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. INTRODUCTION 

The Water Resources Commission requested the Land Resources Branch of the Queensland 
Department of Primary Industries carry out an assessment of soils suitable for irrigation of 
different crops riparian to the Auburn and Burnett rivers near Mundubbera. 

Currently there are ten licenses on the Auburn River irrigating 204 hectares, and a 
further five licenses being supplied approximately 1000 megalitres each from the Jones Weir, 
Mundubbera. The Jones Weir operates on water releases from the Worumba Dam, north- 
west of Eidsvold. Citrus are fully irrigated where as other irrigated crops rely predominantly 
on rainfall with supplementary irrigation in dry periods. 

The survey area covers an area five kilometres either side of the Burnett and Auburn 
Rivers from Mundubbera to a possible dam site approximately 18 km upstream from where 
the Auburn River meets the Burnett River. The study area consists of 28 712 ha as 
shown in Figure 1. 

The aims of this investigation are to: 

1. Provide a soils map at 1:50 000 scale of the study area. 

2. Identify areas suitable for irrigation and supply a crop suitability map. 

3 Q Identify possible management problems that may occur under irrigation and identify 
salinity hazards. 
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Figure 1. Locality plan 



2. LANDFORM 

The landform of the study area includes: 

• Rises, low hills and hills 
• Alluvial fans 
• Alluvial plains 

A total of 23 soils (see Appendix III) have been identified and relevant soils are 
included in the description of the landform. 

2.1 Rises, low hills and hills 

Soil types: Beeron, Boynewood, Hawkwood, Lacon, O'Bil Bil, Toondoon, Washpool. 

These landforms have very low to high relief (about 15 to 150 m) with very gently 
inclined to steep slopes (about 2 to 40%) and fixed stream channels. The geology 
comprises siltstone, mudstone, conglomerate, shale, sandstone and andesite. The 
occurrence of the soils is associated with rock type and position in the landscape. 

The moderately inclined to steep slopes (> 10%) have been mapped as hills and 
occur mainly in the northern, western and southern parts• The soils are generally very 
shallow (<0.3 m) and rocky, and have not been described in detail. 

The gently undulating to undulating slopes ( < 10%) occur over a majority of the 
northern and eastern parts. The upper slopes generally have shallow gravelly soils while 
lower slopes are generally deep and stone free. Some sheet wash occurs from soils on 
upper slopes. 

2.2 Alluvial fans 

Soil types: Chessborough, Evergreen, Glenrock, Pearlinga, Shurback, Wivenhoe. 

This landform is very gently to gently inclined ( < 10%) with very local relief ( <30 
m). The fans have developed from the wash of material from the hills and deposited 
at the base of these hills by stream flow or sheet wash. The alluvial fans in the southern 
and western parts of the study area have coalesced to form a continuous apron fronting 
the hills• Slopes are generally concave with 4 to 6% on upper slopes and level on lower 
slopes. 

Soil variation is associated with position in the landscape• Well drained soils 
occur on the upper slopes• The lower slopes show several deposition phases and overlie 
or abut grey and brown clays. 



The relict river deposits on hill tops have been included in this landform because 
of similarity in soil types and elevation. Fine quartz gravel is usually associated with 
these soils east of the Boyne River while soils west of the Boyne River are generally 
gravel free. 

2.3 Alluvial plains 

Soil types: Auburn, Burnett, Boyne, Coonambula, Derra, Durong, Flagstone, 
Grindstone, Nail, Riverleigh. 

This landform comprises relict alluvia and recent alluvia. The relict alluvia 
occurs as level plains elevated above the recent alluvia and are often incised by the 
rivers and creeks. Texture contrast soils and clay soils predominate. 

The recent alluvia comprises narrow channel benches and terraces along the 
Auburn, Burnett and Boyne Rivers, and narrow plains along creeks flowing into the 
rivers. Relict levees occur on the terraces. The channel benches and edges of the relict 
levees have layered sandy to loamy alluvial soils. Soils become heavier textured on the 
back slopes of the terraces. The plains along the creeks are dominated by texture 
contrast soils. 

3. SOILS 

3.1 Introduction 

Soils of the study area have been previously mapped and described at low intensity scale 
by de Mooy et al. (1977), Isbell et al. (1967) and Kent (in preparation). 

In this study, 23 soils, 3 variants and 4 phases (Map 1, Appendix III) have been 
identified, together with three miscellaneous units. Table 1 lists the major distinguishing 
attributes, landscape and geology for each soil. 



Table 1. 
geology 

Soil type, major distinguishing attributes, Great Soil Group, landform and 

Soil type Major distinguishing attributes Great Soil Landform Geology 
Group 

Auburn 

A u b u r n  
vari ant 

red  

Bee ro n 

Beeron rocky 
phase 

Beeron eroded 
phase 

Boyne 

Boynewood 

Boynewood 
phase 

Burnett 

rocky 

0.05 to 0.2 m grey-brown, dark or 
brown A 1 / A p  horizon over 
conspicuously bleached A2 horizon 
to 0.15 to 0.35 m over alkaline, 
brown, yellow-brown or grey-brown, 
l ight  medium clay to heavy clay B2 
horizon to 1.5 m. 

As above. B2 horizon to 0.6 to 
1.3 m over alkaline, red-brown or 
brown, medium clay to heavy clay 
D horizon to 1.5 m. 

0.05 to 0.2 m dark or grey-brown 

clay loam, clay Loam sandy to 

sandy clay Loam AI/Ap horizon over 
conspicuously bleached A2 horizon 
to 0.15 to 0.35 m over alkaline, 
yellow-brown, brown or yellow, 

medium clay to heavy clay B2 
horizon to 0.5 to 1.5 m over 

weathered rock. 

As above with >20% rock fragments 

As above, severely eroded 

0. i  to 0.25 m brown or red-brown 
sandy loam to clay loam AI/Ap 
horizons frequently over paler A2 
horizons to 0.2 to 0.5 m over 
neutral to alkaline, red or red- 
brown, Light clay to medium clay 
to 1.5 m. 

0.03 to 0. i  m brown or dark clay 
loam to l ight medium clay AI 
horizon over neutral, red-brown, 
red, or brown, l ight  medium clay 
to heavy clay B2 horizon to 0.3 to 
0.75 m over weathered rock. 

As above with >20% rock fragments 

0.15 to 0.40 m brown or dark sandy 
Loam to sandy clay Loam AI horizon 

over neutral, brown or dark, 

layered sandy loam to light clay 

subsoils to 1.5 m. 

Solodic soi l  A I I u v i a l Cainozoic 
plains al luvia 

Solodic soi l  

Red-brown earth 

Prairie soil 

ALLuvial soi l  

S Lopes of Carboniferous 
rises, tow Caswel l  Creek 
hi Lls and Group and Crana 
h i l l s  Beds, Triassic 

Cynthia Beds 

T e r r a c e s  Quaternary  
al luvia 

Upper slopes Carboni ferous 
of rises, Low Caswel l  Creek 
hi l l s  and Group and Crana 
hi l l s  Beds, Devonian 

andesi te 

Channel Quaternary 
benches, aLLuvia 
terraces 



Table 1 continued. 

Soil type Major distinguishing attributes Great Soil 

Group 

Landform Geology 

Chessborough 

Coonambula 

Derra 

Du rong 

Evergreen 

Flagstone 

Glenrock 

0.I to 0.25 m red-brown or brown 

sandy clay loam, clay loam, clay 
loam sandy AI/Ap horizon over acid 

to neutral, red-brown, clay loam 

to light clay B2 horizon to 0.35 

to 0.7 m over acid to alkaline, 
mottled, yellow-brown or yellow, 

light clay to medium clay 2B 

horizon to 1.5 m. 

0.10 to 0.15 m dark or grey-brown 

clay loam to clay loam sandy AI 

horizon over conspicuously 
bleached A2 horizon to 0.2 to 0.4 

m over neutral to alkaline, brown, 

grey-brown, yellow-brown or grey, 

medium clay to medium heavy clay 

B2 horizon to 1.5 m. 

0.03 to 0.05 m brown, grey-brown 

or dark Light clay to medium clay 

AII horizon over neutral to 
alkaline, grey-brown, brown or 

grey, medium clay to heavy clay B2 

horizon to 1.5 m. Melonhole 

gilgai, vertical interval 0.4 to I 

m. 

0.02 to 0.05 m grey-brown or dark 

light clay to medium clay All 

horizon over neutral to alkaline, 

grey-brown, grey, yellow-brown or 

brown, medium heavy clay to heavy 

clay B2 horizon to 1.5 m. Normal 
gilgai, vertical interval O.i to 

0 .3m.  

0.05 to 0.i m grey-brown or dark 
loamy sand to sandy loam AI 

horizon frequently over paler A2 

horizon to 0.2 to 0.7 m over acid, 

red-brown or brown, sand to loamy 
sand B2 horizon to 0.6 to 1.05 m 

over acid, red, light sandy clay 

loam to sandy clay loam 2B horizon 

to 1.5 m. 

0.i to 0.35 m dark sandy clay 

loam, clay loam to light clay 
AI/Ap horizon over neutral to 
alkaline, dark or brown, clay loam 

fine sandy to medium clay B 

horizon to 1.5 m. 

0.05 to 0.2 m red-brown or red 
sandy c lay loam, c lay loam, c lay 
loam sandy A1/Ap horizon over acid 
to neu t ra l ,  red, c lay loam to 
Light  c lay B2 horizon to 1.5 m. 

Red earth 

Solodic soil 

Grey c lay ,  
brown c lay 

Grey c lay 

(Rudimentary) 
podzol, (red) 

earthy sand 

Prairie soil, 

brown earth 

Red earth 

Alluvial fans 

Alluvial 

plains along 

creeks 

Alluvial 

plains 

Alluvial 

plains 

Alluvial fans 

Terraces 

A l l u v i a l  fans 
and cres ts  of  
low h i l l s  and 
r i ses  

Cainozoic 

alluvia 

Quaternary 

alluvia 

Cainozoic 

alluvia 

Cai nozoi c 

alluvia 

Jurass ic  
Evergreen 
Formation 

Quaternary 

alluvia 

Cai nozoi c 

alluvia 



Table 1 continued. 

Soil type Major distinguishing attributes Great Soil 

Group 

Landform Geology 

Glenrock 
st ructu red 
variant 

Glenrock grey 
variant 

Glenrock shallow 
phase 

Grindstone 

Hawkwood 

Lacon 

Nai l 

O'Bil Bil 

0.15 to 0.25 m red clay Loam, 

Light clay to Light medium clay Ap 
horizon over acid to neutral, red, 

light medium clay to medium clay 

B2 horizon. 

Grey-brown sandy loam A hor izon 
over grey, sandy c lay loam B 
ho ri zons. 

0.15 m red-brown clay loam to clay 
loam sandy Ap horizon over acid to 
neutral, red-brown, clay loam 
sandy to l ight medium clay 62 
horizon to 0.4 to 0.65 m over 
rock. 

0.05 m brown s i l t y  clay to l ight  
medium clay A1 horizon over 
bleached A2 horizon to 0.13 m over 
grey medium heavy clay to 1.5 m. 

0. I  to 0.15 m brown or grey-brown 
sandy loam, fine sandy loam to 
clay loam AI horizon over 

conspicuously bleached A2 horizon 
to 0.25 to 0.4 m over acid to 

neutral, mottled, yellow, yellow- 

brown or red-brown, medium clay to 

medium heavy clay B2 horizon to 
0.5 to 1.2 m over weathered rock. 

0.03 to 0.06 m dark, brown or 
grey-brown l ight  to medium clay 
Al l  horizon over neutral to 
alkaline, brown, dark, grey-brown 
or grey, medium clay to heavy clay 
B21 horizon to 0.5 to 1.1 m over 
alkaline, brown or yellow-brown, 
medium clay to heavy clay 622 
horizon to 0.8 to 1.5 m over 
weathered rock. 

0.05 to 0. i  m brown or dark l ight 
clay to l ight medium clay Al l  
horizon over neutral to alkaline, 
brown or red-brown, medium clay to 
heavy clay B2 horizon to 1.5 m. 

0. i  to 0.2 m brown or dark l ight  
clay to l ight medium clay AI/Ap 
horizon over neutral, frequently 
mottled, brown or red-brown, Light 
medium clay to medium heavy clay 
B21 horizon to 0.2 to 0.55 m over 
neutral to alkaline, frequently 

mottled, yellow-brown or brown, 
Light medium clay to medium heavy 
clay B22 horizon to 0.4 to 0.7 m 
over rock fragments. 

No su i tab le  
g r 0 U p , 
intergrades to 
k r as nozem , 

euchrozem 

Grey ear th  

Red earth 

(BLeached) grey 
c lay 

Solodic soil, 

soloth 

Alluvial 
plains 

Slopes of 
rises and low 
hi l Ls 

Brown clay, Lower slopes 
black earth, of rises, low 
grey clay hi lLs and 

h i l l s  

Brown clay, red 

clay 

No su i tab le  
g r o u p , 
a f f i n i t i es  with 
prair ie soi l  

Alluvial 

plains, rises 

S lo pes of 
rises and low 
h i l l s  

Quaternary 
alluvia 

Ju rassi c 

Evergreen 

Fo rmat i on 

Carboniferous 
Caswell Creek 
Group and Crana 
Beds, Triassic 
Cynthia Beds, 
D e v o n i a n  
andesite 

Cainozoic 

alluvia 

Triassic 
Cynthia Beds 



Table 1 continued. 

Soil type Major distinguishing attr ibutes Great Soi l 
Group 

Landform Geology 

Pea r I i nga 

Riverleigh 

Shurback 

Toondoon 

WashpooL 

Wivenhoe 

0.05 to 0.15 m grey-brown or dark 

loamy sand to Light sandy clay 

loam Al horizon over conspicuously 

bleached A2 horizon to 0.4 to 0.7 

m over acid to alkaline, mottled, 

yellow-brown, grey, brown or grey- 

brown, sandy clay to medium clay 

B2 horizon to 1.5 m. 

0.I  to 0.25 m dark or brown clay 
Loam fine sandy to s i l t  clay loam 
A1/Ap horizon over bleached A2 
horizon to 0.25 to 0.6 m over 
neutral to alkaline, brown, grey- 
brown or dark, l ight  medium clay 
to medium heavy clay B2 horizon to 
1.5 m. 

0.15 to 0.2 m grey-brown clay Loam 
Ap horizon over conspicuously 
bleached A2 horizon to 0.4 to 0.6 
m over neutral to alkaline, 
mottled, yellow or yellow-brown, 
medium clay to heavy clay B2 
horizon to 1.5 m. 

0.05 to 0.2 m brown or dark clay 
loam A1/Ap horizon over 
conspicuously bleached A2 horizon 
to 0.25 to 0.45 m over neutral to 
alkaline, frequently mottled, dark 
grey-brown or brown medium clay to 
heavy clay B2 horizon to 0.65 to 
I m over weathered rock. 

0.05 to 0.2 m grey-brown or dark 
fine gravelly Loam sand to sandy 
clay Loam AI horizon over 
conspicuously bleached A2 horizon 
to 0.25 to 0.45 m over neutral to 
alkaline, frequently mottled, 
yellow-brown or yellow, Light 
medium clay to heavy clay B2 
horizon to 0.6 to 1 m over 
weathered rock. 

0.1 t o  0.15 m dark or  grey-brown 
Loam f i n e  sandy, sandy c lay  loam, 
c lay  Loam to  c lay  loam sandy A1 
hor izon  over pa le r  A2 hor izon  to  
0.2 to 0.35 m over neutral, 
mottled, brown, yellow-brown or 
yellow, l ight  clay to medium clay 
B2 horizon to 0.7 to 0.9 m. 

