Land Management Practice

Lime & fertiliser
application

Resource Impact
Soil Acidity

Threshold

Comment

Topsoil: 5.5 (CaCl)

Currently 80% of the ARB has soil salinity of < 5.5 (CaCl)
and 50% of sub soil < 4.8 (CaCl)

Subsoil: 4.8 (CaCl)

Rate of increase not well defined
50% of soils limited in nutrients other than P

Nutrition

Industry standards

Limits to production often not known by landholders –
improve soil testing

Compaction

Penetrometer resistance 2Mpa

Agronomic response

ESP: 6

Response to no-till well documented. Links to SOC
important

Weed management

Climate Change

Tillage practice
 No till
 Soil inversion
 Controlled traffic

Soil structure decline

CEC: Ca 1.5, Mg 0.4, K 0.3, Na 0, Al 0

Repellance

Grazing
management

Erosion

Soil organic carbon

Potential increase in grazing potential stressor for soil
structure
Periodic soil inversion being trialled with grower groups
as management practice
Influenced by roughness, soil types, remnant windbreaks,
pasture & stubble etc.

Paddock cover 50%

2.5%

Stubble
management

Reduced contour farming due to adoption of controlled
traffic potential stressor on soil erosion
Soil organic carbon is often not a good indicator for
assessing soil qualities
Potential for increased carbon storage within soils
Indicators and thresholds no easily defined

Government policy /
regulation

Soil biota

Potential impact of chemical use on soil biota not well
understood
Motivator for many landholders

Chemical usage

Salinity

Catchment water
management

Non-saline: < 2dS/m (ECe)

Potential impact of climate change not well understood

Mildly saline: 2–8dS/m (ECe)

Current area of salinity and rate of spread not known

Highly saline: > 8 dS/m (ECe)

Extent of salinity at equilibrium not well understood

Groundwater within 2m of natural
surface

Highly motivating for many landholders

Catchment salinity (10–20%)

50% of landholder impacted (6% of land surface)

Soil Health

Terms of trade – world
economic climate

External Stressors

Land Management Practice

Terms of trade –
Industry

Water harvesting

Resource Impact

Threshold

Comment

Flow frequency and
volume

10% reduction in rainfall

Clear changes to rainfall–runoff relationship post-1970 and
post-2000

Sediment

50% of river pools impacted

Cultivation practices

Grazing management

Thresholds important but insufficient information to define

Riparian health

30 m buffer Main channel
10m buffer minor tribs.

Climate Change

Fertiliser and lime
application

Better understanding of and ecosystem dynamics is required
to develop more effective critical thresholds

3 trophic layers
Eutrophication

TP 0.06 mg/L
TN: 1.2 mg/L

Thresholds will interact with sediment loads within rivers and
lakes during summer causing concentration of nutrients –
insufficient data available to determine thresholds

NH4: 0.08 mg/L
Industry drainage
(agriculture &
mining)

pH & metals

Attached table
Salinity

Government policy /
regulation

pH range: 6.5–8.0

Lakes < 30 g/L for 150 days (2
yrs/10)
< 45 g/L for 150 days (3
yrs/10)

Stormwater
management

1000 mg/L

Nickel (Ni)

15 ug/L

Zink (Zn)

30 ug/L

Copper (Cu)

2.5 ug/L

Cobalt

90 ug/L

Aluminium

0.08 mg/L

Boron

0.68 mg/L

Manganese

2.5 mg/L

Chromium

1.8 ug/L

Selenium

11 ug/L

Cadmium

0.4 ug/L

Lead

5.4 ug/L

Increasing salinity poses significant risk to aquatic
environments throughout the region

Specific to river reaches –
2,500–10,000 mg/L
Contaminants

(?)

Increasing community concern over reliance on herbicides
and pesticides. Virtually no information to determine threats
and effective thresholds

Loss of Floodplain
connection

Frequency of flooding

Floodplain connection is essential to the health of aquatic
ecosystems. Little is understood about impacts on the aquatic
health of the region

Chemical usage

Magnesium
(Mg)

Based on ANZECC 2000 values for upland lakes and river
systems, South West Western Australia

Aquatic Health

External Stressors

External Stressors

Land Management Practice

Resource Impact

Threshold

Comment

Landscape scale: 30% remnant

Clearing principally associated with change of land use
and mining operations

Land clearing

Cultivation
practices

Corridor
connection and
biodiversity
plantings

Habitat loss / restoration
(fragmentation)

Loss of paddock trees through broad-scale adoption of
controlled traffic

Remnant vegetation buffers: 30m

Size and composition requirements of habitat restoration
plantings to achieve minimum biodiversity standards
largely unknown

Vegetation index

Potential use of “veg machine” to track vegetation vigour

Keystone species

Poor understanding of keystone species

20–30 year fire interval

Cause of senescence well documented, however limited
operational experience in management

Loss of vigour & species loss

Fire management

Climate Change

Corridor width: 30 m (?)

Senescence of shrubland heath
and associated communities

Critical natural grazing pressure
Effective predator control

Predator control
(foxes and cats)

30–50 year fire interval

Better understanding the interaction of fire management
and grazing impacts required
Woodlands appear to be the ecosystem most threatened
by climate change

Critical effective weed control
Decline of woodland health

Fire management for woodlands particularly within the
Great Western Woodland not well understood

Agricultural
drainage

Terms of Trade
for Industry

Extent of future salinity treat unclear

Management
of grazing
pressure

Weed
management

Chemical and
fertiliser use

Decline / management of
mallee health

Lack of recuitment & sellective
removal of species

Chemical and nutrient
contamnation of remnants

20–50 year fire interval

Relatively poor understanding of mallee vegetation
management criteria

Remnant is fenced to allow effective
grazing management

Weed control in fenced remnants typically required to
allow regeneration

(?)

Impacts of herbicides and pesticides not well understood

Ecosystem Health

Government policy &
regulation

Local scale: 10 ha & 100 ha

External Stressors

Land Management & Business
Practice

Resource Impact

Threshold

Comment

Herbicide and
pesticide usage

Physical and mental health

Impact of chemical use and financial stress on community

Farm debt increased by 160% in the period 2000–2010
Increasing costs /
technology

Increasing farm debt

Debt / Income ratio: 5:1

30% too much debt within the region

Government policy /
regulation

Climate Change

Changing attitude of markets and financial institutions to
deepening debt crisis
Farm
amalgamation
Declining quality of life

Substituting
capital &
technology for
labour

Loss of government
services

Expansion of
mining sector

Access to sporting
facilities
Access to medical
facilities

Key driver for the community

Retirement age

Critical thresholds for population demographics are unclear, but
30% of farmers are aged over 55 and approaching or beyond
retirement age

Population decline

Town: 500 residents

Loss of essential social services appears to occur when town
populations fall below 500 residents

Tightening of labour markets

(?)

Aging population

Already impacting the industry’s capacity to function and predicted
to continue to tighten

Community Health

Terms of trade /
world economic
climate

Increasing mental health problems within the community

