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Soil Group E—Overview

he Cracking Clay Soils make up 1.3% or

209300 ha of Southern South Australia. This is
the third-least extensive of the fifteen Soil Groups. In
terms of productive potential, however, the soils of the
group rate very highly, and include some of the most
valuable and potentially productive soils in the state.
They are important in the Northern Agricultural Areas
(particularly the Northern Adelaide Plains horticultural
area, the Barossa Valley, and on rich farmlands in the
Lower and Mid North), the South East (particularly
the Bordertown—Frances district), on the floodplains
of the Murray River, in the Central Biophysical Region
(particularly the McLaren Vale wine district and Lake
Plains), and on drier parts of Kangaroo Island.

Soil Group E—Statistics

Area of interest Hectares (ha) % area
Southern SA 209300 1.3
Biophysical Regions

Central 9030 1.5
Kangaroo Island 4110 0.9
Northern 72150 22
South East 73900 24
Murray Mallee 44310 15
Yorke Peninsula 2020 0.3
Eyre Peninsula 3740 0.1

Soil profiles are uniformly textured and clayey through-
out. They are usually underlain by unconsolidated
clayey materials, often of alluvial origin. Soil profiles
are dominated by smectitic clay minerals (e.g. montmo-
rillonite), which expand when moist and contract when
dry (see Introduction Section CII3.5). This causes the
soil as a whole to swell when wet, but also to shrink
and crack upon drying. Large cracks, which penetrate
from the surface to the subsoil, and can be as wide
as 10 cm, develop in dry soils. The internal stresses
produced by the expansion and contraction of clays
within the soil profile result in the formation of shear
planes or slickensides—where two masses of soil grind
against each other as they move in opposing directions.
Consequently, there is a slow internal ‘churning’ of soil
material within profiles.

Owing to this internal movement, in its natural state
the land surface is typically a mosaic of small hollows,
mounds and flats. Known as ‘gilgai’ topography, this
is most pronounced in landscapes dominated by grey
cracking clays. Where gilgai topography is less pro-

nounced, regular cultivation can obliterate it.

Conditions in gilgai depressions are often quite differ-
ent from those on adjacent flats or mounds. Seasonal
inundation of depressions, along with higher levels of
watertable-induced salinity where shallow groundwater
is a feature of the landscape, are the most obvious dif-
ferences.

® THE SOILS OF SOUTHERN SOUTH AUSTRALIA

'The nature of soil profiles can also differ quite consid-
erably between gilgai depressions and flats-mounds.
Most striking is how subsoil layers with abundant
accumulations of fine carbonate rise and fall in waves
across the gilgai landscape—in harmony with the land
surface—coming closest to the surface below mounds
but plunging to depth below depressions. Consequently,
mound soils are often calcareous throughout, whereas
adjacent depression soils may have no fine carbonate
within the top metre. Furthermore, while profiles on
flats and mounds are predominantly cracking clays,
those in depressions are commonly texture-contrast
(e.g. soil F2). Only a few metres may separate such
major differences.

Surface Soil Condition

It is natural for cracking clay soils to become sticky and
intractable when wet. This can affect the timeliness and
efficacy of many agricultural operations—particularly
because of limited vehicular access—and can impact
upon seedling emergence and crop establishment. The
severity and duration of such conditions relate directly
to surface soil structure. Three main types of surface
structure are recognisable in cracking clay soils.

Self~-Mulching Surface

Surface soils are strongly structured and form a loose
mulch of soil consisting of aggregates that are common-
ly less than 5 mm in least dimension (see McDonald
etal. 1990 p. 141). They are readily worked over a wide
moisture range—until they become too wet—forming
an even seed bed that provides good seed—soil contact
and enables uninhibited seedling emergence. They are
resilient and reform their fine aggregation upon drying,
even after prolonged cultivation.

Pedal Surface

Surface soils have well-developed aggregates and
structure more developed than weak, but do not form a
soil mulch and are not dominated by coarse aggregates.
There is a more limited moisture range over which they
can be effectively worked, and a greater tendency to
seal over, which can cause uneven crop establishment.
Delays in seeding often occur, as the surface is slow to
dry out once it has become wet.

Massive—Coarse Surface

'The surface soil is hardsetting, with massive to weak
structure, or where structure is more developed, it is
dominated by coarse aggregates. There is a very narrow
moisture range within which soils can be effectively
worked, and surfaces readily seal over, which often
results in patchy seedling establishment. Soils are also
very sticky when wet and prone to waterlogging.

