CARING
FOR

OUR
COUNTRY

W

: ['\ . \ v“ \: “I ’ |
’ A \ ‘\&\\\ M\ v \“ A\
RN
) 2 ARG AR

- \ AR | ‘ ‘\
x WA DEARTARE, S
4 AN A
| \\'\\x‘\ A 3
R A
W \
N\
o\

201(

GRDC

Grains
Research &
Development
Corporation




Title: 2010GRDFarmPractices Baseline Report

This report outlines the adoption of key management practices us@digtralian grain growing regions. Specific practices
include:

Matching land use to land capabilities;

Reduced or ndillage;

Stubble retention;

Crop rotation with pastures, oilseeds and pulses;
Controlled traffic and precision agriculture;
Integratedweed / pest / disease management in crops and pastures;
Nutrient budgeting and soil testing;

Use of perennials in systems;

. Stocking rate and intensity;

10. Managing biodiversity, and

11. water budgeting

CoNORWNE

Authors; Stuart Kearns and Alan Umbers

Stuart Kearns

GrainsResearch & Development Corporation
PO Box 5367

KINGSTON ACT 2604

P: 02 6166 4500

E:s.kearns@grdc.com.au

Alan Umbers

Umbers Rural Services

PO Box 138

GRENFELL NSW 2810

P: 02 6343 7188

E: alan.umbers@bigpond.com

ISBN 978¢1¢921779¢ 16-9

Copyright

© 2010 Grains Research and Development Corporation. To the extent permitted by law, all rights are reserved and no part
of this publication covered by copyright may be regwoed or copied in any form or by any means except with the written
permission of the GRDC.

Disclaimer

This publication has been prepared in good faith on the basis of information available at the date of publication without any
independent verification. The Grains Research and Development Corporation does not guarantee or warrant the
accuracy, reliability, completeness of currency of the information in this publication nor its usefulness in achieving any
purpose.

Readers are responsible for assesshmgyrelevance and accuracy of the content of this publication. The Grains Research
and Development Corporation will not be liable for any loss, damage, cost or expense incurred or arising by reason of any
person using or relying on the information in tipigblication.

Products may be identified by proprietary or trade names to help readers identify particular types of products but this is
not, and is not intended to be, an endorsement or recommendation of any product or manufacturer referred to. Other
products may perform as well or better than those specifically referred to.


mailto:s.kearns@grdc.com.au
mailto:alan.umbers@bigpond.com

GRDC Farm Practice Baseline Report

Foreword

Agriculture is characterised by change. Coping with changing seasonal conditions, commodity prices
and other external forces is a feature of Australian farming.

Over reent years, grain growers have demonstrated their resourcefulness and success in managing
their response to what has been a run of challenging seasons.

Within the grains (and mixed farming) industries, the farming practices in use today continue to
providegrain farmers with tools and options to prosper in the face of such challenges.

The adoption of sustainable practices in tillage, fertilizer application, crop residue management,
integrated pest, disease and weed management, rotations, precision agrieuttad others have all
contributed to the success and resilience of grain businesses.

The grains industry, through GRDC, continues to invest in farming practices research. To effectively

invest in research that can better deliver improved practices rietessary to assess which farming
aeaidsSya FyR LINFOGAOSa INB 2Nl Ay3d ¢Sttt IyR gKSN
The GRDC invests around $117 million of grain levies and government funds each year in research,
development and extension. Of this, around $37 nrili®invested in farming practices research

providing grain growers with better choices and information to enhance farm productivity and
sustainability.

¢KS Dw5/ 3 AY LI NIYSNARKALI g6AGK GKS 1 dzZa0NItAlFLY D2¢
worked with Solutions Marketing and Umbers Rural Services to conduct a national survey of growers

to capture and present information about the farming practices currently in use on grain and mixed

farms across Australia.

This information provides an important mesifor monitoring and evaluating the success of RD&E
investments, i.e. the levels of adoption around Australia, identification of successes and gaps, and for
assistance in directing future investments, or for modifying existing projects.

Recently, the GRDEDd associated agencies in the grains industry identified a number of key
management practices, considered important in driving productivity, profitability, sustainability and
environmental improvements on grain farms.

Thisreport detailsthe scale atvhich these farming practicese being used by Australian grain
growers and will become a focal point in planning and evaluating GRDC R&D initiatives such as its
Water Use Efficiency, Grain & Graze 2 and Crop Sequencing programs.

A

We look forwardtoworkil ¢ A G K 2dzNJ AYRdAzZAGNER Q& INRGSNEBI | ROAAS
proven ways to improve these baselines, making our industry more sustainable and profitable.

Steve Thomas
Executive Manger, Practices
Grains Research and Development Corporation
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Historic Baseline Information of the 11 major
farming practices

Executive Summary of Main trends

The GRDC and associated agencies in the grains industry have identified a nukelyer of
management practices, considered important in driving productivity, sustainability and
environmental effects on grain farms.

11 Key Management Practices

The GRDC and MLA have identified the following sustainable farm practices that are to be targeted
a Mixed Farming Systems Program to achievéeom impact for both enhanced productivity and
environmental management.

1 Land use land use to land class. The actual use of land on the farm and how well this relates
to land capability as described and class

T Reduced or ndillage. The use of minimum zerar no-tillage systems for crop and pasture
establishment

1 Stubble retention. The level of retention of crop and pasture residues following harvest or
grazing.

Crop rotation with pastures oilsee@sd pulses.

Controlled traffic/ precision agriculture

Integrated weed/pest/disease management in crops and pasture.
Nutrient budgeting and soil testing in crop and pasture.

Use of perennials in systems.

Stocking rate/intensity.

= =4 4 A4 -4 A -

Managing biodiversity
1 Waterbudgeting

Encouraging increased levels of adoption of these practices remains an objective of the investments
within the grains industry.

Measurement of farming practiceg establishing Baseline data.

In late 2009 GRDC commissioned a market research aon{@alutions Market Research) to contact
a national subset of grain producers and gather data about their farm operations and practices
directly from these. The survey was based on the operations on the farms for the 2008 (winter)
cropping year.

Historic Baseline Information of the 11 major farming practices
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Methodology

Questions were selected to allow data to be gathered about the 11 key practices as listed above, and
sought quantitative answers wherever possible.

Qualitative questions would require considerable additional time, a different questioning technique,
andbe best considered in separate surveys or other activities.

The questionnaire was restricted to 15 minutes in length and was carried out in October 2009.

Data was prepared by Solutions into spreadsheet format with question coding and the data aligned,
before being sent to the Farming practices database project for processing, interpreting and
presenting.

A total of 1300 sets of data were provided for analysis, providing a spread of farms in eZoheAE

The Solutions data was imported into the FarmingcRBcas Database, various manipulations and
calculations carried out to ensure conformity with the database, and for ease of amalgamation to AE
Zone level. Each record was checked for validity, errors and simple keying mistakes.

Data has been presented iinost cases amalgamated to &Bne level.

Data are presented in tabular, graphic and map format.

Historic Baseline Information of the 11 major farming practices
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Major findings from the analysis of Farming Practice data for 2008.

Numbers of farms, growers and basic crop statistics.

Number of grain holdings in thelataset

The survey of 2009 represented 3.4% of grain growers as compared with ABS, though based on
industry estimates of 27,000 properties, this would be approximately 4.8%. As a rough
approximation the survey of 2009 provided data for close to 5% of thgin farms in Australia

In some AEZones the 2009 data represerieswver than2% of grain farms, while in one case more
than 10% of properties participated.

The industry is characterized in having a strong minority of farms tending to produce a lagggymaj
of the grain. Hence, an examination of the cropped areas represented in the dataset is a valuable
adjunct to a consideration of the number of farms participating.

Farm Size

The GRDC dataset covers farmers who are at least or larger than avesae ifhe dataset is seen
to represent the nature of the industry, whereby it is likely to reflect the practices carried out on the
90% or so of the area of the crop, as farmed by 50% of the grower population.

Farm size (average per farm) from ABS (aviz@00 and 2005) and from GRDC 2008, byZAEe

Average Farm Area (ha per farm) in the datasets

M ABS (Avg) EGRDC

9,000

8,000

7,000

6,000

5,000

4,000

3,000 +

2,000

1,000 +

NSW NSW NSW NSW/VIC QLD Central SA MidNorth SA/VIC SA/VIC TAS VIC High WA Central WA Eastern WA Mallee / WA Northern
Central NorthEast/ NorthWest / Slopes /Lower EP Bordertown Mallee Rainfall Sandplain
QLD QLD Wimmera
SouthEast ~ SouthWest
CropAreas

The total area of crop as represented in eachZbBe in the GRDC dataset is greater than the
proportion of either total farms or total farmland in the dataset. The total number of grain farms
the 2008 dataset is around 5%, while the area of crop these represent is over 10%.

Historic Baseline Information of the 11 major farming practices
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Percentage of farms and cropped area represented by the GRDC dataset-Aprid=

% of grain farms and % of total crop area within the GRDC 2008 dataset by AE-Zo

W GRDC % Farms M GRDC % Crop ha's

25.00%

20.00%

15.00%

10.00%

5.00%

0.00% -

NSW NSW NSW NSW/VIC QLD Central SAMidNorth  SA/VIC SA/VIC TAS VIC High  WACentral WAEastern WAMallee / WA Northern
Central NorthEast/ NorthwWest/  Slopes /Lower EP Bordertown Mallee Rainfall Sandplain
QLD QLD Wimmera

SouthEast  SouthWest

The dataset from the survey of 2009 can be said to give some approximation to the maardage

LIN) OGAOSa dzASR 2y | WieLAOIEtQ mmE: 2N aZonesT (GKS |
well over 10% of the crop area is represented and in others less than 10% appears.

Area of crop per farm

The data suggest that the farmers in thigrvey crop between 40% and over 60% of their farmland.

Historic Baseline Information of the 11 major farming practices
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Land use - land use to land class. The actual use of land on the farm, and how
well this relates to land capability as described by land class.

Farms and areas where land has been characterised  for capability.

Approximately one third, and in some &Enes considerably more, of grain farmers have
characterised their land for capability for the various enterprises carried out.

It is apparent that a considerable proportion of cropping land has lobamnacterised for land
capability by these farmers. The areas of land that has been characterised for capability is around
30% of the total cropping areas in these-2dhes.

In many or most AZones, almost all the average crop area on those farms dimaly

characterisation has been characterised. This is a powerful result and indicates that grain farmers,
notably the larger or more intensive operations are considering their land capability, and have
considered this in their operations on their farms.

Farms and areas where crop planting has been matched to land capability.

The GRDC dataset suggests that most who have characterised their land are then matching their
cropping activities to the land capability.

The area of crop where matching has occursedenerally high at this time (approximately 20% of
total land area, and over 30% of total crop area), when the practice of land characterisation and
matching is relatively new.

The striking statistic is that in many-Bnes, those farmers that have nahed their cropped area

to landcapabilityhave done so on almost all their cropped area, and in some cases on areas other
than where crop is grown. This suggests that some farmers are using the approach of land and
enterprise matching on more than thesropping areas.

Historic Baseline Information of the 11 major farming practices
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Tillage.

Reduced or no -tillage. The use of minimum, zero - or no -tillage systems for
crop and pasture establishment

The adoption of Ndlill is extremely high, at over 90% of the cropped area in mogtohEs, and
below 80% in only oneThis is an enormous change from only 8 years earlier. The data indicate the
use of a multipldillage based system almost disappearing in this period.

Breakdown of the categories of Tillage for the 2008 (winter) crop year
20 KOMYRQ YR BEYSAY AYSAIS (FADENII KSNJ RAGARSR Ayd2 &dz

No-Tillage:

1 No-Till 10: Where soil engaging machinery use at planting disturbs less than 10% of the soll
surface.

1 No-Till 30: Where machinery disturbs more than 10% but less than 30% ofitiseigace
across the planting width.

1 No-Till DD: Where machinery disturbs effectively the full width of soil across the machine.

Minimum Tillage:

1 Min Till 2: This is where less thafand most often only one cultivation) occurs prior to the
plantngoB NI} GA2y X y2NXIFfte gAOGK || WTdzZt az2iAft RAadl

f aAy ¢Aff wSRY 2 KSNBE Y2NB GKIFy (o253 odzi fSaa
multiple tillage operations occur before planting.

Multiple Tillage

This tends to be a system, often indingl a long, cultivatiofased fallow, where tillage is the

dominant method of soil preparation prior to planting. This category has previously been known as
GO02y @Sy A2yttt Odg GAGIGA2YEX 6KSNB (i Kikefdea@lSOUGA DS
loose soil at planting.

The adoption of ndill 10 and netill 30 are now higher than that of ntill DD in almost every AE

Zone, indicating that growers seek to disturb their soil as little as possible. The adoptictilb1®o

is highest in much dfiISW and)LDand in the high rainfall areas of Victoria.

In WA, the use of knifgype planting systems remains high, though éissed implements are also
significant now.

The levels of minimum tillage are generally very low in alZéies, such that it cabe claimed that
no-till is now by far the most dominant crop (and perhaps pasture) establishment system in use in
Australia, certainly among the larger grairoducing farmers.

Considering the management of soil, and the desire to minimize soil erostbmaximize moisture
storage, the adoption of very minimal soil disturbance practices would be seen as very strong
movement by grain producers to combine productivity and environmental benefits.

Historic Baseline Information of the 11 major farming practices
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Stubble Retention.

Areas of various stubble (crop residue) management practices.

The vast majority of stubble on farms in the survey is either left intact or lefstasiding, with over
90% retained in most AFones, with very small proportions burnt or otherwise managed.

Historic Baseline Information of the 11 major farming practices
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Crop Rotation with pasture, oilseeds, pulses etc.

Area of crop per farm

l'a | 3ISYSNIt 20aSNBFGA2YyT FNBF 2F ONRLI LISNI FI NY

this is a consequence of a similar increase in farm size, or as an increase in amount of crop per farm is
difficult to determine, though perhaps a combination of both is present to some extent, at least in
some of the AZones where grain production dominates.

Percentage of crop (as proportion of total farm area) per farm

It appears that in WA, centr@LD and parts of NSW the proportion of crop to farm area has
increased, signalinigcreaseccrop intensity, though in other AFones this is less apparent.

The GRDC dataset suggests that the farms in the survey are at least as crop intensive as that
suggestd by ABS, or that crop intensity on farms has grown in recent years.

Pasture Areas:

5FGF 2y WLI aGdz2NBaQ Aa 2F0Sy O2YLX AOFGSR o0& GKS
perennial orannuad A SRYX WA YLINBOSRQ oAdJSd)ed_phsltu;é),lchR YR YI
Wdzy A YLINE OSRQ O0A PSP G2f dzy i SSNI LI I yias 2N yFGA@S

managed), or several combinations of these.

For these reasons data about pastures often fluctuates widely between censuses and is often difficul
to make solid interpretations about.