Solodic soi L, 

solodized 

s o l o n e t z  , 
soLoth 

SoLodic soil 

Solodic soil 

Solodic soil 

Solodic soil 

Alluvial  fans 

Backslope of 
terraces 

Al luvial  fans 

Slopes of 
rises 

Slopes of Low 
h i l l s  

No su i tab le  Al luvial  fans 
g r o u p , and slopes of 
a f f i n i t i es  with rises and low 
soLodic soi l  h i l l s  

J u r a s s i c  
E v e r g r e e n  
Formation 

Quaternary 

alluvia 

Cainozoic 

alluvia 

Jurassic 

Evergreen 

Format i o n 

C a r b o n i f e r o u s  
Caswell Creek 
Group 

Cainozoic 

alluvia 



3.2 Soil survey methodology 

An initial reconnaissance involving ground observations and aerial photo interpretation 
(api) was carried out to ascertain soil type and soil/landform complexity. 

Mapping was done at medium intensity (1:50 000) by free survey (Reid 1988). 
Greater densities of sites were recorded on the more productive land types or where 
landform complexity necessitated it. Medium intensity survey is recommended for 
general feasibility studies and for the selection of areas for more intensive surveys (Reid 
1988). 

Soil boundaries were checked with a combination of ground observations and api. 
Traverses were used in less productive land types. 

A soils reference was prepared midsurvey from soil descriptions. The reference 
was adjusted as the survey proceeded. Soils were grouped by landform and geology. 
A total of 521 sites were described and entered on computer files (Appendix I). Fifteen 
soil sites from fourteen soil types were sampled for chemical analysis. 

Mapping units were delineated onto 1:25 000 scale air photographs then 
transferred onto a cadastral base. Mapping units are associations, that is, contain several 
soil types. Each occurrence of a mapping unit is termed a unique map area (UMA). 
The mapping units and constituent UMAs are named after the dominant soil type. 
Data on soils, landform and geology were recorded on computer file for each UMA. 

3.3 Description of the soils 

3.3.1 Soils of the recent alluvial plains 

This group of soils is associated with the channel benches and terraces of the Auburn, 
Burnett and Boyne Rivers and the alluvial plains of creeks flowing into the rivers. The 
sediments associated with the rivers are derived from a wide range of rock types from 
within and outside the study area while the creek alluvia are derived from a limited 
range of rock types from within the study area. 

A sandy to loamy layered alluvial soil (Burnett soil) occurs on the channel 
benches and relict levees on the terraces. Sediments become heavier textured 
(Flagstone soil) further from the river with a dark texture contrast soil (Riverleigh soil) 
occurring in the terrace depressions. A bleached texture contrast soil (Coonambula soil) 
is dominant along the creeks. 



3.3.2 Soils of the relict alluvial plains 

This group of soils is associated with alluvial plains elevated above the recent alluvia. 
Grey and brown clays (Derra, Durong, Nail soils) and a bleached texture contrast soil 
(Auburn soil) predominate in an area between the Boyne and Auburn Rivers. A red 
gradational or texture contrast soil (Boyne soil) occurs along the edges of the elevated 
plains. All softs are sodic to strongly sodic and neutral to alkaline at depth. Fine gravel 
of various origins occur in the soil profile. 

3.3.3 Soils of the alluvial fans and relict river deposits 

The upper slopes of the alluvial fans in the south have a deep red earth (Glenrock soil). 
Relict (Tertiary) fiver deposits occur on hill tops and overlie a range of geological beds. 
The deep red earth on these fiver deposits is similar to the red earth of the alluvial fans. 
Fine quartz gravel usually occurs in the soil east of the Boyne River while other areas 
are gravel free. A small area of deep well drained sandy soil (Evergreen soil) has 
developed in a run-on area west of the Auburn River. This sandy soil shows several 
phases of deposition and has developed from duricrusted sandstone. 

The mid to lower slopes of the alluvial fans and relict river deposits have soils 
which show several phases of deposition and overlie or abut grey and brown clays of the 
relict alluvial plains. The mid slopes have a shallow (<0.7 m) red earth (Chessborough 
soil) overlying a mottled yellow clay. The lower slopes have a gradational yellow soil 
(Wivenhoe soil) and bleached texture contrast soils (Pearlinga, Shurback soils). 

3.3.4 Soils of the rises and low hills on sedimentary rocks and andesite 

This group of soils has formed in situ on the Jurassic Evergreen Formation (labile to 
sublabile sandstone, siltstone and shale), the Triassic Cynthia Beds (boulder 
conglomerate, arenite and siltstone), the Carboniferous Caswell Creek Group and Crana 
Beds (arenite, siltstone and mudstone), and minor undifferentiated Devonian andesite. 

Crests typically have shallow gravelly soils. The red or brown prairie soil 
(Boynewood soil) occurs on the upper slopes of the Carboniferous sediments and 
Devonian andesite while the prairie soil (O'Bil Bil soil) with cobble (rock fragments 0.06 
to 0.2 m) is restricted to the upper slopes of Triassic Cynthia conglomerate beds. 

The lower slopes of the Carboniferous and Triassic sediments have deeper gravel 
free clay soils (Lacon soil) or bleached texture contrast soils (Beeron, Washpool soils). 
The Washpool soil has sheet wash material deposited on the surface from relict river 
deposits on upper slopes. The slopes of the Jurassic Evergreen Formation have 
bleached texture contrast soils (Hawkwood, Toondoon soils). 
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3.4 Chemical and physical attributes 

Fifteen representative soil profiles from 14 soil types were sampled and analysed in the 
laboratory. These sampled soils represent the most extensive and/or productive soils 
in the study area. A strongly gilgaied soil (Derra soil) was sampled on the mound and 
in the depression. The morphological and analytical data for the representative soil 
profiles are listed in Appendix IV. 

Profiles were sampled at 0 to 0.1 m, 0.2 to 0.3 m, 0.5 to 0.6 m, 0.8 to 0.9 m, 1.1 
to 1.2 m and 1.4 to 1.5 m. Eight to ten surface samples were taken at each site and 
bulked. Analytical methods used and general interpretations of the results are outlined 
by Rayment and Bruce (1984). 

3.4.1 Surface fertility 

Table 2 presents the soil fertility ratings of the surface 0 to 0.1 m. 

Table 2. Soil fertility ratings* for surface 0 to 0.1 m (bulked sample) 

Soil Site Acid Bicarb Organic Total Total Total Total Trace elements Replaceable C/N 
No. P P Carbon N P K S Zn Cu Mn K ratio 

Beeron SI VL VL 

Auburn $2 VL VL 

Boynewood $3 VL VL 

Derra 
Mound S4a L L 

Derra 
Depression S4b M H 

Durong $5 VL VL 

Bu rnet t  $6 VH VH 

Boyne $7 L VL 

Flagstone $8 VH H 

Wivenhoe S9 VL VL 

GLenrock $10 VL VL 

O'Bi l  B i l  $11 H M 

Chessbo rough S12 L VL 

Coonambu la $13 L VL 

Lacon $14 VL VL 

M L H M M M M M H 12 

M L M L M M H H H 14 

M M M M M M M H H 11 

L M M M M L M M H 8 

M M H M M M M M VH 10 

M M M M M L M M VH 11 

L L H H M M M M H 10 

L L M M L L M M M 14 

H H VH H M H M M H 13 

M L M VL L M L M M 23 

L L M VL M L M M M 15 

H M H H M M M H H 16 

L L H L M M M M H 13 

M L M M M M M H H 15 

M M M M M M M H H 14 

V L -  Very Low L -  Low M -  Moderate 

* Ratings are those of Rayment and Bruce (1984) 

H -  High V H -  Very High 
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Acid and bicarbonate extractable phosphorus in the 0 to 0.1 m samples are low 
to very low in all soils except the Burnett, Flagstone, O'Bil Bil and Derra soils. The 
Burnett (acid P 252 ppm, bicarb P 43 ppm) and Flagstone soils (acid P 389 ppm, bicarb 
P 72 ppm) have formed on relatively recent alluvial plains. The O'Bil Bil prairie soil 
(acid P 63 ppm, bicarb P 31 ppm) has developed on Triassic conglomerate and supports 
dry vine scrub vegetation. The Derra grey and brown clay (acid P 31 ppm, bicarb P 41 
ppm) developed an old alluvia supports brigalow scrub. All other soils support eucalypt 
vegetation. 

Organic carbon levels for all soils range from low (0.8%) to high (3.7%). Levels 
are generally low in light textured soils but are dependant upon the vegetation type. 
The more open eucalypt woodlands with sparse ground layer vegetation have the lower 
organic carbon values. 

The total nitrogen values for the surface samples follow a similar trend to 
vegetation cover and organic carbon. For example, the brigalow clay (Derra soil) and 
the prairie soil (Flagstone soil) with very dense grass cover have the higher total 
nitrogen values of 0.24% and 0.27% respectively. The lighter textured soils (Burnett, 
Boyne, Wivenhoe, Glenrock soils) with open eucalypt vegetation have the lowest total 
nitrogen of 0.07% to 0.08%. 

Carbon/nitrogen ratios range from 8 to 23. An average of 13 indicates a net 
mineralisation of nitrogen. Those soils with higher ratios ( > 15) are Wivenhoe and O'Bil 
Bil. 

Total phosphorus for all soils ranges from moderate (0.023%) to very high 
(0.12%). The total potassium levels are extremely variable, ranging from very low 
(0.076%) to high (1.46%). Variation is probably due to parent material and/or relative 
age. For example, the soils on recent alluvia (Burnett, Flagstone soils) have high values 
(1.45% to 1.46%) while the soils on the relict river deposits (Wivenhoe, Glenrock, 
Chessborough soils) have very low to low values (0.076% to 0.426%). 

Zinc levels are low in the grey clays (Derra, Durong soils 0.5 to 0.6 ppm) the 
red brown earth (Boyne soils 0.4 ppm) and the red earth (Glenrock soil 0.5 ppm). 
Copper levels are low (0.3 ppm) in the Wivenhoe soil. Adequate levels of manganese 
and iron occur in all sampled soils. 

Replaceable potassium ranges from moderate (0.26 meq%) to high (1.7 meq%) 
values and little or no response from potassium fertilizer is likely. 

3.4.2 Soil pH 

Surface 0 to 0.1 m soil pH for most soils range from slightly acid to neutral. The grey 
clays (Derra, Durong soils) have slightly alkaline surfaces. 

The moderately well drained to well drained soils (Boynewood, Burnett, Boyne, 
Flagstone, Glenrock soils) are acid to mildly alkaline at depth. The red earth (Glenrock 
soil) becomes strongly acid at 1.2 metres. All texture contrast and clay soils have 
alkaline to strongly alkaline subsoils. 
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3.4.3 Chloride and sodicity 

Sodicity is the ratio of exchangeable sodium and cation exchange capacity (CEC) 
expressed as a percentage (ESP). Sodicity of the sampled profiles is shown in table 3. 

All surface samples are non-sodic. Soils with strongly sodic subsoils have alkaline 
to strongly alkaline subsoils while non-sodic subsoils (Boynewood, Burnett, Flagstone, 
Glenrock, O'Bil Bil soils) correspond to acid to mildly alkaline subsoils. Baker (1983) 
showed that for similar soils in the Burdekin, strongly alkaline pH's are associated with 
sodic to strongly sodic subsoils. 

Table 3. Profile Sodicity (ESP) * 

DEPTH 

Soil 0 to 0.1 m 0.2 to 0.3 m 0.5 to 0.6 m 0.8 to o.g m 1.1 to 1.2 m 

Beeron 25 30 - 

strongly sodic strongly sodic - 

Auburn 15 22 24 
strongly sodic strongly sodic strongly sodic 

Boynewood i 2 

non-sodic non-sodic 

Derra mound 23 28 
strongly sodic strongly sodic 

Derra depression i0 21 
sodic strongly sodic 

Du rong 

Burnett 

Boyne 

Flagstone 

Wivenhoe 

Glenrock 

O'Bil Bil 

Chessborough 

Ii 14 

sodic sodic 

I 

non-sodic 

i 

non-sodic 

I 

non-sodic 

3 
non-sodic 

i 

non-sodic 

2 

non-sodic 

i 

non-sodic 

I 
non-sodic 

<I 

non-sodic 

i 

non-sodic 

i 

non-sodic 

I 

non-sodic 

I 

non-sodic 

2 

non-sodic 

i 

non-sodic 

13 

sodic 

9 

sodic 

i 

non-sodic 

14 

sodic 

3 

non-sodic 

6 

sodic 

I 

non-sodic 

i 
non-sodic 

i 

non-sodic 

I 

non-sod i c 

5 

non-sodic 

2 

non-sodic 

2 

non-sodic 

ii 

sodic 

7 

sodic 

29 

strongly sodic 

26 
strongly sodic 

I4 

strongly sodic 

I 2 2 

non-sod i c non-sodi c non-sod i c 

I I 2 
non-sod i c non-sod i c non-sodi c 

i i I 

non-sod i c non-sod i c non-sod i c 

15 20 24 

strongly sodic strongly sodic strongly sodic 

4 4 

non-sod i c non-sod i c 

3 
non-sod i c 

ig 

strongly sodic 

15 g 
strongly sodic sodic 

Coonambula 18 18 18 
strongly sodic strongly sodic strongly sodic 

Lacon 16 20 20 

strongly sodic strongly sodic strongly sodic 

* Ratings from Northcote and Skene (1972) 
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Soils on upper slopes are usually better drained than soils on lower slopes and 
a relation between sodicity and landscape position has been detected. For example, the 
red and brown non-sodic prairie soil (Boynewood soil ESP = 2) occurs on upper slopes 
on sedimentary rocks while a strongly sodic brown clay, black earth and grey clay (Lacon 
soil ESP = 20) and a solodic soil (Beeron soil ESP = 30) occur on lower slopes. 
Another example, the non-sodic red earth on fans and relict river deposits (Glenrock 
soil ESP = 4) occurs on upper slopes while soils on lower slopes (Chessborough ESP 
= 15, Wivenhoe soils ESP = 24) are sodic to strongly sodic at depth. The increase in 
sodicity in the Chessborough soil from ESP = 2 at 0.3 m to ESP - 19 at 0.6 m and 
decrease in sodicity to ESP = 9 at 1.2 m confirms that this soil has had several phases 
of deposition (see section 3.3.3). This soil consists of a shallow (<0.6 m) red earth 
overlying a mottled yellow clay which overlies a mottled gray clay. 

The non-sodic more permeable soils on upper slopes act as intake areas while the 
strongly sodic less permeable soils on lower slopes could act as discharge areas with 
possible development of salinity problems (see section 4.3.8). 

