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Hands-on training in soil management was given to one hundred & seventy members of
the Australian cotton industry at a series of 11 courses between October 1997 and
September 1999. The courses were held in the 1.1arrabri, Warren, Moree, Emerald,
Dalby, Wee Waa, Goondiwindi, Gunnedah, Theodore, Walgett and BOUTke districts.

The main aim of the courses was to demonstrate how to use 'SOILpak/by Colton
Growers, ThirdEdi!ion ' *, with emphasis on soil sampling for yield map interpretation.
Soil monitoring for fann accreditation schemes also was discussed. Most of the soil
inspections were carried out via 1.5 Inetre deep backhoe pits, which usually were dug in

MCKenzie, DC. (ed. ) 1998. Son, pak for Cotton Growers, Third Edition. 395 00
(NSW Agriculrure, Orange. )

Go Ie were iventrainin in soilassessment and mana Ginent



triplicate. The courses focussed on the needs of Private Consultants and Govennnent
Advisers associated with the cotton industry - a summary of course attendees is shown
in Table I. Details are in Appendix I. David MCKenzie also demonstrated soil
description methods to the UNE Cotton Production Course at 1.1arrabri on 12 February
1999.

Table I. The numbers and types of trainees who attended the IISoilmanagement
training courses. Course I at I\{arrabri was a 'Train-the-trainers' exercise.
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Soil analysis - carried out by Queensland Department of Natural Resources Laboratory,
Indooroopilly - and field examination showed that of the 47 cotton production sites
examined during the training courses:
. 64% had structure-related problems (mainly dispersion) that were associated with

poor cotton yield,
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51% had apH imbalance (one-quarter of these were affected by acidity)
15% had naturally saline subsoils,
9% had evidence of perched water tables..

More information about these soillimitations is given in Table 2. Details of the
analytical data are presented in Appendix I. Four depths (Topsoil, 0-10 cm; Sub-
surface, 15-25 cm; Uppersubsoi1, 40-50 cm; Mid subsoil, 70-80 cm) were sampled.

It is important to note that the sample size for this analysis is very small, with emphasis
on problem areas. Nevertheless, the study gives a clear impression of the narure of soil
management problemsthroughoutthe cotton industry.

Soil used for cotton roduction tends to be tribetter condition than unfarmed soil

Despite the soil problems that were identified, fanned soiltendsto have better properties
for plant growth than nearby unfarmed soil. Of the 7 fanned-unfarrned comparisons
(one was a spade inspection only), 4 had bettersoilwhere cotton had been grown, I was
aboutthe same, and 2 had worse soilwhere cotton had been grown. See Appendix I for
more details.

Yield ina information and soildata are stron I related

Of the 13 "Yield Map" interpretation exercises, 12 clearly showed that yield variation
was related to soil condition. Refer to Appendix I for details.

^ublications arising from the project

MCKenzie, D. C. & MCGarry, D. 1999. Soil assessment and yield map interpretation:
some case studies. 7/28 Australian Cottongrower 20(2), 46-51.

Batey, T. & MCKenzie, D. 1999. Letter to the editor: Deep subsoilcompaction. Soil Use
QndManagement15,136.

MCKenzie, D. C. 1998. Soil mapping prior to the development or re-development of
cotton fields - some ideas from the wine industry. The Hz!strollan Cottongrower 19(6),
68.70.

MCKenzie, D. C. 1998. Possible future directions for SOILpak. In Proceedings
Cronping, Slystems Fort!in, Norrobri, eds. I. Rochester, D. Arithony & H. Dugdale.

Johnson, P. 1998. Croppers stuck in mud. 7/18 Land, p. 27, 3rd September 1998.
(prepared in conjunction withD. MCKenzie)

MCKenzie, DC. 1998. A new version of SOILpak for the cotton industry. In:
Proceedings of!he 9''' 1121stra/ion Cotton Conference, Broodbeach, 91d. , Augz, st 1998,
pp. 171-175. (also published as: MCKenzie, D. C. 1998. A new version of Son, pak for
the cotton industry. The liars/rangn Cottongroi-uer 19(4), 66-68. )
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Table 2. Proportion of farmed sites in each of the districts that had soil factors likely to restrict cotton growth if left untreated.

District - V. of farmed sites affected b each soil condition

Soil compaction
- topsoil

Soil compaction

Soil problem

- subsoil

Nanrral sodici in subsoil

Topsoil sodicity, apparently
induced the useofborewater

Lack orelecti'o1yte in low ESP
soil (causes dispersion)
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A soilis referred 10 as being compacted iruie lowest SOILpak score under the plantlines is less than 1.0,
For this exercise, the subsoilis said 10 be sodic (excessive swelling, dispersive) ifExchangeable Sodium Percentage is greater than 15,
For this exercise, the topsoilis said to be sodic (dispersive)ifExchangeable Sodium Percentage is greater than 5,
Soil with ESP less than 5, but Electi'00hemical Stability Index (BSI) less than 0.05, is said to be lacking in electrolyte - this condition causes soil dispersion (demonstrated in field),
Acidity is defined as pH (water) less than 6.5; Alkalinity is defined as pH (water) g'eater than 9.0,
Excess salinity is associated with a subsoil electrical conductivity value (1:5 soil:water, dS/in) greater than 1.0
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Future research and extension needs

The following research and extension needs were identified whilst producing 'SOILpak
for Cotton Growers, TitirdEdition', and during the training course program described in
this report.

Research

I. Soil structural stability in water:
clearly define the effects of pH, BSI and CaCO3 content, organic matter and clay
mineralogy on soil dispersibility (which strongly influences crop performance),
clarify the role of calcium carbonate (nodular lime vs. fine earth lime),
detennine ifthe ESl calculation (EC/ESP) needs to be refined,
assess the agronomic importance of organic matter (including synthetic
polymers) for reducing slaking in hardsetting soil.

Soil resilience ("rebound potential"):
refine the critical limits, with emphasis on the CoLE test,
assess the possible adverse effect of organic matter on soilslirink-swell potential.

Soil compaction severity
provide reference SOLICON images that relate to the root growth of cotton and
associated crops, and to soil water movement,
develop a SOLICON procedure that quantifies the effectiveness of tillage for
pupae control.

4. Define optimal bed architecture and stubble cover for a broad range of soil structural
conditions, slope and irrigation Inethod (with emphasis on waterlogging reduction).

5. Assessthe need for raised beds under rain-fed conditions.

6. Refine agronomic procedures for 'Biological Middle"busting'.

7. Determine the irrigation scheduling requireinents of fields with subsoil containing
excess salt.

8. Develop recommendations about ground-water monitoring systems for leaky
irrigation fields.

9. Define the within-field variation in soil waterholding capacity at which drip
irrigation becomes preferable to furrow irrigation.

10. Quantify relationships between salt composition and soil electrical conductivity
(EC), and characterise the imports and exports of salt acrossthe cotton industry.

11. Establish management trials to assess methods for improving cotton soil with yield-
resincting extremes of alkalinity or acidity.

12. Develop management techniques forthe optimisation of soiltemperature.

13. Define soil management systems that encourage beneficial organisms, eg.
mycorrhiza, ants, earthwonns.

14. Refine remote sensing procedures that can predict key soil properties.



Promotion of newtechnolo ies

I. Document on-farm case studies, with $111a information (maybe publish them in
magazines such as 'The Australian Cottongrower' before placing them in SOILpak
and NorRlpak).

for each district - that contain GIS-based2. Develop "LANDpak" manuals
information about geology, geomorphology, water table depth, irrigation water
quality, soil-related biodiversity issues, etc. It may be possible to provide this
infomiation via the ACRI Website.

3. Encourage laboratories servicing the cotton industry to become NATA accredited.

4. Encourage laboratories to provide the following soiltests:
- Tucker procedure when measuring eXchangeable cations in cotton soilcontaining

lime and'or gypsum,
- BSI calculation,
- Ichile organic carbon,
- calcium carbonate content,
- CoLE data to assess soilresilience.

It is recornmended that Cotton Research & Development Corporation (CRDC) provide
funding to deal with all of the above issues. A tendering system should be introduced by
CRDC so that the best available talent is chosen to complete each of the main tasks.
This approach also would ensure that the researchers and extension leaders are given
clear objectives that are consistent with the requirements of the Australian cotton
industry and its associates.

--^....-
Dayid MCKenzie
26 November 1999

q c^.e, ,,,.:,,..



Appendix I

Details of SoilMa. magememt Training
Courses, 1997-99

F, ,,, ofed by
Cotton Research & Development Conyor"tto"

^

(1) NAlunBRl'TRAm-Tnn-TRamERS'COURSE,
28--290CTOBER1997

Confidential information

^articipants

The trainees were advisory officersassociatedwith the cotton industry, employed either
by NSWAgriculture, QDPl or CRC for Sustainable Cotton Production.

Dallas Gibb Narrabri
SusanGunter Tamworth

Mark Hickrnan Gunnedall

DavidKelly Warren

Mike MCCosker Emerald

GregMCNamara Dalby
James Quinn Moree

GregSalmond Dalby
IWendy Harris, Narrabri, SoulaTassell, Moree and Gavinlnglis, Biloelareceivedtraining
at the Moree course (see below); CameronTonkin, Walgett and Jennte Spenceley, Moree
receivedtraining at the WeeWaacourse; SimonWhyte was trained at Walgettl.

Cooperating growers

HughHolland 'Togo Station'
PhilLawrence 'Cumberdeen'

Andrew Campbell, 'Calatoota'
StefanHenggeler, AUScott Nanabri

Course leaders

Dr DavidMCKeiizie, SoilConsultant, Orange
Dr Des MCGarry, QDNR, Indooroopilly

Resource staff

Dr Pat HUIme, SoilConsultant, Warren
Mr DavidLarsen, ACE<I, Nanabri
Dr Stephen Allen, ACR1, 1.1arrabri
Dr Mike Bange, ACRl, }. Tarrabri
Dr Ajison Anderson, SoilConsultant, Sydney
Mr Broughton Boydell, AC}<. I, Nanabri
Mr GeoffSharp, QDNR, Indooroopilly



Program

Tuesday 28 October

8.30 ACRlconferenceroom

(a) Welcome- DallasGibb
(b) Evolution of SOILpak-DayidLarsen
(c) Cotton soilmanagementinrelationto other industries -Des MCGarry
(d)'Cotton SOILpak-3'; contents, methods -DavidMCKenzie

10.30 Practice pit (in triplicate); grounds of ACRl
-learnaboutthe new SOILpak scoring procedure

12.00 Lunch

CRDCSoilMonagementTrainingCo"rses

1.00 'Togo' Field34
(a) Yieldmapping for cotton growers-BroughtonBoydel
(b) Pit description at high-yielding end offield(grey clay)
(c) Pit description at POOFyielding end offield(grey clay)
(d) Famiercomments- HughHolland

4.00. 'Cumberdeen', WeeWaa
(a) Red soilmanagement, above-groundstoragessite selection- Pat HUIme
(b) Pit description in a hardsetting field
(d) Farmer comments- PhilLawrence

lyednesdoy29 October

8.30 'Calatoota' Edgeroi
(a) Water management under dryland cotton - Mike Bange
(b) Pit description in a dryland cotton fieldwith controlled traffic
(d) Fannercomments-Andrew Campbell

.30 AUScott, Nanabri

(a) Use of2 in beds, management of surfaceinulches- StefanHenggeler
(b) Concluding comments-DallasGibb

Outcomes of the Narrabricourse

. Cotton extensionleadersfrom the maincotton growing districts were taughtthe latest
fieldassessment procedures for use with the new 'Cotton SOILpak' manual. The
valueofthis information in 'yield map interpretation' was emphasised. Other topics
that received detailed attention included:

- assessment of the impact of controlled-traffic fariningsystems on soilstructure
-management of sodic soil,
- risk of water loss by deep drainageundercotton,
- stubble management for erosioncontrol,
- stubble management forthe control of bardsetting on red soil used for cotton,
- the usefulness of soil data from laboratories.



These leaders are now in a strong position to organise and assist with soil
managementtraining courses in their own districts.
The methods section of the 'Cotton SOLpak' manual was thoroughly tested,
allowing Inmoradjustmentsto be madeto some of the procedures.

Field observations, laboratory dataand management options (Narrabri)

'Togo' - jgoodyield' (black cracking clay)

Field observations:

Wheat (sown by air) was growing after cotton. The beds had been knocked down by a
scadfier, so it was diElicult to locate the Inain wheeltracks from the previous cotton crop.
Moderate wheelcompaction waswidespread. Bore water has been usedfbr irrigation.

Soiltest results laborato anal siscarriedoutb DNR Indooroo ill :

CRDCSoilManagementTroiningCOL!rses

Depth (in)

Topsoil 1.2 ; 8.7 ;0.23; 134 ; 41 ; 6.3 ; 1.8 ;0036; 0.85 ; 3 ; 19 ; 21 ; 58 ; 21
..................... .... ..... ...........................-...................... ....................................-..............-.............

Subsurface 1.1 ; 8.9 ;019; 44 ; 42 ; 6.7 ; 1.8 ;0029; 0.85 ; 4 ; 20 ; 18 ; 58 ; 21
....!0. I 5 -0 . 25 I. ... .............. ; ............ ; .............;.............;...............;.............. ; .............. ; ............... ; ..............;...............;...............;.............. ; .....,........ ; ................. ................... ..... ..............*............+.............'.............'...............'..............*..............*...............* 00

Uppersubsoi1 1.2 ; 9.0 ;0.24; 52 ; 41 ; 11.2 ; 1.9 ; 0021; 0.65 ; 3 ; 20 ; 21 ; 58 ; 22
O 4-0 5

............................... ...........................-....,.....................................................-.,...,.............. . .

Midsubsoi1 1.3 ; 90 ^0.30; 83 ; 43 ; 11.6; 16 ;0026; 0.70 ; 3 ; 18 ; 21 ; 58 ; 23
(0.7^). 8) ; ; ; ; ; ; ; ; ; ; ; ; ;

Spak ; pH ; EC
score ;

Cl ; CEC ; ESP ; Cal

Mg

Spat score: SOILpak score (compaction severity under mainplant lines); 00 =poor, 2.0 = excellent
pH: 1:5 soil:waicr
EC: dS/in; 1:5 soil:water
Cl: chloride; ppm; 1:5 soil:water
CEC, eXchangeable cations: cmol(+)/I;g, extracted using the Tuckermethod
ESP: eXchangeable sodium percentage
CalMg: calciummagnesium ratio (eXchangeab!e cations)
ESl: electrochemical stability index, (EC/ESP); values less than 0.05 indicate dispersion problems
OC: Organic carbon Ovalkley Black method)
Coarse sand (0.2-2 mm), finesand (0.02^). 2 mm), silt (0.002-0.02 mm), clay (<0.002 mm) %
15 bar: % grayimetric water content, by pressure plate, at "wilting point"

ESl

Internretation of laboratorv data:

oc

There are dispersion problems dueto low ESl(lessthan 0.05) and moderately high ESP. The
chloride results indicate lulld salt accumulation at the soil surface. However, the soil has
excellent potential for structural regeneration (CEC greater than 40 cmol(+)/ICg).

C F

sand ; sand ;

Management o0tions to consider:

Encourage the wheat to extract as much soil moisture as possible so that shankage cracks are
fomied, then re-assess the degree of compaction. Chisel ploughing may be required, provided
that the soilis dry enough to shatter when tilled. Consider the application of gypsum,
initially on test ships' Re-establish controlled traffic laneways.

Silt ; Clay ; 15
; bar



Field observations:

'Togo' - 7,007 yield' (black cracking clay)

Wheat (sown by air) wasgrowing after cotton. The bedshad been knocked down, so it was
difficult to see previous wheel tracks. The soil wasinoist, and compaction damage was
evident at a depth of 0-35 cm. There were field signs of dispersion at the soil surface, and
many of the old cotton roots were bent. Bore water has been used to inigate the field in the
past

Soiltest results

Depth(in) Spak ; pH ; EC ; Cl; CEC ; ESP ; Cal
Mgscore ;

Topsoil 0.8 ; 9.0 ;0.11; 44 ; 51 ; 7.1 ; 1.4 ;0016; 0.75 ; 5 ; 10 ; 17 ; 69 ; 24
..................... ......... ..............-...................................................................................................... ......................... ~

Subsurface 0.9 ; 90 ;0.15; 23 ; 50 ; 7.6 ; 1.4 ;0020; 0.75 ; 5 ; 10 ; 17 ; 70 ; 27
..... ................... ..... ..............*............*............. ............................................*..... .........*............... 4. ............................ ...... .

Uppersubsoi1 0.5 ; 9.1;0.17; 33 ; 52 ; 9.6 ; 1.3 ;0018; 0.65 ; 4 ; 9 ; 16 ; 70 ; 28
co 4-0 5

............................... ..............-.......................................................................-..............- ...............-.... .

Midsubsoil 0.5 ; 9.1;0.23; 69 ; 50 ; 13.2; 1.0 ;0017; 0.65; 3 ; 9 ; 17 ; 73 ; 29
(0.7-(). 8) ; ; ; ; ; ; ; ^ ; ; ; ; ;

CRDCSoi!Management Training Courses

Trite Tetation of laborato

There is a dispersion problein (low ESl, high ESP, high pH) throughout the soil profile
However, the soilhas excellent potential for structural regeneration (CEC >40 Ginol(+)/kg)

Differences in soilfactors between 'hi h' ieldin and 'low' ieldin arts of the field:

There is a greater lisk of waterlogging at the 'poor' site - relative to the 'good' site at the
other end of the field - due to Inore clay, greater' dispersion and Inore-severe wheel traffic
compaction.

ESl

data:

oc

Mana 61nent o tions to consider:

F

; sand ; sand ;

Encourage the wheat to extract as much soil moisture as possible, then re-assess the degree of
compaction (rip ifdry). Consider the use of gypsuin (the soilis too alkaline for lime to be
ef^ctive). Re-establish controlled traffic laneways

Si!t ; Clay ; 15
; bar



Field observations:

'Cwmberdee"' -problem area (I. ed sat^

A fieldpea crop (sown after cotton) was about to be ploughed-in, in preparation
in 1998/99. Compaction wasconfuied to the furrowsbetween 2 metre widebeds.
evidence of subsoilwaterloggirig (numerous manganese nodules were observed).

Soiltest results:

Depth (in)

Topsoil 1.2 ; 8.1;0.09; 27 ; 12 ; 2.5 ; 2.2 ;0036; 0.95; 37 ; 28 ; 6 ; 29 ; 8
co 01

.................... . ......... ...........................-.........................................................................- ...

Subsurface 1.5 ; 7.8 ;0.07; 25 ; 13 ; 2.7 ; 2.1 ;0026; 1.00; 34 ; 28 ; 6 ; 29 ; 9
..... .............. ..... ..... ..............+............ *...........................'...............'..............*..............*.........

Uppersubsoi1 10 ; 8.1;005; 14 ; 16 ; 3.4 ; 2.4 ;0015; 07 ; 34 ; 25 ; 9 ; 33 ; 10
.......(040.5).....................:............!.............;.............;... ; ^ ; ; ; ; ; ; ;...............,.... ........... ..............-............~..........................................................-.... .

Midsubsoi1 1.0 ; 8.1;0.08; 34 ; 13 ; 5.0 ; 1.6 ;0016; 0.6 ; 37 ; 25 ; 8 ^ 29 ; 11

CRDCSoilManagementTrainingCoz!rses

Spak ; pH ; EC
score ;

C! ; CEC ; ESP ; Cal
Mg

InterDretation of laboratorv data:

The soilis prone to dispersion (due manly to very low electrical conductivity, rather than
high ESP). CECis low thoughout profile, meaning that structural regeneration potential is
poor.

Management o0tions to consider:

The hardsetting topsoilislikely to respond wento Ininitnum tillage. Look for the source of
lateralIy flowing water that appears to be creating waterlogging probleins in the subsoil, and
develop a way of either sealing off the water or intercepting it.

ESl

for cotton
There was

oc C F

; sand ; sand ;
Silt ; Clay ; 15

; bar



Field observations:

'Caintoot"' - dry!""of cotto" (black cracking clay)

A wheat crop hadbeen sprayed-out, in preparation for cotton in 1998/99. There wasgood
surface protection by organic residues. The topsoil had excellent sinicture - compaction was
restricted to narrow laneways.

Soiltest results:

Depth (in)

Topsoil 1.9 ; 8.5 ;0.14; 14 ; 53 ; 0.8 ; 1.8 ;0186; 1.15 ; 7 ; 17 ; 20 ; 58 ; 24
co 01

..................... ......... ..............-............-.........................................................................

Subsurface 1.8 ; 8.7 ;0.18; 21 ; 52 ; 1.5 ; 1.5 ;0117; 0.95 ; 7 ; 17 ; 19 ; 59 ; 26
....!0. I 5-0 . 25 I. ... .............. ; ............ ; .............;.............;...............;...........,.. ; .............. ; ............... ; ..............;...............;...............;.............. ; .............. ; .........
Uppersubsoi1 1.8 ; 8.9 ;0.18; 6 ; 53 ; 3.8 ; 1.0 ;0048; 0.85 ; 7 ; 16 ; 19 ; 60 ; 28
.......(04^). 5).....................!............:.............;.............;.........,.; ; ; ; ; ; ; ; ;............................... ..............-............-..........................................................-..............

Midsubsoi1 1.6 ; 9.2 ;028; 12 ; 52 ; 9.2 ; 07 ;0030; 0.8 ; 5 ; 16 ; 19 ; 60 ; 31
(07-0.8) : : : ; ; ; ; ; ; ; ; ; ;

CRDCSoilMcznogementTrainingCo"rses

Spat ; pH ; EC
score ;

Cl ; CEC ; ESP ; Cal

Mg

Inte retation of laborato

The soilis stable in water (high ESl, low ESP) and has excellent self:-regeneration potential
(CEC >40 Ginol(+)/ICg). Soil dispersibility becomes worse as depth increases, due to
moderately-high ESP, but would only be a threat to productivity ifttie upper layers of soil
wereremoved by erosion.

