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Overview
The Agriculture Resource Management 
and Assessment branch supports the 
Commissioner of Soil and Land Conservation 
by providing information and technical  
advice to land managers on the  
sustainable use of Western Australia’s  
land resources and prevention  
of degradation. 

UNDER THE SOIL AND LAND CONSERVATION ACT 
1945, the functions of the Commissioner include prevention 
and mitigation of land degradation, promotion of soil 
conservation, encouragement of best land management 
practice to prevent degradation, and education of land 
holders and the broader community in land conservation.
As well as providing information and technical advice, the 
branch supports these functions by monitoring land and 
water resource condition and by preventing degradation from 
new developments, particularly in areas of northern WA that 
are moving from historical pastoral activities to agricultural 
production.
The branch comprises five sub-programs to facilitate delivery 
of all of the Commissioner’s responsibilities:
• data modelling and analysis
• water science
• soil science
• rangelands science 
• planning, regulation and extension.  

Dr Melanie Strawbridge 
DIRECTOR, AGRICULTURE RESOURCE 
MANAGEMENT AND ASSESSMENT
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Grains

Core functions of the Agriculture Resource Management 
and Assessment branch 

“To most people soil is just dirt, but to 
the farmer soil has potential. It is the 
engine room for our food production 
and the foundation for many 
ecosystem services supporting life.   

MELANIE STRAWBRIDGE, DIRECTOR

Grains
Agriculture Resource 
Management and Assessment 

• Administer the Soil and Land Conservation 
Act 1945 under the direction of the 
Commissioner

• Support the Soil and Land Conservation 
Council

• Coordinate strategic resource management 
projects, such as the governmental 
response to the Office of the Auditor 
General’s Salinity Report

• Develop and implement risk-based monitoring 
and compliance of rangeland condition as part 
of broader Pastoral Lands Reform

• Land and water resource assessments and 
research (e.g. DPIRD Soil Health KPIs)

• Strategic resource management policy and 
advice (e.g. WA Soil Health Strategy)

• Land and water resource policy and 
planning advice (e.g. WAPC)

• Strategic stakeholder engagement  
(e.g. Grower Group Alliance; NRM WA)

• Coordinate provision of consistent  
cross-pillar advice to the Minister for 
Agriculture as appropriate.
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Maps and tools reduce 
fertiliser costs and 
nutrient run-off
OVER THE PAST 12 YEARS DPIRD’s Whole Farm 
Nutrient Mapping program has soil tested and 
nutrient mapped more than 1200 farms across the 
south-west of Western Australia from Bremer Bay 
to Gingin. The program has been supported by the 
State NRM, Geocatch, Department of Water and 
Environmental Regulation and sampling contractors.
The mapping is designed to improve fertiliser use 
efficiency, which is a major cost on farms, and 
reduce the movement of nutrients off-farm into 
regional estuaries and waterways.

The project highlighted where there was soil acidity 
and an excess or lack of nutrients on farms. Results 
from the project were used to produce colour-coded 
maps for participating landholders.
The maps remove the mystique from soil test 
interpretation by presenting results in an easy-to-
understand way that then enables nutrient use to be 
optimised to increase profitability and reduce nutrient 
run-off to nearby waterways.
Using the whole farm mapping system has  
almost halved fertiliser costs for West Coolup, WA, 
dairy farmers Ally and John Birch. The fertiliser bill  
for the Birches’ farm was previously about  
$20 000 each year but involvement in the mapping 
program has saved Ally and John nearly $9000. 
The Birches discovered they were applying too 
much superphosphate and that their pH levels 
were good, which has allowed them to reduce their 
lime applications to maintenance levels. Part of the 
savings has been spent on targeted applications of 
lime and a new, more accurate fertiliser spreader.

