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Short form

Long form

ARLI

Annual Return of Livestock and Improvements

CC

carrying capacity

Commissioner

Commissioner of Soil and Land Conservation

CU

cattle unit (see Glossary)

DSE

dry sheep equivalent (see Glossary)

ha

hectare; 100ha = 1km2

ha/CU

hectares per cattle unit

km2

square kilometres; 1km2 = 100ha

LCD, LCDC

land conservation district, land conservation district
committee (see Glossary)

MODIS

Moderate Resolution Imaging Spectroradiometer

NAFI

North Australian Fire Information (firenorth.org.au)

Potential CC

Potential Carrying Capacity (see Glossary)

Present CC

Present Carrying Capacity (see Glossary)

RVCI

Rangeland Vegetation Condition Index

t/ha/y

tonnes per hectare per year

UCL

unallocated Crown land

WARMS

Western Australian Rangeland Monitoring System (see
Glossary)

Section 3 Natural resource themes

3.2 Plant population change
Key messages
Status and trend

Management implications

•

In the Kimberley, the frequency (see Glossary) of all perennial
grasses and desirable perennial grasses has increased or been
stable since monitoring began in 1994, and it was high in all LCDs
(Figures 3.2.1 and 3.2.3, Tables 3.2.2 and 3.2.4).

•

Grazing management is maintaining the desirable perennial
grasses in the Northern Rangelands.

•

Loss of desirable perennials in many parts of the Southern
Rangelands has reduced the carrying capacity.

•

In the Pilbara, the frequency of all perennial grasses and desirable
perennial grasses has been variable. In the Ashburton LCD, the
frequency of all perennial grasses and the frequency of desirable
perennial grasses have decreased since monitoring began
(Figures 3.2.1 and 3.2.3, Tables 3.2.2 and 3.2.4).

•

Loss of desirable perennials in the Southern Rangelands means
there is an increasing reliance on annual pasture production which
increases the susceptibility to climate variability.

•

In the Southern Rangelands, the density (see Glossary) of all
shrubs and trees and desirable shrubs and trees has been
variable since monitoring began in 1994, although density had
predominantly decreased (Figures 3.2.2 and 3.2.4, Tables 3.2.3
and 3.2.5).

•

In the assessment period 2010–15, the density of all shrubs and
trees and the density of desirable shrubs and trees has decreased
in 11 of the 15 LCDs where there were sufficient monitoring sites
to make an LCD-scale assessment.
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Figure 3.2.1 Percentage of WARMS sites that recorded a change in the frequency of all perennial grasses from Assessment 6 (2009–11) to Assessment 7
(2012–14) in the Northern Rangelands
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Figure 3.2.2 Percentage of WARMS sites that recorded a change in the density of all shrubs and trees from Assessment 3 (2005–10) to Assessment 4
(2010–15) in the Southern Rangelands
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Figure 3.2.3 Percentage of WARMS sites that recorded a change in the frequency of desirable perennial grasses from Assessment 6 (2009–11) to
Assessment 7 (2012–14) in the Northern Rangelands
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Figure 3.2.4 Percentage of WARMS sites that recorded a change in the density of desirable shrubs and trees from Assessment 3 (2005–10) to
Assessment 4 (2010–15) in the Southern Rangelands
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Overview

of bare ground or an increase in the density of desirable perennials. An
increasing population may also appear as a decrease in noxious and
invasive weeds, an increase in litter cover or a general improvement in
plant vigour or size. A decreasing population occurs when desirable
perennials decrease or undesirable species increase, or both, or when
soil cover decreases.

Rangeland plant population change is calculated from the change in
the population of categories of perennial plants at a particular site over
time. To detect and understand changes to plant populations caused
by different land uses, we need to monitor and assess those rangeland
attributes that are affected by the land use. These attributes should
define how well the rangeland ecosystems are functioning relative
to that expected from pristine or reference areas — areas largely
unaffected by land use.