Maria oment o tions to consider:

ESl

Continue with the present Inanageinent systein, although there is scope for further reduction
of the proportion of the field compacted by wheeltraffic. Consider replacement of the dual-
wheeled tractor with a tracked machine.

data:

Oc C F

sand ; sand ;
Silt ; Clay ; 15

; bar



'Cumberdeem', Wee Waa; October 1997

CRDCSoi!Management Training Courses

'AUScottLtd. ', Warre"; November 1997

",~\

#

'Glen Prairie', Moree; November 1997



(2) WARRENSOrr. ,mmNAGEllylENTCOURSE,
12-13 NowityusERi997

Participants

The trainees were consultants, company agronomists and leading growers in the
Macquarie Valley.

Jim Bible

ShaneBodiam

Andrew Cooper
LeonieFisher

Ben Fleay
NGvilleGould

DavidHawkey
Penny Heuston
Robert KGlly
ChisMCConnack

AmandaMills

ChisRamsey
MichaelRyan
Matt Seccombe

Nathan Soulsby
RachelWebb

Bill Williamson

Agronomist, AgrilandNarroirime
Agronoinist, AUScott Wanen
Consultant, DQ Clark& Associates, Wanen
Consultant, DQ Clark& Associates, Wanen
Agronomist, Twynam Cotton, Wanen
ResearchEngineer, I\IsW Agriculture, Tmngie
Macquarie ValleylAMA, Warren
MacquarieValley IAIv^, Wanen
Salinity Officer, LandcareTrangie
Consultant, Hassall& Associates, Trangie
Agronomist, 'Warnbandery' Warren
Private Consultant, Warren
Manager, Toynam Cotton, Warren
Manager, 'Warnbandery', Warren
Agronomist, Twynam Cotton, Wanen
Agronomist, AUScott Moree
Consultant, Hassall& Associates, Trangie

Cooperating growers

Chis Hogendyk, AUScott Wanen
Mick Ryan, 'Elengerah'
John O'Brien 'Bellevue'

CRDCSoilManagementTrainingCOL, rses

Course leaders

Dr DavidMCKenzie, SoilConsultant, Orange
Mr David KGlly, Cotton Development Officer, Warren

Resource staff

Mr Adam Kay, Cotton SeedDistributors, WeeWaa
Dr Pat HUIme, SoilConsultant, Warren
Dr A1ison Anderson, SoilConsultant, Sydney
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program

lyednesdoy12November

8.30 GolfClub

(a) Welcome- DayidKelly
(b) Evolution of SOILpak-AdamKay
(c)'Cotton SOILpak-3'; contents, methods -DavidMCKenzie

11.00 Practice pit; AUScott Wanen
-learnaboutthe new SOILpak scoring procedures

1.00 Lunch

2.00 Twynam Cotton, 'Elengera}I'
(a) Yieldmapping for cotton growers-Anson Anderson
(by Pit description at high-yielding end of a field(silty grey clay)
(c) Pit description at poor-yielding end offield(grey clay)
(d) Farmer comments- Mick Ryan
(6) Demonstration of surface mulchfor cotton on hardsettingred soil

-MickRyan

Thursday 13November

8.00 'Bellevue' Warren

(a) Red soilmanagement, site selection for above-groundstorages, drip irrigation
-Pat HUIme

(b) Pit description at high-yielding endofahardsettingfield
(c) Pit description at POOFyieldingend of a hardsettingfield
(d) Spade inspection in ariadjacentunfarmedarea(native trees and pasture)
(e)Farmer comments- Jo}in O'Brien

CRDCSoi!Management Training Courses

.30 AUScott Warren

(a) Use of2 in beds, management. of surfacemulches- Chiis Hogendyk
(b) Concluding comments

Outcomes of the Warrencourse

. The trainees have the knowledge to accurately assess soil condition on coriumercial
cotton farms.

The value of soil assessment in 'yield map interpretation' was emphasised. Other
topics that received detailed attention included:

- assessment of the impact of controlled-traffic fanntngsystems on soilstructure,
-risk of water loss by deep drainageundercotton,
- stubble management forthe controlofhardsettingon red soil used for cotton,
- the usefulness of soil data from laboratories.

The methods section of 'Cotton SOILpak-3' was thoroughly tested, which allowed
Inmoradjustments to be madeto some of the procedures.



Field observations, laboratory dataamd management options Ovarren)

'A"scott Warre"' - wheat 4/7er cott0" 69r^, cracki"g clay)

Field observations:

Wheat (sown after an trigated cotton crop) wasaboutto be harvested. The son still had
excessively-coarse aggregates after drying/cracking (it appears to have had previous
compaction damage), but washkely to become finer after re-moistening.

Soiltest results:

Depth (in)

Topsoil 1.3 ; 8.2 ;008; 8 ; 34 ; 1.2 ; 2.2 ;0068; 0.75; 9 ; 21 ; 15 ; 55 ;
O-O I

......... ........... ......... .............. *............*.............'.............'...............'..............*............

Subsurface 1.5 ; 86 ;0.14; 33 ; 33 ; 3.6 ; 24 ;0038; 0.55; 8 ; 23 ; 15 ; 55 ;
..... ................... ..... ...........................-..........................................................-..............-... mm

Uppersubsoi1 1.5 ; 8.7 ;0.19; 55 ; 35 ; 4.2 ; 1.8 ;0045; 040; 8 ; 23 ; 12 ; 58 ;
(04-0.5) : : : ; ; ; ; ; ; ; : : :

"""""""'.".'.'......... ..............+............+............. .............'...............'..............*..............+...............

Midsubsoi1 1.5 ; 8.9 ; 0.27; 86 ; 33 ; 6.3 ; 1.6 ; 0043 ; 0.50 ; 8 ; 22 ; 12 ; 58 ;
(0.7-08) ; ; ^ ; ; ; ; ^ ; ; ^ ; ;

CRDCSoi!Management Training Courses

Spak ; pH ; EC
score :

Cl ; CEC ; ESP ; Cal
Mg

Trite retation of laborato

Self=regeneration potential is moderate (CEC = 2040 cmol(+)/ICg), rather than being
excellent, so the rate of recovery from mechanical compaction will be rather slow. The
surface is not prone to dispersion (ES1 >0.05), but the deeper layers are less stable in water
(lower' ESl, higher ESP).

Maria Ginent o tions to consider:

ESl

Continue with controlled traffic hawing. Ifa chisel plough is usedto filther decoinpact the
soil, avoid the use of jinplements that bring subsoilinaterial to the surface.

data:

OC FC
sand ; sand ;

Silt ; Clay ; 15
; bar
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Field observations:

'Ele"gemfo '- jg'o0dyield' 697q, sitty clay)

The field was in bare fallow after inigated cotton, with retained hills and controlled traffic
fanning - cotton is PIamed for 1998/99. In 1991/92, better cotton growni was observed at
this 'silty' end of the field. in the pits there was evidence of subsoil waterlogging
(manganese nodules in subsoil), possibly from lateralIy flowing water that originated in the
head-ditch.

Soiltest results:

Depth (in)

Topsoil 1.8 ; 73 ;018; 51 ; 18 ; 3.1 ; 2.2 ;0059; 1.65 ; 5 ; 19 ; 40 ; 40 ;
..................... ......... ....... .......-............-..........................................................-..............-....

Subsurface 17 ; 7.3 ;020;107; 22 ; 4.1 ; 2.1 ;0049; 1.55; 4 ; 22 ; 27 ; 47 ;
....!0. I 5-0. 25 I. ... .............. ; ............ ; .............;.............;...............;.............. ; .............. ; ............... ; ..............;...............;...............;.............. ; .............. ; ............
Uppersubsoi1 1.4 ; 72 ;0.11; 78 ; 19 ; 40 ; 20 ;0028; 0.85; 5 ; 30 ; 23 ; 46 ;
.......(04-0.5).....................:............:.............;.............;...............;.............; ; ; ; ; ; ; ;

Midsubsoi1 1.4 ; 7.3 ;0.11; 66 ; 20 ; 3.8 ; 23 ;0029; 0.65; 5 ; 30 ; 21 ; 46 ;
(07-0.8) ; ; ; ^ ; ; ; ; ^ ; ; ; ^

CRDCSoilMa?lagementTrainingCOL, rses

Spat ; pH ; EC ; Cl ; CEC ; ESP ; Cal
Mgscore ;

Internretation of laboratorv data:

The chloride bulgein the subsurfaceiridicates impeded drainage. Dispersion is not a problem
at the soilsurface (ES1>0.05). Structural regeneration potential (CEC <20 Gin01(+)11<g) is
poor.

Management o0tions to consider:

Attempt to provide more surface protection using organic Inulch, and continue to restrict
compaction to narrow laneways.

ESl oc C F

sand ; sand ;
Silt ; Clay ; 15

; bar

11



Field observations:

'Ele"gemf0 '- 7700r yield'(;grey cracking clay)

The field was bare follow after ittigated cotton, with Tatamied hills and controlled traffic
farming - cotton is planmed for 1998/99. In 1991/92, poorer cotton groom was observed at
this 'clay-rich' end of the field. There was evidence of waterlogging, due to poor surface
dramage, during trigation of cotton in earlier seasons

Soiltest results

Depth (in)

Topsoil 1.3 ; 8.4 ;0.10; 18 ; 31 ; 2.9 ; 2.5 ;0034; 1.00; 4 ; 14 ; 23 ; 58 ;
..................... ......... ..............-.......................................................................-..............-..... ....

Subsurface 1.5 ; 8.4 ;0.17; 71 ; 31 ; 3.9 ; 2.1 ;0044; 0.95 ; 4 ; 15 ; 23 ; 59 ;
....!0. I 5-0. 25 I. ... .............. ; ............ ; .............;.............;...............;.............. ; .............. ; ............... ; .............;...............;...............;.............. ; .............. ; ................ .............. ..... ..... ..............*............+............. ............................................*..............+...............*

Uppersubsoi1 1.7 ; 8.6 ; 0.24; 99 ; 29 ; 5.5 ; 1.9 ; 0044; 0.70 ; 5 ; 15 ; 20 ; 62 ;
co 4-0 5)

.......................... ..... ..............-............-..........................................................-..............-. ~

Midsubsoi1 16 ; 8.7 ;0.28; 1/6; 28 ; 10.0; 14 ;0082; 0.65 ; 5 ; 16 ; 21 ; 60 ;
(0.7^). 8) ^ ; ; ^ ; ; ; ; ; ^ ^ ; ;

CRDCSoi!Management Training Courses

Spat ; pH ; EC ; Cl ; CEC ; ESP ; Cal
Mgscore :

Trite Tetation of laborato

The soil winchsperse in water (ES1 <0.05), particularly in the upper half of the profile, and it
has Inoderate regeneration potential (CEC = 2040 cinol(+)/ICg)

Differences in soilf^. ctors between 'hi h' ieldiii and 'low' ieldiii

Stability of surface soil in water is the mall soil factor related to crop performance
dispersion makes the soilinore prone to waterlogging. In recent seasons, cotton grown
within this field has appeared very unifonri, due apparently to the use of higher hills and
more nitrogen fertiliser than in earlier. seasons

ESl

data:

oc

Maria Ginent o tions to consider:

C F

; sand ; sand ;

It is jinportant to continue to restrict coinpaction to narrow laneways, and to martinise bed
height. The soilis likely to benefit from gypsuin applied at a rate of 5 tiha - test strips
should be usedto check this

Silt ; Clay ; 15
; bar

arts of the field

12



Field observations:

Bellev"e' - jgoodyield' (I. ed satO

Luceme was being grown after cotton, and a controlled tr'at;Iic system was in place.
Shrinkage cracks were not obvious, although impregnation of the soil with a white paint
solution indicated that they were the mall macropores connecting the soilsurface with the
subsoil.

Soiltest results:

Depth (in)

Topsoil 1.3 ; 74 ;0.15; 35 ; 9 ; 11 ; 24 ;0135; 1.10; 21 ; 29 ; 24 ; 26 ;
(0-0 I

..................... ......... ......................................................................,...............-..............-....... .

Subsurface 0.9 ; 77 ;0.06; 15 ; 10 ; 20 ; 2.7 ;0030; 0.95 ; 20 ; 29 ; 27 ; 26 ;
....^0 . I 5-0. 2 5 I. ... .............. ; .... ........ ; .............;............;...............;.............. ; .............. ; .. ............. ; ..............;...............;...............;.............. ; .............. ; ............
Uppersubsoi1 1.4 ; 8.5 ;022; 57 ; 21 ; 3.3 ; 2.1 ;0066; 0.50; 8 ; 16 ; 30 ; 47 ;
.......(0.44). 5).....................;............:.............;.............;...............;....... ; ; ; ^ ; ; ^ ;....... ....................... ......................................................................................-..............-...... .

Midsubsoi1 1.7 ; 8.7 ;0.21; 83 ; 22 ; 4.3 ; 1.6 ;0049; 0.45; 4 ; 23 ; 30 ; 43 ;
(07-0.8) ; ; ; ; ; ^ ^ ^ ^ ; ; ; ;

CRDCSoilMcznogementTrainingCourses

Spatc; pH ; EC
score ;

Cl ; CEC ; ESP ; Cal

Mg

norte. coretation of laboratorv data:

The soilis unlikely to disperse in water (BSI >0.05), particularly at the soil surface, but has
poor regeneration potential (CEC = 2040 cmol(+)/ICg).

Manageinent options to consider:

It is important to continue to restrict compaction to narrow laneways. Tillage should be
Initiiinised, particularly when the soilis dry and prone to dust fonnation. As much organic
Inulch as possible should be Inairitalried at the soil surface.

ESl oc C F

sand ; sand
Silt ; Clay ; 15

; bar
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Field observations:

Bellev"e' - j, o0r yield' (i. ed soto

Luceme wasbeing grown after' cotton, with controlled traffic. Slumkage cracks were not
obvious, although impregnation of the son with a white pant solution indicated that they
were the man macropores connecting the soilsurface with the subsoil.

Soiltest results:

Depth (in)

Topsoil 1.2 ; 79 ;0.10; 20 ; 10 ; 1.5 ; 2.4 ;0067; 1.20; 28 ; 30 ; 19 ; 23 ;
..................... ......... .............................,........................................................-..... mm . .

Subsurface 1.3 ; 7.8 ;0.07; 15 ; 8 ; 1.3 ; 2.9 ;0056; 1.15 ; 27 ; 31 ; 18 ; 22 ;
..... ................... ..... ....-...------*-------..--.*............. ............................................+..............+.......... .

Uppersubsoi1 1.6 ; 7.9 ;006; 22 ; 14 ; 2.9 ; 3.8 ;0021; 0.65 ; 21 ; 20 ; 21 ; 40 ;
O 4^) 5

............................... ...........................-.........................................................................-

Midsubsoi1 1.8 ; 8.0 ;0.04; 15 ; 18 ; 2.8 ; 2.8 ;0014; 0.55 ; 16 ; 16 ; 25 ; 44 ;
(07-0.8) ; ; ; ^ ; ; ; ; ; ; ; ; ;

CRDCSoilMa?lagementTrainingCoz, rses

Spak ; pH ; EC ; Cl ; CEC ; ESP ; Cal
score ; Mg

Inte retation of laborato

The soilisunlikely to disperse in water (ES1>0.05), particularly at the surface. It has poor
structural regeneration potential (CEC = 20.10 cmol(+)/ICg).

Differences in soilf;ICtors between 'hi h' ieldiri and 'low' ieldiii arts of the field:

The 'poor' site has more sand in the subsoil than the 'good' site, causing greater deep
drainage of nutrients (as indicated by the chloride profiles) and water.

ESl

Mana Ginent o tions to consider:

data:

Oc

It is important to continue to restrict compaction to narrow laneways, and to minimise
tillage (particularly when the soilis dry). As much organc mulch as possible should be
maintalried at the soilsurface. Careful water management is required to Inminimse deep
drainage.

C F

sand ; sand

Coin adson with native asture be ondanearb fence-line:

Silt ; Clay ; 15

A spade inspection (to a depth of 30 cm) clearly showed that near. by pasture soil had a much
worse surface structure, dueapparently to heavy grazing by sheep over Inany decades.

; bar
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(3) MOREESOU. ,MANAGEl, IENTCOURSE,
18-19 NowilymERi997

Participants

The trainees were consultants, company agronomists and leading growers in the Gwydir
Valley. Three government advisers, who were unable to be at the earlier courses, also
were in attendance.

Ross Beasley
Peter Birch

Peter Foreman

Harvey Gaynor
Weridy Hams
Nathan HeGringa
Chis Humphries
Gavin Inglis
Rob Long
ChisMaunder

Kylie May
ionan Millyard
SteveNewbeny
Tara O'Dea

Anna Swift

SoniaTassell

CRDCSoi!Management Training Courses

Consultant, B&W Rural, Moree
Consultant, B&WRural, Moree
Agronomist, AUScott Moree
Manager, AUScott Moree
NSW Agriculture, Narrabri
Visiting Agronomist, AUScott Moree
Grower, Moree
QDPl, Biloela
Consultant, B&WRural, Moree
Consultant, B&WRural, Moree
Agronomist, 'Nonvood', Moree
Consultant, MCGregor-Gourlay, Moree
Consultant, MCGregor-GOUTlay, Moree
Consultant, B&WRural, Moree
Consultant, B&W Rural, Moree
NSW Agriculture, Moree

Cooperating growers

Chis Humphties, 'Lagoon'
WillKirkby, 'Glen Prame'
Harvey Gaynor, AUScott Midkin
John Mohr-Bell, 'Red Mill'

Course leaders

Dr David MCKenzie, SoilConsultant, Orange
Dr Des MCGarry, QDNR, Indooroopilly
Mr James Quinn, Cotton Development Officer, Moree

Resource staff

Mr Dayid Larsen, ACRl, Nanabri
Dr A1ison Anderson, SoilConsultant, Sydney
Mr GeoffSharp, QDNR, Indooroopilly
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Program

Taresdoy 18November

8.30 Conf^Tence room

(a) Welcome-James Quinn
(b) Development of SOILpak, future trends -DavidLarsen
(c) Cotton soil managementin relation to other industries-Des MCGarry
(d)'Cotton SOILpak-3'; contents, methods-David MCKenzie
(6) Interpretation of laboratory data- GeoffSharp

10.30 Practice pit - unfannedsite, 'Lagoon'(grey clay)
-learnaboutthe new SOILpak scoring procedures

12.00 Lunch

CRDCSoi!Management Training Courses

100 'Lagoon'
(a) Yieldmapping for cotton growers-A1ison Anderson
(by Pit description at high-yielding end offield(grey clay)
(c) Pit description at poor-yielding end offield(grey clay)
(e) Farmer comments- Chis Humphries

, 0 , 'Glen Prame'

(a) Red soil management, site selection for above-groundstorages
- DavidMCKenzie

(b) Pit description in a hardsetting field
(c) Farmer comments- WilliamKirkby, Peter Glennie

lyednesdQy 19November

8.30 'AUScott Midkin'

(a) Use of2 in beds, management of surfacemulches- Harvey Gaynor

.30 'Colane'

(a) Water management under dryland cotton - Des MCGarry
(b) Pit description in a dryland cotton fieldwith controlled traffic
(c) Farmer comments- John Mont-Bell
(d) Concluding comments

Outcomes of the Moree course

. The trainees have the knowledge to accurately assess soil condition on coriumeicial
cotton farms.

The value of soil assessment in 'yield map interpretation' was emphasised. Other
topics that received detailed attention included:

- management of sodic soil,
- assessment of the impact of controlled-trafficfarmingsystems on soilstructure,
- risk of water loss by deep drainageundercotton,

16



- stubble management forthe controlofhardsettingon red soilused for cotton,
-the usefulness of soil data from laboratories.

The methodssectionofthe new 'Cotton SOILpak' manual wasthoroughly tested.

Field observations, laboratory data and management options onoree)

'Lagoon', '""ICrmed'(;g'rev crack, ^g clay)

Field observations:

The soil wasunder native pasture, located between the road and the cotton field described
below. It appears to have never bean plouglied.

Soiltest results:

CRDCSoilManogemeniTr"tiling Courses

Depth (in)

Topsoil 1.8 ; 7.1;006; 9 ; 28 ; 3.2 ; 2.3 ;0018; 1.55 ; 19 ; 15 ; 13 ; 51 ; 21
......... ........,.. ......... ...........................-..........................................................-..............-...............-................ . ~ . . .... .. .

SIIbsurface 1.5 ; 8.9 ;0.14; 8 ; 34 ; 5.9 ; 2.2 ;0023; 0.70; 18 ; 16 ; 16 ; 51 ; 18
..... ................... ..... ..............+............*............. ............. ............... ..............*..............*...............+.. ...........................................................*..............*............

Uppersubsoi1 1.1 ; 9.3 ;0.25; 21 ; 33 ; 14.8 ; 1.5 ; 0016; 0.65 ; 18 ; 15 ; 16 ; 52 ; 21
O 4-0 5

............................... ..............-.......................................................................-..............................-...................... .............. .... ... ..

Midsubsoi1 0.9 ; 9.4 ;0.45; 133 ; 36 ; 26.7 ; 1.1 ;0016; 0.65 ; 17 ; 15 ; 16 ; 54 ; 25
(074). 8) ; ; ; ; ; ; ; ; ; ; ^ ; ;

Spak ; pH ; EC
score ;

Cl ; CEC ; ESP ; Cal

Mg

Interpretation of laboratorv data:

Well-structured topsoil overlies a dispersive (ES1<0.05, ESP >5), alkaline subsoil. Self:
regeneration potential is moderate (CEC = 20.10 cmol(+)/kg).

Management o0tions to consider:

Ifttiis site were to be developed for f;, fining, effoits should be made to avoid exposure of the
dispersive subsoil.

ESl OC C F

sand ; sand ;
Silt ; Clay ; 15

; bar

17



Field observations:

'Lagoon', 'hjg, fryteld' I^, rq, cracking clay)

Cotton had been grown in this field using controlled tr. aElic and precision deep tillage, but
there warevidence of the hills having been moved sidewaysover old wheel tracks. Cotton is
PIarmed for 1998/99.

Soiltest results:

Depth (in)

Topsoil 1.6 ; 8.7 ;0.09; 16 ; 30 ; 2.9 ; 1.4 ;0030; 0.85; 10 ; 19 ; 27 ; 47 ; 16
.........(9.79. ..!I. ....... ..............;............!.............;.............;...............;..............;..............;...............;..............;..............;...............;..............^..............;............

