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2.1 Soil acidity
Condition and trend

Soil acidity in the south-west of WA is a major constraint to agricultural production.

Topsoil samples collected since 2005 were rated poor – the pH of more than 70% of surface soils (0–10 cm) was more acidic 
than recommended.

Almost half of the samples collected from the subsurface layers (10–20 and 20–30 cm) had a pH which was rated poor – 
more acidic than recommended.

The majority of agricultural soils are continuing to acidify because the annual use of agricultural lime is 40% of the estimated 
amount required to treat existing acidity and on-going agricultural soil acidification.

Initial assessment of trends over the last decade indicate that the situation is, at best, static or getting worse, except for some 
areas with ready access to lime sources or where extension efforts have been sustained.

Management implications

The opportunity cost of lost agricultural production in the south-west of WA from soil acidity is estimated at $498 million 
annually. In addition, there are other off-site environmental costs.

If soil pH drops below critical levels, root growth is restricted and crop and pasture production is severely limited. In most 
areas, the surface pH is below target and a significant proportion below critical. The situation is similar for the subsurface 
10–20 and 20–30 cm, except in isolated areas with naturally alkaline subsoils.

Existing soil acidity and on-going soil acidification can be economically treated with agricultural lime.

The use of agricultural lime to manage soil acidity needs to increase and be maintained to ensure good condition and 
productivity of the soil resource.

Key messages
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Figure 2.1.1 Resource condition summary for soil acidity. 
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Table 2.1.1 Resource status and trends summary for soil acidity

Ag Soil Zone Summary Condition and trend Confidence

Very 
poor Poor Fair  Good Very 

good
In  

condition
In  

trend
1 Mid West About half of the zone is below target pH but there are indications that 

soil pH is gradually improving.
2 Mullewa to Morawa The majority of soils are below target. With more than 70% of surface 

soils below target, the subsurface soil will continue to acidify.
3 West Midlands About half of the soils are below target, but the trend is relatively 

stable, with a few areas improving.
4 Central Northern 

Wheatbelt
The majority of soils are below target and stable over most of the 
zone, with improvement in the north of the zone.

5 Swan to Scott 
Coastal Plains

A large proportion of soils are below target. The trend shows 
continuing deterioration.

6 Darling Range to 
South Coast

With nearly 90% of surface soils below target, subsurface soils will 
continue to acidify.

7 Zone of Rejuvenated 
Drainage

A large proportion of surface soils are below target. Although the 
trend for surface soils is stable, the subsurface will continue to acidify.

8 Southern Wheatbelt A large proportion of soils are below target, and the trend shows 
continuing deterioration.

9 Stirlings to 
Ravensthorpe

The majority of surface soils are below target, but the trend is 
relatively stable, with a few areas improving.

10 South Coast – 
Albany to Esperance

With almost 90% of surface soils below target, subsurface soils will 
continue to acidify.

11 Salmon Gums 
Mallee

The widespread occurrence of alkaline and calcareous soils results in 
relatively good conditions with a stable trend.

Adequate high-quality evidence 
and high level of consensus
Limited evidence or limited 
consensus
Evidence and consensus too 
low to make an assessment

Improving

Deteriorating

Stable

ConfidenceRecent trends

Unclear

Variable

Very Good <30% of soil profiles below target pH

Good 30–55% of soil profiles below target pH

Fair 45–55% of soil profiles below target pH

Poor 55–70% of soil profiles below target pH

Very poor 70% of soil profiles below target pH

Condition grades
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Overview
Soil acidification is a natural process that is accelerated by agriculture. 
It is primarily caused through the leaching of nitrates from nitrogen 
fertiliser or organic matter and removal of cations in products. The 
effect of acidity, or low pH, in the surface 10 cm is different compared 
to the subsurface 10–30 cm soil layers. The main effect of low pH in the 
surface soil is on nitrogen fixation by legume-rhizobia symbiosis and 
on the availability of nutrients. In the subsurface layers low pH causes 
an increase in the solubility of aluminium, which is toxic to plant roots, 
resulting in restricted root growth and poor access to moisture and 
nutrients.