WARMS data can be used to partly filter out the influence of seasonal
condition on plant population change, and where fire is not a driver,
this leaves grazing pressure (management) as the driver for rangeland
vegetation condition change. To achieve reliable estimates of the
influence of management on plant population change, we need
repeated assessments over a long period.

In the early 1990s, DAFWA established the Western Australian
Rangeland Monitoring System (WARMS) to assess changes in plant
populations. WARMS comprises a set of fixed sites on representative
areas of pastoral land and reports at the vegetation type or regional
scale; it is not suitable for pastoral station scale assessment (see
‘Assessing change’ in Section 1.3).

Assessment method
WARMS uses different methodologies for grassland and shrubland
sites, although both are based on quantitative techniques that measure
vegetation and soil attributes, are repeatable, and are more reliable than
estimations or qualitative rankings (Watson et al. 2007, Novelly et al.
2008).

WARMS grassland monitoring sites (predominantly in the Northern
Rangelands) have been assessed every three years and shrubland
sites (predominantly in the Southern Rangelands) have been assessed
every five years. The seventh sampling (Assessment 7, 2012–14) of
grassland sites was completed in 2014 and the most recent sampling
of shrubland sites (Assessment 4, 2010–15) was completed in 2015.
DAFWA was carrying out Assessment 8 (2015–17) of the grasslands
sites at the time this report was published.

At grassland sites, the frequency (see Glossary) of all perennial grasses
is recorded in 70 x 70 centimetre quadrats and the green crown cover
of woody perennials is estimated.
At shrubland sites, the shrub and tree numbers (density) are recorded
using a direct census of the position of each plant along three
permanent transects; the plant’s maximum green width and height
dimensions are also recorded.

Quantitative data from WARMS sites allows vegetation population
and vegetation condition trends to be calculated at the vegetation
type or regional scale. DAFWA groups plants in the WARMS sites into
three categories: desirable perennial species, which are those species
in a pasture type that are perennial, productive and highly palatable
to domestic livestock; intermediate species, which are moderately
or slightly palatable perennial grasses and shrubs; and undesirable
species, which are those that are generally unpalatable (see Glossary).

At all sites, the landscape function is assessed and standard
photographs are taken.
The rangeland plant population change for each LCD aggregates data
from all the WARMS assessments in that LCD. Since assessment
periods differ between grassland and shrubland sites (Table 3.2.1), the
information in this report relates to the most recent assessment, which

Rangeland plant populations can be increasing, stable or decreasing.
An increasing population occurs when there is a decrease in the area
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Table 3.2.1 Assessments periods for monitoring WARMS sites

is Assessment 8 (2015) for the North Kimberley, Broome and Ashburton
LCDs and Assessment 7 (2012–14) for the other Northern Rangeland
LCDs. In the Southern Rangelands, it is Assessment 4 (2010–15).

Assessment
Grasslands

WARMS sites reflect changes that are occurring over a much larger
area within a specific vegetation type, but cannot account for all the
spatial variation and biophysical processes occurring in the complex
rangeland landscape. In essence, pastoral monitoring systems can only
report on the soils and vegetation found within the area of the site and
their limitations for regional reporting of landscape health have been
demonstrated (Pringle et al. 2006).
Care is required in comparing absolute plant density or frequency data
between LCDs and between vegetation types, although comparing
plant population changes is appropriate. Numbers of desirable
perennials in a pristine area vary substantially between vegetation
types, as does the capacity of plant numbers to increase.

Assessment period
No data

A1

1994–96

A2

1997–99

A3

2000–02

A4

2003–05

A5

2006–08

A6

2009–11

A7

2012–14

A8

2015*

Shrublands
A1

1994–99

A2

1999–2005†

A3

July 2005 – June 2010

A4

July 2010 – December 2015

* Sampling in this assessment period was in progress when this report was
prepared.
†

Not all shrubland sites were installed before the beginning of the second
assessment period. Therefore, sites installed in 1994 had their second
assessment before other shrubland sites had their first assessment.