Subsurface 1.6 ; 8.5 ;0.16; 48 ; 29 ; 40 ; 1.5 ;0039; 0.75 ; 11 ; 18 ; 27 ; 47 ; 18
..... ................... ..... ..............*............+............. ............. ............... ..............+..............*...............*.............................................................*..............*...........

CRDCSoilM@riggementTrainingCOL, rses

Spat ; pH ; EC
score ;

Uppersubsoi1 1.3 ; 8.1; 1.07; 14 ; 31 ; 8.0 ; 1.3 ;0127; 0.70 ; 10 ; 18 ; 26 ; 47 ; 18
O 4-0 5

............................... ...........................-..........................................................-........................ ............................................................,...................................

1.2 ; 8.0 ; 1.80; 26 ; 34 ; 11.3 ; 1.3 ; 0158; 0.60 ; 7 ; 17 ; 30 ; 50 ; 20Mid subsoil

(0.7^). 8)

Cl ; CEC ; ESP ; Cal

Mg

Inte Tetation of laborato

Slightly dispersive topsoil overlies a non-dispersive (ES1 >0.05) but saline subsoU. Root
growth by cotton is likely to be restricted below a depth of 0.7 in because of sannity.
Stoictural regeneration potential is moderate (CEC = 2040 cmol(+)/ICg).

Mana 61nent o tionsto consider:

Gypsum application (5 t/ha) is an option that should be assessed via the use of test ships'
Improve the guidanceof traffic so that furrows remain narrow and in the same position.
Scheduleirrigations so that deep dramage is minimised.

ESl

data:

oc C F

sand ; sand ;
Silt ; Clay ; 15

; bar
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Field observations:

Lagoon ', 7700r yield'113. rq, cracking clay)

The tree observation pits were on a smallsub-section of the field that had been heavily cut
daring field development. A controlled traffic had been used, after precision deep tillage, but
there was evidence of hills having been moved sideways over old wheel tracks. Cotton is
planmed for 1998/99

Soiltest results

Depth (in)

Topsoil 9.3 ; 0.24 ; 81.0

.........(0-0. I )......... ..............:............:.............;..........

CRDCSoilManagementTrainingCourses

Spat; pH ; EC ; a ;CEC ; ESP ;Cal
Mgscore ;

9.4 ; 032; 54 ; 29 ; 16.8 ; 1.6 ; 0019; 0.60 ; 16Subsurface 0.8

....!0. 15-0. 251. ... ..............;............ ; .............;.............;.

Uppersubsoi1 0.5 ; 8.4 ; 2.09 ; 84 ; 32 ; 22.3 ; 1.8 ; 0093 ; 040 ; 15
(04-0.5)

Mid subsoil

(0.7-0.8)

Internretation of laboratorv data

Strongly dispersive topsoil (ES1 <0.05, ESP>5, high pH) overlies a non-dispersive (ESl
>0.05) but strongly saline subsoil. Root growth by cotton is likely to be restricted below a
depth of 0.3 in because of satinity. Structural regeneration potential is moderate (CEC =
2040 cmol(+)Ikg).

07 ; 8.7 ;2.12;217 ; 34 ; 407 ; 10 ; 0052; 0.45 ; 13 ; 14 ; 12 ; 59 ; 26

31 12.7 ; 1.8 ; 0018 ; 0.65 ; 16

Differences in soil factors between 'high' vielding and 'low' vielding Darts of the field:

........... .............. 4. .............+...............+..............'............... ...............'.............. *..............*..... .......

ESl

The 'poor' site is more sodic and saline than the 'good' site.

oc

Manageinent o0tions to consider

; C ; F ; Silt;Clay; 15
; sand ; sand ; bar

Gypsumapplication (5 tlha, possibly with 2.5 Vha follow-up doses) is an option that should
be assessed via the use of test ships, The soilis too alkaline for nine application to be
successful. 11nprove the guidance of traffic so that furrows remain narrow and in the same
position. Manage water application so that subsoilsalt is pushed deeper (by no more than
about 11n). Ifsufficient sunrrner ram falls, consider planting forage sorghum to improve the
excessively-coarse inth by shamk-swell processes

19 : 16

Coinoatison between native Dasture and the cotton field:

The pasture soilisslightly better than the cotton soil, due to less-severe alkalinity and more
organic matter near the soilsurface. Subsoilconditions are very similar

......:...............:

17 : 13 : 54 : 19

51

15

20

16 55 22

19



Field observations:

'Glen Prairie' -problem area (i. ed soil)

Cotton wasbeing grown using controlled traffic after deep tillage. The cotton had been
replanted becauseofhardsetting problems at the soilsurface, and had only recently emerged.
The well-structured subsoilappears likely to transmit water easily. One of the 3 pits had
sandier subsoilthan the other two pits, due apparently to the presence of an old stream
charmel.

Soiltest results:

Depth (in)

CRDCSoilMonagementTroiningCoz, rses

Topsoil
.........(0-0. I).........

Spat ; pH ; EC ; Cl ; CEC ; ESP ; Cal
Mgscore ;

Subsurface

...!0. 15-0.25).....

Uppersubsoi1 1.7 ; 77 ; 0.11; 13 ; 21 ; 3.4 ; 2.0 ;0031; 0.50 ; 26 ; 16 ; 11 ; 48 ; 19
O 4-0 5

............................... ..............- .......................................................................-..............................-.............................................................-..............-............

1.6 ; 79 ; 0.12 ; 21 22 ; 4.9 ; 1.9 ;0024; 0.55; 22 ; 15 ; 12 ; 52 ; 19Mid subsoil

(07-0.8)

I . I

............-...........................................................................................

7.1 ; 0.18 ; 25

14

.............+............+............. ............. ............... ..............*..............+...............*.............................................................*..............+...........

6.1 ; 0.12; 14 ; 8

Inte Tetation of laborato

Non-dispersive topsoil (ES1 >0.05) overlies a dispersive subsoil(ES1 <0.05). Structural
regeneration potential is poor near the soil surface (CEC <20), but moderate in the subsoil
(CEC = 2040 cmol(+)/kg). The almost-equal proportions of coarse sand, file sand, silt and
clay in the topsoil and subsurface mean that the soil has a concrete-like pore space
distribution when wet. Smallclay and silt particles fill many of the spaces between the sand
grams, which gives the soilgreat strength when dry. The sub-surface pH value indicates that
some of the soilisTmldly acidic.

9 2.7

ESl

2.8 ; 2.5 ;0042; 060; 37 ; 23 ; 18 ; 23 ; 11

2.4 ; 0067; 080 ; 36

Mana Ginent o tions to consider

data

oc

Consider the useofa 'slip plough' to bring subsoilclay to the surface from a depth of 0.45
my followed with the application of a blend of gypsum (2.5 tiha) and lime (1.5 t/ha).
Scheduleimigations so that deep dramage of water belowthe root zone is minimsed. Beware
of leakage from channels and reservoirs on this soiltype

FC

; sand ; sand ;
Silt ; Clay ; 15

; bar

25 15 26 7
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Field observations

Colone' - dryl""d cotton 6grq, sihy^ clay)

Wheat hadjustbeen harvested; dryland cotton is platmed for 1998/99. There wasexcellent
protection of the soilsurface by stubble, but there wasevidence of a smeared layer in the sub-
surface, dueapparently to sweepson the wheat planting equipment. As seen in InOSt dryland
paddocks in northern NSW, previous traffic appears not to have been controlled in a
systeinatic fashion

Soiltest results:

Depth (in)

CRDCSoilManogementTr@mingCoz, rses

Topsoil
........(0-0. I)......... by

Spat ; pH ; EC ; Cl ; CEC ; ESP ; Cal
Mgscore :

Sub-surface 0.5

..!0. 15-0,251. ... ..--."'

Upper subsoil
(0.4-0.5)

1.6 ; 6.2 ; 0.19 ; 94

20 : 42 : 14

Mid subsoil

(0.7-0.8)

6.5 ; 0.06; 18 ; 22

09

.+............+.............'.............'.... ........... ..............+..............*...............+..............'...............'...............'..............*..............*............

Internretation of laboratoiv data

A non-dispersive topsoil (BSImuch greater than 0.05) ovenies a dispersive subsoil(ESl
>0.05, ESP >5). This soil has moderate structural regeneration potential (CEC 20-40
cmol(+)/kg)throughout the profile. The topsoil is slightly acidic.

7.0 ; 0.04 ; 8

0.7

21 ; 0.3 ; 2.6 ; 0630; 1.40 ; 22

8.2 ; 0.06 ; 6

Management o0tions to consider

Consider deep ripping the soil(to a depth of about 0.25 in, using a chisel plough that does
not binig dispersive subsoilto the surface. Dryness of the subsoil. Structural improvement
by shrink-swell processes, on their own, would take too long. If a skip-row planting
configuration is to be used, only chisel ploughunder the intended plant fines - this win16ave
strips of soil between the plant lines that are wellprotected from water erosion by the wheat
stubble. Erosion control at this site is particularly important because the subsoilmaterial, if
exposed, would beexpensive to improve using gypsum. Aim for a more accurate control of
traffic. Becauseftie topsoil is slightly acidic, trial some test strips with lime application

ESl

07

27

oc

2.7 ; 0086; 1.20 ; 19 ; 20

2.6

27

C;F;

; sand ; sand ;

2.0 ; 0015 ; 0.85 ; 16

8.4 1.5 ; 0007 ; 0.50 ; 17

Silt ; Clay ; 15

24 : 16 : 35

; bar

17

17 ; 20 ; 49

20

12

49 18

18

21



(4)EunRALDSOM. ,unNAGEMENTCOURSE,
3-4JtINE1998

Participants

Scott Black

Keri Dixon

Dwayne Evans
DavidField

BruceForster

ScottFrome

Scottlrvine

SueMCCaiToll

KGvinMCCosker

AmandaT. loone

DavePellado

BillWilkinson

Grower, Emerald
SoilConservationist, Emerald
Consultant, Emerald
ExtensionOfficer, QDNR
SeniorLandResources Officer, QDl\IR, Rockhampton
Land Resources Officer, QDT. JR, Emerald?
QDNR, Emerald
Land Resources Officer, QDNR, Biloela
Agronomist, QDPl, Emerald
Consultant, Emerald
Consultant, Emerald
SoilConservationist, QDNR, Emerald

CRDCSoi!Management Training Courses

Cooperating growers

Scott Black

TrevorElsden

Harvey Rich 'Killara'

Course leaders

Dr Des MCGarry, QDl. IR, Indooroopilly
Dr DavidMCKenzie, SoilConsultant, Orange
Mr Mike MCCosker, QDPl, Emerald

Resource staff

Dr AnsonAnderson, SoilConsultant, Orange
TVlr GeoffSharp, QDNR, Indooroopilly
Mr Keri Rohde, Research Officer, QDl. JR, Emerald
Dr Don Yule, ResearchOfficer, Rockhampton

program

Wednesdoy3Jt, ne

8.30 QDPl, Emerald
(a) Welcome- Mike MCCosker
(b)Evolution of SOILpak-DavidMCKenzie
(c) Cotton soilmanagement in relation to other industries -Des MCGarry
(d)'Cotton SOILpak-3'; contents, methods - DavidMCKenzie
(6) Interpretation of laboratory data- GeoffSharp
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11.00 Scott Black's farm

(a)Learnaboutthe new SOILpak scoring procedures
(by Pit description in high-yielding field
(c) Farmers coininents- Scott Black

1.00 Lunch

1.30 Scott Black's fanri

(a) Yieldmappingforcotton growers-Anson anderson
(b) Pit description in low-yielding field

3.30 TrevorElsden's farm

(a) Pit description in adryland, controlled traffic farmingQDT. IR experimental site
(b) Farmers comments- Trevor Elsden
(c) Comments on the controlled trafficfanningexperiment-Don Yule

Thursday 4/3, Ize

CRDCSoi/Management Training Courses

9.00 'Killara'

(a) Pit description in an untanned site
(b) Pit description in adjoining field
(c) Assessing sannity in the fieldusingthe 1.1SW SaltAction FieldKi

-AnsonAnderson

(d) Concluding comments

Outcomes of the Emeraldcourse

. The trainees have the knowledge to accurately assess soil condition on commercial
cotton fanns.

The value of site assessment in 'yield map interpretation' was emphasised. Other
topics that received detailed attention included:

- assessment of the impact of controlled traffic fanning systems on soilstructure,
- stubble Inariagement for erosion andHeliothis control,
- the usefulness of soil data from laboratories.

The methodssectionofthe new 'Cotton SOILpak' manual wasthoroughly tested.



Field observations, laboratory data and management options (Emerald)

'Scott Black' - 'high. !, ieldi"877eld' (black cracking clay)

Field observations:

Beds have been in place for 5 years, with conversion from 6-row equipment to 8-row gear
about 2 years earlier. There was evidence of the hills having been moved sideways, but
overall the structural condition of the subsoilwas exceptionally good. The performance of
the recently harvested cotton crop wasvery good.

Soiltest results:

Depth (in)

CRDCSoilMonagementTrainingCourses

8.7 ; 0.15 ; 33 ; 69 1.3 ; 1.8 ;0115 ; 0.80; 4 ; 21 ; 15 ; 64 ; 27Topsoil I. 8

Subsurface 1.8 ; 8.9 ; 0.14; 8 ; 63

Spat ; pH ; EC

.....!0 . I 5-0. 2 51. ... ...............;...........!.............;.............!..............;.............:.............;...............;............!.............;.............;.......... ...!.............;..........

score :

Uppersubsoi1 1.9 ; 90 ; 0.19; 27 ; 68 ; 5.3 ; 1.0 ;0036; 0.65; 3 ; 18 ; 11 ; 68 ; 29
....................... ........ ...............+...........*.............'.............*..............'.............*.............'.......... .....@............*..... ..... .' . ... . '

Mid subsoil

(07^). 8)

Cl ; CEC ; ESP ;Cal
; Mg ;

Inte Tetation of laborato

The subsoilis likely to disperse if exposed (ES1 < 0.05, ESP > 5). The soil is alkaline
throughout. Self-regeneration potential is excellent (CEC > 40 cmol(+)/ICg).

1.9 ; 9.0 ; o. 22 ; 71

Man Ginent o tions to consider:

Continue with the present manageinent system, but ensure that hills do not move lateralIy
onto old furrows. Avoid the use of impleinents that bring subsoilmaterial to the surface.
Continue with growing wheat and Tetaliiing stubbleto prevent erosion.

ESl

2.5 ; 1.3 ;0055;0.65; 3 ; 20 ; 14 ; 65 ; 28

OC; C ; F

data:

69

; sand ; sand ;

7.2 ; 0.8 ;0030; 0.55; 2 ; 16

Silt ; Clay ; 15
; bar

12 72 ; 30
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Field observations

'Scott Black' - Vow^folding field'(black cracking clay)

Cotton yields in the 1997/98 season were less in this field than in the 'high-yielding' site (see
above). This low-yielding area was 200 metres up-slope, just above a road and ditch that
separates the two fields. There wasevidence of waterlogging in the up-slope area, apparently
because the lateral flow of water through the subsoil(lying just above the basaltic parent
material) wasimpeded by the ditch and roadway.

The hills had recently been knocked down - this made it difficult to locate the mall wheel
tracks from the previous cotton crop. However, the SOILpak score indicates that the soilis
well-structured thoughout (negligible compaction).

Soiltest results

CRDCSoilMan@gementTr@mingCoz!rses

Depth(in) Spak ; pH ; EC ; a ; CEC ; ESP ;Cal ESl; OC; C F ; Silt ;Clay ; 15
; Mg ; ; sand ; sand ;score ; ; bar

Topsoil 1.8 ; 8.6;0.18; 50 ; 67 ; 2.5 ; 2.1 ;0071; 1.05; 3 ; 17 ; 15 ; 65 ; 28
O-O I)

.......... ..................... ...............-...........-........................................................-.............................-............- . mm ~

Subsurface 1.7 ; 8.8 ; 0.15; 12 ; 69 ; 19 ; 1.5 ;0080; 0.85^ 3 ^ 17 ; 11 ; 69 ; 32
.....!0. I 5-0.25).... ............... ; ........... ; .............;............. ; ..............;............. ; .............;............... ; ............ ; .............;.............;........ .... ; . ;..".' ......................... ...............+...........+.............'.............+..............'.............+.............'...............*............ *.............'.... ...

Uppersubsoi1 1.8 ; 9.0 ;0.19; 38 ; 75 ; 3.5 ; 1.1 ;0055; 0.75; 2 ; 16 ; 14 ; 69 ; 34
........(0.4-0.5)......................!...........!.............;,.,. ;. ; ; ; ; ; ; ; ; ;................................ .......................................................-............................................................................,.................. .

Midsubsoi1 1.8 ; 8.9; 0.25; 76 ; 70 ; 5.1; 0.8 ;0049; 060; 11 ; 17 ; 15 ; 58 ; 32
(07-(). 8) ; ; ; ; ; ; ; ; ; ; ; ; ;

InterDretation of laboratorv data:

The subsoil(below 60 cm) is likely to disperse itexposed (ES1 < 0.05, ESP > 5). The soilis
alkaline troughout. Self-regeneration potential is good (CEC > 40 cmol(+)/ICg).

Differences in soilfactors between 'lit h- ieldiii ' and 'low- ieldin ' fields

The laboratory data show that soilin the 'high' and 'low' yielding areas had similar
properties.

Management o0tions to consider

Continue with controlled traffic f;Irrning. Monitor the subsoilwater content of the 'poor
yielding' area to test the theory that cotton growth has bean retarded by poor drainage of
water in the subsoil. If so, subsoildraliis Inay have to be installed.
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Field observations

'Trevor Elsden' - dryland field; site ofQDNR controlled traffic
farming experiment (black cracking clay)

Wheat wasbeirig grown after dryland cotton on 2 metre widebeds. The SOILpak score
indicated that the topsoil under the beds was not as weit-structured as would be expected,
given that it had been under controUed traffic, and had excellent soil chenitcal properties (see
below). Moderately compacted topsoil wasfbundright across the beds. The sub-surface soil
wasslightly compacted in some sections of the bed. Below 30 cm the soil was well-
structured. The near-surface compaction appears to have been caused by press-wheels and
drive wheels on the planter, and by the use of plot harvesting equipment with a wheel spacing
that wasslightly less than 2 Inetres

Soiltest results

CRDCSoi!Management Training Courses

Depth (in)

Topsoil
.........^0-0. I).........

Spat ; pH ; EC ; Cl ; CEC ; ESP ;Cal
; Mg ;score ;

1.6 ; 8.3 ; 010 ; 12 ; 71 1.8 ; 2.5 ;0055; 070; 2 ; 20Subsurface

.....!0 . I 5-0. 25 I. ... ...............;...........;.............;.............;..............;,............ ; .............;............... ; ............ ; ............. ................... ..... ...............*...........+...........................*...............,............+.............................*............+.......

Upper subsoil 1.9 ; 8.5 ; 0.12; 8 ; 70 ; 3.1 ; 2.1 ;0038; 0.70; 2 ; 18 ; 18 ; 65 ; 28
(04-0.5)

; 19 ; 61 ; 27

................................ ............................,....................................,..................-.............................-............-.........................................-........................

1.3 ; 8.0 ; 0.11; 9

Mid subsoil

(07-08)

Inte Tetation of laborato

The subsoilhas ESlvalues less than 0.05 (indicating possible dispersion) even though ESP
values are lessthari 5. The lowESlvalues are a result of low values of EC (when EC is low,
dispersion can occur even when ESP values are less than 5). The soilis alkaline throughout.
Self-regeneration potential is good (CEC > 40 cmol(+)/ICg).

1.9 ; 8.9 ; 0.15 ; - ; 66 ; 48 ; 2.3 ;0031; 0.45; 21

71 09 ; 3.2 ;0121; 0.80; 2

Mana Ginent o tions to consider:

ESl ; OC ; C ; F ; Silt;Clay; 15
; sand ; sand ; ; ;bar

Restrict the wheels of all field trafitic to the penmanent wheel tracks beside the 2 metre wide
beds. Because of its high CEC (associated with a high slimik-swell capacity), the soil has the
ability to quickly regenerate structure under the bedsifit is not recoinpacted. Ensure that
the press-wheels on planting equipment are configured and adjusted to prevent compaction
across the bed

data

19 19

" ............. .............+............. ..........

64 ; 26

29 ; 19 ; 35 ; 24
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Field observations:

'Kingr"', '""farmed' (brown sit^, clay)

Even though this unfurlned site had always been under native pasture and brigalow trees,
topsoil structure waspoor. There was evidence of hardsetting. The soil had been dried
troughout the profile, and wasvery hard. There wereabundant tree roots in the top 50 cm
of soil.

Soiltest results:

Depth (in)

Topsoil 08 ; 7.9 ; 0.13; 12 ; 24 ; 2.3 ; 3.4 ;0057; 085; 18 ; 44 ; 11 ; 27 ; 12
.........!0-0.1)......... ...............^...........:.............;.............!..............;.............:.............^...............;............^.............;........... ;. ..... . ..: .. . ;.......... ..................... ...............-.......................................-............................-.............................-........................................................... . ....... . .

Subsurface 1.6 ; 9.1; 0.18; 25 ; 29 ; 7.9 ; 2.7 ;0023; 0.60; 17 ^ 38 ; 11 ; 35 ; 14
...... .....................,... ...............+........... 4. ............ .............*.............. ............. 4. ............................ +............* .............'...........................*........................

Uppersubsoi1 1.5 ; 9.4 ; 048 ; 420 ; 29 ; 18.6 ; 1.8 ; 0026 ; 0.50; 20 ; 32 ; 10 ; 37 ; 15
co 4-0 5

....................... ........ ...............-...........-...........................-............,...............-.............................-............-.........................................-.... . .

CRDCSoilMQnagementTroiningCoz!rses

Spat ; pH ; EC
score ;

Mid subsoil

(0.7-0.8)

Cl ; CEC ; ESP ;Cal

; Mg ;

Interoretation of laboratorv data:

The particle-size distribution of the soil indicates that it is prone to hardsettirig when dry
(clay content < 35%, high percentage of foe sand). Below the topsoil the soilis dispersive
(BSI<0.05, ESP > 5). The EC of the subsoilwillbe litntting for some plants. The soilis
alkaline troughout. Self-regeneration potential is moderate (CEC 20^1-0 cmol(+)/kg).