Subsoil Condition and Drainage

Subsoils vary from well structured and friable to



coarsely structured. In general, the black cracking clays
have the best structural characteristics, the red types are
intermediate, and the grey types have the worst struc-
ture. The brown cracking clays mostly range between
the red and grey types in terms of structure.

When cracking clay soils are dry, water readily drains
into cracks, but as clay minerals swell, cracks close
and water acceptance decreases. Internal drainage is
subsequently limited by soil structure, which usually
deteriorates with depth. Waterlogging is a regular
problem on poorly structured cracking clays, as poor
structure and associated dispersiveness restrict drain-
age. The depth to poorly structured subsoil indicates
the likely severity of seasonal waterlogging.

Plant-Available Water

Cracking clay soils have very high waterholding capacity.
However, they also have a high wilting point: meaning
a large proportion of stored water is too tightly held for
uptake by plant roots. Profiles take some ‘filling’ before
any soil water can be accessed by plants. They therefore
have restricted dryland productive capacity in low rain-
fall areas, particularly during drier seasons. Nevertheless,
where rainfall is adequate, and soil water storage capacity
can be utilised, productive potential is high.

'The soil water available for uptake by plants can be fur-
ther reduced by limited root exploration of the soil ma-
trix caused by poor structure and chemical toxicities.

Inherent Fertility

'The cracking clay soils have very high inherent fertil-
ity. Cation exchange capacity is very high and surface
organic matter content is generally high and, therefore,
the capacity to retain and release nutrients is excellent.
Nonetheless, adequate phosphorus and nitrogen levels
need to be maintained in productive soils (see Intro-
duction Section CII3.1); but with negligible leaching

losses this is relatively easy. On some soils—especially

Cracking Clay Soils

those that are calcareous throughout—supplementary
zinc, manganese and/or iron may be required.

'The black cracking clays generally have the highest cat-
ion exchange capacity and calcium saturation. Calcium
dominance of exchange surfaces can extend beyond
a depth of one metre, and organic matter content of
surface soil and upper subsoil is usually high. These con-
ditions produce very good structural and fertility status.
‘The brown or grey cracking clays also have high cation
exchange capacity, but calcium dominance of exchange
surfaces is usually not as prominent, and typically only
extends to the upper subsoil. Below this, calcium levels
are overshadowed by those of magnesium and sodium.
Consequently, structural conditions quickly deteriorate
with depth. The red cracking clays are generally inter-
mediate between the black and brown to grey types in
terms of structure and inherent fertility.

Chemical toxicities (such as strong alkalinity, high to
very high boron and sodium levels, as well as raised to
moderate levels of salts) are a common feature of crack-
ing clay profiles owing to limited leaching. The depth
to these root-inhibiting accumulations is the main
determinant of potential rootzone depth. Toxicities
typically occur at relatively shallow depth in brown to
grey cracking clays, but much deeper in black types.
Red cracking clays are often intermediate between the
these types—although depth to chemically unfavour-
able conditions varies widely, and can occur at quite
shallow depth in low to very low rainfall areas where
leaching has been minimal.

Erosion

Cracking clays are resistant to wind and sheet water
erosion. However, friable, well-structured (e.g. self-
mulching) surfaces can be dislodged by convergent
water (or stream) flow; and, once exposed, well-struct-
ured subsoils in particular can erode, with gully erosion
a major problem where watercourses occur.

Constituent soils are differentiated by the main colour of the upper 50 cm (see Appendix 2—Soil Key), a feature
that provides an indication of productive potential, workability and internal drainage. Three soils are described

in the following pages and highlighted in the table below.

. Plant- il .
Typical avaigi;lble Surface: typ- Subsot Dryland Irrigated
Soil internal . ical physical Denth to agricultural | agricultural
drai waterholding diti Colour P tential tential
rainage —— condition toxic layer potentia potentia
Bl black crackine cl moderate to 5120 If-mulchi black +30 high to very derat
ACR Craci mg C ay imperfec’[—A mm seli-mulching ac. cm hlgh moderate
. . red to red- moderately moderately
E2  red cracking clay imperfect-A 80-150 mm pedal brown 30-100 cm high to high low
E3 b . foct dal t b moderate to low to
roton or 8y tmpertee <100 mm pecal to rown, giey, 10-80 cm moderately moderately
cracking clay -AtoB massive—coarse greenish high low
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Soil Group E—soil E1