Chloride values (Table 4) show similar trends to ESP. All soils have very low 
values (<0.008%) at the surface. All non-sodic soils (Boynewood, Burnett, Boyne, 
Flagstone, Glenrock, O'Bil Bil soils) have very low levels (<0.01%) of chloride. The 
remaining strongly sodic subsoils (except Chessborough soil) show a peak in chloride 
levels at or shallower than 1.5 m. For example, the Beeron and Coonambula solodic 
soils and the Derra (mound) and Lacon clay soils show a peak in Chloride at 0.6 m. 
The Auburn solodic soil and Durong clay soil show a peak in chloride at 0.9 m. The 
Wivenhoe soil has peak chloride at 1.2 m. The chloride profiles have been used as an 
indication of the depth of wetting in a soil and rooting depth (see sections 4.3.2, 4.3.10). 
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Chloride levels (%) and ratings * 

Soil  

DEPTH 

0 to 0.1 m 0.2 to 0.3 m 0.5 to 0.8 m 0.8 to 0.9 m 1.1 to 1.2 m 1.4 to 1.5 m 

Beeron .001 VL .015 VL .074 M .069 M 

Auburn .002 VL .014 VL .068 M .106 H 

Boynewood .001 VL .001 VL .001 VL .001 VL 

Derra mound .001 VL .020 VL .103 H .116 H 

Derra depression .001 VL .001 VL .001 VL .024 VL 

Durong .003 VL .007 VL .073 M .101 H 

Burnett  .008 VL .002 VL .001 VL .001 VL 

Boyne .001 VL .001 VL .002 VL .002 VL 

Flagstone .003 VL .003 VL .001 VL .001 VL 

Wivenhoe .001 VL .001 VL .037 L .053 M 

GLenrock .002 VL .002 VL .008 VL .012 VL 

O'Bi l  BiL .001 VL .001 VL .001 VL - - 

Chessborough .001 VL .001 VL .001 VL .001 VL 

CoonambuLa .002 VL .022 VL .077 M .074 M 

Lacon .022 VL .013 VL .095 M .097 M 

.098 M 

115 H 

059 M 

101 H 

001 VL 

OO2 VL 

001 VL 

065 M 

_ 

_ 

.001 VL 

.074 M 

.088 M 

• 109 

• 113 

075 

100 

O01 

OO4 

002 

065 

.003 

.076  

.068 

M 

H 

M 

H 

VL 

VL 

VL 

M 

VL 

M 

M 

* Ratings are those of Shaw and Yule (1978) 

3.4.4 Cation exchange capacity (CEC) and clay activity ratio 

CEC was determined by summation of exchangeable cations; calcium (Ca), magnesium 
(Mg), sodium (Na) and potassium (K) as described by Rayment and Bruce (1984). The 
range of CEC is shown in table 5. 
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CEC (meq/100g) and clay activity ratio (CEC/Clay) 

Depth: 0 to 0.i m 0.2 to 0.3 m 0.5 to 0.6 m 0.8 to 0.9 m I.I to 1.2 m 

Soil CEC CEC/ CEC CEC/ CEC CEC/ CEC CEC/ CEC CEC/ 
clay clay clay clay clay 

Beeron 17 

Auburn 13 

Boynewood 23 

Derra mound 25 

Derra depression 35 

Durong 36 

Burnett 10 

Boyne 7 

Flagstone 25 

Wivenhoe 7 

Glenrock 7 

O'Bil Bil 18 

Chessborough 8 

Coonambula 21 

Lacon 30 

• 81 27 .43 27 .45 22 .49 - - 

.50 16 .30 19 .30 18 .30 19 .30 

• 70 21 .50 28 .40 24 .40 - - 

.50 24 .46 25 .47 24 .44 23 .46 

.69 26 .54 25 .52 21 .48 21 .47 

• 69 35 .65 33 .63 36 .62 37 .60 

1.25 9 .90 8 .80 7 1.00 I0 .70 

.58 5 .38 9 .27 12 .26 12 .32 

1.04 30 .94 31 .82 31 .89 24 .73 

• 80 4 .50 12 1.30 12 .24 14 .28 

• 58 2 .13 5 .08 5 .08 - - 

• 53 27 .57 28 .62 . . . .  

.32 4 .17 5 .14 6 .17 6 .16 

.68 25 .56 30 .55 24 .51 23 .46 

.83 22 .46 29 .42 28 .42 28 .41 

CEC varies considerably over the suite of Auburn River soils but is related to 
clay percentage, clay type and organic matter. Surface soil CEC is affected markedly 
by organic matter levels. For example, in non-clay soils where the percent clay remains 
constant from the surface to 0.3 m (Burnett, Boyne, Wivenhoe, Glenrock, Chessborough 
soils), CEC decreases. CEC increases as clay percentage increases and this is evident 
in all profiles below the surface. For example, the increase from 48% clay at 0.3 m to 
69% clay at 0.6 m in the Lacon soil corresponds to an increase in CEC from 22 
meq/100g to 29 meq/100g. In the texture contrast and cracking clay soils, CEC 
increases with corresponding increase in exchangeable cations, particularly sodium and 
magnesium. 

The types and proportions of clay minerals in a soil have a strong bearing on soil 
structure, water holding capacity, swelling and cracking characteristics and the ability 
to hold nutrients. No determination of clay minerals are available for the study area but, 
using CEC/clay ratios, attempts are made to indicate soils which are dominated by a 
particular clay mineral. 
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The clay activity ratios (CAR meq. per g clay) are shown in Table 5. Surface 
layers should be ignored because organic matter can dramatically effect CEC. CAR for 
all soils varies from 0.08 to 1.3. Soils of the alluvial fans and relict river deposits 
(Glenrock, Chessborough, Wivenhoe soils) have low clay activity ratios in the subsoil of 
0.08 to 0.24, indicating a high proportion of kaolinitic type clay. CAR increases in soils 
from the upper slope to lower slope (Glenrock soil to Chessborough soil to Wivenhoe 
soil) corresponding to an increase in exchangeable cations, particularly sodium and 
magnesium and slightly higher pH values. 

The soils on the recent alluvial plains (Burnett, Flagstone soils) have higher 
activity ratios (0.7 to > 1) than the soils developed on the relict alluvial plans (Auburn, 
Derra, Durong, Boyne soils CAR 0.3 to 0.65). This may reflect a weathering process or 
a contribution of sediments from different origins. These higher activity ratios indicate 
a contribution from the expanding lattice minerals such as smectite. Lenticular structure 
and slickensides (due to the movement of peds against one another) have been observed 
in the soils with clay textures and higher activity ratios. 

The prairie soil (Boynewood soil), brown clay, black earth and grey clay (Lacon 
soil) and the solodic soil (Beeron soil) developed on siltstones and mudstones all have 
similar subsoil activity ratios (CAR 0.4 to 0.49). These activity ratios indicate a 
contribution from smectite. The sampled Beeron and Lacon soil profiles had lenticular 
structure. The deeper (>0.5 m) Boynewood soil often has lenticular structure at depth 
and grades into the Lacon soil. 

3.4.5 Plant available water 

Plant available water capacity (PAWC) is a measure of the volume of water between 
field capacity and wilting point to a crops rooting depth. 

PAWC has been calculated from the laboratory measurement of water held at 
-1500kPa pressure using the relationship described by Shaw and Yule (1978). PAWC 
is calculated to a depth of 0.9 m only or to the depth to rock or depth of maximum 
chlorides if shallower than 0.9 m (see section 3.4.3). PAWC has been used to predict 
irrigation frequency for a dry season maize crop with a rooting depth of 0.9 m (see 
section 4.3.2). Table 6 lists the predicted PAWC for each sampled soil. Note that 
calculations are not reliable when -1500kPa pressure measurements are less than 10% 
(Shaw, personal communication). Therefore, predicted PAWC for Burnett, Boyne, 
Wivenhoe, Glenrock and Chessborough soils may be overestimated. 

In the remaining clay and solodic soils, predicted PAWC is governed largely by 
rooting depth. However, in the limitation on water availability (section 4.3.2), infiltrating 
characteristics have also been considered. Soils with low infiltration rates (such as the 
hardsetting texture contrast Beeron, Auburn, Wivenhoe, Coonambula soils) require long 
periods of irrigation to wet up the profile or a higher irrigation frequency. This places 
the soil at a greater risk of waterlogging if heavy rain falls after irrigation. This is of 
greater significance on soils with low slope and during the summer months where the 
rainfall pattern is one of heavy falls of short duration (Fitzpatrick 1967). The 
management problems associated with these slowly permeable soils are discussed in 
section 4.3.2 and 4.3.10. Clay soil profiles are recharged by water flowing down cracks. 
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The strongly gilgaied (melon hole) grey clay (Derra soil) shows dramatic 
differences in predicted PAWC between the mound and depression. This is a reflection 
of the shallower depth of maximum chloride on the mound. Uneven crop production 
will result if subsoil on the mound is exposed on levelling (see section 4.3.6). 

Table 6. Predicted plant available water capacity (PAWC) for the sampled soils 

Soil Predicted Predicted PAWC * 
rooting depth (m) (mm) 

Beeron 0.6 98 

Auburn 0.9 127 

Boynewood 0.9 132 

Derra mound 0.6 96 

Derra depression > 0.9 125 

Durong 0.9 130 

Burnett > 0.9 103 

Boyne >0.9 118 

Flagstone > 0.9 125 

Wivenhoe >0.9 112 

Glenrock >0.9 120 

O'Bil Bil 0.6 96 

Chessborough > 0.9 123 

Coonambula 0.6 96 

Lacon 0.6 98 

* Based on relationship of Shaw and Yule (1978) 
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4.1 Current land use 

In the 1986/87 financial year the gross value for rural production in the Mundubbera 
shire was 29.6 million dollars (Australian Bureau of Statistics 1987). The citrus industry 
was the largest earner followed by the cattle industry. 

4.1.1 Horticulture 

The soils of alluvial origin along the Auburn, Boyne and Burnett Rivers of the study 
area are the major citrus producing soils of the Mundubbera Shire. Minor areas of red 
earths on hills and rises also produce citrus, grapes, avocados, mangoes and small crops. 

Within the study area approximately 1200 ha of citrus produce 25 000 tonne of 
fruit annually and of these 60% are Mandarins (John Owen-Turner personal 
communication). Orchards use either spray, microsprinkle or trickle irrigation. Spray 
irrigation is used to restrict frost damage in the lower landscape. 

Grapes are another important horticultural crop. An estimated 630 tonnes are 
produced from 140 hectares of vines (4.5 tonne/ha) (John Owen-Turner personal 
communication). Vines are grown on well drained red earths and on shallow clays on 
sediments. These shallow soils are normally mounded to aid drainage and root 
anchorage. 

Minor areas of avocados, mangoes, melons (100 ha), vegetable crops and crucifer 
species are also grown. Areas vary from year to year. Avocado and mango orchards are 
restricted to the frost free areas with well drained soils. Mounding is required where 
soil depth is restricted. Some small crops are considered as opportunity crops and are 
grown to coincide with higher out-of-season prices. There is a potential for other crops 
like low chill stone fruit once markets have been identified. 

4.1.2 Field and grain crops 

The main crops grown in the Mundubbera shire are wheat (522 ha), maize (581 ha), 
barley (178 ha), sorghum (1827 ha), peanuts (539 ha), lucerne (239 ha) and fodder crops 
(1946 ha) (Australian Bureau of Statistics 1987). 

Most cropping in the study area is on the brown clays, black earths and grey clays 
and prairie soils. Minor areas of texture contrast soils are also planted but yields are 
low and substantial applications of fertilizer are necessary. 

Sorghum is mainly a rainfed crop but some has been grown with supplementary 
irrigation from a centre pivot operation. The stubble is grazed and the land left fallow 
for the following summer. 

Peanuts in the study area are restricted to the lighter textured well drained soils. 
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Fodder crops such as the sweet sorghums and oats are grown for fattening stores, 
for dairy herds and carrying stock over the winter months. A wider range of soils are 
used, including grey clays and shallow sloping texture contrast soils. Erosion control is 
important on the latter soils as they are very prone to erosion. Graziers usually only 
crop the texture contrast soils once in three to five years and sow them to improved 
pastures in the intervening years. 

Irrigated lucerne (204 ha total licensed irrigation) is mainly grown on the alluvial 
and prairie soils on the Burnett and Auburn River terraces. Lucerne is mainly strip 
grazed on dairy farms and baled on other farms. The lighter textured alluvial soil 
requires more frequent irrigation. Root rots and compaction from grazing are problems 
on the clay soils. 

Wheat and barley are grown on the alluvial grey and brown clays and the brown 
clays on sediments. Wet winter seasons may result in plant nitrogen deficiency in 
shallow or poorly drained soils. 

Maize is grown on lighter clay soils compared to sorghum. Stubble provides stock 
feed and the mulch helps to retain moisture content and protect the surface from 
erosion during summer storms. 

Minor areas (90 ha) of legume grain such as soybeans, cowpeas and navybeans 
are grown in the district. 

All the crops, except lucerne, are rainfed crops and are grown mainly on the clay 
soils with higher plant available water capacity. 

4.1.3 Beef and Dairying 

Livestock disposals in the Mundubbera shire in 1987/88 totalled approximately $7 
million (Australian Bureau of Statistics 1988). A total of 127 holdings carry 57 000 
stock. 

A majority of the study area has been sown to Rhodes grass pastures. The clay 
soils on sediments and alluvia, and some of the texture contrast soils have been sown 
to improved pastures. Some of the more productive soils of alluvial origin, including 
prairie soils and red-brown earths, are used for seed production, baled for hay or grazed. 

Native pastures on the steeper, dissected country on the northern, southern and 
western parts of the study area are used for grazing. Stocking rates are 1 beast to 8 ha 
or less. 

Dairy cattle numbers in the Mundubbera shire number at approximately 3500 
(Australian Bureau of Statistics 1988) with the majority of dairy farms situated on the 
alluvial plain of the Burnett River. The dairy farms in the study area rely on small 
areas of irrigated pastures. These are strip grazed utilising electric fences. Winter oats 
or forage sorghums are often sown on the gently undulating to undulating hills and used 
for weaners and dry cows, and as a supplement to the irrigated pastures. 
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4.2 Land suitability methodology 

A total of 412 unique map areas (UMAs) have been delineated. The significant 
limitations to production were identified for each UMA. The severity of each limitation 
was assessed on a 1 to 5 scale (Appendix IV). The suitability classes and relevant 
limitations to production of the various crops were recorded on the UMA record file. 

The UMAs have been individually assessed for their relative suitability for 
growing avocado, citrus, mango, pecan, low chill stone fruits, grapes, winter grains such 
as wheat and barley, summer grains such as maize and sorghum, safflower, sunflower, 
navybean, mungbean, chickpea, peanut, potato, vegetables, cruciferae such as broccoli 
and cauliflower, cucurbits such as melons, pumpkins and rockmelons, asparagus and 
improved pastures using the land suitability classification scheme described in Appendix 
V. Each UMA was also assessed for suitability for furrow irrigation. 

The explanation of codes for the UMA record file are described in Appendix VI. 
The UMA record file (Appendix VII) consists of 3 record types. Record type 1 contains 
location data and land resources inventory. Record 2 and 3 contain the land suitability 
assessment of the various crops. Record 3 also contains the UMA area. 

The information on the computer files can be accessed through the Director, 
Land Resources Branch, Department of Primary Industries. 

4.3 I imitations to agriculture 

Irrigated agriculture within the study area will be affected by the following limitations: 

Climate 
Water availability 
Wetness 
Soil depth 
Rockiness 
Microrelief 
Soil physical condition 
Secondary salinisation 
Water erosion 
Furrow infiltration 

The limitations affect crop production through influences on crop growth, 
machinery operations and land degradation. 

4.3.1 Climate 

Climatic limitations, except frosts, do not vary significantly over the study area and 
climate will simply determine potential crops. 
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Plants vary in their tolerance to frosts. Frosts can suppress growth, kill plants or 
reduce yield (through damage to flowers or fruits) of sensitive crops. Generally, the 
incidence and severity of frosts in the study area is influenced by position in the 
landscape. Hill tops receive fewer and less severe frosts and are suitable for sensitive 
crops such as avocados and mangoes. The low lying channel benches and depressions 
in the terraces along the rivers can receive a large number (> 20) of severe frosts per 
year. These severely affected areas limit the suitable crops to deciduous plants such as 
pecans, low chill stone fruits, grapes, and adaptable small crops and field crops. 

Local experience and variation in landform were used to determine the suitability 
subclasses for the various crops. Seasonal adaptation of crops is not considered, for 
example, frost tolerance of summer crops. 

4.3.2 Water availability 

Water availability refers to the limitation placed on crop yield by a restriction on soil 
water supply. For irrigated land, a reduced soil water storage capacity means more 
frequent irrigation is needed to obtain optimum yields. 

The effective rooting depth is needed for assessment of water availability. If no 
chemical or physically restrictive layer occurs, effective rooting depth is taken as the 
depth to which approximately 90% of plant roots will extract water. For example, tree 
crops 1 to 1.5 m, grapes and small crops 0.5 m, grain crops 0.9 m. The effective rooting 
depth is reduced by restrictive layers which are indicated by rock, consistence, pH, 
electrical conductivity, sodicity and segregations. 

Plant available water capacity (PAWC) provides the best estimate of a soils 
storage capacity. PAWC is the difference in volumetive water content between the 
upper storage limit (approximately field capacity) and the lower storage limit 
(approximately wilting point) summed for each layer within the rooting depth. Based 
on predictions and measurements by Shaw and Yule (1978) and Gardner and Coughlan 
(1982) all cracking clay soils have a PAWC > 100 mm. Duplex soils which are strongly 
sodic (ESP > 14) and have a salt bulge at 0.6 to 1 m, have a PAWC of 75 to 100 ram, 
but duplex soils which are strongly sodic at 0.5 to 0.6 m have a PAWC of 50 to 75 mm. 
Taking these predicted PAWC values into account, soils in the study area have been 
grouped depending on texture and structure to effective rooting depth. Assessment of 
PAWC for a wide range of soils in the study area is required. 