However, as a general rule, where area of crop is high, pasture is expected to be loiceanersa.
Average % of total area as crop and pasture per farm byZdBe (ABS and GRDC)

% Crop ABS (Avg.) % Crop GRDC % Pasture ABS (Ave) % Pasture GRDC
100.00%

90.00%

80.00%

70.00%

60.00%

50.00% -

40.00% - I
30.00% - . I
20.00% - I

10.00% -

B
1
I
I
I

NSW Central NSW NSwW NSW/VIC QLD Central SAMidNorth SA/VIC SA/VIC TAS VIC High WACentral WAEastern WAMallee/ WANorthern
NorthEast/ NorthwWest/ Slopes /Lower EP  Bordertown Mallee Rainfall Sandplain

QLD QLD Wimmera
SouthEast ~ SouthWest

0.00% -

Crop Mix on Grain Farms

The propation of wheat would appear to have declined in manyZdaes in recent years, though
ABS data suggest some increases in WA, Victoria and céhtalThe three datasets tend to agree
on the decline in NSW and parts of SA and the Mallee.

Historic Baseline Information of the 11 major farming practices
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ABS data showstralatively strong growth in barley plantings (as a proportion of crop area) between

2000 and 2005, though the GRDC survey of 2008 shows a general decline by that year.

¢KS Dw5/ RIFGFaASG AYRAOIFIGSAa OSNE avl t §NILINPNERINTHEL y
tends to include oats and triticale.

Summer crop essentially only appears in the northern grain areas, notably in northern NSW and

Queensland. The areas have remained at between 20% and 30% of the crop area, though the data
suggests this hasedlined slightly in 2008.

The proportion of oilseeds planted has shown a general downtrend since 2000, with all datasets
suggesting this.

The proportion of pulses has decreased in almost alfées (except Queensland, possibly driven
by soybeans and mubgans). Pulses are now relatively minor crops, especially as indicated by the
GRDC data.

Historic Baseline Information of the 11 major farming practices
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Precision Agriculture.

1. Controlled Traffic (CT).

The data shows that adoption of controlled traffic among grain farms in the dataset represented
approximately 15% of both the hectares and number of farms, with soraéofEs showing higher
level than this, for example, all A®nes in the northern region, and the high rainfall areas of
Victoria.

Those who were using CT were using it on a large ptiopoof their crop areas.

In every AEZone those farmers adopting CT are larger grain farmers than the average, and are using
CT on this area of crop on their farms. This suggests that those who have adopted CT are using it
pretty much on all their cropipg country.

2. Autosteer.

The data from the GRDC survey show the adoption of autosteer at quite high levels, considering this
technology has been available only in relatively recent years.

In the main grain AZones the use of autosteer is over 50%, ansdme cases around 75% of the
crop area.

Again, the indication is that the larger grain farms are embracing this technology, with a suggestion
that autosteer is used on all the crop area of the farms where it is used. That is, the larger farms are
adopting this technology, and because they are larger, a greater proportion of the crop is using this
technology.

3. Variable rate Technology as used with Fertiliser application.

The use of this technology is lower than that for Autosteer, though in margoAE appears little
different to that for CT, at around 12% to 13%. In som&@éikes it is as high as 20% or more of the
area and number of farms, notably in the Vic / SA Mallee.

This technology is relatively new, and can be quite complex, and to see #ie ¢d\adoption at
these levels is an indicator of some note.

However, as opposed to the data for CT and Autosteer, where VRT is used it is not used on areas of
crop as large as for CT and Autosteer, possibly indicating farmers as still learning haweneglay
this technology before using it on the whole of their crop area.

4. Yield Mapping.

Yield mapping is adopted at levels similar to those of CT, at generally around 20% of the total area
though slightly less in terms of number of farms.

However, thedata also suggest that where it is used, the area is often large, suggesting that there
are farmers who use yield mapping where they do not use other PA techniques, for example,
Autosteer. This seems to be the case in WA, the mallee, much of SA andf s/

It is also possible that where contract harvesters are used, many of these will have yield mapping
capability, and so the farmers will be able to obtain yield maps where they are not using other PA
techniques.

5. Levels of adoption between the vari  ous elements of PA.

It appears that (in general) CT is widely used on larger farms with larger crop areas in the eastern
areas of WA, the mallee, and the NSW NQLDSW AEZones.

Historic Baseline Information of the 11 major farming practices
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Autosteer appears relatively popular everywhere, with most or all of the asing this where it is
used.

The use of variable rate technology is just that: variable, suggesting that farmers are still learning
where this is best applied, or that the adoption is not yet high.

The use of Yield mapping is also relatively high, willstrof the crop being mapped on farms where
this technology is available.

Nonetheless, as a general comment the adoption of the various elements of precision agriculture can
be considered high, and relatively rapid.

Figure 14. % of total crop where varisielements of precision agriculture are used as compared to the average of crop
area in the survey dataset as a whole. (GRDC, 2009)
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Integrated Pest, Disease and Weed Management.

Almost 40% of the crop area in the sample reported using a range gbi&dtices, on just over 38%
of the farms.

However, when one looks at the area of crop on these farms using IPM, it appears that almost all of
the crop is managed with IPM techniques on these farms. That is, where IPM is practiced, it is used
on all the cop area, and perhaps some narop areas, for example, pastures.

% of total crop area (ha) where IPM is used, and % of farms using IPM (GRDC, 2009)
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Area of crop where IPM is used (on farms using IPM) as compared to the average crop area in the {&BR&4E, 2009)
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Nutrient budgeting and soil testing in crop and pasture.
Area of soil testing, nutrient budgeting and phased use of
fertiliser

Amount of soil testing being carried out on grain farms in 2008

Approximately two thirds of grain farms are ngisoil tests, with this representing just over three
quarters of the total crop area. These figures are slightly lower in SA, and higher in NSW and WA.

The average area tested exceeds the average area of crop in the dataset, suggesting that the farms
doing soil tests are larger crop farms, and/or that they test all or almost all of their crop areas, or that
areas of pasture are also soil tested. This suggests that soil testing is a practice carried out on larger
or more cropintensive farms, and where acticed is done on all of the soils of interest.

It is apparent that soil testing is a relatively common practice in Australia, both in terms of number of
farms and cropping area.

Frequency of soil testing being carried out on grain farms in 2008

The datasuggest that the frequency of testing is relatively evenly spread, with about one third
testing annually, ¥early or 3yearly, with a slight dominance for annual testing. There are some
differences between AEones, though these are relatively minor.

% d crop area (ha) where Soil is tested annually, every two or every three years (GRDC, 2009)
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Use of Fertiliser program based on soil testing in 2008

These data show about 60% of farms were matching their fertiliser plans with the results from soil
tests. Further, that where they do, this it is done on the majority of the crop area of the farm.

Looking at the average crop area where this is done, the area where this practice is done exceeds the
average crop area of the dataset, suggesting that these fanm$arger in cropping terms, and are
matching their fertiliser use to soil tests on most or all of their crop area.

It is clear that where soil testing is carried out, it is heavily used to inform fertiliser use and tactics
more or less across the cropgi area in a general sense.

Historic Baseline Information of the 11 major farming practices
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Use of Perennials in systems.

Area of perennial pasture, area of native and permanent vegetation, area of
replanted and protected areas

Average % of farms with perennial vegetation in 2008, by-2dhe (GRDC, 2009)
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90.0%
80.0%
70.0% A
60.0% +
50.0% 1
40.0% +
30.0% +
20.0% +
10.0% 1

0.0% -

NSWCentral ~ NSWNorthEast/ NSWNorthWest/ ~ NSW/VIC QLD Central SAMidNorth/ SA/VIC SA/VIC Mallee TAS VIC HighRainfall WA Central WA Eastern WA Mallee / WA Northern
QLD SouthEast QLD SouthWest Slopes Lower EP Bordertown Sandplain
Wimmera

The dda presented irthe figure aboveshow that the number of farms reporting some areas of
perennials greatly exceeds that reported to ABS a few years earlier, with more than 50% of farms in
most AEZones having areas of perennial vegetation.

Thefigure shows (in general) that in most AEones, most farms have perennials, and in some AE
Zones the area of perennial vegetation on farms can be significant, exceeding 20% of farm area in
approximately half the AEones.

However, these data are at odds with ABS deden earlier censuses, and reasons for this are

difficult to ascribe since the questions asked by ABS in the census and those in the GRDC survey of
2008 either are or have been interpreted by growers quite differently in how they have been
answered.

Thegy SNI £ OF (GS32NE 2F WLISNBYYyAlIf @S3SirdAz2yQ 2y ¥
includes, and how to report. Therefore some further thought needs to be given to describing what is

meant when asking such questions in the future, to ensureistency of response and validity of

making comparisons.

Nonetheless, it appears that there are healthy areas of perennial vegetation on many grain farms in
Australia.
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Figure 5. Average % of farm with perennial vegetation, and average % of farm areteplavith new perennial
vegetation in 2008, by AEZone (GRDC, 2009)

—+— % of farm with perennial vegetation —#- % of farm sown this year with perennials

180.0% 1.40%

140.0% / \ 2

120.0% / \ / \ T 1.00%

100.0% / \ / \ | 0.80%
80.0% / \ / \ .
60.0% / \ / \ A

40.0% k/\ /// /\\ \\ // M \\ + 0.40%

20.0% /\. 1 0.20%

NSW Central NSW NSW NSW / VIC QLD Central SA MidNorth/ SA/VIC SA/VIC TAS VIC High WA Central WA Eastern WA Mallee / WA Northern
NorthEast /  NorthWest / Slopes Lower EP  Bordertown Mallee Rainfall Sandplain
QLD QLD ‘Wimmera

SouthEast ~ SouthWest

As opposed to the ABS data shown above, the close connection between area of perennials on farms
and the area planted in the year is not as apparent, and quite divergent in some casesaffple,

in the Mallee). Perhaps it is a feature of perennials, whereby farmers do not need to plant these
every year for them to be present, and hence how much is planted in any one year is due to
circumstances in operation in that year, for examplas®al conditions, pasture health (in the case

of perennial pasture), or other factors.
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Livestock Management.

Number of mixed grain and livestock farms
% of farms with cattle, sheep or both in 2008, by &ZBne. (GRDC, 2009)
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About one quarter ofrain farms have cattle and two thirds have sheep, with 12% having both cattle
and sheep.

Cattle dominate in Queensland and northern NSW, and sheep in all southern areas.

Cattle numbers are also higher in the northern&dhes and sheep numbers higher lie tmore
extensive areas of western NSW, SA and WA. High sheep numbers are also apparent in the higher
rainfall areas of Victoria and in Tasmania.

Proportion of pasture area used for grazing on mixed grain and livestock farms

The GRDC dataset has been manipulated to show the proportion of pasture area used by those farms
with cattle and sheep, or both.

The areas of pastures used to support cattle or sheep on grain farms tend to follow a similar pattern
as that seen with the maber of farms and stock numbers, that is, more pasture is used for cattle in
northern Australian and more for sheep in southernZdnes. The areas used for sheep

approximate about double the areas for cattle as an overall average.

Proportion of mixed gra in and livestock farms adjusting stocking rate for Cattle
and/or Sheep to optimize ground cover

The key practice of interest is how much grain farmers who also have livestock are adjusting their
livestock management, mainly stocking rate, in light of #dfon offer, and the amount of ground
cover present.

Analysing actual stocking rates does not provide meaningful information since without knowledge of
the feed on offer, and ground cover, any stocking rate may be appropriate, too low or high.

Historic Baseline Information of the 11 major farming practices
21



GRDC Farm Practice Baseline Report

However, tle practice of adjusting stocking rate to match both feed on offer and ground cover is
seen as a good practice from both productivity and environmental management viewpoints, since it
considers both the livestock and the soil and pasture resource.

It is apm@rent that over half of all grain farms with livestock have adopted this practice, with levels
over 80% in some AFones, notably in northern NSW a@d.D and also on sheep farms in WA and
much of the southern AEones.

% of grain farms with cattle or shgewhere stocking rate is adjusted in light of feed and ground cover in 2008, by AE
Zone. (Source: GRDC, 2009)

M % of Cattle farms adjusting stocking rate % of Sheep farms adjusting stocking rate
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Proportion of mixed grain and livestock pasture area where stocking rate for
Cattle and/or Sheep is adjusted to optimize ground cover

The datashow higher levels of adoption of this practice compared to only the proportion of farms,
indicating that where this practice is used, it is used on all or most of the pastures used for grazing. It
is also possible that these are larger farms (in terms/e$tock numbers) and so are representing a
larger cohort of the livestock farms, with this indicating that the larger livestock producers are
adopting this practice.

The data are a strong indicator that mixed grain and livestock farmers are adoptipggittece of
adjusting their stocking rate to best match the feed on offer and the ground cover on their pasture
areas. Approximately three quarters of the pasture areas where livestock are present are managed
using this practice.
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Managing biodiversity T remnant and native vegetation,
riparian zone and waterway management and fencing off
for protection

In the GRDC survey, landholders were asked to describe the proportion of native vegetation on their
LINPLISNIASE Fa o0SAy3a Aoghditld TRefe@ata ake Yhar&Sa\sbibje&ive, 2 NJ WLI2
IyR a4dzo2S00 G2 GdKS fIFyRK2ft RSNEQ @OAS¢ a G2 oKI G
not reflect a more objective assessment of vegetation condition.

The proportion of farmland reported as havingtive vegetation is roughly similar to the data from

ABS of 8 years earlier, though departs from this in a fexd@ies, with the Mallee, for example,

showing a higher proportion in these data than those from ABS gathered earlier.

As a general observatig approximately 6% of property area has native vegetation, though there are
differences between AEones, with central NSW and the Mallee having larger proportions under
native vegetation.

The area of native vegetation on farms appears to NOT have dedfiriee period between the ABS
census and the GRDC data collection.

Average % of farmland having native vegetation in 2008, byZdhe. (GRDC 2009)
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2009)
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Considering the condition of native vegetation as assessed by landholders in 2008, the areas where
WI22RQ YyIGAGS @S3ASGFdAz2y I QBanRAEc6hay Pogrér qualifyOf dzR S
native vegetation seems to be more pedent in NSW.

Area fenced off or otherwise protected for various purposes

Areas fenced off to protect waterways.

The data from GRDC for the 2008 year shows a considerably greater area and proportion of farmland
(expressed as average per farm) fenced@fbrotect waterways as compared to the ABS data. This
could be due to these (GRDC) data representing the total areas fencasl af2008 and not fenced

off during 2008.

The data do show those areas likely to have more waterw@§)(Vic High rainfalfp have more
fenced off, though the relatively high area in WA central is at variance with these.
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Figure 8. Average proportion of farmland (%) fenced off to protect waterways, byZAREe in 2008. (GRDC 2009)
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Areas fenced off to protect native vegetatio  n.

ABS Data shows in general well under 1% of the farmland in-ZlbA¢s has been fenced off to
protect native vegetation as at both census dates.

Average proportion of farmland (%) fenced off to protect native vegetation, by-2dhe in 2008. (GRDC, %)
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Landholders in 2008 are reporting a considerably larger area and proportion of their farms as having
been fenced off to protect native vegetation than that reported by both ABS censuses.