Note: In a grassland assessment period (3 years), about one-third of sites are
assessed in any year. In a shrubland assessment period (about 5 years),
about one-fifth of sites are assessed in any year.
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Status and trend
All perennial species (grasses and shrubs)

The shrub and tree density in the Cue, Mount Magnet, Sandstone,
Yalgoo, Yilgarn and Nullarbor – Eyre Highway LCDs is stable and the
shrub and tree numbers at many WARMS sites have increased.

Northern Rangelands

Desirable perennial species (grasses and shrubs)

In all Kimberley LCDs, the frequency of all perennial grasses, not just
desirable perennial grasses, generally increased from Assessment 1
(1994–96) to Assessment 7 (2012–14) and into the current assessment
period (Assessment 8, 2015), although the increase was more variable
in the Broome and North Kimberley LCDs. In Assessment 7 (2012–14),
at least half of the WARMS sites had an increase in the perennial grass
frequency and the frequency remains close to 100% in all LCDs (Figure
3.2.1 and Table 3.2.2). Perennial grass frequency is currently above that
recorded in Assessment 1 (1994–96) in all LCDs except Broome, where
initial frequencies were particularly high. Overall, the plant populations
are stable.

Northern Rangelands
Assessment 7 (2012–14) showed a slight decrease in desirable perennial
grass frequency in the Kimberley, particularly in the North Kimberley
LCD, even though frequency increased at many WARMS sites (Figure
3.2.3 and Table 3.2.4). Because desirable perennial grass frequency
varies among pasture types, this decrease may not indicate a decline
in rangeland vegetation condition, but it does represent a negative
trajectory. The decrease is not yet substantial and desirable perennial
grass frequency remains high in all Kimberley LCDs, with some stations
(including in the North Kimberley LCD), recording frequencies of more
than 95%. This high frequency indicates the Kimberley rangeland’s
capacity as a pastoral resource is being maintained.

In the Pilbara LCDs, perennial grass frequency was variable.
Frequencies increased from Assessment 6 (2009–11) to Assessment 7
(2012–14) in the De Grey, East Pilbara and Roebourne – Port Hedland
LCDs and decreased in the Ashburton LCD (Figure 3.2.1 and Table
3.2.2). These frequencies are all below those recorded in Assessment
2 (1997–99). In the Ashburton LCD, there was a substantial decrease in
frequency of nearly 20% (from 90% to 72%) from Assessment 2 (1997–
99) to Assessment 8 (2015).

The change in desirable perennial grass frequency in the Pilbara was
variable. The decrease in desirable perennial grass frequency indicates
that the pastoral capacity of the Ashburton LCD has declined. The
desirable perennial grass frequency in the De Grey, East Pilbara and
Roebourne – Port Hedland LCDs is variable (Figure 3.2.3 and Table 3.2.4).

Southern Rangelands

Southern Rangelands

As with all shrubs and trees, the density of desirable shrubs and trees
has generally decreased in the Southern Rangelands. Density
decreased by 12% from Assessment 3 (2005–10) to Assessment 4
(2010–15) — some sites recorded a decrease of more than 80% — and
density decreased in more than 50% of the WARMS sites in two-thirds
of the LCDs (Figure 3.2.4 and Table 3.2.5). Of note is the decrease in
density of desirable shrubs and trees from Assessment 3 (2005–10) to
Assessment 4 (2010–15) at WARMS sites with above-average seasonal
quality (Table 3.2.6).

