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INTRODUCTION 

Lt\N D t~ \v/\TER 
CC)NSERV/\TIC)J't 

On the Surface, 
What kind of Soil 

Are You Farming? 


in the Centra I West of NSW. 

So il c lassification is a complex and specialised field. l t takes into account the entire soil profi le and it 
considers many soil characterist ics that are not necessarily re levant to farmers who are sowing their 
crops and pastures. 

This brochure groups those soi l surfaces in the Central West of NSW which behave in a similar manner 
for conservation farming activities. These soils have been categorised into seven types wh ich can be 
relatively easily identified by farmers and thei r agronomic and environmental advisers. These seven 
types are briefly described and some notes about their typical behaviour under conservation farming 
practices are listed. The suitability or otherwise of certain types of farmers' machinery to each soil 
type is also discussed. A brief classification system based on surface texture, organic matter content, 
sodicity, friability and self mulching characteristics is also given. 

TYPE 1 
LOOSE SANDS (Siliceous Sands, Earthy Sands, Podzols) 
wind deposits, levees, mallee soil s and granite and sandstone 
derived soils. Tenoso/s, Rudosols and Podosols. 

TYPICAL FEATURES: Very sandy soils. Loose sandy appearance. No soil 
structure (apedal) Pale colour. Often acidic. Poor vegetation growth. May have an 
organic layer at the surface in natural cond1tion. Hummocky surfaces. 

NATIVE VEGETATION: lronbark, Cypress Pine. Scribbly Gum. Pilhga Box. Fuzzy 
Box, Baradme Gum. 

TYPICAL BEHAVIOUR RELEVANT TO CONSERVATION FARMING: 

very susceptible to wind erosion w1thout surface cover. ......._, Subsoils: may be sands. sandy clay 


low water holding capacity, draughty, but crops and weeds respond to light rain. loams or sandy clays 


usually good surface and internal dra1nage unless they are non-wetting sands. 

poor ferti lity and acidity (low buffering capacity) affect plant growth, low organic matter. 

easily tilled even when dry; ideal for zero tillage but narrow window of opportunity for sowing because of low 

available moisture for seed germination unless dry sowing. Ensure that seed is well covered to prevent seed 

desiccation. 

can sow deeper than clayey soils. 

high wear on tynes and points but low wear on tyres. D1sc openers, closers and rollers work well but 

diseases like Crown Root Rot and Takeall can result if appropriate rotations are not used and Rhizoctonia sp 

can still be a problem w1th good rotations if there is no deep tillage or cultivation below the seed. 

press wheels may be an advantage but not essential. 

easy tyne penetration even when dry, drafts are low, approximately less than 100 kgf for sowing (50-75mm) 

and up to 200 kgf for deep cultivation (1 00-150mm). 




TYPE 2a FRAGILE COARSE TEXTURED (LIGHT) SURFACES 
.________ ___. 	 Podzolic Soils and some Red Earths and Red-brown 

Earths , Non-calcic brown Soils. Chromosols, 
Kandosols, Kurosols, Sodosols. 

TYPICAL 1-E:AI UF<I:S. 

Sandy loam. loamy sand and fine sandy loam surfaces whtch have been 

frequently cultivated for long periods of ttme and/or heavtly grazed. Organic 


Subso1Ts earlily loams or structured 

TYPICAL BEHAVIOUR RELEVANT TO CONSERVATION FARMING. clays sometimes sandv •oams 


usually fair to good surface drainage (jepending organic matter declines rap1dly wtth tillage 

on st1bso1l). Rarely pending water except during and other mech::mir.;~l rl1sturbance. 

exceptionally heavy ratn or 1f a plowpan has developed. sotl structure can only be tmproved by plant 

organic matter cntical for irnprovmg soil structure. growth and increased organtc matter. 

surface crusts generally do not prevert seedling respond best to mtni~al soil d1sturbance. 

emergence stubble retention (encourage btologtcal 

eastly ttlled (low tyne pressure for penetratton when activtty in summer after rain) and judtcious 

motst) over a relatively wtde range of mo1sture con stocktng (graze only when dry) 

dttlons, produce clods and pulvensed soil (shat moderate to low water holdtng capactty. 

tered peds) if tilled too dry, 
 moderate to low fertility, susceptible to 
low draught at ideal moisture increasing to mod actdtfication (poor buffenng capacity) . 
erate when dry approxtmate drafts of about 100 

very susceptible to water eroston in a tilled 
kgf for sowtng (50 · 75mm) and about 200 kgf for 

condition. Very susceptible to wind erosion deep cultivation ( 100-150 mm) 
if there is little surface cover. 