This may reflect the larger properties included in the 200&slet, or that landholders were

reporting total areas fenced off on their farms at2008, rather than only what had been fenced off
in the year of 2008. The latter case is likely, and suggests that around 5% of farmland on farms is
now fenced off to proéct native vegetation.

This suggests that some farmers are fencing off areas that are larger than the native vegetation they
actually have.

Areas fenced off in total for protection of waterways or vegetation.

The data from ABS shows well under 1% of famtilhaving been fenced off for all purposes related
to protection of waterways and vegetation.
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Average proportions of farmland (%) fenced off in total for protection of vegetation or waterways, byZaBe in 2008.
(GRDC)

M Avg % Fenced Off (Total)
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Again, it is apparent that the tal area fenced off as recorded in the 2008 survey again greatly
exceeds the area as reported by ABS. The areas shown in the 2008 data are suggested to be the total
area fenced off on the farms (as % of farm ars=apt2008, and notvhat was fenced off 2008

These data therefore are taken to represent the total area actually now fenced off on farms
(expressed as an average % of the total farmland) as at 2008.

Of interest, the overall average proportion of farmland fenced off for all purposes exceeds th
general average of native vegetation on farms, and can thus be considered to cover waterways and
trees on farms. It is highly likely that as at 2008, much or most of the fencing off of areas on farms
for protection of trees, native vegetation and wateayis has been done.

In many AEZones, over 10% of the total farm area has now been fenced off for such protection.

5. Areas replanted with new permanent vegetation for all purposes.
Average area (ha) and proportion (%) of farmland planted or replanteddbmpurposes by AZone in 2008. (GRDC)

I Avg. area revegetated (total) per farm (LH Axis) —=— Avg % of farm (RH Axis)
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The data from 2008 show larger areas and proportions of farmland having been replanted as
compared to the earlier data from ABS. Reasons for this have been previously mentioned concerning
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size of property in th&RDC dataset, and again, the possibility that the landholder answered the
questions describing all areas that have been replanted or plaadeat 2008 rather thanin 2008

Nonetheless, the majority of replanting has seen to occ@liband northern NSW, with relatively
little being done in other AEones.
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|dentification of practices that assist with optimising water

Use efficiency (WUE), including crop yields, planting and
harvest date and estimates of soil water at planting and in -
crop.

Water Use Efficiency is an indicator of how effectively or efficiently crops use the water available (i.e.
rainfall and stored soil moisture) in producing grain. It is commonly expressed in kg of grain
produced per mm of available moisture. WUIB ba influenced by a range of factors including

several management practices available to grain producers.

WUE of crops averaged across AE -Zones in 2008.

The data from the survey of GRDC for the 2008 crop year has been manipulated to calculate WUE of
the various crops. This has followed the French and Sameitiodologiesthough in amalgamating

data to AEZone level brings deficiencies. The WUE data as presented are overall general averages
for the whole AEZone, and can only be used to broad guidaas¢o what WUE was achieved for

that year. Individual farms will have a large range of WUE results, since each farm (or paddock) and
crop will have their own rainfall and crop yield data.

As such, the data are for use as overall generalities for this sheargh can serve as comparisons
with previous data derived using the same methodologies from ABS data of the previous censuses.

One can see quite high WUE figures for the Mallee, NE NSQL%Ed parts of SA for this year.

Conclusions as to reasons fbe differences would require a more detailed analysis of the data, and
knowledge of factors operating in each-Z&ne that may have impacted on WUE, for example timing
of rainfall, sowing dates and the presence of limiting factors including frost, dtowgled and

disease pressures.

Water Use Efficiency (WUE) of wheat (kg grain per mm PAW) by dte. (Source: derived from GRDC data and BOM
2008)
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Comparison of WUE across AE -Zones between 2000, 2005 and 2008.

Since similar methodologies were used taide the EZonelevel WUE figures for all data (i.e. ABS
and GRDC data), it is possible to examine these for differences between these years.
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Water Use Efficiency (WUE) of wheat (kg grain per mm PAW) by @ie between 2000, 2005 and 2008. (Source: detive
from ABS and GRDC data and BoM)
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It is apparent that in general WUE (of wheat at least) has increased since 2005, in almost all AE
Zones, particularly in NSW and Victoria, but also in SA. Only in WA does WUE appear not to have
shown a similar magnitudef increase, though it has over 2005 data in some areas.

Reasons for this are likely to reside in the nature of the GRDC data as compared to that from the ABS
census (generally larger and perhaps more specialist grain producers), where one may expect high
WUE to be evident, seasonal conditions or other factors that can only be identified with finer analysis
of individual farm data and knowledge of the seasonal and management regime under which the
2008 crop was grown.

Nonetheless, the data do suggesBsS Y SN> £ Ay ONBF &S Ay 2! 9 (KNRdAK
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Water Management Practices.
Within the survey carried out by GRDC two questions were included regarding the assessment of soll
Y2AAa0dz2NBE 062GK 4 LIXIFYyGAy3a YR GKNRdAdzZZAK GKS ONERLIQA

Assessment of soil moisturat planting to assist crop decisions

Average % of crop where soil moisture is assessed at planting, % of farms using this practice, and % of crop these farms
represent as compared with the overall crop area in the dataset, byZde (GRDC 2009)
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From the data above it appears that assessing soil moisture at planting is considerably more highly
practiced in NSW and southe@l_Dthan elsewhere, with WA not using this practice to any extent.

This is likely due to the nature of soils and the climate, shahin NSW an®@LDsoils are well

known to store moisture from rainfall received prior to the crop being planted, and an assessment of
pre-plant soil moisture is much more a standard practice in these soils. It is perhaps then less
surprising that asses®) soil moisture at planting is practiced where this is of value, and less so
where it is not.
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Assessment of soil moisture through the season to assist crop decisions

Average % of crop where soil moisture is assessedrp, % of farms using this pracécand % of crop these farms
represent as compared with the overall crop area in the dataset, byZde (GRDC 2009)
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Again, the stand out observation is the use e€inp soil moisture monitoring in NSW (and Victorian
slopes), though the data for cemrQLDwas unable to be used in this analysis.

In keeping with the aplanting soil moisture data, it is apparent that where these practices are used
they are used on much or all of the crop on these farms (yellow line, RH axis) where the average area
exceeds the general average for the dataset, indicating that the farms where the practice is used are
larger than average, and the practice is used on the whole crop area on these farms.

In WA both preplant and incrop soil moisture testing is relatively lothough some are doing this.
Knowing the WA seasonal situation wherecnop rainfall is the dominant factor in crop growth for
decision making this is not surprising.
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Matching land use to land capability

The actual use of land on the farm, and how  well this relates to land capability

as described by land class.

LG A& y20 LlaarofsS (2 RSGSN¥YAYS AT fFyR dzasS | a C
from ABS or other publicly available survey data. However, it is possible to tragkténprise mix,

as represented by % crop, % pasture and % native vegetation on farms in these public datasets. Th

data gives some idea of how land use changes and can give a broad indicator of changes in how
farmers are managing their properties.

The sirvey data from the GRDC survey conducted in 2009, of practices as used on grain farms in the
2008 (winter) crop year, included some questions that do have relevance in assessing how farmers
are considering the capability of their land when determiningegptise mix, or the use of the land

they have.

Twospecificquestions includedh the surveywere:

f a2 KFEG LISNOSyGFr3aIsS 2F @2dzNJ f I yR KFa 0SSy OKI NI ¢
density, texture, sodicity, salinity, rooting depth, water holddg LI OA G&vé > | yR
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The section describing these two areas of data is towards the end of this report. (The first section of
this report details some of the publiata that is also available.)

Data gathered from farmers against these questions can be used to establish some baselines or
benchmarks for use in assessing changes through time in how farmers utilize the land they have.

The data from the survey of 2009, idhrepresenting a set of larger or more intensive grain

producers can give guidance as to some trends in how farmers are managing and matching land use
to land capability, especially on these farms, believed to be more typical of the majority of grain
production areas in Australia.

Land Use on Farms

How land is used on farms is a fundamental aspect of farm management, and one where the farmer
or manager can have a major influence. The matching of land use to land use capability requires
knowledge of thednd capability, something not all farmers will have detailed information about, but
will have some experience in how different enterprises perform on various land types they have on
their farms.

In more recent times farmers have been able to learn abouwt tmcharacterise their land types, for
example, with many field days and other training activities now helping them learn about the various
soil parameters that are important from a productivity viewpoint. This knowledge can assist farmers
better match panned land use with soil characteristics and capability.

This report looks at the mix of cropping, pasture and native or remnant vegetation on farms either in
the public datasets or from the more recent Solutions survey. The GRD€atathe 2008 crop

year also contain some indicators of how much land has been characterised and how much land use
is matched to land capability on the farms in the survey.
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Number of Grain Farms

In order to get some feel for the population of farms in the grains industrg,cam use ABS data
from the census of 20001 and 20086. These data are presented in Table 1.

One can see there appears to have been a slight decrease in grain farm numbers between the two
time periods. This would agree with industry understandings @ahsteady decline in farm numbers
has occurred in the industry.

Table 1. Number of grain farms in Australia (source ABS AWD@nd 200506)

AEZone No of Grain Farms
ABS 2000 ABS 2005

NSW Central 2,924 2,696
NSW NorthEast / QLD SouthEast 5,959 5,176
NSW NorthWest / QLD SouthWest 1,382 1,299
NSW / VIC Slopes 6,849 7,255
QLD Central 636 504
SA MidNorth / Lower EP 3,885 3,707
SA / VIC Bordertown Wimmera 4,992 4,549
SA/VIC Mallee 3,654 3,312
TAS 373 311
VIC High Rainfall 1,824 1,950
WA Central 4,710 3,810
WA Eastern 599 589
WA Mallee / Sandplain 834 723
WA Northern 962 904

Totals 39,583 36,785

Figure 1. Number of grain farms in Australia (source ABS ZmDand 200506)
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Figure 2. Number of Grain Farms by-A&ne (source ABS 20@b)
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Farm Size

Data from both ABS censuses and GRDC for 2008, showing average farm size (ha), are presented in
Table 2 and Figures 3 and 4.

One can see that, in keeping with the decline in number of farms, the average cropped area per farm
has increased, as assessed by ABS. However, the data from GRDC for the cropping year of 2008
shows a striking increase over the ABS data, which is inrigeepih earlier observations that this

dataset comprises larger cropping farms, more typical of the major grain production areas.

These observations may indicate common practices on the larger, more typical or more specialist
grain farms, makingthese @i Sy G AL f €t @ 3I22R NBLINBaSydalrdizy 27
farms.

It is apparent from the 2008 dataset that the largest grain farms are in WA, the Mallee and western
NSW.
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Table 2. Average area (ha) of grain farms byZdhe (source ABS 20@1 & 200506, GRDC 2009).

AEZone Farm Size (ha)

GRDC

2000 (ABS)| 2005 (ABS)| ABS (Avg.] (2008)
NSW Central 2,712 2,447 2,579 4,824
NSW NorthEast / QLD SouthEast 1,137 1,042 1,090 2,689
NSW NorthWest / QLD SouthWest 9,082 7,821 8,452 4,508
NSW / VIGIlopes 734 695 715 2,577
QLD Central 5,478 5,009 5,244 5,957
SA MidNorth / Lower EP 6,921 5,987 6,454 2,383
SA / VIC Bordertown Wimmera 652 649 650 1,928
SA/VIC Mallee 888 924 906 3,406
TAS 690 628 659 3,109
VIC High Rainfall 305 274 290 2,342
WA Central 2,639 1,928 2,284 3,641
WA Eastern 4,558 5,073 4,815 5,606
WA Mallee / Sandplain 3,341 2,547 2,944 4,780
WA Northern 7,527 6,181 6,854 5,731

Figure 3. Average area (ha) of Grain Farms byZA&e (source ABS 204, GRDC 2008).
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Average Farm size (ha)
(GRDC 2008)
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Area cropped per farm.

The area of crop planted per farm is notionally a better measure of the importance of the crop
enterprise on the grain farms in Australia. These data are presémfédble 3 and Figures 5 and 6.

Again, one can see that the GRDC dataset comprises a set of the larger grain farms, or more intense

and specialist growers, in keeping with the demographics of the industry. This suggests that while

the Solutions dataset & y 24 aGNAOGf & WNBLINBaASyGliGABdSQ 2F GKS
Fa + YSF&dz2NBE 2F gKFG Aa KFELWSyAy3a 2y GKS Y2NB Wi

Grain intensive farms tend to dominate (in terms of the area of craptpld) in WA and the more
extensive areas of western NSW and Victoria and ceQtc&)
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Table 3. Average area (ha) of crop on grain farms byZaRe (source ABS 20@1 & 200506, GRDC 2009).

AEZone ‘ Area of crop per farm (ha) ‘
ABS 2000 ABS 2005 GRDQ008

NSW Central 596 635 2,144
NSW NorthEast / QLD SouthEast 514 559 1,426
NSW NorthWest / QLD SouthWest 955 1,007 2,010
NSW / VIC Slopes 339 353 1,480
QLD Central 1,069 833 2,242
SA MidNorth / Lower EP 509 538 1,263
SA / VIC Bordertown Wimmera 343 370 1,168
SA /VIC Mallee 767 946 2,107
TAS 96 116 1,068
VIC High Rainfall 169 185 1,282
WA Central 949 935 2,247
WA Eastern 1,976 2,236 3,537
WA Mallee / Sandplain 1,078 1,341 3,040
WA Northern 1,828 1,878 3,489

Figure 5. Average area (ha) afop on grain farms by AEZone (source ABS 20dl & 200506, GRDC 2009).
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Average area (ha) of crop per farm
(GRDC 2008)
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Percent of farmland cropped

One way of determining the mix of enterprises on farms, andedament in considering how well

enterprise mix matches land capability is to consider the proportion of crop, pasture and native

vegetation on farms. However, without knowing the capability of the land on each farm, one is

dzy 6t S (2 RSUGSSONQANKSS K2IgNRUPaddar (fF6yfR dza S&a | NB @ ¢ KA
from ABS are of limited value for examining the land use in relation to land capability. Similarly data

from surveys are beset with the same limitations.

Nonetheless, some knowledgetbe enterprise mix on farms is of some use in assessing the
allocations of land on farms and can indicate some characteristics of the regional and climatic
conditions, which do modify land use choice in conjunction with land use capability.

The percentagef farmland cropped is presented in Table 4, and Figures 7 and 8 below.

These show two features; that larger grain farms are present in the GRDC dataset, and that the more
intensive grain farms are in WA, and the western areas of NSW, V@ldahdnd thenorthern areas
of SA.

Given that mixed farms (i.e. those with a mix of cropping and grazing operations remain in most
areas, one would expect the proportion of pasture to balance with the proportion of crop in a
general sense. The proportion of pasturefarms in the AEZones is presented in the next section.
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Table 4. Average % of crop on grain farms byZdge (source ABS 20@1 & 200506, GRDC 2009).

