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A REVIEY OF TECHAIQUES FOR THE ASSESSHESIT OF SOIL PHYSICAL
COXDITIONS INX THE FIELD

This Report is based on field research carried out between 18th May and 6th
July 1990 at Trangie, Narrabri and UNE Armidale. The primary objectives
were to evaluate the SOILpak project as develioved for irrigated cotton
grown on cracxing clays, leading on to a general evaiuation of soil
extension activities in N¥SW. Other objectives were listed in tae itiperary
orepared drior to the visit which are discussed in Section 3 of this
Revort.
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Introduction

Techniques for the examination and assessment of the physical condition of
a soil in the field have been available for some time - Peerlkamp 1967,
Strutt 1970, and MAFF 1973. Reports showing the benefits of deep
cultivation to break up compact subsoil go back as far as 1852 (Johnston)
with more recent research b] Russell 1956 and Swain 1973. A review of soil
compaction was published by Scane (1983). The techniques of soil
examination are similar whatever the soil and whatever the crop: careful
and systematic dissection of a soil face to reveal both natural and man-
rade features which can then be classified in absoclute or relative terms.

Land degradation has been identified as one of the most critical
environmental issues in Australia. The examination and evaluation of soils
in the field has a vital role to play in the characterisation of
degradation and in its preventicn and control. 3Because sound Xnowiedge oI
rany sciences is invoived when assessing the whole of the soil environment
- opahysics, chemistry, microbiology, >iant physiology, mineralogy, geology
and soil mechanics — comprehensive examination of the soil is mainly the
srovince of those with a guaiification in soil science. However, otiher
discinlines as welil as farmers and farm staff can be trained to deal with
part icular aspec*ts, for examole tiilagze needs and effects, nrovided taat
specialist bacik-up ig avaiiable when recuired.

Principal Conclusicns

SOIlpak: The manual is compreidensive though some simpiification is
reconmended and a separation of field evaluation from asvects reliating fto
management of the cotton crop should be censidered. Future effort should

be biased towarcds vramotion of fieid examination of soiis rather than

further refinement of the Manual at this stage. Continued support for the

S0ILoax oroject is recommended and related research is essential to

oravide growers with the information neeced to maintain a viadble and

sustainabie industry.

'l'(

Staffing: 3Bearing in miné that many soils in NSV are fragile and readily
degraded, there are too few Soil Scientists either engaged in researci or
particularly as Advisers. his is a serious omission in the train of
scientific communication. The presence of an Advisory Soil Scientist is
essential to provide support to growers, District Agronomists and
other disciplines and to vrovide a two-way link between pure researcher
and those working in the field. Without this link, the Agricultural
Industry is devrived of the type of support readily available in other
countries, There is an urgent neec for the creation of the post of
Advisory Soil Scientist with aporovriate career structure and suppore.

Research: Pricrity shouid be given to research into the measurement and
significance of soil compaction on cotton farms, into the effects an
compact soil of drying through crop transpiration and into soil mechanics

gpects of tho pressures currently apolied beneath cotton pickers, Wherae
research urolects are conducted at Research Stations by recent graduates,
access to a Senior Soil Scientist should be on a local day-to-day basis
for their progress to be effective and to make efficient use of the
facilities provided,

8%



SECTIONY 1 THE SOILpak PROJECT

Following the identification of soil compaction as a major problem

-~

affecting cotton yie;ds in the late 1970's, the need for a systematic

approaca to £0il examination was ciear. Support from the Cotton Research
Counczl was obtained and ftechnicues arpronriate to irrigated cotton grown
on craczing clays were develoved., Several draft textis were vrepared anc
the Marcn 1990 version has been useé in this evaluation.

3

The University of New Engiand Department of Agronomy has collaborated with
ISW Azriculture and Figheries in deveTﬁD*ng S0ilrzaXx, »narticularly dr D A
Xac eod. ZFurther rasea into *: echniques is in vrogreu,, described in
Section 1.3, and ¥e S Greendalgi is reglsterea for a Master's Degree at UNE

under Dr MaclLeod's supervision.