In the Southern Rangelands, the shrub and tree density has generally
decreased at the most recent assessment (Figure 3.2.2 and Table
3.2.3). In the Wiluna, Lyndon and Gascoyne–Wooramel LCDs, shrub
and tree numbers decreased at more than 70% of WARMS sites in
Assessment 4 (2010–15). The general decrease in shrub and tree
density in many LCDs indicates an increase in susceptibility to erosion.
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While some LCDs have insufficient WARMS sites to provide an
accurate assessment at the LCD scale, LCDs with a larger number
of sites, such as the Gascoyne – Ashburton Headwaters and Wiluna
LCDs, also show considerable decreases. There was also variation
within LCDs, with an increase in the density of desirable plants at
some WARMS sites in an LCD in which decreases occurred at most
other sites. This variation reflects the heterogeneity of the landscape,
particularly in relation to the resilience of vegetation types to grazing, as
well as possible variations in seasonal quality and grazing management
across larger LCDs.

present in varying densities (from obvious to rare) in many areas. For
example, in 2011, of the 96 WARMS sites assessed in the Gascoyne
River Catchment, 35 sites (36%) had a perennial grass species
present, with buffel grass recorded on 22% of those sites. However,
there was little change overall in the presence of perennial grasses
from Assessment 3 (2005–10) to Assessment 4 (2010–15), suggesting
the increase was localised. These changes may be associated with
buffel grass occupying parts of the rangelands previously occupied by
perennial shrubs. Additionally, this trend may be encouraged by the
increasing proportion of annual rainfall in the hotter summer months,
which provides particularly favourable conditions for buffel grass.

There was an increase in perennial grasses, particularly buffel grass
(Cenchrus ciliaris), in the Southern Rangelands summer rainfall zone.
Buffel grass has become naturalised in the WA rangelands and is

Transition from chenopod pasture to buffel grass pasture in the Southern Rangelands

In 2002, there were 1600 silver saltbush plants
per hectare

In 2008, there were 1000 silver saltbush plants
per hectare, with buffel grass frequency of
about 10%
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In 2015, there were no silver saltbush plants
and buffel grass frequency had increased to
56%

Table 3.2.2 Status, change and overall trend in the average frequency of all perennial grasses, and the seasonal quality in the Northern
Rangelands, 1994–2015

LCD

A4 (2003–05) to
A5 (2006–08)

A5 (2006–08) to
A6 (2009–11)

A6 (2009–11) to
A7 (2012–14)

A7 (2012–14) to
A8 (2015)

1 North Kimberley

Increased

Increased

Stable

Stable

2 Halls Creek –
East Kimberley*
3 Derby –
West Kimberley*
4 Broome

Stable

Stable

Increased

NA

Stable

Stable

Increased

NA

Increased

Stable

Stable

Stable

5 De Grey†

Stable

Decreased

Increased

NA

6 Roebourne –
Port Hedland‡
7 East Pilbara‡

Increased

Stable

Increased

NA

Decreased

Decreased

Increased

NA

8 Ashburton§

NA

Stable

Decreased

Stable

Average frequency (%) at the most
recent assessment & overall trend,
1994–2015
0

25

50

75

Seasonal quality,
1994–2015
100

* Overall trend was determined from Assessment 1 to Assessment 7 (Assessment 8 is scheduled for 2016 or 2017).
†
Overall trend was determined from Assessment 2 to Assessment 7 (Assessment 8 is scheduled for 2016 or 2017).
‡
Overall trend was determined from Assessment 3 to Assessment 7 (Assessment 8 is scheduled for 2017).
§
Overall trend was determined from Assessment 2 to Assessment 8.
NA Data is not available for Assessment 8.
Note: Increased, decreased and stable relate to change between consecutive assessments. The trend symbol relates to overall trend.

Overall trend

Seasonal quality (percentage of sites in LCD)

Increased
Stable
Decreased
Trend symbol is placed at the average frequency at the most recent assessment.