2000 (ABS) | 2005 (ABS) | ABS (Avg.) GRDC 200¢
NSW Central 22.0% 25.9% 23.8% 44.4%
NSW NorthEast / QLD SouthEast 45.2% 53.7% 49.2% 53.0%
NSW NorthWest / QLD SouthWest 10.5% 12.9% 11.6% 44.6%
NSW / VIC Slopes 46.2% 50.9% 48.5% 57.4%
QLD Central 19.5% 16.6% 18.1% 37.6%
SA MidNorth / Lower EP 7.3% 9.0% 8.1% 53.0%
SA / VIBordertown Wimmera 52.6% 57.1% 54.8% 60.6%
SA /VIC Mallee 86.3% 102.4% 94.5% 61.9%
TAS 14.0% 18.4% 16.1% 34.4%
VIC High Rainfall 55.3% 67.6% 61.2% 54.8%
WA Central 35.9% 48.5% 41.2% 61.7%
WA Eastern 43.4% 44.1% 43.7% 63.1%
WA Mallee / Sandplain 32.3% 52.6% 41.1% 63.6%
WA Northern 24.3% 30.4% 27.0% 60.9%

Figure 7. Average % of land cropped on grain farms byZage (source: ABS & GRDC 2009).
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Figure 8. Average % of land cropped on grain farms byAg&e (source: GRDC 2008).
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Percent of farmland under pasture

The proportion of pasture in a region would be expected to balance the proportion of crop, and so in
most cases would make up the balance of the farmland, apart from areas of native or remnant
vegetation. Data for the proportion @asture on farms are presented in Table 5 and Figures 9 and
10.
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Table 5. Average % of pasture on grain farms byZdBe (source ABS 20@1 & 200506, GRDC 2009).

AEZone ‘ Avg. % of Pasture per farm

GRDC

2000 (ABS) | 2005 (ABS) | ABS (Avg.)| (2008)
NSWCentral 45.5% 80.5% 47.9% 52.9%
NSW NorthEast / QLD SouthEast 55.0% 68.3% 57.4% 55.2%
NSW NorthWest / QLD SouthWest 46.9% 88.9% 50.4% 52.5%
NSW / VIC Slopes 57.9% 66.4% 59.5% 43.5%
QLD Central 52.8% 89.5% 55.1% 62.8%
SA MidNorth / Lower EP 16.7% 91.4% 17.9% 57.8%
SA / VIC Bordertown Wimmera 55.1% 61.4% 55.2% 39.6%
SA/VIC Mallee 26.4% 43.3% 25.9% 35.6%
TAS 72.2% 74.3% 75.6% 86.5%
VIC High Rainfall 69.7% 74.3% 73.4% 56.0%
WA Central 39.6% 58.9% 45.8% 36.9%
WA Eastern 19.7% 41.8% 18.6% 35.3%
WAMallee / Sandplain 36.1% 61.8% 41.0% 38.1%
WA Northern 39.4% 67.8% 43.2% 40.8%

Figure 9. Average % of land under pasture on grain farms by éde (source: GRDC 2009).
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Figure 10. Average % of land under pasture on grain farms by die (sourceGRDC 2009).
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Farmland with Native Vegetation

Not all farms in the 2008 dataset reported the presence of Native Vegetation on their farms. Table 6
and Figures 11 and 12 show these data, listing the number of farms reporting some native vegetation
and theaverage areas of this on those farms.

Not all grain farms in the 2008 dataset have native vegetation. Only between about 15% and 40% of
farms report the presence of native vegetation. Those that do, have varying amounts, notionally to
do with their histay, location and climate.

The amounts of native vegetation on grain farms, as reported in the GRDC 2008 survey, vary widely,
GAGK dzLJ G2 wmcnn KF Ay &2YS AyaidlyoOSao LG Aa yz2i
without knowledge of the ecumstances of the properties involved.
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Table 6. Number of farms in the GRDC dataset reporting the presence of, and the average areas of native vegetation on
the reporting farms by AZone (source: GRDC 2009).

Avg. area
per farm
% of farms (ha)

NSW Central 36.0% 1589
NSW NorthEast / QLD SouthEast 26.6% 559
NSW NorthWest / QLD SouthWest 28.3% 1158
NSW / VIC Slopes 25.0% 317
QLD Central 17.4% 720
SA MidNorth / Lower EP 23.7% 330
SA / VIC Bordertown Wimmera 22.2% 327
SA/VIC Mallee 25.6% 1299
TAS 25.0% 45
VIC High Rainfall 21.6% 129
WA Central 36.0% 373
WA Eastern 41.9% 913
WA Mallee / Sandplain 33.8% 495
WA Northern 29.1% 926

Figure 11. % of farms reporting areas of Native Vegetation on grain farms bjokié (source: GRDC 2009).
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Figure 12. Average area (ha) of native vegetation on farms with native vegetation on grain farms-Ep#d=(source:
GRDC 2009).
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Farms and areas where land has been characterised for capability.

The GRDC survey of 2009 included some questions alimiher farms had land capability

aaS5aaSRT 2NJ WOKI NI O0SNRAASRQ F2NJ adaAdloAftAGe F2N
many farms, and areas they represent had some form of land use capability assessment carried out.

The data are preseed in Table 7 and Figures 13, 14 and 15.

One can see that of the grain farms in the GRDC dataset, approximately one third, and in some AE
Zones considerably more, have characterised their land for capability for the various enterprises
carried out.

Thesefarms, being often the larger grain producing properties, represent a considerable proportion
of the land managed by grain farms, with around 20% of the total land in th#0A& covered by this
characterization. Additionally, when one looks at the crappeesa that have been characterised for
land capability, it is apparent that a considerable proportion of cropping land has been characterised
for land capability by these farmers. The areas of land that has been characterised for capability is
around 30%of the total cropping areas in these &Bnes.

Further, when one looks at the average area cropped on the farms that have carried out land
characterization, it is apparent that in many or mostZdnes, almost all the average crop area on
these farms habeen characterised. This is a powerful result and indicates that grain farmers,
notably the larger or more intensive operations are considering their land capability, and have
considered this in their operations on their farms.
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Table 7. Number of farm the GRDC dataset, percentages and areas of land that has been characterised for land
capability by AEZone (source: GRDC 2009).

AEZone ‘ Land Characterised for land capability
% of % of | Total ha %of
No. of % of total total per average
farms | farms land crop farm crop

NSW Central 28 37% 15% 34% 1935 90%
NSW NorthEast / QLD

SouthEast 61 39% 20% 38% 1404 99%
NSW NorthWest / QLEC

SouthWest 21 35% 14% 33% 1860 93%
NSW / VIC Slopes 55 44% 22% 38% 1272 86%
QLD Central 4 17% 4% 10% 1319 59%
SA MidNorth Lower

EP 33 34% 9% 17% 641 51%
SA / VIC Bordertown

Wimmera 49 39% 14% 24% 711 61%
SA /VIC Mallee 56 31% 14% 23% 1540 73%
TAS 2 50% 27% 79% 1680 157%
VIC High Rainfall 12 32% 5% 9% 358 28%
WA Central 66 33% 19% 32% 2143 95%
WA Eastern 20 32% 15% 24% 2584 73%
WA Mallee / Sandplain 20 29% 13% 20% 2047 67%
WA Northern 31 36% 20% 32% 3109 89%

Figure 13. % of grain farms where land capability has been characterised and the % of the average crop area this
represents on these farms by AFone (sourceGRDC 2009).
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% of farms with land characterised ( GRDC
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Figure 15. % of crop area characterised on grain farms where land has been characterised for capabilitZ byeAE
(source:GRDC 2009).
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Farms and areas where crop planting has been matched to land car;ability.
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Table 8. Number of farms in the GRDC dataset, percentages and areas of cropland that has been matched to land

capability, by AEZone (source: GRDC 2009).

AEZone Cropmatched to land capability
% of % of % of
Number | % of total total average
of farms | farms | area crop Area (ha) | crop

NSW Central 22| 29.3% 17.2% 39.2% 2826 131.8%
NSW NorthEast / QLD

SouthEast 49| 31.0% 18.2% 34.2% 1574.6 110.4%
NSW NorthWest / QLD

SouthWest 20| 33.3% 19.2% 43.8% 2597.2 129.2%
NSW / VIC Slopes 48 | 38.7% 21.6% 37.6% 1435.9 97.0%
QLD Central 3| 13.0% 3.4% 9.1% 1569 70.0%
SA MidNorth / Lower EP 25| 25.8% 10.4% 19.6%| 959.48 76.0%
SA /VIC Bordertown

Wimmera 44 | 34.9% 20.8% 34.4% 11495 98.4%
SA /VIC Mallee 48| 26.7% 20.6% 33.4% 2626.9 124.7%
TAS 2| 50.0% 27.0% 78.6% 1679.5 157.2%
VIC High Rainfall 7| 18.9% 4.4% 8.0%| 542.86 42.3%
WA Central 57| 28.5% 17.8% 28.8% 2268.6 101.0%
WA Eastern 18| 29.0% 17.5% 27.7% 3373.7 95.4%
WA Mallee /Sandplain 20| 29.4% 17.3% 27.7% 2817.4 92.7%
WA Northern 27| 31.4% 18.5% 30.4% 3374.5 96.7%

It is one thing to characterise the land for its capability, it is perhaps at least as important to then

match the land use to suit this capability. In thisvey questions were asked about how much of
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the (above discussed) land characterisation question.

This is a key practice, whereby farmers are lookinggtber match their cropping program to the
capability of the land they manage.

These data are presented in Table 8 and Figures 16 to 19.

The GRDC dataset suggests that most who have characterised their land are then matching their
cropping activities to tb land capability.

The area of crop where matching has occurred is generally high at this time (approximately 20% of
total land area, and over 30% of total crop area), when the practice of land characterisation and
matching is relatively new.

The strikigy statistic in this dataset is the proportion of the crop on the farms that have characterised
their land and are then matching cropping to the land capability. In margofEs, those farmers

that have matched their cropped area to laodpabilityhave dne so on almost all their cropped

area, and in some cases on areas other than where crop is grown. This suggests that some farmers
are using the approach of land and enterprise matching on more than their cropping areas.
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Figure 16. % of farms where gras planted to match soil capability, % of total crop this represents in the dataset, and

the % of the average crop that is planted to match land capability on farms where this is practiced {BoA& (source:

GRDC 2009).
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Figure 17. % of farms whereap is planted to match land capability by AFone (source: Solutions 2009).
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Figure 18. % of Total Crop in the dataset where crop is planted to match land capability {oA& (source: Solutions
2009).
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Figure 19. % of Average Crop on farms thatrdatch crop to land capability where crop is planted to match land
capability by AEZone (source: Solutions 2009).
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Tillage

Reduced or no -tillage. The use of minimum, zero - or no -tillage systems for
crop and pasture establishment

The area of tillagperactice has seen considerable development over the past 20 or so years, with the
FANRG Y20SYSyida (261 NRa NBRdAzOAYy3a GAtfl3IS SOARSYC
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The concept of moving away from repeated cultivatidrsoil for seedbed preparation and crop

planting, was initially assisted with the introduction and use of broad spectrum herbicides for weed
control, meaning that cultivation was no longer or less needed for this purpose.

Considerable research intnachinery options for placement of seed into soil that had not previously
been cultivated assisted further with the reduction in tillage practices, and now provides many
options for farmers for various soil types and farming systems.

Cultivation can leaveoil exposed and vulnerable to erosion from both wind and water, with soil
erosion a major concern for many farmers and government agencies over the years. The adoption of
reduced and ndillage systems has seen major reductions in soil erosion in reeams.

Additionally, research has identified some strong productivity gains from reducing cultivation, and
especially when coupled to retaining crop residues, can lead to enhanced soil moisture levels, better
soil structure and organic matter content, withese reducing many of the risks in rainfed farming
systems, allowing some strong gains in productivity to be realised.

There are many benefits from minimum and-iltage croppingsystems thatan be described in

other documents. Such reduced tillagest®ms are now seen as one practice and feature of benefit
in both productivity and environmental management terms and so form a key practice for grain and
mixed farmers.

Historic Public Data

Few ABS data exist for the adoption levels of different tiljargetices especially thatan be
amalgamated to AZone level. The ABS Agricultural Census of-2QGfld ask about tillage at shire
level, and so is able to be presented atZdfe level. In 20008 ABS conducted a survey of various
farming practices, icluding tillage. However these data are only available at Natural Resource Body
(NRM) level, which to do align at all well with-A&nhes. Nonetheless, this NRM level survey did
suggest a very strong increase in the adoption of minimum tillage practivas 200001 (see report
available separately).

The data from the ABS census of 2@10is presented in Table 1 and Figures 1 to 4 below.
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Table 1. % of crop area planted using-Nilage, Minimum Tillage and Multiple Tillage methods as at 2@0(source

ABS 2001)
AEZone ABS 200@1 (% of area planted)
% NoTill % MinTill % Multiple Till
NSW Central 18.6% 44.3% 37.1%
NSW NorthEast / QLD SouthEast 23.9% 41.0% 35.1%
NSW NorthWest / QLD SouthWest 20.7% 50.1% 29.2%
NSW / VIC Slopes 30.7% 50.4% 18.9%
QLD Central 37.2% 35.9% 26.9%
SA MidNorth / Lower EP 25.2% 66.5% 8.3%
SA / VIC Bordertown Wimmera 25.6% 55.1% 19.3%
SA /VIC Mallee 11.3% 53.8% 34.9%
TAS 19.5% 38.7% 41.9%
VIC High Rainfall 39.5% 47.6% 12.8%
WA Central 70.5% 27.6% 1.9%
WA Eastern 58.8% 35.4% 5.8%
WA Mallee / Sandplain 74.0% 21.7% 4.3%
WA Northern 71.6% 25.2% 3.2%

It is apparent that at this time, the adoption of minimum andtiibpractices was well advanced in
WA. There was still a significant area using conventionah(diiple tillage) practices in NSW and
the Mallee at this time.

Figure 1. % of crop area planted using-Wilage, Minimum Tillage and Multiple Tillage methods as at 2@00(source
ABS 2001)

Tillage System (% of crop) 2000-01
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Figure 2. % of crop area planted using-Nitlage as at 20001 (source ABS 2001)
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Figure 3. % of crop area planted using Minimum Tillage as at ZDD(source ABS 2001)
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Figure 4. % of crop area planted using Multiple Tillage as at 200¢source ABS 2001)

% Multiple-Till (ABS 2000)
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Data from the ABS NRM Survey (2008).

Asmentioned, in 2007 ABS conducted a survey of agricultural producers, which provided data
amalgamated at NRM level. The survey data was published in 2008. Included in the survey were
questions about tillage practices. The data forNbis presented ifrigure 5 (below). While these
data are presented at NRM level, one can get a feel for the levels of adoptionTfl ldbthat time.

Clearly the data indicate a vesyrongincrease in levels of adoption of Midl when compared

against the ABS censuatd of 200001, especially in NSW, Victoria, and parts of Queensland and SA.
Adoption continued to grow in WA, though being at relatively high levels in the earlier dataset,
continued growth appears less striking than for other areas of Australia.

