Vere 

et al. 2001a). While further analysis emphasised the value of higher quality native species such as 

Austrodanthonia spp. and Microlaena stipoides, this was still only about 50% of what could be achieved with 

improved exotic grass pastures (Vere et al. 2002). They point out that the costs and risks involved in establishing 

exotic pastures have led to a greater appreciation of the economic potential of native-based systems (Vere et al. 

2002). Nonetheless, there work serves to emphasise the comparatively modest economic potential of native-

based systems. 

 

The two other strands of economic work relate to how native pastures are managed. One was to consider the 

economics of the rest strategies applied in the Carcoar experiment (Jones et al. 2006) and more generally across 

pasture types (Jones and Dowling 2005). Both studies conclude that economic benefits are realised by adopting 

the grazing rest technology that leads to an increase in perennial grass content. Both also acknowledge the 

considerable environmental benefits that also accrue from the strategy. While a convincing paddock-level 

economic analysis is presented, resting a paddock invariably affects other parts of the farm and this has not been 

taken into account.  

 

A totally different approach has been taken by Crosthwaite and colleagues who have tested various whole farm 

management strategies using various case studies (Crosthwaite and Malcolm 1999; 2001; Crosthwaite et al. 

2006). Potential benefits from number of management strategies that could be implemented a particular farm in 

Victoria were analysed. Fertilising native pasture was a potential option for farmers with low or high equity but it 

did take some time to make positive returns (Crosthwaite and Malcolm 2001). In a similar analysis of options to 

increase productivity and environmental benefits on 17 properties in Victorian hill country, results very much 

depended on the individual property. Although a range of investment strategies (correcting nutrient deficiencies, 

deferred grazing, intensive rotational grazing, shelter trees) were tested, no one strategy was better than the other 

across farms (Crosthwaite et al. 2006). In these studies it is not clear how the benefits in terms of production are 

determined. For instance, how has the benefit of intensive rotational grazing been quantified? Based on what? 

While there may be some questions, undoubtedly the value of this work is that it attempts to analyse economic 

benefits at the whole-farm level.  

 

Implications for Evergraze. Economic studies show that it is feasible to increase productivity from native 

pastures and fertiliser is usually involved. While, the methods used have been diverse, none have 

attempted to integrate across the production systems found on farms where native pastures usually 

occur. Evergraze will need to tackle the integration problem both at economic and practical levels – how 



 19

can various components of the feedbase (native and improved pasture, supplements) be utilised to 

increase overall benefits?  

Implications – a collation 
Throughout this document a set of “Implications for Evergraze” has been suggested at the end of each section. 

They are repeated here for convenience and they provide a useful summary of the paper. 

 
Native Pastures – how did they develop? 
There is a major contrast between native and improved perennial pastures. Native pastures have developed under 
a range of influences which have produced a wide array of outcomes in terms of composition, whereas improved 
perennial pastures are generally less variable in composition and can be renovated when necessary. The changes 
in landscape properties that have accompanied the development of native pasture (in addition to prevailing 
economic conditions) have imposed limitations on the management options open to graziers. The overall direction 
in terms of botanical composition of native pastures is away from perennial species and towards annual species. 

 
Extent and Current Status of Native Pastures 
Native pastures cover a large area of the higher rainfall zone  in NSW, Victoria Tasmania and South Australia. 
Botanical composition varies widely in native pastures, generally having a higher annual component in the south 
than in the north. Pastures with low perennial native grass content may no longer function as perennial pastures 
with respect to feed production and water use. Where appropriate, restoring perenniality to those parts of the 
landscape where native grasses have markedly declined should be a focus of EverGraze. In general proof sites 
will need to be address regionally specific management issues related to the content of native pastures. 

 
Management of Native Pastures: What do graziers do? 
In contrast to the current EverGraze projects which address improved pasture systems, there is a wide variety of 
native pastures and management practices that are currently in use. There has been a large amount of grazing 
management work on improved species which have been taken up on farms in the HRZ;  particularly in phalaris-  
and/or  lucerne-base production systems. Our knowledge of how farmers utilise natives and apply management 
inputs needs to be expanded in order to properly target future research and extension activities.   
 