Soil profile at Tammin stained with universal indicator showing acidic 
subsurface layer (stained orange), which prevents roots reaching deeper 
soil layers with suitable pH (stained green).

Soil acidity is estimated to cost broadacre agriculture $498 million 
per year in WA (Herbert 2009) or about nine per cent of the average 
annual crop. It is one of the few soil constraints (particularly subsurface 
constraints) that can be treated with appropriate management.

Assessment method
Geo-located soil samples were collected across the agricultural areas 
of south-west of WA during 2005–12 by Precision SoilTech (Andrew et 
al. 2007), a federal government funded Caring for our Country project in 
conjunction with smaller datasets including resampling of Weaver and 
Reed (1998) and Summers and Weaver (2006) sites. A total of 161 000 
samples, including about 67 000 samples taken from the subsurface 
(10–20 and 20–30 cm layers), were collected from over 93 000 sites and 

used (anonymously) to 
determine soil pH status 
and trend.

The pH of the samples 
were determined in 
calcium chloride solution 
(pHCa) and this data was 
used to create a map of 
the proportion of samples 
below the DAFWA targets 
of pHCa 5.5 (0–10 cm 
layer) and pHCa 4.8 (10–20 
and 20–30 cm layers) 
for each of 19 major soil 
types. This information 
was further apportioned 
to 11 Ag Soil Zones and 
mapped at a regional 
scale.

Joel Andrew (Precision SoilTech) samples 
soil in three distinct 10 cm increments to 
30 cm for analysis of soil pH.



30

Changes in soil pH were determined by comparing the proportion of 
samples from the surface 10 cm below the target of pHCa 5.5 collected 
during 2004–06 with those from 2010–12. The changes were recorded 
on the map to show whether there had been an improvement (a 
reduction in the number of samples below the target), no change or a 
decline (an increase in the number of samples below the target) in the 
condition of the soil resource.

Current status and trend
Soil acidity, as indicated by the proportion of samples collected that 
were below the recommended pH targets, is widespread and extreme 
in many areas of the south-west of WA, particularly in sandy soils.

Of the samples collected since 2005, 72% from the 0–10 cm layer and 
45% from the 10–20 and 20–30 cm layers were below the target pHCa 
of 5.5 and 4.8, respectively. Although this data highlights the extent of 
soils with less than optimal pH profiles, this broad scale summary does 
not identify problem areas or soil types.

Mapping of farm scale information has generated a current situation 
analysis for soil pH in the south-west of WA (Figure 2.1.2). The extent 
and severity of acidity varies geographically and with soil type.

The Central Northern Wheatbelt Ag Soil Zone had a similar proportion 
(72%) of 0–10 cm layer samples from the dominant sandy earths below 
the pH target, but a greater proportion of samples from the 10–20 
and 20–30 cm layers (66%) below the target, compared to average 
wheatbelt soils.

In contrast, gravel soils of the Darling Range and South Coast Ag Soil 
Zones returned 89% of samples below the target for the 0–10 cm layer. 
However, subsurface acidity was less common with 34% of samples for 
the 10–20 and 20–30 cm layers below the target.

A similar pattern for the deep sandy duplex soils of the Southern 
Wheatbelt Ag Soil Zone was observed with 84% of samples from the 

0–10 cm layer below the target and 36% of samples from the 10–20 
and 20–30 cm below the target.

This integration of farm-level data provides knowledge at the regional 
scale and helps to identify regional differences. It also provides a more 
detailed state-wide assessment and potentially allows comparison with 
other regions and states.

This information does not help farm management; however, it raises 
awareness and understanding of the issue and its significance.

The differences between the proportion of sites with surface pH less 
than target compared to the proportion of sites with surface pH less 
than critical, gives a strong indication that the surface soil pH can be 
increased to above target (pHCa 5.5) over significant areas with the 
application of one to three tonnes per hectare of good quality lime. This 
will cost from $50 to $150 per hectare. If soil surface pH can be raised 
and maintained above the target this will ensure that management of 
subsurface acidity will be achieved over time. Field trials have shown 
that soil pH can be increased by applying lime.