1.5 ; 9.3 ; 068 ; 599 ; 24 ; 22.1; 1.5 ;0031; 0.35; 23 ; 34

Management o0tions to consider:

ESl

If this soil were to be developed in the future for farming, efforts should be made to avoid
exposure of dispersive sub-surface soil and subsoil. A minimum tillage system with stubble
retention would be the best option for managing the bardsetting topsoil.

OC; C F

; sand ; sand ;
Silt ; Clay ; 15

; bar

14 ; 31 ; 13
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Field observations:

'Kill"r"' - cottonj7eld a4joi"ing why'"Fined site (brow" silo, clay)

The field wasunder bare fallow after inigated cotton, with Tatamied hills. Compaction was
confined to the wheelti'acks. Stones were scattered over the soil surface. The pits were
located approximately 200 metres from the un^, u!ed site described above.

The SOILpak scores (see below) indicate that the soilis not compacted. Cultivation has
improved the structure of the topsoil at this site, compared to the unf"Lued site

Soiltest results

Depth (in)

CRDCSoilMa, lagementTrainingCoz, rses

Topsoil 1.5 ; 8.5 ; 0.12; 25 ; 23 ; 2.0 ; 3.1 ;0061; 0.90; 20 ; 35 ; 11 ; 34 ; 12
......... .......... .......... ...............-.......................................-..........................................................-............-.........................................-.......................

1.7 ; 8.8 ; 0.14; 8 ; 24 ; 50 ; 2.4 ;0028; 0.75; 19 ; 33 ; 14 ; 34 ; 13Subsurface

...... ................... ..... ..............,*.......,...+............. .............+.............. .............+............. ...............+............+.........................................*........................

Uppersubsoit 1.8 ; 9.3 ; 040 ; ;0029; 060; 18 ; 29 ; 12 41 : 16

(0.4-0.5)

Spat ; pH ; EC ; Cl ; CEC ; ESP ;Cal
;Mg;score ;

Mid subsoil

(0.7-0.8)

...........................-...........................-............................-.............................-......................,...............................-........................

Inte Tetation of laborato

As for the unfarrried site, the particle-size distribution of the soil indicates that it is prone to
hardsetting when dry (day < 35% in the topsoil, high percentage of fine sand). For depths
between 10 Gin and 60 cm the soilis dispersive (ES1 < 0.05, ESP > 5). The ESP of the
subsoilis very high but the ESl value is greater than 0.05 (indicating that the soilis not
dispersive). This is because of the high EC value. EC will be very hinting to root growth
below60 cm. Between 30 and 60 cm the EC will litntt the growni of some plants, but not
cotton. The soilis alkaline throughout. Self-regeneration potential is moderate (CEC
between 20 and 40 cmol(+)/ICg)

1.8 ; 8.2 ; 2.81; 485 ; 31 ; 181; 1.3 ; 0156 ; 0.45; 16 ; 30 ; 15 ; 41 ; 16

128 ; 30 ; 14.0; 1.4

ESl ; OC

data

Mana Ginent o tions to consider:

C ; F ; Silt ;Clay; 15

Continue with conti'oned traffic fontig. The hardsetimg topsoilislikely to respond weit to
minimum tillage (and stubble retention). Tillage should be mirinnised, particularly when the
soilis dry and prone to dust formation. Avoid exposure of soil below 10 cm because it is
susceptible to dispersion. Because of the presence of salinity in the subsoil, careful water
management is required to avoid salt movement to the surface layers. However, deep
dramage has to belliminiised so that watertables do not rise quickly. On-going monitofuig is
required to assess possible changes in water table depth and rootzone EC

; sand ; sand ; : bar

Coin adson between native woodlandand the cotton field

The fanned soilwasbetter than the pristine soil. Under cotton, the soil has become less
compact and less sodic, butts slightly more alkaline at the soil surface
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(5) DALBYSOrr. ,mmNAGEMENT collRSE,
16-17 July 1998

Participants

John Adriaans Agronomist, IAMA, Pinsworth
Monay BOShainmer Agronomist, Total Ag Services, Dalby
Justin Claddge Soilscientist, QDNR, Indooroopilly
Liz Cowlishaw ExtensionOfficer, QDPl, Dalby
Andrew Dieckmam Sales Agronomist, Downs Fertiliser Co. Pty. Ltd. , Pinsworth
Chiis Grant TraineeAgronomist- GrahamBoulton, Brookstead
Paul Harris ExtensionOfficer, QDNR, Dalby
AndrewJohnston Agronontist, CottcoAgSales, Dalby
RickKowitz Project Officer, MarinaLandcare, Miles
Arithony MCI. labb Agronomist, IAI^, Pittworth
Greg Mills Agronomist, Primac, Dalby
Tim NGale Extension Officer, QDPl, Miles
GrahamPowell ExtensionOfficer, QDPl, Dalby
AaronPrendergast Agronomist, IAIvlA, Pinsworth
Bill WeIch Agronomist, Tatzenko Consultancies, Pittsworth
John Willcox Private Agronomist, Dalby
Jeffi'ey York Agronomist, Primac, Dalby

CRDCSoi!Management TminingCoz, 73es

Cooperating growers

LeighJohnston 'Glenldol'
Stuart Ledbetter, 'Cabarita'

Course leaders

Dr Des MCGarry, QDNR, Indooroopilly
Dr David MCKenzie, SoilConsultant, Orange
Mr Greg Salmond, QDPl, Dalby

Resource staff

Mr Demiis Baker, QDNR, Indooroopilly
Dr A1ison Anderson, SoilConsultant, Orange
Mr GeoffSharp, QDNR, Indooroopilly
Mr GregMCNamara, Technical Officer, QDPl, Dalby

Program

Thursday 1611, !y

8.30 Community Centre, Dalby
(a) Welcome- GregSalmond
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(b) Evolution of SOIL, pak-DavidMCKenzie
(c) Cotton soilmanagementinrelationto other industries-Des MCGarry
(d)Interpretation of laboratory data- GeoffSharp
(e)'Cotton SOILpak-3'; contents, methods -DavidMCKenzie

11.00 'Glenldol'

(a)Learnaboutthe new SOLpak scoring procedures
(b) Pit description alongunfarmedfenceline

1.00 Lunch

1.30 'Glen Idol'

(a) Pit description in fieldwhere cotton yields hadbeendisappointing
(b) Farmer's comments-Andrew Johnston
(c) Assessing sannity in the fieldusingthe NSW SaltAction FieldKit - A1ison

Anderson

(d) Pit description in afieldwhere sorghumrecently hadbeengrownafter cotton
(6) Group summation of the soilstructure on 'Glenldol'

Friday17Ju!7

CanCSoi/Management Tm^initgCoz!rses

9.00 'Cabatita'

(a) Yieldmap for Cabarita-Des MCGarry, John Aimaans, Stuart Ledbetter
(b) Pit description in low-yielding section of a field
(0) Pit description in high-yielding section of a field
(d) Yieldmapping for cotton growers-Ajison anderson
(6) Group summation of possible soilfactors affecting yield

12.00 'MeITose'

(a) Pit description in fieldwith 25 year old beds
(b) Group summation of the course

Outcomes ofDalby course

. The trainees have the knowledge to accurately assess soil condition on commercial
cotton fanns.

The value of site assessment in 'yield map interpretation' was emphasised. Other
topics that received detailed attention included:

- assessment of the effects of controlled traffic farming systems on soilstructure,
-the impact of pupae busting on the structure of wet soil,
- the relationship betweenbore water quality and soilstructure,
- the effect of crop rotation on soilstructure,
-the usefulness of soildatafrom laboratories.

The methods section of the new 'Cotton SOILpak' manual wasthoroughly tested.
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Field observations, laboratory data and management options (Dalby)

'Glen Idol' - fence-line' (black cracking clay)

Field observations

The site of the 'fence-line' pits on 'Glen Idol' had recently been cultivated. Prior to the
cultivation and Tomoval of the fiance the site had been unfd. Irued. The site therefore gives an
impression of the initial condition of the soil on 'Glen Idol'

There was evidence of wheel-track coinpaction as a result of the cultivation. However, the
SOILpak scores indicated that the soil has negligible compaction. The topsoil was fiiable -
small, shiny-faced natural aggregates dominated the soil profile. Biopores were found in the
topsoil. Despite the relatively large amounts of soil organic matter, allayers of the soil
slaked when added to distilled water. No dispersion was observed. The soil wasmoist in the
topsoil and wet below 10 cm.

CRDCSoi/Management Training Courses

Soiltest results

Depth(in) Spak ; pH ; EC ; Cl ; CEC; ESP ;Cal
; Mg ;

Topsoil 1.9 ; 7.1; 010; 21.9 ; 50 ; 1.1 ; 1.20; 0091; 1.35; 9 ; 18 ; 16 ; 57 ; 25
.........!0-0 . I )......... ............... ; ........... ; ............; ................;.............. ; ............. ; ............ ; ............... ; ............ ; ............ ; .............;.............;.... ;.......... ..................... ...............+...........*.............'................'.............. 0. ............*............*...............*........... +....... .

Subsurface 1.8 ; 6.7 ; 0.14; 424 ; 49 ; 1.0 ; 110; 0140; 1.25; 9 ; 18 ; 19 ; 54 ; 24
O 15 025

".... ................... ..... .............,.............-...........................................................-............-............................-............-..... mm

Upper subsoil 2.0 ; 6.4 ; 0.18; 458.7; 56 ; 27 ; 0.79; 0070; 0.90; 6 ; 13 ; 13 ^ 69 ; 31
........(0.4-0.5)....... ...............;...........;.............;................;..............;.............;............;........ .; ; ; ; ; ;................................ ...............,...........+.............................................*.............*............*...............* .

Midsubsoi1 1.8 ; 7.1; 0.24; 1809 ; 61 ; 4.3 ; 0.67; 0067; 070; 4 ; 12 ; 16 ; 69 ; 31
(07-0.8) ; ; ^ ; ; ; ; ; ; ; ; ; ;

score :

Trite Tetation of laborato

The soilis unlikely to disperse (BSI > 0.05, ESP < 5) and is neutral to SIiglitly acid
troughout. Self-regeneration potential of the soilis good (CEC > 40 cmol(+)/ICg). Salinity
hazard is very low (EC. < 1.5 dS/in).

Mana Ginent o tions to consider

There are no plans to crop his soilin the future. The soil has no me!jor limitations to crop
growtti but if the site was to be developed for forumig in the future, a controlled traffic
system should be implemented. The soilis prone to danage iftraffic passes over it whilst
wet

ESl ; OC; C ; F ; Silt;Clay;15
; sand ; sand ; ; bar

data
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Field observations

'Glen fdol' - 'irrigated cotto"' (black cracki"g clay)

The field wasunderbare fallow after inigated cotton, with hills Tetaliied. The pits were
located approximately 500 in from the 'f;srice-line' pits. Cotton lint yieldhadbeen less than
expected for the last few crops. Bore water had been usedto inigate the cotton. With an
EC of 1.06 dS/in, and a SAR value of 4.16, structural stability problems are unlikely.
However, the use of high quality trigation water (or rainfall) after the use of this bore water
may cause dispersion problems,

Roots on old cotton plants indicated that their growtti had been himted. The SOILpak
scores showed that soil under the plant lines wasmoderately compacted. There were signs
that the hills had moved lateralIy. A 6-row system wasbeingused, in conjunction with 2-row
cotton pickers that had a single rear wheel. Pupae busting had takerI place the day before
sampting. Although the soilwasmoist, damage from pupae busting was not too great because
the working had been shallow (approximately 10 cm). However, the end result was a series
of narrow sineared grooves down the centre of each hill, with slabs of smeared soillyirig on
bedshoulders that mostly remained undisturbed

CRDCSoilManagemenrTrainingCoz, rses

Soiltest results:

Depth (in)

Topsoil 05 ; 8.4;0.12; 27 ; 48 ; 3.1; 1.3 ;0038; 1.00; 8 ; 22 ; 13 ; 58 ; 28
- I)

............................... ...............-.......................................-.......................,....-........................................ ~ "

Subsurface 1.1 ; 8.9 ; 0.17;492; 49 ; 6.7 ; 1.4 ;0025; 0.50; 7 ; 19 ; 11 ^ 61 ; 28
...... ............ ....... ..... ...............+...........*............. .............*............................*.............................*............+.................,.........'...... . .

Uppersubsoi1 1.4 ; 8.6 ; 0.39 ; 222 ; 56 ; 8.2 ; 092 ; 0048 ; 0.75 ; 6 ; 19 ; 12 ; 62 ; 30
O 4-0 5

....................... ........ ....................................................................................-.................,........ .

Midsubsoi1 14 ; 8.5 ; 047; 484 ; 58 ; 9.0 ; 0.81;0052; 080; 4 ; 15 ; 10 ; 68 ; 31
(07-08) ; ; ; ; ; ; ; ; ^ ; ; ; ;

Spak ; pH ; EC ; Cl ; CEC ; ESP;Cal
; Mg ;score ;

Interoretation of laboratorv data

The soil above 60 cm is likely to disperse itexposed (BSI < 0.05, ESP > 5 below 10 cm)
Even though the ESP of the topsoilis < 5, the ESl of the topsoil is < 0.05 because EC is so
low. The soilis alkaline throughout. Self-regeneration potential of the soilis good (CEC >
40 cmol(+)kg). Salinity hazard is low,

M_anagement o0tions to consider:

BSI; OC; C F ; Silt ;Clay ; 15
; sand ; sand ; ; bar

Ensure that hills do not move lateraly onto old furrows. Consider changing from 6-row to
8-row equipment, and avoid the use of pickers that compact every furrow. Avoid deep
tiliage operations when the soilis moist. Carry out pupae busting operations as soon as
possible after harvest to Trimimise the risk of cultivation damage under wet conditions
Damage to the soil will be greater when the soilis wet, compared to when the soilis at the
plastic litiiit or drier. If it is necessary to carry out pupae busfuig when the soilis moist,
make sureftiat soildisturbance is only in the top 10 cm. Consider using a rotation crop to
dry and crack the soil, which will help to repair compaction under the hills
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Field observations:

'Glen Idol' - 'sorgfo"in'(black cracking clay)

The field wasunder bare fallow following sorghum, with hills Tetatiied. The pits were located
between the 'fence-fine' and 'cotton' pits. Sorghumhadbeen grown to improve the soil for
cotton production (cotton had been grown before the sorghum crop). Compacted clods
remaded in the topsoil under the hills but they had been penetrated by sorglium roots
Biopores were found th. rougliout the soil. AUIayers of soil slaked when added to distilled
water. The topsoil also dispersed.

Soiltest results

Depth (in)

CRDCSoilManagementTrainingCoz, rses

1.4 ; 8.6 ; 0.09; 23.5; 56 ; 3.2 ; 1.24;0028; 120; 8 ; 15 ; 16 ; 62 ; 27Topsoil
.........!Q::Q, .I)........ .........................-...........................-............................-....................................................................................-.......................

Subsurface 17 ; 8.8 ; 0.12; 49.6; 60 ; 4.3 ; 1.13 ;0028; 0.95; 6 ; 13 ; 13 ; 66 ; 31
.....^0 . I 5-0 . 25 )..... ...............;........... ; .............;............. ; ..............;............. ; .............;............... ; ............ ; .............;.............;............. ; .............;..........
Upper subsoil 2.0 ; 8.5 ; 0.21 ill1.6; 59 ; 70 ; 0.89;0030; 0.80; 6 ; 14 ; 16 ; 66 ; 31
O 4-0 5

................................ ...............-.............................................................................,....................-..................,.....,....................................... .

Midsubsoi1 1.8 ; 8.4 ; 0.31; 243 ; 56 ; 7.5 ; 0.85;0041; 0.95; 6 ; 13 ; 16 ; 67 ; 31
(0.7-0.8) ; ; ; ; ; ; ^ ; ; ^ ; ^ ;

Spat ; pH ; EC ; Cl ; CEC ; ESP ;Cal
; Mg ;score ;

Inte Tetation of laborato

The soilis likely to disperse in water (BSI < 0.05, ESP > 5 below 30 cm). The ESl values in
the top 30 cm of soil are low because of low EC values. The soilis alkaline throughout.
Self-regeneration potential of the soilis good (CEC > 40 cmol(+)/ICg). Salinity hazard is low.

Mana Ginent o tions to consider:

Restrict traffic to wheel-tracks and prevent soil disturbance when the soilis wetter than the
plastic mint. Apply a test strip of gypsum (5 t/ha) to dete, urn, e if soil instability in water
can be overcome economicalIy.

ESl; OC; C F ; Silt ;Clay ; 15
; sand ; sand ; ; bar

data:

Differences in soilfactors between 'fence-line' 'cotton' and 'sor huni' sites

Cropping has caused the soilto become more compact, dispersive and alkaline. Compaction
apparently is dueto poor control of traffic, and the use of cotton pickers that traffic every
furrow. Dispersibility of the soil appears to have been aggravated by the use of a slightly
sodic bore water. The increase in alkaliriity may be associated with a reduction in soil
organic carbon content.

Fortunately, the soilat allsites has an excellent self-regeneration potential. This means that
compaction problems can quickly be overcome by using crops that dry and crack the soil
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Field observations:

'Cab"Fit"', 'low. }, ieldi"g CFe"'(black cracking clay)

The fieldwasunderbare fallow after inigated cotton, with Tetaliied hills. Cotton stalks had
been raked and burned. A yield estimation map (obtained in January) indicated that this
section of the field had a lower yield than the rest of the field. The soil pit wasrelatively
shallow- belowa depth of approximately 100 cm the soil wasvery hard.

Compaction wasinalnly confined to the wheel tracks, with some encroachment of
compaction into the sides of hills. The SOILpak scores indicated that soil under the hills was
well-structured thoughout the profile. Below90 cm, the soil wasdispersive.

Soiltest results

CRDCSoilMaizagementTrainingC0!!73es

Depth (in)

Topsoil
.........^0-0. I).........

Spat ; pH ; EC ; Cl
score :

Subsurface

.....!0. 15-0,251. ...

Upper subsoil
........(0.4-0 .5).......

1.8 ; 7.9 ;0.08; 24.3 ; 54 ; 0.9 ; 1.6 ;0089; 1.25; 10 ; 8 ; 26 ; 55 ; 26
.............-.......................-................-............-.................................... ... ~.............-.......................-................-............-.......................................................-...... .

2.0 ; 8.0 ;010; 61.1 ; 56 ; 1.7 ; 1.6 ;0059; 1.35; 9 ; 8 ; 27 ; 55 ; 29
.............*...........+...........+................+............+.................................,..................... *........... . . .

2.0 ; 8.4 ;0.11; 84.6 ; 59 ; 13 ; 1.3 ;0041; 1.00; 6 ; 7 ; 27 ; 57 ; 31
.............~...........-.........................................-..................................,.................. -.............~...........-.........................................-..................................,....................-..... .....................

1.9 ; 8.6;0.12; 103.6; 59 ; 1.2 ; 1.2 ;0044; 105; 5 ; 6 ; 27 ; 62 ; 33Mid subsoil

(07-0.8)

Interpretation of laboratorv data:

; CEC ; ESP ;Cal ; ESl;

The soil below 30 cm is likely to disperse itexposed (ES1<0.05), dueto low EC values rather
than high ESPvalues(ESP <3). The soilis alkaline throughout. Self-regeneration potential
of the soilis good (CEC > 40 cmol(+)/ICg). Salinity hazard is very low.

Management o0tions to consider

Continue with controlled traffic fanning, ensuting that hiUs do not move lateralIy onto old
furrows

OC; c

; sand
F ; Silt ; Clay ; 15

sand ; : bar



Field observations:

'Cab"Fit"' - 'his, h=!, toldi"g area' (black cracking clay)

The fieldwasunderbare fallow after trigated cotton, with retained bins. Cotton stalks had
been raked and burned. A yield estimation map (obtatiied in January) indicated that this
section of the field had a higher yield than the rest of the field. The slope of the field at this
site wasgreater than at the 'low-yielding' site. The soilpit was again relatively shallow (~
100 cm deep). The soil wasvery hard at the bottom of the pit. Compaction was mainly
confined to the wheelti'acks, with some encroachment of compaction on the sides of hills.
The soil wasmoist throughout the profile

Soiltest results:

Depth (in)

CRDCSoi!Management Training Cowrses

Topsoil 2.0 ;7.7; 0.06;20.7; 55 ; 06 ; 1.8 ;0100;1.10; 7 ; 10 ; 28 ; 54 ; 21
.........!0-on. .......................:...........;..............;.............;..............;... ; ; ; ; ; ; ; ;.......... ..................... .......................................................................-.............-............- . mm

Subsurface 1.7 ^7.3 ^ 0.07;30.2; 62 ; 1.3 ^ 1.8 ;0054;1.15; 5 ; 10 ; 26 ; 58 ; 28
.....(0.15-0.25)....................;...........;..............;.............;............; ; ; ; ; ; ; ; ;................................ ...............*........... ...........................................*.............*....... .

Uppersubsoi1 1.9 ;8.3 ; 0.10;592; 57 ; 2.1 ; 1.7 ;0048 ;110; 4 ; 9 ; 28 ; 59 ; 30

Midsubsoi1 1.7 ;8.4; 0.10;53.9; 60 ; 2.7 ; 1.3 ;0037^1.15; 3 ; 9 ; 30 ; 58 ; 26
(07-0.8) ;; ^ ; ^ ; ; ; ; ; ^ ; ;

Spat ; pH ; EC ; Cl;CEC ; ESP ; Cal
; Mg ;score :

Inte Tetation of laborato

The SOILpak scores indicate that the soilis wellstructured troughout the profile. The soil
below30 cm is likely to disperse if exposed (ES1 < 0.05), due to low EC values, rather than
high ESP values (ESP < 3). Self:regeneration potential of the soilis good (CEC > 40
cmol(+)/ICg)

Mana Ginent o tions to consider:

ESl ; OC ;

Continue with controlled traffic funimg, ensuntig that hills do not Inove lateralIy onto old
furrows

data:

Differences in soilfb. ctors between 'hi h- ieldin ' and 'low- ieldiri ' sites

C
sand

Field observations and the laboratory data show no obvious differences between the two sites.
The yield contrast may have been dueto variation in field slope - the slope is greater in that
part of the field with a higher yield, so the risk of waterlogging would have been less. Also it
appears that the inigation of the high-yielding area during a very hot period in January was
Inore timely than for the poor-yielding area, which wasmoisture stressed when watered.