he black cracking clays make up only 0.3% or 42600 ha of Southern

South Australia. However, they are highly valued agricultural soils,
confined to scattered areas from the Lower South East to the Upper North.
'They are especially valuable for dryland cropping in the Lower North and
Bordertown area, and for horticulture and viticulture on the River Gawler
floodplain of the Northern Adelaide Plains and in the Barossa Valley and
McLaren Vale wine areas. Characteristic landscapes include plains and
undulating land, where E1 soils usually occur on flats and lower slopes.
They are associated most commonly with soil M2 (deep friable gradational
clay loam), to a significant extent with soils N3 (wet s0il), E3 (brown or grey
cracking clay) and F2 (sandy loam over poorly structured brown or dark clay),
and to a lesser extent with soils B5, N1, G3, N2, C3, B2, E2, D2 and F1.

These are deep to moderately deep, highly fertile, black clay soils formed in
unconsolidated sediments. Soil profiles are clayey throughout. Surface soils
are generally self-mulching (unless degraded), with high organic matter
levels (>2% organic carbon). Subsoils have good to intermediate structure.
Soils swell when moist and shrink when dry, develop large cracks upon
drying, and feature shear planes and/or lenticular peds. Internal drainage
is limited by clayey texture and swelling behaviour. Acidic to alkaline sur-
faces grade to alkaline to neutral subsoils that become more alkaline with
depth. An accumulation of fine carbonate is common in subsoils, while
some profiles are calcareous throughout.

E1 soils are inherently highly fertile owing to high cation exchange
capacity; although zinc is often deficient. High calcium status results in
favourable and stable structure, while ‘shrink—swell’ characteristics cause a
slow ‘churning’of soil. Usually no significant physical or chemical barriers
to root growth occur within the top 80 cm; however, below this, coarse
structure, strong alkalinity, high boron and sodium levels, and raised levels
of salts can occur.

These are among the most potentially productive soils in South Australia,
with high to very high plant-available waterholding capacity (>120 mm)
in the potential rootzone. The main limitations for dryland cropping are
the propensity for soils to become sticky when wet, as well as high wilting
point (particularly affecting drier districts). Horticultural development
of these soils has been slow, but with refined irrigation technology and
increasing use of organic mulches to maintain surface moisture at readily
available levels, grapevines and other irrigated crops have been success-
fully established—although excessive vigour can be a problem in vines.
Nonetheless, owing to the risks of salt accumulation and irrigation-induced
waterlogging, irrigation potential is no more than moderate. E1 soils
occur on valuable agricultural lands under threat from urban expansion,
particularly north and northeast of the greater Adelaide area, especially in
the Roseworthy—Freeling district.

Statistics

Area of interest | Hectares a:/f’a
Southern SA 42630 0.3

Biophysical Regions
Central 5260 0.8
Kangaroo Island 90 0.0
Distribution ( area) Northern 9340 | 03
B 30 South East 22240 0.7
10-30 Murray Mallee 5700 = 0.2
o ll\/llllfray River and Lakes ) N N Yorke Peninsula 0 0.0
Biophysical Region T — Eyre Peninsula 0 00
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black cracking clay

Representative Soil Profile [em] 3

Depth (cm) Description 1 0] °§

0-10 Very dark greyish brown, cracking, self-mulch- T E

ing, medium clay with strong, fine granular ] 2

structure and 2-10% quartzite gravel on the - =

land surface. — &

10-20 Very dark greyish brown, medium clay with 5&

strong, fine angular blocky structure and 2-10% g

quartzite gravel. =

20-55 Heavy clay with strong, subangular blocky e ;é

structure and prominent slickensides. 20— f:z

40 cm: dark brown with <2% quartzite gravel. 55 =

40-55 cm: very dark greyish brown — &

55-80 Dark brown, medium heavy clay with strong g

lenticular structure and prominent slicken- °

sides. =

80-135  Strong brown, highly calcareous, heavy clay with 180 | §

strong lenticular structure, prominent slicken- =]

sides, 10-20% soft carbonate segregations, and 5

cracks filled with soil from above (root growth 5

is confined to these). g

Note: 'This soil has formed in Hindmarsh Clay - like é_

material (see Appendix 4 Section I17c). aST

o

Australian Soil Classification g

Haplic, Self-mulching, Black Vertosol; 3
slightly gravelly, medium fine/very fine, moderate. [135]

Soil characterisation site CIM043.