Subclass determination is based on frequency of irrigation required for soils. 
Soils with higher PAWC require less frequent irrigations. The days between irrigation 
is based on predictions by Gardner and Coughlan (1982) for a dry season maize crop 
during grain filling. They also showed that on sodic texture contrast soils, complete 
recharge of the rooting depth is incomplete due to the impermeable subsoil and the long 
periods of irrigation necessary to recharge the soil. If longer irrigated periods occur, 
waterlogging may be expected. Therefore, predicted PAWC in Table 6 should be 
interpreted with care. 
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Based on predictions, all cracking clay soils (Derra, Durong, Grindstone, Lacon, 
Nail soils) and other structured medium to heavy textured soils (Flagstone, Riverleigh 
soils) have a PAWC > 100 mm. The prairie soils (Boynewood, O'Bil Bil soils) have 
variable PAWC depending on soil depth. 

The solodic soils (Auburn, Coonambula, Shurback, Toondoon, Wivenhoe soils) 
with a massive medium textured surface over a structured subsoil with a rooting depth 
of 0.6 to 1 m, the red earths (Glenrock, Chessborough soils) and red-brown earth 
(Boyne soil) have an estimated PAWC of 75 to 100 mm. 

The solodic soils (Beeron, Hawkwood soils) with a medium textured surface over 
a strongly sodic subsoil or rock at < 0.6 m have a estimated PAWC of 50 to 75 mm. 

The solodic soils (Pearlinga, Washpool soils) with a light textured surface, and 
sandy soils (Evergreen soil) have a low estimated PAWC. 

Although irrigation frequency has been used to determine suitability subclasses, 
irrigation method has been taken into account. Field and grain crops and some small 
crops are usually flood or overhead irrigated. The soils with low PAWC will require 
more frequent irrigation and therefore greater labour and effort. Tree crops, grapes and 
some small crops use microsprinklers or drip irrigation where small amounts of water 
are applied frequently. These systems require little effort and labour and therefore, 
subclass limits do not apply. 

4.3.3 Wetness 

The wetness limitation takes into account the adverse effects of excess water on 
production through the reduction in crop growth and quality, restrictions on machinery 
use and the need for reclamation works. 

Drainage classes (McDonald et al. 1984) are assessed and takes into account all 
aspects of internal and external drainage in the existing state. The attributes used to 
indicate internal drainage include colour, mottles, segregations and impermeable layers. 
Red or brown whole colours indicate well drained soils while mottled grey soils with 
segregations, such as manganiferous nodules, indicate imperfect drainage. Slope and 
topographic position are used to assess the ease of disposal of excess water. Soil 
permeability, indicated by texture, pedality, grade of structure, segregations, pH, ESP, 
affects the supply to and removal of soil water from the root zone. Permeability has 
been used in the subclass determinations to assess, in relative terms, the spacing of 
drains. The soils have been placed into the various drainage and permeability categories 
in the existing state and recorded on the UMA record file. 

Due to the extended irrigation times in the slowly permeable soils (solodic soils, 
clays) to wet up the root profile, short term waterlogging will be expected, especially for 
flood irrigation where long furrow lengths are desirable for ease of management. 
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Crop sensitivity to wetness is the overriding criteria for determining suitability. 
The suitability subclasses also take into account the depth requirements for the various 
crops. For example, avocados require a well drained soil to 1.5 m for optimum 
production while small crops require a well drained soil to 0.5 m. 

4.3.4 Soil depth 

All crops require an adequate depth of soil to provide physical support for the aerial 
portion of the plant. The effects of rooting depth on water availability and wetness are 
discussed earlier. Requirements from physical support will increase with crops that have 
large canopies such as tree crops. Uprooting of trees is particularly a problem on wet 
soils during windy conditions. 

The effective rooting depth is determined by the depth of soil to rock, hardpan 
or other impermeable layers (see wetness limitation). Subclasses are based on 
consultation. 

4.3.5 Rockiness 

Rock fragments (includes gravel, cobble) within the plough depth will interfere with the 
use of, and possibly cause damage to, agricultural machinery. The volume of rock 
fragments within the soil is extremely variable and difficult to estimate for a UMA. 
Tolerance levels also vary among farmers and for different agricultural enterprises. 

In general, crops which require several cultivations annually and have low harvest 
heights (chickpeas, navybeans) have a low tolerance to rock. Root crops (potato, 
peanuts) are very sensitive. Horticultural tree crops can tolerate considerable amounts. 

The size and amount of rock fragments, as defined by McDonald et al. (1984), 
were used to determine the suitability subclasses. The limitation increases with the 
increase in size and/or amount encounted. Rock fragments are consistently a problem 
on the O'Bil Bil soil and the upper slopes of the Beeron (Beeron rocky phase) and 
Boynewood (Boynewood rock phase) soils. Erosion control measures should be 
implemented on sloping soils to reduce the concentration of rock fragments at the 
surface. 

4.3.6 Microrelief 

Gilgai microrelief will affect the efficiency of furrow irrigation, and the depressions will 
pond water causing uneven crop productivity. Microrelief should not cause commercial 
crop production problems provided that adequate irrigation layout and levelling can be 
maintained. Gilgai vertical interval relates to the amount of levelling required. Large 
gilgai (melonholes) require excessive levelling resulting in exposure of the strongly sodic 
saline subsoils on the mounds. This will again result in uneven crop production. 
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The grey and brown clays with brigalow scrub (Derra soil) have large melonhole 
gilgai with a depth up to 1.5 m and up to 15 to 20 m between mounds. The Durong soil 
(grey clay) associated with the Derra soil has typically small gilgai with a depth of 0.1 
to 0.3 m and 5 to 10 m between mounds. The sloping brown clays and black earths 
(Lacon soil) frequently have linear gilgai with a depth of 0.1 to 0.3 m and up to 5 m 
between mounds. 

Local opinion and consultation on the ability to level the gilgai has been used to 
determine the subclasses. 

4.3.7 Soil physical condition 

The limitation is applied to soils where soil properties influence seedbed preparation, 
plant establishment and the harvest of root crops. The soil physical condition of a soil 
is subdivided into properties such as surface condition, moisture range for working and 
adhesive soils. 

Surface condition will affect seedling emergence and establishment, and root crop 
development through hardsetting surfaces, crusting or coarse structure. Adverse surface 
condition affects fruiting of peanuts. Favourable conditions are more critical for this 
crop during fruiting than for seedling establishment as only minimal amendments may 
be used under a mature crop. Surface condition may be managed for most crops by 
maintaining moist surface conditions but increased irrigation frequently may be required. 
Emergence and establishment of broad leaf plants are generally more severely affected 
than the other crops. Small crops are usually pregerminated and seedlings transplanted 
into the field. 

Hardsetting surfaces are evident to varying degrees in all solodic soils with 
medium textured surfaces (Auburn, Beeron, Coonambula, Hawkwood, Shurback, 
Toondoon, Wivenhoe soils), red earths (Glenrock, Chessborough soils) and the red- 
brown earth (Boyne soil). Crusting is evident in all the clay soils (Derra, Durong, 
Grindstone, Lacon, Nail soils) and prairie soils (Boynewood, O'Bil Bil soils). Coarse 
aggregates in the surface affects seed germination by reducing soil to seed contact area, 
particularly for small seeded crops and some legume crops. This problem is evident in 
the grey clays (Derra, Durong soils). 

It is desirable that a soil can be cultivated over a wide range of moisture levels 
to give some flexibility to the timing of operations. Soils with moisture contents above 
that range are too wet to cultivate, and cultivation of the soil at moisture contents below 
that range gives a coarse seed bed. The effects are more pronounced for land uses 
where timing of operations are critical to achieve favourable markets. The clay soils 
(Derra, Durong, Grindstone, Lacon, Nail soils) have a narrow range of water content 
when they can be tilled effectively. The hardsetting texture contrast soils (Auburn, 
Beeron, Coonambula, Hawkwood, Shurback, Toondoon, Wivenhoe soils) and prairie 
soils (Boynewood, O'Bil Bil soils) have a narrow to moderate moisture range for 
cultivation. 
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Adhesive soils affect the recoverability and condition of root crops. Root crops 
ideally require friable soils, so harvest machinery can easily lift and remove the crop 
from the soil. The majority of the massive surfaced soils and clay soils are adhesive to 
varying degrees. 

4.3.8 Secondary salinisation 

Changes in hydrology caused by clearing and irrigation may change the salinity of the 
soil profile. Secondary salinisation is a serious threat to the viability of the irrigation 
area. 

Studies in the Burdekin (Gardner and Coughlan 1982) have shown that surface 
salinisation occurs at the interface of permeable and slowly permeable soils. Drainage 
water below the root zone of the permeable soils (intake areas) moves downslope and 
raises the watertable where restricted permeability is encounted (contact areas). 
Provided the watertable remains close to the surface (within about 1 m) evaporation will 
concentrate salts at the surface by capillary flow. The severity of surface salinisation will 
depend on the period of time that watertables are maintained close to the surface. Root 
zone salinisation may also result. 

Preliminary results from the Red Farm area indicate that seepage water at 
contact areas has a similar salinity to the water applied in irrigation on upper slopes 
(Shaw personal communication). This indicates that the underlying geology and the 
soils are contributing little to the salt levels. Intensive investigations are required on a 
range of soils and landscapes. 

Management should involve careful monitoring of the quantity and quality of 
irrigation water applied to intake areas. The soils acting as intact areas are well drained 
permeable red earths (Glenrock soil) and are valuable horticultural soils. The contact 
areas are usually solodic soils (Chessborough, Pearlinga, Washpool, Wivenhoe soils). 
If the intake areas are cleared and continue to be used for irrigated cropping, a larger 
number of seepage areas and more extensive salinisation will be expected. The 
retention of native trees and/or construction of drains may lower the watertables and 
reduce salinisation. The effectiveness of drains depends on the permeability of the 
subsoils. 

The effect of widespread irrigation on regional watertables is unknown. Initially, 
irrigation will leach salts to lower in the profile in soils with moderate to high salt levels. 
The amount of leaching will depend on the amount of deep drainage. The long term 
affect on watertables requires investigation. Electromagnetic induction (EM) 
measurements of various soils and landscapes show high salt levels in the strongly sodic, 
slowly permeable soils such as the solodic soils and clays. 

Water quality varies according to the source. Table 7 shows the range and 
average electrical conductivity (EC) of water in the Boyne River at Derra, the 
Mundubbera weir and the Auburn River at Glenwood above the proposed dam site. 
The range of sodium adsorption ratios (SAR) is also included. Water salinity ranges 
from high in the Boyne River to medium in the Auburn and Burnett Rivers. SAR 
values are low. 
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EC measurements indicate that the water is suitable for all crops except very low 
salt tolerant crops (Gill 1984). The SAR levels indicate few problems except for sodium 
sensitive crops• These recommendations are based on the likely effect of water when 
used for irrigation and should be used as guidelines only. Precise standards are virtually 
impossible to set, since the conditions of use must be taken into account and will modify 
the effects of the water. Factors which must be considered include; 

• type of crops to be irrigated 
• soil type 
• climate and season 
• irrigation method 
• management of irrigation and drainage 

The standards of these interacting factors are beyond the capability of this study. 
Shaw et al. (1987) discuss these factors in detail. 

Table 7. Electrical conductivity (EC) and sodium adsorption ratio (SAR) of water in 
the Auburn, Burnett and Boyne Rivers 

Auburn R. Burnett R. 

(June lg71 to Dec lg88) (May 1976 to Nov 1988) 
EC (dS/m) SAR EC (dS/m) SAR 

Boyne R. 

(Aug 1985 to  Sept 1988) 
EC (dS/m) SAR 

Range 0 . I  to I . I  0.4 to 3.3 0.13 to 1.16 1.4 to 2.6 0.76 to 1.25 2.7 to 3.3 

Average O. 47 O. 7 1.0 

Source: Water Resources Commission (unpublished data). 

4.3.9 Water erosion 

Water erosion causes soil degradation and long term productivity decline on unprotected 
sloping land through the loss of soil, organic matter and nutrients. Crop damage, higher 
working costs, uneven harvest heights and damage caused by silt deposition also results 
from soil erosion. 

Soil erosion by flowing water is determined by climatic factors such as amount, 
distribution and intensity of rainfall, landform such as gradient and slope length, soil 
erodibility and management practices such as maintaining surface trash• 

Within the study area, erosion potential is determined by slope, soil erodibility 
and management. The slope limits for the soil types and crop are outlined in Appendix 
V. Land with slopes less than the limits is considered suitable for permanent cultivation• 
Land uses such as horticultural tree crops and pastures have higher slope limits than 
other uses because of the reduced cultivation and increased plant cover. 

The well drained permeable red earths, and red and brown prairie soils have an 
upper slope limit of 8% for arable agriculture. The highly erodible texture contrast soils 
have an arable slope limit of 1%. 
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Where furrow irrigation is used, water flow in furrows on too steep a gradient can 
cause soil erosion. Gradient of the furrow can be decreased by adjusting the furrow 
direction at an angle to the slope. Over topping of furrows especially those with 
excessive side slopes can initiate rill erosion. Soil type and slope in combination with 
furrow infiltration have been used to determine suitability of a UMA for furrow 
irrigation. 

4.3.10 Furrow infiltration 

Irrigation type (flood, spray) and design (furrow length, slope) should be tailored to the 
permeability attributes of each soil. For furrow irrigation, long furrow lengths and 
application times are inappropriate for soils where a significant deep drainage component 
is likely to occur, especially at the headditch end. Furrow irrigation is suitable only on 
low sloping land (see section 4.3.9) and slowly permeable clays (Durong, Grindstone, 
Lacon, Nail soils) and solodic soils with medium textured surfaces (Auburn, Coonambula 
soils). 

Spray, microsprinklers or drip irrigation should be used on permeable and sloping 
soils. 

4.4 Preferred land use 

The agricultural suitability map (map 2) identifies the areas suitable (classes 1, 2 and 3) 
for the various land uses. Table 8 summarises the total area of each suitability class for 
each soil mapping unit and each crop. 

The alluvial soil (Burnett soil), the prairie soil on terraces (Flagstone soil), the 
red-brown earth on relict alluvia (Boyne soil) and the red earth (Glenrock soil) are the 
soils suitable for the widest range of crops. These soils presently grow a majority of the 
district tree crops, small crops and field and grain crops. The clay soils (Durong, Lacon, 
Nail soils) and the red and brown prairie soil (Boynewood soil) are soils which are 
suitable for a wide range of field and grain crops. 

Suitability for furrow irrigation was determined on soil and slope attributes only. 
Crop suitability and furrow irrigation suitability are combined to determine if a crop is 
suitable for furrow irrigation in a particular area. This is shown in Table 8 where the 
Auburn soil mapping unit has 1335 ha suitable for furrow irrigation. However, only 946 
ha are suitable for furrow irrigating vegetables, cruciferae, cucurbits, asparagus, potato, 
sunflower, soybean and summer and winter grains. 

It is desirable that land suitable for the wider range of uses be maintained in a 
productive state. The horticultural industry, particularly citrus, will be the likely main 
user of increased allocation of irrigation water. The suitable soils adjacent to the rivers 
will be the main development areas. 
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The Water Resources Commission requested the Land Resources Branch of the 
Queensland Department of Primary Industries undertake a 1:50 000 soil survey and 
land suitability assessment for irrigated crops in an area 5 km either side of the Auburn 
and Burnett Rivers from Mundubbera to a proposed dam site 18 km up the Auburn 
River. 

The proposed dam will supply irrigation water to the study area with excess 
water being released down the Burnett River. The current land uses in the study area 
are dominated by tree crops (predominantly citrus), grapes, improved pastures for seed 
production and grazing, maize and sorghum grain crops. The horticultural industries 
utilise the majority of the existing available water. An increase in water allocations has 
the potential to increase production of all agriculture, particularly horticultural crops. 

This report describes and catalogues the land resources of 28 712 ha of land. 
The resources are described in terms of geology, landform and soils. A total of 23 soils 
were identified and mapped (Map 1). 

