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1. INTRODUCTION

The Land Management Manuals Project is a Department of Primary Industries
'self-help' initiative to aid decision making for sustainable land management and
planning This is achieved by increasing the awareness and aiding the
understanding of land resources information within the community

What is a Land Management Manual?

A Land Management Manual is a collation of currently available land resource
data, combined with local knowledge and experience, primarily concerning soils
and their management

The preparation of the Manual involved a series of local producer workshops to
obtain practical soil management information This procedure ensured that the
existing land resource information and its interpretation were up-to-date

What area does the Manual cover?

The Manual discusses the attributes and limitations of the soils used for primary
production for some 2 6 million hectares in the shires of Murilla, Tara and
Chinchilla The project area and its relationship to Manuals in surrounding
regions are shown in Figure 1 1

Why have a Land Management Manual?

Running a successful rural enterprise, over a long period of time, is dependent
on the correct use of the available resources Decision making should be
determined by the ability of the resource to produce - not on historical practices
which in some cases have led to resource degradation

This Manual is designed to increase the awareness of the capabilities of the soils
withm the three shires, and in so doing, minimise potential land degradation It
brings together the currently available resource data and practical management
information in a format which is easy to understand and use

The Manual provides a handy tool for users to identify and evaluate their soils
The consideration of soils information is essential when developing long-term
strategies for property management or for local planning
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What does the Manual contain?

The Land Management Manual package has three major parts contained within a
ring-binder.

• The Field Manual: the core and most important component of the package.
It provides a summary of the region's soil and land characteristics, and
provides recommendations for appropriate management and use. This section
of the Manual also provides information on identifying the soils. Various
visual aids are provided for this purpose, including maps, tables, summary
sheets and landscape and soil photographs. Farmers and graziers wi l l find
the summary sheets that contain land use and management information for
their soils particularly useful. An increased knowledge of soils and their
behaviour helps decision making on optimising production on different soils
while minimising land degradation.

• The Resource Information: a reference document that provides a regional
overview and places the soils information within this context. To support the
information contained in the Field Manual, this document explains local land
resource-related aspects in more detail. Land use problems encountered from
local experience, and the solutions implemented are also dealt with.

• The Land Resource Areas (LRAs) maps: full colour maps showing the
distribution of Land Resource Areas or landscapes (not soils) within the
district.

Who should use the Manual?

The following list illustrates the range of potential users of the Manual.
Although the list only gives one example per user, the range of possible uses is
more extensive.

Present landholders - to re-assess the potential of their property
New landholders - to assess the realistic potential of their property
Potential landholders - to assess the realistic potential of a property
Property Management - for resource-based property planning
Planning (PMP) groups
Landcare groups - for resource-based planning over large areas
Planners/consultants - to assess property and land potential
Extension staff - for sound advice on property potential
Educators - for education on soils and their sound use
Land valuers - for property potential and valuation
Rural banks - for informed decision making
Local authorities - for shire development plans
Dept. of Transport - for better road construction and erosion control





276



2. CLIMATE AND ITS INFLUENCE ON
AGRICULTURE

Vic French

2.1 Introduction

The climate of the three shires is subtropical with average annual rainfall
varying between 500 and 700 mm (see Figure 2.1). Droughts, floods, frosts
and heatwaves, together with unreliable rainfall, are all climatic features which
have a major influence on agricultural production throughout the region.

2.2 Rainfall

Rainfall is summer dominant with approximately 67 % of the total falling in the
October to March period. The highest annual rainfall occurs in the north-east
and the lowest in the south-west.

Table 2.1 Mean monthly rainfall (mm)

TABA

94 84 65 40 38 41 39 29 32 60 69 90 682

97 73 61 39 40 40 41 29 32 54 67 89 663

80 63 63 36 35 36 39 27 28 55 65 83 612

Source: Bureau of Meteorology

Spring and early summer rain is normally generated by storm activity and this
can include violent winds, hail and intense rain. Mid summer rains are more
widespread and are more likely to be related to rain depressions developed in
the north or east coastal regions.

Winter rains are generated by cold fronts linked to low pressure systems moving
from west to east across the southern parts of the continent, and are normally
widespread and of lower intensity than spring and summer rain.

Significant rainfall is often associated with upper level troughs and upper level
low pressure systems which can occur at any time, and are usually difficult to
predict. These upper level influences can be responsible for substantial general
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rainfall and are important for refilling surface water storages for stock and
irrigation purposes, and the recharge of soil moisture reserves for crops and
pastures.

The likelihood of the occurrence of intense rain, with high erosion potential, is
greater in the summer months. However, much of the serious erosion in this
region occurs with autumn and winter rains on land prepared for, or just planted
to winter crop. While the rain may not be as intense at this time of the year, the
soil prepared for winter crop is normally full of stored moisture, crop residue
from the previous crop has broken down, and the soil surface is 'fine' in
preparation for the seedbed. Moisture infiltration rate with the soil in this
condition is very low.

2.3 Floods

Floods occur periodically on the flood plains of the major river systems, the
Condamine/Balonne and the Moonie rivers, and the nearby brigalow areas.

Table 2.2 Peak flood heights (above 10 m) on the Condamine River at Condamine (1924-1994)

The brigalow flood plain of the Condamine River, a major farming area in the
Chinchilla Shire, comprises the flood plains of the Canaga, Cooranga, Jandowae
and Jinghi Jinghi creeks. These plains cover about 90 000 hectares, most of
which are cultivated. The area is relatively flat with average slopes of 0-0.2%.

A l l drainage lines are poorly defined throughout the flood plain, and lack
sufficient capacity to carry flood runoff from upland catchments. As a result,
the plains are regularly flooded and in some areas, crops and pastures are
inundated for extended periods of time. Occasionally, this inundation causes
crop losses, and conversely, the beneficial wetting normally increases the yield
of the following crop.

Large amounts of the flood flow are either concentrated, diverted or blocked by
farm and road infrastructure. Combined with extensive land levelling to remove
melonholes, these factors have contributed to considerable degradation and
water coordination issues in the area.





276



Climate and its influence on Agriculture

Table 2.4 Mean monthly maximum and minimum temperatures for Miles (°C)

Max 32.5 32.0 30.5 28.0 23.0 19.9 19.2 21.0 24.3 28.1 31.0 32.4 26.8

Min 19.8 19.2 17.2 12.6 8.2 5.0 3.2 5.3 8.5 13.3 16.4 18.6 12.3

Note: Miles is the only full meteorological station on the Western Downs.
Source: Bureau of Meteorology

The average minimum daily temperature for Miles in July is 3.2°C. Frosts are
frequent and can be severe. The average number of heavy frosts (less than 0°C)
for Miles is 20 per year.

The first heavy frost at Miles occurs on average on the 10th June, and the last
heavy frost occurs on average on the 31st August. The earliest heavy frost
recorded was on the 24th April , and the last heavy frost recorded was on the 5th
October.

The average maximum daily mid summer temperature is just over 30°C.
Heatwaves (three consecutive days of 38°C or above) are most likely to occur in
December and January (see Table 2.5).

Table 2.5 Heatwave (> 38 °C) occurrence and duration probabilities (%)for Miles

Source: Bureau of Meteorology

2.6 Evaporation

The average daily pan evaporations for Miles are shown in Figure 2.2.
December and January are the two months with the highest evaporation with
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average daily rates of 8.1 mm and 7.6 mm respectively. Daily evaporation rates
can exceed 10 mm.

Evaporation rates during the winter months are much lower with average daily
rates of 2.3 mm for June.

9.0 T

7.5 .-

6.0 . .

mm/day 4.5 . .

3.0 . .

1.5 . .

0.0

7.6

Miles Evaporation

7.6
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4.9
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• I P

JJ

Month

ON

Figure 2.2 Average daily evaporation for Miles (mm)

2.7 Climate in relation to agriculture

Rainfall has a major impact on agriculture in the three shires. However, it can
be misleading to relate monthly or annual totals to the production of either crops
or pastures because of the unreliable nature of rainfall in this area. Unreliable
rainfall, combined with high summer temperatures and evaporation rates, make
winter cropping generally more stable than summer cropping. This is
particularly the case in the Murilla and Tara shires where the proportion of
winter crop to summer crop is about 75:25. Summer crops such as grain
sorghum, millets, mungbeans and cotton can be successfully grown, and are
important components of rotations with wheat and barley. These crops are
better suited to the deeper soils (e.g. Kupunn and Ulimaroa).

The main winter crops are wheat and barley. Chickpeas, although only of
relatively minor importance at present, have the potential to expand
considerably as the need for grain legumes in crop rotations becomes more
evident with declining soil fertility.

10



Climate and its influence on Agriculture

Winter grain cropping is based on growing the crop on moisture accumulated in
the soil profile during the summer fallow Evaporation during the winter
growing period is much lower than for summer cropping which means moisture
usage is more efficient Indeed, very little ram is required during the winter
growing period to produce a good crop of wheat or barley providing the soil
profile is full at planting time

Because of the importance of storing as much moisture as possible in the soil
during the summer fallow, management practices such as mimmum tillage and
fallow weed spraying are the preferred techniques to retain crop residues on the
surface for as long as practicable Surface retention of stubble allows better
moisture infiltration, reduces evaporation from the soil surface and minimises
the level of soil erosion when combined with strip cropping or mechanical
structures such as contour banks

Frosts have a major influence on the time of planting of both wheat and barley
Generally, early planted crops have a higher yield potential than later planted
crops Heavy frosts (0°C or lower) at or soon after flowering can do serious
damage In most years there are only limited opportunities to plant and
strategies such as the use of different varieties (e g quick vs slow varieties) or
moisture seeking planting machinery (e g to allow planting on a specific date)
can be important

Summer crops are well suited to the better soils in the region Including a
summer crop in the rotation is important to assist in weed control strategies, to
provide disease breaks and to provide stability of income Since this is a mixed
grain and grazing district, some of the rotations wil l include forage crops such
as oats, forage sorghum and lab lab Crop residue from the grain sorghum crop
may also provide valuable autumn and early winter feed for stock before oats
are ready for grazing

Grain sorghum is the main summer crop and the preferred planting time is in
the spring Heatwaves (three days of 38°C or more) at or about flowering can
cause head blasting, although it is relatively unusual for a heatwave to coincide
with the susceptible growth stage m this area As mentioned previously,
heatwaves are most likely to occur m December and January.

Pasture growth in summer follows the rainfall pattern Substantial summer rain
leads to prolific grass growth The quality quickly declines after the flowering
stage and the bulk is often carried over into the autumn and winter as dry feed

In the winter, grass growth virtually ceases, although some of the introduced
species such as buffel grass, green panic, purple pigeon grass and Bambatsi wil l
produce some green shoots during warm periods Moderate ram in the winter
promotes herbage which includes the medics (both the naturalised medics and
the more recent introductions) This herbage can make an invaluable
contribution to the winter feed supply, particularly in late winter and early
spring Soils with gilgai microrelief (e g Tara) are noted for producing

11
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excellent winter herbage on relatively little rain. Runoff from the mound to the
depression wi l l concentrate the water and promote this herbage growth.

Further Reading

Clewett, J.F., Clarkson, N . M . , Owens, D.T. and Abrecht, D.G. 1994, Australian Rainman:
Rainfall Information for Better Management, Department of Pnmary Industries, Brisbane.

French, V. (ed.) 1995, WHEATMANplus BARLEYPLAN: a computer based decision support
pro gram for winter crops in Queensland and northern New South Wales, Department of
Primary Industnes, Queensland.
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3. LANDFORM AND GEOLOGY

3.1 Introduction

The occurrence of the landscapes in relation to some of the important factors that
have influenced then" development is discussed briefly in this section.

This summary has been taken from Frank 1971, McLaughlin 1971, Galloway 1974
and van Dijk 1985 and 1988.

3.2 Landform development

Low dissected hills of granite, granodionte and adamellite are the oldest outcropping
rocks in the region. They occur along the Great Divide in the far north of
Chinchilla Shire and are mapped as the Granite Hills LRA.

A greater part of the region is underlain by sedimentary rocks, mainly quartzose and
labile sandstone with some shale, siltstone and mudstone. These rocks were
changed considerably to a deeply weathered material with little or no trace of the
silicates that were in the original rock. This is thought to have occurred during a
long period under a warm and wet climate during Tertiary times (2 to 65 million
years ago) This process affected the entire exposed surface at that time, during
which hills were being worn down and extensive plains formed Deep weathering
(see Glossary) accompanied and followed the erosion of the gently undulating
Tertiary landscape, with the formation of hard, iron and silica horizons and the
alteration of sediments to depths well below the surface. Labile sediments were
significantly altered by deep weathering, but it had little effect on quartzose rocks
due to the predominance of quartz in these rocks.

Areas of softer rocks were subsequently eroded to form sandy, gently undulating
plains (Poplar Box Rises and Poplar Box Flat Plains LRAs), leaving the harder
rocks as stony ridges, scarps and low hills (Light Forests and Ironbark/bull oak
Forests LRAs).

Where removal of the Tertiary weathered landscape and the underlying deep
weathered profile was complete, areas of unaltered sediments were exposed. A
small area of marine sediments, marked by outcrops of calcareous sandstone and
some shale, has been exposed around Coomnth in the south-west of the region
(Rolling Downs LRA). The relief on these sediments is generally undulating and
soils are shallow to moderately deep clays. A similar exposure made up of siltstone
and mudstone occurs m the Dulacca area (also Rolling Downs LRA).

13



Landform and Geology

A dominant feature of the region is the large area of flat brigalow plains (Brigalow
Plains LRA). These plains have been dissected in places by the Condamine River
and its tributaries, resulting in slightly undulating terrain around their edges. The
formation of the clay plains are the result of three major stages of development (van
Dijk 1985, 1988) which cut away nearly all of the deeply weathered surface. These
stages represent separate cycles of landscape evolution, each with distinct soil and
weathering character!sties.

The three stages involved1

• the initial establishment of the extensive upper clay plains topography. This
represents residuals of earlier erosion events. This landscape developed from the
continuation of a converging pattern of very broad plains originating from the
upper Condamine Valley and descending from the Great Dividing Range to the
north. This is evidence that a major climatic change initiated landscape
instability.

• the dissection of the upper clay plains to form a wide valley, leaving few
remnants of the earlier landscape. The sloping and lower clay plains are seen as
the main products of this type of valley cutting. The thick depositional cover of
the lower clay plains indicates an origin by sheet floods i.e. reshaping through
stopping and broad cut-and-fill of the original surface.

• dissection of the lower clay plains. The valley floors were slightly lowered and
partially refilled with the establishment of the present drainage system. Most
depositional materials were lighter textured and have texture contrast soils
developed in them. The plains beyond the valley floors appear to have remained
largely unaffected by erosion and deposition during the period of inset valley
development.

The clayey nature of the brigalow plains soils is related to the derivation of the soil
materials from the weathered mudstones which widely underlie the area, and to
sorting in transport. However, the main factor in their development was the intense
soil weathering towards the end of both the second and third stages, leading to
heavy, dense clay formation in the underlying mudstone and thick alluvia.

The recent alluvium tends to reflect the nature of the source rocks. For example,
soils are sandy in valleys draining sandstone country and finer-textured (e.g. clays)
where draining labile siltstones and shales Cracking clay soils are dominant on
lower alluvial plains which are subject to seasonal flooding (Clay Alluvial Plains
LRA). These are adjacent to rivers (eg. the Condamine River) that rise mainly in
areas of basalt, shale and mudstone. Texture contrast soils and deep sandy soils
occur on upper plains and terraces of local creeks with source areas being
predominantly sandstone (Cypress Pine Sands and Poplar Box Flat Plains LRAs).

14



Landform and Geology

Further Reading

Frank, B.R.C. 1971, Tarn Shire Handbook, Queensland Department of Primary Industries.

Galloway, R.W. 1974, Geology of the Balonne-Maranoa Area, in Lands of the Balonne-Maranoa Area,
Queensland, CSIRO, Australia, Land Research Series No. 34.

McLaughhn, W.J. 1971, Chinchilla Shire Handbook, Queensland Department of Primary Industries.

van Dyk, D.C. 1985, 'Soil Geomorphic History of the Tara Clay Plains S.E Queensland', in Peter D.
Jungenus (ed.),Soils and Geomorphology, Catena Supplement 6, pp. 95 -120.

van Dijk, D.C. 1988, 'The Soil Geomorphic History of the Broken Plain Belt in the Northeast Corner of
the Darling Basin, Eastern Australia', Earth - Science Reviews, no. 25, pp. 433 - 448.
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4. VEGETATION

4.1 Introduction

The vegetation characteristics of the region are determined by a number of factors.
Factors such as climate, soil type and landform combine with land use and
disturbance to influence the composition and structure of the vegetation
communities.

Large areas of the region's vegetation have been modified by clearing, burning and
grazing by stock. Clearing ranges from complete removal of the vegetation for
cultivation, to selected thinning of trees and shrubs to increase palatable grass
species.

4.2 Vegetation classes

The vegetation consists of a mixture of growth forms of varymg height and spacing.
These three features account for most of the appearance of the vegetation and are

used for descriptive purposes in this manual. Vegetation height is divided into
layers for descriptive purposes. The descriptions are based on the tallest layer, the
understorey (containing all layers between the tallest layer and 1 m in height) and
the ground layer. Lower layers may or may not be present. The structural
formation classes for both trees and grasses are simplified from that of McDonald et
al.(1984) and are summarised in Table 4.1.

Table 4.1 Classes and terms used for vegetation description in this manual

a) Structural formation classes for trees

Field criteria for
crown separation

Structural
formation class

touching -
overlap

forest

slight separation

open forest

clearly
separated

woodland

well separated

open woodland

isolated

isolated trees

b) Structural formation classes for grasses

Cover (%)

Structural
formation class

more than 70

closed
grassland

30 to 70

grassland

10 to 30

open grassland

10 to 1

sparse
grassland

less than 1

isolated clumps
or isolated
grasses

17



Vegetation

The use of additional descriptive terms include:
layered - presence of a distinct upper stratum and lower understorey
shrubby - presence of a distinct understorey layer of shrubs less than 2 m high
grassy - presence of distinct ground layer of grasses.

4.3 Major vegetation communities

The vegetation can be classified into three major formations: dry sclerophyll forests,
brigalow - belah forests and woodland, with 25 major natural communities. Due to
seasonal changes, only the shrub and tree layers have been described. Table 4.2
lists the major communities and their relationship to soils and topography.
Appendix 1 provides a list of both common and scientific names of the vegetation
species recorded in these major communities and mentioned throughout this manual.

Dry sclerophyll forests

The term refers to communities with a well developed continuous or discontinuous
canopy usually with a well developed but discontinuous shrub layer Changes in the
communities closely follow the changes in topography, geology and soils. The
topography changes from dissected hills, mesas and buttes to plains with little relief.
Most of the material on which these forests grow is either latentised material (see
Glossary) or alluvium and colluvium derived from the dissection of the old laterite
landscape.

Brigalow - belah forests

The associated soils are generally clay soils with varying degrees of gilgai
microrelief. In the pure belah forests however, the surface soil is often a friable
clay loam to light clay. The black teatree community is generally associated with
the lower lying, poorly drained areas of the brigalow - belah plains. Molly box is a
fringe community, generally found on the edges of the brigalow - belah forests, and
is usually associated with hard setting loamy surfaced soils overlying heavy clays.

Extensive development of the brigalow - belah forest has caused regrowth problems
with brigalow, false sandalwood, hmebush and black teatree Many control
methods have been used including sucker bashing, grazing with sheep, spraying
with weedicides and cultivation

Woodland

Communities in this formation can be divided into two structural sub-forms, a shrub
woodland and a grassland region with scattered trees which grade to a woodland.
This latter sub-form is common in the vicinity of Dulacca and Coomnth.

Within the shrub woodland, there is a considerable variation in structure. The
poplar box - sandalwood and poplar box - silver-leaved ironbark communities are

18



Vegetation

generally closely timbered with many understorey species. The poplar box and
poplar box - Queensland blue gum - Moreton Bay ash communities are generally
more open with fewer understorey species.

In eucalypt communities dominated by narrow-leaved ironbark, the distinction
between a woodland and an open forest is often blurred. However, a grassy
understorey is usually typical of a woodland, and a shrubby understorey (dominated
by Acacia spp.) is typical of an open forest.

Narrow-leaved ironbark, bull oak community

19



Table 4.2 Major vegetation communities and their relationship to soils and topography

MAJOR
COMMUNITIES

MAJOR SPECIES ASSOCIATED SPECIES COMMON SOILS TOPOGRAPHY DISTRIBUTION

Dry sclerophyll forest

narrow-leaved ironbark,
bull oak community

bull oak, cypress pine
community

cypress pine community

dusky-leaved ironbark,
Acacia spp community

spotted gum
community

black wattle, red ash,
ironbark community

narrow-leaved
ironbark, bull oak,
small cypress pine

bull oak and cypress
pine

cypress pine

dusky-leaved ironbark
and black wattle

spotted gum and
black wattle

black wattle, red ash,
cypress pine, narrow-
leaved ironbark

many Acacia spp.,
particularly black wattle;
sometimes false
sandalwood, poplar box,
wilga and myrtle tree
occur

narrow-leaved ironbark,
rusty gum and a lower
layer of Acacia spp.;
sometimes beefwood,
false sandalwood, poplar
box, silver-leaved ironbark

tumbledown gum, rusty
gum, many Acacia spp.,
rough-barked apple,
Queensland blue gum,
Moreton Bay ash, poplar
box, sally wattle, and
yellow jacket in the north

other Acacia spp , rusty
gum, bull oak, spotted
gum, narrow-leaved
ironbark, cypress pine,
red ash, budgeroo

rusty gum, red ash, bull
oak and some hairy oak

hairy oak, bull oak,
budgeroo, quinine bush,
rusty gum and other
Acacia spp

BRAEMAR

BINKEY

CHANNING

HIGHMOUNT

CUTTHROAT

BRAEMAR
CUTTHROAT

CUTTHROAT
HIGHMOUNT
DAVY
COMBIDIBAN
CHINCHILLA

MINNABILLA

BINKEY

MINNABILLA

BINKEY

MINNABILLA

covers a range,
generally mid slopes

covers a range,
generally lower slopes
to flat plains

colluvial slopes and
valley floors

hilltops and upper
slopes

hilltops, upper slopes
and scarps

upper slopes of
rounded hills

throughout the whole area
associated with material
derived from the weathered
sandstone

throughout the whole area
associated with material
derived from the weathered
sandstone

associated with sandy soils
along the edge of the local
creeks and outwash from
weathered sandstone

throughout the whole area
on remnants of weathered
sandstone

on edges of remnants of
weathered sandstone

remnants of weathered
sandstone throughout the
region



MAJOR
COMMUNITIES

lancewood community

poplar box, bull oak
community

gum-topped box
community

softwood scrub

MAJOR SPECIES

lancewood

poplar box and bull
oak

gum-topped box and
black wattle

crow's ash,
yellowwood, red ash
and native olive

ASSOCIATED SPECIES

cypress pine, black
wattle, currawong, some
narrow-leaved ironbark
and other Acacia spp

cypress pine, beefwood,
false sandalwood and
Acacia spp.

cypress pine, bull oak and
other Acacia spp

bottle tree, spotted gum,
narrow-leaved ironbark,
brigalow, vines are
characteristics, frequently
merges with eucalypt
communities

COMMON SOILS

MINNABILLA

FLINTON

ARUBIAL

BOGANDILLA

WERANGA

COALBAH

CADARGA

MINNABILLA

TOPOGRAPHY

upper slopes, scarps
and hilltops

lower slopes and valley
floors

on flat benches with
low slopes

mid and upper slopes
on sandstone

DISTRIBUTION

remnants of weathered
sandstone throughout the
region

spread throughout the
region, mainly on flat plains

small areas scattered
throughout the region

Kragra-Cadarga area north-
east of Chinchilla

Brigalow - belah forest

brigalow community

brigalow, belah, wilga
community

belah community

black teatree
community

mixed brigalow, belah,
poplar box community

brigalow

brigalow, belah and
wilga

belah

dense black teatree

poplar box, brigalow
and belah

isolated belah, wilga and
black teatree

false sandalwood, black
teatree, bottle tree and
limebush

some wilga, false
sandalwood, brigalow,
poplar box, myall and
boonaree

some belah, false
sandalwood and brigalow

wilga, sally wattle, yarran,
limebush, myall and
boobialla

TARA

KUPUNN

TARA

KUPUNN

MOOLA

TAN DA WANNA

ULIMAROA

TARA

KUPUNN

TANDAWANNA

ARDEN

BOGANDILLA

gilgaied clay plains, flat
to gently undulating

gilgaied clay plains

gently undulating plains

associated with the
lower areas of the
gilgaied clay plains

gently undulating plains

throughout the whole region

throughout the whole region

mainly in the west and
south-west

throughout the whole region

fringes of the dissected
brigalow plains



MAJOR
COMMUNITIES

bngalow, molly box
community

MAJOR SPECIES

molly box

ASSOCIATED SPECIES

bngalow, belah, false
sandalwood, myrtle tree,
emu apple, wilga and wild
orange

COMMON SOILS

ROGERS

BOGANDILLA

TOPOGRAPHY

flat to gently undulating
plains

DISTRIBUTION

on the fringes of the
bngalow landscapes

Woodland

poplar box, false
sandalwood community

poplar box community

poplar box, silver-leaved
ironbark community

poplar box, Queensland
blue gum, Moreton Bay
ash community

wilga, boonaree, myall
community

Queensland peppermint
community

poplar box, false
sandalwood and
wilga

poplar box

poplar box and silver-
leaved ironbark

poplar box,
Queensland blue gum
and Moreton Bay ash

wilga, boonaree and
myall

Queensland
peppermint, cypress
pine, bendee, rusty
gum and black wattle

cypress pine, hmebush,
sally wattle, belah, myall,
yarran, ironwood, bull
oak, beefwood,
whitewood, wild orange
and occasional kurrajong

scattered yarran, myall,
false sandalwood and
Moreton Bay ash

myrtle tree, false
sandalwood, wilga and
some bull oak, cypress
pine and wattles

some cypress pine with
the deep sands

poplar box, belah,
bngalow, false
sandalwood, with areas of
bluegrass and Mitchell
grass downs

many Acacia spp , red
ash, budgeroo, hairy oak,
soft spinifex, quinine
bush, ironbarks, dogwood
and spotted gum

ARUBIAL

BOGANDILLA

WERANGA

BRAEMAR

COALBAH

NUDLEY

CECILVALE

FLINTON

WEENGALLON

COALBAH

ARUBIAL

DAVY

DULACCA

MINNABILLA

flats and gently
undulating plains

plains

upper and mid slopes
of flat to gently
undulating plains, often
dissected

elevated sections of
plains usually
associated with levee
banks

undulating rises and
plains

upper slopes, hilltops
and scarps of latente
remnants

fringing most of the
watercourses throughout
the region and adjacent to
the bngalow forests

adjacent to the Condamine
River

associated with weathered
sandstone in the south-west
of the region around
Glenmorgan

associated with Condamine
River alluvium

associated with clays in the
vicinity of Dulacca

associated with scattered
areas of shallow soils and
exposed latente



MAJOR
COMMUNITIES

silver-leaved ironbark
community

coohbah community

narrow-leaved ironbark
community

MAJOR SPECIES

silver-leaved ironbark,
poplar box and
mountain coohbah

coolibah and river red
gum

narrow-leaved
ironbark

ASSOCIATED SPECIES

kurrajong, wilga and
lancewood

wilga, sandalwood, sally
wattle, myall, yarran,
some poplar box and
cypress pine

broad-leaved ironbark,
long-fruited bloodwood,
kurrajong, Queensland
blue gum and rough-
barked apple

COMMON SOILS

INGLESTONE
SHALLOW

CONDAMINE

INGLESTONE

BOONENNE

GORDONBROOK

TOPOGRAPHY

upper slopes and crests

levees, river banks,
lower slopes and valley
flats

slopes of low hills

DISTRIBUTION

associated with 'open
downs' country around
Coomrith

fringing the Condamine
River and major tributaries,
lower slopes in the Coomrith
area

associated with granite hills
in the far north of the region



Vegetation

Queensland Western White Gum, Burra Burri
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5. LAND RESOURCES

5.1 Introduction

The land resources of the shires of Munlla, Tara and Chinchilla have been
previously described at various scales of intensity in terms of geology, soils and
vegetation The work was done for a variety of purposes This manual seeks to
draw on all the existing data to form the basis for setting sound land use
management guidelines for the region

It is necessary to classify the land resources at two levels of intensity so that land
management requirements can be determined for specific types of land, no matter
who the user, and to predict the likely consequences of given management
practices

Land Resource Areas (LRAs) are broad landscape units made up of groups of
different soils developed from related geological units with recurring patterns of
topography and vegetation These are mapped to reduce landscape complexity
and for easy identification of a particular soil, based on its location within a given
landscape and the vegetation associated with it It is the individual soil or group
of soils to which the user (e g farmer) applies management principles based on
the likely performance for the intended use

With this end in mind, each 'soil' represents either the most common soil or one
of the typical soils occurring within a LRA The soils in the region have not been
mapped, due to the scale of available information, but then" characteristics and
distribution can be found through recognisable patterns of vegetation, landform
and geology withm the LRAs

Photographs and description of each soil are included in the Field Manual to aid
identification They are designed to illustrate the most representative example of
the soils within that group Although soils are generally named after a specific
location, they can occur throughout the region For example, Kupunn soils are
also associated with the bngalow plams in the Condamine area

5.2 Land Resource Areas

Ten LRAs cover the Western Downs region These are further subdivided into
23 groups, generally on the basis of local relief, and are described briefly in Table
5 1 Maps showing their location are provided in the back map pocket (Maps 1 &
2).
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Table 5.1 Brief description ofLRAs

LRA

Clay Alluvial Plains

1a

1b

1c

Poplar Box Flat Plains

2a

2b

Cypress Pine Sands

3a

3b

Brigalow Plains

4a

4b

4c

Brief description

older, elevated alluvial plains of the Condamine River with many drainage
lines, very open grassy woodland of poplar box

river terraces, channels and associated plains of the Condamine River which
are subject to periodic flooding, coohbah, river red gum open forest and
woodland fringe the drainage lines, whilst poplar box grassy woodland occurs
on the flat plains

flat plains of basaltic alluvium modified in places with deposits from
weathered shale and sandstone, few defined drainage lines, poplar box
grassy woodland

flat plains and stream terraces of shale and sandstone alluvium, poplar box
shrubby woodland to open forest or poplar box and false sandalwood shrubby
woodland, associated species include wilga, false sandalwood, sally wattle,
hmebush, bull oak and belah

gently undulating to flat plains, woodland of poplar box and bull oak or of
poplar box, associated species include narrow-leaved ironbark, false
sandalwood, cypress pine and molly box

flat to gently undulating sandy alluvial plains, on the sandier soils cypress
pine, tumbledown gum and rough-barked apple predominate, with poplar box
or bull oak woodland occurring on the heavier soils, Moreton Bay ash, rusty
gum, sally wattle and wilga may also occur

flat sand plains raised above the level of the surrounding clay plains, open
forest of tumbledown gum and cypress pine on very deep sands and an open
forest of bull oak, poplar box, cypress pine and tumbledown gum on texture
contrast soils

flat to gently undulating clay plains, very shallow to moderately deep gilgai
may occur, brigalow, belah, wilga forest and associated black teatree, molly
box woodland and poplar box shrubby woodland intermixed with brigalow
forest at the edges of the plains

flat clay plains, moderately deep to deep gilgai, brigalow, belah, wilga forest
and associated false sandalwood, with black teatree forest, molly box
woodland and poplar box shrubby woodland intermixed with brigalow forest
on the poorer drained areas

flat to gently undulating plains (may contain areas of 4b); belah forest with
wilga, brigalow and false sandalwood
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Bngalow Rises

5a

5b

5c

Rolling Downs

6a

6b

Ironbark/bull oak
Forests

7a

7b

7c

Poplar Box Rises

8a

8b

gently undulating rises and plains on sandstone and shale, very shallow gilgai may
occur, shrubby open forest of bngalow, belah and wilga with associated molly box
and a shrubby open forest of belah, wilga and poplar box also occurs

undulating rises, bngalow, belah, wilga shrubby forest with associated false
sandalwood, and belah forest, poplar box shrubby woodland may occur on lower
slopes

undulating to steep, low sandstone hills and rises, softwood scrub and bngalow
forest

undulating siltstone and mudstone rises, poplar box grassy open woodland

undulating rises on fine-grained sediments, linear gilgai may occur, open
grassland with scattered poplar box and silver-leaved ironbark on crests and upper
slopes with coolibah and myall on lower slopes and valley flats

flat to gently undulating plains derived from weathered sandstone, may be
associated with lower slopes of lateritised sandstone remnants, open forest of bull
oak, bull oak and cypress pine or bull oak and narrow-leaved ironbark with
associated rusty gum, tumbledown gum, wattles and molly box, poplar box and
cypress pine occur along drainage lines

undulating plains associated with the colluvial slopes of lateritised sandstone hills,
layered open forest of ironbarks, rusty gum, cypress pine and wattles

dissected, undulating sandstone rises with low hills, layered open forest of
ironbarks, bull oak, cypress pine, wattles and rusty gum with some poplar box

gently undulating plains to rises associated with the edges of the bngalow plains or
the dissected lateritised sandstone remnants, includes some local creek alluvia,
poplar box, false sandalwood shrubby woodland, but mixed poplar box, silver-
leaved ironbark, false sandalwood, hmebush shrubby woodland also occurs,
bngalow, belah forest is common on the upper slopes where these rises border the
bngalow plains

gently undulating plains to undulating nses on sandstone, layered forest and
shrubby woodland of poplar box, false sandalwood and some myall, also occurring
is a shrubby open forest of narrow-leaved ironbark, cypress pine, poplar box and
false sandalwood
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Light Forests

9a

9b

9c

Granite Hills

10

undulating plains and rises, often latentised, shrubby woodland and layered open
forest of ironbarks, bull oak, wattles, cypress pine and Queensland peppermint
with poplar box occurring on the deeper soils, associated species include rusty
gum and tumbledown gum

plateaus and low sandstone hills to undulating plains, latentic scarps are common,
layered open forest of ironbarks and wattles, with spotted gum, lancewood, rusty
gum, Queensland peppermint, yellow jacket, bull oak and cypress pine

steep sandstone hills and scarps, rock outcrops, ironbarks, spotted gum, rusty
gum, cypress pine open forest

undulating to steep granite hills, rock outcrop, ironbarks and Queensland blue gum
woodland

The relationships which frequently occur between certain LRAs are presented in
diagrammatic form in Figure 5.1. These are a useful aid in identifying the
LRAs in the field.

I t must be stressed that for each LRA, it is the dominant landform, soil and
vegetation characteristics which are described. Considerable variation in these
features can occur within any individual LRA.
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7a

Ironbark/

bull oak

forests

4a 4b

Bngalow plains

i

8a

Pop

box

rises

4a, 4b

Bngalow

pla ns

4a

Clay alluvial plains

I i

7a

Ironbark/
bull oak
forests

3a

Cypress
pine sands

Poplar
box flat
plains

Bngalow
plains

Poplar box
flat plains or

Ironbark/
bull oak forests

Light I forests

8a
s~*—

Poplar box
rises

Light
forests

4a, 4b

Bngalow plains

9b

Light forests

Poplar box
flat plains

Rolling clowns

4c

Bngalow!