“The whole farm nutrient maps are 
one of the most useful tools we have. 
We consult them often. The coloured 
maps are dramatic, and it really hits 
you between the eyes. They are 
extremely effective at grass roots 
level and whoever came up with 
them deserves a medal. The maps 
showed a group of high phosphorus, 
high potassium, but acid paddocks 
around the dairy to which we have 
since only applied lime, nitrogen and 
sulfur. The economics of savings on 
unnecessary fertiliser is significant, 
and the intensity of the sampling 
gives us confidence. We have had 
no decrease in production using this 
strategy   

FARMER NEVILLE HADDON, SABINA RIVER, 
VASSE GEOGRAPHE CATCHMENT

Over 11 seasons, DPIRD officers mapped 
1257 farms, tested 24 400 paddocks and 
covered 275 000 hectares.

The whole farm nutrient maps are 
one of the most useful tools we have. 
We consult them often. The coloured 
maps are dramatic, and it really hits 
you between the eyes. They are 
extremely effective at grass roots 
level and whoever came up with 
them deserves a medal. The maps 
showed a group of high phosphorus, 
high potassium, but acid paddocks 
around the dairy to which we have 
since only applied lime, nitrogen and 
sulfur. The economics of savings on 
unnecessary fertiliser is significant, 
and the intensity of the sampling 
gives us confidence. We have had 
no decrease in production using this 
strategy.   

FARMER NEVILLE HADDON, SABINA RIVER, 
VASSE GEOGRAPHE CATCHMENT
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Chris Norton, 2018/2019

This map uses a colour scale to classify soil phosphorus
(P). Examine the map key and associated colours to
determine nutrient status. Paddocks shaded black have no
data.

The Colwell P soil test (Colwell, 1965) is used in
conjunction with the soils Phosphorus Buffering Index
(PBI; Burkitt et al., 2002) to determine soil P status. The
critical levels of Colwell P used are derived from Australian
standards (Gourley et al., 2007) with modification for soils
with PBI < 15 (Windsor et al., 2010; Bolland et al., 2010).

Four P status maps are provided to represent different
production levels (80%, 85%, 90%, 95% of maximum
production) to cater for differing production goals of
growers.

Paddock Boundary

Property Boundary

Phosphorus Status (95% of maximum production)

Low

Medium

High

No Data

Legend

Phosphorus status assessed at 95% of maximum
production

500 0 500 1000 1500 2000 m

Sampling of more than 275 000 hectares across the south-west 
of WA as part of DPIRD’s Whole Farm Nutrient Mapping program 
found phosphorous levels were higher than needed on more than 
70 per cent of pasture paddocks. The colour-coded map on the 
right details the soil phosphorus status on a participating farm.
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Nutrient trends exposed 
Sampling of more than 275 000 hectares across the 
south-west of WA through the Whole Farm Nutrient 
Mapping program highlighted some common themes:
• Phosphorus levels were higher than needed 

for pasture growth at 90 per cent of maximum 
production on more than 70 per cent of 
paddocks. Those paddocks with excess 
phosphorus had about twice the amount of 
phosphorus needed in the soil. The 30 per cent 
of paddocks that were phosphorus deficient 
contained about three-quarters of the amount of 
phosphorus required in the soil.

• More than 85 per cent of tested paddocks had 
acid surface soils (pH <5.5 in the top 10cm of 
soil). 

• More than 45 per cent of all paddocks tested 
were deficient in potassium.

• Using the soil sulfur test, 16 per cent were sulfur 
deficient.

The results indicated that fertiliser management 
needed to be altered, with a greater emphasis on 
addressing limiting factors, such as acidity and 
potassium and sulfur deficiency to achieve improved 
production.

The process involved in whole farm nutrient mapping:  
• Collect a representative sample for every paddock on the farm following 

sampling procedures recommended by Fertiliser Australia
• Analyse each sample for phosphorus, potassium, sulfur, phosphorus 

buffering index and pH at an accredited laboratory
• Assess the soil test data against nationally agreed critical values
• Prepare colour-coded maps to assist in fertiliser decision-making
• Develop a nutrient plan supported by Fertcare-accredited agronomists 

and an online nutrient calculator.