; sand
; Silt ; Clay ; 15

; bar
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Field observations:

'MeIFose' - hillsret"medfor25ye"rs fomck cracking clay)

The fieldwasunderbare fallow after drylarid cotton, with hills retained. The hills had been
in place for 25 years old.

Old cotton plants indicated that root growth had been severely restricted in the topsoil.
Most were deflected at right-angles at a depth of approximately 15 Gin. The roots however
had developed some laterals that had grown through the compacted layer. Their water
extraction apparently hadregenerated a smeared zone that had been created by 'Delta wing'
sweeps used for the injection of anhydrous $1mmonia. Only a few platey fragments of this
layer remained when the soilwasex;jinined. The SOILpak scores indicate that the soilis
weit-structured throughout the profile, under the hiUs

There had been a problem with getting ittigation water to the part of the field where the pits
were located so the last cotton crop had been dryland, The soil was wettliroughout the
profile at the time of sampling.

CRDCSoilMQnagementTrainingCoz, rses

Soiltest results:

Spak;pH; EC ; Cl;CEC;ESP;Cal; BSI ; OC ; C ; F ;Silt; Clay ; 15
; sand ; sandscore ; ;Mg;

Topsoil 1.7 ;86; 0.09;23.5; 56 ; 1.1; 18 ;0082;1.05; 4 ; 13 ; 26 ; 55 ; 27
O-O I)

.......... ..................... ..............................................,......................................-............-....... ~ ~

Subsurface 18 ;8.6; 0.10;29.8; 61 ; 1.6 ; 1.5 ;0063 ;0.90; 3 ; 14 ; 26 ; 57 ; 30
.....(0.15-0.25)....................;...........;..............;.............;.. ; ; ; ; ; ; ; ; ;................................ ...............+........... ...........................................+............. ............

Uppersubsoi1 1.7 ;8.9 ; 0.17;67.6; 61 ; 4.6 ; 11:0037 ;0.85; 3 ; 12 ; 23 ; 59 ; 31
........ .............. ........ . ..............-.................................................. ...................-............................-.........

Midsubsoi1 17 ;9.0; 021;464; 62 ; 6.6 ; 09 ;0032 ;1.00; 3 ; 12 ; 25 ; 59 ; 31
O 7^) 8

Depth (in)

Internretation of laboratorv data:

The soilbelow 30 cm is likely to disperse ifexposed (ES1 < 0.05). The subsoilis prone to
dispersion because of low EC values, rather than high ESP values. The soilis moderately
alkaline throughout. SelfLregeneration potential of the soilis good (CEC > 40 cmol(+)/ICg).

Management o0tions to consider:

Continue with controlled tradlic farming, ensuring that hills do not move lateralIy onto old
furrows. Avoid the use of 'Delta wing' sweeps when the soilis wetter than the plastic limit.

; bar
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(6) WEEWAAson, MANAGEilyiENTCOURSE,
14 11^IAY1999

Participants

JackMurray Ag. , NarrabriTony Bermett
Grower, NanabriMike Carbeny
CRDC, NanabriHe16nDugdale
Elders, NarrabriDeanGoddard

Grower, BurrenJunctionhadrew Greste

Cotton CRC, NanabriCatherineHare

StefanHenggeler AUScottLtd. ,Nanabri
LameKaelin GeoffBrown Consulting, Wee Waa
VickyKuhn Total Ag Services, WeeWaa
kiriandaMCCalinan National Mutual Cotton, WeeWaa
Tom MCGuire Cotton Grower Services, WeeWaa

Goddard Agricultural Services, }. TarrabriSmart Murray
DrewPenberthy GlencoelAMA, Nanabri
AdrianSchwager Grower, WeeWaa
JennieSpenceley NSWAgriculture, Moree

1.1SWAgriculture, WalgettCameronTonkin

CRDCSoi/MQncigement Training Cours. es

Cooperating growers

Hugh Holland 'Togo Station'
PhilLawrence, 'Cumberdeen'
Andrew Campbell'Calatoota'

Course leaders

Dr DavidMCKenzie, SoilConsultant, Orange
Ms Weridy Hanis, District Agronomist, }. lamabri

Resource staff

Dr Allson Anderson, SoilConsultant, Orange
Dr Mike Bange, ACRl, Nanabri
Dr John Triantafilis, Soilscientist, Narrabri

Program

Friday14Moy

8.00 ACRIConferenceroom

(a) Welcome- Weridy Hams
(b)'Cotton SOILpak'Inariual;contents, In6thods -DavidMCKenzie



9.00 "TogoStation'
(a) Pit description at high-yielding end offield(blackclay)
(b) Pit description at poor-yielding end offield(blackclay)
(c) Yieldmapping for cotton growers-Anson Anderson
(d) Fannercoirnnents-HughHolland

12.15 'Comberdeen'

(a) Pit description at high-yielding end offield(red soil)
(b) Pit description at poor-yielding end offield(red soil)
(c) Use ofEM equipment to assess sannity problems - John Triantafilis
(d) Farmer comments- PhilLawrence

3.30 'Calatoota'

(a) Pit description in a dryland cotton field
(b) Water management for dryland cotton -MikeBarige
(c) Farmer comments-hadrew Campbell
(d) Concluding comments

Outcomes of WeeWaaco"rse

. The trainees havetheknowledgeto accurately assesssoilconditiononcommercial
cotton farms.

The value of soil assessment in 'yield map interpretation' was emphasized. Other
topicsthat received detailed attention included:

management of sodic soil,
assessment of the impact of controlled-trafficfarmingsystems on soilstructur
risk of water loss by deep drainageunder cotton,
stubble manageinentfor erosion control under dryland conditions.

CRDCSoilMonagement Training Cowrses



Field observations, laboratory dataand management options oree Waa)

'Togo Station' - %^layield' @100k cracking clay)

Field observations:

The field had been re-levelled the previous year under dry conditions, just before cotton
planting. Bore water has been usedirisome years to jingate the cotton. There was evidence
of compaction from previous seasons in the sub-surface.

Soiltest results:

Depth (in)

CRDCSoi/Managemen/ Training Courses

16 8.5 ; 0.08 ; 27Topsoil 47 ; 6.9 ; 2.0 ; 0.01; 080; 5 ; 13 ; 17 ; 66 25

..................... ......... ..............- ......................................................................................-.............................................................................-.............. ...........

Spak ; pH ; EC
score :

8.6 ;0.11; 37 ; 50 ; 91 ; 2.1 ; 0.01 ; 0.75 ; 6 ; 13 ; 17 ; 65Subsurface I . I 27

..... ................... ..... ..............+............+............. .............'...............'..............+..............+...............+..............'...............'...............'.............. ..............*............

Upper subsoil 6.6 ; 1.9 ; 0.02 ; 0.65 ; 4 ; 131.8 ; 8.9 ; 0.15 ; 43 44 17 ; 66 25

............................... ............... .......................................................................-..............-...............-.............................................................-..............-............

a ; CEC ; ESP ; Cal

Mid subsoil

(0.7-08)

Trite Tetation of laborato

1.8

The profile is sodic throughout (ES1 < 0.05, ESP >5)
excellent (CEC > 40 cmol(+)/ICg).

; Mg

8.9 ; 0.23 ; 58 ; 49

Maria Ginent o tions to consider:

ESl

It is reconunended that the subsoilbe de-coinpacted by thorough drying and cracking with a
well-fernl^ed rotation crop. The soilisvery prone to compaction, so careful control of
traffic is important. The soilis likely to respond wento gypsum application, so test strips
should be applied. Dueto the high pH, lime application is unlikely to provide int^jor benefits.
The sodicity problem appears to be dueto the use of sodic bore water, so salt inputs and
outputs should be monitored ifit is usedagaiii for future crops.

oc C ; F

data:

sand ; sand ;

8.5 ; 18 ; 003 ; 055 ;

Silt ; Clay ; 15
; bar

4

SelfLregeneration potential is

; 13 ; 19 ; 67 ; 26



Field observations:

'Togo Station' - 7700r yield' (black cracking clay)

The field had been re-16veUed the previous year under wet conditions, just before cotton
planting. Bore water has been usedin some years to ittigate the cotton. There was eviderice
of seriouscompaction belowthe topsoil. Most of the cotton roots were concentrated above
a depth of 60 cm.

Soiltest results:

Depth (in)

CRDCSoi!Management Training Cowrs. es

Topsoil
(0-0.1)

Spak ; pH ; EC ; a ; CEC ; ESP ; Cal
score :

Subsurface 1.0 ; 9.0 ;0.14; 40 ; 44 5.1 ; 21 ; 0.03 ; 070; 5 ; 19 ; 19 ; 59 22

O 15-0 25

002 ; 0.50 ; 40.7 ; 9.2 ; 0.18; 30 ; 45 9.3 ; 1.9Upper subsoil
.......(0 . 4-0 . 5 ).....,. .............. ; ............ ; .............;.............;...............;.............. ; .............. ; .......................................,. ..............+............+.............'.............'...............'..............*..............+..........

1.5

..............+............*............. ............. ............... ..............*..............+...............+.......... .... ............... ............... ..............*..............+............

8.9 ; 0.11; 28 ; 44 ; 4.3 ; 2.0 ; 0.03 ; 0.70 ;

Mid subsoil

(0.7^). 8)

Internretation of laboratorv data:

I. I

The profile is sodic below the topsoil (ES1 < 0.05, ESP >5), and strongly alkaline. SelfL
regeneration potential is excellent (CEC > 40 cmol(+)/ICg).

; Mg

9.2 ; 0.12 ; 31 ; 42

Differences in soil factors between the 'high' vialding and 'low' vieldirig Darts of the field

ESl

The 'poor' site ismore compacted than the 'good' site.

OC

Management o0tions to consider:

c ; F

It is recommended that the subsoilbe de-compacted by thorough drying and cracking with a
well-fertilized rotation crop. Eonow-up deep allage may be required. The soilis very prone
to coinpaction, so careful control of traffic is important. The soilis likely to respond well
to gypsum application, so test strips should be applied. Dueto the high pH, lime application
is unlikely to provide int^jor benefits. The sodicity problem appears to be due to the use of
sodic bore water, so salt inputs and outputs should be monitored if it is used again for future
crops. Aim to accumulate as much organic matter as possible so that the pH begins to
decrease

; sand ; sand ;

15.1 ; 1.8 ; 0.01 ; 0.45 ;

4 ; 19

Silt ; Clay ; 15

..*.............. ............... ............... ..............+..............+............

16 ; 62

; bar

; 15 ; 17 ; 62 ; 22

3

21

19 : 16 : 62 : 26



Field observations:

'Cwmberdee"' - 'highyield' tired satO

The field wasin bare fallow after itxigated cotton. Cotton growth at this site during the
previous season wasexcellent. The soil has a very light texture, and is not weft aggregated,
but cotton root growtti wasprolific. The controlled traffic system appears to have worked
well, with compaction restricted to narrow laneways.

Soiltest results:

Depth (in)

CRDCSoi/Management Training Courses

Topsoil
........(0-0 . 11. ....

Spak ; pH ; EC ; Cl ; CEC ; ESP ; Cal
; Mgscore ;

Subsurface 23 : 7002 : 070: 44 : 29 : 77.3 ; 0.08; 64 ; 10 ; 3.4 ; 3.51.5

O 15 025

1.5 ; 7.8 ;0.06; 38 ; 8 ; 3.9 ; 3.6 ; 0.02 ; 0.45; 42 ; 28 ; 4 ; 27 ; 8Upper subsoil
co 441 5)

............................... ..............+............+.............,................ ............................*..............+...............*.....................................................,.......*..............+............

1.3 ; 5.4 ; 0.19; 71 ; 9 ; 2.1

............. 4. ...........*............. ............. ............... ..............*..............+...............+.............................................. ..............+..............* ..........

Mid subsoil

(07^). 8)

Inte retation of laborato

1.2 ; 79 ; 004

The profile is slightly dispersive below the topsoil (ES1 < 0.05). It is acidic in the topsoil,
butslightly alkaline in the sub-surface and subsoil. Self-regeneration potential is poor (CEC <
20 cmol(+)/ICg).

ESl

Maria Ginent o tions to consider:

3.4

The aim at this site should be to Initiimize tillage (particularly under dry conditions),
conserve organic Inatter, and continue with the careful control of traffic. Lime application
is recommended to overcome the surface acidity problem, after mapping of the condition
across the field to dateL, Lulle its extent. All additional benefit of lime is that it will make the

sub-surface and subsoilless dispersive.

oc

35: 9 :4.5

0.09 ;070; 52 ; 25 ; 6 ; 20

C ; F ; Silt;Clay; 15
; sand ; sand ; ; bar

data:

4.3 0.01 ; 040 ; 39

7

24 6 33 ; 11



Field observations:

'Cwmberdee"' - t, OOF yield' @'ed soto

The field wasiri bare fallow after trigated cotton. Cotton growni at this site duting the
previous season waspoor, apparently because of subsoil waterlogging induced by a perched
watertable. The water may be courtng from a nearby above-ground storage. There was
evidence of salt accumulation in the top few minimetres of soil. The controUed traffic
system appears to have worked well, with compaction restricted to narrow laneways. The
soil has a very light texture.

Soiltest results:

Depth (in)

CRDCSoi/MonagemeniTraining Courses

1.3 ; 8.3 ; 0.13; 44 ; 10 ; 3.3 ; 3.8Topsoil

.........(9.79. ,!. I. ....... .........,....;............ $.............;.............;...............;.............. , ....

Spak ; pH ; EC ; Cl ; CEC ; ESP ; Cal
Mgscore :

Subsurface 1.1 ; 8.4 ; 0.10; 34 ; 9

....!0. 15-0.25)..... .-..""""""""""""""

Upper subsoil
"'.-..!04-0.5 )....-.

Mid subsoil

(07-0.8)

1.3 ; 8.3 ; 0.10; 75 ; 9

..........,...@.......,....*..,.......... ............. ............... ..............*,.............+...............*.. ...........................................................*..............*............

Internretation of laboratorv data:

1.3

0.70; 35 ; 37 ; 10 ; 20 ; 6

The profile is dispersive troughout the profile (BSI < 0.05, ESP > 5), and alkaline.
regeneration potential is poor (CEC < 20 cmol(+)/ICg).

8.4 ; 0.24 ; 190 ; 15

Differences msoilfactors betweenthe 'hi h' ieldiri and 'low' ieldin

ESl

: 4.8

The 'poor' site has a perched watertable, and is more waterlogged than the 'good' site.

oc

Management o0tions to consider

......+...............+........,..... ............... ............... ..............*,.............*............

004 ;0.80; 37 ; 37 ; 7 ; 20 ; 6

3.4 ; 0.02 ; 0.65; 45 ; 31 ; 10 ; 17

F

; sand ; sand ;

8.0 : 2.8 : 0.01

The alln at this site should be to miniinize tillage (particularly under dry conditions),
conserve organic matter, and continue with the careful control of traffic. The source of
water creating the perched watertable needs to be determined, via the use of an EM survey
and piezometer installation. Steps can then betalcen to intercept this water, which should
reduce waterlogging severity

12.2 ; 1.2 ; 0.02 ; 0.40 ; 31 ; 25

Silt ; Clay ; 15
; bar

6

6 : 40

arts of the field

14

Self.



Field observations:

'Calctoot"' - dung"of cotto" (black cracking clay)

The field was in bare fallow after dryland cotton and wheat. The soil surface was well
protected by wheat stubble. The controlled ti'afilic system appears to have worked weM, with
compaction restricted to narrow laneways. Soilsinictural condition wasexcellent. Large
numbers of earthwonns were observed.

Soiltest results:

Depth (in)
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17 ; 8.5 ;011; 23 ; 42 ; 1.3 ; 1.9 ; 0.08 ; 100; 7 ; 20 55 ; 22Topsoil 21

Spak ; pH ; EC ; a ; CEC ; ESP ; Cal
Mgscore ;

Subsurface 18 : 19 : 60 : 231.9 ; 8.8 ; 016; 30 ; 55 ; 2.4 ; 0.9 ; 0.07 ; 0.75 ; 5
O 15 025

..... ................... ..... ..............-............-..........................................................-........................................................................... .................-...........................

23 ; 59 ; 251.9 ; 9.1 ; 0.20; 23 ; 47 0.03 ; 0.75; 5 ; 17Upper subsoil
co 4-0 5

...................... ........ ..............+............+.............'.............'...............'..............*..............+...............+..............'...............'........... ....'..............+..............*............

Mid subsoil

(07-(). 8)

Trite Tetation of laborato

16 ; 93 ; 0.31; 56 ; 51 ; 12.1; 0.9

The profile is slightly dispersive in the subsoil(ES1< 0.05), and is alkaline nitoughout. Self-
regeneration potential is excellent (CEC > 40 cmol(+)/ICg).

Maria Ginent o tions to consider:

ESl

The alln at this site should be to continue with careful control of traffic so that the excellent

conditions for root growth can be maintained. The emphasis on erosion control needs to be
maintaliied, becausethe subsoilis sodic and must never be exposed.

oc

7.2 ; 1.0

data:

C ; F
sand ; sand

Silt ; Clay ; 15

0.03 ; 070 ;

; bar

5 : 17 : 23 : 59 25
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Program

7/7"rsday 20Moy

8.00 QDPIConferenceroom
(a) Welcome- SteveParker
(b) Evolution of SOILpak-DavidMCKenzie
(c) Cotton soilmanagementinrelationto other industries-Des MCGarry
(d)'Cotton SOILpak' manual;contents, methods -DavidMCKenzie

9.00 'Royston'
(a) Pit description at poor-yielding end offield(grey clay)
(b) Pit description at high-yielding end offield(grey clay)
(c) Farmer comments- Rob Newell

12.15 'South GiddiGiddi'

(a) Pit description in problem area(red soil)
(b) Yieldmappingfor cotton growers-Allson Anderson
(c) Farmer comments- Rod Haire

3.30 'BillaBillaStation'

(a) Pit description in a dryland cotton field
(b) Consultant comments- MichaelCastor
(c) Treelinecomparison
(d) Concluding comments

Outcomes of Goomdiwindico"rse

. The trainees havetheknowledgeto accurately assesssoilconditiononcommercial
cotton farms.

The value of soil assessment in 'yield map interpretation' was emphasized. Other
topicsthatreceived detailed attention included:

management of sodic soil,
assessment of the impact of controlled-trafficfanningsystems on soilstructure,
methods for improving water penetration into hardsettingred soil,
risk of water loss by deep drainageundercotton,
stubble management for erosioncontrolunderdryland conditions.

CRDCSoi/Management Training Cowrses



Field observations, laboratory data and management options (Goondiwindi)

'Royst0" ' - ^700r yield' (;grey cracking clay)

Field observations

The fieldwasin bare follow after a wheat-cotton-cotton rotation. Before that, it waslaser-
leveled under wet conditions. The pits were in a 'cut' area. Recent wheeltraffic had been
welldirected, but there was evidence of remnant compaction in the subsoilfi'om the land
forming operations. Very fewroots penetrated deeper than 45 cm. Cotton performance
duntigthe pervious season waspoor.

Soiltest results:

CRDCSoilManQgement Training Courses

Depth (in)

Topsoil 1.3 ; 8.7 ; 0.38; 55 ; 29 ; 7.0 ; 3.3 ; 0.05 ; 0.45 ; 16 16 ; 15 ; 55 21

..................... ......... ..............-............. ..........................................................-............................................................................................-..............-... .

Spak ; pH ; EC ; Cl ; CEC ; ESP ; Cal
Mgscore :

1.5 ; 8.4 ; 1.12; 57 ; 30 ; 15.1; 2.0 ; 0.08 ; 0.35 ; 17 ; 17 ; 14 ; 51 ; 22Subsurface

..... ................... ..... ..............+............*...........................'...............'..............*..............+...............+..............'...............'...............'..............*....... ~ .* .. .

Upper subsoil
.......(04-0.5)

Mid subsoil

(07^). 8)

1.2 ; 8.0 ; 3.54 ; 382 ; 32 ; 33.5 ; 1.0 ; 0.11 ; 0.25 ; 14

..... ..............-............-..........................................................-..............-...............-.........................

Internretation of laboratorv data:

1.1 ; 6.9 ; 3.33 ; 924

The profile is sodic throughout (ESP >5), but the presence of soluble salts prevents it from
dispersing badly. The subsoilis strongly saline, which would prevent cotton roots from
flourishing. Leguininousrotation crops would not survive the salinity. Self-regeneration
potential ismoderate (CEC 20 - 40 cmol(+)/ICg).

ESl

Management o0tions to consider

Oc

It is recoimnended that the subsoilbe de-compacted by thorough drying and cracking with a
well-fertilized rotation crop such as wheat. A follow-up chisel ploughing may also be
required. The soilis likely to respond wento gypsum application (approx. 5 t/ha), so test
strips should be applied. Due to the high pH, lime application is unlikely to provide major
benefits. The soil needs to be inigated in a way that pushes the soluble salts to a depth of
about 2 metres. However, the salt should not be allowed to move any deeper. Otherwise,
there may be in:^jor contributions to the underlying watertable, which may then rise nearer
the surface

C ; F ; Silt ;Clay; 15
; sand ; sand ; bar

30 ; 39.0 ; 1.1 009 ; 0.15 ; 15

54 ; 2416 15

17 15 ; 52 ; 25



Field observations:

'Raysto"' - 'highyie!d' (;grey cracking clay)

The fieldwasiribare fallow after a wheat-cotton-cotton rotation. Before that, it waslaser-
leveled under wet conditions. The pits were in a 'fill' area. Recent wheelti. aEftc had been
wein directed, but there was evidence of Tellinant compaction in the subsoil from the land
foLLuliig operations. Cotton perfonnance daring the pervious season was acceptable.
However, the presence of a blue/grey subsoilbelow a much browner topsoil and subsoil(due,
apparently, to seepage from a nearby above-ground storage) suggests that yields could be
improved further

Soiltest results

CRDCSoilMonogemeniTraining Courses

Depth (in)

8.7 ; 0.18; 36 ; 26 ;Topsoil 1.6

.........(0-0. I I. ....... ..............;............;.............;.............;...............;..............;..............;.............,.;..............;...............;...............;..............;..............;............