4a, 4b

plains

4a, 4b
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Bngalow
plains or
bngalow

rises
Ironbark/

bull oak forests

Figure 5.1 Generalised relationships between LRAs
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5.3 Soils

Thirty-one soils are described for the Western Downs. The soils are briefly
described in Table 5.2 and are listed in Table 5.3 under the LRAs with which
they are predominantly associated. It is assumed that those soils listed as
'common' frequently occur within a particular LRA. The likelihood of
occurrence of soils listed as 'associated' is only minor and they may also be
restricted in their location within the region. Their distinguishing morphological
characteristics are summarised in Table 5.4.

Table 5.2 Brief description of soils

SOIL

ARDEN

ARUBIAL

BINKEY

BOGANDILLA

BOONENNE

BRAEMAR

CADARGA

CECILVALE

CHANNING

CHINCHILLA

COALBAH

COMBIDIBAN

CONDAMINE

BRIEF DESCRIPTION AND ASSOCIATED VEGETATION
(DOMINANT SPECIES)

deep, self-mulching red cracking clays, with gilgai, on bngalow-belah plains, belah
or bngalow

thin (<15 cm), bleached sandy surface, over brown or black clay subsoil on alluvial
plains, poplar box or false sandalwood or bull oak

shallow texture contrast soils, bleached sandy surface, over mottled, gravelly clay
subsoil, cypress pine or bull oak or rusty gum or narrow-leaved ironbark

thin (<15 cm), bleached clay loam surface, over black or grey clay subsoil on
alluvial plains, poplar box or molly box or bull oak or false sandalwood

yellow or brown sandy texture contrast soils on granite hills, ironbarks or
Queensland blue gum

moderately thick (20 to 40 cm), bleached sandy surface, over mottled, yellowish
brown to greyish brown clay subsoil derived from sandstone, narrow-leaved
ironbark or bull oak or poplar box or wattles

hard setting, red non-cracking clays, on bngalow uplands, softwood scrub

surface sealing, grey or black cracking clays, with a coarse blocky subsoil, on
alluvial plains, poplar box

thin (<15 cm), bleached sandy loam to loam surface, over brown or red clay
subsoil overlying sandstone, narrow-leaved ironbark or bull oak or cypress pine

very deep, reddish brown sands, rough-barked apple or cypress pine or sally wattle
or Moreton Bay ash

thin(<15 cm) or moderately thick (15 to 30 cm), bleached loamy surface, over
brown or greyish brown clay subsoil, poplar box or silver-leaved ironbark or false
sandalwood

thick to very thick (30 to 100 cm), bleached, loose sandy surface, over mottled,
brownish grey, light brown or yellowish brown sandy clay subsoil on alluvial plains,
cypress pine or tumbledown gum or wattles or bull oak or rusty gum

fine self-mulching, black cracking clays on alluvial plains, coohbah or river red gum
or poplar box or sally wattle
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CUTTHROAT

DAVY

DULACCA

FLINTON

GORDONBROOK

HIGHMOUNT

INGLESTONE

INGLESTONE
SHALLOW

KUPUNN

MINNABILLA

MOOLA

NUDLEY

ROGERS

TANDAWANNA

TARA

ULIMAROA

WEENGALLON

WERANGA

thick (>30 cm), bleached, loose sandy surface, over mottled, yellowish brown
sandy clay subsoil overlying sandstone, cypress pine or narrow-leaved ironbark or
yellow jacket or bull oak

very deep, yellow or brown sands, poplar box or Queensland blue gum or rough-
barked apple

surface sealing, deep, brown or red cracking clays overlying siltstone and
mudstone, grassland or poplar box

shallow to deep soils, sandy to loamy surface, with acid, red, massive subsoil,
wattles or narrow-leaved ironbark or silver-leaved ironbark

red sandy texture contrast soils on granite hills, apple gum or silver-leaved ironbark
or Queensland blue gum

deep, reddish brown or yellowish brown sands overlying sandstone or granite,
cypress pine or narrow-leaved ironbark or wattles

self-mulching, black cracking clays on lower slopes and valley flats within open
downs, coohbah or myall

shallow to moderately deep, brown or red cracking clays on crests within open
downs, silver-leaved ironbark or poplar box

self-mulching, grey or black cracking clays, with shallow to moderately deep gilgai,
on brigalow plains, brigalow or belah

very shallow (<45 cm), gravelly, red (may occasionally be black) soils, rock
outcrop, ironbarks or wattles or rusty gum or spotted gum

moderately deep to deep, grey or black cracking clays with very shallow gilgai
overlying calcareous sandstone and shale, brigalow or belah

deep, reddish brown to yellowish brown loam to clay loam soils, poplar box

thin (<15 cm), bleached, loamy surface, over red or brown clay subsoil, molly box

hard setting, thin clay loam surface, over brown or red clay subsoil, or weakly self-
mulching and non-cracking brown or red clays when cultivated, on belah plains,
belah or poplar box

grey cracking clays, may be self-mulching, with moderately to very deep gilgai on
brigalow plains, brigalow or belah

moderately deep to deep, self-mulching, brown, grey or occasionally black cracking
clays, on brigalow uplands overlying fine-grained sediments, belah or brigalow

moderately thick (10 to 30 cm), clay loam surface, over red clay subsoils
associated with alluvial plains and latentised sandstone landscapes, poplar box or
silver-leaved ironbark or false sandalwood

thin (<15 cm), bleached sandy surface, over mottled greyish brown, grey or
yellowish brown sandy clay subsoil overlying sandstone, poplar box or false
sandalwood

One of the most important group of agricultural soils in the region occurs on the
brigalow clay plains. Although they are all considered good native grass
grazing soils, considerable variation is found in terms of the degree of gilgai
development and condition of the surface structure. The possible combinations
of these two properties are extremely important in terms of the suitability of
these soils for cultivation.
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Due to the difficulties of subdividing soils on a regional basis using these two
criteria, it was decided to group the majority of the bngalow clay soils into two
broad groups. Soils considered to be suitable for cultivation, with few
limitations, are referred to as Kupunn soils. Those soils which present
significant problems for cultivation have been referred to as Tara soils.
Obviously, on-farm observations would permit further subdivision within these
two broad groups of soils for management purposes.

Table 5.3 Relationship of soils to LRAs

LRA

Clay Alluvial Plains
1a
1b
1c

Poplar Box Flat Plains
2a

2b

Cypress Pine Sands
3a

3b

Bngalow Plains
4a

4b

4c

Bngalow Rises
5a
5b
5c

Rolling Downs
6a
6b

Ironbark/bull oak Forests
7a

7b
7c

SOILS

Common Soils

Condamine, Cecilvale, Arubial
Condamine, Cecilvale, Arubial
Cecilvale

Bogandilla, Arubial

Braemar, Weranga

Chinchilla, Davy, Combidiban,
Bogandilla
Davy, Combidiban

Kupunn

Tara

Tandawanna

Ulimaroa
Ulimaroa
Cadarga, Moola

Dulacca
Inglestone, Inglestone shallow

Braemar, Cutthroat, Channing

Cutthroat, Highmount, Minnabilla
Braemar, Channing

Associated Soils

Combidiban, Davy, Chinchilla
Bogandilla, Chinchilla
Bogandilla

Combidiban, Davy, Chinchilla,
Condamine
Cutthroat, Davy

Nudley, Arubial

Arubial

Tara, Arubial, Bogandilla, Rogers,
Tandawanna
Kupunn, Bogandilla, Rogers, Arden,
Tandawanna
Bogandilla, Weengallon, Arden

Bogandilla, Tandawanna
Tandawanna, Bogandilla
Bogandilla

Ulimaroa, Tandawanna
Weengallon, Tandawanna

Weranga, Highmount, Minnabilla,
Davy, Combidiban, Arubial
Weengallon
Coalbah, Cutthroat
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Poplar Box Rises
8a

8b

Light Forests
9a

9b

9c

Granite Hills
10

Coalbah, Bogandilla, Weengallon,
Braemar
Coalbah, Weranga

Minnabilla, Braemar, Flinton

Minnabilla, Binkey

Minnabilla

Boonenne, Gordonbrook

Cutthroat, Nudley, Kupunn, Arubial
Braemar, Cutthroat

Binkey, Highmount, Channing,
Coalbah, Weengallon, Cutthroat,
Davy, Bogandilla
Flinton, Channing, Rogers,
Cutthroat, Braemar, Coalbah
Braemar, Binkey

Minnabilla, Highmount

I t must be remembered that this manual can only be effectively used for land
management recommendations i f the soil being considered is correctly
identified. The technique for identifying soils is explained in the Field Manual.

Methodology is provided in the Manual to ensure this can be achieved by people
with little or no technical background in soils These means include.
• the LRA maps (Map 1 & 2) and Table 5.1 which allow determination of the

LRA;
• Table 5.2 which briefly describes each soil;
• Table 5.3 which describes the occurrence by LRA of the soils;
• photographs of soil profiles in the Field Manual which are an example from

within each group of soils, and
• Figure 5.1 which shows generalised relationships between LRAs.

More detailed descriptions and analytical data for representative soils are given
in Appendix 3, though such level of detail is not required to use the
management information in the Field Manual.

33



Table 5.4 Distinguishing morphological characteristics of the major soils
SOIL COLOUR TEXTURE STRUCTURE OTHER PROFILE

CHARACTERISTICS
ARDEN

surface soil

upper subsoil

brown or red-brown light to medium clay

red-brown, occasionally brown heavy clay
or red

lower subsoil red-brown, occasionally brown heavy clay

moderate to strong, fine
granular surface mulch
strong, medium or coarse
angular blocky

strong, coarse lenticular to
moderate, medium lenticular or
polyhedral

few carbonate nodules, mildly
alkaline
few soft carbonate
segregations and some gravel,
strongly alkaline
few carbonate segregations
and gypsum crystals, strongly
acid below 70 cm

ARUBIAL

surface soil

upper subsoil

lower subsoil

dark brown to brownish black

very dark greyish brown,
brownish black or black
brownish grey or grey

sandy loam, occasionally
loamy sand
medium clay

heavy clay

massive

strong columnar

weak blocky

thin bleached subsurface layer,
slightly acid to neutral pH
very strongly alkaline, may be
mottled
very strongly alkaline, may be
mottled

BINKEY
surface soil grey or brown to reddish

brown

upper subsoil yellowish brown or grey,
occasionally brown to reddish
brown

lower subsoil yellow or grey

loamy sand to loam, usually massive
sandy loam

sandy clay to medium clay

medium clay

strong, coarse columnar

weak blocky

abundant stone on surface and
in profile, thin bleached layer
at base of surface soil,
strongly acid
abundant stone and gravel,
strongly acid, mottled

very strongly acid clays overly
weathered parent material

BOGANDILLA
surface soil

upper subsoil

lower subsoil

dark brown, dark greyish
brown, very dark grey, brown
or brownish grey
very dark grey or black

greyish brown or brown

clay loam, occasionally loam or massive
sandy clay loam

medium clay to medium heavy strong blocky
clay
medium heavy clay to heavy strong blocky to lenticular
clay

thin bleach at surface
soil/subsoil boundary, neutral
to slightly alkaline
strongly alkaline, may be
mottled
may show a sharp drop to acid
pH in deep subsoil, may be
mottled



SOIL COLOUR TEXTURE STRUCTURE OTHER PROFILE
CHARACTERISTICS

BOONENNE
surface soil

upper subsoil

lower subsoil

grey to brown

yellow-brown, grey or yellow

yellow-brown, grey or yellow

loamy sand to sandy clay loam massive
coarse sandy

medium clay to medium clay
coarse sandy
light medium clay to medium
clay coarse sandy

weak columnar

massive

some manganese nodules,
medium to slightly acid, thin
bleached subsurface layer
neutral pH

strongly alkaline, weathered
granite

BRAEMAR
surface soil

upper subsoil

lower subsoil

greyish brown, dark brown,
brown or occasionally reddish
brown
greyish brown, yellowish
brown or brown
greyish brown, yellowish
brown or brown

sand to sandy loam

light clay to heavy clay

light clay to heavy clay

massive

strong columnar

massive

strongly acid, thick bleached
subsurface layer

neutral pH

very strongly acid

CADARGA
surface soil
upper subsoil

reddish brown to brown
red

lower subsoil brown

light clay to light medium clay
medium heavy clay

medium clay

massive
moderate polyhedral

massive

very strongly acid
very strongly acid, some
ironstone nodules
extremely acid, overlies
weathered sandstone

CECILVALE

surface soil

upper subsoil

lower subsoil

grey, light brownish grey or
dark grey
grey to dark brownish grey

light brownish grey

sandy clay to light clay

medium clay to heavy clay

medium heavy clay to heavy
clay

moderate granular to massive

strong blocky

weak blocky

surface crust, mildly alkaline

very strongly alkaline, very few
ironstone nodules
moderately alkaline, some
carbonate nodules

CHANNING
surface soil

upper subsoil
lower subsoil

dark reddish brown to dark
brown

reddish brown or brown
brown or dark brown

sandy loam to loam

sandy clay to medium clay
sandy clay to medium clay

massive

strong blocky
massive

strongly acid, thin bleach
usually occurs in lower part of
surface layer
strongly acid, may be mottled
extremely acid, may be
mottled



SOIL COLOUR TEXTURE STRUCTURE OTHER PROFILE
CHARACTERISTICS

CHINCHILLA
surface soil
upper subsoil
lower subsoil

dark reddish brown
dark reddish brown
dark red

loamy sand to sandy loam loose
loamy sand to sandy loam loose
loamy sand to sandy loam loose

neutral pH
slightly acid to neutral
strongly acid

COALBAH

surface soil

upper subsoil

lower subsoil

brown, yellowish red or
brownish black
brown, greyish brown or
occasionally brownish grey
brown

loam to clay loam, occasionally massive
sandy loam
medium clay strong columnar

light clay weak polyhedral

neutral pH, thin subsurface
bleach usually occurs
moderately alkaline, may be
mottled
very strongly alkaline, some
carbonate nodules

COMBIDIBAN

surface soil

upper subsoil

lower subsoil

brownish grey, greyish brown
or greyish yellow-brown
brownish grey, light brown or
light yellowish brown
light grey

sand to loamy sand

light medium clay to heavy
clay
sandy clay to light medium
clay

loose

strong, very coarse columnar

moderate prismatic

slightly acid to neutral,
bleached subsurface layer
neutral pH, mottled

neutral pH, mottled

CONDAMINE
surface soil

upper subsoil

lower subsoil

dark greyish brown, brown or
light grey

black or dark grey

black or dark grey

medium heavy clay

medium heavy clay

heavy clay

weak blocky to fine granular
surface mulch

strong blocky

moderate polyhedral

sometimes crusts, strongly
alkaline, some water-worn
gravel and sand grains
strongly alkaline to moderately
alkaline
strongly alkaline to moderately
alkaline

CUTTHROAT

surface soil

upper subsoil

lower subsoil

brown, greyish brown or
greyish yellow-brown
brown, yellowish brown or
light grey
brown, yellowish brown or
light grey

sand, loamy sand or
occasionally sandy loam
light clay to heavy clay, sandy

sandy clay to coarse sandy
clay loam

loose

massive or weakly columnar to
blocky
massive

thick bleached subsurface
layer, strongly acid
moderately alkaline, ironstone
nodules
strongly alkaline



SOIL COLOUR TEXTURE STRUCTURE OTHER PROFILE
CHARACTERISTICS

DAVY
surface soil

upper subsoil
lower subsoil

brown or greyish brown

light yellowish brown
brownish yellow

sand to loamy sand

sand to sandy loam
sand to sandy loam

loose

loose, may be coherent
loose, may be coherent

slightly acid, thick bleached
subsurface layer
neutral pH
slightly acid

DULACCA

surface soil

upper subsoil

lower subsoil

dark brown, yellowish brown
or brown
dark brown, very dark greyish
brown or dark reddish brown
yellowish brown or light
reddish brown

light clay to light medium clay strong granular

medium clay to medium heavy strong prismatic
clay
light clay to medium heavy strong blocky
clay

weak surface crust or surface
seal, neutral to mildly alkaline
abundant soft carbonate,
moderately to strongly alkaline
deep subsoils become
increasingly acid

FLINTON
surface soil
upper subsoil

lower subsoil

sandy loam to sandy clay loam
clay loam, sandy clay loam,
light clay or sandy clay
light clay, sandy clay or sandy
medium clay

reddish brown
red

yellowish red

to dark brown massive
massive

massive

medium to very strongly acid
very strongly acid to medium
acid, abundant ironstone gravel
very strongly acid to neutral

GORDONBROOK
surface soil

upper subsoil

lower subsoil

red-brown to brown

red to red-brown

red to red-brown

light sandy clay loam to sandy massive
clay loam
sandy clay to sandy medium strong blocky
clay
sandy clay to medium clay weak blocky to massive

medium to slightly acid

moderately alkaline

strongly alkaline

HIGHMOUNT
surface soil
upper subsoil
lower subsoil

brown
yellowish brown
yellowish brown to pale brown

sand to sandy loam
sand to loamy sand
sand to loamy sand

loose
loose
loose

medium acid pH
strongly acid
strongly acid



SOIL COLOUR TEXTURE STRUCTURE OTHER PROFILE
CHARACTERISTICS

INGLESTONE

surface soil

upper subsoil

lower subsoil

very dark greyish brown, black medium heavy clay
or very dark grey
very dark grey to black heavy clay

very dark grey heavy clay

strong granular

strong blocky

moderate lenticular

moderately to strongly self-
mulching, moderately alkaline
strongly alkaline, few
carbonate nodules
strongly alkaline, some
carbonate nodules, weathered
sandstone and siltstone

INGLESTONE
SHALLOW

surface soil
subsoil

brown to dark brown
red-brown to brown

light clay to medium clay
medium clay

moderate blocky
moderate to strongly blocky

neutral pH
moderately alkaline, some
carbonate nodules, weathered
sandstone and siltstone

KUPUNN

surface soil

upper subsoil

lower subsoil

black or dark grey light clay or medium to heavy weak blocky
clay

black, dark grey or grey-brown light medium clay to heavy strong blocky
clay

grey-brown or light brown heavy clay to medium heavy weak blocky
clay

shallow to moderately deep
gilgai, strongly alkaline
very strongly alkaline, some
carbonate
strongly acid at depth

MINNABILLA
surface soil reddish brown, occasionally sandy loam, loam or clay loam massive

black, grey-brown or yellowish
brown

abundant ironstone gravel and
decomposed rock, slightly acid
to very strongly acid

MOOLA
surface soil very dark grey, black, greyish

brown or dark brown

upper subsoil very dark grey, black, light
grey or dark greyish brown

lower subsoil dark yellowish brown or pale
yellow

light clay

medium heavy clay

medium heavy clay,
occasionally light clay

moderate blocky

strong blocky

strong blocky

usually self-mulching, very
shallow linear gilgai, some
ironstone gravel, strongly to
medium acid pH
some ironstone gravel,
moderately to strongly alkaline
some ironstone gravel, hard
and soft carbonate, very
strongly to strongly alkaline



Table 5.6 Important agronomic characteristics of the soils (at sampling site only)

SOIL1

ARDEN
surface soil
upper subsoil
lower subsoil

ARUBIAL
surface soil
upper subsoil
lower subsoil

BINKEY
surface soil

upper subsoil
lower subsoil

BOGANDILLA
surface soil
upper subsoil
lower subsoil

BOONENNE
surface soil
upper subsoil
lower subsoil

BRAEMAR
surface soil
upper subsoil
lower subsoil

PH

7 5
8 6
4 8

6 8
7.6
9.2

4 9

5 3
4.9

9 0
8 8

6 6
7 3
8 7

5 6
6 6
5 0

SALINITY2

very low
medium
extreme

very low
medium
high to
very high

very low

very low
low

very low
medium
very high
to extreme

very low
very low
low

low
high
very high
to extreme

SODICITY3

non-sodic
sodic
strongly sodic

non-sodic
strongly sodic
strongly sodic

non-sodic

sodic
strongly sodic

non-sodic
sodic
strongly sodic

non-sodic
sodic
strongly sodic

sodic
strongly sodic
strongly sodic

DISPERSION
RATIO4

(RD

low
low
medium

low
high
high

*
n a.
n a.
n a.

low
low
medium

low
high
high

low
high
high

Ca/Mg
RATIO

2.3
2.1
1.1

1 5
0 7
0 5

n.a.

n a
n.a

2 1
1.3
0.8

1 3
0 2
0.2

0 6
<0 1
<0 1

CLAY
CONTENT
(%)

30-35
50-55
55-60

20-25
45-50
35-40

5-10

50-55
50-55

30-35
50-55
45-50

10-15
30-35
25-30

20-25
30-35
30-35

EFFECTIVE
ROOTING DEPTH

(cm)

50

20

45

40

30

30

PAWC IN
ROOT ZONE

(mm)

82

30

similar to
Braemar

65

11

36

n a not available
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5.4 Soil properties and characteristics important to land management

Many soil properties and characteristics adversely affect agricultural production,
as indicated by reduced productivity and/or land degradation. An understanding
of these properties and characteristics is essential i f management requirements
and appropriate strategies, such as fertiliser inputs, are to be developed for the
soils of the region.

5.4.1 Fertility

The chemical properties of soil play a vital role in plant growth and soil stability
through their effects on nutrition, toxicity and soil physical condition. Soil tests
or analyses should now be an integral part of all management strategies. They
are useful in providing a guide for fertiliser requirements and to monitor trends.

Table 5.5 Summary of surface soil fertility for cropping (at the sampled site)

SOIL

ARDEN
ARUBIAL
BINKEY
BOGANDILLA
BOONENNE
BRAEMAR
CADARGA
CECILVALE
CHANNING
CHINCHILLA
COALBAH
COMBIDIBAN
CONDAMINE
CUTTHROAT
DAVY
DULACCA
FLINTON
GORDONBROOK
HIGHMOUNT
INGLESTONE
INGLESTONE

SHALLOW
KUPUNN (virgin)
KUPUNN (farmed)
MINNABILLA
MOOLA
NUDLEY
ROGERS
TANDAWANNA
TARA(depression)

PH

7 5
6 8
4 9
8 3
6 6
5 6
5 0
7 3
5 5
6 7
6 9
5 7
8 7
5.4
6 4
7 2
5 1
6 3
5 9
8 2

7 1
8 7
7 2
4 6
5 4
6 9
5 6
6 9
6 3

Organic
carbon

medium
medium
very low
medium
low
high
medium
low
very low
low
low
very low
medium
low
low
medium
medium
low
low
low

low
low
low
medium
high
medium
low
low
low

Total
nitrogen

medium
low
very low
low
low
low
low
low
very low
low
very low
very low
low
low
low
low
low
low
very low
low

low
low
low
low
high
low
low
low
low

C/N
ratio

9
21
7
23
30
21
15
13
13
16
18
23
20
20
10
15
20
19
31
13

12
14
14
15
12
15
15
12
12

Available
phosphorus

medium
low
very low
high
low
very low
high
low
very low
low-medium
low
medium
high
very low
low
low
very low
low
very low
very low

very low
low
low
-
very high
medium
low
medium
medium

Available
potassium

very high
high
-
high
high
medium
high
high
low
medium
medium
medium
very high
low
-
very high
high
medium
very low
high

high
high
high
-
very high
high
high
very high
high

Available
zinc

medium
low
-
low
medium
medium
medium
very low
low
medium
low
medium
very low
very low
-
medium
medium
medium
medium
low

low
very low
very low
-
high
medium
low
medium
low
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TARA(mound)
ULIMAROA
WEENGALLON
WERANGA

6 3
7 7
6 4
6 3

medium
medium
low
low

low
low
very low
low

11
15
26
18

low
low
low
very low

very high
very high
medium
medium

medium
low
low
low

Notes.
- analytical methods are described in Bruce and Rayment (1982)
- all analyses were carried out on bulked 0-10 cm samples (see Appendix 3 for actual values)
- ratings used for classifying the results are those used by Bruce and Rayment (1982) and Hazelton and Murphy (eds)
(1992) and are as follows.

Organic carbon (%)

• very low
• low
• medium
• high
• very high

<05
0 5-1 5
1 5-2 5
2 5-5 0
>5 0

Total mtrogen (

• very low
• low
• medium
• high
• very high

%)

<0 05
0 05-0
0 15-0
0 25-0
>0 50

15
25
50

Available phosphorus (mg/kg soil)

• very low
• low
• medium
• high
• very high

< 1 0
10-20
20-40
40-100
>100

Available potassium (meq/lOOg soil)

very low
low
medium
high
very high

<0 1
0 1-0 2
0 2-0 5
0 5-10

Available zinc (mg/kg soil)

very low
low
medium
high
very high

pH >7
<0 3
0 3-0 8
0 8-5 0
5.0-15

pH<7
<02
0 2-0 5
0 5-5 0
5.0-15

C/N ratio

• very low
• low
• medium
• high
• very high

<8
8-10
10-15
15-25
>25

Table 5.5 gives a summary of the surface soil fertility at sites selected as
example soil profiles for each soil. There wi l l be a range of values for a
particular soil but the limited data does not allow us to give an estimate of the
extent to which sampled sites are representative of other members of a given
soil. However, the data can be used to give a general indication of regional
trends. Actual values to which ratings apply are given in Appendix 3.

The natural fertility of cropping and pasture soils in the region is declining with
time. More frequent opportunity cropping and the use of higher yielding
varieties requires growers to monitor nutrient levels as part of their existing
management programs Pastures, grain legume rotations and fertilisers are
important to the maintenance of soil fertility in this region.
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The most important nutnent deficiencies on the Western Downs are phosphorus
(P), nitrogen (N) and zinc (Zn). The example soil profiles for Moola and
Cadarga both have satisfactory levels of most nutrients.

Soil pH
The pH of soil is a measure of its acidity or alkalinity and is important in
determining the degree and likelihood of acidification, in estimating possible
nutrient deficiencies and assessing suitability for certain crops.

Although they wi l l tolerate a range in pH conditions from 5.5 to 8.5, most
plants grow best when soil pH is between 6.0 and 7.5. Most soils within the
region have a surface soil pH between 5.5 and 8.5. Soils which are excessively
acid may suffer from aluminium or manganese toxicity. On the other hand,
soils which are excessively alkaline may suffer from trace element deficiencies.

Many of the soils that have developed over clay sheets or sedimentary rocks
have alkaline upper subsoils (pH 8 0 to 10.0) over lower subsoils that are acid
(pH 4.0 to 6.0). Examples include: Arden, Dulacca, Kupunn, Rogers,
Tandawanna, Tara and Ulimaroa (see Appendix 3).

Any problems with acid subsoil clays (particularly the brigalow or belah soils)
usually only occur after they are exposed by levelling of gilgai (melonholes) or
the construction of earthworks. As many of these highly acid subsoils also have
high salinity and sodicity it is recommended that they be left undisturbed.

Organic carbon and nitrogen
Organic carbon (OC) is the main component of organic matter and acts as a soil
aggregate stabiliser, thereby improving porosity, and as a storehouse for
nutrients. Soils with low or very low organic carbon values may have problems
of low nutrient holding capacity. Most of the soils with low or very low OC
values have either sandy surfaces or they are cropped.

The majority of total nitrogen (N) within the organic matter fraction of a soil is
not immediately available to plants, some however may be mineralised to
available forms Low to very low values of total N indicate potential problems
of availability for plant growth (since only a fraction is available). The use of
fertilisers or legumes may be needed to correct N deficiency.

The ratio of carbon to nitrogen (C/N) is often a more useful indicator of the
ability of the soil to supply N in an available form (Hazelton and Murphy
(eds),1992). A C/N ratio of 10-15 is normal for an arable soil. High figures
(15-20) indicate a slowing in the decomposition process (mineralisation) while a
very high ratio ( > 25) shows that the organic matter is unlikely to breakdown
quickly. Where the ratio is low or very low ( < 10), the organic matter is likely
to break down very rapidly (e.g. pea stubble).
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The following factors may increase the likelihood of yield responses to applied
nitrogenous fertiliser:
• age of cultivation greater than 30 years;
• high yield potential (i.e. full moisture profile and early planting date);
• poor mineralisation of nitrogen during the preceding fallow (i.e. high to very

high C/N ratio);
• large quantities of stubble especially when combined with zero tillage; and
• consistently low protein levels.

Phosphorus
Many of the soils sampled had low or very low levels of available (extractable)
phosphorus (P) which wi l l limit plant growth. Because P is not very mobile,
phosphate fertilisers are most efficient when applied at planting in direct contact
with the seed. Long fallows due to crop rotation or drought wi l l accentuate the
responsiveness of a soil to phosphate fertiliser due to the absence of mycorrhizae
(soil fungi which act as extensions to plant roots, helping roots take in more
nutnents).

Ahern et al. (1994) state that pasture yield and quality, and hence animal
production continue to increase as soil P increases from 4 mg/kg and reach a
maximum between 8 and 10 mg/kg. They use the following categories to rate
soil P levels for pasture growth.

Soil P (mg/kg)

< 4
4-6
7-9

10-15
16-25
>25

Rating

extremely low
very low
low
medium
high
very high

Although there is little evidence of production responses from providing
additional phosphorus to cattle on land with P values greater than 10 mg/kg
(Ahern et al., 1994), the extra categories provide greater certainty on whether
or not the P status is adequate.

In grazing situations, the introduction of legumes into grass pastures can
improve animal production, without the use of phosphorus fertilisers, on soils
with low P levels (Shields and Anderson, 1989).

When interpreting P values other factors need to be considered (Baker and
Eldershaw, 1993). Some of these factors include:
• there are differences in P uptake by different crops, for example, legumes

have a larger requirement than grasses; thus the amounts removed over time
(cropping history) should be considered as well as the potential demands of
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current crops. Under permanent pasture, phosphate fertilisers tend to
accumulate in the surface zone as organic (unavailable) P;

• a high value of available P in soils regularly fertilised, could provide an
opportunity to reduce levels of P fertiliser; and

• P applications on P deficient soils can produce limited growth responses
because of a second limiting deficiency - the most likely ones are nitrogen
and potassium.

Potassium
Most soils sampled have adequate available (extractable) potassium (K) levels.
Baker and Eldershaw (1993) list a number of instances where economic returns
are most likely from the use of K fertilisers. They are:
• on soils low in both exchangeable K and total forms, for example, sandstone

and some shale soils;
• where soil moisture from either rainfall or irrigation is sufficient to allow

uninterrupted growth during the growing season;
• where heavy removal of K is likely, as in hay cutting or forage harvesting;

and
• where large amounts of K are transferred off the site via the animal, as in

strip grazing and the use of night paddocks on dairy farms.

Zinc
Zinc (Zn) plays a vital role in a plant's ability to use nitrogen and transform it
into yield and protein. Soils with low to very low available zinc levels are
below the critical soil Zn levels. Example soils with critical Zn levels include
Kupunn, Condamine, Cecilvale and Cutthroat. Zinc related problems are
closely linked to pH - increasing pH reduces Zn availability. Zinc deficiencies
in crops are not common in acid soils.

The availability of zinc to many crops is increased by the presence of
mycorrhizae in the soil. Crops following long fallows or other events that
deplete soil mycorrhizal population wi l l be most at risk of suffering zinc
deficiency.

Response to zinc fertiliser occurs frequently in old cultivation on heavy clay
soils with high soil pH levels. Soil erosion, soil structural problems (e.g. hard
pans) and root diseases can all increase the likelihood of Zn deficiency.

Zinc deficient winter cereal crops often have a patchy appearance. The plants
are stunted with short, thin stems and usually pale green foliage. The first
symptoms in wheat appear on middle leaves and develop in the lower half of the
leaf, as yellow chlorotic areas between the mid vein and leaf margin and extend
outward towards the tip and the base of the leaf. These chlorotic areas
eventually die and turn pale grey or brown.

There are a number of methods to correct Zn deficiency. The most common is
soil applied zinc sulfate which wi l l last for a number of years. Foliar sprays or
zinc applied at planting with the seed have also been successful.
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Interpreting soil analyses
As a guide to the generalised ratings given in Table 5.5 the following statements
can be made (this guide is taken from Bruce and Rayment, 1982):

• very low or low ratings are usually undesirable for optimum crop production.
When very low or low ratings for P, K and Zn are recorded, the fertiliser
rate required usually equals the highest normally recommended in the district
for the specific crop being grown;

• medium ratings for P, K and Zn indicate a level of soil fertility at which only
small (if any) responses to these nutrients are likely for most agricultural
crops and pastures under dryland conditions. Fertiliser recommendations for
P and K should be below the district average; usually no Zn would be
required, and

• high or very high ratings indicate no fertiliser would normally be
recommended for crops and pastures.

The comparison between a farmed example and a virgin site for the Kupunn soil
(which is extensively cultivated throughout the region) shows identical surface
soil fertility levels. Samples taken from a Tara gilgai mound and depression
show variable nutrient levels.

5.4 2 Moisture availability

One of the main functions of soil is to store moisture and supply it to plants
between rainfall or irrigations. I f the water content becomes too low, plants
become stressed. The plant available water capacity (PAWC) of a soil provides
a buffer which determines a plant's capacity to withstand dry spells (Soil Pit
Field Day, 1992). Decisions about what crops to grow, sowing times and
density of planting are made on the basis of the amount of water stored in the
soil, and the expectations of ram in the coming season

Soil properties that affect PAWC include:

• the ability of the soil to retain moisture - determined by the number and size
of pore spaces. Because the total and available moisture storage capacity are
linked to porosity, the particle sizes (soil texture) and their arrangement (soil
structure) are the critical factors Evaporation from the soil surface,
transpiration by plants and deep drainage are also important;

• the effective rooting depth - an estimate of the long-term depth of wetting
within a soil. It is measured as the depth to which salts have been leached
(usually where the salt content in a soil makes an abrupt rise). I t may also

46



Land Resources

represent the depth to severe physical or chemical barriers that restrict root
growth, such as dense gravel or stone layers, impermeable sodic clay
subsoils, or strongly acid clay subsoils;

• surface soil characteristics that reduce infiltration and increase runoff -
structureless or poorly structured surface soils which have high levels of fine
sand, silt or dispersible clay and low levels of organic matter are usually
prone to surface sealing after rain. They may also be hard setting or crust on
drying; and

• landscape position - steep slopes increase runoff, decreasing infiltration and
subsequent water storage. In flat, poorly drained or flooded areas, water
supply may exceed PAWC making soils waterlogged. A l l the air in the pores
is displaced by water, so no oxygen is available to plant roots or for soil
microbial activity. I f waterlogging continues for a long period, plants die.

Table 5.6 gives an estimate of the PAWC (measured in millimetres of water) in
the root zone for the example soil profiles. These estimates have been derived
using the method of M . Littleboy (pers. com.) and use the following ratings to
interpret the results.

5.4.3 Salinity

PAWC in root zone
(mm)

<50
50-100
100-150
150-200

>200

Rating

very low
low
medium
high
very high

The effective rooting depth (see Table 5.6), and hence the PAWC, is reduced in
most soils by the accumulation of salt or an impermeable subsoil due to high
sodicity levels.