Farmer case studies demonstrate long-term changes on a paddock 
scale following the application of lime to treat soil acidity. To date it 
has not been possible to monitor changes in soil pH on a regional 
scale other than by purpose designed and expensive small catchment 
scale monitoring programs (e.g. Gabby Quoi Quoi, NLWRA 2007). With 
access to the extensive data set reported here it has been possible to 
calculate the change in proportions of surface samples with pH below 
the targets between 2004–06 and 2010–12.

The proportion of samples below the pH target for the top 10 cm of 
soil, appears to have remained relatively static for extensive areas of 
the south-west of WA (areas indicated by yellow – a change of plus or 
minus 20%; Figure 2.1.3). This finding, together with the map showing 
that the majority of the samples fall below the target, shows that there 
has been no change to an already bad situation.
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Figure 2.1.2 Percentage of sites sampled (2005–12) with soil pH at 0–10 cm depth below the DAFWA target of pHCa 5.5 (left) and critical pHCa 5.0 
(right). Grey indicates native vegetation and reserves.
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Figure 2.1.2 (cont.) Percentage of sites sampled (2005–12) with soil pH at 10–20 cm depth below the DAFWA target of pHCa 4.8 (left) and critical 
pHCa 4.5 (right). Grey indicates native vegetation and reserves.
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Figure 2.1.2 (cont.) Percentage of sites sampled (2005–12) with soil pH at 20–30 cm depth below the DAFWA target of pHCa 4.8 (left) and critical 
pHCa 4.5 (right). Grey indicates native vegetation and reserves.
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Similarly, although the area shaded green indicates an improvement – 
a smaller proportion of samples were below the target pH in 2010–12 
compared to 2004–06 – for the majority of the area shaded green, 
50–75% of samples collected were still below target. Confidence in the 
results, expressed by the average sample density, is shown in figure 
2.1.4. In most agricultural areas of the south-west of WA confidence in 
the results is considered to be high.
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Figure 2.1.3 Difference in per cent (%) of surface (0–10 cm) samples 
below the recommended target of pHCa 5.5. Samples 
collected in 2010–12 compared to 2004–06. Positive 
numbers indicate improvement.

Figure 2.1.4 Confidence map showing average sample density, 
expressed as area (ha) that each topsoil sample represents.

Discussion and implications
Soil acidification and acidic soils are issues that confront all forms of 
agricultural production. Liming to maintain optimal soil pH is necessary 
to ensure long-term quality of the soil resource. However, the extent to 
which different sections of the industry deal with the problem varies.



34 35

Grain cropping systems
The management of soil acidification is more problematic in broadacre 
farming. Broadacre grain farming in WA is characterised by low inputs 
and low yields by world standards grown typically on sandy soils. While 
the rate of acidification is relatively slow, these soils have poor buffering 
capacity and are susceptible to leaching losses of nitrogen. As a 
result many have acidified, particularly in the subsurface layers, to the 
extent where aluminium toxicity is impacting on water and nutrient use 
efficiency through reduced root growth. Grain yield is reduced when 
crops depend on access to subsurface moisture to fill grain at the end 
of the growing season. Subsurface soil acidity prevents or restricts this 
access.

While lime use by grain growers has increased since the mid 1990s, 
adoption is less than is required and most soils have continued to 
acidify. Growers indicate overall cost and time to recoup costs from 
liming are the major barriers to greater adoption (Fisher 2009) especially 
as poor seasonal conditions and declining terms of trade have made it 
difficult to increase spending.

Intensive agriculture
For intensive agriculture such as horticulture – vegetable and fruit 
growing and vineyards – the cost of applying lime to manage the 
acidifying effects of their practices is a relatively small component 
of their overall input costs. That coupled with the relatively large 
production losses associated with allowing the soil to acidify below 
optimum means that growers manage soil acidity reasonably well.