Spak ; pH ; EC ; Cl ; CEC ; ESP ; Cal
Mgscore ;

Subsurface 1.6 ; 8.8 ;0.15; 11 ; 24 ; 3.9 ; 2.0 ; 0.03 ; 06 ; 19 ; 21 ; 17 ; 46 ; 20
O 15 025

1.1 ; 8.8 ; 0.18; 9 ; 27Upper subsoil
.......(04^). 5)....... .............- '

Mid subsoil

(0.7-0.8)

Inte Tetation of laborato

1.1 ; 8.9 ; 023 ; 23 ; 29 ; 13.9 ; 1.1 ; 0.02

The profile has a sodic subsoil(ES1 < 0.05, ESP >5). There is no evidence of a sannity
problem. Self-regeneration potential ismoderate (CEC 20 - 40 cmol(+)/ICg)

........+..........................................................*..............*...............*.............. ............... ............... ..............+..............+............

3.3 : 3.3 : 0.06 : 0.7 : 18 : 20 : 17 : 48 : 18

Differences in soilfactors betweenttie 'hi h' ieldiii and 'low' ieldiii

ESl

The 'poor' site is much more sodic and saline than the 'good' site

oc

Maria ement o tions to consider:

7.3 ; 1.0 ; 0.03 ; 0.55 ;

data

It 1STeconnnended that the subsoilbe de-compacted by thorough drying and cracking with a
well-fomlized rotation crop such as wheat. A follow-up chisel ploughing Inay also be required
A piezometer network should be installed between the sampling site and the water storage to
see ifthere are lateral seepage problems.

; sand ; sand ;
C ; F ; Silt;Clay; 15

; bar

9 ; 16

0.3 7

20 ; 57

12 : 17

23

64 ; 25

arts of the field



Field observations:

'Sowth Gaddi Gaddi' -problem area (I'ed satO

The field wasin bare fallow after 11 years continuous cotton. The grower had problems with
poor water penetration. The pit inspections showed that the soil had very poor structure in
the upper subsoil. The aggregates were large and PIaty. This field generally is the first to
become tradiicable after wet weather, so many operations would have been carried out when
the soilwastoo wet. There wasevidence of poor control of wheel traffic position when re-
establishing the field for the next cotton crop.

Soiltest results:

Depth (in)
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1.3 ; 7.9 ; 0.06; 12 ; 11 ; 6.8 2.5 ; 0.01 ; 0.25 ; 5 69 ; 11; 16 ; 7Topsoil

.........(0-0 . I I. ....... ..............;............;.............;.............;...............;..............;..............; ...............;..............;...............;...............;,.............;..............;............

Spak ; pH ; EC ; Cl ; CEC ; ESP ; Cal
Mgscore :

Subsurface 0.7 ; 78 ;0.05; 10 ; 10 ; 13.2; 17 ; 000 ; 0.20; 5 ; 71 ; 11 ; 16 ; 7
O 15 025

1.0 ; 9.3 ;012; 18 ; 14 ; 26.2 ; 1.4 ; 001 ; 0.15 ; 2 ; 66 ; 8Upper subsoil
.......(0.4-0. 5 )....... ......

Mid subsoil

(07-0.8)

Internretation of laboratorv data:

....*............+............. ............. ............... ..............*..............+...............+.............. ............... ............... ..............*.............. +...........

1.2 ; 9.5 ; 047 ; 353 ; 16 ; 33.8 ; 1.0 ; 001 ; 0.15 ;

The profile is strongly sodic (ES1 < 0.05, ESP >5), and has a very low organic Inatter
content. Below50 cm, the subsoilis moderately saline. SGI^-regeneration potential is poor
troughout the profile (CEC < 20 cmol(+)/ICg).

ESl

Management o0tions to consider:

It is recommended that the subsoilbe deep ripped at a water content just below the 'plastic
himt'. This should be followed by the application of coarse-grade (mined) gypsum at a rate
of approximately 5 tiha. The soil may also respond to the application finely ground
limestone. Test strips are recoinmerided. Having carried out these operations, set up
controlled traffic lane-ways with a 'Beeline' navigation systeni, and always stay on these
wheeltracks. Establish an organic surface mulch, and itfigate the soil as slowly as possible to
encourage good water penetration. Because salts are present in the subsoil, install
piezometers to monitor the groundwater height.

oc C ; F ; Silt ;Clay; 15
bar; sand ; sand ;

2 : 61: 11: 20 : 13

25 ; 13



Field observations

'Bill" Bing Sintio"' - dryl""of cotto" (;grey cracking clay)

The field wasin fallow shortly after the harvest of a dryland skip-row cotton crop. Parts of
the field are relatively steep, and prone to water erosion. Soilstructure was in good
condition, and the old cotton plants had strong, straight taproots.

Soiltest results:

Depth(in) Spat ; pH ; EC ; Cl; CEC ; ESP ; Cal C : F

; sand ; sand ;Mgscore ;

Topsoil 1.6 ; 7.6;0.06; 0 ; 24 ; 5.5 ^ 2.6 ; 0.02 ; 11 ; 3 ; 45 ; 14 ; 40 ; 15
..................... ......... ..............+............*............. ............. .............. . ..............*...,..........*...............*.. ............'...............'...............'..............+..............+............

Subsurface 1.5 ; 9.1;0.25; 7 ; 35 ; 11.9; 2.8 ; 002 ;0.75; I ; 34 ; 13 ; 54 ; 23
O 15 025

..... ................... ..... ...........................-.........................................................................-...............-............................................................ ........ ....- . ..

Uppersubsoi1 1.4 ; 8.9 ;0.21; 0 ; 36 ; 8.4 ; 2.2 ; 0.03 ; 0.7 ; I ; 36 ; 13 ; 50 ; 22
.......(0.4-(). 5).....................;............;.............;.............;...............^..............;..............;....,.... ; ; ; ; ; ;....... ....................... ..............+............+.............'.............'...............'..............*..............+....,..........*......... . .' .. .. . .

Midsubsoil 1.2 ; 9.2 ;0.52;223; 36 ; 26.5; 1.5 ; 0.02 ; 04 ; 2 ; 34 ; 13 ; 54 ; 25
(0.7-0.8) ; ; ; ; ^ ; ; ; ; ; ; ; ;

CRDCSoilMonogeme?It Training Courses

Trite Tetation of laborato

The profile is dispersive throughout the profile (ES1< 0.05, ESP >5). Below 50 cm, the
subsoilisslightly saline. Self-regeneration potential ismoderate throughout the profile (CEC
20 - 40 cmol(+)/ICg).

ESl

Man ement o tions to consider:

The soilis likely to respond wento the application of coarse-grade (mined) gypsuin at a rate
of approximately 3 o'ha. The soil may also respond to the application finely ground
litnestone. Test strips are reconmiended. Continue with the effective control of wheel
traffic. Growa cereal crop as soon as possible to provide a protective mulch on the soil
surface. Otherwise, there is a strong risk of soilloss by water erosion. Because of the
erosion hazard, and the presence of chat appears to a substantial store of salt in the subsoil,
it is recommended that a crop be planted once store water amounts to about 80% of storage
capacity. Malltimiiig a fun profile of water under fallow may lead to excessive deep
drainage and/or runofE

OC

data:

Silt ; Clay ; 15
; bar

50



Field observations:

'Bing Bing Station' - treeli"e comparison Cg, rq, cr"cki"g cl"y)

The tree-line coinparison waslocated about 50 metres from the pits in the dryland cotton
filed. The trees are mostly brigalow and belch, and it appeared that the vegetation had not
been grazed by hooved animals for many years'

Soiltest results:

Depth (in)

17 ; 74 ; 27 ; 0.02 ; 1.6 ; 4 ; 481.5 ; 7.1 ; 017 ; 64Topsoil 29 1120

..................... ... ...... .............. +............+ .........,... ............. ..............+..............*..............*...............+.......................................... ...+.............. *..............* ............

CRDCSoi/Management TroiningCourses

Spat ; pH ; EC
score ;

Subsurface 26 ; 8.6 3.0 ; 001 ; 0.85 ; 21.3 ; 8.4 ; 0.10 ; 28 40 '8 ; 43
O 15 025

..... ................... ,.... ............................ ...........,................,.............-.............................................-.............................................- ............ ... ...................... .....

Uppersubsoi1 0.9 ; 91 ; 0.42 ; 248 ; 34 ; 17.4 ; 18 0.02 ; 0.8 ; I ; 34 ; 17 ; 50

co 4-() 5)
......................... ...... ..............*............+......,...................................*..............*..............*...............* .............................................*..............+..............+ .......... "

Cl ; CEC ; ESP ; Cal

Mid subsoil

(0.7^). 8)

Internretation of laboratorv data:

The profile is dispersive throughout the profile (ES1< 0.05, ESP >5). Below 50 cm, the
subsoilismoderately saline. Self:regeneration potential is poor to moderate throughout the
profile.

0.9

; Mg

8.5 ; 1.62 ;2275; 36 ; 281 ; 1.6

Management o0tions to consider:

ESl .

In the unlikely event of the tree-line being developed for cropping, it is likely to respond
wento the application of coarse-grade (Tinned) gypsum at a rate of approximately 3 t/ha.
The soilmay also respond to the application finely ground limestone. Continue with the
effective control of wheelti. atTic. Grow a cereal crop as soon as possible to provide a
protective mulch. Oilierwise, there is a strong risk of soilloss by water erosion.

Comparison_betsveen native woodland and the cotton field::

oc C F

; sand ; sand ;

The cotton field has better subsoilstr'ucture than the native woodland, and has less salt in the
subsoil. However, the pristine site has more organic matter at the soil surface.

Silt ; Clay ;15 bar

0.06 05 2 ; 31

18

17

22

54 23



'Roysto"', Boggabilla; May 1999

CRDCSoi/Manageme"1770ining COMrses

'Lo"'s Place', Gummedah; June 1999

'Gibahg"myam', Theodore; July 1999

52



(8) GIINNEDAHSOllLl^IANAGElv^MrCOURSE,
4 JulNE1999

Participants

ShaunBailey
GrahamBourke

PaulConradt

RobDuns

GregGibblet
Mark Goddard

WanenLarig
SamLeys
MalcolmMCNiven

IanMurray
Matthew Thomas

RickThomas

QueenslandCotton
GlencoelAMA, Gumedah
Cotton Grower Services, Gunnedall
GoddardAgriculturalServices
Crop Tech PIl. ,, Tamworth
GoddardAgriculturalServices
LangCrop Managementservices
Seed& Grain IAI\^, Quitindi
MCI. liven Ag. Services
GlencoelAMA, Gunnedall
Thomas Consulting Service
Thomas Consulting Service

CRDCSoi/Management Training Courses

Cooperating growers
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Course leaders
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program

Fridoy4J"ne

8.00 1.1SWAgricultureConferenceroom
(a) Welcome-Mark Hickrnan
(b)'Cotton Soft, pak' manual;contents, methods -DavidMCKenzie

9.30 'BreezaStation'

(a) Pit description in dryland cotton field(blackcrackingclay)
(b) Fannercomments- Andrew Pursehouse

11.30 'South Sidelrtigation'



(a) Pit description at high-yielding end offield(silty brown soil)
(b) Pit description at poor-yielding end offield(SIIty brown soil
(c) Farmer comments- RickThomas

2.30 'Lou'sPlace'

(a) Pit description in an irrigated fieldwith bardsettingred soi
(b) Farmer comments-GeoffHood
(c) Concluding comments

Outcomes of Gunnedah course

. The trainees havetheknowledgeto accurately assesssoilconditiononcommercial
cotton fanns.

The value of soil assessment in 'yield map interpretation' was emphasized. Other
topicsthatreceived detailed attention included:

assessment of the impact of controlled-trafficfanningsystems on soilstructure
the impact of groundwateronsoilstructure,
methods for improving bardsettingsoil.

CRDCSoilMonogement Training Courses



Field observations, laboratory dataamd management options (Gummedah)

'Breeza St"ito"' - dryl""d cotton (black CF"cki"g clay)

Field observations:

The field has been fanned since 1994. It was under bare fallow foUowirig a dryland wheat-
wheat-cotton rotation. Roots were observed to a depth of about 90 cm. An effective
controlled ti'aElic system wasin place.

Soiltest results:

Depth (in)

CRDCSoilM@nagement Training Courses

Topsoil 1.3 ; 8.4;0.18; 12 ; 52 ; 38 ; 14 ; 0.05 ; 1.34; 0 ; 7 ; 21 ; 73 ; 33
(0-0 I

..................... ......... ..............-.......................................................................-......... ...................... .........................................................................................

Spat ; pH ; EC
score :

Subsurface 1.4 ^ 9.1;027; 28 ; 54 ; 107^ 10 ; 003 ; 0.77; I ; 6 ; 18 ^ 78 ; 34
....!0. I 5-0251. ... ..............;............;.............;.............;...............;..............;.............. ' ............... ' ..............;...............;...............;.............. ; .............. ; ............

...................... ........ ..............-............-..........................................................-..............-....... ........-........................................................................................

Upper subsoil

Cl ; CEC ; ESP ; Cal

Mid subsoil

(07-0.8)

1.6 ; 9.3 ; 0.54; 281 ; 61 ; 19.7 ; 0.8 ; 0.03 ; 060 ;

Internretation of laboratorv data:

1.4 ; 9.1 ; 1.02; 956 ; 58 ; 25.9 ; 07 ; 004 ; 0.60 ;

The profile is sodic belowthe topsoil (ES1 < 0.05, ESP >5), and moderately saline below 50
cm. Self:regeneration potential is excellent (CEC > 40 cmol(+)/ICg).

; Mg

Management o0tions to consider:

ESl

There is no need for deep tiringe. This is fortunate, because such an operation is likely to
bing sodic clodsto the soilsurface. Continue to control the wheel traffic via the tram-line
system. The subsoilis strongly sodic and alkaline, and may respond to applied gypsum - test
strips are recommended. Lime application is unlikely to be effective because of the high pH
values. The presence of a moderate satinity problems in the subsoil suggest that piezometers
should be usedto monitor the groundwater height.

OC C ; F

sand ; sand
Silt ; Clay ; 15

; bar

6 : 18 : 77

4 22 ; 76

33

33



Field observations

', Sowtfo Side r, rig@tto"'- 'high yield' throw" silo, soi!I

The field wasin bare fallow after inigated cotton. The previous cotton crop was planted
soon after a rot^jor flood, so machinery had to be driven on the soil when it was very wet.
The pits were in a 'fin' area, where the better yielding cotton was grown. Recent wheel
traffic had been welldirected, but there was evidence of remnant compaction in the subsoil
from previous operations. Under the mall wheeltr'acks, compaction extended to a depth of
about 80 cm. Bore water has been usedto itfigate this field.

Soiltest results

Depth (in)
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1.3 ; 7.1;0.11; 26 ; 17 ; 12 ; 2.3 ; 009 ; 149; 2 ; 24 ; 43 ; 32 ; 14Topsoil
(0-0 I)---....-------------- ------... -......--..-.-+------..----+-------------.---.---------...-----.....---..-.......--...*...--.........*..........,....* ......................-......................................+..............+...-.....-..

Spak ; pH ; EC ; Cl ; CEC ; ESP ; Cal
; Mgscore ;

1.5 : 6.2 : 0.15 : 55Subsurface 14 : 2.1 : 2.1 : 0.07 : 1.29: 2 : 23 : 42 : 33 : 16

O 15 025

Upper subsoil

.......(0.40.5).......

Mid subsoil

(07^). 8)

1.4

.............#............+............. ............. ............... ..............*..............+...............+.............................................................*..............+............

Inte Tetation of laborato

7.6 ; 011; 47

1.3

The profile is stable in water (ES1 > 0.05, ESP <5). There is no evidence of a sannity
problem, butthe sub-surface soilis nitldly acidic. SGI^-regeneration potential is poor near the
surface, but moderate initie subsoil. The chemical properties of the bore water (EC = 0.61
dS/my SAR= 0.66) are favorable, although regular Ieaching of the profile will be necessary to
flush out the salts that accumulate.

8.8 ; 019 ; 40

BSI

Man Ginent o tions to consider

31 ; 1.5

oc

Mixing of lime into the sub-surface soilis likely to be beneficial - the pH needs to be
increased. The surface soilis prone to hardsettirig because of the high proportion of fine
sand and silt, so a cereal crop should be grown to provide an organic mulch. Continue with
the good control of wheeltraffic

c ; F

data:

; sand ; sand ;

26 ; 1.7 ; 09 ; 011;0.43; 2 ; 21 ; 29 ; 50 ; 19

1.5 ; 0.08 ; 0.60 ;

Silt ; Clay ; 15
; bar

I ; 15 ; 26 ; 60 ; 21



Field observations

'Sowtfo Side I, rig'"tt0"'- 7700r yield' (brown silo, soil)

The field wasin bare fallow after inigated cotton. The previous cotton crop was planted
soon after a ina!jor flood, so machinery had to be driven on the soil when it was very wet.
The pits were in a 'cut' area, where the poorer yielding cotton was grown. Recent wheel
traffic had been welldirected, but there was evidence of remnant compaction in the subsoil
from previous operations.

Soiltest results:

Depth (in)

CRDCSoilMonogementTraining Courses

05 ; 6.6 ; 0.22; 78 ; 16 1.7 ; 010 ; 1.11; 5 ; 16Topsoil 43 : 36 : 142.2

.........(0-0. I I. ....... ..............;............;.............^.............;...............;..............;..............;...............;..............;...............;...............;..............;..............;.....

Spat; pH ; EC ; a ;CEC ; ESP ;Cal
Mgscore ;

Subsurface 1.6 : 7.1 : 0.09: 32 : 25 0.03 ;0.77; 4 ; 11 ; 36 ; 50 ; 192.6 ; 1.4
O 15 025

1.3 ; 8.6 ;0.35; 66 ; 35 ; 6.4 0.05 ;0.60; 2 ; 8 ; 26 ; 64Upper subsoil I . I

...................... ........ ..............*............*...........................'..............................*..............+...............+..............'.......

Mid subsoil

(07-0.8)

Internretation of laboratorv data:

1.2

The profile has a mildly sodic subsoil(ES1 < 0.05, ESP >5). There is no evidence of a
saliritty problem. Self-regeneration potential is poor near the surface, but moderate in the
subsoil.

9.1 ; 0.31; 54 ; 31

ESl

Differences in soilfactors between the 'high' vialdirig and 'low' vieldiiig Darts of the field:

The 'poor' site ismore sodic than the 'good' site, and has less organic matter near the soil
surface. Also, the 'poor' area has worse internal drainage because of a higher clay content.

oc C ; F ; Silt;Clay; 15
; sand ; sand ; bar

Management o0tions to consider:

It is recoinmended that a gypsum-lime blend be used to overcome the subsoil sodicity
problem. A follow-up chisel ploughing may also be required to thoroughly lint the lime and
soil. The surface soilis prone to hardsetting because of the high proportion of file sand and
sift, so a cereal crop should be grown to provide an organic mulch. Continue with the good
control of wheeltraffic.

9.9 ; 1.0 ; o. 03 ; 0.51 ;

..... ............... ..............+..............+.........."

4 ; 8 34 ; 56 ; 20

22



Field observations:

'Low's Place' - 77roblem area' lired satO

The field wasin bare follow after ittigated cotton. Recent wheel traffic had been well
directed, but there wasa continuous compact layer that extended under all the hills at a depth
of 3040 cm. It may be dueto compaction from previous wheelti. acks that are now located
under hills. Bore water has been usedto ititgate this field. There have been problems with
poor water penetration during the growth of previous cotton crops

Soiltest results:

Depth (in)

CRDCSoilManogemeniTroining Courses

1.1 ; 6.5 ; 0.05; 15 ; 11 ; 19 ; 1.8 ; 0.03 ; 1.20 ;Topsoil
.........(0-0. 11. ....... ......

Spat ; pH ; EC ; Cl ; CEC ; ESP ; Cal
; Mgscore :

11 ; 6.7 ;005; 17 ; 16 ; 2.5 ; 1.6 ; 002 ; 0.83 ; 5Subsurface 19 : 39 : 39 : 15

.... 10 . I 5-0 . 25 ). .... ..............:............:.............;.............;...............;..............:..............:...............:..............;...............;...............;..............:..............: ............

; 8.3 ;010; 62 ; 32 ; 3.1 ; 1.4 ; 003 ; 0.63; 2 ; 9 ; 23 ; 67 ; 24Upper subsoil 13

............................... ..............*............+..........................................................+..............*...............*..............'...............'...............'...."""""+"""""""+""""""

...*............+............. ............................................*..............+...............+.............................................................*..............+......

Mid subsoil

(07-(). 8)

Inte Tetation of laborato

1.0 ; 8.8 ; 0.23 ; 51 ; 29 ; 4.9 ; 1.1

Although the ESP values are rather low, the soilis dispersive because of very low EC values.
The topsoil and sub-surface soil are mildly acidic. Self-regeneration potential is poor near
the surface, but moderate in the subsoil. The cheintcal properties of the bore water (EC =
0.54 dS/in, SAR = 1.11) are f;I. vorable, although regular 16aching of the profile will be
necessary to flush out the salts that accumulate.

ESl

Man 61nent o tions to consider

oc

Mixing of lime into the topsoil and sub-surface soilislikely to be beneficial - the pH and ESl
values need to be increased. The surface soilis prone to hardsetting because of the high
proportion of the sand and sth, so a cereal crop should be grown to provide an organic
mulch. Ensure that wheelti'afilic is confined to narrow lane-ways.

C:F:

data:

; sand ; sand ;

6 ; 25 ; 39 ; 29 ; 11

Silt ; Clay ; 15

0.05 ; 0.51 ;

; bar

3 : 15 : 34 50 21
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TITursday 812, !I

8.00 HotelTheodore Conferenceroom

(a) Welcome-DavidMCKenzie
(b) Cotton soil managementin relation to other industries -Des MCGarry
(c)'Cotton SOILpak' manual;contents, methods - DavidMCKenzie



9.15 'Nandina'

(a) Pit description in an irrigated fieldunderpennanent beds (blackcrackingclay)
(b) Farmer comments- Peter French

12.15 'SmallThoms'

(a) Pit description in high-yielding end offield(red soil)
(b) Spade inspection in a POOFyielding section (red soil
(c) Farmer coriuments- Harrod Anderson

2.00 'Gibahgunyah'
(a) Pit description Inbigh-yielding end offield(grey cracking clay)
(b) Pit description in poor-yielding Grid offield(grey cracking clay)
(c) Farmer/Consultantcomments- GregAustin, SimonStruss
(d) Concluding coriuments

Outcomes of Theodore course

. The trainees havetheknowledgeto accurately assesssoilconditiononcommercial
cotton fanns.