The lands were assessed in terms of land suitability for growing avocado, citrus, 
mango, pecan, low chill stone fruits, grapes, winter grains, summer grains, safflower, 
sunflower, navybean, mungbean, chickpea, lucerne, soybean, peanut, potato, vegetables, 
cruciferae, cucurbits, asparagus and improved pastures. Each of the 412 unique map 
areas (UMAs) were individually assessed for their suitability for growing the crops. A 
total of 897 ha is suitable (class 1, 2 and 3 land) for avocado, 3500 ha for citrus, 1364 
ha for mango, 3786 ha for pecan and low chill stone fruits, 6222 ha for grapes, 7678 ha 
for winter grains, 7714 ha for summer grains, 3337 ha for safflower, 6633 ha for 
sunflower, 3312 ha for navybean, 3329 ha for mungbean and chickpea, 4236 ha for 
lucerne, 6625 ha for soybean, 3095 ha for peanut, 6821 ha for potato, 7707 ha for 
vegetables, cruciferae, cucurbits and asparagus, 13 014 ha for improved pastures. A total 
of 5548 ha is suitable for furrow irrigation. However, no account was taken on the 
availability of the land. 

All land considered marginal/currently unsuitable (class 4) for any agricultural 
use is of dubious benefit due to the high costs of and/or unreliable production, or land 
degradation. Future changes in technology may prove these lands to be suitable. 

The significant limitations to production were identified and assessed for each 
UMA. The limitations assessed were climate, water availability, wetness, soil depth, 
rockiness, microrelief, soil physical condition, secondary salinisation, water erosion and 
furrow infiltration. 

The report identifies the areas of land suitable for irrigated agricultural 
development and the management needs of these lands. The guidelines are aimed at 
promoting sustained or improved productivity while avoiding degradation of the land 
resources. 
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The resource data can be rapidly reassessed for the suitability of new crops or 
where changing technology alters suitability. The system of recording resource and 
suitability data is compatible with the computer aided drafting system whereby data can 
be printed in map or overlay form. 

The information in the report will be useful to industry groups, land holders, local 
authorities and government departments who have a commitment to maintain the land 
in a highly productive state. 

A number of constraints on agriculture need to be addressed for any development 
of the area. These include: 

A detailed cost benefit study is required. 
The possibility of salinisation requires detailed investigation of the effects 
of irrigation and watertables on a range of soils and landforms. 
Maintenance of native vegetation where secondary salinisation may result 
and investigation of the feasibility of drains in these areas to lower 
watertables. 
The long term effects of irrigation on regional watertables is unknown. 
Further information is required on the factors which will modify the 
efficiency of irrigation. These factors include the type of crops, soil types, 
climate and season, irrigation method, management of irrigation and 
drainage. This information will determine the most suitable irrigation 
method and management for the different soils and crops while limiting 
the effects of salinity. 
Generally, the size of existing farms is small (260 ha) resulting in small 
areas of uniform soil types on a farm. 
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APPENDIX II 

CONVENTIONS USED IN THE DESCRIFFION OF THE MORPHOLOGY 

AND LANDFORM OF THE SOIL TYPES 

A soil type is a three dimensional soil body of group of soil bodies, such that any profile 
within the body(s) has a similar number and arrangement of major horizons whose 
attributes, primarily morphological, are within a defined range. All profiles within the 
unit have similar parent materials. 

The soil type may be at varying levels of generalisation depending primarily on the scale 
of the survey and density of ground observations. 

A soft variant is a soil clearly outside the range of defined soil types but not extensive 
enough to warrant defining a new type. 

Principle Profile Form (PPF) as defined by Northcote (1979) are listed in order of 
frequency of occurrence. A "p" after the PPF denotes ploughed. 

Great Soil Group as described by Stace et al. ( /968) .  The Great Soil Groups are listed 
in order of frequency of occurrence. 

Mierorelief as in McDonald et al. (1984). 

Landform as in McDonald et al. (1984). 

The pH profiles are based on field determinations for each horizon. 

Horizons as in McDonald et al. (1984). 

Textures are field textures as in McDonald et al. (1984) 

Structure as in McDonald et al. (1984) 

Segregations as in McDonald et al. (1984) 

Boundaries in the soil profile diagram are: 

clear to abrupt 

gradual to diffuse 

Boundary type as in McDonald et al. (1984) 

Frequency of occurrence 

Frequently = >30% of occasions 

Occasionally = <30% of occasions 
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Surface condition as in McDonald et al. (1984) 

Colour codes (moist) are those of Oyama and Takehara (1967) while colour 
nomenclature is based on the Value/Chroma rating system of Northcote (1979) and 
utilising the following table: 

Value/Chroma 2a = 4/1, 4/2 to 6/1, 6/2 

Value/Chroma 2b = 5/3, 5/4 to 6/3, 6/4 

Value/Chroma 1 2a 2b 4 5 
Rating 

Hue 
10R dark red-grey red-brown red red 
2.5YR dark grey-brown red-brown red red 
5YR dark grey-brown brown red-brown red-brown 
7.5YR dark grey-brown brown yellow-brown brown 
10YR dark grey yellow-brown yellow brown 
2.5Y dark grey yellow-grey yellow olive-brown 
5Y dark grey yellow-grey yellow olive 
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A P P E N D I X  Il l  

D E S C R I F F I O N  O F  T H E  

Soil type: 

Concept 

Great soft group: 

Principle profdc form: 

Snbstrate material: 

Landform: 

Surface condidoa: Hard.setting 

MicroreJief: Nil 

0 0 A l/Ap: 

I 0.'15 ~ 0  ~'0 

~ 0 1 3 5  A2.cb: 

t50 

B2 

B2: 

Auburn 

Alkaline texture contrast soil on relict alluvial plains 

Solodic soil 

Dy2.43, Dy3.43, Dbl.43 

Cainozoic alluvia 

Alluvial plain 

Grey-brown, dark or brown (7.5YR 3/2. 4/2, 
4/3); clay loam to clay loam sandy, occasionally 
sandy loam; massive or moderate to weak <5 
mm granular. Field pH 6.5 to 7.0. Clear to 
abrupt change to - 

Brown or grey-brown (7.5YR 5/2, 5/3, 5/4, 
6/2, 6/3); clay loam to clay loam sandy, 
occasionally sandy loam; massive; occasionally 
<10% manganiferous nodules <6 ram; 
conspicuously bleached. Field pH 6.5 to 8.5. 
Abrupt change to - 

Frequently mottled, especially upper part of B2; 
Brown, yellow-brown or grey-brown (7.5YR 
4/2, 4/3. 4/4, 5/2, 5/3, 5/4, 5/5, 6/3, IOYR 
4/3, 5/2, 5/3, 5/4, 6/3, 6/4, 6/5) frequently 
becoming paler at depth; light medium clay to 
heavy clay; strong 5 to 20 mm angular blocky 
or lenticular; frequently < 10% manganiferous 
nodules and calcareous concretions <6 mm. 
Field pll 8.5 to 9.5. 

, pH > 8.5 at 0.4 to 0.8 m 

Auburn red variant: 
as above; gradual to diffuse change at 0.6 to 
1.3 m to-  

D: Red-brown or brown (5YR 4/4, 4/6, 5/6, 
7.5YR 4/6,10YR 4/6); medium to heavy clay; 
strong 5 to 20 m angular blocky; < 10% 
manganiferous nodules, soft segregations 
and/or calcareous concretions < 6 ram. pH 8.5 
to 9.5. 

SOIL T Y P E S  
SoU type: 

Concept: 

Great soil group: 

Priac/ple profile form: 

Substrate material: 

Landform: 

Surface condition: 

Microrcfief: 

0 
0.05 

0.15 

0.50 

Beeron 

Alkaline texture contrast soil with a clay 10am surface 
developed on siltstones and mud.stones 

Solodic soil 

Dy3.43. Dy2.43, Dbl.43, Dy3.13p, Dbl.13p 

Siltstones and mudstones of the Carboniferous Casweil Cree k 
Group and Crana Beds, Triassic Cynthia Beds 

Slopes of rises, low hills and hills. Slope 1 to 10%. 

Hardsetting 

Nil 

~o AI/Ap: 

~ , , , ~  0 20 

- ~ 0 " 3 5 .  A2.cb: 

B2 

\ 
\ B2: 
\ 
\ 
\ 
\ 
\ 
\ 

B3/C \ \  B3/C: 

\ 
\ 

Dark or grey-brown, OCGLSionally brown (7.5YR 
3/2, 3/3, 4/2, 4/3, 10YR 3/2); clay loam, clay 
loam sandy to sandy clay loam; massive or 
weak to moderate <5 mm granular. Field pH 
6.0 to 7.0. Clear to gradual change to - 

Brown, grey-brown, grey or yellow-brown 
(7.SYR 5/2, 5/3, 5/4, 6/3, 10YR 5/2, 6/3, 6/4); 
clay loam, clay loam sandy to sandy clay loam; 
massive; occasionally < 10% manganiferous 
nodules <6 nun; conspicuously bleached. Field 
pH 6.5 to 7.5. Abrupt to sharp change to • 

Frequently mottled; yellow-brown" brown, 
yellow or occasionally grey-brown (7.5YR 4/2, 
IOYR 4/3, 4/4, 5/3, 5/4, 5/6, 6/4); medium 
to heavy clay; moderate to strong 5 to 20 mm 
angular blocky or occasionally lenticular; 
frequently < 10% manganiferous or 
fer romanganiferous nodules and/or calcareous 
concretions <6 ram. Field pH 7.5 to 9.5. 
Gradual to diffuse change to - 

as above with rock fragments or rock. Field 
pH 8.0 to 9.5. 

pH > 8.5 at 0.3 to 0.6 m if no rock at 0.6 m 

Beeron rocky phase 
As above with >20°,6 rock fragments. B2 
horizon to 0.45 m over C horizon. 

Beeron eroded phase 
As above. Severely eroded. 

Soil type: 

Great soil group: 

Principle profile form: 

Substratc material: 

Landform: Terraces 

Surface condition: Hardsetting 

Microrclief: Nil 

0 0 AI/Ap: 

1 
+ :  

A3/BI: 

Boyne 

Brown massive surface over red structured clay on alluvia 

Red-brown earth 

Gn3.12, Dr2.23, Dr2.13, Dr2.12, Dr3.12, Dr2.22, Dr2.33 

Cainozoic alluvia 

B2: 

1.50 iS0 

Brown, red-brown or occasionally dark (5YR, 
7.5YR 3/2, 3/3, 3/4, 4/3, 4/4); sandy loam to 
clay loam; massive. Field pH 6.0 to 7.5. Clear 
to gradual change to - 

Frequently occurs; red-brown or brown (5YR 
4/3, 4/4, 4/6, 7.5YR 4/4, 5/4); sandy loam to 
clay loam; massive; occasionally bleached. 
Field pH 6.0 to 8.0. Clear to gradual change 
to-  

Occasionally occurs; red or rod-brown (2.5YR, 
5YR 4/4, 4/6); sandy clay loam, clay loam, clay 
loam sandy, light clay; massive to m(glerate <5 
mm subangular block. Clear to gradual change 
to-  

Red or red-brown (2.5YR 3/6, 4/6, 5YR 3/6, 
4/4, 4/6); light clay to medium clay: moderate 
to strong 2 to 10 ram. occasionally 20 ram, 
subangular or angular blocky;, frequently < 10% 
manganiferous nodules <6 mm. Field pH 7.0 
to 9.0. 

Soil type: 

Concept 

Great soil group: 

Principle profile form: 

Substratc material: 

1.amdform: 

Surface condition: 

Microrelief: 

3° ° 0.0 A ~  
0.10 0.10 

~" 0.25 
0.30 \ \  B2 

\ 
\ 

N 
N 

N 
N 

0.75 

83 

1.50 

Boynewood 

Red or brown noneracking clay developed on siltstones, 
mudstones and andesite 

Prairie soil 

Uf6.31, Uf6.34, Grd.12 

Sihstone, mudstone and andesite of the Carboniferous 
Caswell Creek Group and Crana Beds, Devonian andesite 

Upper slopes of rises, low hills and hills. Slopes I to 8% 

Crusting, firm 

Nil 

AI: 

Bh 

Brown or dark (5YR 3/2. 3/3, 7.5YR 3/2, 3/3, 
3/4, 4/3, 4/4, 10YR 3/2, 3/3); clay loam, light 
clay to light medium clay; strong <5 mm 
granular. Field pH 6.5 to 7.5. Clear togradual 
change to - 

Red-brown or brown (5YR 3/3, 3/4, 4/3, 4/4, 
7.SYR 3/3, 3/4. 4/4); light clay to medium clay;, 
strong 2 to 10 mm subangular blocky. Field 
pH 7.0 to 8.0. Gradual to diffuse change to - 

B2: Red-brown. red or brown (2.5YR 4/6. 5YR 
3/6. 4/4. 4/6, 4/8. 7.SYR 4/4, 4/6); light 
medium to heavy clay; strong 2 to 10 mm 
subangular blocky frequently becoming 
lenticular in lower B2. Field pH 7.0 to 8.5, 
Gradual to diffuse change to - 

Red-brown" brown or yellow-brown (5YR 4/4, 
4/6, 5/8, 7.5YR 4/4.5/6,10YR 4/4, 6/4): light 
clay to medium heavy clay; strong 2 to 10 mm 
subangular block; >2% rock fragments. Field 
pH 7.0 to 9.0. 

1.50 Boynewood rocky phase 
As above with >20% rock fragments. 



Soil type: 

Concept: 

Great soil group: 

Principle profile form: 

Substrate material: 

Landform: 

Surface condition: 

Mio-oreUcf: 

0 0 

0.15 A ~ 0 . / , 0  

B/2A/2B/C 

1.50 1.50 

Burnett 

Brown layered soil of alluvial origin 

Alluvial soil 

Um 1.43, Um5.52 

Quaternary alluvia 

Terraces and channel benches 

Firm or soft or loose or hardsetting 

Nil 

At: Brown or dark (7.SYR 3/2, 3/3, 3/4, 4/2, 4/3, 
10YR 3/2, 3/3, 3/4); sandy loam to loam fine 
sandy and sandy clay loam; massive to 
moderate 2 to 10 mm granular. Field pH 6.0 
to 7.5. Clear to diffuse change to - 

B/2A/2B/C: Brown, dark or occasionally red-brown (5YR 
4/4, 7.5YR 3/2, 3/4, 4/3, 4/4. 4/6. 5/4, 5/6. 
IOYR 2/3, 3/3. 3/4, 4/6); layered ~ndy loam 
to light clay; massive to moderate 2 to 10 mm 
subangular blocky. Clear to diffuse changes 
between layers. Field pH 6.5 to 8.0. 
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Soil type: 

Concept: 

Great soil group: 

Principle profile form: 

Substrate material: 

Landform: 

Surface condition: Hardsetting 

Microrelief: Nil 

AI/Ap: 
O [  AI/Ap ]0 

~ x ~ x  I 2B: 

' ~0.70 

1.50 1.50 

Chessborough 

Red-brown soil over mottled yellow clay on alluvial fans 

Red earth 

Um5.52, Gn2.12, Gn2.11 

Cainozoic alluvia 

Alluvial fans. Slope 0 to 3% 

Red-brown or brown (5YR 3/3, 3/4, 4/3. 
7.5YR 3/2, 3/3); sandy clay loam, clay loam 
to clay loam ~ndy; massive. Field pH 6.0 to 
7.0. Clear to gradual change to - 

Red-brown (5YR 3/6, 4/4. 4/6, 4/8); clay loam 
to light clay; massive to weak 2 to 5 mm 
subangular block. Field pH 5.5 to 7.0. Clear 
to gradual change to - 

Mottled; yellow-brown, yellow or red-brown 
(5YR 5/6, 7.5YR 5/5. 5/6, 10YR 5/6, 5/8, 
6/6); light clay to medium clay; moderate to 
strong 2 to 10 mm subangular blocky; < 10% 
ferromanganiferous or manganiferous nodules 
<6 mm. Field pH 5.5 to 9.0. 