55
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Two seminare dealing with SQIlpax were atfended 2y the autior of fiis
Report, cne at Trangie on achievements and future directions and the otaer
at ¥arradri on editorial and scientific assesement.

oroiect was g*ven 2y the Soil Management

e ¥acquarie valley 2y 3SV Agricuiture

ea, =0il examination 1as Deen widely used

'e cotton growers aaving had »its open

their soils every year Ilsewhere, *the

le used as yet, wnich may refliect tie svarsity of
+

b
nus
technicue has been Lif
her than lacx of interest on the nart of growers.

e i
trained sersonnei raft

SOILpax is cdescrided in the Xanual (Daniels and Larsen 1990) as "a soil

managemen+ pacxage for cotton preduction in cracking cilays." It is aimed

at a wide range of dotential users witiin tie cotton industry - state and

orivate advisers, growers and researciers. The orecedures concentrate on

orovicding the ckilis qeoded o assess the dhysical condition of a soil in

the field., This information is then used fo seiect a rotation of <crops or
+

aporopriate tillage to maintain or imoreve %he structure of the soil anc in
sarticuiar to deal with =oil compacted cduring aarvest. 2y cefinizion, tae

soil management dacxage is re ”trlcted to use on irrigated grey and drown
cracxiag clays of the Aus n cotxton industry. In tails Report, it is
§ ' i aer familiar wv*n E0Zlroax cor has access o

p -2
¢t B
LW

Research during this visit involved visiting some 20 vroperties where
aimost 60 soils were %amlned mostly in bacxhoe Dits, some Dy spade. Tae
use of SOILpakx by District Agromonists, drivate consuitants and Comoany
Agronomists was odserved. Discussions on soil management were had with
growers and taeir needs and interest assessed. The reacticn and response
of consultants and other marticipants attending the ¥amol Valley Workshop
was noted.

©
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1.1 Evaluation of SOILpak procedures in the field

In the Section in the manual dealing with soll »it observations, 21
ceparate tests are given - 14 for use on soils directly in the pit, 2 on
cotton nilants and 5 sudpiementary ladboratery *ests on soils. Some are
relatively permanent and would not need to e repeated if the same soil was
examined on another occasion; mest are transient and relate to changes
inducec by tillage or harvest ofthe croo,

5 o

1 the tests are comprehensively described and are based on sound and

11 established methods. For tiaem all: to be done in a »it would recuire
teast 1% hours. In draciice, exverienced examiners using SOIljax taxe
mucih iess time then this as they 20 straigzt for the components Judged
necessary to assess the dominant orodiem in any narticular soil. It would
be helpful if the authors of the Xanual could 1Hen+1fy key components which

can e identified on the face of a soi: oit. These would appear to De:

W
i

4
1

*# the cdetection of compact s0il ~ its infemsity, dimensions, location and
significance

# the detection of thin smeared layers in critical pesitions, e.g. witain
the hill ’

%* the stadbility cf the suructure, 2071 cn =ie zurface cf the aillis and in
tae furrows

# the gverall Dorosity and structure of zoil witlin and beneath tae hill

+ the patTern OI Crod reets ~ tielr siave, dedti and reaction o compact
i

-~

Can these criteria %e assessed directly and mere si

stepwise tiarough each and every %test? There avnears to a danger that too
much detail may obscure the overalil assessment. re ai: tae tests needed
©o maxe a sound assessment? TFor examdle, there were cueries from some Of
the participants during the Yarrabori Vo z:ao“ over the value pi 'shave of
aggregates and 'vporesity witiin agzregates

mply than By »roceeding

e )

1]

e
-
X

The procecdure for seiecting the location witain the 2it for the assessment
0 a oarticular droderty ic not always macde clear, rFor eyamn e, the
assessment of dilastic limits in reliation to oronosed tiilage shouid be done

just delow the maximum overating deoth of the implement to be used.