Autumnal vines south of Tanunda, in the famous Barossa Valley wine district. Here, E1 soils are situated on a gently
undulating elevated plain and associated with E3, F2 and M2 soils.

apawydsely piae(] ;ydesSojoyg
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Soil Group E—soil E2

he red cracking clays make up 0.3% or 51100 ha of Southern South

Australia. They are valued agricultural soils that predominantly occur in
the Northern Biophysical Region, from where they extend northward into
the dry pastoral country. Outside of this, the only significant occurrence
is on Kangaroo Island, on footslopes at the base of the Wisanger Hills.
Characteristic landscapes include plains and rises. E2 soils are associated
most commonly with other clay-based soils, primarily soil D2 (loam over
red clay), to a significant extent with soils D4 (loam over pedaric red clay—in
low rainfall areas), C3 (friable gradational clay loam), A5 (calcareous loam
on clay) and D3 (loam over poorly structured red clay), and to a lesser extent

with soils D1, A6, M2 and E3.

These are moderately deep to deep, highly fertile, red clay soils formed
in unconsolidated sediments. Soil profiles are clayey throughout. Surface
soils have well-developed aggregates, but are only sometimes self-mulch-
ing. Subsoils have structure that varies from good to poor, and are often
dispersive. Soils swell when moist and shrink when dry, develop large cracks
upon drying, and feature shear planes and/or lenticular peds. Internal drain-
age is limited by clayey textures, swelling behaviour, and often by poorly
structured and dispersive subsoils. Neutral to alkaline surfaces grade to
alkaline or strongly alkaline subsoils. An accumulation of fine carbonate
is usual in subsoils, while some profiles are calcareous throughout.

E2 soils are inherently highly fertile, and have relatively stable surface
structure. Calcium status is high in the surface soil and upper subsoil, but
sodium and magnesium typically become prominent in the middle to lower
subsoil, causing structural conditions to worsen. Chemical barriers to root
growth (e.g. strong alkalinity, high boron and sodium levels, as well as raised
levels of salts) occur between depths of 30 to 100 cm, depending on the
extent of leaching—chemical barriers occur higher in the profile in lower
rainfall districts. Moderate levels of salts (an ECe of 8-16 dS/m), and very
high levels of boron and sodium, often occur at depth (>1 m).

Of the cracking clays, the red types are generally intermediate in character
and productive potential between the black and brown—grey types,and usu-
ally have moderate to high plant-available waterholding capacity (between
80 and 150 mm). They are highly productive, but their range extends into
the marginal rainfall districts, where the benefits of high waterholding
capacity are lost in drier seasons because of high wilting point (a high
proportion of soil moisture is too tightly held for uptake by plant roots).
Gentle topography and stable surfaces mean that erosion is not usually
a problem. However, channelled water flowing from adjacent highlands
during severe storms in the past, has resulted in deep gully erosion in some
areas. Irrigation potential is moderately low owing to the risks of salt ac-
cumulation and irrigation-induced waterlogging within the profile.

Statistics

Area of interest | Hectares a:/f’a
Southern SA 51100 0.3

Biophysical Regions
Central 0 00
Kangaroo Island 580 0.1
Distribution ( area) Northern 50330 16
B 30 South East 20 0.0
10-30 Murray Mallee 70 0.0
o ll\/llllfray River and Lakes ) N N Yorke Peninsula 110 0.0
Biophysical Region T — Eyre Peninsula 0 00
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within the representative soil profile
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Inherent Fertility
Waterholding Capacity
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Soil Structure—Surface

Soil Structure—Subsoil
Dryland Agricultural Potential
Irrigated Agricultural Potential

Drainage

clay content (%) ®

m soil pH (water)
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Representative Soil Profile

Depth (cm) Description

0-8

8-30

30-50

50-110

Note:

Dark reddish brown, cracking, light clay with
strong, fine granular structure and <2% iron-
stone gravel.

Red and dark reddish brown, moderately cal-
careous, heavy clay with angular blocky parting
to polyhedral structure, 2-10% soft carbonate
segregations and <2% ironstone gravel. Some
surface soil material occurs in cracks and old
root channels.

Red, highly calcareous, heavy clay with angular
blocky parting to polyhedral structure and
2-10% soft carbonate segregations.

Red and light yellowish brown, moderately
calcareous, medium heavy clay with strong
prismatic structure and prominent slicken-
sides.