Salinity refers to the concentration of soluble salts in a soil. These salts are
dissolved in the soil water and move down the profile by leaching or into plant
roots by uptake. Plant growth is affected by high levels of soluble salts which
reduce the availability of water to plants as well as specific element toxicities
and nutrient disorders.
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SOIL COLOUR TEXTURE STRUCTURE OTHER PROFILE
CHARACTERISTICS

WEENGALLON
surface soil dark reddish brown

upper subsoil dark reddish brown

lower subsoil reddish brown

clay loam, sandy clay loam or
occasionally loam

medium clay

medium clay

massive

moderate columnar

massive

occasional small ironstone
nodules, strongly to slightly
acid
mildly alkaline, trace amount of
carbonate
very strongly alkaline,
moderate amount of carbonate
nodules, some ironstone
nodules

WERANGA
surface soil

upper subsoil

lower subsoil

very dark greyish brown to
dark brown

greyish brown, brownish grey
or yellowish brown
yellowish brown to brown

loamy sand, sandy loam, sandy massive
clay loam, occasionally clay
loam
sandy clay to light medium strong columnar
clay
light medium clay to heavy massive
clay

slightly acid, thin subsurface
bleach

slightly acid, colour and degree
of mottling varies
neutral pH, colour and degree
of mottling varies

Note
• structure descriptions have been taken from McDonald et al. (1984) and may be interpreted as follows

grade of structure description

surface soil

subsoil

structure type

loose/massive
weak
moderate
strong
loose/massive
weak or columnar of any grade
moderate
strong
columnar (columns with domed
tops)
prismatic (columns)
blocky (mainly angular blocky)
lenticular (lens-like)
polyhedral (many faced)
platy (relatively flat horizontal
faces)

structureless
poorly structured
moderately structured
well structured or self mulching
structureless
poorly structured
moderately structured
well structured



SOIL COLOUR TEXTURE STRUCTURE OTHER PROFILE
CHARACTERISTICS

NUDLEY
surface soil

upper subsoil
lower subsoil

reddish brown, dark yellowish
brown or yellowish brown
reddish brown to grey
greyish brown to dark greyish
brown

loam to clay loam

clay loam to medium clay
sandy clay loam to medium
clay

massive to moderate platy

moderate prismatic
weak blocky

slightly acid to neutral pH

neutral pH
moderately alkaline

ROGERS
surface soil
upper subsoil
lower subsoil

dark brown
reddish brown to dark brown
brown

sandy clay loam to clay loam massive
light clay to medium clay moderate columnar
light clay to light medium clay massive

strongly to medium acid
mildly alkaline
strongly acid at depth

TANDAWANNA

surface soil

upper subsoil

lower subsoil

dark brown

dark brown to dark reddish
brown
yellowish red to brown

clay loam, occasionally light
clay
medium heavy clay to heavy
clay
medium clay to heavy clay

massive

strong blocky

weak polyhedral

slight subsurface bleach may
occur, neutral pH
trace amounts of carbonate
nodules, moderately alkaline
very strongly to extremely acid
at depth

TARA
surface soil grey or grey-brown

upper subsoil

lower subsoil

grey to greyish brown

greyish brown

heavy clay to light medium
clay

heavy clay to medium clay

heavy clay to medium clay

moderate blocky

strong prismatic

moderate prismatic

moderately deep to very deep
gilgai, may be self-mulching,
slightly acid
moderately alkaline, soft
carbonate
very strongly acid at depth

ULIMAROA
surface soil

upper subsoil

lower subsoil

brown, grey or occasionally
black

brown

yellowish brown to yellowish
red

light clay to medium clay

medium clay to heavy clay

heavy clay

strong granular

strong prismatic

moderate blocky

self-mulching, finely structured
surfaces may form a weak
crust, mildly alkaline
few carbonate nodules,
strongly alkaline
very strongly acid at depth



SOIL1

CADARGA
surface soil
upper subsoil
lower subsoil

CECILVALE
surface soil
upper subsoil
lower subsoil

CHANNING
surface soil
upper subsoil
lower subsoil

CHINCHILLA
surface soil
upper subsoil
lower subsoil

COALBAH
surface soil
upper subsoil
lower subsoil

COMBIDIBAN
surface soil
upper subsoil
lower subsoil

CONDAMINE
surface soil
upper subsoil
lower subsoil

PH

5 0
4 8
4 1

7 3
9 1
8 0

5 5
5 1
4 5

6 7
6 2
5 5

6 9
8 2
9 0

5 7
7 1
6 8

8 7
9 1
8 1

SALINITY2

low
very low
very low

very low
low
high to
very high

very low
very high
very high
to extreme

very low
very low
very low

very low
low
very high

very low
very low
very low

very low
medium
high to
very high

SODICITY3

non-sodic
non-sodic
non-sodic

non-sodic
sodic
strongly sodic

sodic
strongly sodic
strongly sodic

non-sodic
non-sodic
non-sodic

non-sodic
sodic
strongly sodic

non-sodic
non-sodic
sodic

non-sodic
sodic
strongly sodic

DISPERSION
RATIO4

(R1)

low
low
low

low
low
medium

low
high
medium

low
low
low

medium
medium
high

n a
high
n a

low
medium
medium

Ca/Mg
RATIO

2 4
3 3
0 3

2 2
1 8
0 8

0 4
0 1
<0 1

3 3
2 2
2 1

3 2
1 1
0 6

2 5
1 3
1 2

3 3
1 8
1 1

CLAY
CONTENT
(%)

50-55
65-70
65-70

25-30
40-45
40-45

15-20
30-35
35-40

5-10
5-10
0-5

10-15
35-40
30-35

10-15
45-50
45-50

55-60
60-65
60-65

EFFECTIVE
ROOTING DEPTH

(cm)

150

80

20

150

50

80

50

PAWC IN
ROOT ZONE

(mm)

162

87

24

80

55

29

97



SOIL1

CUTTHROAT
surface soil
upper subsoil
lower subsoil

DAVY
surface soil

upper subsoil
lower subsoil

DULACCA
surface soil
upper subsoil
lower subsoil

FLINTON
surface soil

upper subsoil
lower subsoil

GORDONBROOK
surface soil
upper subsoil
lower subsoil

HIGHMOUNT
surface soil
upper subsurface
lower subsurface

INGLESTONE
surface soil
upper subsoil
lower subsoil

PH

5 4
7 8
8 8

6 4

6 5
n a

7 2
8 1
5 1

5.1

4 4
4 8

6 3
6 9
8 6

5 9
5 1
5 5

8 2
8 6
8 6

SALINITY2

very low
low
medium to
high

medium

low
low

very low
high
very high
to extreme

low to
medium
very low
very low

very low
very low
low

very low
very low
very low

very low
very low
medium

SODICITY3

n a
sodic
sodic

non-sodic

non-sodic
non-sodic

non-sodic
strongly sodic
strongly sodic

non-sodic

non-sodic
sodic

non-sodic
non-sodic
sodic

non-sodic
n a.
n a.

non-sodic
non-sodic
non-sodic

DISPERSION
RATIO4

(RD

high
high
high

n a.

n a.
n a.

low
medium
medium

medium

low
low

low
low
medium

n a.
n a.
n a

low
low
low

Ca/Mg
RATIO

3 5
0 3
0 1

n a

n a
n.a

1 1
0 6
0 4

1 3

0 6
<0 1

1 8
1 6
1 5

4 2
0 9
0 2

5 6
6 5
4 5

CLAY
CONTENT
(%)

10-15
20-25
15-20

10-15

10-15
10-15

35-40
55-60
50-55

10-15

20-25
30-35

20-25
50-55
20-25

5-10
5-10
0-5

45-50
50-55
55-60

EFFECTIVE
ROOTING DEPTH

(cm)

60

150

35

80

60

150

90

PAWC IN
ROOT ZONE

(mm)

8

similar to
Highmount

68

21

85

76

128



SOIL1

INGLESTONE SHALLOW
surface soil
subsoil

KUPUNN (virgin site)
surface soil
upper subsoil
lower subsoil

KUPUNN (farmed site)
surface soil
upper subsoil
lower subsoil

MINNABILLA
surface soil

MOOLA
surface soil
upper subsoil
lower subsoil

NUDLEY
surface soil
upper subsoil
lower subsoil

ROGERS
surface soil
upper subsoil
lower subsoil

TANDAWANNA
surface soil
upper subsoil
lower subsoil

PH

7 1
8.1

8 7
9 2
5 3

7 2
7 5
9 7

4 6

5 4
8 3
8 7

6 9
7 0
8 1

5 6
7 6
5 4

6 9
8 1
4 4

SALINITY2

very low
very low

very low
low
high to
very high

low
low
medium to
high

very low

low
medium
high to
very high

very low
very low
low to
medium

medium
medium
medium

low
very low
very high

SODICITY3

non-sodic
non-sodic

non-sodic
sodic
strongly sodic

non-sodic
sodic
strongly sodic

non-sodic

non-sodic
sodic
strongly sodic

non-sodic
non-sodic
sodic

non-sodic
sodic
strongly sodic

non-sodic
non-sodic
strongly sodic

DISPERSION
RATIO4

(RD

low
low

low
medium
high

low
low
high

low to medium

low
medium
high

low
high
medium

high
high
high

low
low
low

Ca/Mg
RATIO

2 3
2 5

4 3
1 9
0 9

4 0
1 1
0 7

4 2

2 4
1 0
0 3

2 2
2 9
2 0

1 0
0 4
<0 1

4 1
1 4
0 4

CLAY
CONTENT
(%)

30-35
45-50

45-50
40-45
50-55

25-30
30-35
30-35

10-15

35-40
55-60
50-55

20-25
15-20
20-25

20-25
30-35
25-30

30-35
45-50
45-50

EFFECTIVE
ROOTING DEPTH

(cm)

60

50

80

30

80

150

30

80

PAWC IN
ROOT ZONE

(mm)

90

74

80

33

111

112

40

105



SOIL1

TARA (gilgai mound)
surface soil
upper subsoil
lower subsoil

TARA (gilgai depression)
surface soil
upper subsoil
lower subsoil

ULIMAROA
surface soil
upper subsoil
lower subsoil

WEENGALLON
surface soil
upper subsoil
lower subsoil

WERANGA
surface soil
upper subsoil
lower subsoil

PH

6 3
8 4
4 6

6 3
8 6
4 7

7.7
8 8
4 6

6 4
7 4
9 2

6 3
6 4
7 1

SALINITY2

low
medium
very high

low
very low
high

low
medium
very high

low
low
high

very low
medium
high

SODICITY3

non-sodic
sodic
strongly sodic

non-sodic
sodic
strongly sodic

non-sodic
sodic
strongly sodic

non-sodic
strongly sodic
strongly sodic

non-sodic
strongly sodic
strongly sodic

DISPERSION
RATIO4

(RD

low
medium
high

low
low
high

low
low
high

low
medium
high

low
low
high

Ca/Mg
RATIO

2 6
2 1
0 8

2 3
3.7
1 1

2 2
1 5
0 4

1 4
1 4
0 8

0 5
0 1
<0 1

CLAY
CONTENT
(%)

65-70
55-60
50-55

40-45
55-60
50-55

50-55
55-60
65-70

20-25
30-35
30-35

15-20
20-25
20-25

EFFECTIVE
ROOTING DEPTH

(cm)

50

80

50

50

10

PAWC IN
ROOT ZONE

(mm)

77

109

92

57

11

Notes
1.

2.

3.

4.

The soil depths used for analyses depend on the soil horizon depths which are described in Appendix 3 The surface soil is usually the 0-10 cm
sample The upper subsoil depth represents the top of the B horizon and depends on the depth of the A horizon The lower subsoil depth represents
the bottom of the B horizon, usually the 110-120 cm or 140-150 cm sample, unless the soil is shallower than this depth. If this is the case, it
represents the deepest sample possible for the particular example soil profile.

Salinity is estimated from the measurement of electrical conductivity (EC) in a 1 5 soil water suspension

Sodicity is calculated as the percentage of exchangeable sodium (ESP) (Baker and Eldershaw, 1993).

Clay dispersibihty, measured as a dispersion ratio (R1), is described in Baker and Eldershaw (1993)



Land Resources

Table 5.6 shows that many soils have high levels of salinity in their subsoils.
As previously mentioned, these high salinity levels have a marked influence on
the effective rooting depth and hence the PAWC. This is particularly evident in
some of the clay soils such as Arden, Cecilvale, Condamine, Dulacca, Kupunn,
Tara and Ulimaroa. The electrical conductivity (EC) of the soil solution (given
for each example soil profile in Appendix 3) is used to estimate soil salinity.
The following ratings are used to interpret the results.

Salinity
Rating

very low
low
medium
high
very high
extreme

Average root zone

10-20% clay

<0 05
0 10
0 25
0 45
0 70
>0 70

salinity for differing

EC 1 5

20-40% clay

<0 08
0 165
0 40
0 67
1 05
>1 05

clay content ranges

dS/m

40-60% clay

<0 12
0 25
0 58
1 00
1 58
>1 58

60-80% clay

<0 18
0 37
0 85
1 5
2 4
> 2 4

Source: R Shaw, 1988

The comparison between the Kupunn virgin site and the Kupunn farmed site
confirms research (Dalai, 1986) and local observations that cultivation does
cause the leaching of salts downwards over time, in cropping country on the
bngalow soils. The effective rooting depth, in the above mentioned clays, is
increased leading to an increase in the PAWC. The increase in the Kupunn
farmed site is not as dramatic due to a lower clay content in this particular soil
profile.

Within the Tara soil, gilgai depressions have lower subsoil salinity levels
compared to the gilgai mounds, thereby increasing the effective rooting depth
and the PAWC in the depression.

5.4.4 Sodicity and dispersion

Sodicity is caused by the presence of sodium held on the surface of clay
particles in a soil. Sodicity becomes a problem when it reaches a concentration
where it starts to affect the soil structure (Rengasamy and Walters (comps),
1994). A sodic soil is defined as one in which the sodium makes up 6% or
more of the exchangeable cations (i.e. the exchangeable sodium percentage,
ESP, is 6 or greater - see below).

The sodium weakens the bonds between soil particles when they are wetted
making clays swell then disperse. Dispersion can be seen as cloudy water. The
dispersed clay acts as a filler and binder - it clogs the pores in a soil reducing
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infiltration and drainage, and increases the size and density of aggregates. I t is
often observed that these soils have impermeable, dense subsoils that restrict
root activity and water uptake. Examples of this are the subsoils of Arubial,
Boonenne, Braemar, Channing, Dulacca, Rogers and Weranga.

Sodicity rating ESP (%)

non-sodic < 6
sodic 6-15
strongly sodic > 15

Symptoms that are typical of a sodicity problem in the root zone of plants
include poor infiltration and drainage resulting in waterlogging, increased runoff
and poor water storage, surface crusting, poor emergence of crops and pastures,
problems with cultivation (hard surface crusts or sealing when dry), gully
erosion and tunnel erosion in sloping country (Rengasamy and Walters (comps),
1994).

Table 5.6 shows that many soils that are sodic or strongly sodic also have
medium to extreme salinity levels - examples include the subsoils of Arden,
Cecilvale, Kupunn, Moola, Tara and Ulimaroa. In these soils the salt prevents
the clay particles from dispersing and any difficulties experienced managing
these soils wi l l be due to salinity not sodicity. However, i f the salts are leached
from these soils, as has been shown with cultivation of the bngalow soils,
sodicity symptoms may start to appear, that is, increased dispersion and reduced
water and air movement throughout the soil profile.

Management practices which may bring sodic soils to the surface, e g. deep
tillage or levelling, are not recommended. Sealing and crusting problems wi l l
occur i f the sodic clays are incorporated with the surface layer. Gypsum can be
used to improve the structure of sodic clays.

Table 5.6 also shows two other soil characteristics that are used to assess soil
physical behaviour - the dispersion ratio and the Ca/Mg ratio. Both ratios
should always be considered in conjunction with ESP values.

The dispersion ratio, R l , gives an indication of the dispersibility of soil layers
and is particularly important in soils with a high clay content, especially in areas
which experience high rainfall intensities. The table below gives an
interpretation of R l values.
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Rating Dispersion ratio
(tendency to disperse) R1

low < 0 6
medium 0 6-0 8

high > 0 8

The R l values are taken from example soil profiles in Appendix 3.

Soils with a Ca/Mg ratio of < 1 exhibit a dominance of magnesium in their
subsoils indicating cation imbalance and an increase in the dispersion tendency
(even at low ESP). Examples of soils with low subsoil ratios, which are
impermeable and dense, include Boonenne, Braemar and Weranga.

Further Reading

Ahern, C.R., Shields, P.G., Enderlin, N.G. and Baker, D.E. 1994, Soil Fertility of Central and
North-East Queensland Grazing Lands, Information Series QI94065, Department of Primary
Industries, Brisbane.

Dawson, N . M . 1972, Land Inventory and Technical Guide Jandowae Area Queensland, Part 1 Land
Classification and Land Use, Technical Bulletin No. 3, Division of Land Utilisation,
Queensland Department of Primary Industries.

Dawson, N . M . 1972, Land Inventory and Technical Guide Miles Area, Queensland, Technical
Bulletin No 5, Division of Land Utilisation, Queensland Department of Primary Industries.

French, V . (ed.) 1995, Crop Management Notes Western Downs and Maranoa 1993-1994,
Department of Primary Industries, Queensland.

Isbell, R.F. 1957, The Soils of the Inglewood - Talwood - Tarn - Glenmorgan Region, Queensland,
Technical Bulletin No. 5, Bureau of Investigation, Department of Public Lands, Brisbane,
Queensland.

Lawrence, D and French, V (eds) 1992, Sown Pasture Management Notes Western Downs and
Maranoa, Department of Primary Industries, Queensland.

Mullins, J.A. 1980, Land Use Study for the Millmerran - Moonie - Tara Area of Queensland,
Technical Bulletin No. 41, Division of Land Utilisation, Queensland Department of Primary
Industries.
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Soil conservation measures on sloping croplands near Dulacca
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6. AGRICULTURAL LAND MANAGEMENT

Vic French

6.1 Introduction

The shires of Murilla, Tara and Chinchilla have a wide range of agricultural
enterprises. These include grain, grain/cattle, grain/sheep, grazing only (cattle
and/or sheep), horticulture, intensive livestock feeding, and very recently, emu
and ostrich farming In the native forests there is a significant timber industry.

Soils have a major influence on enterprise selection. The main limitations to
long-term productivity in the region are soil water holding capacity, soil
fertility, structural condition and soil erosion.

6.2 Grain and forage cropping

The total area of cultivation in the three shires is estimated at 400 000 ha. The
main crops grown are wheat and barley in the winter and grain sorghum in the
summer. Minor crops include chickpeas in the winter and cotton, millets,
mungbeans and sunflowers in the summer The area of dryland cotton is
expanding rapidly due to the relative prices of cotton and grains.

The main forage crops are oats in the winter and forage sorghum in the summer.
Minor areas of barley and lab lab are also grown.

Moisture is the main limiting factor to crop production, and farming practices
should be aimed at conserving as much moisture as possible in the soil profile.
Minimum and zero t i l l techniques to retain crop residue on the soil surface are
important in increasing the efficiency of moisture storage as well as reducing
erosive runoff Strip cropping is a technique used for slowing the overland
water flow and allowing more water entry into the soil, particularly on the
brigalow flood plain in the Chinchilla Shire.

Crop rotations vary through the region. They are usually flexible and not 'set in
concrete', as climate and the amount of moisture stored in the soil wi l l influence
a farmer's decision on whether or not to plant a crop.

Probably the main agronomic benefit of crop rotation is through the breaking of
disease or weed cycles. For example, crown rot in wheat or barley can be
managed successfully by rotating with chickpeas or a summer crop, and winter
weeds in wheat (e g wild oats and wild canary) can be virtually eliminated
through a rotation with grain sorghum and using the residual herbicide, atrazine.
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Long fallowing into cotton or grain sorghum is used to store additional soil
moisture and mineralise more nitrogen for use by the crop. However, while it
is not always the most efficient method of storing moisture in the fallow period,
it tends to reduce the risk of crop failure. When combined with minimum or
zero tillage with winter cereal residue retained on the soil surface, long
fallowing produces excellent results and is the recommended practice in a
rotation with dryland cotton.

Where nitrogen fertility has become run down, a short-term (three to five years)
rotation with lucerne can rebuild soil nitrogen reserves which may be adequate
for cropping for another three to five years. A rotation with a grass/legume
pasture (e.g. purple pigeon grass and barrel medic or purple pigeon grass and
lucerne) can improve surface structure (through increased organic matter) and
nitrogen fertility for a longer period.

Grain legumes such as chickpeas or mungbeans are used in low nitrogen
situations (e.g. old cultivation or double crop). These leguminous crops wi l l fix
sufficient nitrogen from the atmosphere for their own use and therefore not
require additional nitrogenous fertiliser. Some residual nitrogen wi l l normally
be available for the next crop. Grazing legumes such as lab lab and cowpeas are
also used in rotation in a similar manner.

6.3 Management and limitations of cropping soils

The main soil limitations to sustainable crop production in the three shires are:

• plant available water capacity;
• soil fertility and structural condition decline; and
• soil erosion.

6.3.1 Plant available water capacity (PAWC)

PAWC vanes considerably over the range of soils in the region and is one of the
main determinants of the suitability of the soil for cropping Clay soils such as
Kupunn and Ulimaroa can hold approximately 100-180 mm per metre of soil to
a depth of 1 0 to 1.2 metres. Light forest soils may hold only 20-40 mm per
metre of soil and also be limited by soil depth, sodicity and/or salinity.

While a soil may have a medium to high PAWC, the soil profile must still be
wet to depth through rainfall infiltration. Cropping techniques such as surface
retention of crop residue through minimum and zero tillage can achieve this,
leading to greater efficiency of fallow moisture storage.
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6.3.2 Soil fertility and structural condition decline

6.3.3 Soil erosion

6.4 Pastures

The main cropping soils in the three shires are the brigalow and bngalow/belah
clays. These soils are very fertile initially, they have high levels of organic
matter and the soil surface is normally friable.

After about 30 years of continuous cultivation, nitrogen fertility wi l l have run
down considerably (indicated by reduced yields and protein in wheat or barley)
and soil structural problems (hard setting or cloddy surfaces leading to poor
crop establishment) may be evident. The use of nitrogenous fertiliser, short-
term rotations with lucerne (particularly where structural problems are evident)
and rotations with grass/legume pastures wi l l be necessary to restore
productivity.

Water erosion is a serious problem on many of the soils in the region. The
extent wi l l depend on soil, degree of slope and the length of slope. Erosion
over many years has undoubtedly contributed to the decline in soil fertility and
soil structure mentioned above.

Soil conservation measures such as contour banks, waterways, strip cropping
and surface retention of crop residues all have an important role. These are
referred to in Chapter 7.

Native pastures provide the bulk of grazing throughout the region. The main
desirable grass species include Queensland bluegrass, brigalow grass, windmill
grass, curly windmill grass, pitted bluegrass and early spring grass. The grasses
provide good grazing during the summer months and dry feed during winter.
Annual herbs including the naturalised annual winter medics (woolly burr medic
and common burr medic) can be prolific with winter rainfall and provide high
quality feed during this period.

Timber regrowth is often a problem and is usually controlled by chemical
treatment or mechanical means (ploughing).

Introduced pastures have been grown extensively throughout the three shires.
Tropical grasses such as buffel grass, Bambatsi, purple pigeon grass and rhodes
grass, and temperate legumes such as the annual winter medics and lucerne are
the main species used.
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Which pasture to plant wi l l depend on the soil, considering characteristics such
as fertility level, surface structure, drainage and topography. For example,
Bambatsi and purple pigeon grass are best suited to the heavy, gilgaied or
flooded clay soils, buffel grass is best suited to the well drained, friable and
lighter textured soils (belah and poplar box woodlands) and while rhodes grass
wil l perform well on most soils, it is one of the best grasses on the lighter forest
soils. Rhodes grass is also used in waterways because of its stolomferous
growth habit.

The most productive soils for pasture development are the brigalow and
brigalow/belah clays (Kupunn, Tara, Uhmaroa, Arden) and the box and belah
woodlands (Arubial, Bogandilla, Coalbah, Tandawanna). Some of the light
forest soils are suitable for short-term pastures, however low fertility and poor
water holding capacity limits production severely. Timber regrowth is also a
major problem in most of the forest soils.

Further Reading

Dalai, R.C., Strong, W . M . , Weston, E.J. and Gaffney, J. 1991, 'Sustaining multiple production
systems 2. Soil fertility decline and restoration of cropping lands in sub-tropical
Queensland', Tropical Grasslands, vol. 26, pp. 173-180.

French, V. 1993, Crop Management Notes Western Downs and Maranoa 1993-94, Department of
Primary Industries, Queensland.

Henry, D.R., Hall, T.J., Jordan, D.J., Milson, J.A., Schefe, C M . and Silcock, R.G. 1995,
Pasture Plants of Southern Inland Queensland, Information series QI95016, Department of
Primary Industries, Queensland.

Lawrence, D . and French, V . (eds) 1992, Sown Pasture Management Notes Western Downs and
Maranoa, Department of Primary Industries, Queensland.

Lloyd, D . L . , Smith, K.P., Clarkson, N . M . , Weston, E.J. and Johnson, B. 1991, 'Sustaining
multiple production systems 3. Ley pastures in the sub-tropics', Tropical Grasslands, vol.
25, pp. 181-188.

Partridge, I J . 1992, Managing native pastures: a grazier's guide, Information Series QI92009,
Department of Primary Industries, Brisbane.

Partridge, I J . 1993, Managing southern speargrass: a grazier's guide, Information Series QI93037,
Department of Primary Industries, Brisbane.

Partridge, I.J., Burrows, W . H . and Weston, E.J. 1994, Sown pastures for the brigalow lands,
Department of Primary Industries, Brisbane.
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7. LAND DEGRADATION

Nev Booth

7.1 Introduction

Land degradation m the shires of Murilla, Tara and Chinchilla relates to the
soils and their management I f management techniques are aimed at using the
soils according to their capability, then land degradation wi l l be minimal

There are close links between land degradation and land development in the
above shires Most of the soils, and particularly the brigalow lands, have been
developed for agriculture in the last 30-50 years Their capability to produce
over a long period is related to characteristics such as slope, the depth and
physical properties of the soils, and their natural fertility levels These
characteristics determine the soils' suitability for development for agricultural
use.

Specific degradation issues can be broadly categorised as those that affect
cultivation areas and those that affect pasture areas These issues are discussed
below.

7.2 Land development

Once the base suitability of a soil is determined, development and management
strategies are designed to ensure that the soil is productive and the resource is
maintained These strategies are also governed by factors such as property size,
enterprise selection and producer goals Assuming that one's goal is to
maximise production in a sustainable manner and to successfully integrate
nature conservation practices with practical property management, then a
number of factors need to be considered before development strategies are
finalised Examples of the considerations are.

• land levelling - many of the brigalow soils (Kupunn and Tara) are naturally
gilgaied (commonly called melonholes) I f the land is to be developed for
cultivation, then the gilgai may need to be levelled to facilitate easy farming
Before levelling, producers need to know that by removing the storage
capacity of gilgai, runoff wil l be increased This may contribute to problems
such as erosion on sloping country and overland flow issues on flatter
country such as the Brigalow Flood Plains area Also, removing the topsoil
from the gilgai mounds to fi l l the depressions may expose sodic or salty
subsoils which may not support plant growth Particular care needs to be
taken i f considering land levelling on some of the Tara soils which have high
salt levels at a relatively shallow depth (especially in mounds),
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• wildlife habitat management - although development has led to extensive
fragmentation and degradation of wildlife habitat, the opportunity still exists
to conserve the majority of wildlife species (both native plants and animals),
through the judicious retention of a mosaic of inter-linking habitats. Aim to
retain a representation of land types to maximise the selection for natural
diversity of native plants and animals. To conserve viable populations of a
wide range of wildlife species, the general principle for the size of retained
areas is 'the bigger the better', bearing in mind the primary purpose of the
property;

• clearing strategies - develop a property management plan which incorporates
large blocks of retained habitat, rather than fragmented patches. Use
vegetation corridors to link all retained blocks with vegetation on adjoining
lands, particularly along watercourses, stock routes and roads. The retention
of vegetation for basic conservation needs can be adapted for such uses as
windbreaks, shelterbelts, shade clumps and for stabilising stream or river
banks The following indicative dimensions reflect the needs of wildlife
while being mindful of maintaining property viability:

- retain a minimum of 20% of each land type suitable for development;
- connecting corridors of native vegetation to be a minimum of 100 m

wide;
- shade clumps to be a minimum of five hectares i f retained for duel

wildlife/stock management role; and
- maximum slope for mechanical clearing to be 15%.

Minimum widths for corridor buffers for watercourses should be:
- 200 m either side of rivers;
- 100 m either side of creeks; and
- 50 m either side of major gullies.

• timber management - remnant forest areas need specialised management to
help them survive:

- leave round clumps rather than long narrow strips to reduce edge
effects e.g. from fire, stock or wind;

- shade clumps should be a minimum of 5 ha in order to spread the
load of damage caused by stock and to allow greater chances of tree
regeneration;

- thinned forests and narrow clumps or strips may be more susceptible
to mistletoe damage because of high levels of light penetration into
forest canopies; and

- multiple use of remnant patches, such as for woodlots must be done
in proportion with the size of the remnants. Over-cutting of small
patches of forest wi l l increase the time between harvests and may
deplete the area of seed trees suitable for regeneration.
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7.3 Degradation in cultivation areas

7 3 1 Fertility decline

The brigalow soils m the Western Downs originally had high natural fertility.
With continuous cultivation and cropping, the organic matter and fertility has
declined Fertility decline commenced from the first day of cultivation and has
reached critical levels in soils which have been cropped for 30-50 years.

The yield and protein of a crop is governed by the nitrogen supply (from
orgamc matter) and water supply I f either of these is deficient, the yield
potential is decreased Declining crop yields and protein levels can be
addressed by changing management strategies away from continual nutrient
removal to one of nutrient replacement

Examples of these strategies are
• use of fertilisers,
• growing grain legumes, for example, chickpeas and mungbeans;
• short-term pasture leys (3-5 years) using lucerne, medics, or grass/legume

mixtures,
• using grazing legumes, for example, lab lab, cowpeas, and
• growing more permanent long-term mixed pastures of grasses and legumes

Current research indicates that while all of these options wil l provide extra
nitrogen for grain crops only a mixture of grass and legume pastures wi l l
increase soil organic matter levels

7.3 2 Water erosion

A l l the cultivated soils in the Western Downs are susceptible to some degree of
water erosion On sloping country, the common types of erosion are sheet, r i l l
and gully Generally, in this area, slopes over 4% should not be farmed
because erosion rates are unacceptable regardless of the conservation techniques
used

On the flatter country (less than 0 5 % slope) such as the Brigalow Flood Plains
area, overland flows can cause sheet erosion and siltation problems On the
alluvial plains associated with the Condamme River system, infrequent severe
erosive flooding occurs

Ways to reduce erosion rates are many and varied On sloping cultivation land,
the installation of a contour layout incorporating banks and waterways is an
important first step to controlling water erosion
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On slopes less than 0 5 % a strip cropping pattern at right angles to the flow of
water can be used to reduce the velocity of the overland flows and to encourage
increased infiltration of water into the soil Strip cropping is a system where
alternate strips of summer and winter crops are grown at right angles to the flow
of water, thus keeping some crop on part of the land at all times

In situations where erosive flooding occurs and the installation of structures or
strip systems is impractical, then those areas should be retained in pasture.

Regardless of the erosion control system employed, the secret to success is to
retain as much cover as possible on the soil surface to discourage soil
detachment and hence erosion Management strategies such as zero or reduced
ti l l should be used in all cases to reduce erosion and promote water infiltration.

7 3 3 Overland flows

This issue is generally confined to the Brigalow Flood Plains area of Chinchilla
Shire Insufficient capacity in the drainage system results in runoff flows
spreading over large areas of arable country, which is predominantly the
Kupunn soil, before concentrating back into drainage lines near the Condamme
River

Where these overland flows are concentrated or diverted, considerable
degradation such as erosion and deposition occur Practices which influence
this problem include farming techniques, fence location and type, road
construction techniques and detached stubble which floats downstream with the
water

Ways to reduce the problems associated with overland flows include
• strip cropping across the flow of water to reduce velocity and increase

infiltration,
• tackling the problem on a community basis to ensure a coordinated plan; and
• using conservation farming techniques which maximise soil cover and aid

water infiltration

7 3 4 Tunnel erosion

Tunnel erosion is a degradation issue in texture contrast soils with high sodicity
levels in their subsoils I f the sodic subsoil is exposed to water, the soil
disperses and caves in to form tunnels

Ways to reduce the extent of tunnel erosion include-
• keeping the topsoil in place to prevent exposure of the subsoil;
• constructing contours from the lower side on susceptible soils,
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• repairing incisions before they expose the subsoil; and
• keeping as much cover as possible on the soil surface.

In critical areas such as dam walls or bywashes, the addition of gypsum at high
rates may alleviate the tunnelling problem. However, i t is probably
uneconomical and impractical to do this on a large area. A more detailed
discussion of tunnel erosion is given in Section 7.4.6.

7.3.5 Wind erosion

Many of the sandy surfaced soils such as the Chinchilla, Davy and Combidiban
are susceptible to wind erosion when bare surfaces are exposed to the wind.
Clay soils such as Kupunn and Tara are less susceptible.

Ways to reduce wind erosion include:
• keeping as much standing cover as possible on the soil surface to reduce wind

velocity;
• placing timber shelter belts in strategic positions to reduce wind speed;
• not cultivating when the soil is dry; and
• growing cover crops prior to planting horticultural crops such as melons.

7.3.6 Structure decline

Frequent tillage has an adverse affect on soil structure. Soil disturbance by
tillage equipment reduces organic matter levels and breaks up the surface
structure causing problems with infiltration and seed establishment. Downward
pressure exerted by tines, discs and wheels can cause compaction layers close to
the soil surface. I f compaction layers are severe, plant roots have trouble
penetrating them to utilise stored soil moisture. This effectively reduces the
amount of water available to support plant growth.

Some soils are more susceptible to structural decline than others. The black
clay soils are generally less susceptible to structural change than the texture
contrast soils, but some decline can occur Soils such as Tandawanna (red belah
soil) are quite prone to structural decline after a few years of cultivation.

Ways to reduce the rate of structural decline include:
• maintaining soil organic matter via long-term grass based pastures or shorter

term grass based ley pastures,
• reducing the number of cultivations to a minimum; and
• keeping as much cover as possible on the soil surface.
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7.3.7 Salinity/sodidty

A l l brigalow soils have some level of salinity at depth. It becomes a
degradation issue i f the salt levels are shallow enough and concentrated enough
to impede plant growth. Where the soils are heavily melonholed, it makes land
levelling for cultivation a hazardous business. Little can be done apart from
taking great care when selecting the country for cultivation development. Soil
testing to measure chloride levels is recommended before development takes
place.

Many of the texture contrast soils have high subsoil sodicity levels. High
sodicity in soils causes a tendency for dispersion when exposed to water. Little
can be done to reduce subsoil sodicity levels, but damage can be reduced by not
exposing the subsoil to water flows. An example of this would be to construct
contour banks from the lower side so that the subsoil is not exposed in the bank
channel. It is also important to retain high levels of surface cover to reduce
erosion potential.

7.4 Degradation in pasture lands

7.4.1 Grazing strategies

Grazing strategies should be directed towards the maintenance of a healthy,
profitable and sustainable pasture. The condition of a pasture depends on
management and climatic conditions.

A broad range of stocking rate recommendations are given for each soil
described in the soil summary sheets. I f stocking rates are excessive, then the
pasture condition declines.

Suggestions for a good grazing strategy include:
• conservative stocking rates;
• regular pasture monitoring;
• adequate vermin control; and
• periodic spelling to allow pastures to seed and regenerate.

7.4.2 Fertility tie-up

The removal of timber (particularly brigalow) and the development of country
for pastures, generally results in a flush of growth due to the extra nutnents
available. The more fertile a soil is to begin with, the longer the flush wi l l last.
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However, over time, nutrients are tied up and the pasture reaches a growth
equilibrium which is largely based on nitrogen levels and water supply. The
removal of nutnents by animals is only small and not as critical as in a cropping
system.

Ways to increase pasture growth by increasing the availability of nutnents
include:
• the introduction of legumes into grass based pastures;
• the application of fertiliser;
• the physical renovation of existing pastures; and
• using a crop/pasture rotational system.