The aooroach adonted oy those with extensive experience in soil evaluation
is less formal than SOILpax and involves very careful and delicate
dissection of the soil to locate any dififerences created by tilliage or
vressure, however small, The latter technicue was demonstrated by the
author in all pits examined by using tae oointed blade of a pocxet xnife.
3y this means, it was possible to deftect narrow bands of soil whica had
been smeared by a single vass of a specific tillage operation. Such
conditions were Irequently found, whica were of mych interest to growers.

To assess post-harvest compaction after cot

ton, a *renca dug with a baczxhoe
cross a number of cotton aills is necessary T

0 maxe an adecuate

]

P



evaiuation. However, there are several situations waere soil examination
is recuired but where a backihoe is inappropriate or may be unavailable.

For exampie, following injection of ammonia, the passage of a weeder sweep,
a lister body or before or after the use of a chisel plough to break up
compaction. In these situations the use of a small spade or mattock saould
be encouraged.

An example of the need for careful examination of soil at a shallow depta
soon after pianting was seen at Dunbar, 3Brooxstead. When examined at
harvest, the tap root of some 60% of the cotton plants was bent at rigat-
angies 10 cm below tae hill crest. However, by then all signs of any prior
paysical discontinuity in soil properties at this depth had disappeared in
the classical self-mulching vertisol.

In any future werkshops planned to oromote SOILvax, consideration should be
3iven to the foilowing topics which could be dealt with indoors orior to
tae sessions in the fieid. This can be done very effectively if Speaxers
oredare apourodriate stimulating falixs/demenstrations waich utilize the
exverience of the varticipants.

* further scientific background to the growth of »iants and roots

sgion on tae factors concerned with the deve.oopment and stadility
r +

in the assessment of soil %exture when a fuil range of m
andarc textures can de cdemenstrataed e d

field to demonstrate the techn
ures, when tiere are no otier soi T
It must be remembered that while some darticipants may have received formai
training in soils they may have had little subsecuent ooportunity to gain
exderience and tiat some revision oI dasic drincivies can de deneficiai.
1.1.1 Quantitative assessment of soil physical conditions in the field.
during examinaticn of dackhce pi*ts i+ decame apoarent that compact zones of
so0il detected by visual and tactile means could vary in their degree of
compaction. A numerical method of evaluation was therefore devised
specifically for the conditions found under cotton, shown in Apvenrdix 1.
This was Dased on earlier methods of similar tyve (Batey 1988, Peerikamp
1967, Zoekxel 1963) and was cemonstrated to several Agronomists. If the
method proves useful, further refinement may »e made to imorove the
categories designated. TFor example, o make an adjustment in the procedure
to deal with soils of differing water conient.

1, 0 ()

1.2 Editorial and scientific assessment of the SOILpaXx manual

Only broad aspects concerning the »rinciples are discussed here. Detailed
comments on the text or on the techniques have been made direct *to the
authors and the dialogue can continue as further refinements are
introduced.

(81}



The strength of SOILpak lies in the formal approach, wealth of detail and
logical progrescion from test to test., The science is sound throughout and
comments in this Report are concerned mainly with the balance and the means
of achieving the overall objectives,

The project leaders must consider what is the primary objective and to keep
it in perspective. This would appear to be that: field examination and
evaluation of the physical state of the soil must be done regularly by
cotton growers to enable an economic and sustainable sequence of tillage
and cropping to be established and maintalned, 1f this is correct, the
primary objective should be borne in mind and it is felt that oromotion
should now take precedence over further refinement of the manual.

However
“detailed a text is provided it does not ceem practical to cover every

eventuality; there will always be exceptions and variations to take into
account. It is also necessary to establish sound methods of soil
examination orior to the computerization of S0ILpak; the former will
determine the success of the latter.