TYPE 2b FRAGILE MEDIUM TEXTURED SURFACES Earths, Red, 
L---------' Brown and Yellow Earths, Non-calcic Brown Soils and 

some Red-brown Earths Chromosols, Kandosols, 
Kurosols. Sodosols. 

TYPICAL FEATURES 
Loarns. clay foams, sandy clay learns. Soils frequently cultiva ted over long 
penods of time and/or heavtly grazed form surface crusts/seals which may be 
ver1 severe. Weakly structured or masstve, no strong stable peds. Soils slake 
on welltng or shatter to dust when worked dry: so1ls may be very hard when dry. 
Earthy appearance. Most sotls show complete dtsperston when worked in a 
most condttton or subJected to ratndrop tmpact. 

NATIVE VEGETATION Grey Box, Yellow Box. Bimble Box. 

TYPICAL BEHAVIOUR RELEVANT TO CONSERVATION FARMING 

surface crusts can be very severe and prevent seedling emergence. 

very low inftltratton and poor surface drainage if soil is structurally degraded (waterlogged due to surface 

crust or plowpan). Boggy after rain. 

tillage only effecttve for a narrow range of motslure contents, often dtfficulties of htgh resistance to tyne 

penetration , cloddy after l tllage. Eastly compacted by traffic, spray irrigation and stock. They respond to 

deep tillage as long as there is no pale sub surface (bleached A2 honzon) 

draft IS high to very htgh outs1de opttmum moisture content. Htgh to very high resistance to tyne penetration 

outstde the opttmum motslure content drafts of greater than approxtmately 100 kgf for sowing (50-75mm) ' 

r~nn grer~ter th::m ?00 kgf for rleer culttvation (100-150 mm). 

orgamc matter crtttcal for Improving structure, but exchangeable sodium also influences the structural 

condition . Addition of calcium as gypsum or lime may Improve soil structure 

moderate to htgh water holding capactty. 

moderate fertility and some resistance to acidtfication. 

suscepttble to tunnelling and highly suscepttble to nil and gully erosion if a sodic sub-surface is exposed. 


SubSOiis 
structured clay 



" SODIC SURFACES Grey Clays, Brown Clays, 
Red Clays. Red-Brown Earths in the west and 
some ero ded Red-brown Earths in the 
east. Solodic Soi ls, Solon ized S o l on etz. 
(Note: Soloths are usually sodic in the sub ­
soil). Sodosols. 

TYPE 3a & 3b 
3a Ac id Topsoil 
3b A lkaline Topsoil 

TYPICAL FEATURES 
Thick, contmuous surface crust; sand gratns may be vtstble on the surface. 
The surface soils are often shallow (<150mm). Surface sotls coarsely 
structured (>20 mm dtameter peds) and very hard when dry, w1th dense peds. 
Mostly grey brown and brown surfaces. but some can be reddtsh brown. Clay 
loam, light clay: medtum clay: somettmes loamy. Exchangeable sodium 
percentage (ESP) of surfaces is high often greater than 5%. Disperse tn 
w<Jter and show complete dispersion after working in moist condttton or Subsoals.Structured medaum clay 

to heavy clay usually strongly alkaline subjected to ratndrop impact. 


NATIVE VEGETATION. 


Buddah, Grey Box. Eastern Cotton Bush. Bull Oak. Yarran. 


TYPICAL BEHAVIOUR RELEVANT TO CONSERVATION FARMING: 


very low infiltration rates at surface and generally throughout the profile. 
crusts can prevent seedling emergence. 

very sticky when wet and severe smearing can result; problem is worse on compacted soil caused by 
wheel tracks and from stock trampling. 

very poor surface drainage; waterponding common tn wet years with waterloggtng deeper in the sotl 
profile. Seeds and seedltngs can drown (seed burst). Raised beds are now betng tnalled tn water­

logged areas. 
high runoff potent1al and h1ghly erodible surface resulttng in severe watersheeting erosion. Wind 

eros1on is not generally a problem although some sod1c surface soils are probably the result of the loss 
of the topsoil leaving a sod1c subsoil exposed at the surface. 