'This soil has formed in Pleistocene-age, fine-
textured sediments, probably deposited on the
bed of an ancient lake (see Appendix 4 Section
1I6d).

Australian Soil Classification

Epicalcareous-Epihypersodic, Epipedal, Red Vertosol;
non-gravelly, fine/very fine, moderate.

|- g

[110)

red cracking clay

Soil characterisation site CU015.

A gilgai plain dominated by E2 soils, east-northeast of Olary in the North East Pastoral Districts. The plain is covered with
native grasses such as neverfail (Eragrostis setifolia) and native panic (Panicum decompositum), as well as perennial
shrubs such as grey copperburr (Sclerolaena diacantha) and saltbush (Atriplex species)—common names are from

Kutsche and Lay (2003).
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Soil Group E—soil E3

he brown or grey cracking clays make up 0.7% or 115530 ha of South-

ern South Australia. They are the most common and widespread of
the cracking clays, and are significant on Murray River valley floodplains,
on plains in the Bordertown—Frances district, South East, Northern Ag-
ricultural Districts (e.g. the Georgetown—Gulnare area) and Lake Plains,
as well as on hillslopes and in valleys on Fleurieu Peninsula, on a range of
Kangaroo Island landscapes (including plateau surfaces and broad drain-
age depressions), in broad valleys on Central Yorke Peninsula, and on the
plains around Cummins on Lower Eyre Peninsula. E3 soils are associated
most commonly with soil F2 (sandy loam over poorly structured brown or
dark clay), to a significant extent with soils N3 (wet s0i/), G4 (sand over
poorly structured clay), M2 (deep friable gradational clay loam), G3 (thick sand
over clay) and E1 (black cracking clay), and to a lesser extent with soils E2,
F1, M4, C5 and D3.

These are moderately deep, highly fertile, grey or brown clay soils formed in
unconsolidated sediments. Soil profiles are clayey throughout. Surface soils
are not usually self-mulching, and can be massive to coarsely structured and
hardsetting. Subsoils are usually coarsely structured and dispersive (at least
in their middle to lower part). Soils swell when moist and shrink when dry,
develop large cracks upon drying, and feature shear planes and/or lenticular
peds. Internal drainage is limited by clayey texture, swelling behaviour,
poor structure and dispersive subsoils. Acidic to alkaline surfaces grade
to alkaline or strongly alkaline subsoils. A subsoil accumulation of fine
carbonate is very common, while some profiles are calcareous throughout,
particularly where situated on gilgai mounds. However, profiles formed
from Recent alluvium (e.g. on the Murray River floodplains) often have
neutral subsoils and little to no fine carbonate.

E3 soils are inherently highly fertile. Calcium status is often high in the
surface and upper subsoil; but sodium and magnesium can dominate
exchange surfaces (indicating poor structural condition) throughout the
profile or, more usually, below the upper subsoil. Chemical barriers to root
growth (e.g. strong alkalinity, high to very high boron and sodium levels,
as well as raised to elevated levels of salts) typically occur between depths
of 10 to 80 cm, depending on the extent of leaching.

E3 soils can be highly productive owing to their fertility. However, surfaces
can be difficult to work, and patchy emergence and uneven plant estab-
lishment may occur. Uneven gilgai topography, which can be pronounced,
creates difficulties for cultivation, seeding and harvesting. Waterlogging is
also a common problem. Gilgai depressions are often seasonally inundated,
and can be moderately to highly saline where groundwater is relatively
shallow. Irrigation potential is generally low because of the high risks of
salt accumulation and irrigation-induced waterlogging; however, E3 soils
formed in Recent alluvium have better irrigation potential.

Statistics

Area of interest | Hectares a:/f’a
Southern SA 115500 | 0.7

Biophysical Regions
Central 3770 0.6
Kangaroo Island 3440 0.8
Distribution ( ares) Northern 12480 04
B 30 South East 51640 1.7
10-30 Murray Mallee 38540 1.3
o ll\/llllfray River and Lakes ) N N Yorke Peninsula 1910 | 0.2
Biophysical Region T — Eyre Peninsula 3740 0.1
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Representative Soil Profile
Depth (cm) Description

0-8

8-45

45-75

75-140

Note:

Very dark grey, cracking, medium clay with
weak, coarse prismatic structure and 2-10%
quartzite gravel.