Soil type: 

Coo~pe 

Great soil group: 

pmee form: 

Substrate material: 

Landform: 

Sorface condition: Hard~tting 

Microrelief: Nil 

O] AVAp ]0 AI/Ap: 

0.10 ~ " ~ 0 . 1 5  

" ~0.40 

ta2 B2: 

tSO 1.50 

Coonambula 

Alkaline texture contrast soil along creeks 

Sulodic soil 

Dy2A3, Dy2.42. Dy3.43, Dbl.42. Dy3.42, Db2.42 

Quaternary alluvia 

Alluvial plains 

Dark or grey-brown (7.5YR 3/2, 4/2); clay 
loam to clay loam sandy; massive to moderate 
<5 mm granular. Field pH 6.0 to 7.0. Clear 
to gradual change to - 

Grey-brown or brown (7.SYR 5/2. 5/3. 5/4); 
clay loam to clay loam sandy; massive; 
conspicuously bleached. Field pH 6.0 to 7.0. 
Sharp to abrupt change to - 

Brown, grey-brown, yellow-brown or grey 
(7.5YR 4/2, 4/3, 4/4. 5/2, 5/3, 5/4, 6/3, IOYR 
4/2, 5/2, 5/3, 5/4, 6/3, 6/4); medium clay to 
medium heavy clay; strong 5 to 20 mm angular 
blocky; frequently manganiferous or calcareous 
nodules. Field pH 7.0 to 9.0. 

Soil type: 

Concept: 

Great soil group: 

Principle profile form: 

Substrate material: 

Landform: 

Surface condition: 

Microrelief: 

o o 
0.03 ~ 0.05 
O.lO ~ ~ B1 

0.20 

B2 

1.5C LS0 

Derra 

Strongly gllgaied (melonhole) grey or brown clay on relict 
alluvial plains 

Grey clay, brown clay 

Ug5.24, ug5.35, UgS~, Ug5.25 

Cainozoic alluvia 

Alluvial plains 

Cracking, self mulching, crusting 

Type: Melonhole gilgai 
Vertical interval: 0.4 to 1.0 m 
Horizontal interval: 10 to 20 m 

A1h Brown, grey-brown or dark (7.5YR 3/2. 3/3, 
4/2, 4/3, 4/4, 10YR 3/3, 4/2); light clay to 
medium clay; moderate to strong <5 mm 
granular or subangular blocky. Field pH 6.0 
to 8.0. Clear to abrupt change to - 

Bh Brown or grey-brown (7.5YR 3/3, 4/2, 4/3, 
4/4); light medium to medium heavy clay; 
strong 2 to l0 mm subangular blocky; 
occasionally < 2% manganiferous nodules < 6 
ram. Field pH 6.5 to 8.3. Mainly gradual 
change to - 

B2: Occasionally mottled; grey-brown, brown or 
grey (7.5YR 4/2. 4/3.4/4, 5/2, 5/3, 5/4. 6/2. 
10YR 4/3. 4/4. 5/3, 5/4) frequently becoming 
paler at depth; medium to heavy clay; strong 
<5 mm lenticular or subangular blocky; 
frequently < 10% calcareous concretions <6 
mm. Field pH 7.0 to 9.5. 



Soil type: 

Concept: 

Great sell group: 

Principle profile form: 

Sabedrate material: 

Landform: 

Surface condidom 

Microrelief: 

0 0 

0.02 ~ 0.05 

0.10 ~ 0.20 

B2 

1.5¢ tSO 

Durong 

Grey clay on relict alluvial plains 

Grey clay 

Ug5.24, UgS.16, Ug5.35 

Cainozoic alluvia 

Alluvial plains 

Cracking, self mulching, crusting 

Frequently gilgaied 
Type: Normal gilgai 
Vertical interval: <0.3 m 
Horizontal interval: 5 to 10 m 

A 11: Grey-brown, dark or occasionally brown (7.SYR 
3/1, 3/2, 3/3, 4/1, 4/2, 10YR 3/2., 4/2); light 
to medium clay; strong <5 mm granular or 
subangular blocky. Field pH 6.5 to 8.5. Clear 
to abrupt change to - 

B 1: Grey-brown, dark or occasionally brown (7.5YR 
3/I, 4/1. 4/2. 4/3, 10YR 3/2, 4/2); medium 
to medium heavy clay; strong <10 mm 
subangular blocky; frequently < 10% 
manganiferous nodules <6 mm. Field pH 7.0 
to 8.5. Clear to gradual change to - 

B2: Grey-brown, grey, yellow-brown or brown 
(7.SYR, 10YR 4/1. 4/2, 4/3, 5/2, 5/3); 
frequently becoming mottled and paler (7.SYR 
5/3, 10YR 5/3, 5/4, 6/3, 6/4) at depth; 
medium heavy to heavy clay; strong <5 mm 
lenticular or subangular blocky; frequently 
< 10% calcareous nodules <6 ram. Field pH 
8.0 to 9.5. 

pH >8.5 at 0.4 to 1 m 

A majority of sites pH 9.0 at 0.6 to 1 m 
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Soil type: 

Concept: 

Great soil group: 

Principle profile form: 

Substrate material: 

Landform: 

Surface condition: Loose 

Microrelief: Nil 

0 0 AI: 
o o5~-__,1 i 

/ - - - 1  °'° 

0 "35 ~'~3/,~B~.. / \ 
/ -, /o. o 

060 ~ a2 \ \  A3/BI: ~ 0.70 B2: 

~ ]1.05 2B: 

1. 0 "1.5o 

Evergreen 

Red sand 

(Rudimentary) podzol, (red) earthy sand 

Uc2.21, Uc4.21, Uc5.22 

Duricrusted sandstone of the Jurassic Evergreen Formation 

Alluvial fans. Slope I to 4% 

Grey-brown or dark (5YR 3/2, 4/2, 7.5YR 
4/2); loamy sand to sandy loam; single grain. 
Field pH 5.8 to 6.0. Clear to gradual change 
to -  

Frequently occurs; brown or red-brown (5YR 
4/3, 7.5YR 4/3. 6/4); sand to loamy sand; 
single grain; occasionally conspicuously 
bleached. Field pH 5.8 to 6.0. Gradual change 
to-  

Frequently occurs; red-brown (5YR 4/4, 5/4, 
5/6); loamy sand; single grain or massive. 
Field pH 5.8 to 6.0. Diffuse change to - 

Red-brown or brown (5YR 5/6, 5/8, 6/4); sand 
to loamy sand; single grain or massive. Field 
pH 5.8 to 6.0. Abrupt to gradual change to - 

Red (2.5YR, 5YR 4/8); light sandy clay loam 
to sandy clay loam; massive. Field pH 5.8. 

Soil type: 

Concept: 

Great soil group: 

Principle profile form: 

Substrate material: 

landform: 

Surface condition: 

Microrelief: 

0 0 

O.lO 

0.35 

B2 

1.50 1.50 

Flagstone 

Dark or brown structured clay loam to clay developed on 
alluvia 

Prairie soil. brown earth 

Uf6.32. Um6.32, Ddl.13, Urn6.31, Dbl.13, Ddl.12 

Quaternary alluvia 

Terraces 

Firm or hardsetting 

Nil 

A1/Ap: 

B2: 

Dark or occasionally brown (5YR 3/2, 7.5YR 
3/I,  3/2, 10YR 2/2, 2/3, 3/2, 3/3); sandy clay 
loam, clay loam to light clay; massive to strong 
2 to 5 mm granular. Field pH 6.0 to 8.0. Clear 
to gradual change to - 

Dark or brown (7.5YR 3/2, 3/3, 3/4, 4/2, 4/3, 
4/4, 10YR 2/2, 2/3, 3/2, 3/3, 3/4); clay loam 
fine sandy to medium clay; medium to strong 
5 to 10 mm subangular blocky. Field pH 7.0 
to 8.5. 

Soil type: 

Conceit: 

Great soil group: 

Principle profile form: 

Substrate material: 

landform: 

Surface condition: 

Microrelief: 

00~~ 
0.2~ ,.~ ~ 

02 

1.50 

0 

0.20 

0./.5 

Glenrock 

Red, massive, gradational to uniform soil 

Red earth 

Gn2.12, Gn2.11, Um5.52 

Cainozoic alluvia 

Alluvial fans, and crests of rises and low hills. Slopes I to 
6% 

Hardsetting 

Nil 

AI/Ap: 

A3/BI: 

B2: 

Red-brown or red (2.5YR 3/3, 3/4, 4/4, 5YR 
3/3, 3/6, 7.5YR 3/3); sandy clay loam, clay 
loam, clay loam sandy; massive to weak 2 to 
5 mm granular. Field pH 6.0 to 7.5. Clear 
change to - 

Frequently occurs: red (2.SYR 3/4, 3/6, 4/4, 
4/6, 5YR 3/6); clay loam to light clay; massive. 
Field pH 5.5 to 7.0. Diffuse to gradual change 
to-  

Red (10YR 3/6, 2.5YR 3/6, 4/6, 4/g); clay 
loam to light clay; massive to weak 2 to 5 mm 
polyhedral or suhangular blocky; occasionally 
< 10% ferromanganiferous nodules <6 ram. 
Field pH 5.5 to 7.5. 

.50  

Glenrock structured variant 
Principle Profile Form: Uf6.31, Gn3.11, Gn3.12 

Ap: 0.15 to 0.25 m; red or red-brown (2.5YR 3/3, 
5YR 3/4, 4/4); light clay to light medium clay; 
weak to strong granular. Clear change to - 

B2: Red (2.SYR 3/6, 4/6); light medium to medium 
clay; moderate to strong polyhedral or 
subangular blocky, pH 5.5 to 7.5. 

Glenrock grey variant 
Shallow (<0.6 m) grey earth on lower slopes. 
Grey-brown sandy loam A horizon over grey 
sandy clay loam B horizon. Soils overlie 
ironstone. 

Glenrock shallow phase 
Principle Profile Form: Gn2.11, Urn5.51 

Ap: 0.15 m; red-brown (5YR 3/3); clay loam to clay 
loam sandy; massive. Clear change to - 

B2: 0.4 to 0.65 m; red-brown (5YR 3/6, 4/6); clay 
loam sandy to light medium clay;, massive to 
weak 2 to 5 mm polyhedral; pH 6.0 to 7.0. 
Diffuse to clear change to - 

B3: 0.6 to 0.75 m; red-brown (5YR 4/6, 5/6); clay 
loam sandy to light clay; massive; rock 
fragments. Clear change to - 

Yellow-brown or grey (10YR6/I,  6/4); rock. 



Soil type: 

Concept: 

Great soll group: 

Principle profile form: 

Substrat¢ material: 

lmKIform: 

Surface condition: 

Microrelief: 

0 
L A1 . ~.05 0.0~ A2 

0.13 0,13 

82 

1.50 L50 

Grindstone 

Bleached grey clay 

(Bleached) grey clay 

ug3.2 
Quaternary alluvia 

Drainage depression in alluvial plains 

Cracking 

'Nil 

AI: 

A2: 

Brown (7.5YR 3/4, 10YR 2/3); silty clay to 
light medium clay; massive to subangular 
blocky. Field pH 6.0 to 6.5. 

Brown or grey (7.SYR 4/3, 2.5YR 4/1); light 
medium clay;, massive to subangular blocky; 
sporadically bleached. Field pH 6.0 to 6.5. 

Grey (10YR 4/2, 5/3); medium heavy clay; 
strong lenticular to angular blocky; < 10% 
manganiferous concretions or soft segregations. 
and calcareous concretions <6 mm. Field pH 
8.0 to 9.0. 

43 Soil type: 

Concept: 

Great soil group: 

Principle profile form: 

Substrate material: 

Landform: 

Surface condition: 

Microrelief: 

01 - 0 
A1 I 

0.10 ~ 0.15 

0.25 A ~  0./.0 

0.50[ [32 

\ \  
\ 

\ 
\ 

\ 
\ 

\ 
\ 

\ ,  
C L20 

1.50 LS0 

Hawkwood 

Mottled, neutral to alkaline texture contrast soil developed 
on sihstones and sandstones 

Solodic soil, soloth 

Dy3.42, Dy3.41, Dr3.42, Dr3.41 

Sihstones and sandstone of the Jurassic Evergreen Formation 

Slopes of rises and low hills. Slopes 0 to 8% 

l-lardsetting 

Nil 

AI: 

A2: 

B2: 

Brown or grey-brown (5YR. 7.5YR 4/2, 4/3); 
sandy loam, fine sandy loam to clay loam; 
massive. Field pH 5~~; to 6.5. Clear to gradual 
change to - 

Grey-brown or brown (7.5YR 5/4, 6/2, 6/3); 
sandy loam, fine sandy loam to clay loam; 
massive; conspicuously bleached. Field pH 5.5 
to 6.0. Abrupt change to - 

Mottled; yellow, yellow-brown or rod-brown 
(5YR 4/6, 7.5YR 5/6,10YR 5/6, 6/3); medium 
to medium heavy clay; strong 5 to 20 mm 
angular blocky. Field pH 6.0 to 8.0. Gradual 
to diffuse change to - 

C: Weathered rock. 

Soft type: 

Concept: 

Great soil group: 

Principle profile form: 

Substrate material: 

Landform: 

Sod'ace condition: 

Microreliefi 

0 0 
0.03 ~ 0.06 

B1 
0.15 ~ ~ ~ 0.20 

B21 

0.S© ~X 

\ 
\ 

o.8c \ \  

\\ \ 
e22 \\ 

\\ \, \\\\ [tlO 
B3/C \ 

1.50 \ 1.50 

Lacon 

Brown, black and grey clay soils developed on siltstones, 
mudstones and andesite 

Brown clay, black earth, grey clay 

Ug5.32, Ug5.34, Ug5.13, Ug5.22, Ug5.14, UgS.15, UgS.16 

Sihstones, mudstones, and andesite of the Carboniferous 
Caswell Creek Group and Crana Beds, Triassic Cynthia Beds, 
Devonian andesite 

Lower slopes of rises, low hills and hills. Slopes 0.5 to 6% 

Cracking, self mulching, crusting 

Frequently occurs 
Type: Linear gilgai 
Verticle interval: 0.1 to 0.15 m 
Horizontal interval: 5 to 10 m 

AI h Dark, brown or grey-brown (7.5YR 2/2, 3/1, 
3/2, 3/3, 4/2, 4/3, 10YR 3/2, 3/3, 4/3); light 
clay to medium clay; strong <5 mm granular. 
Field pH 6.5 to 9.0. Clear change to - 

Bh Dark or brown (7.SYR 3/I, 4/1, 4/3, 10YR 
3/2, 4/3); light medium to medium clay; strong 
2 to 10 mm subangular blocky. Field pH 7.0 
to 9.0. Gradual to diffuse change to - 

Brown, dark, grey-brown or grey (7.5YR 3/I, 
3/4, 4/I,  4/3, 4/4, 10YR 3/1.3/2,  4/2, 4/3, 
4/4); medium to heavy clay; strong <5 mm 
lenticular; frequently <10% manganiferous 
nodules <6 mm. Field pH 7.5 to 9.5. Diffuse 
change to - 

Brown or yellow-brown (7.5YR 4/6, 5/4, 5/6, 
10YR 4/4, 4/6, 5/3, 5/4. 5/5); medium to 
heavy day;, strong <5 nun lenticular; frequently 
< 10% manganiferous nodules and calcareous 
concretions <6 ram. Field pH 8.5 to 9.5. 
Diffuse change to - 

As above with rock fragments or rock. Field 
pH 8.5 to 9.5. 