Dairy systems
In the high rainfall regions, dairy farming is characterised by high 
productivity, high fertiliser input (particularly nitrogen) and high product 
removal and translocation leading to a more acidification. Dairy farming 
is predominantly located in coastal regions south of Perth where the 
majority of the limestone deposits are found. Dairy farmers need to be 
aware of the implications of on-going acidification and ensure that they 
have appropriate management plans to ensure that adequate lime is 
applied. Proximity to limestone resources south of Perth limits haulage 
costs but quality issues need to be considered. Lower neutralising 
value will increase the amount of lime required to manage soil pH.

Lime delivery, Wongan Hills; spring liming of pasture, Bodallin; surface application of lime, south of Northam.
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There is increasing recognition amongst growers that lime use needs to 
increase and the trend in use is positive (Figure 2.1.5). However, while 
agricultural lime sales increased to just over one million tonnes in 2012 
(Lime WA Inc. pers. comm.), this amount is only 40% of the estimated 
requirement of two and one-half million tonnes per year for the next 10 
years needed to reach the recommended targets.

Figure 2.1.5 Agricultural lime sales 2005–12 in the south-west of 
Western Australia. Source: Lime sales figures from Lime 
WA Inc and other contributing suppliers of agricultural lime 
(estimated market share 85–90%).

Livestock system
Broadacre livestock production has been characterised by the adoption 
of pasture species more able to tolerate acidic soils. This has not 
helped encourage the adoption of liming in mixed farming enterprises. 
Adopting a farming system that uses tolerance to acidity alone 
exacerbates the severity of the problem and hastens the point at which 
this system no longer functions. Crop and pasture species and varietal 
tolerance of the effects of soil acidity should be used together with 
a liming program. Recent recognition of the impact of low soil pH on 
the availability of nutrients (Scanlan et al. 2013) and on the functioning 
of the legume-rhizobium symbiosis (Howieson and Ballard 2004) has 
increased awareness of the need for agricultural lime to be applied in 
our farming systems.

Recommendations
The data set used is unique in Australia. This investigation has only 
been possible through the delivery of state and federally funded 
projects by a collaborative team of government and private enterprise. 
This process has been able to protect individual privacy and at the 
same time generate significant understanding of the trends and 
resource condition. This information enables lime use targets to be set 
that could, if met, remove most of the yield constraint caused by soil 
acidity.

To achieve these targets, the following questions need to be 
considered:

•	 How can the value of information generated by private enterprises 
be maximised to improve the management of soil acidity?

•	 Are the supplies of agricultural lime adequately protected for use 
in agriculture?

•	 Which soils should be given priority management?

•	 Can the physical and human infrastructure cope with a doubling 
of lime use?
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•	 Do alternatives to the current short window of opportunity for 
liming prior to seeding need to be explored?

This assessment demonstrates that agriculture has acidified the soil 
across large areas of the south-west of WA to a point where urgent 
action is required. The adoption of best practice to treat existing and 
on-going acidification will have significant economic and environmental 
benefits.

Productive agriculture will continue to acidify the soil. However, 
acidification can be minimised by following the best practices of soil 
sampling for both pH and nutrient status. This will help determine 
appropriate fertiliser application rates in line with expected yields based 
on season and subsurface pH. In addition, in-season plant tissue 
testing enables growers to adjust fertiliser applications to maximise 
efficient use of fertilisers.

1 Mid West 
% of samples below target pHCa

Soils % of Zone

Target 
pHCa 5.5 Target pHCa 4.8 Half of surface soils samples were below the target compared with an overall total of more than 

70%. This could indicate that progress is being made in the treatment of soil acidity in this zone. 
This assumption is further supported by the proportion of samples below target in the 10–20 cm 
layer (about the same as overall) compared with the higher proportion of samples below target for 
the 20–30 cm layer (almost 70%) for the pale sands and coloured sands respectively. This could 
indicate that amelioration through surface application of lime has not yet had an impact at the 
deeper depth, or more likely, that insufficient lime has been applied.

Shallow loams have a high proportion of surface samples below the target pH. This could mean that 
these soils are less vulnerable than the sands to acidification. However, due to their productivity and 
the absence of liming, the surface has acidified significantly.