Heavy clay with strong polyhedral structure
and <10% quartzite gravel. 825 cm: yellowish
brown, light olive-grey and brown. 25-45 cm:
olive-grey, yellowish brown and reddish brown,
moderately calcareous, prominent slickensides
and 20-50% soft carbonate segregations.
Light olive-grey and reddish brown, moderately
calcareous, medium heavy clay with strong
prismatic structure, prominent slickensides,
10-20% soft carbonate segregations and <2%
quartzite gravel.

Pale olive and brownish yellow, heavy clay
with coarse lenticular structure, prominent
slickensides, <2% soft carbonate segregations
and <2% ironstone fragments.

This soil has formed in fine-textured, Hind-

marsh Clay -like, old glacial valley infill (see
Appendix 4 Sections II 7e,c,6d).

Australian Soil Classification

Epihypersodic-Endocalcareous, Massive, Grey Vertosol;
slightly gravelly, medium fine/very fine, moderate.

140

brown or grey cracking clay

Soil characterisation site CK002.

Low, mallee-habit eucalypt trees growing on the flats and mounds of a gilgai landscape dominated by E3 soils, near the
Wisanger Hills on Kangaroo Island. No trees occur in the gilgai depressions, which experience seasonal inundation

and prolonged waterlogging, and are dominated by either F2 or E3 soils. The camera case in the foreground

indicates scale.
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Soil Group F—Overview

//

Great Australian Big/_)t

Key Characteristics of the Group F Soils

Soil profiles are texture-contrast, and subsoils are usually brown or dark col-
oured. However, soils are not underlain by calcrete or limestone at 50 cm or
less (see Soil Group B), are not underlain by basement rock within one metre
(see Soil Groups K and D), do not have a red subsoil that is at least alkaline
in part (see Soil Group D), do not have topsoil that is sandy throughout (see
Soil Groups G and D), and are not mostly wet (see Soil Group N).

Distribution

'This map presents an overview of the distribution of Group F soils. It is based
on more detailed land and soil information mapped at scales of 1:50000 or
1:100000. Soil landscape mapping forms the foundation of this map. Each
soil landscape map unit identifies a recognisable landscape area and land type
with a particular geological and topographical setting, landform or landform
pattern, association of soils, and range of characteristic land and soil attribute
features. Highlighted map units contain more than thirty percent (>30%), or
ten to thirty percent (10-30%), by area of a Group F soi/. In instances where
two or more soi/s have an extent of more than 30%, or an extent of 10 to 30%,
within the same map unit, the soi/ of greatest extent is shown.

- >30% soil F1—IJoam over brown or dark clay

10-30%  soil F1

>30% soil F2—sandy loam over poorly structured brown or dark clay

10-30%  soil F2

Main roads

// \ / Murray River
Biophysical regional boundaries

Coastline and shorelines
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Soil Group F—Overview

he Deep Loamy Texture-Contrast Soils with

Brown or Dark Subsoil make up 2.7% or
427100 ha of Southern South Australia. This is the
ninth-most extensive of the fifteen Soil Groups. Nev-
ertheless, the soils of the group are significant in most
high rainfall areas, where productive potential is high.
‘They are widespread in the Central and Kangaroo
Island Biophysical Regions (accounting for more than
one-tenth of each region), and are common in the South
East (particularly on the Pinnaroo Block), Southern
Murray Mallee, on Lower Eyre Peninsula, floodplains
of the upper Murray River valley, and in a number of
distinct districts of the Northern Agricultural Areas
(particularly the Clare and Barossa Valleys, and the
Northern Adelaide Plains horticultural district).

Soil Group F—Statistics

Area of interest Hectares (ha) % area
Southern SA 427100 2.7
Biophysical Regions

Central 73500 11.8
Kangaroo Island 52470 11.9
Northern 22980 0.7
South East 136470 4.5
Murray Mallee 89110 3.1
Yorke Peninsula 0 0.0
Eyre Peninsula 52610 1.1

Soil profiles are characterised by a distinct break
between the topsoil and a subsoil with significantly
higher clay content. The most common topsoil texture
is sandy loam; subsoils are clayey. Underlying materials
are predominantly unconsolidated clays that have been
formed or deposited in a variety of ways. For example:
in situ formation from underlying rock (especially in
high-elevation situations), or deposition as alluvium or
outwash derived from basement rock highs.