Within the manual, emphasis is correctly placed on the identification of
compact soil as its presence initiated the project. However, this aporoach
must be balanced by examination and assessment of good so0il too,

particularly within and beneath the hill, and between and below any damaged
zones,

The S0ILpak form used to record observations on soil oroverties was well
designed and straightforward to use.

Is the detail given on =oil tests excessive? The answer to this question
may lie with the proposed users of the manual. For growers or their
consultants who may have no background in soil science, the descriptions of
soil tests, particularly those in Chapter C3a, may be too detailed. To
overcome this difficulty, more attention should be paid in the Workshops to
the basics of soil science. Where cualified and experienced soil .
scientists were involved, much less detail would be needed and the uce of

the manual would be mainly for training and education or the revision of
dormant skills,

The length of the text can detract from its ready acceotance, As well as
glving comprehensive details on snil tests, it includes a detailed approach
to the management of cotton, covering rotations, tillage and water use.
Should management aspects be separated from soil examination? On balance,
a separate field user handbook restricted to the examinatsion and diagnosis
0f soil conditions would have advantages, possibly of the type noted in the
paragraph below. This could aleo be developed for much wider use on any
so0il and for any crop. An accompanying and more comprehensive book on soil
management for cotton ‘could e prevared for consultation/discuesion, based

on the information obtained in the field. The latter may ve adaoptable to
computer use. :

The manual is unwieldy for direct use in the field. One suggestion made by
Dr ¥acLeod was to provide only the vages needed o assess soil properties
in the field, in the form of a csmal} mylti-paged plastic wallet; an example
was shown to the authors of S0TLpak.



1.3 Evaluation of method refinement research

A pilot project began in February 1982 and further funding from the Cotton
Research Council was obtained to supprort the work until 1003, The
objectives are to develop methods to measure physical properties of soils
vhich can be reliably and rapidly used to support and guantify the
ascesment made in a backhoe pit using the SOIlpak technigue.

The methods evaivated in the field during the first growing season 1089/00
included: -

* soil bulk dénsity using cylindrical cores

* macroporosity using rhodamine dye

¥ s0il resistance using a recofding renetromter
¥ cotton root morphology

Comprensive statistical analysis of the first year's results is not yet
complete. Extensive discussions were held with ¥s S Greenhalgh, Dr D A
MacLeod and Mr D C X¥cKenzie on the results obtained to date and on possible
future tests which may be incerporated. These included a hand-held
penetrometer to measure in the horizontal prlane the resistance of visually
compact layers, niezometers Lo measure water infiltration and shear vane
measurements for soil strength as well as thoce already listed in the
propoesals,

One of the unavoidable difficulties inberent in this type of research is to

create a range of comparable physical conditions within the limits likely
to be found in practice and within a range to which the test crop, cotton,
can show a suitable response.

This research program is an important and essential support both to the

SO0TLpak project and directly in its own right to the understanding of the
physical state of cotton soils,

1.4 Conclusions and recommendations

The SOILpak project is unicue and continued support is fully justified.
The enthusiasm and skills of those involved was evident and their work
cshould be strongly suvported. The manual is comprehensive and sound,
though simplification of come tests could help its progress. 1In its
present form it is not suitable for direct use in the field and crop
management aspects should be =zeparated from the techniques of field
examination of soil pits. There was a need to stress the properties of
good'soil as well as that which had been damaged. Sound records of soil
descriptions must be kept in order to follow changes in the soil over time
and thus to enable management decisions to be evaluated.

Supplementary technigues for the examination and evaluation of soils in the
field were demonstrated whereby thin smeared layers created by the passage
of tillage and other implements could be detected. These have important



implications for management and thesze techniques could be incoroorated into
the manual. Further work on the mcang of quantifying compact soil wasz
recuired,

Suggestions for improving training workshops were made, by undertaking more

of the work inside using soils that clearly illustrate the characteristics
of specific conditions,

The overriding recommendation is to increase the use of seil examination by

cotton growers. Judging by the condition found in many €0ils, the need for
ils use is unequivocal and greater promotion is justified.