The lower proportion of samples from the subsurface depths below the targets is a reflection of 
the higher buffering capacity of the soil and hence its ability to resist a decrease in pH. A similar 
situation exists in the clay and shallow loamy duplex soils although the trends are less clear at 
depth. This may be a reflection of the variability in depth of the surface soil.

0–10 
cm

10–20 
cm

20–30 
cm

All soils 100 50 47 56

Main soils

Coloured sands 43 49 48 68

Pale sands 11 53 59 68

Shallow loam 11 64 46 28

Clays and shallow 
loamy duplexes 10 46 51 44

Using appropriate fertilisers or retention of stubble on paddocks can 
reduce the rate of acidification, though not stop it. The application of 
agricultural lime is the most effective way to reduce soil acidity and 
improve water use efficiency.

Summary tables
These tables present a summary of the percentage of samples below 
target for depths 0–10 cm, 10–20 cm and 20–30 cm for each of the 11 
Ag Soil Zones. In addition, the results for the main three to four soils in 
each zone are presented. A brief commentary is also provided about 
these results within each Ag Soil Zone.

Colour scheme for table % of soil type below target

0–24

25–49

50–74

75–100
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2 Mullewa to Morawa 
% of samples below target pHCa

Soils % of Zone

Target 
pHCa 5.5 Target pHCa 4.8 In a zone dominated by low rainfall and cropping, subsurface acidity constrains yields and 

productivity by restricting root access to moisture and nutrients deeper in the soil profile. Increased 
testing and awareness of subsurface soil acidity is recommended.

Shallow loam, coloured sands and sandy earths dominate this zone. The shallow loam has a 
high proportion of soil samples from the surface layer below the target and around 50 to 60% of 
samples from the subsurface layer are also below target. In contrast, the coloured sands and sandy 
earths, which also have a high proportion of surface samples below the target, have 76 to 85% of 
the subsurface samples below the target.

0–10 
cm

10–20 
cm

20–30 
cm

All soils 100 73 67 64

Main soils

Shallow loam 27 76 58 55

Coloured sands 19 69 76 80

Sandy earths 12 87 85 84

3 West Midlands 
% of samples below target pHCa

Soils % of Zone

Target 
pHCa 5.5 Target pHCa 4.8 This zone is characterised by mixed farming with a relatively recent increase in the proportion of 

cropping. The proximity to high quality lime supplies means that lime costs are relatively lower than 
for other zones.

From 50 to 60% of surface soils samples were below the target compared with more than 70% 
throughout the entire agricultural area in the south-west of WA. This could indicate that progress is 
being made in the treatment of soil acidity in this zone. This is further supported by the proportion 
of samples below target in the 10–20 cm layer (also less than overall) compared with the higher 
proportion of samples below target for the 20–30 cm layer (50–60%) in the pale and coloured 
sands respectively. This could indicate that amelioration through surface application of lime has not 
yet had an impact at the deeper depth. This is consistent with observed trends in lime use and the 
quantities required to adequately treat existing and on-going acidity.

0–10 
cm

10–20 
cm

20–30 
cm

All soils 100 57 40 50

Main soils

Pale sands 32 57 34 51

Coloured sands 26 52 46 62

Gravels 14 67 34 35
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4 Central Northern Wheatbelt 
% of samples below target pHCa

Soils % of Zone

Target 
pHCa 5.5 Target pHCa 4.8 This zone is dominated by cropping. Agricultural productivity is being constrained through reduced 

access to moisture and nutrients under these conditions.

Surface soil acidity is a concern because it indicates that the pH of much of the surface soil is below 
that required to ensure that subsurface acidity is being addressed by lime movement from the 
surface.

Seventy-two per cent of surface layer samples from the dominant sandy earths soil type had a pH 
below the target. Compared to the other dominant soil types (clays and shallow loamy duplexes and 
deep loamy duplexes and earths), a greater proportion of samples from the subsurface layers (65 
and 68%) were below the target. A high proportion (>60%) of surface samples for the clays and 
shallow loamy duplexes and deep loamy duplexes and earths were below the surface layer target 
pH.