Figure5. % of crop area planted using Nallage as at 2007 (source ABS 2008)

No Till (%of crop hectares) 2000 - 2007 (ABS NRM Surve'

% No Till 20008 % No Till 2007
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Data from CSIRO / GRDC for 2007/8

A GRDC funded project in partnership with CSIRO surveyed grain producers in 2008. This was a
follow-up survey to an earlier project where growevsre surveyed in 2003. This report shows a
strong increase in the adoption of Nall across all AFones, with some evidence of a plateau in
adoption of around 90% of cropped hectares in many cases.

Data from GRDC for the 2008 (winter) crop year

The dataon tillage practices as gathered by GRDC for the 2008 crop year are presented id Table
and Figures 6 to 9. These data show the tillage practices grouped into relatively broad categories of
WhRAf f QX WaAyAYdzYy ¢AffQ FyR adf GALX S ¢CAff Qo

Withineachofi KS&aS 6SalSOAlFfte GKS FANRG (620 x¢ FidiNG KS NJ
category, the emergence of disc seeding techniques and other machinery configurations are able to
LINEPGARS FT2N £ S@Sta 2F az2iaft TRZ &0 @NAIIQYy B3 NBED i dz2IRNGK 2 €
while only one pass of an implement occurs, giving soil disturbance across the full width of the

implement.

Ly (KS WaAyAYdzsy ¢AftQ OFGS32NB
Till 2, or more than 2 cultivations (Mt A £ £ NB RO I g A {
GAfEF3ISQ LN OGAOSa OF iS3I2NBEO®

These suldlivisions are described in the next section of this report.
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Table 2. % of crop area planted using-Nitlage, Minmum Tillage and Multiple Tillage methods as at 2008 (source:

GRDC 2009)
% NoTill % Min-Till % Multiple Till
NSW Central 78.0% 18.4% 3.6%
NSW NorthEast / QLD SouthEast 90.1% 9.1% 0.8%
NSW NorthWest / QLD SouthWest 96.3% 3.4% 0.3%
NSW / VIGIlopes 93.6% 6.4% 0.0%
QLD Central 93.5% 6.5% 0.0%
SA MidNorth / Lower EP 94.1% 5.9% 0.0%
SA / VIC Bordertown Wimmera 93.2% 6.3% 0.5%
SA /VIC Mallee 85.6% 13.0% 1.4%
TAS 96.2% 3.8% 0.0%
VIC High Rainfall 99.6% 0.3% 0.1%
WA Central 98.0% 2.0% 0.0%
WA Eastern 92.6% 7.4% 0.0%
WA Mallee / Sandplain 98.7% 1.3% 0.0%
WA Northern 92.7% 7.3% 0.0%

It is apparent that within the GRDC 2008 dataset, the adoption efiNl@as extremely high, at over
90% of the cropped area in most-ZBnes, and below 80% dmly one. This is an enormous change
from only 8 years earlier, and may be ascribed to several factors including, though not limited to:

f ¢KS FSIGdzNBE 2F (GKS RFEGFASG Ay OFLIidzNAYy 3 I NB!
producers,

 ThedroughO2 Yy RAGA2Yy A GKI G KIFI@S 6SSy NBtFGABSte oA
GKFG fAGGES ONRLI NBAARASGIKEt8Q2F808Ky DB &Fa LINBEL
dza Sz S@Sy 6KSNB (GKAa Yleée y2i KIFIgS 0SSy (KS w)
 Thatt R2 LJG A 2¢/A 2(FQ Wbl f t & KIFI & AYONBIaSR o6& (GKS f S

Some combination of these factors is possible, and perhaps likely. However, the data certainly do
indicate a strong increase in the use oftilband minimum till practices, with the us# a multiple
tillage based system almost disappearing in this period.

Clearly there have been strong drivers for this remarkable change. These can be discussed elsewhere
and by others, though in summary, one would propose that the benefits of minintiagge are in
productivity, profitability or otherwise that add up to significant value, and have been recognized by
grain producers in the high adoption in evidence.
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Figure 6. % of crop area planted using-Witlage, Minimum Tillage and Multiple Tiltge as at 2008 (source: GRDC, 2009)
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Figure 7. % of crop area planted using-Nitlage as at 2008 (source: GRDC, 2009)
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Figure 8. % of crop area planted using Minimum Tillage as at 2008 (source: GRDC, 2009)
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Figure 9. % of crop area planted usiktyltiple Tillage as at 2008 (source: GRDC 2009)
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Breakdown of the categories of Tillage for the 2008 (winter) crop year

l'da YSYOGA2YSR SINIASNEOGAKSQASYBANYVAY @Y (I SHARNASEQ2FY
now be further subdivided.

INGKS adzNBS& O2yRdzZOGSR F2NJ GKSOGANNQ OWRLNWESY NY 6zD w
were further divided into sub categories as follows:

No-Tillage:

1 No-Till 10: Where soil engaging machinery use at planting disturbs less than 10% of the soill
surface. Typically such machinery would be a-t&sed implement, where vertical or near
vertical discs (and several combinations are available, many with leading coulter discs),
SFFTSOGAPSt e watAOSQ (KNRdAzAK (skef deptl2 fedvingLJt  OA y 3
very little soil actually disturbedPress wheelmay or not be also used.

1 No-Till 30: Where machinery disturbs more than 10% but less than 30% of the soil surface
across the planting width. Typically such machinery consists ofVarfNNE 6 = 2 NJ W] YA T S
engaging tools, whereby a relatively narrow area of soil is moved aside, seed (and fertiliser)
LX F OSR Ay (KS WiNBYyOKQ> gAGK f22aSySR az2Aaft 0rf
andpress wheelsommonly used to firm theoil over the seed. Row spacing is often set
wider than the conventional design to allow for ease of crop residue flow.

1 No-Till DD: Where machinery disturbs effectively the full width of soil across the machine.
2 KATS (KA &LIAZAE G BAISINIGA VRS 2 F 1Sy Y2NBE W02y @Sy
conventional machines are used, with soil engaging points that loosen the soil across the
gK2fS LI IFYydAy3a gARGKI LINPGARAY3I | WF¥dA € OdziiQ
of a range of optias, frompress wheelsto more conventional harrows in various forms.

Minimum Tillage:

Minimum Tillage involves at least one full soil cultivation in advance of the planting operation,
iK2dzAK fSaa GKIYy GKS 2FGSy ydzYiSNE &a (Qdz & 8BIQ0 m2\ha
1 Min Till 2: This is where less thafand most often only one cultivation) occurs prior to the
LI I yGAYy3 2LISNF GA2YS y2NXIfte gAOGK | WFdzA £ &2
often used for weed control or to placegvious crop residues into the soil so that planting
operations (often with conventional machinery) are not impeded by such residue.

f aAy ¢Aff wSRY 2 KSNBE Y2NB GKIFy (g23 odzi fSaa
multiple tillage operations occur befe planting. This is a difficult category to describe, since
GKSNBE IINB y2 WaSiQ ydzYoSNI 2F OdzZ GAQGlFGAZ2Ya AY
O2yaidAaiddziSa WaiAy ¢Aff wSRQ A& 2F0Sy RSol Gl of

¢

~

Multiple Tillage

This tends to be a system, often includinpag, cultivationbased fallow, where tillage is the

dominant method of soil preparation prior to planting. This category has previously been known as

GO2y @Sy A2yt OdzZ GAGIGAR2YET GKSNB (0 KikefidedaBdS OG A O S
loose soil at planting.

Table 3. % of crop area planted using-Nil 10, NaTill 30, NaTill DD, MinTill 2 and MinTill Red as at 2008 (source:
GRDC 2009)

% NoTill % NeTill % NoTill % Min % MinTill

AEZone 10 30 DD Till 2 Red

NSW Central 28.4% 22.9% 26.7% 15.6% 2.9%
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NSW NorthEast / QLD SouthEast 43.5% 24.2% 22.4% 5.1% 4.0%
NSW NorthWest / QLD SouthWes 63.4% 18.8% 14.1% 3.0% 0.5%
NSW / VIC Slopes 44.5% 28.0% 21.0% 4.3% 2.1%
QLD Central 53.1% 33.7% 6.7% 2.4% 4.1%
SA MidNorth / Lower EP 44.1% 32.1% 17.8% 2.5% 3.4%
SA / VIC Bordertown Wimmera 23.4% 44.8% 25.0% 4.9% 1.4%
SA /VIC Mallee 24.6% 30.3% 30.7% 10.5% 2.5%
TAS 66.7% 14.4% 15.2% 3.8% 0.0%
VIC High Rainfall 56.7% 21.0% 21.8% 0.2% 0.1%
WA Central 39.1% 44.1% 14.8% 1.8% 0.2%
WA Eastern 23.2% 59.0% 10.4% 4.9% 2.6%
WA Mallee / Sandplain 30.9% 57.4% 10.4% 0.4% 1.0%
WA Northern 31.4% 46.5% 14.7% 5.1% 2.2%

Figure 10. % of crop area planted using-Wid 10, NaTill 30, NeTill DD, MinTill 2 and MinTill Red as at 2008 (source:
GRDC2009)
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Whilst the comments above about the striking adoption levels ofilhare notable, within the
category of neill the adoption of the variants are also of interest. The adoption efilh@0 and ne
till 30 are now higher than that of rtill DDin almost every AZone, indicating that growers seek to
disturb their soil as little as possible. The adoption cfithd 0 is highest in much of NSW a@d.D
and in the high rainfall areas of Victoria.

In WA, the use of knifgype planting systems renias high, though disbased implements are also
significant now.

The levels of minimum tillage are generally very low in alZékes, such that it can be claimed that
no-till is now by far the most dominant crop (and perhaps pasture) establishment systese in
Australia, certainly among the larger grairoducing farmers.

The use of which variant if Adl (i.e. between disc, knife or full cut) tends to be influenced by

matters of soil type, climate and level of crop residue. One tends to see a&gheatefit from discs

in more heavily textured soils, and less so in coarser, sandy soils. This may explain the continued use
of knife-based systems in WA, and discs in northern and central NSW parts of Victoria and SA. Use of

Tillage 60



GRDC Farm Practice Baseline Report

discs for establishing pases has been a technique available for some time in the higher rainfall

I NBFas FyR a2 Alda dzAaS T2NI ONRL) SaidlofAakKYSyid YI @&
this.

Considering the management of soil, and the desire to minimize soil erosiomaxichize moisture

storage, the adoption of very minimal soil disturbance practices would be seen as very strong
movement by grain producers to combine productivity and environmental benefits.

Figure 11. % of crop area planted using-Midl 10 as at 2008source: GRDC, 2009)
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Figure 10. % of crop area planted using-Witl 30 as at 2008 (source: GRDC 2009)
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Figure 10. % of crop area planted using,-Wid DD as at 2008 (source: GRDC, 2009)
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Figure 10. % of crop area planted using Miill 2 as a008 (source: GRDC, 2009)
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Figure 10. % of crop area planted using Miill Red as at 2008 (source: GRDC, 2009)
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Stubble Retention

Areas of various stubble (crop residue) management practices.

This practice refers to the level of retention of crapd pasture residues following harvest or grazing.
This frequently goes in hand with the tillage regime in place on the farm, and combined have a major
impact on soil cover and erosion susceptibility.

Further, retention of crop residues provides soil @oand can assist with retention of moisture
following rainfall, and in combination with rdlage can assist with timeliness of planting, reducing
risk and with optimizing the amount and availability of stored soil moisture.

Historic Public Data
ABS censs data are available only for the 2000 cropping year for this practice.

In 200708 ABS conducted a survey of various farming practices, including crop residue management.
However these data are only available at Natural Resource Body (NRM) leveltonhichlign at all
well with AEZones.

Nonetheless, this NRM level survey did suggest a very strong increase in the adoption of minimum
tillage practices since 20d1L (see report available separately and some data presented further
below in this report).

The data from the ABS census of 2@10is presented in Table 1 and Figures 1 to 4 below.
Table 1. % of stubble retained and Burnt by-ZBne (Source: ABS 2001)

% stubble % stubble
AEZone retained burnt
NSW Central 40% 22%
NSW NorthEasDLDSouthEast 65% 7%
NSW NorthWesQLDSouthWest 86% 12%
NSW Vic Slopes 32% 41%
QLDCentral 75% 2%
SA MidnorthLower Yorke Eyre 55% 22%
SA Vic BordertowdVimmera 43% 27%
SA Vic Mallee 40% 8%
Tas Grain 49% 22%
Vic High Rainfall 25% 50%
WA Central 41% 9%
WAEastern 48% 17%
WA Mallee and Sandplain 57% 3%
WA Northern 58% 12%
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Note: Stubble management does not always add to 100% due to reporting errors and presence
of fallow in many areas

In general, stubble retention dominated as at the crop year of 20@d, WA doing very little stubble
burning, and only the high rainfall areas of Victoria (probably due to high stubble loads) burning
more than is retained.

It also seems clear that high proportions of stubble retention were practiced in the northern
cropping areas at this time, probably reflecting the accepted higher soil erosion risk in these regions.

In 2000 there appeared still to be large areas in western NSW and Victoria where retention of
stubble in the cropping program were less than 60% of cropped, &and often less than 40%.

Figure 1. % of stubble retained and Burnt by-ZBne (Source: ABS 2001)

Stubble Management as %crop (2000-01)
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Figure 2. % of Stubble retained in 2000 (source: ABS 2001)
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Figure 3. % of Stubble burnt in 2000 (source: ABS 2001)

% Stubble Burnt in 2000 (ABS)
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Data from the ABS NRM Survey (2008).

As mentioned, in 2007 ABS conducted a survey of agricultural producers, which provided data
amalgamated at NRM level. The survey data was published in 2008. Included in the survey were
questions about stubble management practices. These datp@sented in Table 2, and Figure 4
(below). While these data are presented at NRM level, one can get a feel for the levels of adoption
of No-Till at that time.

The data indicate a flat or slight increase in levels of stubble retention when comparedtapai
ABS census data of 200Q, as a general comment. Adoption continued to grow in WA.

Stubble burning, however, had declined considerable compared with the earlier dataset, potentially
indicating the poor crop year of 2006 which would have providedstubble levels coming in the
planting season of 2007, negating the need for much stubble to be burnt in this year.

The data from this ABS survey is difficult to reconcile with th&Zétie level data in the ABS census
and more recent Solutions datassince when compiled at NRM Region level, the data will include
many properties that are very mixed, with a minor amount of crop, especially in the NRM Bodies
containing considerable pastoral land.

The fact that stubble retention remained relatively higlgeneral, suggests that on specialist crop
properties (as more typical in WA) stubble retention continued to be practiced, and grew in
adoption.