difficult to t1ll. very narrow range of moisture contents suitable for tillage. when dry very high tyne 
pressures required exceeding 200kgf for sowing (50-75mm) and 400 kgf for deep cultivation (1 00-150 mm) 

with narrow points with wmgs or agrowplow points; cloddy after tillage. when wet trafficabiltty. severe 
smeanng and compact1on are problems These soils take a long lime to dry out after ram . Disc opener 

eqUipment is generally not successful for these so1ls 
deep tillage often combtned with deep bandtng of some ferti liser helps reduce anaerobtc conditiOns for 

early plant establishment 
flex1ble (semi - pneumatic) presswheels can help seedling establishment 

low wear on tynes and po1nts but moderate wear on tyres. 
because sodic so1ls are highly susceptible, care is needed to prevent compaction by stock and 

traffic especially when wet. So1l will not read1ly recover from th1s but will respond to no t1ll. controlled 

traffic and increased organ1c matter from stubble retentton 

responses to additions of calcium as gypsum are expected and as lime for type 3a. 
moderate natural chem1cal fertJhty, but often h1gh 1n magnestum and therefore well buffered against 

acidification. However they have low levels of organ1c matter 

alkaline subsoils with h1gh clay content may present some problems for the use of pre emergent 
herbicides such as sulfonylureas and triazines as these do not break down in alkaline conditions, the 

clayey surfaces may tnfluence the effectiveness of some herbiCides which become attached to the clay 

part1cles Stress caused by waterlogging can influence the effectiveness of some herbicides such as 
glysophates. 2-4D amines and MCPA on weeds and also damage stressed crops. 
more difficult to grow summer crops due to lack of available water. 

oats are more tolerant than. wheat and barley. Canola is affected by sodic solls but is very good for 

them. Faba beans grow well even in sodic soils w1th more acidic surfaces. 

long fallows are not recommended because of they are susceptible to eros1on and soil structure 
problems and it is better to leave cropped soils unstocked 1f possible. 
plant growth and surface cover critical to ma1nla1ntng and 1mprovmg these soils. 
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\ '\{~~~rJ~ ~t;}.)~~TYPE 4 COARSE STRUCTURED CLAYEY SURFACES \ r1 \l\,~~r}~~~f·R. ~ 
Grey and Brown CICJys. Claypans. Vertosols. ' , I .A' 1"'f ~1. !I) :.y;; , 1..-i 
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TYPICAL FEATURES. ~fu .;\ /J rK-:r~tr' 
Coarse (>10 mm). blocky clods al surface. Very hard and lough when dryl_< [f\11'fl,;Y~ ' r' .~W 
Surface crC'!Cklng (1 0 mm Wide and greater than 50 mm deep) C'lnd/or gllgals~ ~-, 1-1. ' - ;tl m(LI i .., ~~-r 1
often present. Clayey surfaces. may have a th1n veneer (5 mm) of sandy 1 l, ~[LJI ll! Q'..; \ .Y~ 
matenal at surface. Brown, grey and yellow colours frequent. Rust specks ' . '._ 1 f ,1 "' I f\_....1 
(red, orange flecks). often present in surface soil: Peds may show disperSIOn, ~\\ -,, r~~ ~~ 1~I 

espec,ally 1f worked m a mo1st cond1hon or subjected to ra1ndrop 1mpact. ~ ' -..111 ~ )/ Ir· I ...... , \

J,_, I'"; I I· 
NATIVE VEGETATION: J ~ I I ' l ( 

Myall . Grey Box. Coolabah. Bloodwood, B;mble Box. W•lga . Belah. Bull Oak, ~~~~~ 
and Yarran . Rushes and reeds may be present. 

Sub:.ods 
TYPICAL BEHAVIOUR RELEVANT TO CONSERVATION FARMING: Coarsely structured heavy clav 

poor surface dra1nage and waterlogging: very low surface inf11tratton and high runoff because of surface 
crusting . Puddles common in wet years w1th waterloggmg deeper 1n the so1l proftle. Seeds and seedlings 
can drown suffer from seed burst. Raised beds 1n combination w1th no-till and controlled traffic can be 
successfully used in waterlogged areas. 
clodd1ness IS a severe problem somet1mes. but 111 some cases. the does formed by tillage w1ll break down 
naturally by wetting and drying 
very strong crusts: surface crusttng can prevent seedhng emergence. 
very st1c.ky when wet and severe smeanng can result espec1ally on compacted soil cetused by wheel 
tracks. 
w11l respond well to add1tions of calcium as gypsum or lime. Note. Organic matter IS not that effective 
except with large quantities. 
surface cover can improve structure by preventing raindrop impact. 
tillage can be very d1ff1cult and restricted to a very narrow moisture range; h1gh tyne pressures required . 
vegetation does not respond to light ra1ns 
very high to extreme drafts and resistance to to tyne penetration outs1de optimum morslure content, 
narrow window of opportunity for tillage and sowmg exceeding 200kgf for sowing (50-75mm) and 400 kgf 
for deep cultrvation (100-150 mm. D1sc opener equipment is generally not successful for these soils. 
severe smearing can result when sowing too wet. 
alkaline subsoils w1th high clay content may present some problems for the use of pre emergent 
herbiCides such as sulfonylureas and tnazines as these do not break down in alkaline conditions. the clayey 
surfaces may influence the effectrveness of some herb1c1des wh1ch become attached to the clay particles. 
Also waterlogging can influence the effectiveness of some herbicides such as glysopt1ates, 2-40 amines 
and MCPA on weeds and damage stressed crop 
moderate to h1gh water holdtng capac1ty. 
moderate fertility and high resistance to acidification (high buffering capacity) . 
relat1vely resistant to wtnd erosion High runoff can lead to severe erosion when these sotls occur on 
sloping ground 