0–10 
cm

10–20 
cm

20–30 
cm

All soils 100 65 50 51

Main soils

Sandy earths 28 72 65 68

Clays and shallow 
loamy duplexes 13 73 47 44

Deep loamy 
duplexes and earths 11 60 45 46

5 Swan Coastal Plain to Scott Coastal Plain 
% of samples below target pHCa

Soils % of Zone

Target 
pHCa 5.5 Target pHCa 4.8 Soil acidification and resulting poorer root growth and nutrient use is likely to be more important 

in coastal zones because of the implications for nutrient leaching and eutrophication of waterways. 
Increased testing and awareness of subsurface soil acidity is recommended as well as consideration 
of lime quality when calculating appropriate rates.

This coastal zone is dominated by four main soils accounting for about 70% of the area. Surface 
soils acidity is extreme. From 70 to 81% of samples collected had pH below the recommended 
target for the layer depending on soil type. Subsurface acidity in the 10–20 cm layer is also an 
issue, although fewer subsurface samples were collected from this region, probably due to the 
dominance of pasture and a decreased need to access deeper soil moisture because of the higher 
rainfall. 

0–10 
cm

10–20 
cm

20–30 
cm

All soils 100 82 66 77

Main soils

Pale sands 21 81 39 67

Gravels 21 79 61 52

Semi wet soils 15 85 84 83

Coloured sands 12 68 60 60
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6 Darling Range to South Coast 
% of samples below target pHCa

Soils % of Zone

Target 
pHCa 5.5 Target pHCa 4.8 The historical dominance of pastures compared to cropping is likely to have contributed to greater 

acidification of the surface soil. This zone is dominated by gravels, comprising 63 percent of the 
area. Nearly 90% of top soils samples collected had a pH below the target.

As for the Zone of Rejuvenated Drainage, the degree of acidification reflects the generally higher 
production associated with higher rainfall compared to zones further east and the limited capacity 
of the surface sandy soils to resist change in pH (low buffering capacity). The major impact of soil 
acidity in this zone is in the surface 10 cm, although half of the 10–20 cm samples from the deep 
loamy duplexes and earths were below target. The situation improved with depth with around 30% 
of samples from the 20–30 cm layer having a pH below the subsurface target. This result probably 
reflects the variable depth of the sandy or loamy textured surface soil, which is more prone to 
acidification. 

0–10 
cm

10–20 
cm

20–30 
cm

All soils 100 86 40 29

Main soils

Gravels 63 89 38 29

Deep loamy 
duplexes and earths 9 80 50 33

Saline wet 8 88 46 27

7 Zone of Rejuvenated Drainage 
% of samples below target pHCa

Soils % of Zone

Target 
pHCa 5.5 Target pHCa 4.8 This zone is dominated by deep sandy duplex soils comprising 55% of the area. In this soil 

type 87% of topsoil samples collected had pH below the recommended target. This degree of 
acidification reflects the generally higher production associated with higher rainfall, compared to 
zones further east and the low capacity of the surface sandy soils to resist change in pH (low buffer 
capacity).

The other two soils – gravels and deep loamy duplexes and earths – had somewhat lower 
proportions of surface samples below the target pH. However, more than half were below target. The 
situation for this zone improved with depth, with only 30–40% of samples from the 20–30 cm layer 
having a pH below the target. This result reflects the change in soil type with depth, characteristic of 
the duplex soils.

0–10 
cm

10–20 
cm

20–30 
cm

All soils 100 74 47 40

Main soils

Deep sandy 
duplexes 55 87 52 41

Gravels 11 68 46 40

Deep loamy 
duplexes and earths 7 64 40 30



40 41

8 Southern Wheatbelt 
% of samples below target pHCa

Soils % of Zone1

Target 
pHCa 5.5 Target pHCa 4.8 This zone is dominated by duplex soils with deep sandy duplexes and alkaline shallow duplexes 

comprising over 40% of the area. Acidity in the surface soil is extreme. More than 80 and up to 
89% of samples collected had pH below the recommended target for the layer. Unless surface soil 
pH is increased, the subsurface soil layers will continue to acidify and restrict productivity.