Table 2. % of stubble retained and Burnt by NRM Region (Source: ABS 2008)

Border Rivers/Gwydir 75.4% 74.1% 10.9% 1.3%
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Central West 63.3% 58.4% 20.4% 0.8%
Lachlan 41.3% 40.2% 35.4% 0.9%
Lower Murray/Darling 56.5% 46.0% 7.2% 0.0%
Murray 42.4% 63.4% 47.9% 2.6%
Murrumbidgee 36.3% 48.1% 46.2% 4.5%
Namoi 82.2% 77.8% 9.6% 0.0%
Western 75.7% 60.8% 12.2% 0.0%
Corangamite 29.3% 40.8% 63.0% 25.4%
Glenelg Hopkins 27.4% 48.1% 61.9% 21.3%
Goulburn Broken 28.3% 43.0% 60.1% 8.8%
Mallee 48.7% 73.3% 10.5% 0.0%
North Central 52.4% 46.1% 27.1% 1.4%
Port Phillip and Western 44.2% 37.4% 26.2% 17.4%
Wimmera 48.5% 71.1% 28.8% 9.2%
Border Rivers 81.1% 71.9% 4.8% 1.0%
Condamine 89.2% 65.9% 3.5% 1.2%
Fitzroy 91.0% 85.8% 2.7% 0.3%
Eyre Peninsula 41.2% 70.7% 11.8% 0.7%
Kangaroo Island 47.4% 0.0% 25.5% 8.8%
Northern and Yorke 58.5% 69.4% 24.3% 3.6%
SA Murray Darling Basin 41.9% 50.4% 8.7% 0.0%
Avon 53.7% 72.3% 13.5% 4.7%
Northern Agricultural Re 68.0% 81.8% 14.7% 1.9%
Rangelands (WA) 62.7% 74.3% 6.0% 0.0%
South Coast Region 63.8% 77.9% 4.1% 3.4%
Swan 49.1% 33.6% 25.6% 0.0%
North (TAS) 50.8% 55.0% 23.6% 7.6%

Stubble Retention
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Figure 4. % of crop area planted where stubble was retained, by NRM Region, as at 2000 and 2007 (source ABS 2001 and
2008)
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Figure 5. % of crop area planted where stubllas burnt by NRM Region, as at 2000 and 2007 (source ABS 2000 and

2008)
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CSIRO / SANTFA / CAAANZ / GRDC No -Till survey 2009

A GRD@unded project conducted by CSIRO Sustainable Ecosystems, SANTFA andf@ARANZ
2007-08 crop year also included some questions concerning crop residue managemelie(gelyn
and Demden, 2009).

This survey found a generally high level of stubble being retained, though among sdithe no
farmers some stubble was still burn©n average only 22% of growers surveyed burnt any stubble.

Data from GRDC for the 2008 (winter) crop year

The data on crop residue management practices as gathered by GRDC for the 2008 crop year are
presented in Tabl8 and Figures 6 t&0. These datah®w the stubble management practices
allocated into several categories, with the major ones of interest being:

i Stubble retained intact: stubble is retained and not grazed, slashed, or otherwise managed
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Stubble retained; not standing: stubble can be grageslashed, or otherwise managed such
OKFGZ gKAES NBYIFAYAY3I Ay LIXIOS:T Aa y20 adl yR)

Stubble burnt; Cool Burn: Stubble that is burnt quite late in the season, often just before or
at the point of planting. Such burns areomplete, leaving a proportion of the stubble
remaining on or attached to the soil, but removing enough stubble to allow most planting
(including conventional) machinery to get through.

Stubble burnt; Hot Burn: Stubble is burnt often in late summer orlgautumn, such that a
(more or less) complete burn of stubble takes places, effectively removing all crop residue
from the previous year. When combined with a multiple tillage crop establishment system
soil is exposed and vulnerable to erosion, comparctnd structural decline.

Stubble retained; Other: This includes methods where stubble can be rolled, crimped, or
other techniques which leave the stubble the paddock, though do not fall into the other
categories.

Stubble¢ Raked: Where stubble is hawed or raked to spread it more evenly over the
paddock

Stubble Windrowed: Where stubble is either cut and placed in windrows or simply raked
into windrows. In some cases windrows can be baled, or burnt, with only the windrows
being burnt. The latterase is used for herbicide weed resistance management in some
cases, where the weed seeds in the windrows can thus be burnt.

Table 3. % of stubble managed by various practices, byZAge (Source: GRDC 2009)

Stubble Stubde Stubble

Stubble Not Cool Hot Stubble | Stubble Stubble
AEZone Intact standing  Burn Burn raked Other | Windrowed

NSW Central 53.9% |44.4% |0.0% |11% |0.0% |05% | 0.0%
NSWNorthEast/ QLY ¢/ g0 | 304% | 2.6% | 08% | 1.2% | 01% | 0.1%
SouthEast

NSW NorthWest /

QLD SouthWest 705% |283% |0.1% |0.0% |1.0% |0.0% |0.0%
NSW/VIC Slopes | 54.5% |37.8% |17% |0.6% |1.8% |29% |0.8%
QLD Central 68.9% |255% |0.0% |0.0% |00% |57% |0.0%

ES MidNorth /Lower| oo nor | 45506 | 05% | 1.2% | 1.2% | 03% | 1.3%
SA/VIC Bordertown| /o yor | 47006 | 27% | 07% | 03% | 3.2% | 0.7%
Wimmera

SA / VIC Mallee 50.5% |46.8% |0.0% |0.0% |05% |1.4% | 0.9%
TAS 15.8% |63.2% |95% |0.0% |00% |86% | 2.9%
VIC High Rainfall | 36.8% |59.3% |11% |0.6% |14% |05% |0.3%
WA Central 433% |500% |24% |30% |06% |03% |0.4%
WA Eastern 56.2% |31.0% |37% |91% |0.0% |0.0% |0.0%
WA Mallee / 58.6% |39.6% |03% |00% |00% |00% | 1.4%
Sandplain

WA Northern 60.1% 33.2% 0.8% 2.4% 0.9% 0.0% 2.5%
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It is apparent that in this dataset, the vast majority of stubble is either left intact, or lefstamtding,
with very small proportions burnt or otherwise managed.

CAIdzNB&a F2N GKS YAY2NI OFidS3I2NRSa 2F &adGdzwoft S NI 1S
proportions are very small.

Figure 6. % of crop area managed using various stubble management techniques;bgn®Hsource GRDC, 2009)
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Figure 7. % of croprea where stubble was left intact in 2008, by A®ne (source GRDC 2009)
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Figure 8. % of crop area where stubble was retained, though not standing intact in 2008, {A0A& (source GRDC,
2009)
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It is apparent that very high levels of adoption of retaining stubble are now practiced across

Australia, with @er 90% retained in most AEbnes. Some reasons may be considered:

0SSy NBf I (A
that little crop residue has often been present, making retaining of stubble relatively easy,
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thoughthe 2008 would not have been considered abnormal in this regard, suggesting that

d0dzo0o6t S NBOSYyilAz2y Aa y263 F2NI YlIyeZ | Wy2N)If
1 Retaining stubble and the use of #flth planting are closely linked, being two parts of the
same system. Asoutlinédy | LINB @A 2 dza NB LEMNILEZQ iKISA | R QNB 125

RN} YFGAOItffte GKNRBAdzZAK GKS HnnnQas FyR a2 (2 &af
is likely to be linked to this.
1 Continued developments in machinery design to assist with stubbledttd clearance

(tyned machinery), and the use of disased machinery that can more easily cut through
stubble.

Considering the management of soil, and the desire to minimize soil erosion and maximize moisture
storage, the adoption of stubble retentionamtices, in partnership with Ndillage would be seen as
very strong movement by grain producers to combine productivity and environmental benefits.

Stubble Retention 73



GRDC Farm Practice Baseline Report

Crop Rotation

Crop Rotation with pasture, oilseeds, pulses etc.

The rotation of crops and pasturessaquence, either between various crop types or between crops
and pastures is seen as a valuable means of assisting with weed and disease management and hence
with productivity, and also with soil management issues.

Area of crop per farm

When consideringtte cropped area and how this represents the actual cropping characteristics of
the AEZone, it is interesting to look at the amount of crop grown per farm in the Solutions dataset,
compared to the average area of crop in the previous ABS censuses.

ABS and Solutions data at AE -Zone level

ABS data from the agricultural census is not presented a2dkie level, though has been
manipulated to these to assist GRDC. Table 1 and Figures 1 and 2 present data from both ABS and
GRDC showing average area of cropfpan.

Table 1. Average area of crop per farm (ha) from ABS and GRDC -BynE

AEZone 2000 (ABS) 2005 (ABS)  ABS (Avg) | GRDC (2008

NSW Central 596 635 615 2,144
NSW NorthEast / QLD SouthEast 514 559 537 1,426
NSW NorthWest / QLD SouthWest 955 1,007 981 2,010
NSW / VIC Slopes 339 353 346 1,480
QLD Central 1,069 833 951 2,242
SA MidNorth / Lower EP 509 538 523 1,263
SA / VIC Bordertown Wimmera 343 370 356 1,168
SA/VIC Mallee 767 946 856 2,107
TAS 96 116 106 1,068
VIC High Rainfall 169 185 177 1,282
WA Central 949 935 942 2,247
WA Eastern 1,976 2,236 2,106 3,537
WA Mallee / Sandplain 1,078 1,341 1,209 3,040
WA Northern 1,828 1,878 1,853 3,489
l'a | 3ASYSNIf 20aSNBFGA2Yy S INBF 2F ONRLI LISNI FI NY

this is a consequence of a similar increase in farm size, or as an increase in amount of crop per farm is
difficult to determine, though perhaps a combination of both is present to some extent, at least in
some of the AZones where grain production domies.
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Figure 1. Average area cropped per farm in the GRDC dataset, {50A&
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Figure 2. Average area cropped (ha) per farm in the GRDC dataset,-Bpid=
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The data presented above are from the GRDC dataset for the crop year 2008, and are known to
represent generally larger grain farms. This dataset is seen to be possibly more typical of grain
production, given the skewed nature of grain production in Australia.
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Percentage of crop (as proportion of total farm area) per farm
Table 2. Average % of cr@s a proportion of total farmland from ABS and GRDC, byZARe

% Crop of farmland % Crop of farmland

ABS (Avg.) (GRDC, 2008)
NSW Central 23.85% 44.4%
NSW NorthEast / QLD SouthEast 49.25% 53.0%
NSW NorthWest / QLD SouthWest 11.60% 44.6%
NSW NIC Slopes 48.49% 57.4%
QLD Central 18.13% 37.6%
SA MidNorth / Lower EP 8.11% 53.0%
SA / VIC Bordertown Wimmera 54.82% 60.6%
SA /VIC Mallee 94.51% 61.9%
TAS 16.09% 34.4%
VIC High Rainfall 61.16% 54.8%
WA Central 41.25% 61.7%
WA Eastern 43.74% 63.1%
WA Mallee / Sandplain 41.08% 63.6%
WA Northern 27.04% 60.9%

Table 2 (above) and Figure 3 (below) show the proportion of crop in relation to total farmland,
averaged for the data for each A©ne, both from the ABS and GRDC.

Again, this suggests that the dataset is from the more intensive crop producers. This dataset allows
some ability to answer the question as to whether increased crop area is due to increased farm size,
or more crop as a proportion of the farm area. Ipaprs that in WA, centr&@LD and parts of NSW

the proportion of crop to farm area has increased, signaling an increased crop intensity, though in
other AEZones (for example, in Victoria, though see comments about these data below) this is less
apparent.
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Figure 3. Proportion (%) of crop to farmland from ABS (2000 and 2005) and GRDC (2008)
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There appears to be some anomaly in the ABS data concerning the SA/Vic Mallee, whereby it would
be considered most unlikely to have the proportion of crop as gretai@n total farmland. This

could be due to the methods of allocating data within ABS, error, or undefined factors. Looking at
the NRM Survey data from ABS in 2007, it is possible that the proportion of crop in the mallee is
actually closer to that suggeed by the GRDC data, with the NRM data suggesting approximately
50% of the farmland was cropped in 2007 (see below).

Otherwise, the GRDC dataset suggests that the farms in the survey are at least as crop intensive as
that suggested by ABS, or that cropeinsity on farms has grown in recent years.
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Figure 3. Average % of total area cropped per farm in the GRDC dataset,-Bpid
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When one looks at the data as presented above, two aspects emerge:

)l

The area cropped per farm (in general) appears to haea iiis pretty much all areas, though
this trend is difficult to assess as continuing from the Solutions data, given the inherent bias.

Given that it appears that the dataset from GRDC has captured a sample of the larger cropping
properties in every AEone,it is perhaps to be expected that these would have a higher
proportion of crop compared to the overall population.

Data from the ABS NRM survey of 2007

During 2007, ABS conducted a survey of farming practices as part o a national survey of management
of natural resources (NRM Survey). This survey contained some questions of relevance to the data
analysis work of this GRDC project, and so is included as an additional dataset of interest.

Table 3. Average % of crop as a proportion of total farmland froBSANRM survey, by AFone (2007)

Border Rivers/Gwydir 32.64% 28.41% 19.76%
Central West 20.14% 19.84% 19.43%
Lachlan 17.39% 18.14% 21.31%
Lower Murray/Darling 2.17% 1.77% 1.72%

Murray 29.20% 29.01% 27.38%
Murrumbidgee 22.47% 22.44% 16.48%
Namoi 30.01% 25.64% 18.79%
Corangamite 14.35% 13.93% 13.47%
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Glenelg Hopkins 11.15% 10.65% 13.46%
Goulburn Broken 14.82% 14.41% 12.29%
Mallee 39.79% 50.24% 51.31%
North Central 29.68% 30.70% 27.89%
Port Phillip andVestern 12.32% 7.60% 5.23%
Wimmera 43.11% 40.09% 36.84%
Border Rivers 8.60% 7.19% 6.11%
Burdekin 4.79% 1.24% 0.63%
Burnett Mary 5.69% 3.06% 0.74%
Condamine 23.46% 19.50% 21.48%
Fitzroy 4.66% 2.63% 1.93%
Maranoa Balonne 5.11% 4.74% #DIV/O!
Adelaideand Mount Lofty 36.44% 20.73% 24.79%
Eyre Peninsula 31.99% 37.03% 32.76%
Kangaroo Island 9.24% 7.21% 6.50%
Northern and Yorke 39.45% 38.68% 33.21%
SA Murray Darling Basin 21.60% 23.90% 18.94%
South East (SA) 15.29% 12.28% 0.00%
Avon 43.42% 45.93% 48.80%
Northern Agricultural Re 32.22% 35.68% 26.80%
Rangelands (WA) 3.72% 2.47% 0.02%
South Coast Region 32.06% 32.25% 36.48%
Swan 21.38% 22.88% 27.56%
North (TAS) 4.80% 3.42% 1.94%
South (TAS) 2.24% 1.62% 0.96%
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Figure 4. Average % of total areaopped per farm by NRM Region, using ABS Census data for 2000 and 2005, and ABS
NRM Survey, 2007.
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NRM Area

It is apparent that there is a degree of consistency between the three datasets in many of the NRM
Regions in terms of the proportion of crop on farmih the NRM Survey data tending to largely
agree with the previous census data.