• prevention of stock compaction critical!! 

SOME GENERAL NOTES 

Rhizoctonia (spear points) is a problem in the alkaline sandy soils 
of southern Australia- wide range of host plants- fallowing is not 
effective- need to cultivate at least once before sowing - disturbance 
beneath the roots optimum fertilizer especially available N. 

Other significant factors. 
Water repellence can affect he infiltration rates of a soil . 11 is a major 
lim1tat1on 1n some sandy soils especially under ironbark trees 

Gravel The amount of gravel and rock in the soil can also affect the 
management of the soil. 1e dry sowing of stoney soils can cause 
damage to points and tynes 
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TYPE 5 FRIABLE SURFACES Euchrozems, Krasnozems, Terra 
'----------' Rossa Soils, Chocolate Soils and some Non-calcic 

Brown Soils. Ferrosols, Dermosols, Chromoso/s . 

TYPICAL FEATURES. 
Strongly structured with small (<1 0 mm diameter} many sided (polyhedral) peds 
often with shiny faces. Usually dark reddish brown or dark brown Can set hard 
at the surface and show some crusting/sealing . Clay loam or light clay, 
sometimes loamy. Do not disperse. even when worked in a moist condition or 
subjected to raindrop Impact. 

NATIVE VEGETATION. White Box, Kurrajong 

TYPICAL BEHAVIOUR RELEVANT TO CONSERVATION FARMING: 

good surface dratnage. 
Subs01ls.Strongly structured red clay 

soilS are friable over a w1de range of mo1sturee contents. When dry can have a htgh resistance to tyne penetration. 
somewhat reststant to structural breakdown because of high levels of iron and aluminium sesquioxides but 
They may degrade under long term frequent cultivation but they respond well to deep tillage. 
resistant to acidification (high buffering capacity) . 
alkaline subsoils with htgh clay content may present some problems for the use of pre emergent herbicides 
such as sulfonylureas and triaztnes as these do not break down in alkaline conditions. the clayey surfaces 
may influence the effectiveness of some herblctdes which become attached to the clay particles. 
wide window of opportunity for sow1ng espectally 1f presswheels are used. 
tnverted T boots provide excellent ltlth. 
drafts moderate to high outside optimum moisture content, drafts of about 150 kgf for sowing into stubble 
(50- 75mm) and 330 kgf for deep cultivation (100-150 mm) into stubble and drafts of 200kgf for sowing mto 
pasture and 400 kgf for deep cultivation . 
moderately fertile with good buffering capacity against acidification, but may fix phosphorus at low pH's. 
somewhat resistant to water erosion and very resistant to wind erosion. 

TYPE 6 SELF MULCHING CLAYS Grey, Brown and Red Clays, 
Black Earths. Vertoso/s. 

TYPICAL FEATURES: 
Self mulchtng. Strongly pedal loose surface mulch: peds commonly < 5 mm. rm~~~~'H$,!1~~ 
Surface cracks may be present (10 mm, wtde and> 50 mm deep); these may be 
hidden by self mulching surface. Gilgai may be present, usually black, dark brown, 
or grey. A weak surface crust may form after rainfall, but thts breaks up on wet­
ting drying. Light clay to medtum clay. 

NATIVE VEGETATION: Myall. Belah and Plains Grass. 