Compressor-powered soil sampling auger mounted on a utility. Automated 
soil testing equipment reduces sampling effort and improves sampling 
consistency, making the soil testing process easier and enabling fertiliser 
decisions to be based on sound evidence.
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Workshops change fertiliser 
approach 
The whole farm nutrient mapping process culminates 
in a facilitated, interactive workshop where the 
importance of using an evidence-based approach 
to fertiliser management is reinforced. Farmers leave 
empowered with the skills, tools and knowledge to 
manage nutrients on-farm.
The whole farm nutrient mapping process is evolving 
into a do-it-yourself model with guides and in-field 
training and support for soil sampling, including 
access to sampling augers and mobile apps to 
collect GPS coordinates. The recent release of a 
nutrient calculator (www.agric.wa.gov.au/soil-
nutrients/introduction-nutrient-calculator-high-
rainfall-pastures-western-australia) allows farmers 
to interpret their soil test data and make evidence-
based estimates of their nutrient and fertiliser 
requirements. 
Growers either manually enter their soil test results 
or import the results from a spreadsheet to produce 
colour-coded reports. The calculator determines 
nutrient status and estimates the amount of 
phosphorus, potassium or sulfur required to increase 
current soil test values to target values to achieve a 
user-defined relative yield. “I’ve been to a number of workshops in a variety of different agricultural 

pursuits, this one is a cut above the rest. The content was outstanding, the 
presenters were outstanding, the activities that were used to explain different 
elements at different points was a cut above everything else I have ever seen. 
As a result, I am definitely looking at my phosphorus application, how much  
I am putting out, and when I am putting it out as well.   

LEONARD RUSSELL, FARMER, WARNER GLEN, LOWER BLACKWOOD CATCHMENT

Farmers participating in a hands-on training workshop that 
demonstrated the ‘law of diminishing returns’ when fertilising different 
soils. Beyond an optimum, adding more fertiliser will result in no 
additional yield gain and could lead to nutrient run-off into waterways.
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Teaching machines to 
locate dam sites 
THE SOUTH-WEST AGRICULTURAL AREAS of 
Western Australia have been drier than normal over 
the past ten years, and the projection is for more 
dry seasons. Less rainfall means up to three times 
less run-off and there is a need for improved water 
harvesting into farm dams.

DPIRD research is investigating where to place a dam 
in the landscape to take best advantage of water 
flows across the land.
DPIRD research scientist Nick Wright is using object 
recognition software and terrain modelling techniques 
to develop a digital tool that maps dams and aids with 
surface water management.

The work involves the ‘training’ of machine learning 
models to identify landscape features such as dams 
from high-resolution satellite data. The machine 
learning process automates what would otherwise 
be a very tedious and labour-intensive activity and is 
the only way to efficiently cover the vast areas of WA’s 
agricultural landscapes. 
Nick began his research by developing a map to 
identify all current dams across the south-west of WA.
By feeding 1000 examples of dams into the object 
recognition software, Nick effectively ‘taught’ the 
software how to recognise a dam.
After several hours of training, the software was able 
to recognise the unique characteristics of dams, like 
shape, size and texture, and the program rapidly 
identified existing dams from satellite imagery. About 
200 000 dams were located and mapped across 
WA’s south-west using the approach (see image).
Nick then set his sights on compiling a high-resolution 
terrain model of the whole of the south-west so that 
he could model surface water flow at a paddock 
scale. The surface water flow analysis ensures that 
new dams are placed in parts of the landscape with 
the highest surface water flows.