There are some trends apparent through time, such that the proportion of crop on farms fluctuates,
though in the more specialist cropping areas the proportion of crop is ar®®%6 or more

(Solutions) somewhat higher than ABS suggests. Where mixed farming is more prevalent, the
amount of crop is lower, as one would expect.
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Pasture Areas:
Proportions of farmland under pasture from ABS and GRDC (2008) presented
at AE-Zone level

Many grain farms in Australia are mixed enterprise, in that often livestock is also a component of the
land use mix. To this end pasture areas are a feature within the grains industry. Pastures and
livestock provide benefits for many farmers, assistitly providing alternatives incomstreams

(thus assisting with financial risk management), as well as some agronomic factors, including:

1 A means of increasing soil nitrogen (where legtmased pastures are used),

1 A means of weed contrawhere livestoclcan be used for grazing some weeds, alternative
herbicide options are often available in a pasture situation, and competition from the pasture
can reduce weed numbers,

A means of assisting with soil structure, and potentially increasing soil organic matter

Providing a break in some crop disease cycles, by providing-aastisuite of plants that led to
a reduction of many disease inoculum levels in soil.

However, many see these benefits negated by the potential impacts of grazing hard hoofed animals
on thepastures, in soil erosion risk, compaction and texture breakdown. For these reasons the use
of pastures in rotation with crops is often a matter for each individual farmer, driven by their
sensitivity to the mix of risks and benefits, the geographicdl @dmatic circumstances, land

capability, and personal preference, coupled with the financial outlook for cropping versus meat or
wool production.

Grain or croponly farms are relatively few, and pastures are a general feature of most grain
producing area.

Data about pasture areas.

The ABS collects data on the amount of pasturéasms as part of the usual agricultural census, in
the periodic surveys they conduct, and in some special purpose surveys.

| 26 SOSNE RIGlE 2y WL a0 GNRETIANVA ARYSE TO2 YV IWLA @Gl @AIR
be perennialorannuad 8 SRX WA YLINRIDSRQ 0APSd LI FYGSR FYyR YI-
Wdzy A YLINP OSRQ O0ADPSP @2F dzy GSSNI L Fyias 2N yIFrGASBS &
managed), or seval combinations of these. Additionally, landholders interpretations of questions

about pastures in ABS census or surveys can be varied, with different landholders reporting the same
type of pasture as different categories, or different pastures as thaesa&specially where regional
RSTAYAGAZ2Y A 2F WLI &a0dzNBQ O NB o CdINIKSNE Ay &azy
0SG6SSy Wyl GA@S @S3SGlrdA2yQ YR dzyAYLINRB@GSRI SEI
of areas of native vegetation 8LJ- a G dzZNEQ I yR GKSNBT2NB ¢KSGKSNI (K
Wdzy A YLINEP GSR LI a0dzNBEQZX 2N WNBYYIlIyd k ylFraAg@gS @SsS3s

For these reasons data about pastures often fluctuates widely between censuses and idftifteh d

to make solid interpretations about. Data from ABS as presented below often includes a dataset of

W GSNI 38 2F 0 KS ntntna 0 yiRe 1 n$ya dz@S A NE L yR OF 6 SNJ F:
apparent between these two census years.
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Table 4 Average % of pasture as a proportion of total farmland from ABS censuses (2000, 2005 and a mean of these),
and from GRDC (2008) by &XBne.

AEZone 2000 (ABS)| 2005 (ABS) Agio(g‘ég °f GRDC (2008
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NSW Central 45.5% 80.5% 47.9% 52.9%
NSWNorthEast / QLD SouthEal 55.0% 68.3% 57.4% 55.2%
now orinWest/QLD 46.9% 88.9% 50.4% 52.5%
NSW / VIC Slopes 57.9% 66.4% 59.5% 43.5%
QLD Central 52.8% 89.5% 55.1% 62.8%
SA MidNorth / Lower EP 16.7% 91.4% 17.9% 57.8%
SA /VIC Bordertowwimmera | 55.1% 61.4% 55.2% 39.6%
SA /VIC Mallee 26.4% 43.3% 25.9% 35.6%
TAS 72.2% 74.3% 75.6% 86.5%
VIC High Rainfall 69.7% 74.3% 73.4% 56.0%
WA Central 39.6% 58.9% 45.8% 36.9%
WA Eastern 19.7% 41.8% 18.6% 35.3%
WA Mallee / Sandplain 36.1% 61.8% 41.0% 38.1%
WA Northern 39.4% 67.8% 43.2% 40.8%

Figure 5. Average % of total area as pasture per farm byZA&e, using ABS Census data (mean of 2000 and 2005 data),
and GRDC Survey, 2008
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One would expect farmland to be made up of essentially tlw@@ponents: crop area, pasture area

and native or remnant vegetation areas, with these three being expected to more or less add to the
G241t 2F FENXYELIYR I @FLAflIofSo C2NJ NBlFaz2ya I 062 dz
does not always occurAlso, some farms have effectively no native vegetation present, and so the

FINY Ada aLX A0 0SG6SSy ONRLI FyR LJ addzNB® | 26 S3SN
described as either a pasture (if grazing of the fallow occurs) or crop arg@npianted and so the

total of the components may not add to the total.
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Figure 6. Average % of total area as pasture per farm byZAge (GRDC, 2009)
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However, as a general rule, where area of crop is high, pasture is expected to be loiceanersa

These data are shown in Table 5 and Figure 7, below, from both ABS and Solutions.
Table 5. Proportion (%) of farmland as crop or pasture from ABS (ZE)&nd GRDC (2009) by-Z&ne

% Crop of % Crop of | % Pasture of %Pasture of

farmland farmland farmland farmland
ABS GRDC (2008‘ ABS GRDC (2008‘
NSW Central 23.85% 44.4% 47.9% 52.9%
NSW NorthEast / QLD SouthEag 49.25% 53.0% 57.4% 55.2%
gg{m\'fv"eﬁwes” QLD 11.60% 44.6% 50.4% 52.5%
NSW / VIC Slopes 48.49% 57.4% 59.5% 43.5%
QLDCentral 18.13% 37.6% 55.1% 62.8%
SA MidNorth / Lower EP 8.11% 53.0% 17.9% 57.8%
SA / VIC Bordertown Wimmera | 54.82% 60.6% 55.2% 39.6%
SA/VIC Mallee 94.51% 61.9% 25.9% 35.6%
TAS 16.09% 34.4% 75.6% 86.5%
VIC High Rainfall 61.16% 54.8% 73.4% 56.0%
WACentral 41.25% 61.7% 45.8% 36.9%
WA Eastern 43.74% 63.1% 18.6% 35.3%
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WA Mallee / Sandplain 41.08% 63.6% 41.0% 38.1%
WA Northern 27.04% 60.9% 43.2% 40.8%

Figure 7. Average % of total area as crop and pasture per farm byakie (ABS and GRDC)

% Crop ABS (Avg.) M % Crop GRDC % Pasture ABS (Ave) % Pasture GRDC
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to be made between ABS and GRDC data. While there are anomalies, the data from the GRDC survey
2T Hnny aK2g6a I Y2NB Wol f I y O&dadmokiy totdl (teydher) tas K S NS 06 &

a reasonably expected total for land us on the farms. The ABS data is often complicated by their
datasets also having native vegetation included in the census, making the derivation of a true picture
of the proportion ofpasture on farms difficult to ascertain.

Crop Mix on Grain Farms

The mix of various crop types planted on grain farms gives some indication of the rotation of crops
between various cereals, oilseed and pulses.

Rotating of crops is promoted as being beaigdi for several agronomic reasons, including:

1 For managing some crop diseases by removing the same crop as a host in sequence. Most crop
types are nehosts for other crop types,

I For allowing alternative weed control measures to be used in different ¢rops
9 For increasing soil nitrogen levels (where pulse crops are used),
1 To spread financial, labour and agronomic risks (for example frost risk, time of planting).

However, a major factor driving what crop mix is in evidence is the relative financial ré&urns
different crops. The agronomic benefits of choosing a diverse range of crops can be severely
compromised by lack of profitability of some of the otherwise desirable crop types. This operates in
conjunction with the relative performance of differentops around Australia, where some crops
struggle agronomically to provide sound returns where climatic, soil type or seasonal conditions
make these unreliable and lower yielding.
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Data on the mix of crops on farms are available from ABS and the Solutioag si2009. These
are shown in Tables 6 to 11 and Figures 8 to 20 below.

Wheat
Table 6. % Wheat as a proportion of crop per farm (ABS 2000, 2005, GRDC 2008)
AEZone ‘ 2000 (ABS) 2005 (ABS)| GRDC (2008)‘
NSW Central 62.1% 58.8% 43.8%
NSW NorthEast / QLBouthEast 46.4% 42.5% 40.1%
NSW NorthWest / QLD SouthWest 69.5% 67.6% 64.5%
NSW / VIC Slopes 55.2% 57.6% 56.7%
QLD Central 37.6% 43.2% 33.5%
SA MidNorth / Lower EP 47.7% 43.7% 56.3%
SA /VIC Bordertown Wimmera 32.5% 31.7% 28.3%
SA/VIC Mallee 59.0% 61.3% 47.9%
TAS 19.9% 24.3% 5.4%
VIC High Rainfall 30.6% 33.8% 24.5%
WA Central 55.8% 59.1% 46.3%
WA Eastern 76.1% 81.9% 68.2%
WA Mallee / Sandplain 41.3% 41.0% 33.1%
WA Northern 62.6% 71.2% 70.3%
Figure 8. % Wheat as a proportion of crop per fa(ABS 2000, 2005, Solutions 2008)
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The proportion of wheat would appear to have declined in mamZaiies in recent years, though
ABS data suggest some increases in WA, Victoria and céhtalThe three datasets tend to agree

SouthEast  SouthWest

on the decline in NSW andps of SA and the Mallee.
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This may be driven by the recent run of poor seasons in (especially NSW), though the relatively high
prices on offer in 2008 would have been expected to see an increase in wheat plantings in the GRDC
dataset.

Figure 9. % Wheatsaa proportion of crop per farm (ABS 2000, 2005, GRDC 2008)
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Barley
Table 7. % Barley as a proportion of crop per farm (ABS 2000, 2005, GRDC 2008)
AEZone 2000 (ABS) 2005 (ABS)  GRDC (2008)
NSW Central 14.3% 20.4% 12.6%
NSW NorthEast / QLD SouthEast 9.6% 14.0% 6.8%
NSW NorthWest / QLD SouthWest 4.3% 13.8% 8.6%
NSW / VIC Slopes 8.8% 16.2% 17.0%
QLD Central 0.3% 1.4% 0.0%
SA MidNorth / Lower EP 30.9% 32.8% 23.3%
SA / VIC Bordertown Wimmera 26.1% 32.0% 24.3%
SA/VIC Mallee 25.2% 26.5% 18.6%
TAS 21.3% 23.2% 2.3%
VIC High Rainfall 18.1% 23.0% 12.5%
WA Central 17.8% 17.7% 14.4%
WA Eastern 4.8% 8.2% 10.8%
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WA Mallee / Sandplain 33.9% 30.6% 28.7%
WA Northern 4.3% 5.9% 4.5%

Figure 10. % Barley as a proportion of crop per farm (ABS 2000, 2005, BRBL
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Figure 11. % Barley as a proportion of crop per farm (ABS 2000, 2005, GRDC 2008)

% Barley ( GRDC 2008 )
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ABS data shows a relatively strong growth in barley plantings (as a proportion of crop area) between
2000 and 2005, though the GRDC survey of 2008 shows a gendiaéd®y that year.
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Other Cereals
Table 8. % other cereals as a proportion of crop per farm (ABS 2000, 2005, GRDC 2008)

AEZone 2000 (ABS) 2005 (ABS) GRDC (2008|
NSW Central 4.6% 9.6% 2.7%
NSW NorthEast / QLD SouthEast 19.6% 25.7% 0.5%
NSW NorthWest QLD SouthWest 6.4% 8.6% 1.4%
NSW / VIC Slopes 9.8% 14.4% 1.6%
QLD Central 38.4% 37.5% 0.0%
SA MidNorth / Lower EP 2.4% 2.3% 1.7%
SA / VIC Bordertown Wimmera 8.5% 8.3% 3.9%
SA /VIC Mallee 6.5% 5.1% 2.6%
TAS 22.3% 18.9% 0.7%
VIC High Rainfall 24.0% 21.1% 4.7%
WA Central 4.9% 6.0% 2.6%
WA Eastern 2.2% 3.6% 1.7%
WA Mallee / Sandplain 2.8% 2.3% 0.2%
WA Northern/ 1.2% 1.8% 0.8%

Figure 12. % Other cereals as a proportion of crop per farm (ABS 2000, 2005, GRDC 2008)
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The strong indication frorrl the Solutions dataset here is the very small proportion of other cereals in
GKS ONRBLJ YAEIZ 6KSyYy O2YLINBR G2 '.{ RFGF® dhiKSN
though one suspects also sorghum in the ABS dataset farad€LDin 2000 and 2005.
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Figure 13. % Other cereals as a proportion of crop per farm (ABS 2000, 2005, GRDC 2008)

% Other Cereals

Summer Crops

Table 9. % Summer crop as a proportion of crop per farm (ABS 2000, 2005, GRDC 2008)

( GRDC 2008)
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2000 (ABS) 2005 (ABS)‘ GRDC (2008)

NSWCentral 1.4% 1.4% 0.1%
NSW NorthEast / QLD SouthEast 22.9% 26.2% 17.2%
NSW NorthWest / QLD SouthWest 0.8% 4.4% 4.7%
NSW / VIC Slopes 0.3% 0.5% 0.0%
QLD Central 14.6% 38.4% 36.4%
SA MidNorth / Lower EP 0.0% 0.0% 0.0%
SA / VIC Bordertown Wimmera 0.0% 0.1% 0.0%
SA/VIC Mallee 27.9% 0.0% 0.0%
TAS 41.6% 0.0% 1.2%
VIC High Rainfall 0.8% 0.2% 0.1%
WA Central 0.1% 0.0% 0.0%
WA Eastern 39.1% 0.0% 0.0%
WA Mallee / Sandplain 6.6% 0.0% 0.0%
WA Northern/ 0.1% 0.0% 0.0%
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Figure 14. % Summer Crop apraportion of crop per farm (ABS 2000, 2005, GRDC 2008)
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Figure 15. % Summer Crop as a proportion of crop per farm (ABS 2000, 2005, GRDC 2008)
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( GRDC 2008)

As one may expect the area and proportion of summer crop dominates in the northern grain areas,
notably in nothern NSW and Queensland. The areas have remained at between 20% and 30% of the
crop area, though Solutions data suggests this has declined slightly in 2008.
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Oilseeds
Table 10. % Oilseeds as a proportion of crop per farm (ABS 2000, 2005, GRDC 2008)
2000(ABS) 2005 (ABS)  GRDC (2008)
NSW Central 5.7% 2.7% 0.4%
NSW NorthEast / QLD SouthEast 2.3% 3.5% 0.3%
NSW NorthWest / QLD SouthWest 2.4% 0.7% 1.1%
NSW / VIC Slopes 19.2% 7.3% 10.2%
QLD Central 9.3% 1.3% 0.0%
SA MidNorth / Lower EP 5.5% 5.6% 4.7%
SA IVIC Bordertown Wimmera 12.9% 8.1% 9.7%
SA /VIC Mallee 2.2% 1.1% 1.4%
TAS 0.9% 3.1% 8.5%
VIC High Rainfall 13.4% 16.2% 11.7%
WA Central 8.1% 5.7% 9.8%
WA Eastern 2.8% 0.6% 1.7%
WA Mallee / Sandplain 14.0% 17.4% 18.1%
WA Northern 4.6% 3.5% 4.4%