B21: 

B22: 

B3/C: 

Soil type: 

Concept: 

Great soil group; 

Principle profile form: 

Substrate material: 

Landform: 

Surface condition: 

Microrelief: 

0 0 
0.05 ~ ~.1o 

B1 
0.20 ~ - ~  . ~ . ~ . . ~  . ~  

B 2  

tS0 .SO 

Nail 

Brown cracking clay on relict alluvial plains 

Brown clay, red clay 

Ug5.34, Ug5.38 

Cainozoic alluvia 

Alluvial plains, rises 

Sea~nally cracking, crusting 

Nil 

All: 

0.30 BI: 

B2: 

Brown, dark or occasionally red-brown (5YR 
3/2, 3/3, 7.5YR 3/2, 3/3, 3/4,10YR 3/3); light 
clay to light medium clay; strong <5 mm 
granular. Field pH 6.5 to 8.0. Clear change 
to-  

Brown or red-brown (5YR 3/3, 4/3, 4/4, 7.5YR 
3/3, 10YR 3/4); light to medium clay; strong 
2 to 5 mm subangular blocky. Field pit 7.0 to 
8.5. Diffuse change to - 

Brown or red-brown (5YR. 7.5YR, 10YR 4/4, 
4/6); light medium clay to heavy clay; strong 
2 to 10 mm lenticular or subangular blocky; 
frequently < 10% manganiferous nodules and 
calcarious concretions <6 ram. Field pH 7.0 
to 9.0. 
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¸Soil type: 

C o . ¢ ~  

Great soil group: 

Principle profile form: 

Substrat¢ nmterial: 

Landform: 

Surface condition: Hardsetting 

Microrelief: Nil 

AI/Ap: 
0 1  AI/Ap l 0 

° , ° ~ . . . ~  I 
-io- o : 

j 

8C 

i.$0 1.50 

O'Bil Bil 

Noncracking clay soil with cobble (0.06 to 0.2 m) on the 
surface developed on conglomerate 

No suitable group, affinities with prairie soil 

Uf6.4, Uf6.31 

Boulder conglomerate of the Triassic Cynthia Beds 

Slopes of rises and low hills. Slopes 0 to 12% 

BC: 

Brown or dark (7.SYR 3/2, 3/3, 3/4, 4/3, 
10YR 3/2, 3/3); light clay to light medium clay; 
moderate to'strong 2 to 5 mm granular; 2 to 
20% 0.06 to 0.2 m cobble. Field pH 6.0 to 7.5. 
Clear change to - 

Frequently mottled; brown or red-brown (5YR 
3/4. 3/6. 4/4. 4/6. 7.5YR 4/3, 4/4, 10YR 3/3, 
3/4, 4/3. 4/4); light medium clay to medium 
heavy clay; strong 2 to 10 mm subangular to 
angular blocky. Field pit 7.0 to 8.5. Gradual 
to diffuse change to - 

Frequently mottled; yellow-brown, brown or 
occasionally yellow (7.5YR 5/4, 5/6, 6/5, 10YR 
4/6, 5/4, 5/6, 6/4); light medium clay to 
medium heavy clay; strong angular blocky 
occasionally lenticular. Field pH 7.5 to 9.0. 

Clay with "rock fragments. Field pit 8.0 to 9.0. 

sou t~ :  

Concept: 

Great soil group: 

Principle profile form: 

Substrate material: 

landform: 

Surface condition: 

Microrclief: 

0.0~ ~ A1 I n 

""  " "  ""  "'" " [:).15 

A2cb 

0J.0 ~ C),70 

B2 

1,50 LSO 

Pearlinga 

Sandy surfaced texture contrast soil developed on alluvial 
fans 

Solodic soil, solodized solonetz, soloth 

Dy5.42, Dy5.43, Dy5.41, Dy3.42, Dy3.41 

Sandstone of the Jurassic Evergreen Formation 

Alluvial fans. Slopes 1 to 4% 

Loose or hardsetting 

Nil 

AI: 

A2cb: 

B2: 

Grey-brown or dark (7.5YR 3/2, 4/2); loamy 
sand to light sandy clay loam; massive. Field 
pH 6.0 to 6.5. Gradual to clear change to - 

Grey-brown or brown (7.5YR 5/2, 5/3, 6/2, 
6/3, 7/2, 7/3); loamy sand to light sandy clay 
loam; massive; conspicuously bleached. Field 
pH 5.5. to 7.5. Abrupt to sharp change to - 

Mottled: yellow-brown, grey. brown, grey-brown 
or occasionally yellow (7.5YR 5/2, 6/2. 6/3, 
10YR 5/5, 6/2, 6/3, 6/4): sandy clay to 
medium clay; moderate to strong I0 to 50 mm 
angular blocky, prismatic or columnar: 
frequently < 20% manganiferous nodules < 20 
ram. Field pH 5.5 to 8.5. 

Soil ty l~ 

C o o o ~  

Great soil group: 

Print/pie profile form: 

Substrate material: 

Landform: 

Surface condition: Hardsetting 

Microrelief: Nil 

AI/Ap: 0 0 

0A0 .~...~..~ ..... 

0.25 0.25 
A2: 

" ~0.60 

B2 B2: 

t50 iS0 

Riverleigh 

Texture contrast soil with a bleached A2 horizon over a dark 
or brown clay subsoil or terraces 

Solodic soil 

Dbl.32, Dy2.32, Dy2.42, Ddl.33, Dbl.33 

Quaternary alluvia 

Back slope of terraces 

Dark or brown (5YR 3/1, 3/2, 7.5YR 3/2, 
3/3, 3/4, 4/3, 10YR 3/2, 3/3); clay loam fine 
sandy to silty clay loam; massive to moderate 
2 to 10 mm granular. Field pH 6.0 to 7.5. 
Gradual to diffuse change to - 

Brown or grey-brown (7.5YR 4/2. 4/3. 4/4, 
5/2, 5/3); clay loam fine sandy to silty clay 
loam; massive to weak 5 to 10 mm subangular 
blocky; sporadically to conspicuously bleached. 
Field pH 6.5 to 8.0. Clear to abrupt change 
to -  

Brown, grey-brown, dark or occasionally red- 
brown (5YR 4/4, 7.5YR 3/3, 4/2, 4/3, 4/4, 
10YR 3/2, 3/3, 4/4); light medium to medium 
heavy clay; strong 5 to 20 mm angular blocky 
or prismatic; frequently < 10% manganiferous 
nodules <6 ram. Field pH 7.0 to 8.5. 

Soil type: 

Concept: 

Great soil group: 

Principle profile form: 

Substrate material: 

Landform: 

Surface condition: 

Microrelief: 

Ap 

o.~s ~ ~.2o 

A2cb 

0J.0 ~ 3.60 

3.70 

B2 

1.50 kS0 

Shurback 

Texture contrast soil with clay loam surface and numerous 
nodules in lower A2 horizon developed on alluvial fans 

Solodic soil 

Dy3.42, Gn3.06 

Cainozoic alluvia 

Alluvial fans. Slopes 0 to 3% 

Hardsetting 

Nil 

Ap: Grey-brown (5YR, 7.5YR 4/2); clay loam; 
massive. Field pH 6.0 to 7.0. Clear change to 

A2cb: 

Bh 

B2: 

Brown or grey-brown (7.5YR 5/3. 6/2): clay 
loam; massive; 10 to 20% manganiferous 
nodules 6 to 20 ram; conspicuously bleached. 
Field pH 7.0 to 8.0. Clear change to - 

Frequently occurs; yellow-brown or brown 
(7.5YR 5/3, 10YR 5/4); light clay; moderate 
2 to 5 mm subangular blocky; <20% 
manganiferous nodules 2 to 20 mm. Field pH 
7.5 to 8.5. Clear to diffuse change to - 

Mottled; yellow or yellow-brown (10YR 5/4, 
5/5, 6/4); medium to heavy clay; strong angular 
blocky or prismatic. Field pH 7.5 to 9.0. 
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Soil type: Toondoon 

Concept: Texture contrast soil with clay loam surface over a dark grey- 
brown or brown clay subsoil developed on siltstones 

Great soil group: Sulodic soil 

Principle profile fonm Dy3.43, Dy3.42. Dy2.42, Dbl.43 

Substrat¢ material: Sihstones of the Jurassic Evergreen Formation 

i.andform: Slopes of rises. Slopes 2 to 6% 

Sm'facc conditiom Hardsetting 

Mi~orelief: Nil 

1] 0 A1/Ap: Brown or dark (7.SYR 3/2, 3/3, 3/4, 10YR 
0.05 A1/Ap 2/3); clay loam; massive. Field pH 6.0 to 6.5. 

Clear change to - 

0.20 A2cb: Brown or grey-brown (5YR 5/3, 7.5YR 4/2, 
0.2~ 5/2, 5/3, 6/3); clay loam; massive; 

conspicuously bleached. Field pH 6.5 to 7.0. 
Abrupt change to - 

0./.5 
B2: 

0.6E 

1.50 

1.00 

!.50 

Frequently mottled; grey-brown or brown 
(7.5YR 4/2, 4/3. 10YR 4/3) frequently 
becoming paler at depth; medium to heavy clay; 
strong 5 to 20 mm angular blocky: <20% 
manganiferous nodules <6 mm. Field pll 6.5 
to 8.5. Clear to gradual change to - 

Grey, yellow-brown or grey-brown (7.5YR 6/2. 
10YR 6/2. 6/4); medium to heavy clay; 
moderate to strong 5 to 20 mm angular blocky; 
rock fragments. Field pH 8.0 to 8.5. 

Soil type: 

Concept: 

Great soil group: 

Priadple profile form: 

Substrate material: 

Landform: 

Surface condition: 

Mi~orelief: 

"0 
0.05 

0.25 

0.60 

1.50 

0 
AI/Ap: 

0.20 A2.cb: 

0.45 

\ N  \ 
\ 

X 
\ 

\ 
\ 

\ ,  

B2: 

L00 B3: 

L50 

Washpool 

Texture contrast .soil with fine gravelly loamy sand to sandy 
clay loam surface over clay developed on mudstone 

Solodic soil 

Dy3.42. Dy3.43, Dy2.43 

Cainozoic alluvia over siltstones and mudstones of the 
Carboniferous Caswell Creek Group 

Slopes of low hills 

Hardsetting 

Nil 

Grey-brown or dark (7.SYR 3/2, 4/2): fine 
gravelly loamy sand to sandy clay loam; 
ma~ive. Field pH 6.0 to 7.0. Clear change to 

Yellow-brown, grey-brown or brown (7.SYR 
5/2, 5/3, 6/3, 10YR 5/3); fine gravelly loamy 
sand to sandy clay loam; massive; conspicuously 
bleached. Field pH 6.0 to 7.0. Abrupt to sharp 
change to - 

Frequently mottled; yellow-brown or yellow 
(10YR 5/3, 5/4. 5/6, 6/4); light medium clay 
to heavy clay; strong 5 to 20 mm angular 
blocky; frequently < 10% manganiferous 
nodules <6 ram. Field pH 7.0 to 9.0. Gradual 
change to - 

Yellow ( 10YR 5/6); gravelly light medium clay 
to medium heavy clay: moderate to strong 
angular blocky; rock fragments. Field pH 7.0 
to 9.0. 

Soil t ~ :  

Concept: 

Great soil group: 

Principle proOlc form: 

Substrat¢ material: 

Landform: 

Surface condition: 

Miaorclief: 

0 

• A1 o.to 

0.20 - ~ -  

0.30 ~'-~ A3/BI - ' - ,  

B 2  

0 . 7 0  

5oi not described 
at depths greoter 
Ihon 0.7-0.9m 

t50 

Wivenhoe 

Yellow structured gradational soil developed on relict alluvia 

No suitable group, affinities with solodic soil 

Gn3.75. Gn3.82. Gn3.72p 

Cainozoic alluvia 

Alluvial fans and slopes of rises and low hills. Slopes 1 to 
6c~ 

3.15 

D,35 A2: 

~.55 
A3/Bh 

Hardsetting 

Nil 

AI: 

0 .g0  

B2: 

Dark or grey-brown (5YR. 7.SYR 3/2, 4/2); 
loam fine sandy, sandy clay loam. clay loam. 
clay loam sandy; massive to moderate 2 to 5 
mm granular. Field pH 6.0 to 7.5. Clear 
change to - 

Brown or red-brown (SYR 4/3, 7.SYR 4/3, 5/3, 
5/4); loam fine sandy, sandy clay loam, clay 
loam, clay loam sandy; massive. Field pH 6.0 
to 8.0. Gradual to diffuse change to - 

Brown, yellow-brown or yellow (7.5YR 4/4, 
5/4, 5/6, 10YR 5/4, 5/6, 6/4); clay loam, clay 
loam sandy to light clay, sandy clay; massive 
to weak 2 to 5 mm subangular blocky. Field 
pH 6.0 to 8.0. Gradual to diffu~ change to - 

Mottled: yellow (10YR 5/6, 5/8, 6/5); light clay 
to medium clay; moderate to strong 2 to 5 mm 
subangular blocky; <10% manganiferous 
nodules <6 ram. Field pH 6.5 to 8.5. 

1,50 
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APPENDIX IV 

MORPHOLOGICAL AND ANALYTICAL DATA 
FOR REPRESENTATIVE SOIL PROFILES 
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APPENDIX V 

LAND SUITABILITY CLASSES 

Class definitions 

Five land suitability classes have been defined for use in Queensland, with land 
suitability decreasing progressively from Class 1 to Class 5. Land is classified on the 
basis of a specified land use which allows optimum production with minimal degradation 
to the land resource in the long term. 

Class 1 Suitable land with negligible limitations. This is highly productive land 
requiring only simple management practices to maintain economic 
production. 

Class 2 Suitable land with minor limitations which either reduce production or 
require more than the simple management practices of class 1 land to 
maintain economic production. 

Class 3 Suitable land with moderate limitations which either further lower 
production or require more than those management practices of class 2 
land to maintain economic production. 

Class 4 Marginal land which is presently considered unsuitable due to severe 
limitations. The precise effects of these limitations on the proposed land 
use are unknown. The use of this land is dependent upon either 
undertaking additional studies to determine its suitability for sustained 
production or reducing the effects of the limitations(s) to achieve 
production. 

Class 5 Unsuitable land with extreme limitations that preclude its use. 

Land is considered less suitable as the severity of limitations for a land use 
increase, reflecting either (a) reduced potential for production, and/or (b) increased 
inputs to achieve an acceptable level of production and/or (c) increased inputs required 
to prevent land degradation. The first three classes are considered suitable for the 
specified land use as the benefits from using the land for that land use in the long term 
should outweigh the inputs required to initiate and maintain production. Decreasing 
land suitability within a region often reflects the need for increased inputs rather than 
decreased potential production. Class 4 is considered presently unsuitable and is used 
for marginal land where it is doubtful that the inputs required to achieve and maintain 
production outweigh the benefits in the long term. It is also used for land where 
reducing the effect of a limitation may allow it to be upgraded to a higher suitability 
class, but additional studies are needed to determine the feasibility of this. 

Where more than simple management practices are required, this may involve 
changes in land preparation, irrigation management, the addition of soil 
ameliorants and the use of additional measures to prevent land degradation. 
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Class 5 is considered unsuitable, having limitations that in aggregate are so severe 
that the benefits would not justify the inputs required to initiate and maintain production 
in the long term. It would require a major change in economics, technology or 
management expertise before the land could be considered suitable for that land use. 
Some class 5 lands however, such as escarpments, will always remain unsuitable for 
agriculture. 
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APPENDIX VI 

LAND S U I T A B ~  CLASSIFICATION SCHEME 

FOR IRRIGATED CROPS 

CLIMATE (c) 

Effect 

Frosts suppress growth, k i l l  plants and reduce y ie ld.  

Assessment 

I nc i dence  and s e v e r i t y  o f  f r o s t s  have been used to  d i s t i n g u i s h  a f f e c t e d  areas.  

Subclass determi nation 

Crop tolerance and Local experience. 

Soi L/land 
a t t r ibu te  Level 

Suitability subclass for various crops 

Avocado Citrus ALL other 
Mango Crops * 

No to l i gh t  
f rosts 
( h i l l  tops) 
Code: Cl 

Regular f rosts 
Code: C2 

Severe f r o s t s  
(channe l  benches, 
dep ress i ons  i n  Lower 
t e r r a c e s )  
Code: C3 

2 i 1 

5 3 i 

5 4 I 

ALL other crops refers to crops Listed in this appendix. Seasonal adaptation not considered, for 

example, summer crops. 



5 

WATER AVAILABILII~((m) 

Effect 

PLant y ie ld w i l l  be decreased by periods of water stress pa r t i cu la r l y  during c r i t i c a l  growth periods. 

Asses.~nent 

PAWC 1 based on predicted values (Gardner and CoughLan 1982, Shaw and Yule 1978). Generally, PAWC relates 
to so i l  texture and pedaLity to ef fect ive rooting depth 2. 