The subsurface layers of alkaline shallow duplexes and the saline wet soils are at lower risk. 
However, for the deep sandy duplexes and the gravels that make up 38% of the area, the risk of low 
soil pH increases, with 40 to 50% of the samples collected from the 10–20 cm layer being below 
the recommended target and around 30% of the samples from the 20–30 cm layer samples also 
below the target. 

0–10 
cm

10–20 
cm

20–30 
cm

All soils 100 82 39 25

Main soils

Deep sandy 
duplexes 25 84 41 28

Alkaline shallow 
duplex 17 80 28 17

Saline wet 13 74 19 8

Gravels 13 88 53 34

9 Stirlings to Ravensthorpe 
% of samples below target pHCa

Soils % of Zone

Target 
pHCa 5.5 Target pHCa 4.8 This zone has a similar pattern to adjacent zones. Around 80% of samples collected from the 

0–10 cm layer have a pH below the recommended target. From 20 to 30% of the samples from the 
10–20 cm layer and 10 to 20% of the samples from the 20–30 cm layer were below the subsurface 
target, perhaps as a consequence of lower productivity and a greater impact of the duplex 
subsurface layers.

Surface acidity impacts on nutrient availability and on the effectiveness of legume symbiosis to fix 
nitrogen. Increased testing and awareness of subsurface soil acidity is recommended as well as 
taking lime quality into account when calculating application rates.

0–10 
cm

10–20 
cm

20–30 
cm

All soils 100 80 24 15

Main soils

Alkaline shallow 
duplex 23 80 32 9

Shallow sandy 
duplexes 21 82 23 17

Deep sandy 
duplexes 18 81 28 21

Clays and shallow 
loamy duplexes 10 77 17 9
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10 South Coast – Albany to Esperance 
% of samples below target pHCa

Soils % of Zone

Target 
pHCa 5.5 Target pHCa 4.8 This coastal zone is dominated by duplex soils with deep and shallow sandy duplexes, gravels 

and pale sands comprising over 80% of the area. Acidity in the surface 0–10 cm is extreme. 
From 80 to 91% of samples collected had pH below the recommended target for the layer.

Over 60% of the subsurface samples collected had pH less than the target. This probably 
reflects the greater proportion of deeper sandier soils across this zone.

Unless surface soil pH is increased the subsurface layers will continue to acidify and restrict 
productivity. Increased testing and awareness of subsurface soil acidity is recommended as 
well as consideration of lime quality when calculating appropriate rates as many lime sources 
from this area tend to be coarser and of lower neutralising value than sources to the north of 
Perth.

0–10 
cm

10–20 
cm

20–30 
cm

All soils 100 88 59 42

Main soils

Deep sandy duplexes 42 91 55 40

Shallow sandy duplexes 14 83 63 31

Gravels 13 86 62 46

Pale sands 12 85 60 45

11 Salmon Gums Mallee 
% of samples below target pHCa

Soils % of Zone

Target 
pHCa 5.5 Target pHCa 4.8 This zone is dominated by alkaline shallow duplex soils. The numbers of samples from across 

this zone reflect the distinct change in soil type. Notwithstanding the obvious differences to 
all the other Ag Soil Zones, the major soil type – alkaline shallow duplex – still has 42% of 
samples from the surface 0–10 cm below the recommended target pH.

Although there is no indication that there is a subsurface acidity risk in this zone, it is still 
possible that surface acidity could be affecting nutrient availability and nodulation of legumes. 
The overall numbers of samples for this zone are relatively low, especially for the subsurface 
layers.

0–10 
cm

10–20 
cm

20–30 
cm

All soils 100 38 3 3

Main soils

Alkaline shallow duplex 68 42 3 1

Calcareous loamy earths 17 12 n.a.* n.a.

Clays and shallow loamy 
duplexes 7 9 n.a. n.a.

* n.a. insufficient data for reliable assessment
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