SECTION¥ 2 FUTURE SOIL RESEARCH AND EXTEFSION ACTIVITIES

2.1 In the Australian cotton industry

Sound technicues for the assessment of <oil phyeical conditions in the
field are now well establiched. While it ic accepted that comoaction i
common, many growers ¢o not use these techniques and some effort should be
made to find out why they are not used more widely. Certainly soil
examination has a mysticue that iz not always dispelled by its oroponents,
Sprecialiced skills in communication are involved as wel) as the direct
evaluation of the =oil condition. It is also important to follow up each
evaluation with a written report which describes for future comparison the
condition found as well as recommendationz tased on the soil properties,
As many growers use neutron meisture meters to schedule irrigation, an
attempt should be made to link the data obtained to the evaluation of soil
conditions, .

Confidence in the technigues of coil examination can oniy be established,
and also maintained, if the condition of €o0ils can be linked to both the
coste of vroduction and to yields of cotton. An input of research into
this type of 'near-market' project is just as important as fundamental
workx. More needs to be known about the direct and indirect costs of
compaction., TFor example, it may b2 possible to etill achieve reasonable
yields an compacted sojls in come ceasons by increasing the frequency of
irrigation and the rate of ¥ application but we need to have information on
the extra costs involwed,

t research inte spil compaction has lead to recommendations that axle
te chovid be restricted Lo a waximum of & 4 where *traffic on moist

is unavoidable (Hakanooen 1082), otherwise there is the possidility
compaction being ¢o severe that it is irreversible. This weight is much
less than that of the crive axle an a 4-row cotton picker which may be as
much as 13 t when fully lacden with crop and funl. The gignificance of thie
research o cotton production should be further evaluated,

Much emphasis within the SOILpa% manval iz placed on the fracturing
‘votential of smectite claye when they dry; hence the use of the exoression
'biological ripoing'. Rearing in mind the commente on so0il compaction in
the foregoing paragraph, it would seem unvize %o base important management
decisions on the expectation of the complete fracture of compacted soil,



without confirmation of the phenomenon by direct examination. Further
research into 'biological ripping' is justified.

If the present proposals to train District and Company Agromonists,
consultants and growers in the techniques of 'soil examination are fully
implemented, theré will be an increased need for back-up support by
qualified and experienced seil scientists. This specialist input is
required to provide any update of techniques, to run refresher courses and
also to train new entrants. In adcdition, experience has shown that the
skills and enthusiasm of non-specialists for soil examination tends to wane
because of the workload of their majnstream interests. There are risks if
the latter are left unsupported ané the technique of soil eramination may
lose credibility and confidence amongst growers. There is a strong case
for the creation of Soil Science Advisers, one of whose roles would be the
examination and evaluvation of soils in the field.

2,2 0On other soils and other crops in FSW

Taking a detached and objective look at the organisation of soil science
within the FSV Agriculture and Fisheries, the position of Advisory Soil
Scientist appears to be missing. This has been highlighted by the present
project on SOILpak. The techniques being promoted have been used in
Britain and elsewhere for over 30 years. In England & Vales, for example,
there are at present 44 Advisory Soil Scientists within MAFF; the minimum
qualification is a good Honours Degree in soil science and many have Higher
Degrees. Their role is not only to examine and evaluate soils in the field
but to advise on all aspects of soil science including pollution and the
environment, to determine research needs and priorities and to plan and
execute field experiments.

Land degradation is considered to be Australia's most critical
environmental issue. Soil examination and evaluation has a vital role.to
play in the characterisation of degradation and its prevention and control.
Field examination should be a technigue available for any crop and for any
soil., Vith the major contribution made by croos and livestock to the GNP
and the highly fragile nature of many soils in NSV, the creation of the
post of Advisory Soil Scientist must be considered as an urgent priority.

T Batey 14.09,90



SECTION 3 OQTHER TOPICS STUDIED

The topics discussed in this section are based on those described in the
itinerary vorepared prior to the visit.