Below average
Above average
Average
The proportion of each colour in the bar length represents the percentage for each class.
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Table 3.2.3 Status, change and overall trend in the average density of all shrubs and trees and the seasonal quality in the Southern
Rangelands, 1994–2015*

Average density per site (plants per hectare)
at the most recent assessment & overall trend,
1994–2015

Average plant size
(width x height
(cm)) at the most
recent assessment
& seasonal quality,
1994–2015

LCD

A1 (1994–99) to
A2 (1999–2005)

A2 (1999–2005)
to A3 (2005–10)

A3 (2005–10) to
A4 (2010–15)

9

Gascoyne – Ashburton
Headwaters
10 Upper Gascoyne

Increased

Decreased

Decreased

105 x 75

Increased

Decreased

Decreased

85 x 55

11 Wiluna

Increased

Stable

Decreased

75 x 55

12 Lyndon

Increased

Decreased

Decreased

80 x 50

13 Gascoyne–Wooramel

Increased

Decreased

Decreased

80 x 50

14 Shark Bay

Stable

Decreased

Stable

115 x 85

15 Murchison

Decreased

Decreased

Decreased

85 x 60

16 Meekatharra

Stable

Decreased

Decreased

80 x 60

17 Cue

Stable

Stable

Increased

95 x 65

18 Mount Magnet

Stable

Increased

Increased

70 x 50

19 Sandstone

Increased

Stable

Stable

55 x 45

0		
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4000		

8000

Table 3.2.3 continued

LCD

A1 (1994–99) to
A2 (1999–2005)

A2 (1999–2005)
to A3 (2005–10)

A3 (2005–10) to
A4 (2010–15)

Average density per site (plants per hectare)
at the most recent assessment & overall trend,
1994–2015
0		

4000		

Average plant size
(width x height
(cm)) at the most
recent assessment
& seasonal quality,
1994–2015

8000

20 Yalgoo

Decreased

Stable

Stable

65 x 45

21 Perenjori

Increased

Decreased

Decreased

70 x 40

24 North-eastern Goldfields Increased

Stable

Decreased

90 x 55

25 Kalgoorlie

Increased

Stable

Decreased

75 x 55

26 Yilgarn

Stable

Decreased

Stable

55 x 40

27 Nullarbor – Eyre
Highway

Increased

Decreased

Stable

65 x 50

* The LCDs of Binnu (LCD 22) and Mount Marshall (LCD 23) had insufficient WARMS sites to represent the LCD.
Note: Increased, decreased and stable relate to change between consecutive assessments. The trend symbol relates to overall trend.

Overall trend

Seasonal quality (percentage of sites in LCD)

Increased
Stable
Decreased
Trend symbol is placed at the average density at the most recent assessment.

Below average
Average
Above average
The proportion of each colour in the bar length represents the percentage for each class.
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Table 3.2.4 Status, change and overall trend in the average frequency of desirable perennial grasses and the seasonal quality in the Northern
Rangelands, 1994–2015

LCD

A4 (2003–05) to
A5 (2006–08)

A5 (2006–08) to
A6 (2009–11)

A6 (2009–11) to
A7 (2012–14)

A7 (2012–14) to
A8 (2015)

Average frequency (%) at the most
recent assessment & overall trend,
1994–2015
0

1 North Kimberley

Stable

Increased

Decreased

Increased

2 Halls Creek –
East Kimberley*
3 Derby –
West Kimberley*
4 Broome

Stable

Stable

Stable

NA

Stable

Stable

Increased

NA

Increased

Stable

Stable

Stable

5 De Grey†

Stable

Decreased

Increased

NA

6 Roebourne –
Port Hedland‡
7 East Pilbara‡

Increased

Stable

Increased

NA

Decreased

Decreased

Increased

NA

8 Ashburton§

NA

Decreased

Decreased

Stable

25

50

75

Seasonal quality,
1994–2015
100

* Overall trend was determined from Assessment 1 to Assessment 7 (Assessment 8 is scheduled for 2016 or 2017).
†
Overall trend was determined from Assessment 2 to Assessment 7 (Assessment 8 is scheduled for 2016 or 2017).
‡
Overall trend was determined from Assessment 3 to Assessment 7 (Assessment 8 is scheduled for 2017).
§
Overall trend was determined from Assessment 2 to Assessment 8.
NA Data is not available for Assessment 8.
Note: Increased, decreased and stable relate to change between consecutive assessments. The trend symbol relates to overall trend.