7.4.3 Watering points

The location and frequency of watering points is important in the management
of land degradation in pastures. Stock concentrate around watenng points,
cause local overgrazing and a reduction in grass cover and expose the soil to
erosion problems.

Ways to reduce degradation around watenng points are limited One approach
is to install adequate watenng points throughout a property to facilitate more
even grazing of a pasture e g placed centrally in a paddock. Another approach
is to fence off dams and reticulate the water to 'safer' areas Don't put watenng
points on areas with erodible soils.

7.4.4 Woody weeds

After cleanng, most of the soils in the Western Downs are susceptible to woody
weed invasion. Common woody weeds include - brigalow, lime bush, bitter
bark, myall, poplar box, molly box and cypress pine.

Methods to control these woody weeds include:
• cultivation for a few years before establishing pasture;
• blade ploughing;
• chemical application; and
• fire when woody weeds are small.

7.4.5 Weed invasion

Weed invasion is normally related to pasture disturbance and is often associated
with overgrazing When it rains, weeds establish and colonise quicker than the
pasture. Both native and exotic plants can cause weed problems. Examples
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include - galvanised burr, dog burr, noogoora burr, sand burr, sesbama pea,
hppia, pimelea, mother-of-millions and parthenium

Some weeds are adapted to certain soils. For example, pimelea prefers the
sandier soils such as Chinchilla and Davy, while parthenium prefers the heavier
clay soils

The best way to reduce weed invasion is to maintain good ground cover I f a
small outbreak of weeds occur, then spot spraying is generally effective

7.4 6 Erosion

As with cultivation, all pasture soils are susceptible to erosion when the soil is
exposed Again, the solution is to retain high levels of surface cover

Many of the texture contrast soils with sodic subsoils are prone to tunnel
erosion The problem occurs when the subsoils are exposed Tunnels generally
form under the surface and eventually cave in to form gullies The
rehabilitation of tunnel eroded areas can be difficult and expensive For these
reasons, prevention is better than cure.

The best method of prevention is to retain as much surface cover as possible on
soils susceptible to tunnelling Where tunnel erosion exists, the following
suggestions can be used to alleviate the problem
• divert top water from the eroded area It is vital to find a safe disposal area,

otherwise the problem is being shifted from one place to another The
disposal site must be well grassed and on a soil not susceptible to tunnel
erosion It may need to be constructed from the lower side so that the
subsoil is not exposed in the bank channel,

• i f the tunnels are close to the surface and shallow (less than 60 cm to the
bottom of the tunnel) intensive cross ripping may succeed The first ripping
should be up and down the slope and subsequent ripping at right angles to the
first,

• i f the tunnels are deeper than 60 cm, the tunnels can be filled with soil This
should be done when the soil moisture conditions are fairly high and it is
vital the area is well compacted The soil used as f i l l should be sourced from
an area not susceptible to tunnel erosion;

• water entry areas should be determined and i f necessary property layout
altered to alleviate concentration of water entry This may involve the
relocation offences, tracks and stock pads,

• the treated area should be fenced to exclude all stock, fertilised and sown to
grasses suitable for the area, and

• ongoing regular monitoring is vital Once rehabilitated, the area must be
grazed carefully to avoid repeat tunnelling
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Permanent tunnel erosion control can only be achieved with vegetation and this
must be maintained by management practices which build fertility and
encourage even infiltration of water.

7.4.7 Scalding

Most scalds are the result of loss of topsoil, by the action of wind and water,
after the vegetation is removed. This usually results through drought or
overgrazing. The remaining surface of the scald is generally the B horizon (or
subsoil). In some texture contrast soils this surface wi l l be saline or sodic.

High soil surface temperatures, sand blasting by wind, and lack of moisture
penetration, make it difficult for plants to survive. The potential for scalding
can be reduced by using conservative grazing strategies to retain as much
surface cover as possible.

Shallow water ponding is an effective method of reclaiming scalds. This
involves construction of a series of ponds to trap and store runoff to a maximum
depth of 10 cm. Eventually, the ponded runoff wi l l soak into the soil producing
two mam benefits:
• stored soil moisture; and
• leaching of salts from the surface to deeper in the soil profile.

Ponded areas require fencing for grazing management to ensure repeat scalding
does not occur.

Further Reading

Houghton, D . 1984, Tunnel erosion - causes and control in pasture country, Farm Note F1033/JUL
84, Queensland Department of Primary Industries, Brisbane.

Timms, J. 1990, Scald reclamation using waterponding, Farm Note F147/JUL 90, Queensland
Department of Primary Industries, Brisbane.
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Severe gully erosion on texture contrast soils with strongly sodic subsoils
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APPENDIX 1 A list of plants commonly found in the
Western Downs

Common name Scientific name

Bambatsi
barrel medic
beefwood
belah
belahe
bendee
bitterbark
blackboy, grass trees
black speargrass
black teatree
black wattle
boobialla
boonaree
bottle tree, narrow-leaved bottle tree
bngalow
bngalow grass
broad-leaved ironbark
budgeroo
buffel grass
bull oak

common fnngerush
coohbah
creeping bluegrass
creeping saltbush
crow's ash
curly Mitchell grass
curly windmill grass
currawong
cypress pine, white cypress pine

digit grass
dog burr
dogwood
dusky-leaved ironbark

early spring grass
emu apple

fairy grass
false sandalwood
fine stem stylo
flaxweed, pimelea
forest bluegrass

Pamcum coloratum var makarikanense
Medicago truncatula
Grevillea stnata
Casuanna cnstata
Acacia stenophylla
Acacia catenulata
Alstonia constncta
Xanthorrhoea spp
Heteropogon contortus
Melaleuca bracteata
Acacia concurrens
Myoporum montanum
Heterodendrum oleifolium
Brachychiton rupestns
Acacia harpophylla
Paspahdium caespitosum
Eucalyptus fibrosa subsp fibrosa
Lysicarpus angusttfohus
Cenchrus cilians
Allocasuarma luehmannu (Casuanna luehmannu)*

Fimbristyhs dichotoma
Eucalyptus coolabah (E microtheca)
Bothnochloa insculpta
Atnplex semibaccata
Fhndersia australis
Astrebla lappacea
Enteropogon aciculans
Acacia sparsiflora
Callitns glaucophylla (C columellans)

Digitaria enantha cv Premier
Sclerolaena tetracuspis
Jacksonia scopana
Eucalyptus fibrosa subsp nubila

Enochloa pseudoacrotncha
Owenia acidula

Sporobolus caroh
Eremophila mitchellu
Stylosanthes guianensis var intermedia
Pimelea tnchostachya
Bothnochloa bladhu
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Common name Scientific name

galvinised burr
Gatton panic
gilgai grass
green panic
gum-topped box

hairy oak, thready-bark oak
hooky grass
hoop Mitchell grass

ironwood

kangaroo grass
kurrajong

lancewood
leafy nineawn, limestone bottlewashers
hmebush
hppia
long-fruited bloodwood
lovegr asses
lucerne

Mitchell grass
molly box, mallee box
Moreton Bay ash, carbeen
mother-of-millions
mountain coolibah
myall
myrtle tree

narrow-leaved ironbark
native millet
native olive
noogoora burr

parthenium
pimelea, flaxweed
pitted bluegrass
poplar box
poverty grass
purple lovegrass
purple pigeon grass

Queensland bluegrass, slender bluegrass
Queensland blue gum
Queensland peppermint
quinine bush

Sclerolaena birchii
Panicum maximum cv Gatton
Panicum subxerophilum
Panicum maximum var tnchoglume
Eucalyptus microcarpa

Casuanna inophloia
Ancistrachne uncinulata
Astrebla elymoides

Acacia excelsa

Themeda tnandra
Brachychiton populneus

Acacia shirleyi
Enneapogon polyphyllus
Eremocitrus glauca
Lantana spp
Eucalyptus dolichocarpa (E polycarpa)
Eragrostts spp
Medicago sativa

Astrebla spp
Eucalyptus pilhgaensis
Eucalyptus tessellaris
Bryophyllum tubiflorum
Eucalyptus orgadophila
Acacia pendula
Canthium oleifolium

Eucalyptus crebra
Panicum decompositum
Notelaea microcarpa
Xanthium pungens

Parthenium hysterophorus
Pimelea tnchostachya
Bothrwchloa decipiens
Eucalyptus populnea
Eremochloa bimaculata
Eragrostis lacunana
Setaria incrassata

Dichanthium senceum
Eucalyptus tereticorms
Eucalyptus exserta
Petalostigma pubescens
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Common name Scientific name

red ash
rhodes grass
river red gum
rough-barked apple
rough speargrass
rusty gum

sally wattle
saltbushes
sandalwood
seca stylo
sedges
serradella
sesbania pea
silver-leaved ironbark
slender panic, belah grass
snail medic
soft spimfex, buck spimfex
spotted gum

tall chlons
tumbledown gum

a wattle
western rat's tail grass
white speargrass
whitewood
wild orange, bumbil
wilga
wiregrasses
wynn cassia

yabila grass
yapunyah
yarran
yellow jacket

Alphitoma excelsa
Chlons gayana
Eucalyptus camaldulensis
Angophora flonbunda
Stipa scabra
Angophora leiocarpa (A costata)

Acacia sahcina
Atnplex spp
Santalum lanceolatum
Stylosanthes scabra
Cyperus spp
Ormthopus compressus
Sesbania cannabina
Eucalyptus melanophloia
Paspalidium gracile
Medwago scutellata
Tnodia mitchellu
Eucalyptus maculata

Chlons ventncosa
Eucalyptus dealbata

Acacia ixiophylla
Sporobolus creber
Anstida leptopoda
Atalaya hemiglauca
Cappans mitchellu
Geijera parviflora
Anstida spp
Cassia rotundifolia

Panicum queenslandicum
Eucalyptus thozetiana
Acacia omalophylla
Eucalyptus bloxsomei

Scientific name Common name

Acacia catenulata
Acacia concurrens
Acacia excelsa
Acacia harpophylla
Acacia ixiophylla
Acacia omalophylla
Acacia pendula
Acacia sahcina
Acacia shirleyi
Acacia sparsiflora

bendee
black wattle
ironwood
bngalow
a wattle
yarran
myall
sally wattle
lancewood
currawong
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Scientific name

Acacia stenophylla
Allocasuanna luehmannii (Casuanna luehmannii)
Alphitoma excelsa
Alstoma constncta
Ancistrachne unanulata
Angophora lewcarpa (A costata)
Angophora flonbunda
Anstida leptopoda
Aristida spp
Astrebla elymoides
Astrebla lappacea
Astrebla spp
Atalaya hemiglauca
Atriplex spp
Atnplex semibaccata

Bothriochloa bladhu
Bothnochloa decipiens
Bothriochloa insculpta
Brachy chiton populneus
Brachychiton rupestns
Bryophyllum tubiflorum

Callitris glaucophylla (C columellans)
Canthium oleifohum
Capparis mitchellu
Cassia rotundifoha
Casuanna cnstata
Casuanna inophloia
Cenchrus cilians
Chlons gayana
Chlons ventncosa
Cyperus spp

Dichanthium sericeum
Digitana enantha cv Premier

Enneapogon polyphyllus
Enteropogon aaculans
Eragrostis lacunana
Eragrostts spp
Eremochloa bimaculata
Eremocitrus glauca
Eremophila mitchellu
Enochloa pseudoacrotncha
Eucalyptus bloxsomei
Eucalyptus camaldulensis
Eucalyptus coolabah (E microtheca)
Eucalyptus crebra
Eucalyptus dealbata

Common name

belahe
bull oak
red ash
bitterbark
hooky grass
rusty gum
rough-barked apple
white speargrass
wiregrasses
hoop Mitchell grass
curly Mitchell grass
Mitchell grass
whitewood
saltbushes
creeping saltbush

forest bluegrass
pitted bluegrass
creeping bluegrass
kurrajong
bottle tree, narrow-leaved bottle tree
mother-of-millions

cypress pine, white cypress pine
myrtle tree
wild orange, bumbil
wynn cassia
belah
hairy oak, thready-bark oak
buffel grass
rhodes grass
tall chlons
sedges

Queensland bluegrass, slender bluegrass
digit grass

leafy nineawn, limestone bottlewashers
curly windmill grass
purple lovegrass
lovegr asses
poverty grass
hmebush
false sandalwood
early spring grass
yellow jacket
river red gum
coohbah
narrow-leaved ironbark
tumbledown gum

76



Appendix 1

Scientific name

Eucalyptus dolichocarpa (E polycarpa)
Eucalyptus exserta
Eucalyptus fibrosa subsp fibrosa
Eucalyptus fibrosa subsp nubila
Eucalyptus maculata
Eucalyptus melanophloia
Eucalyptus microcarpa
Eucalyptus orgadophila
Eucalyptus pilhgaensis
Eucalyptus populnea
Eucalyptus tereticornis
Eucalyptus tessellaris
Eucalyptus thozetiana

Fimbristyhs dichotoma
Fhndersia austrahs

Geijera parviflora
Grevillea striata

Heterodendrum oleifohum
Heteropogon contortus

Jacksoma scopana

Lantana spp
Lysicarpus angusttfohus

Medicago sativa
Medicago scutellata
Medicago truncatula
Melaleuca bracteata
Myoporum montanum

Notelaea microcarpa

Ornithopus compressus
Owema acidula

Common name

long-fruited bloodwood
Queensland peppermint
broad-leaved ironbark
dusky-leaved ironbark
spotted gum
silver-leaved ironbark
gum-topped box
mountain coohbah
molly box, mallee box
poplar box
Queensland blue gum
Moreton Bay ash, carbeen
yapunyah

common frmgerush
crow's ash

wilga
beefwood

boonaree
black speargrass

dogwood

hppia
budgeroo

lucerne
snail medic
barrel medic
black teatree
boobialla

native olive

serradella
emu apple

Panicum coloratura var makankanense
Panicum decompositum
Panicum maximum cv Gatton
Panicum maximum var tnchoglume
Panicum queenslandicum
Panicum subxerophilum
Parthemum hysterophorus
Paspahdium caespitosum
Paspahdium gracile
Petalostigma pubescens
Pimelea tnchostachya

Bambatsi
native millet
Gatton panic
green panic
yabila grass
gilgai grass
parthemum
bngalow grass
slender panic, belah grass
quinine bush
flaxweed, pimelea
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Scientific name Common name

Santalum lanceolatum sandalwood
Sclerolaena birchu galvanised burr
Sclerolaena tetracuspis dog burr
Sesbania cannabina sesbania pea
Setana incrassata purple pigeon grass
Sporobolus caroh fairy grass
Sporobolus creber western rat's tail grass
Sttpa scabra rough speargrass
Stylosanthes guianensis var intermedia fine stem stylo
Stylosanthes scabra seca stylo

Themeda tnandra kangaroo grass
Triodia mitchelhi soft spinifex

Xanthium pungens noogoora burr
Xanthorrhoea spp blackboy, grass trees

Note * superseded or unused names are given in brackets
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APPENDIX 2 Ratings used for interpretation of soil analyses

Soil Test

Cl

PACID

PBICARB

Extr. K

Cu

Zn pH > 7

pH < 7

Mn

Total N

Org. C

Total P

Total K

Total S

PAWC

Dispersion
ratio

PH

Units Very low

(%) <O.O1

(mg/kg) <10

(mg/kg) <10

(m eq%) <0.1

(mg/kg) <0.1

(mg/kg) <0.3

(mg/kg) <0.2

(mg/kg) <1

(%) < 0 05

(%) <0.5

(%) < 0.005

(%) < 0 1

(%) < 0.005

(mm) <50

extremely acid
very strongly acid
strongly acid
medium acid
slightly acid
neutral
mildly alkaline
moderately alkaline
strongly alkaline
very strongly alkaline

Ratings

Low

0.01-0.03

10-20

10-20

0.1-0 2

0.1-0 3

0.3-0.8

0 2-0.5

1-2

0.05-0.1

0.5-1.5

0.005-0

0.1-0 5

0.005-0,

50-100

<0.6

5

.02

.02

<A
4 5
5.1
5.6
6 1
6.6
7.4
7.9
8 5
>£

Medium

0.03-0 06

20-40

20-40

0.2-0.5

0.3-5

0.8-5

0.5-5

2-50

0.15-0.25

1.5-2.5

0.02-0 05

0.5-1.0

0.02-0.05

100-150

0.6-0.8

k5
- 5 0
- 5 5
- 60
- 6 5
- 7.3
- 7.8
-8.4
-9.0
).O

High

0.06-0.20

40-100

40-100

0.5-1 0

5-15

5-15

5-15

50-500

0.25-0 5

2.5-5.0

0 05-0 10

1.0-3 0

0.05-0.10

150-200

>0.8

Very high

>0.20

>100

>100

>1 0

>15

>15

>15

>500

>0 5

>5.0

>0 10

>3.0

>0.10

>200

79



276



APPENDIX 3 Analytical data for example soil profiles

This appendix contains both the detailed description and the
analytical data for 33 soils. The soils selected for analysis are
representative of the range of soils within a given soil group.

Soil profile samples have been taken from virgin sites to provide an
indication of 'base-line' nutrient levels. When soil samples are taken
from a farmed paddock, nutrient levels are compared with the 'base-
line' data to give an indication of the effects of a paddock's history.
However, where pits were located within paddocks, the soil samples
were used to give an indication of a soil's condition under current
management practices.

The methods used for soil physical and chemical analyses are
detailed in Baker and Eldershaw (1993).

A detailed explanation of the terms used in the Australian Soil
Classification system can be found in Isbell (1993).

It should be noted that the cation exchange capacity (CEC) method at
pH 8.5 wil l overestimate CEC for acid layers e.g. acid surface soils
over alkaline subsoils, or acid deep subsoils.
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ARDEN 

EXAMPLE SOIL PROFILE 

SOIL: ARDEN SUBSTRATE MATERIAL: Clayey alluvium 

SITE NO: WFM 11 SLOPE: 0% 

LOCATION: Bungunya-Surat Road, south of Flinton LANDFORM ELEMENT TYPE: Plain 

AMG REFERENCE: 800 000 mE 6965 765 mN Zone 55 LANDFORM PATIERN TYPE: Plain 

GREAT SOIL GROUP: Red Clay VEGETATION 

PRINCIPAL PROFILE FORM: Ug 5.38 STRUCTURAL FORM: Tall open forest 

AUSTRALIAN SOIL CLASSIFICATION: Calcareous-epihypersodic, 
Self-mulching, Red V ertosol 

DOMINANT SPECIES: Acacia harpophylla, Casuarina cristata 

TYPE OF MICRORELIEF: Normal gilgai - horizontal interval: 10 m 
- vertical interval: 0.5 m 

PROFILE MORPHOLOGY 

CONDITION OF SURFACE SOIL WHEN DRY: periodic cracking, self-mulching 

HORIZON DEPTH(cm) 

0-4 

DESCRIPTION (mound) 

A1 Dark brown (7.5YR 3/4), medium clay; strong granular, 2-5 mm; dry moderately f111ll; few medium carbonate 
nodules. Abrupt to -

B21 4-28 Dark reddish brown (5YR 3/3), heavy clay; strong angular blocky, 20-50 mm; dry, strong; few (2%) 
ferromanganiferous nodules (5-10 mm). Clear to-

B22k 28-71 Dark reddish brown (5YR 3/4), heavy clay; very few small pebbles; moderate angular blocky, 20-50 mm; dry 
very strong; few medium carbonate soft segregations; few medium carbonate nodules. Clear to -

B23yn 71-90 Yellowish red (5YR 4/6), heavy clay; moderate lenticular, 50-100 mm; dry very strong; very few medium 
carbonate nodules; very few medium gypseous crystals. Gradual to -

B24 90-150 Yellowish red (5YR 4/8), heavy clay; moderate lenticular, 10-20 mm; dry moderately strong. 

LABORATORY DATA (gilgai mound) 

Depth 
(em) 

pH EC Cl 
(dS/m) (%) 

7.5 � .19 � .006 

Particle Size (%) Exch. Cations pH 8.5 (m.eq/1 DOg)' ESP 
� � � c � � � � � % 

Total Elements(%) 
P K S 

Moisture (%) Dispersion 
33* 1500* Ratio 

..................... ........... : .......... .: ............ ......... � .......... : ........... : .......... .......... : .......... : .......... : .......... : .......... ............. ............ : ............ : ............ ............ : ............ ................... . 
0-10 7.4 � .08 � .001 8 � 45 � 15 � 34 27 � 13 � 5.8 � .45 � 2.2 2 .049 � .686 � .039 � 13 .51 

..................... ···········:··········:-··········· ·········:··········:···········:··········· ··········:··········:··········:··········:-········· ............. ············:············:············ ············:············ ................... . 

20-30 8.6 :.56 : .055 3 : 30 : 12 : 54 43 : 25 : 12 : 4.4 : 1.4 10 .034 : .660 : .046 : 22 .51 
..................... ...........•.......... .� ............ .........•.......... ,c ........... j ••••••••••• •••••••••• j .......... j •••••••••• j •••••••.•• j ..•......• .....•••••••. •...........•............•••.......... ...•.••...•. j ....•....••. •••••••••·•·••···•·· 

...... �.:-�---··· --�--� .... .L�:� .... L�---· ... � ... .L..��---·L·�-�---.L .. ��---· -��-----.L��----.L�.: .... .l .. :.-.� .... L�---· ··---�-�---·· .:��-: .... L� ... L��---· ............ !... .. �-�---· ........ ��-�---····· 

80-90 5.3 ! 1.8 ! .248 1 ! 30 ! 16 ! 55 40 ! 13 ! 11 ! 7.5 ! .49 19 .013 ! .469 ! .077 ! 22 .64 
..................... ........... ; .......... �............ . ........ ; .......... �············i··········· .......... ; .......... f··········i··········i·········· ............. ............ ; ............ ; ............ ········-···i············ ................... . 

110-120 4.8 � 1.7 ! .243 1 ! 29 � 16 � 56 39 � 12 � 11 ! 8.2 ! .48 21 .011 ! .451 ! .055 � 

Depth Organic C Total N Extractable P (mglkg) Extractable K Fe Mn Cu Zn 
(em) (%) (%) Acid Bicarb. (meq%) DTPA-extractable (mglkg) 

at o - 10 1.8 .19 

# pH 8.5 alcoholic cations 

• -33kPa (-0.33bar) and -1500kPa (-15 bar) using pressure plate apparatus 
t refers to the bulking of a number of surface samples prior to analysis 
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21 17 1.8 22 58 2.3 1.1 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ARUBIAL 

EXAMPLE SOIL PROFILE 

SOIL: ARUBIAL 

SITE NO: DFM S11 

LOCATION: Leichhardt Highway, north of Condamine 

AMG REFERENCE: 216 250 mE 7023 300 mN Zone 56 

GREAT SOIL GROUP: Solodized solonetz 

PRINCIPAL PROFILE FORM: Dy 2.33 

AUSTRALIAN SOIL CLASSIFICATION: Eutrophic, Mesonatric, Grey 
Sodosol 

PROFILE MORPHOLOGY 

CONDITION OF SURFACE SOIL WHEN DRY: hard setting 

HORIZON 

SUBSTRATE MATERIAL: 

SLOPE: 2% 

LANDFORM ELEMENT TYPE: Plain 

LANDFORM PATTERN TYPE: Plain 

VEGETATION 

STRUCTURAL FORM: Woodland 

DOMINANT SPECIES: Eucalyptus populnea, Geijera 
parviflora, Eremophila milchellii 

DESCRIPTION 

Al 

DEPTH(cm) 

0-10 Brown (lOYR 4/3), sandy loam; massive; dry very finn. Abrupt to-

A2j 

B21 

B22 

10-11 

11-50 

Dark greyish brown (10YR 4/2) moist, light brownish grey (10YR 6/2) dry, sandy loam; dry very fmn. Sharp to -

Dark greyish brown (10YR 4/2), medium clay; strong columnar, 20-50 mrn; smooth ped fabric. Clear to-

50-120 Brown (10YR 4/3), light medium clay, coarse sandy; weak angular blocky, 50-100 mrn; few (7%) calcareous soft 
segregations, 10-60 mrn; few calcareous nodules; very few ferromanganiferous nodules, 2 mrn; dry very strong. 
Clear to-

B3 120-160 Brown (10YR 5/2), light medium clay; 10% faint orange mottle; weak angular blocky, 50-200 nun. 

LABORATORY DATA 

Depth pH EC Cl Particle Size (%) Exch. Cations pH 8.5 (m.eq/100g)1 ESP Total Elements (%) Moisture(%) Dispersio 

(em) 

6.8 

(dS/m) (%) 

jos .001 

cs FS Si C CEC Ca2' Mg2' Na' K' % p K s 33• 1500. Ratio 

••••••••••••••••••••• • ••••••••• : •••••••••• .:. •••••••••••• ••••••••• : •••••••••• .:. •••••••••• � ••••••••••• •••••••••• : •••••••••• : •••••••••• : •••••••••• .:.......... • • 0 

....... �.:-�-�---···· -��� ..... i ... ��----L�-�---·· ·--�-�-..i .... ��---l .......... i .... �-�---· .. � ...... .L���---L�--�----L�-�----1.:��---· :::::::::::: :::���:::::r::���:::r:���:::: :::::::::1:::::::::::: ::::::::�::::::: 
20-30 7.6 � .38 � .036 14 � 37 � � 47 22 � 7.2 � 11 � 3.4 � .23 16 .031 � .506 � .046 � 16 .82 

••••••••••••••••••••• . ...•••••• j •••••••••• "" ............ ...••. ·--i .......... ,:. .......... �-.......... .......... j •••••••••• j ••••••.••• i .......... i.......... . ........... ............•............•............ ...........•............. .................. 

...... �.:.� ...... -��� .... .L.�� .... L�:-� ........ �:. .. .t .... �� ... ! ..... � .... ! .... �.: .... --�� .... .L�.-� ... .L�.�---·.!..���----L��---· ..... �-�---·· ·--��� .... t ... ��� .... l...���---· ........... [ ..... ��---·· ....... ��-�---···· 
60-90 9.2 ! .72 ! .072 17 ! 41 ! 8 ! 38 17 ! 5.4 ! 11 ! 4.2 ! .24 25 .023 ! .516 ! .042 ! 13 .90 

..................... ···········:··········1"···········- ·········�··········1"··········�··········· ··········t··········t··········�··········�·········· ···········-· ············t············t············ ···········�············· ................. . 
110-120 9.3 l .68 l .059 15 l 40 l 7 l 39 18 l 5.8 ! 12 l 5.0 l .27 28 .025 l .553 l .038 l 

····;·�0·:·;·50···· ·;;�2···r·66····r·:o58····· ········r·······r·······-r········· ··········:··········r·········r·······r······· ············· ············:············;············ ··········r··········· ·················· 

Depth Organic C Total N Extractable P (mglkg) 
(em) (%) (%) Acid 

Bt 0-10 1.7 .08 

# pH 8.5 alcoholic cations 
• -33kPa (-0.33bar) and -1500kPa (-15 bar) using pressure plate apparatus 
t refers to the bulking of a number of surface samples prior to analysis 

Bicarb. 

19 

Extractable K Fe Mn Cu Zn 
(meq%) DTPA-extractable (mg/kg) 

.77 27 29 .65 .38 
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BIN KEY 

EXAMPLE SOIL PROFILE 

SOIL: BINKEY SUBSTRATE MATERIAL: 

SITE NO: ND 106 SLOPE: 1-2% 

LOCATION: Moonie Highway, 1.7 km E of Kumbarilla turnoff LANDFORM ELEMENT TYPE: Plain 

AMG REFERENCE: 291 1.50 mE 697.5 .5.50 mN Zone .56 LANDFORM PATTERN TYPE: Plain 

GREAT SOIL GROUP: Soloth VEGETATION 

PRINCIPAL PROFILE FORM: Dy 2.41 STRUCTURAL FORM: Open forest 

AUSTRALIAN SOIL CLASSIFICATION: Bleached, Natric, Brown 
Kurosol 

DOMINANT SPECIES: Callitris glaucophylla, Allocasuarina 
luehmannii, Eucalyptus ere bra, Angophora leiocarpa 

PROFILE MORPHOLOGY 

CONDITION OF SURFACE SOIL WHEN DRY: hard setting 

HORIZON 

A1 

B21 

B22 

DEPTH(cm) 

0-4.5 

4.5-60 

60-90 

LABORATORY DATA 

Depth 
(em) 

Bt 0 - 10 

pH EC Cl 
(dSim) (%) 

DESCRIPTION 

Yellowish brown (10YR .5/4),1oamy sand; very gravelly. 

Yellowish brown (1 OYR .5/4), medium clay; strong coarse columnar. 

Strong brown (7 . .5YR 4/6), medium clay; massive. 

Particle Size(%) Exch. Cations pH 7.0 (m.eq/100g)1 ESP � � � c � � � � � � 
Total Elements(%) 
P K S 

Moisture (%) Dispersion 
33• 1500• Ratio 

..................... ........... � .......... :............. . ........ :. .......... .: ........... : ........... .......... � .......... : .......... : .......... : .......... .............. ............. :. ............ :. ............ ............ :............ . .................. . 

0 - 45 4.9 ! .05 ! .003 69 ! 18 ! 5 ! 8 4 ! NA ! NA ! <0.1 ! <0.1 2 NA ! NA ! NA ! NA NA 
..................... ..•.•...... ;. .......... f. •..•••••••• ·········•··········-i···········i··········· ··········t··········i··········i··········i·········· ············· ············t···········-t············ ············i············ ................... . 

45-60 5.3 i .12 i .014 27 i 18 i 3 i 51 11 i NA i NA i 1.2 i <0.1 11 NA i NA i NA i NA NA 
..................... •........ .. j .......... �............ • ••...... j .......... � ........... i ........... .......... j .......... j .. ...•..•• i .......... i .......... ............. ............ ; ............ ; ............ ............ i............ . .................. . 

60-90 4.9 l .23 l .024 27 l 16 l 6 l 51 16 l NA l NA l 2.8 l <0.1 18 NA l NA l NA l NA NA 

Depth Organic C Total N 
(em) (%) (%) 

Bt 0 - 10 .2 .028 

# aqueous cations 
• -33kPa (-0.33bar) and -1.500kPa (-1.5 bar) using pressure plate apparatus 
t refers to the bulking of a number of surface samples prior to analysis 
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Extractable P (mglkg) 
A cid Bicarb. 

7.0 

Extractable K Fe Mn Cu Zn 
(meq�) DTPA -extractable (mglkg) 

NA NA NA NA NA 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

BOGANDILLA 

EXAMPLE SOIL PROFILE 

SOIL: BOOANDILLA SUBSTRATE MATERIAL: 

SITE NO: DFM S12 SLOPE: 1% 

LOCATION: South of golf course, Condamine LANDFORM ELEMENT TYPE: Footslope 

AMG REFERENCE: 215 800 mE 7015 300 mN Zone 56 LANDFORM PATTERN TYPE: Gently undulating plain 

GREAT SOIL GROUP: Solodic soil VEGETATION 

PRINCIPAL PROFILE FORM: Dd 1.33 STRUCTURAL FORM: Woodland 

AUSTRALIAN SOIL CLASSIFICATION: Eutrophic, Subnatric, Black 
Sodosol 

DOMINANT SPECIES: Eucalyptus populnea, E. coolabah, 
Casuarina cristata, Geijera parviflora, Acacia pendula, A. 
salicina 

PROFILE MORPHOLOGY 

CONDITION OF SURFACE SOIL WHEN DRY: hard setting 

HORIZON 

A1 

A2j 

B21 

B22 

B23 

DEPTH(crn) 

0-8 

8-10 

10-35 

35-60 

60-160 

LABORATORY DATA 

p H  EC Cl 

DESCRIPTION 

Dark greyish brown (10YR 4/2), clay loam; massive. Sharp to -

Dark greyish brown (10YR 4/2) moist, greyish brown (10YR 5/2) dry, clay loam, massive. Sharp to-

Very dark greyish brown (10YR 3/2), medium clay; strong angular blocky, 10-50 mm; smooth-ped fabric; dry, 
very strong. Clear to -

Dark greyish brown (10YR 4/2), medium clay; strong angular blocky, 50-100 mm, few calcareous soft 
segregations. Gradual to -

Brown (lOYR 4/3), medium heavy clay; common calcareous soft segregations; dry strong; strong angular blocky 
to lenticular, 20-50 mm. 

Par ti cle Siz e (%) Exch. Ca ti ons p H  8.5 (m.eq/100g)' ES P Moisture (%) Di sp ersi on Dep th 
(em) (dS/ m) (%) � � � c � � � � � % 

Total Elements (%) 
P K S 33• 1500• Ra ti o  

8.3 i .11 . 002 
..................... . ......... : .......... :.. ............ ......... � .......... :.. .......... : ........... .......... : .......... : .......... : .......... :.......... . ........... ............ � ............ : ............ ............ : ............. ···················· 

0 · 10 6.7 1 .04 1 . 001 7 1 55 1 15 i 30 16 i 8.5 1 4.1 1 .31 1 .71 2 .072 1 . 672 1 .042 1 9 .51 
..................... ··········i··········-i-············ ·········•·········-f-··········"··········· ··········i··········i··········i··········i·········· ............ ............ j ............ ; ............ ............ ,c ............. ................... . 

20 - 30 9.0 1 ·30 i . 010 6 i 40 i 9 i 50 31 11 5  1 1 2  1 4.3 1 .31 14  .033 i .538 1 .043 i 18 .58 
..................... . ......... ; .......... ,:.. ............ ········-�·-········'-·········-�·-········· .......... ; .......... : .......... : .......... ,:.......... . ........... ············�···········-�············ ............ ,: ............. ................... . 

50 - 60 8.7 i 1 .5 i .237 6 i 38 i 13 i 46 27 i 11 i 1 3  i 7.0 i .27 26 .028 i .517 i .146 i 16 .70 
...... ii0·:·9<i ..... ·8:; .... ·

:
- -;�;;-··-

y
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D ep th Or ga ni c C  Tota l N 
(em) (%) (%) 

at o - 10 2.3 .10 

# pH 8.5 alcoholic cations 
* -33kPa (-0.33bar) and -1500kPa (-15 bar) using pressure plate apparatus 
t refers to the bulking of a number of surface samples prior to analysis 

Extra cta bl e P (mg/ kg) 
Acid Bi ca rb. 

58 

Extra cta ble K Fe Mn Cu Zn 
(meq%) DTPA-extra cta ble (mg/kg) 

.65 12 1 1  .85 .73 
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BOONENNE 

EXAMPLE SOIL PROFILE 

SOIL: BOONEENE 

SITE NO: DFM S24 

LOCATION: Auburn River School Road, Auburn 

AMG REFERENCE: 258 700 mE 7132 900 mN Zone 56 

GREAT SOIL GROUP: Solodized solonetz 

PRINCIPAL PROFILE FORM: Dy 2.43 

AUSTRALIAN SOIL CLASSIFICATION: Eutrophic, Mesonatric, 
Yell ow Sodosol 

PROFILE MORPHOLOGY 

CONDITION OF SURFACE SOIL WHEN DRY: hard setting 

HORIZON 
I, 

SUBSTRATE MATERIAL: Granite 

SLOPE: 7% 

LANDFORM ELEMENT TYPE: Hillslope (upper) 

LANDFORM PATTERN TYPE: Low hills 

VEGETATION 

STRUCTURAL FORM: Woodland 

DOMINANT SPECIES: Eucalyptus crebra, E. dolichocarpa, 
Brachychiton populneus 

DESCRIPTION 

A1 

DEPTH (em) 

0-10 Brown (lOYR 4/3), coarse sandy loam; massive; dry weak. Gradual to-

A2 10-25 Light brownish grey (10YR 6/2) moist, white (10YR 8/1) dry, coarse loamy sand; massive; dry firm. 
Sharp to-

B21 25-45 Light yellowish brown (10YR 6/4), medium clay coarse sandy; weak columnar, 50-100 mm; dry strong. 
Gradual to-

B3 45-70 

c 70+ 

LABORATORY DATA 

Depth 
{e m) 

pH E C  Cl 
{d S/ m) {%) 

: 03 6.6 l . .00 1 

Yellowish brown (10YR 5/4), medium clay coarse sandy; massive. Clear to-

Brown (10YR 5/3), coarse sandy loam, (weathered granite). 