¥hile Based at Trangie

3.1.

Use of the a~«' dipyridyl test for ferrous ions to assess the degree

of waterlogging.

3.2.

This test was demonstrated to research staff at Tranglie and its use
discussed; the bright red colour indicative cof the presence of ferrous
ions was found when a compacted and waterleogged soil taken from a
stock trackway was added to the sclution. Problems that had been
experienced earlier when cotion soils were tested were due to the
absence of ferrous lons In the soils analysed, possibly linked to the
lack of an adequate substrate for the multiplication of the microbial
population. The method is useful for field use to detect anaerobic
pockets of spll as described by Batey and Childs (1982) and Ratey and
Killham 1986). One such pocket was located under cotton in Block 19
at Auscott Warren and the presence of ferrous ions confirmed by the
dipyridyl test.

Comparative effects of cotton picker tracks and wheels on =oil

physical conditions.

3.3.

A four-row picker fitted with half-tracks was seen working on Mr Tony
Quigley's property. The tracks were fitted over normal-width tyres on
the driving wheels and round a smaller diameter idler wheel.
Considerable extra traction was obtalned; the tracked picker could
travel under almost any scil conditions and was secen traversing the
field without difficulty when a 2-row picker was getting bogged. Its
use under very wet and soft conditions was self limiting as ruts were
formed up to 15 cm deep; severe soll damage was obvious as the hills
were pushed out from 1,0 to 1,15/1.18 m. The degree of sinkage
suggested that spil compaction was not likely to be significantly less
than under a wheeled picker used under equivalent conditions.

Delivery of a guest lecture at a soll assessment and land

preparation field day.

3.4

Dr Batey was principal speaker (with Adam Kay) at a 'Soils Field Day'
organised by Col Mullen at Gilgandra. Six backhoe pits were exposed,
described to farmers and their management discussed.

Frovide input at a 'Dryland Red Soil Management' research planning

meeting.

This was held at ARC Trangie on 4dth June; a summary was prepared and
circulated by Ms F Commins. Ffeveral discussions were held
subsequently with the staff involved.

10



3.5. Visit saline/codic clay management experiment at Condobolin.

Due to rain curtailing visits to cotton properties at the boginning of
the programme, 1t was not possible to vieit Condobolin,

Vhile Based at Narrabri
3.6. Editorial and sclentific aszessment of SOILpak manual developmént.

A report was presented to the Froject Committee and Editors at an
evaluation meeting held at Auscott Narrabri on 18th June.

3.7. Discussions about nitrogen and other plant nutrients with researchere
in cotton nutrition,

A meeting with Dr A Hodgson was held on 18th June when he described
bis work on nitrogen and iron nutrition. Casuval discussions took

place with other researchers, including the Engineering Group at
Trangie. ‘

3.8. Participate in 'Namoi Valley Cotton Soil Kanagement Workshop'

Assistance was given to particlipants as needed and their comments and
reaction are incorporated within this Report.

V¥hile based at the University of ¥ew England

3.9. Preparation of a Report containing recommendations about future soil
research and extension activities in the Australian cotton industry, and
presentation of a seminar outlining its content at Head Office, NSW
Department of Agriculture and Fisheries.

The seminar was presented on 6th July

3.10. A summarised version of the Report to be prepared for publication in
the Australian Cotton Grower magazine.

Discussions were held with Dr D A Macleod and an article

has been drafted 'Know Your Spils - the Key to Success and Profit';
consideration was also given to the preoparation of an article for
submicsion to the Journal of Soll and Water Conservation,

3.11., Examination of soil conditions and cotton management in the
¥cIntyre, St George and Emerald districts, Queensland.
Thege visits were not made but black vertisols on one cotton property

were examined In Queensland (Dunbar, Brookstead) on 10th June during
the holiday weekend.



SECTION 4 DIARY OF VISIT

Incorporating vroperties visited, seminare given and other activities.

17th May

18th Xay

19th May

2lst ¥ay

22nd FKay

Arrive Sydney from UK.