The value of soil assessment in 'yield map interpretation' was emphasized. Other
topicsthatreceived detailed attention included:

management of sodic soil,
assessment of the impact of controlled-trafficfarmingsystems on soilstructur
risk of water loss by deep drainageundercotton,
management of cotton soilthat has becomeacidic.

CRDCSoi/Management Training Courses



Field observations, laboratory data and management options (Theodore)

'Namdi"a' - irrigated cotton winderperm@"e"t beds (black crack, itg cl@y)

Field observations:

The field wasin bare fallow after 25 years of continuous cotton. Penmanent beds were
introduced 5 years ago. Bore water has been used in some years to inigate the cotton.
Despite antiie years offnaming, the subsoilsinicture was excellent. Only in the top 30 cm
wasthere evidence of compaction damage, due apparently to wet harvests and slight bed
moveinent to the side.

Soiltest results:

CRDCSoi/Monagement Training COMrs, es

Depth (in)

Topsoil 1.3 ; 9.7 ;0.15; 12 ; 64 ; 2.8 ; 3.3 ; 0.05 ; 1.25 ; 2 ; 6

.........(0-0. I I. ....... ..............:............:....,........;.............;...............;..............^.........,....:...............:..............;...,...........;....

Spat ; pH ; EC ; Cl ; CEC ; ESP ; Cal
Mgscore :

1.0 ; 9.7 ;0.23; 26 ; 64 ; 4.8 ; 3.0 ; 0.05 1.1; 2 ; 6 : 16 ; 77Subsurface 26

..... ................... ..... ..............+............+..........................................................+.............. t. .............. t. ............................................................+..............*..........,.

Upper subsoil 9.2 : 2.5 0.03: 0.9 : 2 : 6 : 13 : 79 : 289.9 ; 0.27 ; 35 ; 59I .7

04-0.5 : : : : : : : : : : : : :

Mid subsoil

(0.7-0.8)

Internretation of laboratorv data

1.9

The profile is sodic in the subsoil(ES1 < 0.05, ESP >5). Below 50 cni, the salt concentration
is high enough to adversely affect leguminous rotation crops, but not cotton. SelfL
regeneration potential is extremely good(CEC >>40 cmol(+)/ICg). The pH of the profile is
too high, meaning that the availability of solne trace elements such as zinc may be sub-
optimal.

8.8 ; 0.54 ; 308 : 70

ESl

Management o0tions to consider:

oc

The control of traffic needsto be improved so that a smaller percentage of the soil surface is
under the threat of soil compaction from farm machinery. Use of wider equipment would
help to achieve this goal. Gypsumtest strips are recormnended to detemtine if subsoil
sodicity can be reduced in a cost-effective way. To reduce pH, use acidifying N fertilizer (eg.
minnonium sulfate) and accumulate as much organic matter as possible.

C;F;

; sand ; sand ;

14.0 ; 2.0

Silt ; Clay ; 15

0.04 ; 0.85 ; 2

15

; bar

76 : 25

6 : 14 : 76 :28



Field observations:

'Small Thorns?-- 'high yield' tired satO

The field wasin bare fallow after jingated cotton. Cotton had been grown continuously at
the site for about 20 years' Gypsumhad been applied recently in an attempt to improve
water penetration.

Soiltest results

Depth (in)

Topsoil
.........(0-0. 11. .......

CRDCSoi/Management Trollzi?IgCoz, rses

Spak; pH ; EC ; Cl;CEC ; ESP ;Cal
score :

Subsurface 1.3 ; 6.3 ;0.36; 26 ; 29 ; 1.1 ; 3.7 ; 0.33 ; 1.0 ; 2

....!0 . I 5-0 . 25 )..... ..............;............:.............;.............;...............;..............:..............:...............:..............;....

7.9 ; 030; 24 ; 31 3.2 ; 0.13 ; 0.75; I ; 35 ; 20 ; 44 ; 15Upper subsoil 0.8 2.4

...................... ........ ..............+............+............. ............. ............... ..............+.............. t ...............* .............. ............................... ..............*..............+............

1.5

............+............+............. ............. ...............'..............+..... .........+............... *.............. ...............'............... ..............+..............+............

6.7 ;072; 9 ; 27 ; 06 ; 5.4 ; 1.2 ; 11 ;

Mid subsoil

(0.7^). 8)

Inte Tetation of laborato

1.0

The profile is very stable in water (ES1>> 0.05, ESP < 5). There is no evidence of a sannity
problem, although legume seedlingsmay struggle in the topsoil dueto the moderately high
EC induced by gypsumapplication. Self:regeneration potential ismoderate troughout. The
sub-surface layer has a nitld acidity problem.

; Mg

8.6 ;0.27; 26 ; 31 ; 7.7

BSI

Man Ginent o tions to consider:

oc

It is reconnnended that lime be applied to overcome the sub-surface acidity problem. The
surface soilis prone to hardsetting because of the high proportion of file sand and silt, so a
cereal crop should beerownto provide an organic mulch. Continue with the good control of
wheeltraffic

C ; F ; Silt ; Clay ; 15
; sand ; sand ; bar

data:

2

2.4

40 ; 26 ; 36 ; 11

0.04 ; 0.55 ; 2

39 : 24 36

37 ; 16 ; 44

13

16



Field observations

'Small moms'- 7700r yield' (I'ed satO

The field wasiri bare furrow after inigated cotton. Cotton had been grown continuously at
the site for about 20 years, Gypsum had been applied regularly over several years in an
attempt to improve water penetration.

Soiltest results:

Depth (in)

Topsoil
.........(0-0. I).........

CRDCSoi/Management Training Courses

Spak ; pH ; EC ; Cl ; CEC ; ESP ; Cal
Mgscore ;

Subsurface 1.5 ; 5.3 ;0.33; 17 ; 22 ; 1.4 ; 3.5 ; 0.24 ; 0.85 ; 3 ; 45 ; 20 ; 36 ; 11
O 15-0 25

Upper subsoil
.......(04^). 5).......

1.3 ; 6.9 ;075; 7 ; 21 ; 0.6 ; 41 ; 1.25

............*............*............. ............................. ..............*..............+...............+ .............. ............... ............... ..............+..............+.........

Mid subsoil

(0.7-0.8)

.............*............+............. ............. ............... ..............*..............+...............+.............. ............... ............... ..............+..............+............

Internretation of laboratorv data:

; 7.0 ;0.22; 23 ; 30 ; 3.0 ; 2.9 ; 007 ; 070; 2 ; 40 ; 13 ; 43 ; 15

The profile is very stable in water (ES1>> 0.05, ESP < 5). There is no evidence of a sannity
problem, although legume seedlingsmay struggle in the topsoil dueto the moderately high
EC induced by gypsum application. Self:regeneration potential ismoderate tliroughout. The
sub-surface layer has a serious acidity problem

; 8.3 ; 0.18; 21 ; 24 ; 58 ; 2.5

ESl

Differences in soil factors between the 'high' vialding and 'low' vieldirig Darts of the field:

Oc

The 'poor' site contains more file sand than the 'good' site, and has less organic matter
near the soilsurface. The chloride data indicates that more water passes itITough the 'poor'
soil, which apparently has created a soil acidity problem. Both sites have an acidic sub-
surface, but the problem ismore serious at the 'poor' site. Cotton has a very poor tolerance
of the soluble aluminium that is released under acidic conditions.

; sand ; sand ;
C;F;

100; 4

Management o0tions to consider:

Silt ; Clay ; 15

It is recoimnended that lime be applied to overcome the sub-surface acidity problem. The
surface soilis prone to hardsetting because of the high proportion of the sand and silt, so a
cereal crop should be grownto provide an organic mulch. Continue with the good control of
wheeltrafEic. There is no need to apply more gypsum

48 : 17 : 33 : 9

0.03 ; 0.45 ;

; bar

3 49 : 13 : 36 : 13



Field observations:

'Gifuhg""yak '- 'hjg, fryield' fig, rq, cracki"g clay)

The field wasin bare fallow after inigated cotton. Prior to growing the recently harvested
cotton crop, the fieldhadbeen land-formed under wet conditions. The pits are located in a
'fill' area, where the best cotton is grown within this field. Before the land-forum, g took
place, the cotton hills ran at right-angles to the existing hills. Dual-wheeled4-row pickers
are usedfbr harvest, whilstthe other operations are 6-row. The pit inspection showed that
there wasmoderate compaction throughout much of the profile. This damage apparently
was associated with the landforming operations, and had been partially amenorated by
shink-SWGU cycles induced by the extraction of water by cotton roots.

Soiltest results:

CRDCSoi!Management Training Courses

Depth (in)

1.2 ; 83 ;0.19; 16 ; 40 ; 1.6 ; 3.8 ; 0.12 ; 1.1 ; 2 ; 31 ; 19 ; 50Topsoil 17

.........(0-0. I I. ....... ..............;............;.............;.............;...............;..............;..............;...............;..............;...............;...............;..............;..............;............

Spak ; pH ; EC ; Cl ; CEC ; ESP ; Cal
Mgscore :

Subsurface 1.6 ; 8.4 ;0.18; 14 ; 40 ; 2.0 ; 43 ; 009 ; 1.1 ; 2 ; 31 ; 20 ; 51 ; 18
O 15 025

1.0 ; 8.4 ;030; 35 ; 36 ; 47 ; 3.5 ; 0.06 ; 0.7 ; 3 ; 38 16 : 47 : 16Upper subsoil

.............................. ..............*............*..........................................................*..............+...............*.................................................,...........*..............+............

Mid subsoil

(07-(). 8)

Inte Tetation of laborato

1.2 ; 8.9 ; 0.34; 168 ; 38 ; 10.5 ; 2.4 ; 003 ; 06

The soilis stable in water to a depth of 50 cm (ES1 > 0.05, ESP < 5). Self-regeneration
potential is moderate throughout

Maria Ginent o tions to consider:

BSI

The soilhas f;Ivorable cheintcal properties, butts Inniting cotton growtti because of residual
compaction problems. Thorough drying of the soil with well-fertilized wheat (safflower
would be even better) would be very beneficial. Follow-up deep tillage (at a water content
just belowftie 'plastic limitt') may be needed to thoroughly de-compact the root zone. Once
these operations have been completed, re-establish penmanent wheeltracks as soon as
possible, and maintain the improved soilstructure.

oc

data:

; sand ; sand ;
C ; F Silt ; Clay ; 15

; bar

2 : 35 : 13 : 51 18



Field observations:

'Gib"fog, ,"y"f0 '- 7,007 yield' (;grey cracking clay)

The field wasiri bare fallow after ittigated cotton. Prior to growing the recently harvested
cotton crop, the field had been land-fbnned under wet conditions. The pits are located in a
'cut' area, where the worst cotton is grownwitltin this field. The pit inspection showed that
there wassevere compaction throughout much of the profile. This damage apparently was
associated with the landfonning operations, and had been aggravated by machinery operation
and cultivation under wet conditions. The previous cotton crop had begunto amenorate the
compacted soilvia shrink-swell processes, but the roots were very defbmied. They were
unable to extract large amounts of water from a large proportion of the potential root zone.

Soiltest results:

CRDCSoi/MonogemeniTr@mingCollrses

Depth (in)

1.4 ; 8.7 ;0.22; 12 ; 38 ; 2.6 ; 3.5 ; 0.09 ; 0.85 ; 4 33 ; 19 ; 48 ; 9Topsoil

.........(0-0. I I. ....... ..............;............;.............^.............;...............^..............;..............;...............;..............^...............;...............^..............;..............;............

Spak ; pH ; EC ; Cl ; CEC ; ESP ; Cal
score

Subsurface

....!0. 15-0.25).....

Uppersubsoi1 0.3 ; 9.0 ; 0.41; 1/9 ; 37 ; 10.5 ; 2.2 ; 0.04 ; 0.6 ;
co 405

............................. ..............+............+..........................................................+..............+...............+...

0.5 ; 8.5 ;0.31; 26 ; 37 ; 4.1 ; 3.7 ; 0.08 ; 0.9 ;

Mid subsoil

(0.7-0.8)

Interoretation of laboratorv data:

08 ; 8.1 ; 2.52 ; 950 ; 39

The subsoilis dispersive (ES1< 0.05, ESP > 5). Sumty is likely to restrict the growni of
cotton roots belowa depth of 0.7 cm. SGI^-regeneration potential is moderate throughout.
The sub-surface layer has a serious acidity problem

; Mg
ESl

Differences in soilf;ICtors between the 'high' vieldirig and 'low' vieldiiig Darts of the field:

The 'poor' site ismore dispersive, saline and compacted than the 'good' site.

OC

Management o0tions to consider

; sand ; sand ;
C ; F

Gypsumapplication (5 tiha, possibly with 2.5 tlha follow-up doses) is an option that should
be assessed via the use of test ships' The soilis too alkaline for time application to be
successful. Consider growing rotation crops for ayear, rather than cotton, so that the soilis
de-compacted by shrink-swell processes. Follow-up deep tillage (at a water content just
belowthe 'plastic litntt' may also be required to complete the loosening. Improve the
guidance of traffic so that furrows reinalii narrow and in the same position. Manage water
application so that subsoilsalt is pushed deeper (by no more than about I in)

23.6 ; 1.4

Silt ; Clay ; 15

3 : 32 : 16 : 50 : 11

0.11 ; 04 ;

; bar

3 ; 30

......... ............... ..............+..............+............

2 ; 29 ; 47 ; 23

16 ; 54 15

13
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ThzirsdQy 12 ling"st

8.00 WalgettDisttictSportingClub
(a) Welcome- CameronTonkin
(b)'Cotton SOILpak' manual;contents, methods -DavidMCKenzie



9.00 'Talbarear'

(a) Pit description on a typical Walgettcotton soil(grey cracking clay)
(b) Pit description in an adjacentpristine area
(c) Farmer comments- WalFriend

11.30 Duncans

(a) Pit description in adryland cotton field(grey cracking clay)

2.00 'Crossdale'

(a) Pit description at bigli-yielding end offield(grey cracking clay)
(b) Pit description at poor-yielding endoffield(grey cracking clay)
(c) Farmer comments- IanHannaford
(d) Concluding coriuments

Outcomes ofWalgett course

. The trainees havethekriowledgeto accurately assesssoilconditiononcommercial
cotton farms.

The value of soil assessment in 'yield map interpretation' was emphasized. Other
topicsthatreceived detailed attention included:

management of sodic and alkalinesoil,
assessment of the impact of controlled-trafficfanriingsystems on soilstructure,
risk of water loss by deep drainageundercotton,
stubble management under dryland conditions.

CRDCSoilManogement Training Courses



Field observations, laboratory dataamd management options Ovalgett)

'Tatb"rear' - '^, pical F1'"!gett cotto" soil' (;grey cracking clay)

Field observations:

The fieldwasin bare fallow after trigated cotton. The rotation program is 2 years cotton, I
year wheat. The field was developed for cotton production about 15 year ago. There were
no inI^jor compaction problems under the plant lines, due to exceUent control of the wheel
traffic.

Soiltest results:

Depth (in)

CRDCSoilManogemeniTraining Courses

Topsoil 1.6 ; 8.6 ; 0.13 ; 26 ; 51 3.3 ; 1.5 ; 004 ; 0.74; 3 ; 10 ; 15 ; 75 ; 28

......... ........... ......... ..............-............-..........................................................-..............-........................................,...................................................-............

Spatc; pH ; EC ; Cl ; CEC ; ESP ; Cal
Mgscore :

003 ; 0.57 ; 31.6 ; 8.9 ; 0.17; 50 ; 57 ; 67 ; 15 31Subsurface

O 15-0 25
..... ................... ..... ..............*------------+----.-..--... .-.-......-.. ......-........ ..............*..............*...-.----------+-------------- ----...---..... ............... ..............+..............+............

Upper subsoil 79 ; 309 ; 111.5 ; 9.2 ;0.27; 37 ; 54 ; 202 ; 0.9 ; 001 ; 046 ; 3
O 4^) 5

............................... ..............-............-................................................................................................... .................................................................... ..........~

Mid subsoil

(0.7-0.8)

Inte Teration of laborato

1.3 ; 9.2 ; 0.41; 115 ; 61 ; 22.2 ; 1.1 ; 0.02

The topsoil is nitldly sodic (BSI < 0.05), whilst the subsoilis strongly sodic (ES1 < 0.05, ESP
>5). Self-regeneration potential isexcellent (CEC >40 cmol(+)/ICg). The profile is strongly
alkaline.

ESl

Man Ginent o tions to consider:

The soilislikely to respond wento gypsum application, so test strips should be applied. Due
to the high pH, lime application is unlikely to provide int^jor benefits. To reduce pH, use
acidi^, ing N fertilizer (eg. aLLuuonium sulfo. te) and accumulate as much orgadc matter as
possible. Continue with the effective control of field traffic.

OC C;F;

data:

sand ; sand ;
Silt ; Clay ; 15

9

; bar

0.49 ;

; 13 ; 79

8 9 79 31



Field observations:

'Tclb"rear' - '""formed comparison' jig. rq! cracking clay)

Even though this unfarined site had always been under native pasture and scattered trees,
subsoilsinicture waspoor. The soil had been driedtlirougliout the profile, and was very hard.
There were abundant roots in the top 50 cm of soil.

Soiltest results:

Depth (in)

Topsoil
.........(0-0. I).........

CRDCSoilManagemeniTroining Courses

Spat ; pH ; EC ; Cl ; CEC ; ESP ; Cal
Mgscore :

Subsurface 1.3 ; 8.7 ;0.20; 136; 58 ; 7.4 ; 1.7 ; 0.03 ; 0.62 ; 3 ; 12 ; 13 ; 75 ; 28
O 15 025

1.4 ; 9.2 ; 0.22; 15 ; 62 ; 21.4 ; 1.5 ; 0.01 ; 057Upper subsoil

...................... ........ ..............*.,..........*.............'.............'...............'....,.........*..............*...............+..............................'...............'..............+..............+............

I. 5

.............+............*............. ............. ............... ..............+..............+...............+.............. ............... ............... ..............+..............*............

8.5 ; 009; 15 ; 49

Mid subsoil

(0.7-08)

Internretation of laboratorv data

1.2

The topsoil is nitldly sodic (ES1 < 0.05), whilst the subsoilis strongly sodic (ES1 < 0.05, ESP
>5). Self-regeneration potential isexcellent (CEC>40 cmol(+)/ICg). The profile is strongly
alkaline.

9.4 ; 0.25 ; 6

4.5 ; 1.8 ; 0.02 ; 0.77 ;

ESl

Manageinent o0tions to consider

If developed for cotton, the soilislikely to respond weU to gypsum application. Due to the
high pH, lime application is unlikely to provide in4jor benefits. To reduce pH, use acidi^, ing
N fertilizer (eg. ammonium sulfote) and accumulate as much organic matter as possible.

oc C ; F ; Silt;Clay; 15
; sand ; sand ;

54

Coinoarison between native Dusture and the cotton field:

19.3 ; 1.3

The fanned soilwasbetter than the pristine soil. Under cotton, the soil has become less
compact and less sodic and saline, butts slightly more alkaline near the soil surface.

3 : 11 : 13 : 73

0.01 ; 0.51 ;

; bar

3 ; 12 ; 13

3 : 11

28

75

13 : 76 : 27

30



Field observations:

D""cams- 'doll""d cotton' Cgrey^ cracking clay)

The field had been usedto grow drylarid cotton the previous suu, uner, on the fiat. There
were no in:^jor compaction problems under the plant lines, dueto excellent control of the
wheeltr'alitic. The oldcotton plants had strong, straight root systems.

Soiltest results:

Depth (in)

69 ; 2644 ; 2.2 0.03 ; 062; 2 ; 168.9 ; 0.13 ; 10Topsoil 1.8 52 17

..................... ......... ..............*............+............. ............. ............... ..............*..............+...............+.............. ............... ............... ..............*..............+............

CRDCSoi!Manogement TroiningCoz, rses

Spat ; pH ; EC ; Cl ; CEC ; ESP ; Cal
Mgscore :

Subsurface 1.7 ; 9.1 ; 0.22; 13 ; 54 ; 7.0 ; 1.9 ; 0.03 ; 0.47 ; 2 15 ; 16 70 ; 29
O 15 025

..... ................... ..... ...........................-.........................................................................-...............-............................................................................-...........

1.5 ; 9.3 ;0.25; 7 ; 53 ; 11.1; 1.7 ; 002 ; 0.51; 2 ; 15 ; 16 ; 69 ; 28Upper subsoil
co 4-0 5)

............................... ..............*............*.............'.............'...............'..............+..............+...............*..............'...............'..............................+..............*............

Mid subsoil

(0.7-0.8)

Inte Tetation of laborato

1.2 ; 9.4 ; 0.39; 13 ; 52 ; 26.1 ; 1.1

The topsoil is mildly sodic (BSI < 0.05), winst the subsoilis strongly sodic (ES1 < 0.05, ESP
>5). Self-regeneration potential isexcellent (CEC>40 cmol(+)/ICg). The profile is strongly
alkaline.

BSI

Mana Ginent o tions to consider:

The soilis likely to respond wento gypsum application, so test strips should be applied to
detennine which rate is appropriate for the forming system that is being used. Due to the
high pH, fune application is unlikely to provide ina!jor benefits. To reduce pH, use acidi^, ing
N formizer (eg. ruinnonium sulfote) and accumulate as much organic matter as possible.
Continue with the effective control of field traffic.

oc

data:

C ; F
sand ; sand

Silt ; Clay ; 15

0.0 I

; bar

0.51 ; 2 ; 15 13 ; 71 30



Field observations:

'Crossd"Ie'- 'highyield' (;grey cracking clay)

The field wasin bare fallow after ittigated cotton. Prior to growing the recently harvested
cotton crop, the field had been land-fomied under wet conditions. The pits are located in a
'fill' area, where the best cotton is grown within this field. The pit inspection showed that
there wasan obvious compacted layer across much of the profile at a depth of about 15-40
cm. This damage apparently was associated with the landfbrming operations, and had been
aggravated by the inadvertent sideways movement of the hills onto old furrows (wheel
tracks).