Parti cl e  Si ze{%) Ex ch . Cati ons pH 7.0 { m.eq/ 100 g)' 
� � � c � � � � � 

ESP 
% 

Tot al El ements{%) 
P K S 

1" 

Mois tur e {%) Dis persi on 
33 * 1 500 * Rati o 

..................... ........... :··········�············ ·········� ··········�···········:··········· .......... ; .......... ; .......... ; .......... �·········· ............. ············�············�············ ............ �--·········· 

0 - 10 5.8 l .0 1 l .00 1 47 l 36 l 7 l 10 3 l 1. 3 l 1 .0 l .0 4 l .17 .0 22 l 1. 90 l .03 1 l 4 .59 
................................ ) .......... .( .......... . . ••••••••• ;. •••••••••• � ••••••••••• j ••••••••••• ••••••••••••••••••••• j •••••••••• j •••••••••• i .......... ............. ............ ; ............ ; ............ ············i············ 

-----:-:-:------ --���-----H�----1---:---- --�---f·--:---j-----:----l----:---<a·····f--;:�·-··l··�:�---·1··�-:----l···�-:---- ··<>·· -

�
��-�----f--;::·-··H��---· ···········-1------:-----

.89 

.96 

Depth Organi c C Tot aiN Ext ract abl e  P { mg/k g) Ext ractabl e K F e  Mn Cu Z n  
{e m) {%) {%) Aci d Bi carb . { meq%) DTPA-ex tract abl e  { mg/ kg) 

Bt 0 - 10 1 .5 .0 5 

# aqueous cations 
• -33kPa (-0.33bar) and -1500kPa (-15 bar) using pressure plate apparatus 

refers to the bulking of a number of surface samples prior to analysis 
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10 .52 48 10 .23 .74 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

BRAE MAR 

EXAMPLE SOIL PROFILE 

SOIL: BRAEMAR SUBSTRATE MATERIAL: 

SITE NO: DFM S10 SLOPE: 1% 

LOCATION: Dalby-Kogan Road LANDFORM ELEMENT TYPE: Plain 

AMG REFERENCE: 287 450 mE 7030 750 mN Zone 56 LANDFORM PATTERN TYPE: Plain 

GREAT SOIL GROUP: Soloth VEGETATION 

PRINCIPAL PROFILE FORM: Dy 2.41 STRUCTURAL FORM: Open forest 

AUSTRALIAN SOIL CLASSIFICATION: Eutrophic, Hypematric, 
Brown Sodosol 

DOMINANT SPECIES: Callitris glaucophylla, Allocasuarina 
luehmannii, Eucalyptus populnea 

PROFILE MORPHOLOGY 

CONDITION OF SURFACE SOIL WHEN DRY: hard setting 

HORIZON 

All 

A12 

A2e 

DEPTH(cm) 

0-5 

5-15 

15-30 

30-60 

DESCRIPTION 

Very dark greyish brown (10YR 3/2), sandy loam; massive. Clear to -

Greyish brown (10YR 512), sandy loam; massive. Clear to -

Brown (10YR 5/3) moist, light grey (10YR 712) dry, sandy loam; massive. Sharp to

Brown (10YR 5/3), light clay sandy; strong columnar, > 100 mm; dry strong. Clear to -B21 

B22 60-120 Greyish brown (10YR 5/2), light clay sandy; massive; many faintfme mottles (yellow, grey); dry strong. 

LABORATORY DATA 

Depth 
(em) 

p H  EC Cl 
(dS/m) (%) 

Par ti cle Size (%) Exch. Ca tions pH 7. 0 (m. eq/100g)1 ESP 
� � � c � � � � � % 

T ota l Elem ents (%) 
P K S 

Mois ture (%) Dis persion 
33* 1500* Rat io 

5.6 i .15 i .014 
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Dept h Or ganic C T ota l N 
(em) (%) (%) 

Bt 0-10 2.7 .13 

# aqueous cations 
• -33kPa (-0.33bar) and -1500kPa (-15 bar) using pressure plate apparatus 
t refers to the bulking of a number of surface samples prior to analysis 

Extra ctab le P (mg/kg) 
Acid Bica rb .  

6.0 

Ext ra ctab le K F e  Mn Cu Zn 
(meq%) DTPA-extra ctab le (mg/kg) 

.41 233 16 .11 .94 
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CADARGA 

EXAMPLE SOIL PROFILE 

SOIL: CADARGA SUBSTRATE MATERIAL: Sandstone 

SITE NO: DFM S20 SLOPE: 5% 

LOCATION: 'Overstone', Cadarga LANDFORM ELEMENT TYPE: Hillslope 

AMG REFERENCE: 283 000 mE 7070 350 mN Zone 56 LANDFORM PATTERN TYPE: Low hills 

GREAT SOIL GROUP: Euchrozem 

PRINCIPAL PROFILE FORM: Uf 6.31 

VEGETATION 

STRUCTURAL FORM: Closed forest (softwood scrub, mainly 
cleared 

AUSTRALIAN SOIL CLASSIFICATION: Haplic, Dystrophic, Red 
Ferrosol 

DOMINANT SPECIES: F7indersia australis, Brachychiton 
populneus 

PROFILE MORPHOLOGY 

CONDITION OF SURFACE SOIL WHEN DRY: hard setting 

HORIZON DEPTH(cm) 

A l l 0-15 

A l 2  15-55 

DESCRIPTION 

Reddi� brown (5YR 4/4), light medium clay; massive; dry fum. Clear to-

Red (2.5YR 4/6), medium clay; massive; earthy; dry weak; 2-10% ferromanganiferous nodules 6-20 mm. 
Gradual to -

B21 55-105 Red (2.5YR 4/6), medium heavy clay; moderate polyhedral, 10-20 mm; dry strong; smooth ped fabric, 2-10% 
ferromanganiferous nodules, 6-20 mm; 2% coarse fragments (quartz), 6-20 mm. Clear to -

B22 105-120 Yellowish red (5YR 5/6), medium clay; many distinct mottles (20% grey, 10% red); massive. 

B3 120-140 Yellowish red (5YR 5/6), medium clay; mottles as above, 10-20%ferruginous nodules, 20-60 mm; 10% coarse 
fragments (sandstone). Clear to-

c 140+ Weathered sandstone. 

LABORATORY DATA 

Depth 
(em) 

pH EC Cl 
(dSim) (%) 

Particle Size(%) Exch. Cations pH 7.0 (m.eq/100g)' ESP 
� � � c � � � � � % 

Total Elements(%) 
P K S 

Moisture(%) Dispersion 
33* 1500* Ratio 

Bt 0-10 
..................... ···········•·········-�·-·········· ......... ;. .......... ,c ........... i·-········· ··········•··········i··········i··········i·········· ............. ............ ;. ............. ;. ............ ............ t............ ················-··-

0-10 5.0 i .20 i .010 10 i 32 i 10 i 52 6 i 3.1 i 1.3 i .17 i 1.1 3 .113 i .369 i .062 i 13 .28 
..................... ··········-�·-·····---.:---········· ......... :;. .......... .: ........... : ........... .......... � .......... : .......... : .......... : .......... ............. ···········-�·-··········�············ ............ :............ . .................. . 

...... ��.:.�.�-- ---· --���----L� .. -.L�-�---· ... �.--L-�� ... L .. :. ... .L .. ��---· .......... l .. �:� .... l.:.:�----L�-� .. .J.:��---· ............. . :���----L��---L���---·· ............ L .. ��---· .:��----··········· 

50-60 4.8 l .03 l .001 6 l 26 l 8 l 65 l1.4 l .41 l .10 l .19 .076 l .296 l .040 l 15 .15 
•••..•••••.•••••••••• .••••••••.• ; •••••••••• (............ • •••••••• ; •••••••••• ( ••••••••••• j ••••••••••• •••••••••• ; ..••••.•.. j .......... j •......... c ....................... ............ � ............ ) ............ ············'············ ................... . 

..... �.:.� ...... .. �.� .... .L� .... L�-�---- ... � ... L.�� ... L. .. � ... .L .. � .... .. : ....... l . .-.�� .... L.:.� ... .L:�� .... L�.�---· ...... � ...... ... �� ... .L� ... L���---· ............ !... .. �.:____ .:�.�---··········· 

110-120 4.1 i .07 i .002 8 i 25 i 4 i 65 i .25 i .72 i .09 i .17 .056 i .259 i .047 i 
····;·�a

·:·

;
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····j··:oo·1·-·· ·········(·······j···········�··········· ··········r··········r··········r··········(······· ············· ············(·········r ············ ·--·········j·····---···· ···········---·---·· 

Depth 

: : : : : : : : : : : : 

Organic C Total N Extractable P (mg/kg) Extractable K Fe Mn Cu Zn 
(em) (%) (%) A cid Bicarb. (meq%) DTPA-extractable (mg/kg) 

Bt 0- 10 2.1 .14 

# aqueous cations 
* -33kPa (-0.33bar) and -1500kPa (-15 bar) using pressure plate apparatus 
t refers to the bulking of a number of surface samples prior to analysis 
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CECI L VALE 

EXAMPLE SOIL PROFILE 

SOIL: CECILVALE SUBSTRATE MATERIAL: Alluvium 

SITE NO: DFM S26 SLOPE: <1% 

LOCATION: Chinchilla-Kogan Road LANDFORM ELEMENT TYPE: Plain 

AMG REFERENCE: 269 250 mE 7029 650 mN Zone 56 LANDFORM PATTERN TYPE: Alluvial plain 

GREAT SOIL GROUP: Grey clay VEGErATION 

PRINCIPAL PROFILE FORM: Ug 5.28 STRUCTURAL FORM: Woodland 

AUSTRALIAN SOIL CLASSIFICATION: Calcareous, Pedal, Grey 

Vertosol 

DOMINANT SPECIES: EucalyptLlS populnea, Acacia Salicina, 
Santa/urn lanceolatum, Geijera parvijlora, Eremocitms 
glauca 

TYPE OF MICRORELIEF: Crabhole gilgai 

PROFILE MORPHOLOGY 

CONDITION OF SURFACE SOIL WHEN DRY: loose, weakly self-mulching 

HORIZON DEPTH (em) DESCRTJYrTON (mound) 

A l l 0-2 Dark greyish brown (10YR 4/2), light clay; moderate granular, 2-5 mm; dry weak. Sharp to -

B21 2-10 Dark greyish brown (10YR 412), light medium clay; strong angular blocky, 5-20 mm; dry strong; very 

few ferromanganiferous nodules (2 mm). Clear to-

B22 10-25 Dark greyish brown (2.5YR 412), medium clay; strong angular blocky, 20-50 mm; dry strong; very few 

calcareous sotl segregations; very few ferromangaruferous nodules (2 mm). Clear to -

B23 25-65 Greyish brown (2.5YR 5/2), medium heavy clay; strong angular blocky, 50-100 mm, parting to 20-50 

mm; dry strong; 10-20% calcareous sotl segregations (6-20 mm); 1% calcareous nodules (6-20 mm); 1% 
ferromanganiferous nodules (2-6 mm). Clear to -

B24 65-120 Dark greyish brown (2.5YR 4/2), medium heavy clay; moderate subangular blocky, 100-200 mm, parting 

to 50-100 mm; dry strong; 2% calcareous soft segregations/nodules (2-6 mm); very few 
ferromanganiferous nodules. Gradual to -

B25 120-150 Dark greyish brown (10YR 4/2), medium heavy clay; weak subangular blocky, 50-100 mm. 

LABORATORY DATA (gilgai mound) 

Depth 
(em) 

pH EC Cl Particle Size (%) Exch. Cations pH 8.5 (m.eq/1 DOg)' 

7.3 

(dS/m) (%) � � a c � � � � � 
i .05 

.
. 001 

. . . . . . . ....... ,;:·;·a ...... ·:;·4 .... T'_.ci6 .... f.:oo1 .. ... ... 2o ... f .... 45"T .. ;·; .... ]" .. 27 .... "24 . .. .. ! .. 1·:i· .... :··5 
.
. 9 .. ··r·:60 .... )'.:57 .. .. 

····················· ··········!··········<:-············ ·········:··········�·-·······-�·-········· ··········!··········!··········!··········-:·········· 
20-30 9.1 i .23 i .003 20 i 36 i i 40 30 i 16 i 8.7 i 2.9 i .26 

..................... .......... ; .......... ,:. .... ........ ......... ; .......... � ..........•........... .......... ; .......... 1··········•··········�·-········ 

...... �.:.� ...... . �:� .... .l ... �� .... l.:� .. ... .. . �� .. .l.. .. �� ... L .. �.� ... L .. � .... --�� ..... ! .. �-� ..... : .. �-� ..... ! .. �-�---·) .. :�� .... 
80 -90 9.0 i .98 i .088 20 i 34 i 12 i 36 29 i 11 i 11 i 6.1 i .20 

..................... ........... ; .......... ; ............ ......... j .......... {. .......... t ........... .......... j .......... j .......... t----------�---······· 

.. ..;.��-:-:-: .... -�·>·I .. �� .... H:� ........ �� ... , .... �� .. + .. -� .... 1 .... �-� ...... �� ..... , .. �-� .... -�--�-� .... -1 .. :..� .... 1 .. :�� .... 

Depth Organic C Total N Extractable P (mg/kg) 
(em) (%) (%) Acid 

Bt 0-10 1.3 .10 

# pH 8.5 alcoholic cations 

• -33kPa (-0. 33bar) and -1500kPa (-15 bar) using pressure plate apparatus 

refers to the bulking of a number of surface samples prior to analysis 

Bicarb. 

12 

ESP 
% 

Total Elements(%) 
P K S 

Moisture (%) Dispersion 
33• 1500• Ratio 

. . . '""3"''' ''.'ci46""[".'400'""["Ci51'"'' '"""""']'""1'2'"'' ........ :38''"
···

· 
............ ············t············t············ ············�············· ................... . 

10 .031 i .316 i .039 i 17 .48 
············ ............ ;. ............ ;. ............ ···········-�············· ................... . 

.... �; .. ... ... ��; .... f .. ·:�� .. +-·:> · ............ j .. ...;.: .. .. . ........ ::: ...... .. 

•••••••••••• •••••••••••••••••••••••••••••••••••••• ooooooooou•<••••••••••••• •••••••••••••••••••• 

.... �.�---·· .... ��� .... , .... ��� .. +--��:. .... ............ ! ............. .................. .. 

Extractable K Fe Mn Cu Zn 
(meq%) DTPA-extractable (mg/kg) 

.61 20 18 .83 .26 
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CHANNING 

EXAMPLE SOIL PROFILE 

SOIL: CHANNING SUBSTRATE MATERIAL: 

SITE NO: DFM S27 SLOPE: 3% 

LOCATION: Warrego Highway, S km east of Miles LANDFORM ELEMENT TYPE: Hillslope 

AMG REFERENCE: 224 800 mE 7048 080 mN Zone 56 LANDFORM PATTERN TYPE: Rises 

GREAT SOIL GROUP: Soloth VEGETATION 

PRINCIPAL PROFILE FORM: Dr 2.41 STRUCTURAL FORM: Open forest 

AUSTRALIAN SOIL CLASSIFICATION: Bleached, Magnesic, Red 
Kurosol 

DOMINANT SPECIES: Eucalyptus fibrosa subsp.fibrosa, 
Callitris glaucophylla, Eucalyptus crebra, Acacia spp. 

PROFILE MORPHOLOGY 

CONDITION OF SURFACE SOIL WHEN DRY: hard setting 

HORIZON 

A1 

A2e 

B2l 

B22 

D23 

DEPTH (cm) 
0-10 

10-15 

15-40 

40-80 

80-120 

LABORATORY DATA 

Depth 
(em) 

pH EC Cl 
(dS/m) (%) 

.... ��.�.:.�.�···· .. �.� .... L�� .... L:�.�···· 

0·10 5.3 : .03 : .001 
······2a·:·:;o······ ··;;·;····r22····r·�o28···· 

. . .............. ..... .......... -� ...... ····i············ 

...... :�.:.� ...... .. �.� ..... : .. �� .... !..:�.�.: ... . 

80.90 4.3 ! 1.3 ! .168 
..................... ........... ; .......... ( ........... . 

.... ;.��·�·:·:···· <·>··!··�····!<·�···· 

DESCRIPTION 

Brown (7.SYR 4/4), sandy loam; massive. Abrupt to -

Brown (7.5YR 4/4) moist, very pale brown (lOYR 7/4) dry, sandy loam; massive. Sharp to-

Reddish brown (5YR 4/4), medium clay; strong angular blocky, 20-50 mm; smooth ped fabric; dry strong. 
Gradual to -

Brown (7.5YR 4/4), medium clay; weak angular blocky to massive; few coarse fragments 6-20 mm (gravel); few 
faint grey mottles. Gradual to -

Brown (7.5YR 4/4), medium clay; massive; common faint mottles (grey and orange). 

Particle Size (%) Exch. Cations pH 7.0 (m.eq/100g)1 ESP 
� � & c � � � � � % 

Total Elements(%) 
P K S 

Moisture (%) Dispersion 
33• 1500• Ratio 

. . . . . . . . . . ··2;;···;···;;2··T··;·;···

r
··;7···· ·4·····T·

.
·6;···

r;·
.;;···

r�:;;···T�27···· ······5······ ··a;z:;····;··

.;;3;:···r.o3;
····· ···········T···5····· ········�55········ 

········-�·-········i···········i··········· ··········i··········i··········i··········i·········· ............. ············t···········-�·-·········· ············i············ ................... . 

32 : 62 : 4 : 7 13 : .67 : 7.5 : 2.9 : .20 22 .019 : .546 : .035 : 13 
......... �·-·······-�·-·········: .......•... ·········-�·-·· ...•.. j •••••••••• j •••••••••• i .......... ............. ............ � ............ ; ............ ············'············ ................... . 

... �� .. L.�� ... L .. � ..... : .... � .... .. :� ..... t ... :� .... t .. � .. � .... L�.� .... L�.�···· ..... �.�····· .:��.� .... L� .. ..\.:��:. .... ............ !... .. ��···· ........ :�.�········ 

26 ! 37 ! 6 ! 30 16 ! .29 ! 6 g ! 7.5 ! .19 47 .014 ! .442 ! .042 ! 12 .79 
••••••.•. ;. ...•.•...• ( .•...•.•••. j .•••••••••. .••••••••• ; •••••••••• ; •••••••••• j •••••••••• j •••••••••• .•••••••••••• •••••••••••• ;. •••••••••••• ;. •••••••••••• •••••••••••• ( •••••••••••• •••••••••••••••••••• 

. .. :�·+··��···1-····�·····1····�···· .. :� ..... ! ... ��····!··:.: .... 1··:.·�····1··:�: .... ·····�·�····· .:��·�·····1·:��···+:��� .... ···········+·········· ................... . 

Depth Organic C Total N Extractable P (mg/kg) Extractable K Fe Mn Cu Zn 
(em) (%) (%) 

Bt 0 ·10 .39 .03 

# aqueous cations 
* -33kPa (-0.33bar) and -l500kPa (-15 bar) using pressure plate apparatus 

t refers to the bulking of a number of surface samples prior to analysis 

90 

Acid Bicarb. (meq%) DTPA-<�xtractable (mg/kg) 

3.0 .16 33 9.5 .16 .22 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CHINCHILLA 

EXAMPLE SOIL PROFILE 

SOIL: CHINCHILLA SUBSTRATE MATERIAL: Sandstone alluvium 

SITE NO: DFM S10 SLOPE: 2% 

LOCATION: Chinchilla-Wondai Road LANDFORM ELEMENT TYPE: Plain 

AMG REFERENCE: 278 900 mE 7044 700 mN Zone 56 LANDFORM PATTERN TYPE: Alluvial plain 

GREAT SOIL GROUP: Siliceous sand VEGETATION 

PRINCIPAL PROFILE FORM: Uc 1.22 STRUCTURAL FORM: Woodland 

AUSTRALIAN SOIL CLASSIFICATION: Siliceous, Arenic Rudosol DOMINANT SPECIES: Eucalyptus tesselaris, Angophora 
jloribunda 

PROFILE MORPHOLOGY 

CONDITION OF SURFACE SOIL WHEN DRY: loose 

HORIZON 

All 

B21 

B22 

DEPTH (em) 

0-30 

30-80 

80-160 

LABORATORY DATA 

Depth 
(em) 

pH EC Cl 
(dS/m) (%) 

Bt 0-10 6.7 t .03 t .001 

DESCRIPTION 

Strong brown (7.5YR 4/6), sandy loam; massive; dry weak. Clear to

Yellowish red (SYR 5/8), clayey sand; massive; dry very weak. Diffuse to

Red (2.5YR 4/8), loamy sand; massive; dry very weak. 

Particle Size(%) Exch. Cations pH 7.0 (m.eq/100g)1 ESP 
� � ffi c � � � � � % 

Total E lements(%) 
P K S 

Moisture (%) Dispersion 
33* 1500* Ratio 

oooooouooooooooooooo ooooooo•••i••oooooooo�oooooooooooo ooooooooo.oooooooooo,f.oooouon•iooooooooooo OOoOOUOooiooooooooooiooooooooooCoooooooooo(noooooooo oouoooooooo oooooooooooo.ooooooonooo.oooooooooooo 000000000000<000000000000 00000000000000000000 

o-1o 6.9 � .02 � .oo1 36 � /55 � 1 � a 4 � 2.9 � .87 � .o1 � .22 2 .041 � .216 � .036 � 2 .1o 
..................... . ......... ; ........... ,:. ............ ......... � .......... ,:. .......... : ........... .......... : .......... : .......... : .......... :.......... . ........... ············�·-··········�·-·········· ............ : ............. ................... . 

20- 30 7.1 [ .01 l .001 37 [ 55 [ 3 l 6 2 [1.1 l .50 l .05 [ .21 5 .034 l .213 l .026 l 2 .1 0 
······50·:·50······ ·;;�;-···r.o1···-r:oo1····· ··34·-r··5:;·--y-···;···r···7····· ·········r.·;5···r�52···r�05···r:;·7···· ·····5····· ··.·a;;;···r.·213···r.

·a25···· ···········-r-····2······ ········:;·,i······· 

..................... ··········i··········�·-·········· .........•.......... � .......... .c ........... .......... j •••••••••• j •••••••••• .c .......... ,c .......... ............ ............•............•............ ............ ,c. ............ ................... . 
80-90 5.6 [ .01 [.001 31 [ 60 [ 3 [ 5 1 l .56 l .29 l .04 [ .13 4 .036 l .211 l .025 [ 2 .10 

····;·;0·:·;·20···· ·;;�5···r.o1···-r:oo1····· ··30·T··59·--r···;;···r···4····· ·········r.·7a···r�33···r�oo···r:;·;-··· ·····6····· ··.03;;···r
.
·220···r.·a25···· ···········T··········· ···················· 

..................... ··········i··········.;. ............ .........•.......... .;. .......... i··········· ··········i··········i··········i·········-1·········· ············ ············i············i············ ············i································· 
140-150 5.5 [ .01 l .001 [ [ [ [ [ [ [ l l l 

Depth OrganicC Total N Extractable P (mglkg) Extractable K Fe Mn Cu Zn 
(em) (%) (%) Acid Bicarb. (meq%) DTPA-extractable (mg/kg) 

Bt 0-10 .98 .06 

# aqueous cations 
• -33kPa (-0.33bar) and -1500kPa (-15 bar) using pressure plate apparatus 

refers to the bulking of a number of surface samples prior to analysis 

20 .25 17 12 .17 1.3 

91 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

COALBAH 

EXAMPLE SOIL PROFILE 

SOIL: COALBAH SUBSTRATE MATERIAL: 

SITE NO: DFM S28 SLOPE: 3% 

LOCATION: Roma-Condamine Road LANDFORM ELEMENT TYPE: Hillslope 

AMG REFERENCE: 797 000 mE 7019 300 mN Zone 55 LANDFORM PATTERN TYPE: Rises 

GREAT SOIL GROUP: Solodized solonetz 

PRINCIPAL PROFILE FORM: Db 1.33 

AUSTRALIAN SOIL CLASSIFICATION: Eutrophic, Subnatric, Brown 
Sodosol 

PROFILE MORPHOLOGY 

CONDITION OF SURFACE SOIL WHEN DRY: hard setting 

HORIZON 

VEGETATION 
STRUCTURAL FORM: Open woodland 
DOMINANT SPECIES: Eucalyptus populnea, Geijera 

parviflora, Eremophila mitchellii 

DESCRIPTION DEPTH (cm) 

0-15 Brown (7.5YR 4/3), sandy loam; massive; dry very fmn. Abrupt to -
'· 

15-20 Brown (7.5YR 4/3) moist, light greyish brown (10YR 6/2) dry, sandy loam; massive. Sharp to -

20-50 Brown (10YR 4/3), medium clay; strong columnar, 20-50 mm; smooth ped fabric; dry strong. 

A1 

A2j 

B21 

B22 50-125 Brown (10YR 5/3), light medium clay, coarse sandy; weak angular blocky, 20-50 mm; common ( 40%) 
calcareous soft segregations; very coarse (20-60 mm); dry strong; rough ped fabric; also few calcareous nodules. 

B23 125-160 Pale brown (10YR 6/3), light clay, fme sandy; weak polyhedral, 10-20 mm; dry very fmn; very few calcareous 
soft segregations. 

LABORATORY DATA 

Depth 

(em) 

pH EC Cl 

(dS/m) (%) 

6.9 ! .02 ! .001 

Particle Size (%) Exch. Cations pH 8.5 (m.eq/100g)
1 ESP 

� � � c � � � � � % 

Total Elements (%) 

P K S 

Moisture (%) Dispersion 

33* 1 500* Ratio 
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80 . 90 9.1 i .82 i .081 22 i 39 i 7 i 31 18 i 5.7 i 9.1 i 4.2 i .12 23 .016 i .145 i .075 i 11 .88 
..................... ··········-�---·······:............ . .•...... t .......... : ........... : ........... .......... : .......... : .......... : .......... ! .......... ............. ............ : ............ : ............ ............ :............ . .................. . 

110 - 120 9.2 i .77 i .053 22 i 37 i 8 i 32 20 i 6.0 i 10 i 5.0 i .11 25 .015 i .145 i .052 i 
••••••••••••••••••••• •••••••••••t•no•o•o••i•••• •••••••• •••••••••�••••••••••i•••••••••••i••••••••••• ••••••••••i••••••••••ioooo••oo••iooooooooooi•••••••••• ••••••••••••• ••••••••••••�o•o•ooooo•••�•••••••••••• ••••••••••••i•••••••••••• •••••••••••••••••••• 

140 - 150 9.0 i .77 i .074 i 1 1 1 i i i i 1 i 

Depth 

: : : : : : : : : : : : 

Organic C Total N Extractable P (mglkg) Extractable K Fe Mn Cu Zn 

(em) (%) (%) Acid Bicarb. (meq%) DTPA-extractable (mg/kg) 

B
t 0 - 10 .70 .04 

# pH 8.5 alcoholic cations 
* -33kPa (-0.33bar) and -1500kPa (-15 bar) using pressure plate apparatus 
t refers to the bulking of a number of surface samples prior to analysis 
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10 .26 1 1  14 .33 .25 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

COMBIDIBAN 

EXAM PLE SOIL PROFILE 

SOIL: COMBIDIBAN SUBSTRATE MATERIAL: 

SITE NO: DFM Sl3 SLOPE: 0% 

LOCATION: 'Camden', Condamine-Meandarra Rd, Condamine LANDFORM ELEMENT TYPE: Backplain 

AMG REFERENCE: 213 550 mE 7013 450 mN Zone 56 LANDFORM PATTERN TYPE: Alluvial plain 

GREAT SOIL GROUP: Soloth VEGETATION 

PRINCIPAL PROFILE FORM: Dy 5.42 STRUCTURAL FORM: Cleared 

AUSTRALIAN SOIL CLASSIFICATION: Bleached-mottled, Eutrophic, 
Grey Chromosol 

DOMINANT SPECIES: formerly Callitris glaucophylla, 
Eucalyptus tessellaris 

PROFILE MORPHOLOGY 

CONDITION OF SURFACE SOIL WHEN DRY: soft 

HORIZON DEPTH (cm) 

All 0-10 

A12 10-65 

A21e 65-75 

A22e 75-85 

B21 85-120 

B22 120-160 

LABORATORY DATA 

pH EC Cl 

DESCRIPTION 

Dark greyish brown (10YR 412), sandy loam; massive; dry f1rm. Clear to -

Dark yellowish brown (10YR 3/4) moist, brown (10YR 5/3) dry, clayey sand; massive; dry weak. Clear to 

Brown (10YR 4/3) moist, light brownish grey (10YR 6/2) dry, loamy sand; massive; dry fmn. Abrupt to -

As above with very many (75%) ferromanganiferous nodules, coarse (10-20 mm). Sharp to -

Dark greyish brown (10YR 4/2), light medium clay, coarse sandy; many (25%) distinct red (5YR4/6) mottles; 
strong columnar (domed) very coarse, parting to prismatic, 20-50 mm. Gradual to -

As above but moderate prismatic, 20-60 mm. 

Particle Size (%) Exch. Cations pH 7.0 (m.eq/100g)1 ESP Moisture (%) Dispersion Depth 

(em) (dS/m) (%) CS FS Si C CEC Ca2' Mg2' Na' K' % 
Total Elements (%) 

P K S 33• 1 500• Ratio 

5.7 i .03 i .001 
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..................... ··········i·········-�·-·········· ......... ; .......... -i-··········i··········· ··········i··········i··········i··········i·········· ............ ············i············i············ ············i············· ................... . 
20 - 30 6.5 l .01 l .001 39 l 48 l 1 l 11 2 l 1 .4 l .41 l .08 l . 1 8  4 .024 l .861 l .024 l 2 NA 

..................... . ......... ; .......... � ............ ·········�··········�··········�·-········· .......... ; .......... ; .......... , .......... ,:.......... . ........... ············�············J············ ............ ,: ............. ................... . 
50 - 60 6.4 l .01 l .001 44 l 47 l 1 l 11 2 l 1 .5 l .33 l .08 l .30 3 .030 l . 716 l .026 l 2 NA 

ooooooooooooooooooooo ••••••••••:••••s:•••7••••••oooooo •••••••••:••••••••••7••••••••••:••••••••••• ••••••••••:••••••••••:••••••••••:••••••••••:•••••ooooo •••••••••••• ••••••••••••:••••••••••••:•••••••ooooo ••••••••••••:••••o••ooo•o• •••••••••••••••••••• 

60 - 90 7.1 i .05 i .003 25 i 29 i 1 i 46 1 8  i 9.2 i 7.2 i .97 i .48 5 .034 i . 8 1 6  i .027 i 23 .91 
..................... ··········•··········�············ ·········•··········�··········t··········· ··········l··········l··········t··········'C·········· ............ ...................................... ···--·······'C············· ................... . 

···-�-��.:.�.�---· .�:� ..... � .. -� .... t.:� ..... ·--��---�····:� ... t .... � ..... j .... :.� .... --��----·�--�:�----�--�-

-� .... j .. �:.� ... �j .. :��---· ..... � ...... . :.��----�.:.���----�----��---· .......... ) ............ ................... . 
1 40 - 150 6.8 i .09 

i .01 1 i i i i i i i i i i 

Depth Organic C Total N Extractable P (mg/kg) Extractable K Fe Mn Cu Zn 
(em) (%) (%) Acid Bicarb. (meq%) DTPA-extractable (mglkg) 

Bt 0 - 10 .46 .02 

# aqueous cations 
* -33kPa (-0.33bar) and -1500kPa (-15 bar) using pressure plate apparatus 
t refers to the bulking of a number of surface samples prior to analysis 

25 .32 22 1 2  .1 8  .68 
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CONDAMINE 

EXAMPLE SOIL PROFILE 

SOIL: CONDAMINE SUBSTRATE MATERIAL: Alluvium 

SITE NO: DFM S 14 SLOPE: 5% 

LOCATION: Fotheringhams Gully, Condamine-Meandarra Rd LANDFORM ELEMENT TYPE: Plain 

AMG REFERENCE: 209 000 mE 7009 500 mN Zone 56 LANDFORM PATTERN TYPE: Flood plain 

GREAT SOIL GROUP: Black earth VEGETATION 

PRINCIPAL PROFILE FORM: Ug 5.16 STRUCTURAL FORM: Open woodland 

AUSTRALIAN SOIL CLASSIFICATION: Calcareous-epihypersodic, 
Self-mulching, Black Vertosol 

DOMINANT SPECIES: Eucalyptus coolabah, Acacia salicina, 
A. pendula, Geijera parviflora, Santalum lanceolatum 

PROFILE MORPHOLOGY 

CONDITION OF SURFACE SOIL WHEN DRY: self-mulching 

HORIZON DEPTH (cm) 

0-S 

DESCRIPTION 

A1 Very alack greyish brown ( l OYR 3/2), medium heavy clay; weak subangular blocky, 10-20 mm, parting to 
granular 2-5 mm; dry weak, rough ped fabric. Clear to-

B21 S-15 Very dark grey (10YR 3/1), medium heavy clay, strong subangular blocky, 20-50 mm; moist frrm; dry strong. 
Clear to-

B22 1 5-60 Very dark greyish brown (10YR 3/2), heavy clay, strong angular blocky, 50-100 mm, parting to moderate 
angular blocky, 20-50 mm; dry very strong; few (3%) calcareous soft segregations. Clear to -

B23 60-140 Dark greyish brown (10YR 4/2), heavy clay; strong lenticular, 50-100 mm, parting to angular blocky, 20-50 
mm; slickensides; dry very strong, very few calcareous soft segregations; few gypseous crystals. Gradual to -

B24 140+ Greyish brown (10YR 5/2), heavy clay; moderate polyhedral, 20-50 mm; dry very firm. 

LABORATORY DATA 

Depth 
(em) 

pH EC Cl 
(dSim) (%) 

8.7 � .13 � .001 

Particle Size (%) Exch. Cations pH 8.5 (m.eq/100g)' ESP 
� � � c � � � � � % 

Total Elements (%) 
P K S 

Moisture (%) Dispersion 
33* 1500* Ratio 

000000000000000000000 oou•••••••�••••••••••�•••••••••••• •••••••••�••••••••••1·•••••••no�••••••••••· ••••••••••t••••••••••� ••oo•u•••�••••••••••!••••••••o• ••••••••••••• ••••••• •••••�••••••••••••t•••••••••••• ••••••••••••i••oooo•o•ooo 00000000000000000000 

0 - 10 8.8 ; .11 ; .002 8 ; 21 ; 18  ; 58 43 ; 33 ; 10 ; .53 ; 1.2 .074 ; .785 ; .042 ; 22 .34 
..................... ······················<············ ·········�·-········<··········-i·-········· .......... ; .......... j .......... j •••••••••• j .......... ............. ···········-�· · · · ···--···�··········· ..... ....... j............ . ......... ..... .. .. . 