BCRI Rydalmere - meeting with Senior Staff to discuss the

background to the visit and tour of the
Chemistry Branch.

Travel to ARC Trangie (D C McKenzie)

a.m. Seminar at Trangie to discugs achievements and future
directions of S01Lpak, and soil management research at Narrabri
and Trangie.

p.m. Visit to Auscott, MacQuario Farm, Warren to inspect cotton
picking and the gin in operation,

Visit to Ellengarah - machinery for cotton tillage and injection
of AfA (J Smith, A Bell); too wet for fieldwork.

23/24th ¥ay Review of current soil projects -too wet for fieldwork.

25th

=

ay

28th May
29th May
30th May
3st May

1st June

4th June
5th June

6th June

7th June

8th June

)
)
)

Souil pit examination - J O'Brien, Bellevue; report on 4 pits and
review of soil management subzequently sent to A Kay, Warren.

Preparation'of reports on soil evaluation.

Further examination and photography of soil pits at Bellevue;
soil examination at ARC Trangie,

Soil pit examination - Auscott, MacQuarie Farm, Warren which
was restricted because of rain and wet ground conditions;

report on 10 pits subsequently sent to A Kay, Warren.

Participate in planning meeting on 'Dryland Red Soil Management',
minute subsequently prepared by P Commins.

Examination of red soll backhoe pits at Trangie Cemetery,
Examination of obackhoe pits at Zllengarah, including one dug
behind innovative tillage and AA iniection aquipment (J Smith);
report subsequently sent to A Kay.

Preparation of soil reports.

Souils Field Day, Gilgandra.

(9-11th June: Holiday weekend)

9th June

Examination of black vertisols under soybean and cotton, courtesy
of § Leadbeater, "Dunbar", Brookstead, Queensland: revort
subsequently vprevared,



12th June

13th June

14th June

15th June

-
0
T
=

June

19th June

Examine effects of A-~row ~otton picxer fitted with halftracks,
A, Quigley, Varren,

Discussions with Fngineering section, ARC Trangie (A Palmer,
N Gould, R Lund),

a.m. Present seminar, VIC Trangie 'Soils: their use and misuse'.

p.m. Examination of coil pit at C Quigley, Varren.
Travel to Narrabri (S Greenhalgh)

Diccussions with research ctaff at ARS ¥arrabri - A Hocgson,
I Daniels, D Lar<en.

a.m Review of S0ILpak nrecented at Auscott Narrabri,

p.m. Present seminar, ARS ¥arrahri 'Soil Yanagement in
Practice'.

Prior insvection of soil pits, Narrabri and VWee Vaa,

vp.m. Recording of 15 min talk for ABC radio, broadecast on 20th,

20/21st June Participate in Wamoi Valley Cotton Soil ¥anagement Workshop.

22nd June)
25th June)

T

6th June

27th Tune

28th June

20th Juno)
2nd July )

3rd July

p.m. 2let Travel teo Armidale (Dr D A MacLeod),

¥ect UNE Staff, prevaration of revorts,

Visit with Dr D A MacLeod and ¥ax Woods to grazing properties to
examine cnile and grass utilization, discussions on avplication
of lim2 to bhasaltic soile: C Munsie, 'Lombardy', Furracabdad,
Glen Innec and G Mupsie, 'Gerri', Glencoe. Reporte later
preparaed,

Prevaration of ceminars; review of S SGreenhalgh's vroject,

- -
Aesistant Agronomist Ruth Rarclay in Qffice, {ield vizits were
not vozziblie due to wintry weathor,

¥eebing with M¥ick Duncan, Dictrict Agronomist, Armidale, and
i

Preparation of seminars and resort,

Precent <eminar Lo the Nevartment of Agronomy and Soil Science
UVE, Armidale 'Fealuation of Spil FProblems in the Field',

Travel to Inverell; attend eeminare osresentaed by Soil
Conservation Jervice Stalf:- Adrian Harte: 'Overview of research
on =0il structure and erocion studies in the ¥orth, with an
emphasis on cracking <clay coils' an i B Murvhy: 'Tillage
practices, soil structure and productivity on Red Brown Earthe',
Overnight a* Inverell,



Ath July Field visit with SCS Staff and Dr D A ¥acleod; examination of
s0il physical conditions anc dizcuesions on soil management.
orovlems in Warialda, North Star, toggabilla and ¥oree Districts

5th July Travel to Sydney.

