Introduction

The north-eastern cropping region of Aus-
tralia lies in a subtropical environment of
extreme rainfall variability. Successful crop
production depends upon the buffering in-
fluence of stored soil water to sustain
growth during the prolonged periods be-
tween significant falls of rain.

The greatest challenge for farmers in
this region is to cope with this high level
of uncertainty of the weather and the asso-
ciated uncertainty about the accumulation
of water in the soil. This climate variabil-
ity and nitrogen availability are the most
critical determinants in crop production.
Most farmers would like to replace their
gut feel about the state of these two vari-
ables with reliable measurements.

Farmers have, for many years, moni-
tored the soil using practical methods such
as the push probe to determine the depth of
wet soil, and the appearance of a crop and
the protein content of its grain as measures
of fertility.

This manual describes those techniques
but also provides alternatives to improve
both the quality and quantity of the infor-
mation. This is especially valuable for
crops such as dry-land cotton because of
the high investment that is at risk.

Confidence in soil
management

Farmers have to adopt all cost-effective
means to reduce uncertainty in the produc-
tion system. If the amount of soil water and
available N have been measured directly,
or estimated from suitable rainfall and soil
information, the farmer can make more
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confident decisions. These include when,
or even whether, to plant a crop, the ex-
pected yield, and the profitability of an
investment in fertiliser nitrogen.

Nitrogen is especially important be-
cause it is the one plant nutrient whose
availability may fluctuate between suffi-
ciency and almost total absence in the
course of a single cropping season.

Farmers and their advisers have re-
quested a simple explanation of the key soil
processes to better understand this resource
and practical guidance to making relevant
soil measurements. Our experience in
APSRU with on-farm collaborative re-
search has highlighted many issues for
which a ready source of reference would
be valuable.

This handbook is intended to fill these
basic needs whilst pointing to sources of
more detailed information on many tech-
nical aspects of soil properties and
behaviour.

Exploring your soil

The APSRU booklet — Exploring the soil
onyour farm (Foale et al. 1993)—provided
an introduction to the use of soil coring as
a crop management tool. However, the
widespread interest in soil monitoring tech-
niques has shown the need for further
guidance to best practice.

This manual provides details of the ba-
sic soil properties and processes, and is a
comprehensive guide to soil sampling,
analysis, synthesis of information, and the
practical application of results.



Soil matters

The scope of this manual

This manual comprises a set of modules
that provide background information on,
and describe the best practice in, soil moni-
toring. The simple explanation of soil and
plant processes enables the results of soil
monitoring to be used with confidence to
achieve more profitable and sustainable
crop management.

Five modules

All modules and the appendices are bound
in the main book. The database of Module
5 is a separate booklet to allow for updat-
ing of data.

1. Understanding your soils

Module 1 explains the formation of the soil,
and the physical, chemical and biological
properties relevant to a dry-land crop pro-
duction system. There is particular
emphasis on soil properties that impact dry-
land cropping systems.

2. A guide to soil sampling

Module 2 is a comprehensive guide to soil
sampling. It includes sections on when,
where, how deep and how often to sample;
what tools to use; and how to process, store
and transport the samples. This is useful
for the farmer who wants to perform his
own sampling, but is particularly aimed at
commercial operators seeking to provide a
high-quality soil sampling service along
with relevant advice.

3. Calculating water and N

Module 3 shows how to convert the results
of the analyses for water and nitrogen con-
tent into values useful in management. It
describes how to apply these values to
management decisions prior to planting, or
to gain insight into efficiency of water use
by previous crops.

4. Determining Plant
Available Water Capacity

Module 4 outlines the field procedures for
characterising the soil with respect to stor-
age of soil water and its uptake by different
crops. Characterisation is a specialised task,
undertaken for each soil type of interest and
is generally carried out collaboratively by
the farmer and consultant. The module de-
scribes measurement of variables to
calculate plant available water capacity—
information of crucial value in the use of
simulation as a tool to add value to soil
monitoring data.

5. Soil characterisation
data

Module 5 contains a description of soils
of the northern grain region; this should be
used, where appropriate, in conjunction
with the enclosed soil map and key. A da-
tabase of information that includes the plant
available water capacity for a range of com-
mon soil types and crops is provided in a
separate booklet, allowing updated and new
data to be included.

Appendices

The appendices provide supplementary in-
formation for those wishing to source or
manufacture soil sampling equipment or to
read more about the topics covered in the
manual.

Appendix 6 contains proforma calculation
sheets for soil water and soil nitrogen.
These should be photocopied for all field
workings.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