Overall trend

Seasonal quality (percentage of sites in LCD)

Increased
Stable
Decreased
Trend symbol is placed at the average frequency at the most recent assessment.

Below average
Above average
Average
The proportion of each colour in the bar length represents the percentage for each class.
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Table 3.2.5 Status, change and overall trend in the density of desirable shrubs and trees and the seasonal quality in the Southern
Rangelands, 1994–2015*

Average density per site (plants per hectare) at the
most recent assessment & overall trend,
1994–2015

Average plant size
(width x height
(cm)) at the most
recent assessment
& seasonal quality,
1994–2015

LCD

A1 (1994–99) to
A2 (1999–2005)

A2 (1999–2005)
to A3 (2005–10)

A3 (2005–10) to
A4 (2010–15)

9

Gascoyne – Ashburton
Headwaters
10 Upper Gascoyne

Increased

Decreased

Decreased

60 x 50

Increased

Decreased

Decreased

55 x 40

11 Wiluna

Increased

Stable

Decreased

50 x 40

12 Lyndon

Increased

Decreased

Decreased

65 x 45

13 Gascoyne–Wooramel

Increased

Decreased

Decreased

60 x 40

14 Shark Bay

Stable

Decreased

Decreased

70 x 55

15 Murchison

Stable

Decreased

Decreased

50 x 40

16 Meekatharra

Slightly decreased Decreased

Decreased

50 x 40

17 Cue

Slightly decreased Stable

Slightly Increased

50 x 45

18 Mount Magnet

Stable

Increased

Increased

40 x 30

19 Sandstone

Increased

Stable

Stable

35 x 30

0		
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4000		
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Table 3.2.5 continued

LCD

A1 (1994–99) to
A2 (1999–2005)

A2 (1999–2005)
to A3 (2005–10)

A3 (2005–10) to
A4 (2010–15)

Average density per site (plants per hectare) at the
most recent assessment & overall trend,
1994–2015
0		

4000		

Average plant size
(width x height
(cm)) at the most
recent assessment
& seasonal quality,
1994–2015

8000

20 Yalgoo

Decreased

Stable

Stable

45 x 35

21 Perenjori

Increased

Decreased

Decreased

55 x 30

24 North-eastern Goldfields Increased

Stable

Decreased

50 x 35

25 Kalgoorlie

Increased

Slightly decreased Decreased

50 x 35

26 Yilgarn

Stable

Slightly decreased Stable

55 x 40

27 Nullarbor – Eyre
Highway

Slightly increased

Decreased

50 x 40

Decreased

* The LCDs of Binnu (LCD 22) and Mount Marshall (LCD 23) had insufficient WARMS sites to represent the LCD.
Note: Increased, decreased and stable relate to change in the particular cycle. The trend symbol relates to overall trend.
Overall trend

Seasonal quality (percentage of sites in LCD)

Increased
Stable
Decreased
Trend symbol is placed at the average density at the most recent assessment.

Below average
Average
Above average
The proportion of each colour in the bar length represents the percentage for each class.
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Decrease in the desirable shrub saltbush (Atriplex bunburyana) and increase in soil erosion in the Southern Rangelands

In 1998, there were 10 700 desirable plants per
hectare

In 2003, there were 4530 desirable plants per
hectare

In 2009, there were 2500 desirable plants per
hectare with soil erosion on the right hand side

Table 3.2.6 Change in density of desirable shrubs and trees from Assessment 3 (2005–10) to Assessment 4 (2010–15), based on seasonal quality in the
Southern Rangelands

LCD

Change in density (%)
Above-average
Average
Below-average
seasonal
seasonal
seasonal
quality
quality
quality