...... ��.:.� ...... .. ��� .... .L�� .... L��---· ... � ... .L. .. �� ... L..�.� ... .L . . � .... . � .... .L.�� .... .l .. �.� ..... L�:.� .... L�� .... ··---�-�····· .:�� ... L�� .... L��:. .... ............ !... . . ��···· ........ ��-�········ 
50 - 60 8.6 i 1.6 i . 135 4 i 16 i 17 i 67 44 i 23 i 18 i 9.3 i .56 21 .072 i .765 i . 107 i 28 .88 

····················· ···········•··········-'············ ·········•··········i···········i··········· ··········t··········i··········i··········i·········· ············· ············•············•············ ············i············ ................... . 
80 - 90 8.1 i 2.4 i .118 � i 17 i 17 i 65 41 i 19 i 1 6  i 8.7 i .45 21  .068 i .777 i .190 i 25 .69 

..................... ··········4··········�·-·········· ·········�·-········�···········; ........... ·········4··········; .......... ; .......... ; .......... ............. ············�·-··········�············ ............ ;............ . .................. . 

.... ;.��-:-:-:···· --�:-�·····H:�····J-·:�z... ·--�·-··1···-��---1-···�-�---·1····�·-·· -��---··1·-��---··1··�-�---··1··�·-�---·1··:��---· ····-�-�---·· .:��---·1·:���---·1·:��---·· ············!············ .................. . .  

Depth Organic C Total N 
(em) (%) (%) 

Bt 0 - 10 1.6 .08 

# pH 8.5 alcoholic cations 
• -33kPa (-0.33bar) and -1 500kPa (- 15 bar) using pressure plate apparatus 

t refers to the bulking of a number of surface samples prior to analysis 

94 

Extractab le P (mg/kg) 
Acid Bicarb .  

44 

Extractab le K Fe Mn Cu Zn 
(meq%) DTPA-extractab le (mg/kg) 

1.1 6.6 3.1 .93 .29 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CUTTHROAT 

EXAMPLE SOIL PROFILE 

SOIL: CUTfHROAT SUBSTRATE MATERIAL: 

SITE NO: DFM S9 SLOPE: 5% 

LOCATION: Greenswamp Road, Goombi South LANDFORM ELEMENT TYPE: Footslope 

AMG REFERENCE: 241 400 mE 7031 450 mN Zone 56 LANDFORM PATTERN TYPE: Rises 

GREAT SOIL GROUP: Solodic soil VEGETATION 

PRINCIPAL PROFILE FORM: Dy 5.83 STRUCTURAL FORM: Woodlands 

AUSTRALIAN SOIL CLASSIFICATION: Eutrophic, Mottled
mesonatric, Brown Sodosol 

DOMINANT SPECIES: Eucalyptus populnea, Allocasuarina 
luehmannii, Geijera parviflora, Eucalyptus fibrosa subsp. 
fibrosa, Callitris glaucophylla, Grevillea striata, 
Petalostigma pubescens, Acacia spp. 

PROFILE MORPHOLOGY 

CONDITION OF SURFACE SOIL WHEN DRY: loose 

HORIZON DEPTH (cm) DESCRIPTION 

Al l 0-20 Dark brown (10YR 3/3), loamy sand. Clear to -

A12 20-40 Brown (10YR 4/3), loamy sand; dry very weak. Clear to -

A21 40-58 Pale brown (10YR 6/3) moist, light grey (10YR 7/2) dry, loamy sand. 

A22 5 8-60 As above with 10-20% coarse fragments (gravel, 6-20 mm); dry strong. Abrupt to -

B21 60-85 Brown (10YR 5/3), 50% pale yellow mottle; 5% red mottle, light clay sandy; massive; 2-10% ironstone nodules 
(6-20 mm); 1 0-20% quartz coarse fragments. Clear to -

B22 85-120 

B3 120-140 

LABORATORY DATA 

Depth 
(em) 

pH EC Cl 
(dS/m) (%) 

5.4 i .03 i .001 

As above, without red mottle. 

Yellowish brown (10YR 5/4), coarse sandy clay loam. 

Particle Size(%) Exch. Cations pH 7.0 (m.eq/100g)1 ESP � � � c � � � � � % 
Total Elements(%) 
P K S 

Moisture (%) Dispersion 
33* 1500* Ratio 

..................... ··········i·········-�············ ......... ; .......... .;. .......... i··········· ··········:··········i··········i··········i·········· ............ ············!············!············ ············i·········--·· ···················· 
0- 10 5.5 i .02 i .001 53 i 34 i 5 i 10 3 i 1 .9 i .54 i .07 i .22 2 .022 i .171 i .027 i 4 .82 

ooooooooooooono•o•o• •oooooooooioo••oou•o-i-ooooooooo•o• ••••••••••••••••••••�••••••••••4••••••••••• ••••••••••i••••••••••i•••••••••••••••••••••�•••••••••• •••••••••••• ••••••••••••• ••••••••••••••••••••••••• •••••••••••••••••••••••••• •••••••••••••••••••• 

...... �.:-�---··· -���----.L·.�----L��---·· ... � ... t .... � ... l....: .... L. .. �---·· .. : ...... .L�:� .... L�.: .... L��----1..:�-�---· ··---�---··· .:.��:. .... L.��: .. ..l.:���---· ............ L. ... �---··· ........ �:.: ....... . 
50 - 80 6.7 i .02 i .002 49 i 42 i 7 i 3 i .54 i .35 i .1 2 i .08 8 .015 i .1 17  i .022 i .99 

..................... ··········i··········.;. ............ ......... ; .......... .;. .......... 1··········· ··········i··········1··········i··········1·········· ............ ......................... ; ............ ............ 1·········--·· ···················· 
80 - 90 7.8 i .10 i .006 40 i 30 i 6 i 24 10 i 1 .6 i 6.1 i 1 .7 i .16 17 .016 i .188 i .023 i 9 .96 

..................... .......... i .......... � ............ ......... i .......... � .......... : ........... .......... i .......... i .......... : .......... � .......... ............ ............ i ............ i ............ ···········-�·-··········· ···················· 
···-:·l�-:-:-:---· -�-:----!-·:��---+�:---·· ... :�---1···-�---t···-�---··1···-�-�---· --�---····1--���----1--�--�---·1·-�--�---+:�.�---· ·---�---·· .:.�-��---·1·:-��: .... 1 ··-��: .... ···········+··········· ................... . 

Depth Organic C Total N 
(em) (%) (%) 

Bt 0 - 1 0 .96 .05 

# aqueous cations 
• -33kPa (-0.33bar) and -1 500kPa (-15 bar) using pressure plate apparatus 

t refers to the bulking of a number of surface samples prior to analysis 

Extractable P (mglkg) 
A cid Bicarb. 

3.0 

Extractable K Fe Mn Cu Zn 
(meq%) DTPA -extractable (mg/kg) 

.13 88 13  .09 .17 
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DAVY 

EXAMPLE SOIL PROFILE 

SOIL: DAVY 

SITE NO: ND124 

LOCATION: 0.15 km east of Wiembilla Creek: on the Condamine
Kogan Road 

AMG REFERENCE: 239 500 mE 7022 600 mN Zone 56 

GREAT SOIL GROUP: Siliceous aand 

PRINCIPAL PROFILE FORM: Uc 1 .21 

SUBSTRATE MATERIAL: Alluvium 

SLOPE: 0% 

LANDFORM ELEMENT TYPE: Valley floor 

LANDFORM PATTERN TYPE: Plain 

VEGETATION 

STRUCTURAL FORM: Fringing forest 

AUSTRALIAN SOIL CLASSIFICATION: Siliceous, Arenic Rudosol DOMINANT SPECIES: Eucalyptus terelicomis, E. populnea, 
E. coolabah, Callitris glaucophylla 

PROFILE MORPHOLOGY: 

CONDITION OF SURFACE SOIL WHEN DRY: loose 

HORIZON 

A l l  

Al2 

B2 

Depth 
(em) 

Bt 0 - 10 

DEPTH (em) 

0-8 

8-60 

60-120 

pH EC Cl 
(dS/m) (%) 

DESCRIPTION 

brown (10YR 5/3), loamy sand; loose, single-grained. Clear change to: 

brown (10YR 5/3), loamy sand to aandy loam; loose. Gradual change to: 

light yellowish brown (10YR 6/4), sandy loam; loose . 

Particle Size (%) Exch. Cations pH 7.0(m.eq/1 00g)1 ESP � � � c � � � � � % 
Total Elements(%) 
P K S 

Moisture (%) Dispersion 
33* 1500* Ratio 

..................... ........... ; .......... .(.. ........... ........ .; .......... 1···········i··········· ··········i··········i··········i··········1·········· ············· ············; ........... .; ............ ............ 1············ ................... . 
0 • 8 6.4 i .11 i .004 19 i 60 i 10 i 11 7 i NA i NA i 0.1 i 0.3 1 NA i NA i NA i NA NA 

..................... ........... i .......... ,i............ . ........ � .......... .i,. .......... j ••••••••••. •••••••••. ; •••••••••• ; .•••.••.•• i .......... i .......... ............. ···········-�---········-i---········· ............ i............ . .................. . 

...... �.:-�---···· --�--�----.L� .... L�---· --�� ... .L..� ... L..�-�---.L .. �-�---· -�------.L.��---.L��--J-�--�---.1.-�·.: .... ...... : ...... --��-----.L.��-----.L.��---··· ............ L��---··· ·····---��---····· 
60 - 120 6.5 l ·08 l ·OOS 23 l 54 l 10 l 13 5 l NA l NA l 0.1 l 0.4 2 NA l NA l NA l NA NA 

Depth Organic C Total N Extractable P (mg/kg) 
(em) (%) (%) A cid 

Bt 0 - 10 1.1 .11 

# aqueous cations 
• -33kPa (-0.33bar) and -1500kPa (-15 bar) using pressure plate apparatus 
t refers to the bulking of a number of surface samples prior to analysis 
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Bicarb. 

13  

Extractable K Fe Mn Cu Zn 
(meq%) DTPA -extractable (mglkg) 

NA NA NA NA NA 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

DULACCA 

EXAMPLE SOIL PROFILE 

SOIL: DULACCA SUBSTRATE MATERIAL: 

SITE NO: DFM SIS SLOPE: 1 -2% 

LOCATION: North Drillham Rd, 8 km north ofDrillham LANDFORM ELEMENT TYPE: Hillslope (lower slope) 

AMG REFERENCE: 797 900 mE 7057 150 mN Zone 55 LANDFORM PATTERN TYPE: Rises (undulating) 

GREAT SOIL GROUP: Brown clay VEGETATION 

PRINCIPAL PROFILE FORM: Ug 5.34 STRUCTIJRAL FORM: Woodland (grassy) 

AUSTRALIAN SOIL CLASSIFICATION: Epihypersodic, Pedal, Brown 
Vertosol 

DOMINANT SPECIES: Eucalyptus populnea, Geijera 
parviflora, Eremophila mitchellii 

PROFILE MORPHOLOGY 

CONDITION OF SURFACE SOIL WHEN DRY: firm, surface crust 

HORIZON DEPTH (cm) 

A 0-5 

B21 5-20 

B22 20-35 

B23 3 5-70 

B24y 70-1 10 

B25 1 1 0-150 

LABORATORY DATA 

DESCRIPTION 

Dark brown (7.5YR 3/2), light clay; strong granular, 5-20 nun; dry finn. Sharp to -

Brown (lOYR 4/3), medium heavy clay; strong prismatic, 50-100 nun parting to 10-50 mm. Clear to -

Dark greyish brown (lOYR 4/2), heavy clay; strong angular blocky, 20-50 mm. Clear to -

Dark yellowish brown (lOYR 4/4), heavy clay; few calcareous soft segregations (6-20 nun). Sharp to 

Brown (7.5YR 5/3), medium heavy clay; very many (>50%) gypseous crystals (2-6 nun). Clear to 

Brown (lOYR 5/2), medium heavy clay; few gypseous crystals; strong angular blocky, 20-50 nun. 

Depth 
(em) 

pH EC Cl Particle Size (%) Exch. Cations pH 8.5 (m.eq/100g)1 ESP Total Elements (%) 
P K S 

Moisture (%) Dispersion 
(dS/m) (%) 

7.2 � .10 � .006 

� � � c � � � � � % 33• 1500• Ratio 

••••••••••••••••••••• •••••••••• j •••••••••• ,:. •••••••••••. ••••••••• j .......... ,& • ••••••••• : ••••••••••• •••••••••• i .......... j •••••••••• i .......... i ..... ..... ............ ............ j ..•••....... j ......•••••. ............ J ............. ................... . 
....... �.:.�.�---···· .�:� ..... L.� .... L��---·· ... � .... L..�� ... l...�.�---L.·�-�---· --�� .... .l .. ::.� .... L�:-� .... L� .... L�.:� .... ..... � ..... . :.�:. .... L.�-�� .... l.:.��=-··· ............ !... .. �-�---·· ........ :��---····· 

20 . 30 8.1 l .62 l .073 4 l 32 l 11 l 58 31 l 11 l 17 l 4.9 l .43 16 .033 l .580 l .054 l 21 .64 
••••••••••••••••••••• •••••••••• j •••••••••• .c. ............ ......... j .... ...... .c. .......... t ........... .......... j •••••••••• i-·-.. ·····i··········f-··--····· ············ ············i············•··········· · ············i············· ···················· 

50 - 60  8.8 � 1 .4 � .130 4 � 29 � 13 � 57 31 � 9.1 � 18 � 7.4 � .35 24 .023 � .570 � .086 � 22 .70 
..................... . ......... : .... ::.: .. .:.. ............ ......... i . ......... .:. .......... : ........... .......... : .......... : .......... : .......... �.......... . ........... ............ i ............ i ............ ···········-�·-··········· ................... . 

80 - 90 7.9 � 4.1 � .158 5 � 31 � 14 � 52 29 � 9.4 � 18 � 6.7 � .41 23 .020 � .631 � 1 .02 � 21 .64 ····;·;0·:·;·20···· ·a�a····r;:a····r·:-,·22····· ···;··-r··;a···r···-,·;····l····;;o···· ·;s·····l··6:5···-�··;·;;····r;:.·.4····r:;2··· ····2ii .... ··_o20····l··_7:;-,·····l··_·;:;5···· ············r············ ···················· ····;·.w·:·;·;;o···· -5�;····t·;:6····t·::;4;····· ········l·········t··········J··········· ··········j·········t·········j··········r········ ············ ············j············j············ ············t············ ···················· 

Depth Organic C Total N 
(em) (%) (%) 

Bt 0 - 10 1 .6 .11 

# pH 8.5 alcoholic cations 
* -33kPa (-0.33bar) and - 1500kPa (-15 bar) using pressure plate apparatus 

t refers to the bulking of a number of surface samples prior to analysis 

Extractab le P (mglkg) 
Acid Bicarb .  

17 

Extractab le K Fe Mn Cu Zn 
(meq%) DTPA-extractab le (mg/kg) 

1 . 1  29 58 .82 1.1 
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FLINTON 

EXAM PLE SOIL PROFILE 

SOIL: FLINTON SUBSTRATE MATERIAL: Sandstone 

SITE NO: DFM S5 SLOPE: 4% 

LOCATION: Greenswamp Road, Goombi South LANDFORM ELEMENT TYPE: Hillslope (upper slope) 

AMG REFERENCE: 245 450 mE 7032 250 mN Zone 5 6  LANDFORM PATTERN TYPE: Low hills 

GREAT SOIL GROUP: Red earth VEGETATION 

PRINCIPAL PROFILE FORM: Gn 2.11 STRUCTURAL FORM: Open forest 

AUSTRALIAN SOIL CLASSIFICATION: Acidic, Mellie, Red Kandosol DOMINANT SPECIES: Eucalyptus crebra, Acacia shirleyi, 
Petalostigma pubescens 

PROFILE MORPHOLOGY 

CONDITION OF SURF ACE SOIL WHEN DRY: hard setting 

HORIZON 

AI 

B2 1 

B22 

B23 

B3 

DEPTH (cm) 

0-35 

35-65 

65-85 

85-105 

105-130 

LABORATORY DATA 

DESCRIPTION 

Dark {eddish brown (5YR 3/3), sandy loam; weak granular, 2-5 mm. Clear to -

Dark reddish brown (2.5YR 3/4), coarse sandy clay loam; massive; dry weak. Clear to -

Red (2.5YR 4/6), 1ight clay; 20-50% gravel (10-40 mm); dry flfffi. Clear to 

Yellowish red (5YR 4/6), light clay; massive; dry flfffi. Clear to -

Yellowish red (5YR 5/8), 50% brown mottle, light clay; massive; dry flfffi. 

Depth 
(em) 

pH EC Cl Particle Size (%) Exch. Cations pH 7.0 (m.eq/100g)1 ESP Total Elements (%) 
P K S 

Moisture (%) Dispersion 
(dS/m) (%) � � � c � � � � � '*' 33* 1500* Ratio 

Bt 0 - 1 0 5.1 � .07 � .002 
······

a
·:·;·(i······ ··4

.

·1·····(.1:;····

ra;·

ci
···· ··;9···

t
···24···1·····;····

r
·;4···· ·;·······

�
··

.

aa
····

�
··:69····

�
··:;;····

t
:64···· ······4······ ··

.

"Q;;····

r.
4:;(i···

t
.
D4a···· ············

t
···;····· ········:7-ci······· 

..................... ........... ; .......... �............ . ........ ;. .......... � ........... ; ........... ········· ·i··········i··········i··········i·········· ............. ......... ... ;. ............ ;. ............ ··· ·········i······· ····· .................. .. 

20 - 30 4.5 � .05 � .002 52 � 24 � 3 � 20 3 � .20 � .36 � .08 � .34 3 .026 � .525 � .031 � 6 .51 
...................... . .......... }.ooouoooo.(•ooooooooooo oOOooooOo,.OOoooooooo.(ooooooooooo;ooooooooooo oooo oooooo�o oooooo oooJooooooooooloooooooooo;oooooooooo oOOOOOOOOOOOo ••••••••• ••• ,. •••••••••••• ,. ............. ••••••••••• o; •••••••••••• 00000000000000000000 

50 - 60 4.4 i .04 i .001 45 i 26 i 3 i 26 3 i .22 i .36 i .07 i .33 2 .026 i .507 i .039 i 8 .19 
•••••• 0 0 0 0 0 00000. •• • • • ••••••• ---� ...... o o  0 0 0 �-0 0 0 0 0 0 0 0 0  00 •• c. 0 0 0 -� 0 0 0 0.  0. 0 •• �-....... ----�-••••••••• • • •••••• ·--� ........... � •••••••••• � •••••••••• �-......... • ••••••••••• 0 ••••• 0 .  0 0 0 0 0� 0 0 0 0 0. 0 0 •• --

�
---.... 0 0 0... • ............ �-•• 0000..... • ..... 0000000000 ••••• 

80 - 90 4.6 � .04 � .003 45 � 14 � 4 � 37 5 � .24 � 2.5 � .31 � .44 6 .022 � .457 � .028 � 11 .34 
····················· ···········t··········i············ ·········t··········i···········l··········· ··········t··········t··········l··········t·········· ············· ············t···········-t············ ············t············ ooo••••u•·········· 

1 1 0 - 120 4.8 l .07 l .006 55 l 10 l 3 l 30 9 l . 10 l 7.3 l .93 l .47 10 .014 l .537 l .026 l 

Depth Organic C Total N Extractable P (mg/kg) Extractable K Fe Mn Cu Zn 
'(em) (%) (%) Acid Bicarb. (meq%) DTPA-extractable (mg/kg) 

Bt 0 - 1 0 2.0 .10 

# aqueous cations 
* -33kPa (-0.33bar) and -1500kPa (-15 bar) using pressure plate apparatus 
t refers to the bulk.ing of a number of surface samples prior to analysis 
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2.0 .55 92 33 .08 1.5 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

GORDONBROOK 

EXAMPLE SOIL PROFILE 

SOIL: GORDONBROOK SUBSTRATE MATERIAL: Granite 

SITE NO: DFM S25 SLOPE: 5 %  

LOCATION: Auburn River School Road, Auburn LANDFORM ELEMENT TYPE: Hillslope 

AMG REFERENCE: 260 650 mE 7129 950 mN Zone 56 LANDFORM PATTERN TYPE: Low hills 

GREAT SOIL GROUP: Red-brown earth VEGETATION 

PRINCIPAL PROFILE FORM: Dr 2.13 STRUCTURAL FORM: Mostly cleared 

AUSTRALIAN SOIL CLASSIFICATION: Sodic, Eutrophic, Red 
Chromosol 

DOMINANT SPECIES : Remnant Eucalyptus melanophloia, E. 
crebra, Brachychiton populneus 

PROFILE MORPHOLOGY 

CONDITION OF SURFACE SOIL WHEN DRY: hard setting 

HORIZON DEPTH (em) 

0-20 

DESCRIPTION 

A l l  

B21 20-55 

Brown (7.5YR 4/4), clay loam fine sandy; massive; dry very firm. Abrupt to -

Yellowish red (SYR 4/6), medium heavy clay; smooth-ped; dry strong; strong angular blocky, 20-50 mm . 
Clear to -

BJ 55-75 Strong brown (7.5YR 5/6), medium clay coarse sandy ; dry strong, weak angular blocky, 20-50 mm. 
Gradual to -

c 75-100 Strong brown (7.5YR 5/6), light clay coarse sandy; massive. 

LABORATORY DATA 

Depth 
(em) 

pH EC Cl 
(dSim) (%) 

6.3 i .03 i .001 

Particle Size (%) Exch. Cations pH 8.5 (m.eq/1 00g)1 ESP 
� � � c � � � � � % 

Total Elements (%) 
P K S 

Moisture (%) Dispersion 
33• 1500• Ratio 

..................... .......... i··········+············ ......... ; .......... .f. .......... c ........... ··········i··········i··········i··········i········ .. ············ ............ ; ............ ; ............ ............ c ............. ................... . 
0 - 1 0 6.3 i .03 i .001 6 i 27 i 16 i 23 17 i 6.9 i 3.8 i .04 i .35 <1 .041 i 1 . 1 6  i .037 i 8 .37 

..................... . ......... : .......... .,:.. ............ ......... : .......... .:,. .......... : ........... .......... ; . ......... : .......... : .......... �.......... . ........... ............. � ............. � ............ ············�············· ........................ . 

...... �.:.�...... -��� ..... L.� .... L��---·· ... �� .. .L .. � ... L...� .... L..�.: .... .. :.� .... .L�.: .... .L�-� .. J.��� ... .! .. :�.�---· ..... � ...... . :.�: .... L.:� .... L.��---· ............ !... .. �.�---·· ........ ��---····· 

50 - 60  8.2 i .08 i .004 24 i 28 i 8 i 40 28 i 17 i 11 i 1.5 i . 11  5 .036 i .859 i .029 i 16 .74 
.......................... ··········i··········•············ ·········i································· ··········i··········i································ ............... ............ j ............ j ............ ............ .(.. ............. .................... . 

80 - 90  8.6 i .10 i .008 45 i 26 i 6 i 22 20 i 16 i 11 i 1 .9 i .07 10 .069 i 1 .22 i .025 i 12 .75 

Depth Organic C Total N Extractable P (mglkg) 
(em) (%) (%) Acid 

st o - 1 0 1 .3 .07 

# pH 8.5 alcoholic cations 
• -JJkPa (-O .JJbar) and -1500kPa (-15 bar) using pressure plate apparatus 
t refers to the bulking of a number of surface samples prior to analysis 

Bicarb. 

16 

Extractable K Fe Mn Cu Zn 
(meq%) DTPA-extractable (mg/kg) 

.43 38 27 1.8 .53 
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HIGHMOUNT 

EXAM PLE SOIL PROFILE 

SOIL: HIGHMOUNT SUBSTRATE MATERIAL: 

SITE NO: DFM S 16 SLOPE: 2% 

LOCATION: Willets Rd, North Dulacca LANDFORM ELEMENT TYPE: Hillslope (lower) 

AMG REFERENCE: 784 000 mE 7070 000 mN Zone 55 LANDFORM PATTERN TYPE: Rises 

GREAT SOIL GROUP: Siliceous sand VEGETATION 

PRINCIPAL PROFILE FORM: Uc2 STRUCTURAL FORM: Open forest 

AUSTRALIAN SOIL CLASSIFICATION: Siliceous, Arenic Rudosol DOMINANT SPECIES: Callitris glaucophylla, Angophora 
leiocarpa, A. floribunda, Eucalyptus tereticornis, E. crebra 

PROFILE MORPHOLOGY 

CONDITION OF SURFACE SOIL WHEN DRY: soft 

HORIZON 

All 

A12 

A2 

DEPTH (cm) 

0-2 

2-25 

25-120 

LABORATORY OAT A 

Depth 
(em) 

pH EC Cl 
(dS/m) (%) 

DESCRIPTION 

Bro� (10YR 5/3), sandy loam; weak granular, 2-5 rnm. Clear to -

Light yellowish brown (10YR 6/4), clayey sand; single grain, moist very weak. 

Very pale brown (10YR 7/3), clayey sand; single grain, moist very weak. 

Particle Size (%) Exch. Cations pH 7.0 (m.eq/100g)' ESP 
� � � c � � � � � '*' 

Total Elements (%) 
P K S 

Moisture (%) Dispersion 
33• 1500• Ratio 

• • • • • • • • • 0 • • 
······a·:·;·,;······ ··5
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·9···

T
·ti;····T:oo2···· ··32·

T
··53··T········r···a····· · · · · · · · ·
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·;s···r�os· · ·r�;·;···· ············· ··
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144 .. T 
.
. 

ti31····· ···········r·········· · · · · · · · ·;;A· · · · · · · ·  

••••••••••••••••••••• •••••••••••t••••••••••i•••••••••••• •••••••••t••••••••••i•••••••••••i••••••••••• ••••••••••t••••••••••i••••••••••i••••••••••t•••••••••• • • • • • • • • • • • • •  •••••••••••..;.••••••••••••t•••••••••••• •••••o•o•onioooooooooooo 00000000000000000000 

20 - 30 5.1 i .01 i .001 34 i 63 i 1 i 8 BL i .10 i .11 i .06 i .06 .013 i .1 43 i .029 i 1 NA 
••••••••••••••••••••• ••••••••••• ;. ••••• ••••• �............ • ••••••• .; •••••••••• � ••••••••••• ; ••••••••••• •••••••••. i, •••••••••• ; •••••••••• ; •••••••••• ( •••••••••• •••••••••••.. •••••••••••• i, •••••••••••• i, ••• ••••••••• •••••• •••••• ;............ • ••••••••••••••••••• 

50 - 60 5.1 l .01 l .001 30 l 66 l l 7 BL l .04 l .1 0 l .06 l .07 .013 l .132 l .026 l NA 
······80·:·90······ ··5
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o1····-r:oo;···· ··31 . .  
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ti24···· ···········r·········· ········;;A ....... . 

········· ············ ···········•··········i············ ·········•··········i···········i··········· ··········•··········i··········i··········i·········· ············· ············•············•·········--· ············i············ ................... . 

.... ;.��-:-;-: .... --�:-�·····1·:��-····H:�-··· --�·-·l··-�:. ... 1····-�·-··1·····: ..... --�·:·····1··-�·-··1·-

-

-��- --·l··:� .... , .. :�.�---· ········· ···· ... ��-�---·1----���---·1-.. ��---· ···········+·········· ................... . 

Depth Organic C Total N 
(em) (%) (%) 

Bt 0 - 1 0  . 82  .02 

# aqueous cations 
• -33kPa (-0.33bar) and - 1 500kPa (-15 bar) using pressure plate apparatus 
t refers to the bulking of a number of surface samples prior to analysis 
BL below detectable limits 

1 00 

Extractable P (mg/kg) Extractable K Fe Mn Cu Zn 
Acid Bicarb. (meq%) DTPA..,xtractable (mglkg) 

8.0 .07 13 3.5 . 1 5  .51 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

INGLESTONE 

EXAMPLE SOIL PROFILE 

SOIL: INGLESTONE SUBSTRATE MATERIAL: Labile sedimentary rocks 

SITE NO: WLM 15 SLOPE: 3% 

LOCATION: South ofMoonie LANDFORM ELEMENT TYPE: Lower slope 

AMG REFERENCE: 221 300 mE 6890 000 mN Zone 56 LANDFORM PATTERN TYPE: Rises 

GREAT SOIL GROUP: Black earth VEGETATION 

PRINCIPAL PROFILE FORM: Ug 5 . 12 STRUCTURAL FORM: Grassland to open woodland 

AUSTRALIAN SOIL CLASSIFICATION: Calcareous, Self
mulching, Black Vertosol 

DOMINANT SPECIES : Dicanthium sericeum, Acacia 
pendula, Eucalyptus orgadophila 

TYPE OF MICRORELIEF: Linear gilgai - horizontal interval: 8 m 
- vertical interval: 0.15 m 

PROFILE MORPHOLOGY 

CONDITION OF SURFACE SOIL WHEN DRY: periodic cracking, moderately to strongly self-mulching 

HORIZON DEPTH (em) 

0-2 

DESCRIPTION (mound) 

A l l  very dark greyish brown (10YR 3/2}, medium heavy clay; strong granular, 2-5 mm ;  dry moderately weak. 
Abrupt to -

Al2 2-6 very dark greyish brown (lOYR 312), medium heavy clay; moderate angular blocky, 20-50 mm; moist 
moderately weak. Clear to -

B21 6-45 very dark grey (10YR 3/1}, heavy clay; strong angular blocky, 20-50 mm; moist moderately weak; very 
few medium carbonate nodules. Gradual to -

B22k 45-92 very dark grey (lOYR 3/1}, heavy clay; moderate lenticular, 10-20 mm; dry moderately strong; common 
medium carbonate nodules. Gradual to -

BC 92-101 

LABORATORY DATA (gilgai mound) 

pH EC Cl 

soft weathered sandstone and siltstone. 

Particle Size (%) Exch. Cations pH 8.5 (m.eq/100g)1 Depth 
(em) (dS/m) (%) � � & c � � � � � 

8.2 i .001 
••••••••••••••••••••• •••••••••• f •••••••••• .;. •••••••••••• ••••••••• t .•.••••••• .;. •••••••••• i··········· ··········i··········i··········i··········-i·········· 

0-10 7.7 i .07 i .001 7 i 36 i 11 i 46 52 i 36 i 6.8 i .30 i 1.1 
••••••••••••••••••••• •""•••••••5••••••••••.;..•••••••••••· •••••••··l··········Y··•·······�··········· .......... ; .......... J••••••••••I··········�·········· 

...... �.:-�---··· .�:� .... .l.:.� .... L��---·· ... � .... t .... :�.--l...�.: .. .J .... �-�---· --�----.L�.: .... .L�-�----L�.-.� .... L::�---· 

50 . 60  8.7 i . 18 i .006 4 i 29 i 12 i 54 62 i 45 i 8.8 i 2.8 i .57 
.................... .  .......... ; .......... � ............ ·········i··········�··········i··········· ··········i··········•··········•··········-'·········· 

80 . 90 8.6 i .27 i .017 4 i 25 i 12 i 57 64 i 45 i 10 i 3.4 i .62 

Depth Organic C Total N Extractable P (mg/kg) 
(em) (%) (%) Acid 

Bt 0 - 10 .9 .07 

# pH 8.5 alcoholic cations 
• -33kPa (-0.33bar) and -1500kPa (-15 bar) using pressure plate apparatus 
t refers to the bulking of a number of surface samples prior to analysis 

24 

Bicarb. 

3.0 

ESP 
% 

Total Elements (%) 
P K S 

Moisture (%) Dispersion 
33• 1500• Ratio 

............ ············•············i············ ···········-�·-··········· ................... . 
<1 .028 i .562 i .030 i 21 .39 

............ ···········-�·-·········-�·-·········· ···········-�·-··········· ................... . 

····-�---··· .... �-��---·l.:.:� .... l.:.��---· ............ !... .. �.: ..... ........ ::.� ....... . 
5 .015 i .515 i .019 i 26 .53 

............ ....... .....•.......... .. ; ............ ............ .( ............. ................... . 
5 .016 i .539 i .018 i 27 .56 

Extractable K Fe Mn Cu Zn 
(meq%) DTPA-extractable (mg/kg) 

.71 16 1 1  0.6 0.3 

1 01 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

INGLESTONE SHALLOW 

EXAMPLE SOIL PROFILE 

SOIL: INGLESTONE SHALLOW SUBSTRATE MATERIAL: Labile sedimentary rocks 

SITE NO: WLM 16 SLOPE: 3 %  

LOCATION: South of Moonie LANDFORM ELEMENT TYPE: Upper slope 

AMG REFERENCE: 221 500 mE 6889 700 mN Zone 56 LANDFORM PATTERN TYPE: Rises 

GREAT SOIL GROUP: Red clay VEGETATION 

PRINCIPAL PROFILE FORM: Ug 5 .37 STRUCTURAL FORM: Tall open woodland 

AUSTRALIAN SOIL CLASSIFICATION: Calcareous, Pedal, Red 
Vertosol 

DOMINANT SPECIES : Eucalyptus melanopltloia, E. populnea 

PROFILE MORPHOLOGY 

CONDITION OF SURFACE SOIL WHEN DRY: periodic cracking 

HORIZON DEPTH (em) 

A1 0-10 

B21 10-35 

B22k 35-60 

BC 60-71 

LABORATORY DATA 

pH EC Cl 

DESCRIPTION 

,, 
Dark brown (7.5YR 3/3), medium clay; moderate angular blocky, 20-50 mm; moderately moist 
moderately firm. Clear to -

Dark reddish brown (5YR 3/4), medium clay; moderate to strong angular blocky, 10-20 mm; moist 
moderately firm. Clear to -

Dark brown (10YR 3/3), medium clay; moderate to strong angular blocky, 10-20 mm; moist moderately 
weak; common medium carbonate nodules. Clear to -

Soft weathered sandstone and siltstone. 

Particle Size (%) Exch. Cations pH 8.5 (m.eq/1 00g)1 ESP Moisture (%) Dispersion Depth 
(em) (dS/m) (%) � � � c � � � � � % 

Total Elements (%) 
P K S 33* 1500* Ratio 

7.1 � .04 � .001 
ooooooooooooooooooooo ooooooooooo.oooooooooo,Coooooooooooo ooooooooo;.oooooooooo.Coooooooooooiooooououo o•oooOooooiooooooooooi••••••••••i••••••••••i•ooooooooo ooooooooooooo ooooooooooo•i-oooooooooou;oooooooooooo ooooooooooooioooooooooooo 00000000000000060000 

0 - 10 7.0 � .04 � .001 11 � 46 � 11 � 31 31 � 16 � 7.0 � .32 � .82 1 .027 � .697 � .030 � 14 .45 
..................... ........... ; .......... ,:............ . ........ ::. .......... .,: ........... : ........... .......... � ......... .  ; ...... .... ; .......... ; .......... ............. ........... . � ........... ..:, ............ ............ ;. ........... . .................. . 

20 - 30 7.4 1 .03 1 .001 6 1 37 1 10 1 48 40 1 25 1 9.4 1 .60 1 .50 2 .023 . 1 .592 1 .029 1 21 .35 
······50·:·60······ ··ii:;····r.;;;;···-r:oo2···· ···a····r···s:;··-r··;·c;··-r-··48···· ·:;9···--r·;;····r;;····r:7a···-r:4a···· ······2······ ··.a;6··--r·

.
602··--r·

.
a;4···· ···········-r-···21···· ········::;s········ 

Depth Organic C Total N Extractable P (mg/kg) 
0(Cm) (%) (%) Acid 

Bt 0 - 10 1.5 .13 7.0 

# pH 8.5 alcoholic cations 
• -33kPa (-0.33bar) and - 1500kPa (-15 bar) using pressure plate apparatus 
t refers to the bulking of a number of surface samples prior to analysis 

1 02 

Bicarb. 