6th July Present concluding ceminar at McKell Building: 'A review of
techniques for the field aszessment of soil physical conditions'

7th July Depart Sydney, return to UK.
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APPENDIX

NUMERICAL ASSESSMENT OF SOIT, STRUCTURE AND COMPACTION
(Revised version of 07.06.90)

Tom Baley

How compact is compact?

While layers of compact soil can be identified by emeful dissecUon of o soil
face, jtis often necessary to qualify the degree of compaction hefore declsions
on tillage and cropping can be made. The faclors involved include the position
of the compact layer below the sanface, its thickness and its densily. In order

to aid the assossment of the density and strength, o numerical scale has been
devised .

The scale has been designed specifically for irrigaled cotton grown o c,lay
soils though it may Le adapted o other moils and fers other CrOps,

Soil strength is strongly dependant on moistine content so the test has been
hased on an assessment of moist sofls, at or cese to field capacity, and for a
soll face exposed to a depth of at least 1.0 m in a back hoe trench .

When handling and assessing soil the guestion to keep in mind is how suitable
is this soll as a medium for rool. growth and the entiy of air and water.

Melhod

Begin at the surface and by probing and flicking with a polnted knife, work
downwards and remove any e or smearocd soil to expose the natural face.

Observe whethor the soll s loose or has been combined fnto a distinat layey,
Noter the upper and lower deplhs of each layenr Tdentifiod,

11 the layer of =oll s made up of sopirate aggregates, use the Cirst part. of the
kaey to assign to It a category, CL, C2 o C3

To assess compact layers, tost theb relative shirength by flicking pioces out
and by probing.  Fen Huc kK layors, stand back above the edge of the pit and
with a spade, carefully push off all loose soll above the compaction into the pik
for a distance of about 20 cm hehind the adge,

Now firmly push the spade vertically inlo the compact sofl, also about. 20 cn
behind the edge, deep enough to enable an enthe block of the compact layer to
her levered off,  LICL this Dlock out and place it on the surface nearby for
asgessment. of jts stiength and the nature of the fracture planess, The relative
pressure required to insert Lthe spade and the force needed to loosen the l)lrx k
also gives an indication of the strength of the compacl layer.



KEY

Loose Soil

C1 Comprised wholly of natural aggregales with round, subrounded or
subangular shapes; a range of sizos may bo included appropriate to the
depth from the surface: note the size range of Uhe dominant fraction .

c2 As CLl hut al least half prosent as larger compouned aggeregates which can
be broken up by hand into their constituent natural agaregales; note
the size range of the dominant Oaetion . ’

C3 As C2 bul where some: of the larger units are dense and massive clodss;
note the size range of the dominant fraction.

Firm layer of soil, usually horizontally orientated but if uot, indicate Lhe
angle.

C4 Breaks up readily into poroust sub-units along natural fracture planes
which may have a smooth and shiny face, or the fractured edges may be
rounded and with the exposed internal surfaces rough and with sub
aggregates protruding.

Ch Some planes natural but distinct force needed to break blocks apanrt,
fractuwring taking place mainly across the line of the force applied Lo
produce angular corners and mainly non-porouss internal surfaces.

C6 Difficull. for spade to penetrate; Jumps of soil leverad off made up of
large light-Tftling blocks which fracture across the lines of force applied
in any dimension into units with shap right-angled corners, finely
grained and even intoroal san-foces and with no poress visible or sub
aggregatos projecting from the feactured survface,