9 Gascoyne – Ashburton
Headwaters

–36

–28

–40*

10 Upper Gascoyne

–22*

–3

–21

11 Wiluna

–16

–18

–45

12 Lyndon

na

–30

–28

13 Gascoyne–Wooramel

na

–43

–20

14 Shark Bay

na

–17

–3

15 Murchison

–8*

–17

–13

16 Meekatharra

–5

–33

–52

5

7

na

19

24

na

17 Cue
18 Mount Magnet

LCD
19 Sandstone

Change in density (%)
Above-average
Average
Below-average
seasonal
seasonal
seasonal
quality
quality
quality
2

–3

29*

20 Yalgoo

65

1

–6

21 Perenjori

na

na

–28

22 Binnu

na

na

–67*

23 Mount Marshall

na

na

–1*

24 North-eastern Goldfields

na

–7

–16

–10

–5

–18

na

na

–1

–16

–9

–4

25 Kalgoorlie
26 Yilgarn
27 Nullarbor – Eyre Highway

* There were only a few WARMS sites in this category.
na Not applicable: there were no sites in this category.
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Discussion and implications

Reversing a decreased plant population is not straightforward. It was
previously assumed that removing the driver of change would reverse
the change and the previously present desirable perennial species
would return to the rangeland. This simple reversal does not always
happen. In some areas, the rangeland has ecologically changed
and removing the driver (for example, grazing pressure) may have
no effect on reversal or may permit a whole new suite of species to
establish, rather than a return to previous conditions. These changes
are called ‘transitions’ and they can permanently alter the rangeland
and, consequently, a considerable and commonly negative change
in rangeland productivity (Westoby et al. 1989). An example is the
increase in black speargrass (Heteropogon contortus) dominance in the
east Kimberley rangeland (Fletcher 2011).

Substantial changes in the number and composition of desirable
perennials are being recorded at WARMS sites, particularly in
the Southern Rangelands and the Pilbara. These changes imply
management may not be appropriate for the prevailing seasonal
conditions and continuing this trend will result in a steady decline in the
pastoral capacity of the rangelands.
Plant population trend varies between WARMS sites, highlighting the
impacts and interactions of management, seasonal conditions and fire.
However, the duration and direction of the general trend indicates that
the productive capacity of the rangelands in some areas, particularly
in the Southern Rangelands, is changing and that these changes and
their implications need to be incorporated into management decisions.
Managers need to consider the long-term capacity of their rangelands
and judge the extent to which livestock numbers carried on the station
in previous decades are still able to be supported.

Despite perennial grasses replacing desirable shrubs and trees in
some areas, primary production in arid and semi-arid rangelands is
fundamentally determined by rainfall, soils and topography, not by
species composition (Fischer & Turner 1978, Friedel 1981). Changes in

Increase in the undesirable shrub Eremophila spp. in chenopod pasture in the southern Goldfields and Nullarbor

In 1988, there were 6500 saltbush plants per
hectare and 80 Eremophila spp. plants per
hectare

In 2002, saltbush numbers have decreased to
5180 plants per hectare and Eremophila spp.
numbers have increased to 1600 plants per
hectare
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In 2012, saltbush numbers have decreased to
3370 plants per hectare and Eremophila spp.
numbers are stable at 1500 plants per hectare

Increase in black speargrass (Heteropogon contortus) dominance in the east Kimberley

In 1998, black speargrass frequency was 49%

In 2004, black speargrass frequency was 78%

In 2013, black speargrass frequency was 100%

species composition do not significantly increase biomass production,
unless the change is one from a degraded to non-degraded state.
Consequently, changes in the species composition from shrub
dominance to a mixed community containing a large component
of grass — as is occurring at some WARMS sites in the Gascoyne
Catchment, for example — does not necessarily imply an increase
in carrying capacity. The invasion of degraded rangeland by buffel
grass and other grasses or shrubs does not automatically confer on
these areas a carrying capacity greater than that which existed under
the pristine vegetation, although it may greatly increase the carrying
capacity of the degraded rangeland.
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