5.0 

Extractable K Fe Mn Cu Zn 
(meq%) DTPA-extractable (mglkg) 

.77 22 47 0.6 0.4 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

KUPUNN (farmed site) 

EXAMPLE SOIL PROFILE 

SOIL: KUPUNN 

SITE NO: DFM S33 

LOCATION: 'Alderton', Condamine West 

AMG REFERENCE: 779 000 mE 7010 000 m N Zone 55 

GREAT SOIL GROUP: Grey clay 

PRINClPAL PROFILE FORM: Ug 5 .24 

AUSTRALIAN SOIL CLASSIFICATION: Endohypersodic, Pedal, 
Grey Vertosol 

PROFILE MORPHOLOGY 

SUBSTRATE MATERIAL: 

SLOPE: 0-1 %  

LANDFORM ELEMENT TYPE: Plain 

LANDFORM PATTERN TYPE: Alluvial plain 

VEGETATION 

STRUCTURAL FORM: Cleared 

DOMINANT SPECIES : 

CONDITION OF SURFACE SOIL WHEN DRY: periodic cracking, self-mulching 

HORIZON DEPTH (em) 

0-10 

DESCRiPTION 

Brown (7.5YR 4/2) , light clay; strong subangular blocky, 10-20 mm. Sharp to -A 1  

B21 

B22k 

10-50 Dark greyish brown (lOYR 4/2), medium heavy clay; weak subangular blocky, 50-100 mm. Clear to -

50-80 

B23 80-120 

LABORATORY DATA 

pH EC Cl 

Yellowish brown (lOYR 5/4), medium clay; weak angular blocky; common calcareous soft segregations. 
Gradual to -

Light yellowish brown (l OYR 6/4), medium heavy clay; massive; few carbonate soft segregations; 5 %  
faint orange mottle. 

Particle Size (%) Exch. Cations pH 8.5 (m.eq/100g)1 ESP Moisture (%) Dispersion Depth 
(em) (dSim) (%) CS FS Si C CEC Ca2" Mg2" Na" K" % 

Total Elements (%) 
P K S 33* 1500* Ratio 

7"2 � "07 � "002 
0 0 0 0 0 0 0 ° 0 0 ······a

·
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·
1
·
o

······ ·
:;�;;

···
r.09····r·

:oo;
····· ··

;;;···�····
4
4··r·

1
·
;
····�····;;7···· ··

;;;
·····r·;;·····�··;;

_
·(;

···r:Sii
···r·:;;?··· ·····;······ ··

_

o31·····�··

_

;:;4
····r··

_

·
ci41

····· ···········T···;a
····· ········�;;a

········ 

..................... ··········t··········":"'············ ·········J···· .. ···-�··········t··········· ··········t··········t··········t··········�·········· ............ ············t············t············ ············�············· ................... . 
20 ° 30 7.5 i .1 0 i .001 20 i 38 i 11 i 34 i i i i .020 i .240 i .034 i 12 .52 

..................... .......... i .......... � ............ ......... ; .......... ,& •••••••••• � ........... .......... ; .......... f •••••• •••• t •••••••••• � ••••.... .. ·•·····•·••• •••••••••••• ; ............ ; •••••••••••• •••... .•.••• ,c. •••••••••••• •••••••••••••••••••• 

...... �.:.�...... -��� .... L.�� .... l.:��---·· ... �.� .. .L .. :� ... l...�� ... L.� .... --�� ..... � .. ::.� .... 1 .. �:-� .... L��� .... l..:�.:.... . ... �.�····· .:.�� .... \.:.� .... [.:.��···· ............ !. .... �.�---·· ........ ��---····· 

80 - 90  9.6 i .35 i .oo1 20 i 42 i s i 33 19 i 6.3 i 7.8 i s.2 i .11 27 .o17 i .244 i .04o i 16 .98 
..................... .......... ; ........................ ......... ; ...................... ( ........... ··········i··········i··········•··········f.········· . ........... ............ ; ............ ; ............ ............ ( ............. ................... . 

110 · 120 9.7 l .45 l .003 20 l 44 l 5 l 31 19 l 5.1 l 7.8 l 6.3 l .10 33 .015 l .225 l .043 i 
····

1
·
40

·:·;
·
50

···· ·········-r·········r··········· ·········r·········r········-r·········· ·········-r········-r········-r·········r········ ............ ···········r··········-r··········· ············r .. ········· ................... . 

Depth Organic C Total N Extractable P (mglkg) 
(em) (%) (%) Acid 

Bt 0 - 10 1 .0 .07 

# pH 8.5 alcoholic cations 
• -33kPa (-0.33bar) and -1500kPa (-15 bar) using pressure plate apparatus 

t refers to the bulking of a number of surface samples prior to analysis 

Bicarb. 

18 

Extractable K Fe Mn Cu Zn 
(meq%) DTPA-extractable (mg/kg) 

.61 12 4.1 .46 .24 

1 03 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

KUPUN N  (virgin site) 
EXAMPLE SOIL PROFILE 

SOIL: KUPUNN 

SITE NO: DFM S17 

LOCATION: Roma-Condarnine Road, west of Condarnine 

AMG REFERENCE: 206 100 mE 7018 750 mN Zone 56 

GREAT SOIL GROUP: Grey clay 

PRINCIPAL PROFILE FORM: Ug 5.25 

AUSTRALIAN SOIL CLASSIFICATION: Calcareous-epihypersodic, 
Pedal, Grey Vertosol 

PROFILE MORPHOLOGY 

SUBSTRATE MATERIAL: 

SLOPE: 0-1% 

LANDFORM ELEMENT TYPE: Plain 

LANDFORM PATTERN TYPE: Alluvial plain 

VEGETATION 

STRUCTURAL FORM: Open forest 

DOMINANT SPECIES: Acacia harpophylla, Casuarina cristata, 
Geijera parviflora, Santalum lanceolatum 

CONDITION OF SURFACE SOIL WHEN DRY: periodic cracking, self-mulching 

HORIZON DESCRIPTION 

A l  

DEPTH(cm) 

0-5 Dark greyish brown (10YR 4/2), light medium clay; weak subangular blocky, 10-20 mm; dry weak; rough ped 
fabric' Abrupt to -

B21 5-20 

B22 20-70 

B23 70-120 

B24 120-150 

LABORATORY DATA 

pH EC Cl 

Dark greyish brown (10YR 4/2), light medium clay; strong angular blocky, 20-50 mm; smooth ped fabric; dry 
very strong, few calcareous soft segregations. 

Greyish brown (10YR 5/2), medium clay; moderate angular blocky, 50-100 mm; dry very strong, few calcareous 
soft segregations; very few ferromanganiferous concretions (10-20 mm). Clear to -

Brown (7.5YR 4/3), medium heavy clay; weak angular blocky, 50-100 mm; few (10%) calcareous nodules (2-20 
mm); very few ferromanganiferous concretions (2-6 mm). Gradual to -

Strong brown (7.5YR 4/6), medium heavy clay; dry very strong; weak angular blocky 50-100 mm; slickensides; 
5% faint grey mottle. 

Particle Size (%) Exch. Cations pH 8.5 (m.eq/100g)' ESP Moisture (%) Dispersion Depth 
(em) (dS/m) (%) � � � c � � � � � % 

Total Elements (%) 
P K S 33* 1500* Ratio 

8.7 1 .09 1 .001 
. . . . . . . . . • 

······a·:·;·,i
······ ··8

.

·5···--r·

.

·;;····T:oo;
···· ···;;····r···39-·T··;·a··r··4;;···· ·-;4···--r·;;;····r4

.

6···r::;3···r:;;;···· ············· ··

_

a32···r229 .. T .
. 

a47···· ···········T···;3···· ········:4ci······· 

····················· ···········i··········i···· .. ······ ·········t··········i···········i··········· ··········i··········i··········i··········i·········· ············· ············i············t············ ············i············ ···················· 

20 . 30 9.2 : .23 : .004 13 : 33 : 13 : 44 21 : 14 : 7.2 : 2.3 : . 14 11 .023 : .138 : .052 : 14 .61 
····················· ........... i .......... �............ . ........ � .......... � ........... i ........... .......... i .......... j •••••••••• i .......... i .......... ............. ···········-� ·-·········-i·-·········· ............ {............ ···················· 

...... �.:.� ...... --�-� ..... l..-� .... L:�:.�.... ·--�� ... .L.:: ... L..�.�---.L .. :� .... -�� .... .L�:� ... .L�:� ... .L�--� .... L:�.�---· ..... �.�---·· .:��� ... .L.��� ... .L�:.� .... ............ !... .. ��---· ........ �:-� ....... . 
80 . 90  9.0 i 1 .0 i .086 9 i 32 i 12 i 50 21 i 9.3 i 9.7 i 5.9 i .13  28 .017 i . 139 i .072 i 17 .86 

ooooooooooooooooooooo ooooooooooo.oooooooooo(oooooooooooo ooooooooo;.oooooooooo(oooooooooooi••••••••••• ••••••••••••••••••••••••••••••••i••••••••••i•••••••••• ••••••••••••• ••ooooo•oooo;.oooooooooooo;.oooooooooooo oooooooooooo(oooooooooooo 00000000000000000000 
110 - 120 8.6 i 1 .2 i .1 17  7 i 32 i 11 i 53 22 i 8.5 i 10  i 6.0 i .13  27 .016 i . 126 i .065 i 

····;·4a·:·;·50···· ··;;·3···-·
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r
········

r
········�·-········· ········-r········-�··········

r
······

r
········ ············· ···········

r
········-r··········· ············

r
········· ···················· 

Depth Organic C Total N 
(em) (%) (%) 

Bt 0 - 10 .83 .06 

# pH 8.5 alcoholic cations 
• -33kPa (-0.33bar) and -1500kPa (-15 bar) using pressure plate apparatus 

t refers to the bulking of a number of surface samples prior to analysis 

1 04 

Extractable P (mg/kg) Extractable K Fe Mn Cu Zn 
Acid Bicarb. (meq%) DTPA-extractable (mglkg) 

1 1  .56 7.0 5.3 .53 .26 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

MINNABILLA 

EXAMPLE SOIL PROFILE 

SOIL: MINNABILLA SUBSTRATE MATERIAL: Deeply weathered sedimentary rocks 

SITE NO: ND 103 SLOPE: 10-20% 

LOCATION: Dalby-Kogan Road, 5 .5 km east of Kogan LANDFORM ELEMENT TYPE: Hillcrest 

AMG REFERENCE: 246 600 mE 6890 800 mN Zone 56 LANDFORM PATTERN TYPE: Low hills 

GREAT SOIL GROUP: Lithosol VEGETATION 

PRINCIPAL PROFILE FORM: Urn 1 .4 STRUCTURAL FORM: Forest 

AUSTRALIAN SOIL CLASSIFICATION: Paralithic, Leptic Rudosol DOMINANT SPECIES: Eucalyptus fibrosa subsp . nubila, 
Callitris glaucophylla, Acacia spp. 

PROFILE MORPHOLOGY 

CONDITION OF SURFACE SOIL WHEN DRY: finn to hard setting 

HORIZON DESCRIPTION 

A l l 

DEPTH (ern) 

0-45 Very dark greyish brown (lOYR 3/2), loam; massive; abundant cobbles, subangular sandstone; moderately 
weak dry. Abrupt to -

c 45 + 

LABORATORY DATA 

Depth 

(em) 

at o - 10 

pH EC Cl 
(dSim) (%) 

Weathered sandstone and siltstone. 

Particle Size (%) Exch. Cations pH 7.0 (m.eq/100g)1 
� � & c � � � � � 

ESP 

'!(, 
Total Elements (%) 

P K S 

Moisture (%) Dispersion 

33• 1 500• Ratio 

..............•••••.. .•..••••.. f •••.•••••• ; ............ ·········i··········�··········t··········· ··········i··········i··········i··········i·········· ............ ............ f ......................... nooooooooo•i············· .......•••••......•. 

0 - 10 4.6 i · i .007 23 i 37 i 11 i 28 13 i NA i NA i <0.1 i .30 NA i NA i NA i NA NA 
..................... .......... i .......... � ............ ···················-�·-········'··········· .......... i .......... i .......... i .......... i .......... ............ ............ j. •••••••••••• i ............ ············'············· ................... . 

20 - 30  i i i i i i i i i i i i 

Depth Organic C Total N Extractable P (mg/kg) Extractable K Fe Mn Cu Zn 

(em) (%) (%) Acid Bicarb. (meq%) DTPA-extractable (mg/kg) 

Bt 0 - 10 1 .8 0.12 

# aqueous cations 
• -33kPa (-0.33bar) and -1 500kPa (-15 bar) using pressure plate apparatus 
t refers to the bulking of a number of surface samples prior to analysis 

NA NA NA NA NA NA 

1 05 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MOO LA 

EXAMPLE SOIL PROFILE 

SOIL: MOOLA SUBSTRATE MATERIAL: 

SITE NO: DFM S23 SLOPE: 3% 

LOCATION: 'Overstone', Cadarga LANDFORM ELEMENT TYPE: Footslope 

AMG REFERENCE: 283 2SO mE 7060 8SO mN Zone S6 LANDFORM PATTERN TYPE: Low hills 

GREAT SOIL GROUP: Grey clay VEGETATION 

PRINCIPAL PROFILE FORM: Ug S.23 STRUCTURAL FORM: Open forest (partly closed) 

AUSTRALIAN SOIL CLASSIFICATION: Endohypersodic, Pedal, Grey 
Vertosol 

DOMINANT SPECIES: Acacia harpophylla, Casuarina cristata, 
Geijera parviflora 

PROFILE MORPHOLOGY 

CONDITION OF SURFACE SOIL WHEN DRY: periodic cracking, loose 

HORIZON 

Al l 

B21 

822 

B3 

DEPTH (cm) 

0-20 

20-60 

60-100 

100-160 

LABORATORY DATA 

pH EC Cl 

DESCRIPTION 

Dark: brown (7.SYR 3/2), light clay; moderate subangular blocky, S-20 mm; dry fum; 2-10% coarse fragments 
(ironstone, S-10 mm). Abrupt to -

Dark: greyish brown (lOYR 4/2), medium heavy clay; strong angular blocky, 20-SO mm; dry very fum; few (2-
10%) coarse fragments. Gradual to -

Dark: yellowish brown ( l OYR 4/4), medium clay; strong angular blocky, 20-100 mm; very few (<2%) calcareous 
nodules (2-S mm); few (2-10%) calcareous soft segregations (6-20 mm); S% ferromanganiferous nodules (6-20 
mm). Gradual to -

Pale yellow (2.SYR 7/4), light clay; very few ferromanganiferous nodules (6-20 mm); very few sandstone coarse 
fragments; dry strong; very few fme distinct rusty mottles. 

Particle Size (%) Exch. Cations pH 8.5 (m.eql100g)1 ESP Moisture (%) Dispersion Depth 
(em) (dSim) (%) � � � c � � � � � % 

Total Elements (%) 
P K S 33• 1 500• Ratio 

5.4 � .20 � .010 
. • • . . . . • . . ······;;·:·;·

,
i······ ··6

_
·c,···T·

.
-;4···T:005···· ··15·T··39··T··;·;;··r··;a···· ·3:;···T·1:;····r4·9···r:23···r;·

_
·4···· ············ ··

_
;;s;-··T·

.
96;····r.;;:;ii···· ···········T···1:;···· ········:;;1········ 

••••••••••••••••••••• •••••••••••i••••••••••i-••••••••••• ouon•••iooooooooo•i••oooooooooioooooooooo• ••••••••••i••••••••••i••••••••••i••••••••••i•••••••••• ••••••••••••• ••••••••••••�••••••••••••�•••••••••••• ••••••••••••i•••••••••••• •••••••••••••••••••• 
20 - 30 8.3 i .33 i .032 9 i 30 i 9 i 56 38 i 1 3  i 1 3  i 4.5 i .57 12 .039 i .793 i .045 i 1 3  .64 

.......•...•••....... ....•....•. j ••••••••.• .(............. • ........ � •••••••••• � .•••••••••• i ........... .......... } .......... i .......... i .......... i .......... ............. ···········-�············�············ ............ i............ . .................. . ...... �.:.� ...... .. �·.: .... L� .... L:�.:.... ·--�� .. .L..�� ... L .. � .... L..��---· .� .... .L�:: ... .L�.: .... .L�--� .... L:� .... ..... � ..... . :�:� ... L� ... L��---· ............ L. .. �-�---· ........ :� ....... . 
80 - 90 9.0 ; 1 .3 ; . 1 37 10 ; 31 ; 12 ; 48 31 ; 6.0 ; 15 ; 8.5 ; .28 27 .031 ; .850 ; .053 ; 18 .95 

..................... ........... ; .......... f. ........... ......... ;. .......... i···········i··········· ··········•··········i··········i·······•··•·········· ············· ············;. ............ ;. ............ ............ t ............ ................... . 
1 1 0 - 120 9.2 ; 1 .0 ; .101 7 ; 29 ; 15 ; 51 34 ; 4.6 ; 1 7  ; 9.5 ; .33 2 8  .025 ; 1 . 1 8  ; .030 ; 

····14o·:·1·50···· ··6·7···-r·1:;·····r;·;4···· ·······--r········r········r········· ········-r········r·······r·······-r········ ············· ···········r·········r·········· ···········-r·········· ···················· 

. 
Depth Organic C Total N 
(em) (%) (%) 

Bt 0 - 1 0 3.6 .29 

# pH 8.5 alcoholic cations 
• -33kPa (-0.33bar) and -l SOOkPa (-IS bar) using pressure plate apparatus 

t refers to the bulking of a number of surface samples prior to analysis 

1 06 

Extractable P (mglkg) Extractable K Fe Mn Cu Zn 
Acid Bicarb. (meq%) DTPA-extractable (mglkg) 

1 1 2  2.1 157 87 1 .1 7.0 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

NUDLEY 

EXAMPLE SOIL PROFILE 

SOIL: NUDLEY SUBSTRATE MATERIAL: 

SITE NO: DFM S30 SLOPE: 0% 

LOCATION: Nine Mile Creek, Leichhardt Highway, north of Miles LANDFORM ELEMENT TYPE: Back plain 

AMG REFERENCE: 2 14 850 mE 7060 750 rnN Zone 56 LANDFORM PATTERN TYPE: Alluvial plain 

GREAT SOIL GROUP: Solodic soil VEGETATION 

PRINCIPAL PROFILE FORM: Dy 2.43 STRUCTURAL FORM: Open woodland (grassy) 

AUSTRALIAN SOIL CLASSIFICATION: Bleached-sodic, Eutrophic, 
Grey Chromosol 

DOMINANT SPECIES: Eucalyptus populnea, Callitris 
gwucophylla, Eremophila mitchellii 

PROFILE MORPHOLOGY 

CONDITION OF SURFACE SOIL WHEN DRY: hard setting 

HORIZON DEPTH (cm) 

Al l 0-2 

A12 2-5 

Al3 5-32 

A2e 32-45 

B21 45-70 

B22 70-150 

LABORATORY DATA 

DESCRIPTION 

Dark greyish brown (10YR 4/2), clay loam; moderate platy <2nun parting to granular, 2-5 nun; dry weak. 
Abrupt to -

Dark greyish brown ( 1 OYR 4/2), clay loam; moderate angular blocky, 10-20 mm; dry finn. Clear to -

As above but weak angular blocky/prismatic, 50-100 mm; dry strong. Clear to -

Dark greyish brown (10YR 4/2) moist, light grey (10YR 7/2) dry, clay loam; massive; dry strong. Clear to

Very dark grey (10YR 5/1), medium clay; moderate prismatic, 20-50 mm; dry strong. Gradual to -

Dark grey (10YR 4/1), medium clay; weak angular blocky, 20-50 nun; rough ped fabric; dry very strong. 

Depth 
(em) 

pH EC Cl Particle Size (%) Exch. Cations pH 7.0 (m.eq/1 00g)1 ESP Total Elements (%) 
P K S 

Moisture (%) Dispersion 
(dS/m) (%) 

6.9 i .05 i .002 

� � � c � � � � � % 33• 1 500• Ratio 

..................... .. ......... : .......... :. ............ ......... � .......... :.. .......... : ........... .......... : .......... : .......... : .......... :.......... . ........... ............ � ............ : ............ ............ : ............. ···················· 

0 - 1 0 6.5 i .04 i .002 9 i 56 i 21 i 20 1 1  i 7.4 i 3.4 i . 1 4  i . 1 1  .041 i . 650  i .045 i 9 .59 
····················· .......... ; .......... .;. ............ ·········i··········i-··········i··········· ··········i··········i··········i··········i·········· ............ ............•............ ; ............ ············�············· ................... . 

20 - 30  6.1 i .02 i .002 8 i 57 i 20 i 19 9 i 5.5 i 2.3 i .46 i .34 5 .022 i .796 i .032 i 10 .85 
..................... . ......... i .......... ,a. ••••••••• ••. .•....... i .......... .a. .......... , ........... .......... i .......... i .......... i .......... �.......... . ........... ............ i ............ i ............ ............ � ............. ................... . 

...... �.:.�...... .:.:� .... j . .-.� .... 1.:� ..... ... � .... t .... ::. ... l...�� ... L..�.� .... .. �� .... .L�.� .... .L�--� .... L�.:� ... .l .. :�.... . .... � ...... .... ��� ..... t.:.:� .... L.���--··· ............ !... .. �.�····· ........ ::.: ....... . 
60 . 90  7.4 i . 1 1  i .013 10 i 49 i 18 i 24 16 i 9.9 i 4.1 i 1 .2 i .44 8 .024 i .788 i .038 i 11 .77 

••••••••••••••••••••• •••••••••••••••••••••+•••••••••••• uo••••••i••••••••••+•u•oouoo(oooo•oooooo ••••••••••i••••••••••i••••••••••i••••••••••i•••••••••• •••••••••••• •••••••••••••••••••••••••••••••••••••• ••••••••••••(••••••••••••• •••••••••••••••••••• 
1 10 - 1 20 7.5 i .16 i .022 f1 i 52 i 1 7  i 24 1 5  i 8.8 i 4.5 i 1 . 6  i .41 " 1 1  .022 i .797 i .031 i 

····;·40·:·;·50···· ·a�;····r.·26···ra26····· ········r·······r·······r········· ·········r········r-·······r·······

T
········ ............ ··········-r·········-r··········· ···········r··········· ................... . 

Depth Organic C Total N 
(em) (%) (%) 

Bt 0 - 10 1 .6 . 1 1  

# aqueous cations 
• -33kPa (-0.33bar) and -1SOOkPa (-15 bar) using pressure plate apparatus 
t refers to the bulking of a number of surface samples prior to analysis 

Extractable P (mglkg) 
Acid Bicarb. 

30 

Extractable K Fe Mn Cu Zn 
(meq%) DTPA-extractable (mg/kg) 

.93 26 24 .19 .56 

1 07 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ROGERS 

EXAMPLE SOIL PROFILE 

SOIL: ROGERS 

SITE NO: DFM S8 

LOCATION: Fairymeadow Road, Goombi 

AMG REFERENCE: 242 800 mE 7036 850 mN Zone 56 

GREAT SOIL GROUP: Solodized solonetz 

PRINCIPAL PROFILE FORM: Db 1.3 1 

AUSTRALIAN SOIL CLASSIFICATION: Eutrophic, Mesonatric, 
Brown Sodosol 

PROFILE MORPHOLOGY 

CONDITION OF SURFACE SOIL WHEN DRY: hard setting 

HORIZON 

SUBSTRATE MATERIAL: 

SLOPE: 1% 

LANDFORM ELEMENT TYPE: Plain 

LANDFORM PATTERN TYPE: Plain 

VEGETATION 

STRUCTURAL FORM: Woodland 

DOMINANT SPECIES: Eucalyptus pilligaensia, Acacia 
harpophylla, Melaleuca lanceolata 

DESCRIPTION DEPTH (cm) 

0-10 

10-11  

Dark.lbrown (7.5YR 3/3), clay loam. Abrupt to 

As above, but sporadically bleached. Sharp to -

Al 

A2j 

B21 1 1-30 Dark brown (7.5YR 3/3), light clay; moderate columnar, > 100 mm; moist firm; dry very strong; very few coarse 
fragments (2-6 mm). Clear to -

B22 30-90 

B23 90-140 

LABORATORY DATA 

pH EC Cl 

Brown (7.5YR 4/3), light clay; massive; very few coarse fragments (2-6 mm); moist weak; dry very strong. 
Gradual to -

Brown (7.5YR 4/3), light clay; 2-10% orange mottles; very few coarse fragments (2-6 mm). 

Particle Size (%) Exch. Cations pH 7.0 (m.eq/1 00g)1 ESP Moisture (%) Dispersion Depth 
(em) (dS/m) (%) � � � c � � � � � % 

Total Elements (%) 
P K S 33• 1 500• Ratio 

5.6 i .21 .014 
••••••• •••••••••••••• ••••••••••• ; .......... � ••••• •••••• ......... ; •••••••••• l,. .......... i ........... .......... i .......... i .......... i .......... i .......... ............ ............ ; ............ ; ............ ......................... ................... . 

0 - 1 0 5.5 i .23 i .018 25 i 48 i 9 i 20 7 i 2.9 i 2.9 i 1 . 1  i .24 16 .029 i .131 i .037 i 7 .96 
······:�a·:·;o······ ··:r.

·6····

r.;;
·····r·:o;·4···· ··;;···-:

···39···r····:;···r
··;;···· ··;;;·····:·

·;:;;····:··8_:;
····:

··;;_
,;···r

·:;·;;···· ·····;·9····· --

.ii,
-8----:--

.

-,33·-··r··

.o35 
____ ----------··r··--;3·--- -------·:;;;;·------

..................... ...................... ( ............ ......... ;. .......... ( ........... i··········· ··········i··········i··········i··········i·········· ············· --··········;. ............ ;. ............ ............ t ............ ···················· 

50 - 60  8.7 1 .39 1 .032 22 1 45 1 7 1 27 15 1 1.6 1 9. 1  1 4.6 1 . 1 4  31 .015 1 . 1 34 1 .045 1 11 .99 
....... .............. ....... .... � .......... :............ . ........ � .......... : ........... : ........... ..... ..... � .......... : .......... : .......... :.......... ............ . ........... � ........... � ............ ............ :......... ... . ........... ....... . 

60 - 90 7.1 1 .38 1 .050 19 1 45 1 9 1 27 1 4  1 .48 1 8.5 1 5.1 1 . 1 4  38 . 0 1 3  1 . 1 30 1 .034 1 12 .99 
----;-;(i·:-;20·--- ··;;:;:·---�--.36

·---1-·:057____ ··;;·---�---4;;···1·····:;··--1----26---- ··;;·----�--

.25
·---1··;;

_6 ____ (4.

-6·---1-·:;·;·--- -----38·---- --

.ii;
·;;··--(.·;;:;···t··ii33___ ------------1------------ --------------------

..................... ........... ; .......... c ............ ......... ;. .......... c ........... ; ........... .......... ; .......... ; .......... ; .......... ; .......... ............ ........ ..... ;. ............ ;. ... ......... ............ ; ............ ................... . 
1 40 - 150 5.4 i .31 i .049 i i i i i i i i i i 

Depth Organic C Total N Extractable P (mg/kg) Extractable K Fe Mn Cu Zn 
(em) (%) (%) Acid Bicarb. (meq%) DTPA-extractable (mg/kg) 

Bt 0 - 10 1.2 .08 

# aqueous cations 
• -33kPa (-0.33bar) and -1500kPa (-15  bar) using pressure plate apparatus 
t refers to the bulking of a number of surface samples prior to analysis 

1 08 

1 1  .60 36 83 .53 .46 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TANDAWANNA 

EXAM PLE SOIL PROFILE 

SOIL: TANDAWANNA SUBSTRATE MATERIAL: 

SITE NO: DFM S3 1 SLOPE: 4% 

LOCATION: 'Narrawong', Windemere Rd, 12 km S ofGlenmorgan LANDFORM ELEMENT TYPE: Hillslope 

AMG REFERENCE: 763 400 mE 6971 500 mN Zone 55 LANDFORM PATTERN TYPE: Rises 

GREAT SOIL GROUP: Red-brown earth VEGETATION 

PRINCIPAL PROFILE FORM: Dr 2.31 STRUCTURAL FORM: Cleared cultivated 

AUSTRALIAN SOIL CLASSIFICATION: Sodic, Eutrophic, Red 
Chromosol 

DOMINANT SPECIES: Remnant Casuarina cristata, Acacia 
harpophylla 

PROFILE MORPHOLOGY 

CONDITION OF SURFACE SOIL WHEN DRY: hard setting 

HORIZON DEPTH (cm) 

A1 0-17 

A2j 17-18 

B2 1 1 8-45 

B22k 45-60 

B23 60-1 10 

B24 1 1 0-150 

LABORATORY DATA 

Depth 
(em) 

pH EC Cl 
(dS/m) (%) 

6.9 i .08 i .001 

DESCRIPTION 

Dark brown (7.5YR 3/2), clay loam; massive. Abrupt to 

As above, but sporadically bleached 

Dark reddish brown (5YR 3/3), heavy clay; strong angular blocky, 20-50 mm; few manganese nodules (5 mm); 
very few manganese nodules (10-15 mm); dry strong. Clear to -

Brown (7.5YR 4/4), medium heavy clay; strong angular blocky, 50-100 mm; few manganese nodules (5 mm); 
5% calcareous soft segregations (5-10 mm); dry strong. Clear to -

Reddish brown (5YR 4/4), medium heavy clay; strong angular blocky, 50-100 mm; dry strong; few manganese 
nodules (<5 mm). Gradual to -

Strong brown (7.5YR 5/8), heavy clay; 40% faint grey mottle, coarse (7.5YR 7 /2); few manganese nodules ( <5 
mm), weak polyhedral, 50-100 rnm. 

Particle Size (%) Exch. Cations pH 8.5 (m.eq1100g)' ESP 
� � � c � � � � � % 

Total Elements (%) 
P K S 

Moisture (%) Dispersion 
33* 1500* Ratio 

............... ...... .......... i .......... � .......... .. ......... j •••••••••• ,:. •••••••••• : ••••••••••• •••••••••• i .......... i .......... , .......... ,i •••••••••• •••••••••••• •••••••••••• j ..........•. i ............ ............ .( ............. ·········· ·········· 

....... �.:-�-�---···· .:.:� .... .L.� .... L��---·· ---�----t .... :�.--l...�-�---L.·�-�---· --��----.L�-�----.L�--�----L� .... L�:�---· ··---�---··· .:.� ... .l.:.�:.� .... L.���---· ............ !... .. �-�---·· ........ :��---····· 

20 - 30 8.1 i .07 i .002 5 i 39 i 1 3 i 45 28 i 13 i 9.6 i .24 i .25 <1 .028 l .320 l .034 i 1 7 .56 
..................... ··········i········--t.·-·········· ·········; .......... ,t. ...................... .......... i··········i··········•··········•·········· ............ ............ ; ............ ; ............ ............•............. .................... 

50 • 60 9.3 i .50 l .01 6 8 i 39 i 1 0 i 45 28 i 9.0 i 14 i 6.8 i .25 24 .023 i .269 l .067 i 1 8 .90 
..................... . ......... : .......... ,:. ............ ......... � .......... ,:. .......... : ........... .......... : .......... : .......... : .......... :.......... . ........... ···········-�·-·······---�---········· ............ : ............. ....... ............ . 

60 - 90  8.6 i .88 i .074 6 i 4.0 i 12 i 46 27 i 6.7 i 1 3 i 8.0 i .21 30 .020 i .275 i .065 i 19 .59 
··--;·;a·:·;·;o···· ·;;�ii···-r-;:3···-y-:;·;;5·---- ···a···-r-·40··-y--·;·;----:----46 .... ··26····r4·6···r;·;····r:;·a···-r:;·4---- ····2:,--··· ··(i;;····r.-266

··--r·

.

·ci:;2···· ···········-r··········· ···················· 

..................... ·········-i---······-�·-·········· ·················--·�---·······i·-········· ·········-i·-········i··········i··········"·········· ............ ............ ; ............•............ ············"············· ................... . 

140 - 150 4.4 i 1 .7 i .230 i i i i i i i i i l 

Depth Organic C Total N Extractable P (mglkg) Extractable K Fe Mn Cu Zn 
(em) (%) (%) Acid Bicarb. (meq%) DTPA-extractable (mg/kg) 

Bt 0 - 10 1 .3 . 1 1  

# pH 8.5 alcoholic cations 
* -33kPa (-0.33bar) and -1500kPa (-15 bar) using pressure plate apparatus 
t refers to the bulking of a number of surface samples prior to analysis 

24 1 . 1  19 65 1 .6 1 .1 

1 09 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

TARA (gilgai depression) 
EXAMPLE SOIL PROFILE 

SOIL: TARA 

SITE NO: DFM S7 

LOCATION: Fairymeadow Road, Goombi 

AMG REFERENCE: 242 1550 mE 7039 150 mN Zone 56 

GREAT SOIL GROUP: Grey clay 

PRINCIPAL PROFILE FORM: Ug 5.24 

AUSTRALIAN SOIL CLASSIFICATION: Endohypersodic, Pedal, 
Grey Vertosol 

TYPE OF MICRORELIEF: Melonhole gilgai - horizontal interval: 10 m 
- vertical interval: 1 m 

PROFILE MORPHOLOGY 

CONDITION OF SURFACE SOIL WHEN DRY: periodic cracking 

HORIZON 

SUBSTRATE MATERIAL: 

SLOPE: 0-1 %  

LANDFORM ELEMENT TYPE: Plain 

LANDFORM PATTERN TYPE: Plain 

VEGETATION 

STRUCTURAL FORM: Open forest (partly closed) 

DOMINANT SPECIES: Acacia harpophylla, Melaleuca 
lanceolata, Eremocitrus glauco 

DESCRIPTION (depression) 

AI 

DEPTH (em) 

0-5 Dark grey (lOYR 4/1), light clay; strong subangular blocky, 10-20 mm; dry finn. Clear to -

B21 

B22 

B23 

5-20 

20-90 

90-150 

Dark grey (lOYR 4/1), medium clay; strong prismatic to subangular blocky, 20-100 mm; dry strong. 
Clear to -

Greyish brown (10YR 5/2), heavy clay; strong prismatic, 100-200 mm. Clear to 

Greyish brown (IOYR 5/2), medium heavy clay; 20% orange and red mottles. 

LABORATORY DATA (gilgai depression) 

Depth 
(em) 

pH EC Cl Particle Size (%) Exch. Cations pH 8.5 (m.eq/100g)1 ESP 
"' 

Total Elements (%) 
P K 5 

Moisture (%) Dispersion 
(dS/m) (%) � � � c � � � � � 33• 1500• Ratio 

6.3 l . 12 l .004 
..................... ........... � .......... .:............. .. ....... � .......... : ........... : ........... .......... � .......... : .......... : .......... : .......... ............. ............ :. ............ � ............ ............ :............ . .................. . 

0 · 10 6.2 i .22 i .001 3 i 9 i 18 i 66 32 i 15 i 6.5 i .86 i 1 .5 3 .042 i .355 i .063 i 22 .47 
..................... ···········•··········i············ ·········�··········i······--···i··········· ··········�··········i··········i··········i·········· ............. ............ � ............ ;............ ············i············ ................... . 

20 ° 30 8.6 i .1 0 i .001 10 i 22 i 10 i 57 25 i 18 i 4.9 i 1 .8 i .59 7 .022 i .257 i .034 i 20 . 73 
..................... ........... j .......... ,f ............ ......... j .......... ,f ••••••••••• i ........... .......... j .•.....••• i .......... i .......... i .......... ............. ............ � ............ j •••••••••.•. •••••••.•••• : •..•.......• •••...•..•.•••....•. 