Soiltest results:

CRDCSoi/Management Troini?IgCoz, rses

Depth (in)

1.7 ; 8.7 ; 0.13; 10 ; 40 ; 1.8 ; 2.5 ; 007 ; 067 ; 5 ; 30Topsoil 20

.........(0-0 . I I. ....... ..............;............;............;.............;...............;..............;..............;...............; ..............;...............;...............;..............;..............;............

Spak ; pH ; EC ; Cl ; CEC ; ESP ; Cal
Mgscore ;

Subsurface 1.1 ; 8.9 ;0.17; 28 ; 43 ; 3.5 ; 2.3 ; 0.05 ; 0.54; 5 ; 29 ; 13 ; 57
O 15 025

..... ................... ..... ..............-............-..........................................................-............................................................................................-..............-............

1.3 ; 9.2 ;020; 26 ; 48 ; 6.8 ; 23 ; 0.03 ; 0.57; 3 ; 25 ; 13 ; 62 ; 25Upper subsoil

..(0 . 4^) . 5)....... ..............;............;.............;.............;.......--------^--------------;--------------;---------------;-------,......;...............;...............;..............;.............. ; ............

Mid subsoil

(0.7-0.8)

Interoretation of laboratorv data:

1.4 ; 9.4 ; 0.33 ; 23

The subsoilis dispersive (ES1 < 0.05, ESP > 5) and strongly alkaline.
potential is excellent throughout

Management o0tions to consider:

ESl

Gypsumapplication is an option that should be assessed via the use of test ships' The soilis
too alkaline for lime application to be successful. Consider growing rotation crops for a year
(eg. weU-fertilized wheat), rather than cotton, so that the soilis de-compacted by shrink-
swellprocesses. Eonow-up deep tiliage (at a water content just belowftie 'plastic Innit') may
also be required to complete the loosening. Improve the guidance of traffic so that furrows
remain narrow and in the same position.

OC C ; F ; Silt ;Clay; 15
; sand ; sand ; bar

47 ; 21.9 ; 1.5 0.02 ; 047 ;

13 ; 56

2 24

22

13

SelfLregeneration

64 27



Field observations:

'Crossd"Ie, - 7700r yield'11grq, CFCcki"g cmy)

The field was in bare follow after inigated cotton. Prior to growing the recently harvested
cotton crop, the field had been land-formed under wet conditions. The pits are located in a
'cut' area, where the worst cotton is grown within this field. The pit inspection showed that
there was a very obvious compacted layer across much of the profile at a depth of about
1540 cm. This damage apparently wasassociated with the landforn, ing operations, and had
been aggravated by the inadvertent sideways movement of the hills onto old furrows (wheel
tracks). The surface soil had a very coarse tilth, and the separation of fine sand and sitt from
clay on the clod surfaces indicated that it was sodic

Soiltest results:

CRDCSoi/Management Training Cours. es

Depth (in)

18Topsoil 1.2 ; 90 ; 0.13 ; 20 ; 33 ; 5.1 1.3 ; 003 ; 0.53; 5 ; 32 ; 12 ; 53

........(0-0. I I. ....... ..............:............:.............;.............;...............;..............;..............;...............:..............;...............;...............;..............!..............:............

Spak ; pH ; EC ; Cl ; CEC ; ESP ; Cal
Mgscore

0.9 ; 9.4 ;0.43; 63 ; 38 ; 18.2; 0.9 ; 002 ; 047; 5 ; 33 ; 12 ; 54 ; 23Subsurface

..... ................... ..... ..............+............+............. ............. ............... ..............*..............*...............*.............. ............... ............... ..............+..............*...........

1.2 ; 9.7 ;047; 71 ; 46 ; 25.9; 1.1 ; 0.02 ; 036; 5 ; 32 ; 11 55 : 24Upper subsoil
O 44) 5

Mid subsoil

(0.7-08)

Inte retation of laborato

1.3 ; 9.8 ; 1.61; 375 ; 62 ; 20.6 ; 2.2 ; 0.08 ; 0.28 ;

The whole profile is dispersive (BSI < 0.05, ESP > 5) and strongly alkaline. Self:
regeneration potential is moderate to good tliroughout. Below 70 cni, the subsoilis saline.
However, pit observations (and the chloride data) indicated that much of the salt in the
subsoilwasgypsumrather than sodiumchloride.

ESl

Differences in soilfactorsbetween the 'hi h' ieldin and 'low' ieldiri

oC

The 'poor' site is more dispersive, saline and compacted than the 'good' site

; C ; F ; Silt;Clay; 15

data:

Man Ginent o tions to consider

; sand ; sand ;

Gypsum application (5 Vha, possibly with 2.5 tiha follow-up doses) is likely to greatly
improve the soilstr'ucture. The soilis too alkaline for lime application to be successful.
Consider growing rotation crops for a year', rather than cotton, so that the soilis de-
compacted by shrink-SWGU processes. Follow-up deep tillage (at a water content just below
the 'plastic litntt') may also be required to complete the loosening. Improve the guidance of
traffic so that furrowsrematii narrow and initie same position. Manage water application so
that subsoilsalt is pushed deeper (by no Inore than about I in).

; bar

5 ; 31 ; 11 ; 55 ; 22

arts of the field



'Talbarear', Walgett; August 1999

CRDCSoi/Managemen!TroiningCourses

'Janbeth', Bo"rke; September 1999



(11) BOLTRKESOrr. ,mmNAGEMENTCO^RSE,
16SEPTEMBER1999

Participants

Mitch Abbo

Trevor Barneld

AngusBlair
Ieremy Brown
Jason Fritsch

Mark Fulton

Norm Hopper
DaleHyland
Des LITmeman

Trevor Lollback

PaulMarett

Daniel Moore

AngusPeacocke
Kimly Quade
Tony Thornpson
Will Turnbull

ClydeAgriculture
Afterhours Agriculture
ClydeAgriculture
Darling Fertilisers
Darling Farms
MrF Cotton Co.

Darling Fanns
ClydeAgriculture
WanegoFarrning
Grower

Afterhours Agriculture
ClydeAgriculture
Afterhours Agriculture
Clyde Agriculture
Afterhours Agriculture
Grower

CRDCSoi'IMOn@gement Training Courses

Cooperating growers

Mitch Abbo 'Latoka'

Dale Hyland, 'Janbeth'
Peter van Beuzekom, Enbros Pty. Ltd.

Course leaders

Dr Dayid MCKenzie, SoilConsultant, Onuige
(the course was piarmed in conjunction with Mr SImon Whyte, Cotton Developemnt
Officer, Bouche)

Resource staff

Mr CameronTonkin, District Agronomist, Walgett
Mr LukePearce, SoilAdvisory Officer, Walgett

Program

7/7"rsdoy 168eptember

8.00 'Port of BOUTke Hotel' Conferenceroom

(a) Welcome- David MCKerizie
(b)'Cotton SOILpak' manual;contents, methods -DavidMCKenzie

74



9.00 'Latoka

(a) Pit description on atypical BOUTke cotton soil(grey cracking clay)
(d) Fannercoimnents-Mitch Abbo

12.15 'Janbeth'

(a) Pit description at bigli-yielding end offield(brown cracking clay)
(c) Pit description at poor-yielding end offield(brown cracking clay)
(d) Pit description man adjacentunfarmedarea(brown cracking clay)
(d) Farmer comments-DaleHyland

3.30 EnbrosP/L

(a) Pit description in a red soilused for irrigated cotton
(b) Concluding comments

Outcomes ofBourke course

. The trainees havethekriowledgeto accurately assesssoilconditiononcommercial
cotton fanns.

The value of soil assessment in 'yield map interpretation' was emphasized. Other
topicsthatreceived detailed attention included:

management of sodic soil,
assessment of the impact of controlled-trafficfarrningsystems on soilstructur
risk of water loss by deep drainageundercotton,
management of water penetration problems mredsoil.

CRDCSoi/Management Training Coarses
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Field observations, laboratory dataand management options 030urke)

'L"tokg' - typical Bowrke cotton soil(;grey cracking clay)

Fieldobservations

The fieldwasiribare furrow after an trigated wheat-cotton rotation, Under the main wheel
tracks, compaction extended to a depth of about 50 cm. Under the hills, there was a
continuous compacted layer (between a depth of 25 omand40 cm). It appears to have been
caused by the lateral movement of hills onto old wheel tracks. Land-fomiing under wet
conditions several years earlier may also have contributed to the problem. It appears,
however, that the previous cotton crop had partially loosened the compacted layer by
shrink-SWGU processes. Gypsumhas been applied to the soilin previous seasons

Soiltest results:

CRDCSoilMa?IQgement Training Cot, rses

Depth (in)

Topsoil 1.5 ; 8.4;042; 79 ; 35 ; 4.9 ; 1.9 ; 0.09 ;0.59; I ; 29 ; 19 ; 55 ; 20
..................... ......... ...........................-.........................................................................-...............-.................... mm ...... ...... .

Subsurface 1.2 ; 8.3 ;0.45^ 1/6; 41 ; 4.0 ; 1.9 ^ 0.11 ; 0.56; I ; 29 ^ 19 ; 55 ^ 21
..... ................... ..... ..............*............+............. ............. ............... ..............*..............+...............*............................................................. .......

Uppersubsoi1 1.7 ; 9.2 ;0.32; 62 ; 44 ; 11.1; 1.4 ; 0.03 ; 0.39; I ; 28 ; 13 ; 61 ; 23
O 4^) 5

............................... ..............-............-.............................................,............-..............-........................................ ~

Spat ; pH ; EC ; Cl ; CEC ; ESP ; Cal
Mgscore :

Mid subsoil

(0.7-0.8)

Inte Tetation of laborato

13 ; 9.5 ; 041; 29 ; 44 ; 28.7 ; 1.1 ; 0.01 ; 0.34 ;

The subsoilis sodic (ES1< 0.05, ESP >5) and strongly alkaline. Self-regeneration potential is
moderate to good. Salt concentration troughout the profile is high enough to adversely
affect the growth of leguntinousrotation crops, but cotton is unlikely to be affected. The
chloride profile indicates that there is restricted dramage at a depth of about 30 cm, due
presumably to the compacted layer,

ESl

Mana Ginent o tions to consider:

OC

It is recommended that the subsoilbe de-compacted by thorough drying and cracking with a
well-fertilized rotation crop. One option is to sowwheat in the furrows (but not on the hills)
minxiediately after cotton harvest. Ifthere is enough moisture to establish the wheat, crack-
lines should fomi along the hills as water is extracted from the soil. This process is referred
to as "biological middle-busthig". FOMow-up chisel ploughing may be required (at a water
content justbelowtiie 'plastic Innit') to complete the de-compaction process. The next
step is to establish controlled tr'afilic laneways which, ifproperly maintaliied, should prevent
me!jor compaction problems in the future.

C F

; sand ; sand ;

data:

Silt ; Clay ; 15
; bar

27 : 13 61 ; 24
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Field observations:

Vonbeth' - 'h^ghyield' forow" cracking clay)

The field wasaboutto be planted to cotton, after cotton in the 1998-99 season. The pits
are located in a 'fill' area, where the best cotton is grown within this field. Under the hills,
there wasacontinuous compacted layer (between a depth of 20 cm and 45 cm). It appears
to have been caused by the lateral movement of I'Ms onto old wheeltracks. Land-fonning
under wet conditions several years earlier may also have contributed to the problem. It
appears, however, that the previous cotton crop had partially loosened the compacted layer
by shamk-swellprocesses. Recent rinddle-busting operations had not penetrated deeply into
the compact layer, andthe soil wastoo moist to be shattered. Gypsum has been applied to
the soil in previous seasons

Soiltest results:

CRDCSoilManagement Training Courses

Depth(in) Spat ; pH ; EC ; Cl ; CEC ; ESP ; Cal
; Mg

Topsoil 1.4 ; 8.7 ;0.14; 14 ; 38 ; 2.1 ; 3.0 ; 0.07 ; 0.56; 4 ; 44 ; 11 ; 44 ^ 16
..................... ......... ..............+............+.............'.............'...............'..............*..............+........ . ... *

Subsurface 1.3 ; 8.6;0.19; 9 ; 40 ; 1.8 ; 3.8 ; 0.10 ;0.59; 4 ; 44 ; 5 ; 47 ; 17
....!0 . I 5-0 . 25 I. ... ..............;............!.............;.............;...............^..,...........;..............;...............!..............;...............;...............;..............;..............;............

Uppersubsoi1 1.4 ; 8.7 ^0.13; 19 ; 38 ; 3.6 ; 2.2 ; 0.04 ; 0.38; 2 ; 35 ; 8 ; 54 ; 20
.......^0.44). 5).....................;............;.............;.............;...............;..............;........ ..; ; ^ ^ ; ; ;"..'... .....'..............'. ..............*............+.............'.............'...............'..............*.............. . 00

Midsubsoi1 17 ; 9.0 ;0.25; 39 ; 39 ; 11.0; 1.8 ; 0.02 ; 0.33; 2 ; 34 ; 11 ; 55 ; 24
(0.7^). 8) ^ ; ; ; ; ; ; ; ; ; ; ; ;

score :

Internretation of laboratorv data:

The subsoilis dispersive (ESP >5 below 50 cm, ES1< 0.05). Self:regeneration potential is
moderate (CEC = 20<1-0 cmol(+)/ICg)

Management o0tions to consider:

BSI

It is recommended that the subsoilbe do-compacted by thorough drying and cracking with a
well-fernhzed rotation crop. One option is to sowwheat in the furrows(but not on the hills)
innnediately after cotton harvest. Ifthere is enough moisture to establish the wheat, crack-
lines should form along the hills as water is extracted from the soil. FOUow-up chisel
ploughing may be required(at a water content just below the 'plastic Innit') to complete the
de-compaction process. The next step is to establish controlled traffic laneways which, if
properly malltatiied, should prevent manor compaction problems in the future.

oc FC

; sand ; sand ;
Silt ; Clay ; 15

; bar
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Field observations:

Vainbeth' - 7700r yield' thrown cracking clay)

The field wasaboutto be planted to cotton, after cotton in the 1998-99 season. The pits
are located in a 'cut' area, where the poorest cotton is grown within this field. Under the
hills, there wasa continuous compacted layer (between a depth of 20 onI and 45 cm). It
appears to have been caused by the lateral movement of hills onto old wheeltr. acks. Land-
forming under wet conditions several years earlier may also have contributed to the problem.
Recent middle-busfuigoperations hadnot penetrated deeply into the compact layer, and the
soilwastoo moist to be shattered. Gypsumhas been applied to the soil in previous seasons

Soiltest results:

CRDCSoi!Management Training Courses

Depth (in)

1.2 ; 8.9 ;014; 16 ; 36 ; 3.8 ; 2.7 ; 0.04 ; 044; 3 ; 34Topsoil

.........(0-0. I I. ....... ..............;............;.............;.............^...............;..............;..............;...............;..............^..............;...............;..............;..............:............

Spat ; pH ; EC ; Cl ; CEC ; ESP ; Cal
Mgscore :

Subsurface

....!0. 15-0,251. ...

Upper subsoil
.......(0.4-0. 5).......

0.9 ; 8.8 ; 0.20; 14 ; 40 ; 3.4 ; 2.7

0.6 ; 93 ;0.27; 39 ; 42 9.4 ; 2.1 ; 0.03 ; 0.31; 3 36 ; 9 ; 54 ;23

Mid subsoil

(07-08)

.............*............*............. ............. ............... ..............*..............+ ...............+.............. ..............................................*..............*............

Inte Tetation of laborato

1.2 ; 9.4 ; 0.43 ; 145 ; 38

The subsoilis dispersive (ES1 < 0.05, ESP >>5) and strongly alkaline. The subsoilis mulchy
saline below a depth of 70 cm. Self-regeneration potential is moderate to good

Differences in soilf;ICtors betweenthe 'hi h' ieldin and 'low' ieldiii

BSI

The 'poor' site is more dispersive and saline than the 'good' site, and may be more prone to
waterlogging because of a greater clay content near the soil surf;,. ce.

oc

Maria Ginent o tions to consider:

C ; F ; Silt;Clay; 15
; sand ; sand ; bar

data:

It is recommended that the subsoilbe de-compacted by thorough drying and cracking with a
well-fertilized rotation crop. One option is to sowwheat mittie furrows (but not on the hills)
immediately after cotton harvest. Ifthere is enough moistiire to establish the wheat, crack-
lines should fomi along the hills as water is extracted from the soil. The wheat can be
sprayed out in time for the planting of back-to-back cotton crops. FOUow-up chisel
ploughing may be required (at a water content just below the 'plastic limitt') to complete the
de-compaction process. The next step is to establish controlled traffic laneways which, if
properly maintaliied, should prevent menor compaction problems in the future. Gypsum at a
rate of 5 tlha is also recommended. . Piezometers should installed to ensure that the

improvement of soil infiltration rates by gypsum application does not lead to groundwater

0.06 ; 0.46 ;

179 ; 1.5

3 : 34 : 8 : 54 :20

0.02 ; 029 ;

9 ; 54 ; 19

rises

3 35 : 6 58 : 25

arts of the field:



Field observations:

VC"beth ' - '",!farmed site'(brown cracking clay)

The unfaimed site was adjacent to the 'high yielding' site desciibed above. It was used to
growseveral crops of cotton about 10 years earlier, but had never been landfonned. It had
reverted to native grassland, andwasnot being grazed. The profile had an excellent surface
structure, butthe subsoilaggregates were very large and hard

Soiltest results:

Depth (in)

Topsoil 1.4 ; 88 ;0.10; 9 ; 32 ; 2.4 ; 3.3 ; 0.04 ; 066;
..................... .... ..... .............. *......,.....+............. '.............'.............................,+..............*..............

Subsurface 1.1 ; 90 ; 0.13; 11 ; 35 ; 3.8 ; 30 ; 0.03 ; 0.51; 3 46 : 9 1644

mm\9, .!.^^9.2. ^I. ... ..............:............!.............;.............;...............;..............:..............:...............:..............;...............;...............^...... ........!..............:............

Uppersubsoi1 1.0 ; 9.4 ;024^ 13 ; 34 ; 11.5 ; 1.9 ; 0.02 ; 0.36; 3 ; 44 ; 9 ; 47 ; 20
.......(0 .4^) . 5)....... .............. ; ............ ; .............;.............;...............;.............. ; .............. ; ............... ; ..............;...............;...............;.............. ; .............. ; .................................. ........ ..............*............*............. .............................'..............+..............*...............+..........

9.3 ; 0.42; 179 ; 35 ; 19.5 ; 17 ; 0.02 ; 0.33 ; 3

CRDCSoi/Mq?logemeniTroining Courses

Spak ; pH ; EC ; Cl ; CEC ; ESP ; Cal
Mgscore ;

Mid subsoil

(07-0.8)

Interpretation of laboratorv data:

I . I

The profile is dispersive throughout, particularly in the subsoil, and strongly alkaline. The
subsoilis Inndly saline below a depth of 70 cm. Self-regeneration potential is Inoderate to
good.

ESl

Management o0tions to consider

In the unlikely event of the unfamied soil being developed for ittigated cotton production,
deep cutting should be avoided. A positive response to gypsum application is likely

eoni^son between native Dusture and the cotton field

oc C F

; sand ; sand ;

The farmed and unfurlned sites generally were very sinitlar. The untanned soil had more
organic matter at the soilsurface, but wasinore dispersive in water. The 'good' fanned site
had abetter subsoilstructure for root growth than the unfarined area, butthe 'poor' fanned
soil wasworse

3

Silt ; Clay ; 15

...... ............... ..............*..............*............

46 9

: bar

44 15

43 ; 9 ; 47 ;21
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Field observations:

'E"bros' - 'irrjg, "ted cotton ' (I. ed soto

The field had been usedfbr itfigated cotton production for several years, but was about to be
planted to peanuts. The soil had an excellent, well-dramed reddish topsoil overlying a deep
subsoilthat was dominated by the presence of gypsum crystals (~60% gypsum, 40% soil)
Between depths of 30 cm and 120 cm, lime nodules werepresent. A nearby deep excavation
showed that drainage at a depth of about 2.5 metres was being impeded by a sodic clay layer
It appeared that wind-blowngypsum and hale deposited on the soil over the centiiries had
not Ieached deeply because of this drainage impedance. Although the topsoil had favorable
characteristics when inspected under moist conditions, it is prone to dust forrnation if tilled
under dry conditions, and sets hard when wet and dried. The structure under the hills is
f;Ivorable for root growni - the wheel compaction is confined to narrow laneways.

Soiltest results

CRDCSoilMon@gementTroiningCourses

Depth (in)

Topsoil 1.2 ; 8.5 ;0.31; 92 ; 27 ; 3.0 ; 4.0 ; 010 ;0.67; 3 ; 53 ; 10 ; 36 ; 14
..................... ......... ..............+............*............. ............. ..............................*..............+...............*......................................,........,.............+. ..... ..... ............

Subsurface 1.4 ; 8.4 ;0.25; 56 ; 23 ; 3.6 ; 3.2 ; 0.07 ; 060; 3 ; 52 ; 13 ; 33 ; 15
..... ................... ..... ..............-.......................................................................-..............-...............-........ ..... . ~ .. .

Uppersubsoi1 1.5 ; 83 ;0.13; 47 ; 26 ; 4.9 ; 2.0 ; 003 ; 033; 2 ; 49 ; 16 ; 30 ; 18
.......(0.4-0.5).....................;............;.............;....,........;...............;.............;., ; ; ; ; ; ; ;............................... ..............*............+..................,.......................................*..,...........+......,........*....................... .

Midsubsoi1 1.8 ; 9.1;0.28; 63 ; 28 ; 11.9; 1.4 ; 002 ; 0.26; 2 ; 52 ; 20 ; 26 ; 17
O 7^) 8

Spak ; pH ; EC
score ;

Cl;CEC ; ESP ;Cal ;

Inte Tetation of laborato

The rind-subsoilis dispersive and strongly alkaline. SelfLregeneration potential ismoderate.

Man Ginent o tions to consider

Mg ;
ESl

Establish an organic surface mulch via the use of a rotation crop such as wheat, and irrigate
the soil as slowly as possible to encourage good water penetration. Because salts are present
in the deep subsoil, install piezometers to monitor the groundwater height

OC C F

; sand ; sand ;

data:

Silt ; Clay ; 15
; bar
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