Management of Native Pastures: What have researchers done? 
Fertiliser is a key input for increasing the productivity and profitability of native-based pasture systems. However, 
experience tells us that increasing fertiliser addition without proper attention being paid to grazing management 
can lead to detrimental effects on pasture composition, in particular, the loss of the perennial native grasses. 
Hence, where appropriate, EverGraze needs to prove that if native pastures are fertilised they can be grazed in 
such a way as to protect key species which confer significant NRM benefits. Where tactical grazing is to be 
employed the research needs to take the next step and fit the grazing plan into a whole-farm rather then paddock-
only context. 
 
Grazing Management of Native pastures  
In order to effectively manage native pastures to tolerate increased fertiliser additions and greater rates of 
utilisation, grazing management strategies that preserve desirable native grass species need to be developed. In 
addition, degraded native pastures should be targeted for further research aimed at increasing the native grass 
component, as it is the only (economic) way in which these pastures can return to a functionally perennial state. 
Where appropriate, realistic grazing management strategies that it in with the whole-farm grazing practices, need 
to be developed and tested. 

 

Natural Resource Management Considerations - Water 

Perenniality is all important for the management of soil water levels. In native pastures where the vegetation is 

dominated by annuals and perennials are a minor component, there is a need to apply management strategies 

that will favour the latter. Beyond increasing perenniality there may be some potential to favour summer-growing 

(C4) species over winter/spring-growing species (C3) but this will be o more marginal benefit. The management of 

“over-grazing” is likely to be an important factor in controlling run-off. This is one are where further studies are 

warranted. 
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Natural Resource Management Considerations - Biodiversity 

Evergraze needs to be realistic when considering the opportunities to boost production from native pastures. 

Setting pre-determined goals of % increases in production levels over what is currently achieved, without 

considering the likely impacts on species diversity (especially perennial grasses) will only repeat mistakes made in 

the past. Instead, moderation should be the new innovation – what will be the impact of moderate increases in 

fertiliser, stocking rate, grazing management  on species diversity? Can we “live” with these impacts? 

 

The Economics of Native Pastures. 

Economic studies show that it is feasible to increase productivity from native pastures and fertiliser is usually 

involved. While, the methods used have been diverse, none have attempted to integrate across the production 

systems found on farms where native pastures usually occur. Evergraze will need to tackle the integration problem 

both at economic and practical levels – how can various components of the feedbase (native and improved 

pasture, supplements) be utilised to increase overall benefits?  

 

Points to consider when developing evergraze propos als 
Considering the above, there are some common themes that will need to be addressed by the Evergraze site 

proposals. In no particular order these are: 

• Perenniality should be a key aim. Unlike exotic pastures there are no realistic economic options to 

introduce perennial species. Whatever is in the paddock is what there is to work with. Strategies that aim 

to increase productivity must not be detrimental to perenniality. BUT given that so many native pastures 

are dominated by annual species, there is still a need to look at strategies to increase perennial species. 

• There is a clear divide between the northern (summer dominant rainfall) and central and southern 

(winter dominant to year-round even rainfall). In the north, perenniality is less of a problem and summer 

growing species are more frequent. Hence, there is no reason to develop grazing management 

strategies that manipulate pasture composition to that end. 

• High expectations of increases in productivity are unrealistic. Instead, on a paddock level only it will be 

more useful to target moderate gains by applying increased levels of P-based fertiliser and developing 

appropriate grazing management strategies. 

• There is a need to design treatments, studies and economic analyses that address the problem of how 

native pasture management is integrated into the whole farm management system. There have been 

enough paddock based management studies, what is needed now is a concerted effort to explore ways 

in which the productivity of native pastures can also be improved by implementing grazing systems that 

are tailored to maximise utilisation of all feedbases. 
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