...... �.:.� ...... .. �·-� .... L.�� .... L:�.... . .. �� .. L.� ... L .. � ... .L .. �.�---· .� ..... t .. �� .... .L�:� ... .L�·-� .... L:� .... ..... �.�-···· .:��.:. ... L�� ... L�::. ... . ............ L .. ��···· ........ ��·-······ 
80 ° 90 8.4 i .30 i .027 12 i 30 i 10  i 51 22 i 10  i 6.5 i 5.4 i .26 25 .015 i .215 i .028 i 19 .99 

..................... ........... ; .......... .(. ........... ........ .;. .......... .( ........... i··········· ··········•··········i··········i··········i·········· ············· ···········..;. ............ ; ............ ............ t ............ ...........••....... 

110 - 120 5.1 i .65 i .066 1 0  i 30 i 9 i 51 21 i 6.0 i 5.5 i 4.6 i .18 22 .016 i .207 i .047 i 
····;·.;0·:·;50···· ··4:7····r.:;;···:r:a14···· ········r·······r········r········ ········-r········r·······r·······r········ ············· ···········r········-r··········· ···········-r·········· ···················· 

Depth Organic C Total N Extractable P (mglkg) 
(em) (%) (%) Acid 

Bt 0 - 10 .98 .08 

# pH 8.5 alcoholic cations 
• -JJkPa (-0.33bar) and -1500kPa (-15 bar) using pressure plate apparatus 
t refers to the bulking of a number of surface ssmples prior to analysis 

1 1 0  

Bicarb. 

27 

Extractable K Fe Mn Cu Zn 
(meq%) DTPA-extractable (mglkg) 

.82 68 16  1 .2 .31 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TARA (gilgai mound) 

EXAM PLE SOIL PROFILE 

SOIL: TARA 

SITE NO: DFM S6 

LOCATION: Fairyrneadow Road, Goombi 

AMG REFERENCE: 242 150 mE 7039 1 50 mN Zone S6 

GREAT SOIL GROUP: Grey clay 

PRINCIPAL PROFILE FORM: Ug 5.24 

AUSTRALIAN SOIL CLASSIFICATION: Endohypersodic, Pedal, Grey 
Vertosol 

TYPE OF MICRORELIEF: Melonhole gilgai - horizontal interval: 1 0 m 
- vertical interval: 1 m 

PROFILE MORPHOLOGY 

SUBSTRATE MATERIAL: 

SLOPE: 0-1% 

LANDFORM ELEMENT TYPE: Plain 

LANDFORM PATTERN TYPE: Plain 

VEGETATION 

STRUCTURAL FORM: Open forest (partly closed) 

DOMINANT SPECIES: Acacia harpophylla, Melaleuca 
lanceolata, Eremocitrus glauca 

CONDITION OF SURFACE SOIL WHEN DRY: loose; self-mulching; periodic cracking 

HORIZON DESCRIPTION (mound) 

Al 

DEPTH (cm) 

0-12 Very dark greyish brown ( 1 OYR 3/2), light medium clay; moderate subangular blocky, 5-20 mm; moderately 
moist weak. Clear to -

B21 12-50 

B22 50-90 

B23 90-140 

LABORATORY DATA (gilgai mound) 

Dark greyish brown (10YR 4/2), medium clay; strong prismatic, 10-50 mm; dry strong; smooth ped fabric. 
Gradual to -

Greyish brown (10YR 5/2), medium clay; moderate prismatic, 20-50 mm; dry fmn; 30% calcareous soft 
segregations (6-20 mm). Gradual to -

Greyish brown (10YR 5/2), medium clay; moderate prismatic, 50-100 mm; dry strong. 

Depth 

(em) 

pH EC Cl Particle Size (%) Exch. Cations pH 8.5 (m.eq/100g)1 ESP Total Elements (%) 

P K S 

Moisture (%) Dispersion 

(dSim) (%) 

6.3 � .19 � JXJ7 

� � � c � � � � � % 33* 1500* Ratio 

••••••••••••••••••••• •••••••••• : •••••••••• .:.. ............ ......... : .......... .:.. .......... : ••••••••••• •••••••••• :ooououoo: .......... : •••••••••• : •••••••••• ............ ............ � ............. � ............ ............ : ••••••••••••• •••••••••••••••••••• 

0 - 1 0 6.5 � .14 � .002 11 � 34 � 13 � 44 22 � 1 2  � 4.3 � .59 � 1 .4 .039 � .334 � .055 � 14 .44 
000000000000000000000 ooooooooooiooooooooooi-ooooooOOOOOo OOOOOOOOOiOOOOOooOooi-ooooooooooiooooooooooo ooooooooooiUOOOoOooofoooooooo•oi••o•U•oOOi•OoooOOOoo ooooooooooo• ooooooooooooiooooooooooooiooooo••oooOo ooooooooooooiooooooooooooo oooooooooooooooooooo 

20 - 30  8.4 � .44 � .047 7 ; 26 � 12 ; 55 25 ; 15 � 7.2 � 2.7 � .44 11 .021 � .249 � .035 � 19 .57 
..................... . ......... i .......... ,i. ••.......... ......... ; .......... ,i. .. ........ i ........... .......... ; .......... j •••••••••• ; •••••••••• �.......... • ••••••••••• •••••••••••• j .•••........ i ............ ···········-�·-··········· ................... . 

·-----�-:-�----·· -���----L�:� .... L���---·- ----� __ __L ___ �_..l ___ �-�---.L--�---· -��----.L�-� .... .L�--� ... .L���----L�.... ···-�---·· ----��� .... L.���---·t . .-.� .... ···------·· ·!... .. � ..... ........ ���---····· 

80 - 90  6.0 � 1.4 � .185 6 i 26 � 11 � 54 24 � 7.3 � 8.2 � 5.9 � .30 25 .015 � .236 � .047 � 19 .98 
..................... ··········•··········+············ ·········•··········+··········•··········· ··········i··········i··········•··········i·········· ............ ............ ; ............ ; ............ ............ ,c ............. ................... . 

1 1 0 - 120 4.9 � 1 .4 � .171 9 i 29 � 8 � 50 22 � 5.1 � 6.8 � 5.3 � .33 24 .014 � .235 � .048 � 
····

;
·4Q·

:
·

;
·

sc;
·--- -4:s-···r

;
·

_
3·--r1-79··-·· ········r·--·····r······-r········· ·········r·······-r--·····-r········r···-·-- ------······ ····-------r·····----r········-- --·······---r--------·-· -----···-··········· 

Depth Organic C Total N 

(em) (%) (%) 

B
t 

0 - 10 1 .7 .15 

# pH 8.5 alcoholic cations 
* -33kPa (-0.33bar) and - 1 500kPa (-15 bar) using pressure plate apparatus 
t refers to the bulking of a number of surface samples prior to analysis 

Extractable P (mglkg) 

Acid Bicarb. 

20 

Extractable K Fe Mn Cu Zn 

(meq%) DTPA-extractable (mg/kg) 

1 . 1  35 84 .96 .63 

1 1 1  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ULIMAROA 

EXAM PLE SOIL PROFILE 

SOIL: ULIMAROA 

SITE NO: DFM S18 

LOCATION: South Drillham Rd, 1km south ofDrillham 

AMG REFERENCE: 796 100 mE 7048 600 mN Zone 55 

GREAT SOIL GROUP: Brown clay 

PRINCIPAL PROFILE FORM: Ug 5.34 

AUSTRALIAN SOIL CLASSIFICATION: Calcareous, Self-mulching, 
Brown Vertosol 

TYPE OF MICRORELIEF: Normal gilgai - horizontal interval: 7 m 
- vertical interval: 0.30 m 

PROFILE MORPHOLOGY 

SUBSTRATE MATERIAL: 

SLOPE: 3% 

LANDFORM ELEMENT TYPE: Plain 

LANDFORM PATTERN TYPE: Undulating plain 

VEGETATION 

STRUCTURAL FORM: Open forest (disturbed) 

DOMINANT SPECIES: Acacia harpophylla, Eremophila 
mitchellii, Geifera parviflora 

CONDITION OF SURFACE SOIL WHEN DRY: periodic cracking, loose, self-mulching 

HORIZON 

Al l 

DEPTH (cm) 

0-5 

5-25 

DESCRIPTION (mound) 

Very dark greyish brown (10YR 3/2), medium clay; strong granular, 2-5 mm; dry fmn. Clear to 

Brown (lOYR 4/3), heavy clay; strong prismatic, 20-50 mm; dry strong. Clear to -B21 

B22 25-50 Brown (lOYR 4/3), heavy clay; strong angular blocky, 20-50 mm; 5% calcareous soft segregations (very few 
calcareous nodules); dry strong. Gradual to -

B23 50-100 Brown (7.5YR 4/4), heavy clay; strong angular blocky, 20-50 mm; 2% calcareous soft segregations (to 80cm). 
Gradual to -

B24 100-150 Yellowish red (5YR 4/6), heavy clay; moderate angular blocky, 10-50 mm; slickensides; dry very frrm. 

LABORATORY DATA (gilgai mound) 

pH EC Cl Particle Size (%) Exch. Cations pH 8.5 (m.eq/1 DOg)' Depth 
(em) (dS/m) (%) � � � c � � � � � 

7.7 
l 

. 1 4  
l 

.009 

ESP 
% 

Total Elements (%) 
P K S 

Moisture (%) Dispersion 
33• 1 500• Ratio 

······a·:·;·a······· ··;;
_

·;····r.-,3··-·r:oos···· ···4···r·34···r-·;·4····r·;:z-··· ·3;······r·;8·····!-·a
.
3····rs2····t;·

_

·6···· ············· ··
.
a;;o···r.459···r.05;;···· ············r··;a···· ········�40········ 

000000�000000000"0000 •oooouooootooooooooooo(oooooouoou ooooooooo)oooooooooo•i•••••••••••t••ooooooooo ••••••••••t••••••••••f•ooooo••••t••••••••••t••OoOOoOoO 0"00000000000 Oooooooooooo)'ooooooooooootoooooooooooo oooooooooooo tooooooooouo ouooooooooooooooooo 

20 • 30 8.8 i .54 i .048 3 i 31 i 11 i 59 31 i 1 7  i 1 1  i 3.9 i 1. 1 13 .030 i .361 i .046 i 21 .58 
..................... ···········�··········0:············ ·········�··········0:···········1··········· ·········4··········; .......... ; .......... ; .......... ............. ············�············�············ ............ ;............ . .................. . 
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Depth Organic C Total N Extractable P (mg/kg) Extractable K Fe Mn Cu Zn 
(em) (%) (%) Acid Bicarb. (meq%) DTPA-extractable (mg/kg) 

Bt 0 - 10 2.0 . 1 3  

# pH 8.5 alcoholic cations 
* -33kPa (-0.33bar) and -1500kPa (-15 bar) using pressure plate apparatus 
t refers to the bulking of a number of surface sannples prior to analysis 

1 1 2  

1 8  1 .8 1 6  1 2  .73 .84 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

WEEN GALLON 

EXAM PLE SOIL PROFILE 

SOIL: WEENGALLON SUBSTRATE MATERIAL: 

SITE NO: DFM Sl9 SLOPE: 1% 

LOCATION: South Drillharn Road LANDFORM ELEMENT TYPE: Plain 

AMG REFERENCE: 797 750 mE 7025 910 rnN Zone 55 LANDFORM PATIERN TYPE: Plain 

GREAT SOIL GROUP: Red-brown earth VEGETATION 

PRINCIPAL PROFILE FORM: Dr 2.33 STRUCTURAL FORM: Woodland 

AUSTRALIAN SOIL CLASSIFICATION: Eutrophic, Mesonatric, Red 
Sodosol 

DOMINANT SPECIES: Eucalyptus populnea, Geijera 
parviflora, Acacia spp., Eremophila mitchellii 

PROFILE MORPHOLOGY 

CONDITION OF SURFACE SOIL WHEN DRY: hard setting 

HORIZON 

A1 

A2j 

821 

822 

823 

DEPTH (cm) 

0-15 

15-25 

25-65 

65-100 

100-120 

LABORATORY DATA 

pH EC Cl 

DESCRIPTION 

Dark reddish brown (5YR 3/3), sandy clay loam; massive. Clear to -

Dark reddish brown (5YR 3/3) moist, brown (7.5YR 5/3) dry, sandy clay loam; massive. Sharp to -

Dark reddish brown (5YR 3/3), medium clay; moderate columnar, 250 mrn, parting to moderate prismatic, 20-50 
rnm; dry stron� Clear to -

Brown (7.5YR 4/4), light medium clay; weak angular blocky, 20-50 rnm; 2-10% calcareous soft segregations (6-
20 rnm). Clear to -

Yellowish brown (1 OYR 5/4), many coarse distinct reddish brown mottles, light medium clay; massive. 

Particle Size (%) Exch. Cations pH 8.5 (m.eql100g)' Moisture (%) Dispersion Depth 
(em) (dS/m) (%) � � � c � � � � � 

ESP 
% 

Total Elements (%) 
P K S 33* 1500* Ratio 

6.4 i .03 i .004 
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Depth Organic C Total N 
(em) (%) (%) 

Bt 0 - 10 .78 .03 

# pH 8.5 alcoholic cations 
* -33kPa (-0.33bar) and -1500kPa (-15 bar) using pressure plate apparatus 
t refers to the bulking of a number of surface samples prior to analysis 

Extractable P (mg/kg) 
Acid Bicarb. 

18 

Extractable K Fe Mn Cu Zn 
(meq%) DTPA-extractable (mg/kg) 

.35 25 41 .63 .37 

1 1 3  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

WERANGA 

EXAM PLE SOIL PROFILE 

SOIL: WERANGA SUBSTRATE MATERIAL: 

SITE NO: DFM 532 SLOPE: < 1 %  

LOCATION: Kogan-Condamine Road LANDFORM ELEMENT TYPE: Plain 

AMG REFERENCE: 269 100 mE 701 1  700 mN Zone 56 LANDFORM PATTERN TYPE: Plain 

GREAT SOIL GROUP: Soloth VEGETATION 

PRINCIPAL PROFILE FORM: Db 2.42 STRUCTURAL FORM: Open forest 

AUSTRALIAN SOIL CLASSIFICATION: Magnesic, Monled
hypernatric, Brown Sodosol 

DOMINANT SPECIES: Allocasuarina luehmannii, E. crebra, 
E. populnea, E. microcarpa, Callitris glaucophylla 

PROFILE MORPHOLOGY 

CONDITION OF SURFACE SOIL WHEN DRY: hard setting 

HORIZON 

A l  

A2e 

DEPTH (em) 

0-5 

5-6 

DESCRIPTION 
,, 

Brown (7.5YR 4/2), sandy loam; massive. Abrupt to -

Brown (lOYR 5/3) moist, light grey (lOYR 7/2) dry; massive. Abrupt to -

B21 6-40 Yellowish brown (lOYR 5/4), light medium clay coarse sandy; strong columnar, > lOOmm; faint yellow
grey mottles. Gradual to -

B22 40+ Pale brown (lOYR 6/3), light medium clay coarse sandy; massive; faint orange monies. 

LABORATORY DATA 

Depth 
(em) 

pH EC Cl 
(dS/m) (%) 

B t 0 • 10 6.3 l .03 l .002 

Particle Size (%) Exch. Cations pH 7.0 (m.eq/100g)1 ESP 
CS FS Si C CEC Ca2" Mg2' Na" K' % 

Total Elements (%) 
P K S 

Moisture (%) Dispersion 
33* 1500* Ratio 

····················· ···········•··········i············ ......... j. ...................... ; ........... .......... ; .......... t .•.••.•••.•.••.•••••• ; ••••.••• •• .•••••••••••. ••...•...... ;. ............ ;. ..•.•...••.. ..•.•••••••• t ............ ................... . 
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Depth Organic C Total N Extractable P (mglkg) 
(em) (%) (%) Acid 

Bt 0 - 10 1 . 1  .06 

# aqueous cations 
• -33kPa (-0.33bar) and -1500kPa (-15 bar) using pressure plate apparatus 
t refers to the bulking of a number of surface samples prior to analysis 

1 1 4  

Bicarb. 

8.0 

Extractable K Fe Mn Cu Zn 
(meq%) DTPA-extractable (mglkg) 

.25 35 15  .20 .40 
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A horizon

A2 horizon

Acid clay

Acid soil

Aeolian sediments

Alkaline soil

Alluvial plain

Alluvium (pi. alluvia)

B horizon

See Soil horizon.

See Subsurface soil; Bleach.

Clay subsoils of low pH that occur under brigalow-belah
vegetation.

A soil giving an acid reaction throughout most or all of the soil
profile (precisely, below a pH of 7.0; practically, below a pH
of 6.5) Generally speaking, when the pH drops below 5.5
the following specific problems may occur - aluminium
toxicity, manganese toxicity, calcium deficiency and/or
molybdenum deficiency. Such problems adversely affect plant
growth and root nodulation, which may result in a decline in
plant cover and increase in erosion hazard. See pH.

See Sedimentary rocks.

A soil giving an alkaline reaction throughout most or all of the
soil profile (precisely, above a pH of 7.0; practically, above a
pH of 8 0). Many alkaline soils have a high pH indicated by
the presence of calcium carbonate, and are suitable for
agriculture. However, others are problem soils because of
salinity and/or sodicity. Soils with a pH above 9 5 are
generally unsuitable for agriculture. See pH.

A plain formed by the accumulation of alluvium on a
floodplain over a considerable period of time; this
accumulation may be still occurring at present (recent
alluvium) or may have ceased (relict alluvium).

Deposits of gravel, sand, silt, clay or other debris, moved by
streams from higher to lower ground.

See Soil horizon.
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Backplcdn

Basalt

Bleach

C material

Chlorotic

Clays

- cracking

Large alluvial flat occurring some distance from the stream
channel; often characterised by a high water table and the
presence of swamps or lakes.

See Volcanic rocks.

Subsurface soil (A2 horizon) that is white, near white or much
paler than adjacent soil layers. It occurs in varying
proportions:

conspicuous bleach - 80% or more of the layer is white or
almost so, when the soil is dry.

sporadic or partial bleach -the bleaching occurs irregularly
through the subsurface layer, or as
blotches or, as nests of bleached
grains of soil material often at the
interface of the surface and subsoil
layers.

Layer(s) below the B horizon which may be weathered parent
material, not bedrock, little affected by soil-forming
processes.

An abnormal yellow colour of a plant.

Soils with a uniform clay texture throughout the surface soil
and subsoil.

Clay soils that develop vertical cracks when dry.

- non-cracking Clay soils that do not develop vertical cracks when dry.

Colluvium (pi. colluvia) Slope deposits of soil and rock material.

Colour

Concretion
(in soil)

See Soil colour.

See Segregation.
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Consistence (of soil)

Crabholes

Cracking clays

Deep weathering

Dispersion

Dissection

Drainage
(soil profile)

Refers to the degree of resistance to breaking or deformation
when a force is applied.

See Gilgai - crabhole.

See Clays, cracking.

The process by which earthy or rocky materials are slowly
broken down into finer particles and soil by chemical processes
over a long period of time. The chemical alteration of the rocks
involved:
• leaching of the calcium-rich cement which previously bound

the constituent particles together to form the rocks;
• a progressive transformation of feldspar minerals, clay

minerals and labile fragments to form a new matrix of
kaohnite white clay;

• the alteration of iron-rich minerals to form iron oxides (red
colour); and

• mobilising and recrystallising of silica produced from the
breakdown of minerals; more resistant quartz grains were
relatively unaffected. See Laterite.

The process whereby soils break down and separate into their
constituent particles (clay, silt, sand) in water. Dispersible soils
tend to be highly erodible and present problems for earth
works. Dispersion is associated with sodicity levels. See
Sodicity. The dispersion ratio, R l , and its interpretation are
discussed in Section 5.4.4.

The process of streams or erosion cutting the land into hill,
ridges and flat areas.

The rate of downward movement of water through the soil,
governed by both soil and site characteristics. Categories are as
follows:
• Very poorly drained: free water remains at or near the

surface for most of the year.
• Poorly drained: all soil horizons remain wet for several

months each year.
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• Imperfectly drained: some soil horizons remain wet for
periods of several weeks.

• Moderately well drained: some soil horizons remain wet for
a week after water addition.

• Well drained: no horizon remains wet for more than a few
hours after water addition.

• Rapidly drained: no horizon remains wet except shortly
after water addition.

Dry sclerophyll forest Trees, typically found in low rainfall areas, with tough leaves
(e.g. eucalypts) which help to reduce water loss.

Duplex soil

Duricrust

Earths

- massive

- structured

Effective rooting
depth (ERD)

See Texture contrast soil.

A cemented layer at or near the surface resulting from the
concentration of breakdown products of rock weathering.

Soils with a sandy to loamy (including clay loam) surface soil,
gradually increasing to a loamy to light clay subsoil.

Earths in which the subsoil is not arranged into natural soil
aggregates and appears as a coherent, or solid mass.

Earths in which the subsoil is arranged into natural soil
aggregates which can be clearly seen.

Depth to which most plant feeder roots will penetrate. This is
taken here to be the depth either to which salts have been
leached and have therefore accumulated, or to an impeding
layer. This represents the long-term depth of wetting.

Electrical conductivity A measure of the conduction of electricity through water, or a
(EC) water extract of soil. The value can reflect the amount of

soluble salts in an extract and therefore provide an indication
of soil salinity.

Erodibility
(soil)

The susceptibility of a soil to the detachment and
transportation of soil particles by erosive agents. It is a
function of the mechanical, chemical and physical
characteristics of the soil, and is independent of the other
factors influencing soil erosion such as topography, land use,
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Erosion hazard

ESP

Gilgai

- crabhole

- linear

- melonhole

rainfall intensity and plant cover. It may be changed by
management.

The susceptibility of a parcel of land to the prevailing agents
of erosion. It is dependent on a combination of climate,
landform, soil, land use and land management factors.

Exchangeable sodium percentage. See Sodicity.

Surface microrelief associated with soils containing shrink-
swell clays. Characterised by the presence of mounds and
depressions.

Irregularly distributed small depressions and mounds,
separated by a more or less continuous shelf. Vertical interval
usually less than 0.3 m. Horizontal interval usually 3-20 m,
surface almost level.

Long, narrow, parallel, elongate mounds and broader,
elongate depressions more or less at right angles to the
contour; usually in sloping lands.

Large depressions, usually greater than 3 m diameter and
deeper than 0 3 m, which have a sub-circular or irregular
shape and are separated by elongate mounds or set in an
almost level surface.

- normal Small, irregularly distributed mounds and sub-circular
depressions, usually with less than 0.3 m vertical interval
between the mound tops and bottom of depressions.

Granite/granitic rocks Coarse-grained, igneous rock formed well below the Earth's
surface in which quartz constitutes up to 50% of the minerals
Other minerals included are feldspars and micas.

Gypsum A naturally occurring soft crystalline material which is a
hydrated form of calcium sulphate Gypsum contains
approximately 23% calcium and 18% sulfur. It is used to
improve soil structure and reduce crusting in hard setting
clayey soils.
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Hard setting

Horizon

Igneous rocks

Infiltration

Jumpups

Kaolinisation

Laterite

Lateritised rocks

Levee

Local relief

Massive earths

Massive structure

120

Surface soil that becomes hard and apparently structureless on
the periodic drying of the soil.

See Soil horizon, also Soil horizon boundary.

Rock crystallised from molten rock material (magma). It may
be extruded to the Earth's surface {volcanic) or cool at
variable depths below the surface (intrusive, and plutonic).

The movement of water through the soil surface Soils with a
high infiltration capacity allow more rain to enter the soil than
soils with a low capacity. Runoff will occur when the rate of
rainfall exceeds the soil's infiltration capacity. Surface soil
structure and texture are important determinants of the
infiltration capacity of a soil.

Local term used to describe stony, lateritised ridges and
scarps.

Breakdown of minerals (particularly feldspars) under intense
weathering to form kaohnite clay (china clay). See also
Laterite.

A profile formed by intense weathering Many deeply
weathered profiles termed 'latentic' exhibit a distinct series of
layers including a surface duricrust, ironstone and mottled and
pallid (kaolinised) zones. The word laterite is used for any
profile in which ironstone is a major feature. See Duricrust.

Rocks which have been partially or completely weathered to
laterite.

A very long, very low, nearly level ridge immediately
adjacent to a stream channel, built up by over-bank flow.

The altitude difference between the base and crest of slopes in
undulating or hilly areas.

See Earths, massive.

See Soil structure, apedal.
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Melonholes

Metomorphic rocks

Mineralisation

Mottle

Mycorrhizae

Nodules (in soil)

See Gilgai - melonhole.

Rocks that were originally igneous or sedimentary that have
been physically and/or chemically altered by high
temperatures and/or pressures beneath the Earth's surface.

The breakdown of soil organic matter and crop and animal
residues by micro-organisms to inorganic (available) forms.

Spots, blotches or streaks of subdominant colours different
from the main soil colour.

Soil fungi which act as rootlets and increase the amount of
nutrients (particularly phosphorus and zinc) available to plants
Fallowing, excessive tillage and soil fumigation can cause

mycorrhizae to die out. Plants growing with mycorrhizae are
generally healthier and more resistant to disease, particularly
root rots.

See Segregation.

Non-cracking clays See Clays, non-cracking.

Pans

Permeability

Plant available water
capacity (PAWC)

pH

A hard and/or cemented soil horizon e.g. cultivation pan.

The capacity for transmission under gravity of water through
soil or sediments.

The quantity of water held in a soil that can be extracted by
plant roots. It is expressed as millimetres of plant available
water within the root zone.

A measure of the acidity or alkalinity of a soil. A pH of 7 0
indicates neutrality, higher values indicate alkalinity and lower
values indicate acidity. Each unit change in pH represents a
10-fold change in either the acidity or alkalinity of the soil.
For example, a pH of 5 0 is 10 times more acid than a pH of
6.0. Soil pH affects the amount of different nutrients that are
soluble in water and therefore the amount of nutrient available
to plants.
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Porosity (of soil)

Salinity

Sands

Sedimentary rocks

The degree of pore space in a soil (i.e. the percentage of the
total space between solid particles). The extent and type of
soil porosity indicates the ease with which water, air and roots
can move through the soil Without sufficient pores of the
right size, soil is unproductive because plant roots cannot
move through the soil easily, air and water movement are
poor, and there is insufficient water for plant growth.
There are two types of pores. Macropores are large pores,
greater than 0.03 mm in diameter, and most can be seen by
the naked eye They include the spaces between soil
aggregates caused by cultivation, shrinking and cracking,
channels made by roots of plants, and earthworm and other
animal and insect tunnels. Macropores are vitally important in
allowing water and air to move freely, but provide little water
for plant uptake because they are readily drained.
Micropores are small pores less than 0.03 mm in diameter
occurring mainly within aggregates. Water drains through
them very slowly so they act as water reservoirs for plant
roots.

The presence of sufficient soluble salts to adversely affect
plant growth and/or land use. The main salt involved is
sodium chloride, but sulfates, carbonates and magnesium salts
occur in some soils. It is expressed as a level of electrical
conductivity (EC). See Electrical conductivity.

Soils with a uniform sand (including sandy loam) texture
throughout the surface soil and subsoil.

Rocks formed from the accumulation of material which has
been weathered and eroded from pre-existing rocks, then
transported and deposited as sediment by wind (aeolian) or
water (fluvial, marine).

Sedimentary rocks have been classified according to grain size
and constituent minerals:
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Sedimentary rocks -

— Clay-sized grains

— Silt-sized grains

Sand-sized grains

— Gravel-sized grains

Mudstone

Siltstone

Sandstone

Conglomerate

Sandstone —

Segregation

1) nature

2) abundance

Sandstone is further subdivided on the basis of the dominant
minerals making up the clasts (solid inclusions) or the matrix
which cements the clasts together:

~ 90% or more of grains are quartz: Quartzose sandstone

— less than 75% of grains are quartz: Labile sandstone

Discrete accumulations of minerals in the soil because of the
concentration of some constituent, usually by chemical or
biological action. Segregations are described by their nature,
abundance and form

for example, calcareous (carbonate), gypseous (gypsum),
manganiferous (manganese) and ferromanganiferous (iron-
manganese).

very few (trace or occasional) <2%
few (slight) 2-10%
common (light) 10-20%

3) form

many (moderate)
very many (heavy)

concretions

nodules

fragments
crystals

20-50%
>50%

- spheroidal formations (concentric in
nature).

- irregular rounded formations (not
concentric or symmetric). Can have a
hollow interior.

- broken pieces of segregations.
- single or complex clusters of visible

crystals.
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Self-mulching

Sodidty

Soft segregations
(in soil)

Soil colour

Soil depth

soft segregations - finely divided soft segregations
accumulated in the soil through chemical
action with water. They contrast with
surrounding soil in colour and
composition but are not easily separated
from the soil as separate bodies.

A condition of well-structured surface soil, notably of clays, in
which the aggregates fall apart naturally as the soil dries to
form a loose mulch of soil aggregates.
In cultivated soils, ploughing when wet may appear to destroy
the surface mulch which, however, will re-form upon drying.

A characteristic of soils (usually subsoils) containing
exchangeable sodium to the extent of adversely affecting soil
stability, plant growth and/or land use. It is measured as a
percentage of the cation exchange capacity of the soil.

The classes are defined as follows:

non-sodic
sodic
strongly sodic

- less than 6%
-between6% and 15%
- more than 15%

Sodic or strongly sodic soils would be dispersible and may be
improved by the addition of gypsum.

See Segregation.

The colour of soil material is determined by comparison with
a standard Munsell soil colour chart. The colours are
described for moist soils unless otherwise stated.

The following depth ranges are used in this manual to describe
the soil surface and soil profile depths.

1) soil surface thin
moderately thick
thick
very thick

0-15 cm
15-30 cm
30-60 cm
>60cm
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2) soil profile

Soil horizon

shallow
moderately deep
deep
very deep

A layer of soil material

0-30 cm
30-60 cm
60-90 cm
>90cm

within the s<
characteristics and properties produced by soil-forming
processes, and which are different from those of the layers
above and/or below. The three main horizons are: A (topsoil);
B (subsoil); C (see C material).

Soil horizon boundary Boundaries between horizons take many forms. The terms
used in the soil descriptions of the Field Manual soil
photographs and Appendix 3 (Resource Information) are:

Sharp - less than 5 mm wide; Abrupt - 5 to 20 mm wide;
Clear - 20 to 50 mm wide; Gradual - 50 to 100 mm wide;
Diffuse - more than 100 mm wide.

Soilprofile

Soil reaction trend

Soil structure

1) distinctness
- strong

A vertical cross-sectional exposure of a soil, from the surface to
the parent material or Substrate.

The general direction of the change in pH with depth.

The arrangement of natural soil aggregates that occur in soil;
structure includes the distinctness, size and shape of these
aggregates.

The natural soil aggregates are quite distinct in undisplaced soil;
when displaced more than two-thirds of the soil material
consists of aggregates (i.e. well structured).

- moderate Natural soil aggregates are well formed and evident but not
distinct in undisplaced soil; when displaced more than one-third
of the soil material consists of aggregates (i.e. moderately
structured).

- weak The natural soil aggregates are indistinct and barely observable
in undisplaced soil; when displaced up to one-third of the soil
material consists of soil aggregates (poorly structured).
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2) size
- coarse The natural soil aggregates are relatively large; an average size

of 20 mm or more is coarse for the purposes of this manual.

- medium The average size of the natural soil aggregates is between fine
and coarse.

-fine

3) shape
- apedal

- blocky

The natural soil aggregates are relatively small; an average size
of 5 mm or less is fine for the purposes of this manual.

There are no observable natural soil aggregates (structureless);
the soil may be either a coherent mass (massive) or a loose,
incoherent mass of individual particles such as sand grains
(single grain).

The natural soil aggregates have the approximate shape of
cubes with flat and slightly rounded sides.

-prismatic The natural soil aggregates have the approximate shape of
elongated blocks.

- columnar The natural soil aggregates are like those of prismatic but have
domed tops.

-polyhedral The natural soil aggregates are irregular, many sided and multi-
angled.

- lenticular The natural soil aggregates are like large vertical lens shapes
with curved cracks between the aggregates.

-platy The soil particles are arranged around a horizontal plane and
bounded by relatively flat horizontal faces.
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Soil texture The coarseness or fineness of soil material as it affects the
behaviour of a moist ball of soil when pressed between the
thumb and forefinger. It is generally related to the proportion
of clay, silt and sand within a soil. Texture classes used in this
manual are defined primarily by the total clay content:

Solodic soils

Stoloniferous

Structural formation
class (of vegetation)

Structured earths

Subsoil

Coarse

Medium

Fine

Group

Sand
Loamy sand
Sandy loam

Loam
Sandy clay loam
Clay loam

Sandy clay
Light clay
Medium clay
Heavy clay

Clay content

less than 5
5 to 10
10 to 20

20 to 30 + sand
30 to 35

35 to 40 + sand
35 to 40
40 to 50
more than 50

Soils with strong texture contrast between A horizons and sodic
B horizons which are not strongly acid.

Producing stolons. Stolons are runners or shoots, which take
root at their tips and eventually develop into new plants.

Vegetation grouping based on attributes of the tallest layer e.g.
growth form, crown separation and height.

See Earths, structured.

Soil layers below the surface with one of the following
attributes:
- a larger content of clay, iron, aluminium, organic material (or
several of these) than the surface and subsurface soil;
- stronger colours than those of the surface and subsurface soil
above, or the substrate below. The B horizon.
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Substrate

Subsurface soil

Surface crust

Surface soil

Terrace

Texture

Texture contrast soil

Uniform clays

Volcanic rocks

- acid

The material below the soil profile which may be the parent
material or may be unlike the material from which the soil has
formed; substrate which is not parent material for the soil above
may be layers of older alluvium, rock strata unrelated to the soil
or the buried surface of a former landscape.

Soil layers immediately under the surface soil which usually
have less organic matter, paler colours and may have less clay
than the surface soil. The A2 horizon.

Distinct surface layer, often laminated, ranging in thickness
from a few millimetres to a few tens of millimetres, which is
hard and brittle when dry and cannot be readily separated from
and lifted off the underlying soil material.

The soil layer extending from the soil surface down which has
some organic matter accumulation and is darker in colour than
the underlying soil layers. The A horizon.

Any long, relatively level or gently sloping surface, generally
narrower than a plain and bounded by a steeper ascending slope
on one edge and a steeper descending slope on the other. Often
associated along the margin and above the level of a body of
water e.g. stream.

See Soil texture.

A soil in which there is a sharp change in soil texture between
the A and B horizons (surface and subsoil) over a distance of 10
cm or less. Also known as a duplex soil.

See Clays.

Igneous rocks which have cooled from magma extruded to the
Earth's surface. The size of the rock crystals depends on its
duration of cooling - rapid cooling forms very fine crystals or
even volcanic glass.

Contain 10% or more quartz and proportions of magnesium,
iron and calcium. Usually light coloured.
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- basic

- intermediate

Waterlogged

Workability

Basalt or basaltic rocks containing minimal or no quartz.
Usually dark coloured because of a high proportion of iron and
manganese minerals.

Contain less than 10% quartz and mixed amounts of other
minerals that are intermediate between the typical acid and
basic igneous rocks.

An area in which all the pores in the soil have filled with water.
Excess water may lie on the surface of the soil. All the air in

the pores has been displaced by water, so no oxygen is
available to plant roots or for soil microbial activity. I f
waterlogging continues for a long period, plants die. Under
waterlogged conditions, nitrate, the most available form of
nitrogen, breaks down and is lost as a gas.

The ease or otherwise of working the soil with machinery.
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