TYPICAL BEHAVIOUR RELEVANT TO CONSERVATION FARMING: 
Subsoils 

generally good surface dramage. Strongly structured red and brown clay. 

very sticky and greasy when wet and severe smearing can result espectally on compacted soil caused 
by wheel tracks. Clay Will stick to press wheels and most points at some motsture contents. Flexible (semi­
pneumatic) press wheels and spear points which lift the soil attract less clay, presswheels beneficial especially 
for summer crops. Soils may have a loose pedal surface which is very good for germination and emergence; 
press wheels may be necessary for good seedfsoil contact. 
very easy to till over a wide range of moisture contents: press wheels may be necessary for seed/soil 
contact. High water holding capacity. 
drafts usually low over a wide range of motsture contents and little resistance to tyne penetration over a wide 
range of moisture contents, drafts of about 150 kgf for sowing into stubble (50-75mm) and 330kgf for deep 
cultivation into stubble and drafts of 200kgf for sowing into pasture and 400kgf for deep cultivation (1 00-150 
mm) . Disc opener equipment 1s generally not successful for these soils. 
very resistant to structural breakdown as wetting and dry1ng cycles can quickly rejuvenate SOil structure. 
moderate to high fertility and resistant to acidification (high buffering capacity). 
do not use diSC openers unless they provide some sideways scattering, discs can cause smearing. 
very susceptible to water erosion as raindrop impact causes surface sealing and high runoff. Ground cover 
and stubble retention are essential in areas of erosion risk. 



TYPE 7 
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SURFACES HIGH IN ORGANIC MATTER Alpine I \tt~ ~ 1 , I' ' 1 d_~ 
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Prairie Soil s, most of these soils have been over cu ltivated and now fit into 
other types. Organosols and Dermosols. 

TYPICAL FEATURES: Soft spongy feel, very high organic matter; surface litter 
or hum1c horizon at surface. Earthy smell. High biological activity, many roots: 
worm casts. worms. beetles and larvae. worm tunnels; termite chambers. Sandy 
loam. fine sandy oam, loam. clay loam: can be clayey. Strong fine crumb struc­
lure. friable (5-15 mm diameter) No slaking or dispersion. Sometimes water re­
pellent (hydrophobic). Neutral pH's. 

NATIVE VEGETATION: Various, dependmg on where undisturbed so1ls are found. 

TYPICAL BEHAVIOUR RELEVANT TO CONSERVATION FARMING: 

• 
• 

• 

• 

• 	 stable to w1nd and water erosion . 
• 	 supports nitrogen-loving weeds like nettles, 

thistles etc. 
• 	 good surface drainage; high Infiltration rates 

(unless water repellent sands). 
• 	 orgamc matter levels can be run down rapidly with 

repeated tillage and high graz1ng rates. When 
organic matter is lost. these surfaces change to 
other surfaces, mainly Fragile Coarse Textured (Light) 
Surfaces and Fragile Medium Textured Surfaces. Types 
2a or 2b respectively. 

• 	 moderate to high fertili ty, susceptible to acidity with 
decline in organic matter. 

• 	 easily tilled. even when dry (low tyne pressures 
even when dry) becau::;e or lliyh friability. Ideal 

Subso11s· 

Vanous accordmg to so11 type 


for zero tillage. Moderate window of opportunity 
for avatlable moisture for sowing. 
soft under-foot. 
frrable and easy to till, but grass clumps 
may cause some problems. 
disc openers. closers and rollers work well. 
Press wheels an advantage but not essential. 
generally low draft. even when dry, easy tyne 
penetration, approximate drafts of less than 
100 kgf for sow1ng (50-75mm) and up to 200 
kgf for deep culttvation (1 00-150 mm). can sow 
deeper than for clayey so1ls. Need to ensure 
that seed is well covered to prevent seed 
desiccation. 

Classification of Soil Surfaces (top 10 cm of soil ) in Central West NSW 

......Loose sands 
--;ii' 

. [
Low orgln1c matter H1gh organ1c carbon 

(Organ1c carbon< 2%) (Organ1c carbon> 2%) 
Type 1 Type 7 

Sandy loams ' I
Low organ1c matter H1gh org1n1c carbon 

(Orgamc carbon< 2%) (Orgamc carbon> 2%) 
Type2a Type7 

Loams _,.' I I 	 JSodrc Fnable Otlers 
Type3 TypeS 

I 	 ILow organ1c matter H1gh organ1c earbon 
(Organrc carbon< 2%) (Organre carbon> 2%) 

Type2b Type 7
Clay loams 

I 	 I >S6d1c Fnbble Others 
Type3 TypeS I 

I 	 ILow organ1c matter H1gh orgamc carbon 
(Organ1c carbon< 2%) (Organ1c carbon > 2%) 

Type2b Type 7 

Clays 
I --;ii'' S~dic Friable C~arse Self-mulchrng

Type3 TypeS Type4 Type6 