The model will also be able to predict areas 
that could be at risk of erosion due to the 
slope length and steepness of the land.
The research has culminated in a scientific 
paper recently published in the Journal 
of Remote Sensing and will feed into the 
WaterSmart Farms project that aims to 
improve the long-term drought resilience of 
farms. 
The project will investigate the use of water 
catchments including ‘roaded catchments’ to 
drive more surface water into dam storage. 
Roaded catchments are water-harvesting 
structures designed to increase the amount 
of run-off from the catchment above a dam. 
The ‘roads’ of a roaded catchment are parallel 
ridges of earth with side slopes that cause 
run-off to be directed into troughs or channels. 
The surface is lined with clay and compacted 
to make it smooth and impervious to reduce 
infiltration and increase run-off.
The WaterSmart Farms project will also 
investigate whether groundwater sources 
across the grainbelt can be more accurately 
identified. Nick and his colleagues will 
examine the geological and hydrological 
characteristics of current bores in the grainbelt 
and use machine learning to determine 
locations with a high likelihood of containing 
a groundwater resource. The project will 
be aided by a $700 000 targeted drilling 
program that will explore locations suited to 
desalination of groundwater. 

For every 1mm of lost rainfall, 3mm 
of run-off are lost. The south-west of 
WA has lost a third of its 10mm and 
25mm rainfall events, making its natural 
catchments less effective.
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DPIRD research scientist Nick Wright has taught a computer model how to identify farm 
dams from satellite imagery. The resultant map of dams has been married with a high-
resolution terrain model of surface water flows to enable farmers to place new dams in 
areas that will receive the most water run-off.

Grains
Agriculture Resource 
Management and Assessment 
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Soils guide sets 
standard for 
management
DPIRD’S SOIL EXPERTS have developed a free 
online publication that simplifies the science behind 
soils.
The Simple Guide for Describing Soils explains the 
diversity of Western Australia’s soils and helps users 
to describe the most important parts of a soil profile 
in an easy-to-understand way.
The guide was produced to meet the growing 
demand from industry, community groups and 
individuals seeking to describe and present soil 
information using consistent, professional and  
easy-to-understand language.
WA has a diverse range of soil types including 
ironstone gravelly soils, sandy duplexes, deep sands 
and clays. The requirement to describe these soils 
extends beyond agriculture.
The new guide will be of use to people working 
in a range of fields such as horticulture, nature 
conservation, environmental consulting or planning, 
as well as students and the general public who have 
an interest in soils.

DPIRD has developed a free online guide for describing soil types, which will enable users 
to assign a simple and standardised name to a soil. Obtaining an accurate soil description 
informs what can grow where, whether it is in the garden, the bush or on the farm.



Grains
Agriculture Resource 
Management and Assessment 

DPIRD RESEARCH HIGHLIGHTS 2021   343

The publication provides a step-by-step guide to what 
soil properties to describe, how to describe them and 
the tools to make basic soil classifications.
The guide covers nine basic soil properties including 
depth profile, identifying and naming soil layers, 
texture, coarse fragments, colour, pH and salinity, lime 
layers, structure and water regime.
By being able to understand and describe these soil 
properties, people will then be able to assign a simple 
and standardised name to soil.

Why describe soil? 
Describing and naming a soil enables the simple 
communication of information, so that people can 
easily talk about their soil’s characteristics and 
management in a standard way. A soil description 
helps decide what can grow where, whether it 
is in the garden, the bush or on the farm. For 
example, knowing a paddock soil is a deep sand 
indicates it is probably good to grow lupins or 

carrots but not chickpeas, or that it should be 
revegetated with banksias and not mallees. It is 
also informative to have soils described as part 
of general environmental surveys or monitoring of 
soil condition. For example, during a vegetation 
survey, describing the soil along with a plant 
specimen will give some idea of the plant’s 
environment and requirements.

Examples of different soil profiles

Profile of a gradational soil, with sandy loam 
topsoil grading to sandy light clay subsoil

Profile of a gradational soil, with clayey sand 
topsoil grading to sandy clay loam subsoil

Profile of a duplex soil, with a sandy A 
horizon over a clayey B horizon at 45cm

Profile of a brown loamy gravel grading 
to clay from 40cm down