Topsoil Condition and Management

Topsoils are generally 10 to 60 cm thick with textures
of loamy sand to clay loam, and are usually firm to
hardsetting with massive to weak structure. Many have
a bleached subsurface layer that directly overlies the
clayey subsoil—this layer can be thick (30-60 cm), par-
ticularly in higher rainfall districts, but where topsoils
are thin it has often been obliterated by cultivation.

Seasonal waterlogging in the form of perched water-
tables is very common owing to low permeability
subsoils and very gentle topography. Waterlogged con-
ditions mostly occur in winter and early spring, being
more severe in higher rainfall districts, especially on
lower slopes or low-lying land, which are affected by
runoft and subsurface seepage from adjacent higher
ground. In the worst cases, whole profiles are wet for
periods of more than several weeks, resulting in very
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poor winter plant growth. The impact of waterlogging
is lessened on more steeply sloping land, particularly
upper slopes, and where subsoils are deeper or better
structured.

Bleached subsurface layers typically dry out very ra-
pidly, and contribute little to plant-available water
or nutrient storage capacities. Roots are usually few
within such layers. Waterlogged subsurface layers can
restrict root access to the subsoil, as the roots of most
plants are unable to grow in saturated conditions.
Rapid drying of these layers at the finish of the rainy
season can prevent subsequent access. The root systems
of annual plants so-affected are therefore restricted
to the surface soil, and are unable to utilise subsoil
moisture and nutrients. This results in reduced water
use, premature senescence, lost productive potential, as
well as increased deep drainage. Use of perennial plant
species, or the optimisation of early season growth via
weed control and the maintenance of soil fertility, can
help to control this problem.

'The poor physical condition of many topsoils, combined
with waterlogging, creates management difficulties.
Pasture establishment and early growth, crop prepara-
tion and emergence, as well as erosion risk, can all be
adversely affected. Cropping situations in particular
present significant problems for management, largely
because surface soils have a very narrow moisture range
for effective and non-destructive cultivation—topsoils
tend to become ‘soupy’ or ‘spewy’ when wet, but set
hard when dry. Measures to assist in alleviating these
problems, as well as improving surface soil structure
and plant growth, include: a reduction in tillage; an
avoidance of livestock grazing, tillage or machinery use
when soil moisture content is high and soils are readily
compactable and prone to structural degradation; the
use of gypsum; and the retention of plant residues, to-
gether with other efforts to enhance organic matter.

Subsoil Condition

The dominant subsoil colours are brown, dark brown,
dark grey and black. Subdominant mottled colours of
olive, greenish grey or blueish grey commonly occur,
and result from waterlogged and generally low-oxygen
conditions. Iron minerals are chemically reduced where
oxygen levels are low, causing dull colouration, while
oxidised iron minerals in pockets of higher oxygen
status have brighter orange to red colouration. Mottled
colours typically become more prominent with depth
and, in the wettest subsoils, dull colours of olive to
grey can dominate. (See Introduction Section CI3.1
for a fuller description of soil colour in relation to soil
drainage and wetness).

Subsoil structural conditions vary from intermediate to
poor. Poorly structured types are dominated by coarse
prismatic, blocky or sometimes columnar aggregates,















sandy loam over poorly structured brown or dark clay

Representative Soil Profile
Depth (cm) Description

0-9 Dark brown, hardsetting, fine sandy loam with
massive structure.

9-16 White, bleached, fine sandy loam with massive
structure and 10-20% ironstone gravel.

16-30 Dark yellowish brown and yellowish brown,

heavy clay with strong prismatic structure.

30-60 Yellowish brown and light yellowish brown,
heavy clay with strong, coarse prismatic struc-
ture and prominent slickensides.

60-100  Light olive-brown and greyish brown, heavy
clay with strong, coarse prismatic structure and
prominent slickensides.

100-145 Yellowish brown, dark greyish brown and dark
yellowish brown, medium clay with moderate,
subangular blocky structure.

Note: This soil has formed in heavy clay, probably
derived from the weathering of quartzitic rocks
(see Appendix 4 Section I16d).

Australian Soil Classification

Bleached-Vertic, Eutrophic, Brown Chromosol;
medium, non-gravelly, loamy/ clayey, moderate.

The lower slope of a low rise, adjacent to an old swamp bed (or Pplaya lake), with dry annual pasture and woodland domin-
ated by moderate-size blue gums (Eucalypz‘us leucoxy/an), close to Mundulla on the Pinnaroo Block, in the Upper

South East. F2—G4 soils dominate at this location.
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Soil characterisation site CHO74.
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