Subclass determi nation 

PAWC subclass Limits relate to i r r i g a t i o n  frequency for spray or furrow i r r i g a t i o n  only: 

1 >100 mm = >10 days 
2 75 to I00 mm = 8 to i0 days 

3 50 to  75 mm = 5 to  8 days 
4 <50 mm = <5 days 

Subc lass  L i m i t s  do no t  a p p l y  t o  m i c r o s p r i n k l e r  o r  d r i p  i r r i g a t i o n  sys tems where sma l l  amounts o f  w a t e r  a re  

added f r e q u e n t l y .  

Soil/Land 
a t t r ibu te  Level 

Suitability subclass for various crops 

Microspr ink ler /dr ip 
i r r i ga t i on ,  Avocado, 
Citrus, Mango, Pecan, 
Stone f r u i t ,  Grapes 

Veges,  C r u c i f e r a e ,  
C u c u r b i t s ,  Asparagus ,  
P o t a t o ,  Navybean 

Safflower, Sunflower, 
Peanuts, Mungbean, Chickpea, 
Lucerne, Summer grains, Winter 
grains, Soybean, Pastures 

Structured medium to 
heavy textured so i l s  
Code: Mla to d 
(a) * 

(b) 
(c) 
(d) 

Massive uniform and 
gradationaL medium 
texture so i l s  or 
gradationaL and duplex 
so i l s  with massive medium 
textured A horizons and 
structured B horizons 
Codes: M2, 3a to d 
(a) 

(b) 
(c) 
(d) 

1 2 1 
1 2 1 
1 2 2 
i 3 3 

1 3 2 

1 3 2 
1 3 3 
1 4 4 

PAWC" PLant available water capacity 

Effective rooting depth is taken to the depth of optimal water extract ion, for  example, tree crops 
1-1.5 m, grapes and small crops 0.5 m, f i e l d  crops 0.9 m, or reduced i f  intercepted by sa l t  bulge 

or rock. 
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Duplex so i l s  with Light 
textured A horizons >0.4m 
Code: M4a to d 
( a )  1 4 3 
(b) I 4 3 
(c)  1 4 4 
(d) 1 4 4 

Uniform sands 
Code: M5a to d 

( a )  1 4 4 
(b) 1 4 4 
(c) 1 4 4 
(d) 1 4 4 

* Effective rooting depth (a) >1 m, (b) 0.6 to 1 m, (c) 0.4 to 0.6 m, (d) <0.4 m 

WETNESS (w) 

Effect 

Waterlogged so i l s  reduce plant growth and delay ef fect ive machinery operations. 

Assessment - 

Internal and external drainage are assessed. Indicator a t t r ibu tes  of internal  drainage include texture, 
pedaLity and grade of structure, coLour, mottles, segregations and impermeable Layers. SLope and 
topographic posit ion assess external drainage capabi l i ty .  Drainage class I and so i l  permeability 2 (McDonald 
et aL. 1984) are assessed and modified by plant rooting depth requirement. 

Subctass Determination 

Consultation, crop tolerance information and effects concerning delays in machinery operations. 

Drainage c l a s s "  Th i s  accounts  f o r  a l l  aspec ts  o f  i n t e r n a l  and e x t e r n a l  d ra i nage  i n  the  e x i s t i n g  
s t a t e .  Both are reassessed from the  p o i n t  o f  v iew o f  the  ease o f  d ra i nage  to  make the  f i n a l  
subc lass  d e c i s i o n .  The reassessment c o n s i d e r s  d ra i nage  spac ing  ( p e r m e a b i l i t y )  and ease o f  d i s p o s a l  

( e x t e r n a l  d r a i n a g e ) .  

Dra inage c l a s s  
1 Very p o o r l y  d ra i ned  
2 Poor l y  d ra ined  
3 I m p e r f e c t l y  d ra ined  
4 Modera te l y  w e l l  d ra i ned  
5 Well  d ra i ned  
6 Rap id l y  d ra ined  

Permeab iL i t y  
H H i g h l y  permeable 
M Modera te ly  permeable 
S SLowly permeable 
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Soi L/land 
a t t r i b u t e  Level 

Suitability subclass for various crops 

(a)Depth req. 0 to 1.5m 

Avocado 

(b)Depth req. 0 to lm (c)Depth req. 0 to .5m 

Ci t rus ,  Mango  Saf f lower,  Sunflower Grape, Veges, 
Pecan, Mungbean, Summer g r a i n s ,  Navybean, C r u c i f e r a e ,  
Stone Ch i ckpea ,  W in te r  g r a i n s ,  Peanuts  C u c u r b i t s ,  
f r u i t  Lucerne  Soybean Asparagus ,  

Po ta to  

6H I i i I I i i 
6M 2 i i I I I i 

5H 2 i i i i i I 
5M 3 2 I 2 1 2 I 
5S 4 3 2 3 2 3 2 

4H 3 2 i 2 i 2 I 
4M 4 3 2 3 2 3 2 
4S 5 4 3 4 3 4 3 

3H 4 3 2 3 2 3 2. 
3M 5 4 3 4 3 4 3 
3S 5 5 4 5 4 5 4 

SOIL DEPTH (d) 

Ef fec t  

Shallow so i l s  Limit root p r o l i f e r a t i o n  and anchorage. PLants may be uprooted during strong winds. 

Assessment 

E f fec t i ve  s o i l  depth: Depth to decomposing rock, pan or impermeable Layer. 

Subclass determinat ion 

Consul tat ion.  

Soi L/Land 
a t t r i b u t e  Level 

Suitability subclass for various crops 

Tree crops ALL other 
crops 

E f fec t i ve  soiL 
depth 

>1 m Code: D1 1 I 

0.6 to 1 m Code: D2 2 1 

0.4 to 0.6 m Code: D3 3 1 

<0.4 m Code: D4 4 I 
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ROCKINESS (r)  

Effect 

Coarse (rock) fragments I and rock in the plough zone interfere with the ef f ic ient  use of, and can damage 
agricultural machinery. Surface rock interferes with the harvesting of some crops. 

/ ~ n t  

Size and amount of coarse (rock) fragments in the plough Layer are assessed, together with machinery and 
farmer tolerance. 

Subclass 

Consultation, part icular ly related to farmer tolerances which are impLicity related to p ro f i t ab i l i t y  and 
technological capabil ity. 

Soil/land 
attr ibute level 

Su i tab i l i ty  subclass for various crops 

Size Amount % ALL t r e e  S a f f l o w e r ,  Mungbean, Lucerne,  Po ta to ,  
c rops ,  Sun f l ower ,  Soybean, Win te r  Peanuts,  
Grapes, Summer g r a i n s ,  Veges, Navybean, 
Pas tu res  g r a i n s  C r u c i f e r a e ,  C u c u r b i t s  Chickpea 

Asparagus 

No coarse fragments 1 1 1 1 

Code: RO 

20 to 60 mm 
(Grave l )  

Codes: 
G1 to  5 

<2 1 1 2 3 

2 to i0 1 2 3 4 

I0 to 20 1 3 4 5 

20 to 50 2 4 5 5 

>50 3 5 5 5 

60 to 200 mm 
(Cobble) 

Codes: 
C1 to  5 

<2 1 2 3 4 

2 to I0 1 3 4 5 

I0 to 20 2 4 5 5 

20 to 50 3 5 5 5 

>50 4 5 5 5 

By d e f i n i t i o n  (McDonaLd e t  aL. 1984), coarse f ragments  are p a r t i c l e s  g r e a t e r  than 2 mm and not  
c o n t i n u o u s  w i t h  u n d e r l y i n g  bedrock.  Rock i s  d e f i n e d  as be ing c o n t i n u o u s  w i t h  bedrock.  
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MICRORELIEF (g) 

Effect 

Uneven crop productivity associated with uneven surface water d istr ibut ion,  for example, water ponded in 
depressions. 

Assessment 

Gilgai vert ical interval relates to the amount of Levelling required. Levelling is required for ef f ic ient  
i r r igat ion and surface drainage. 

Subclass determi nation 

Local opinion and consultation. 

Soi L/land 
attr ibute level 

Vertical interval 

Suitability subclass for various crops 

<0.i m Code: GO I 
0 . i  to 0.3 m Code: GI 3 
0.3 to 0.6 m Code: G2 4 
>0 .6  m Code: G3 5 

ALL crops 

SOIL PHYSICAL CONDITION (p) 

Germination and seedling development problems associated with adverse conditions of the soil 

surface such as hardsetting, crusting and coarse aggregates. 

2. Difficulties in achieving favourable tilth with machinery in soils with a narrow moisture range for 

working. 

3. Harvesting difficulties and quality of subsurface harvest material affected by soil adhesiveness. 

Assessment 

Soil morphological properties such as texture, structure and consistence are evaluated and matched to crop 

requirements. Local experience indicates problems associated with certain soils. 

Subclass determination 

I. Plant tolerance Limits and requirements in relation to germination and harvesting, and supported 

by local experience. 

2. Local opinion of the severity of the problem of narrow moisture range. 

Effect 

i. 
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Soi L/Land 
a t t r ibu te  Level 

Suitability subclass for various crops 

ALL tree 
C rops,  
Grapes 

Safflower, Soybean 
Sunflower, 
Navybean, 
Mungbean, 
Chickpea, 
Lucerne 

Summer Winter 

grains grains 

Potato Peanuts Veges 
Cruciferae 
Cucurbits 
Asparagus 

Pas tu res  

No rest r ic t ions 
Code: PO 

Sl ight ly  adhesive 
so i ls  
Code: PI 

Massive hardsetting 

soils with sandy 

loam to clay loam 

textures with dry 

moderately firm 

consistence 

Code: P2 

Moderately adhesive 
so i ls  
Code: P3 

Crusting 
Code: P4 

Massive hardsetting 
soi ls  with Loam fine 
sandy to clay Loam 
surface textures 
with dry very firm 
consistence 
Code: P5 

Moderate moisture 
range 
Code: P5 

Strongly adhesive 
soi ls  
Code: P7 

Narrow moisture 
range 
Code: P8 

I I i i i I i i 

1 1 1 1 1 1 2 1 

1 2 2 1 1 2 2 1 

1 1 i 1 I 2 3 1 

1 2 3 1 2 2 2 2 

1 3 3 2 3 3 3 2 

i 2 2 2 2 2 2 2 

i i 1 i I 3 4 i 

1 3 3 3 3 3 3 3 
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SECONDARY SALINISATION (s) 

Effect 

Drainage Losses from permeable soiLs, usuaLLy higher in the Landscape, may cause secondary sal in isat ion 
downs Lope. 

Assessment 

Intake areas considers soiL permeability (McDonald et al. 1984) and position in the Landscape, and the 

affect of deep drainage losses may have on watertables downslope. High watertable may occur at contact 

areas where heavy textured slowly permeable soils occur. 

Subclass determi nation 

Soil permeability and position in the Landscape. HydrauLic conductivity and groundwater measurements are 
required for a wide range of soi ls and Landscapes. 

Soil/land 
at t r ibute level 

Suitability subclass for various crops 

ALL Crops 

No restr ic t ion 
Code: SO I 

Highly to moderately 

permeable soils acting 

as intact areas and 

usually higher in the 

landscape 

Code: SI 

Areas susceptible to 
development of secondary 

salinisation due to high 

watertables (contact areas) 

Code: $2 

Intake areas are not downgraded, the i symbol is used to flag the fact that deep drainage may cause 

salinisation downslope but does not detract from the value of the land. 
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EROSION (e) 

Ef fec t  

Land degradation and Long term p roduc t i v i t y  dec l ine  w i l l  occur on unprotected arable Land because of 
excessive s o i l  erosion. 

Assessment 

Soil Loss will depend on soil erodibiLity and Land slope for a particular crop and surface management 

system. For each soil type there is a maximum slope above which soil Loss cannot be reduced to acceptable 

Levels by erosion control measures. 

Subclass determi nation 

SLope Limits are determined in consultation with soil conservation extension and research personnel, and 

extension and research agronomists. The implications of the subclasses are: 

el surveyed row direction only required 

e2 conventional parallel structures required 
1 

e3 e2 measures and some surface management practices 

e4 & e5 non-arable land 

Soi L/Land 
a t t r i b u t e  Level 

Suitability subclass for various crops 

SLope % Avocado, Ci t rus ,  Mango, 
Pecan, Stone f r u i t ,  Grapes, 
Pastures 

Winter grains,  Summer grains,  
Veges, Cruci ferae,  Cucurbits,  
Asparagus, Lucerne 

Saf f lower ,  Sunflower, 
Navybean, Mungbean, 
Chickpea, Peanuts, 
Potato, Soybean 

Red earth and other 
massive so i l s  
<i I I i 
i to 2 I I 2 
2 to 5 1 2 3 
5 to 8 2 3 4 
8 to 12 3 4 5 
>12 5 5 5 

Codes: El to 6 

Red and brown 
p r a i r i e  s o i l s  
<i I i I 
i to 2 1 i 2 
2 to 4 1 2 3 
4 to 8 2 3 4 
8 to i0 3 4 5 
>10 5 5 5 

Codes: P1 to 6 

Grey and brown clays 
<i I i i 

1 to 2 1 1 2 
2 t o 4  1 2 3 
4 t o 6  2 3 4 
6 to 8 3 4 5 
>8 5 5 5 

Codes: Cl to 6 

Surface management practices" A range of options aimed at minimum soil disturbance, combined with 

the retention of harvest residue material as a surface cover. 
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Texture contrast soi ls 
with fine sandy Loam to 
clay Loam surface 
0 1 I 1 
0 t o  1 2 3 4 
l t o 2  2 4 5 
2 t o 4  3 5 5 
4 to 6 4 5 5 

>6 5 5 5 
Codes: T1 to  6 

T e x t u r e  c o n t r a s t  s o i L s  
w i t h  Loamy sand t o  sandy 
loam s u r f a c e  
0 1 1 1 

0 t o 2  1 2 3 
2 t o 4  2 3 4 
4 t o 6  3 4 5 
6 t o 8  4 5 5 
>8 5 5 5 

Code: D1 t o  6 

FURROW INFILTRATION ( i )  

Effect 

The amount of water applied must match the i n f i l t r a t i o n  characteristics of the soi l  to minimise deep 
drainage and runoff, and to determine the most suitable furrow Length. Additional management requirements 
are associated with short furrows or waterLogging in the upper end of furrows i f  furrow Lengths are too 
Long. Furrow gradient affects soi l  erosion. 

Assessment 

Soil permeability and slope are assessed. Indicator attr ibutes of permeability include texture, pedaLity 

and grade of structure, sodicity, pH, sal t  bulge. 

Subclass determi nation 

Consultation. 

Soil permeability in relation to excessive water Loss or additional management requirements. Hydraulic 

conductivity measurements required. 

SLope in relation to excessive soi l  Loss. Furrow i r r igat ion not recommended on slopes >1% for texture 
contrast soi ls and 2% for other soi ls, or slopes >0.5% in the direction of i r r igat ion (across slopes) for 
texture contrast soi ls and i% for other soi ls. SLope Limits need further substantiation for each soi l ,  crop 

and management system. 
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Soil/Land 
a t t r ibu te  Level 

Suitability subclass for various crops 

(a) Permeability 

SLowly permeable so i ls  
which are strongly 
sodic (ESP>14), strongly 
alkaline (pH>8.5) or 
sa l t  bulge at 1 m. 
Code: I i  

Soils which are sodic 
(ESP 6 to 14), moderately 
alkaline (pH7.5 to 8.5), 
and low in sa l t  at 1 m. 
Code: I2 

Permeable so i ls  which are 
non-sodic (ESP<6), acid 
to neutral (pH<7.5), Low 
in sal ts,  or sandy textures 
at i m. 
Code: I3 

(b) SLope 

T e x t u r e  c o n t r a s t  s o i l s  

<1% 
1 t o  2% 
>2% 

Other  s o i l s  
<2% 
2 to  4% 
>4% 

Codes: see e L i m i t a t i o n  

ALL c rops  

s u i t a b l e  

s u i t a b l e  
4 

5 

s u i t a b L e  
4 

5 