Figure 16. % Oilseeds as a proportion of crop per farm (ABS 2000, 2005, GRDC 2008)
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The proportion of oilseeds planted has shown a general downtrend since 2000, with all datasets
suggesting this.
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% Oilseeds ( GRDC 2008)
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Pulses
Table 11. % Pulses as a proportion of crop per farm (ABS 2000, 2005, GRDC 2008)
2000 (ABS) 2005 (ABS) \ GRDC (2008)
NSW Central 2.7% 1.7% 0.2%
NSW NorthEast / QLD SouthEast 7.4% 3.1% 4.7%
NSW NorthWest / QLD SouthWest 7.1% 3.7% 8.4%
NSW / VIC Slopes 3.7% 2.4% 3.0%
QLD Central 6.0% 6.9% 14.4%
SA MidNorth / Lower EP 10.3% 13.5% 6.1%
SA / VIC Bordertown Wimmera 18.4% 17.7% 6.4%
SA /VIC Mallee 6.1% 4.7% 1.5%
TAS 0.8% 3.8% 0.9%
VIC High Rainfall 2.9% 2.7% 0.0%
WACentral 12.5% 10.1% 4.6%
WA Eastern 13.1% 5.2% 2.2%
WA Mallee / Sandplain 7.1% 7.2% 3.3%
WA Northern 25.4% 16.8% 5.7%

Crop Rotation 92



GRDC Farm Practice Baseline Report

Figure 18. % Pulses as a proportion of crop per farm (ABS 2000, 2005, GRDC 2008)
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Figure 19. % Pulses as a proportion of crop f&m (ABS 2000, 2005, GRDC 2008)
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The proportion of pulses has decreased in almost alféies (except Queensland, possibly driven
by soybeans and mungbeans). Pulses are now relatively minor crops, especially as indicated by the
Solutions data.
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Total Crop Mix

The Figure (Fig. 20) below shows the mix of crops as an amalgamated graphic, with all crops showing
their relative proportions in each bar. In this, one can see the decline in pulses (and oilseeds) that
has occurred through the years since 2000.

The proportions of cereals has remained steady (though differebeageen wheat and barley do
occur) and pulses appear to have been declining more than oilseeds.
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Figure 20. Crop mix (as % of total crop area), average per farm (ABS 2000, 2005, GRDC 2008)
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Data from the ABS NRM Survey (2008).

Asmentioned, in 2007 ABS conducted a survey of agricultural producers, which provided data
amalgamated at NRM level. The survey data was published in 2008. Included in the survey were
questions about crop areas. These data are presented in Tables 12dndlélso show declines in

the proportion of pulses and oilseeds, when considered at NRM Region level.

Table 12. % Wheat as a proportion of crop by NRM Region (ABS 2000, 2005, 2007)

NRM Region % Wheat 2000 % Wheat 2005 % Wheat 2007

Border Rivers/Gwydir 61.4% 54.8% 67.8%
Central West 79.5% 66.7% 70.7%
Hawkesbury/Nepean 26.9% 46.9% 47.3%
Lachlan 64.0% 61.8% 68.3%
Lower Murray/Darling 85.9% 89.6% 94.2%
Murray 54.6% 55.1% 62.1%
Murrumbidgee 55.7% 59.3% 62.9%
Namoi 68.6% 54.9% 68.5%
Northern Rivers 7.8% 16.1% 3.9%

Western 78.7% 68.3% 84.0%
Corangamite 32.7% 30.4% 33.3%
East Gippsland 32.3% 40.7% 76.3%
Glenelg Hopkins 39.9% 36.7% 31.7%
Goulburn Broken 36.6% 44.0% 53.2%
Mallee 51.6% 56.7% 64.8%
North Central 40.9% 42.0% 42.8%
North East (VIC) 38.6% 38.8% 59.7%
Port Phillip and Western 19.6% 19.4% 23.5%
West Gippsland 37.6% 34.4% 81.1%
Wimmera 31.1% 29.6% 39.8%
Border Rivers 64.2% 62.4% 88.0%
Burdekin 34.8% 44.1% 97.0%
Burnett Mary 25.3% 22.8% 61.6%
Condamine 31.0% 23.1% 58.7%
Fitzroy 44.7% 51.2% 95.0%
Mackay Whitsunday 39.7% 7.0% 98.2%
South East (QLD) 26.7% 14.2% 57.3%
South West (QLD) 80.8% 87.9% 40.5%
Adelaide and Mount Lofty 42.4% 38.3% 51.3%
Alinytjara Wilurara 80.2% 71.4% 70.7%
Eyre Peninsula 67.9% 67.8% 67.7%
Kangarodsland 18.7% 24.8% 23.7%
Northern and Yorke 48.0% 42.7% 47.7%
SA Arid Lands 80.2% 64.8% 93.3%
SA Murray Darling Basin 50.9% 50.9% 55.8%
Avon 66.4% 71.2% 67.4%
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Northern Agricultural Re 64.3% 71.7% 71.7%
Rangelands (WA) 50.5% 50.4% 46.6%
South CoasRegion 41.6% 39.9% 36.5%
South West Region 44.5% 40.8% 34.0%
Swan 58.0% 59.2% 60.4%
North (TAS) 32.4% 36.1% 37.0%
South (TAS) 20.2% 17.9% 25.4%

Table 13. % Barley as a proportion of crop by NRM Region (ABS 2000, 2005, 2007)

NRM Region % Barley 2000 % Barley 2005 % Barley 2007
Border Rivers/Gwydir 10.3% 16.8% 25.5%
Central West 6.6% 17.3% 15.0%
Hawkesbury/Nepean 0.0% 11.2% 2.4%
Lachlan 12.6% 20.2% 15.2%
Lower Murray/Darling 10.0% 5.9% 5.0%
Murray 17.7% 22.2% 18.6%
Murrumbidgee 13.1% 20.1% 18.2%
Namoi 7.5% 14.7% 23.7%
Northern Rivers 18.4% 24.3% 87.1%
Western 4.3% 16.9% 10.4%
Corangamite 34.4% 36.4% 45.0%
East Gippsland 6.5% 3.9% 10.7%
Glenelg Hopkins 11.1% 19.6% 30.8%
Goulburn Broken 11.7% 12.5% 13.5%
Mallee 28.6% 27.8% 29.6%
North Central 24.5% 31.8% 38.5%
North East (VIC) 1.6% 3.0% 0.7%
Port Phillip and Western 62.1% 60.8% 62.6%
West Gippsland 11.2% 25.6% 4.1%
Wimmera 26.5% 33.7% 47.5%
Border Rivers 8.1% 9.0% 10.0%
Burdekin 0.0% 0.3% 3.0%
Burnett Mary 8.4% 11.7% 24.0%
Condamine 17.9% 14.0% 35.0%
Fitzroy 0.5% 2.5% 4.7%
Mackay Whitsunday 0.4% 1.0% 0.0%
South East (QLD) 27.1% 21.8% 42.5%
South West (QLD) 4.0% 7.2% 13.3%
Adelaide and Mount Lofty 20.204 34.2% 35.7%
Alinytjara Wilurara 16.3% 26.0% 5.2%
Eyre Peninsula 20.4% 22.1% 22.3%
Kangaroo Island 17.5% 19.8% 21.4%

Crop Rotation

97



GRDC Farm Practice Baseline Report

Northern and Yorke 34.1% 35.6% 43.3%
SA Arid Lands 16.3% 29.7% 0.0%
SA Murray Darling Basin 31.9% 34.4% 35.7%
Avon 11.9% 14.3% 18.8%
Northern Agricultural Re 4.8% 6.1% 8.1%
Rangelands (WA) 30.1% 26.3% 28.0%
South Coast Region 29.7% 30.5% 32.1%
South West Region 26.4% 23.1% 23.8%
Swan 10.7% 11.7% 13.8%
North (TAS) 31.7% 29.7% 36.1%
South (TAS) 38.3% 45.4% 45.6%

Table 14. % Other Cereals as a proportion of crop by NRM Region (ABS 20002Q00p,

NRM Region % Other Cereals % Other % Other

2000 Cereals 2005 Cereals 2007
Border Rivers/Gwydir 16.1% 18.5% 6.2%
Central West 4.9% 11.9% 9.6%
Hawkesbury/Nepean 73.1% 30.2% 50.3%
Lachlan 6.5% 12.9% 8.4%
Lower Murray/Darling 1.4% 3.7% 0.7%
Murray 6.7% 9.5% 6.6%
Murrumbidgee 8.1% 11.5% 8.7%
Namoi 13.2% 20.3% 5.4%
Northern Rivers 20.3% 20.4% 8.8%
Western 5.5% 9.4% 4.7%
Corangamite 15.8% 9.9% 5.2%
East Gippsland 57.3% 44.3% 6.9%
Glenelg Hopkins 22.0% 18.0% 15.0%
Goulburn Broken 31.0% 28.3% 16.7%
Mallee 5.7% 5.1% 1.8%
North Central 9.8% 10.7% 12.7%
North East (VIC) 45.3% 42.9% 21.5%
Port Phillip and Western 5.9% 5.6% 8.0%
West Gippsland 43.9% 22.1% 4.5%
Wimmera 6.2% 5.9% 5.0%
Border Rivers 19.8% 26.2% 1.5%
Burdekin 51.4% 45.5% 0.0%
Burnett Mary 53.6% 56.4% 7.8%
Condamine 39.3% 58.0% 6.3%
Fitzroy 37.7% 38.1% 0.3%
Mackay Whitsunday 55.9% 84.6% 1.8%
South East (QLD) 38.0% 52.8% 0.2%
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South West (QLD) 10.8% 2.7% 46.2%
Adelaide and Mount Lofty 4.4% 3.6% 3.7%
Alinytjara Wilurara 2.6% 2.2% 24.1%
Eyre Peninsula 3.5% 1.9% 3.9%
Kangaroo Island 13.9% 18.9% 20.5%
Northern and Yorke 2.3%, 2.2% 2.2%
SA Arid Lands 2.6% 4.3% 6.7%
SA Murray Darling Basin 10.5% 9.3% 4.5%
Avon 2.4% 3.2% 3.9%
Northern Agricultural Re 1.8% 2.3% 1.8%
Rangelands (WA) 2.0% 2.0% 6.2%
South Coast Region 4.9% 4.6% 3.6%
South West Region 9.6% 18.0% 25.4%
Swan 6.5% 6.3% 5.5%
North (TAS) 33.1% 25.2% 19.5%
South (TAS) 40.2% 26.5% 29.0%
Table 15. % Oilseeds as a proportion of crop by NRM Region (ABS 200),2007)
NRM Region % Oilseeds % Oilseeds % Oilseeds
2000 2005 2007
Border Rivers/Gwydir 1.6% 5.5% 0.1%
Central West 4.7% 1.4% 3.1%
Hawkesbury/Nepean 0.0% 11.4% 0.0%
Lachlan 13.6% 3.2% 6.8%
Lower Murray/Darling 2.0% 0.2% 0.0%
Murray 17.9% 10.6% 11.4%
Murrumbidgee 18.2% 6.3% 7.8%
Namoi 3.1% 5.7% 1.4%
Northern Rivers 48.3% 38.0% 0.2%
Western 3.1% 1.0% 0.9%
Corangamite 14.6% 20.7% 16.5%
East Gippsland 1.1% 6.5% 6.2%
Glenelg Hopkins 19.9% 20.1% 21.8%
Goulburn Broken 17.4% 13.3% 15.3%
Mallee 3. 7% 1.9% 1.4%
North Central 10.5% 5.6% 4.8%
North East (VIC) 11.6% 12.4% 12.4%
Port Phillip and Western 11.5% 11.9% 6.0%
West Gippsland 7.0% 13.6% 7.5%
Wimmera 12.9% 7.3% 6.4%
Border Rivers 0.4% 0.6% 0.5%
Burdekin 11.5% 3.3% 0.0%
Burnett Mary 7.0% 5.2% 0.4%
Condamine 2.5% 2.0% 0.0%
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Fitzroy 9.1% 1.0% 0.0%
Mackay Whitsunday 1.3% 6.9% 0.0%
South East (QLD) 3.1% 7.2% 0.0%
South West (QLD) 0.6% 0.1% 0.0%
Adelaide and Mount Lofty 7.1% 6.1% 7.8%
Alinytjara Wilurara 0.9% 0.1% 0.0%
Eyre Peninsula 3.6% 3.5% 3.8%
Kangaroo Island 38.2% 22.4% 26.6%
Northern and Yorke 4.3% 3.9% 5.5%
SA Arid Lands 0.9% 0.1% 0.0%
SA Murray Darling Basin 2.3% 2.0% 2.3%
Avon 5.2% 2.2% 3.3%
Northern Agricultural Re 4.3% 3.5% 3.7%
Rangelands (WA) 9.1% 13.0% 11.0%
South Coast Region 16.0% 18.3% 23.9%
South West Region 11.2% 12.1% 13.4%
Swan 11.3% 10.4% 14.3%
North (TAS) 1.5% 4.4% 6.2%
South (TAS) 0.4% 2.5% 0.0%

Table 16. % Pulses as a proportion of crop by NRM Region (ABS 2000, 2005, 2007)

NRM Region % Pulse2000 % Pulses 2005 % Pulses 2007
Border Rivers/Gwydir 10.5% 4.4% 0.4%
Central West 4.3% 2.6% 1.6%
Hawkesbury/Nepean 0.0% 0.3% 0.0%
Lachlan 3.3% 1.9% 1.3%
Lower Murray/Darling 0.6% 0.6% 0.0%
Murray 3.2% 2.6% 1.3%
Murrumbidgee 4.9% 2.9% 2.4%
Namoi 7.6% 4.4% 1.1%
Northern Rivers 5.2% 1.1% 0.0%
Western 8.4% 4.4% 0.0%
Corangamite 2.6% 2.6% 0.1%
East Gippsland 2.8% 4.5% 0.0%
Glenelg Hopkins 7.1% 5.7% 0.7%
Goulburn Broken 3.3% 2.0% 1.4%
Mallee 10.4% 8.6% 2.4%
North Central 14.3% 9.9% 1.1%
North East (VIC) 3.0% 2.9% 5.8%
Port Phillip and Western 0.8% 2.3% 0.0%
West Gippsland 0.3% 4.3% 2.8%
Wimmera 23.3% 23.4% 1.2%
Border Rivers 7.5% 1.8% 0.0%
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Burdekin 2.4% 6.8% 0.0%
Burnett Mary 5.7% 3.9% 6.2%
Condamine 9.3% 2.9% 0.0%
Fitzroy 8.1% 7.1% 0.0%
Mackay Whitsunday 2.6% 0.5% 0.0%
South East (QLD) 5.0% 3.9% 0.0%
South West (QLD) 3.9% 2.1% 0.0%
Adelaide and Mount Lofty 17.0% 17.9% 1.5%
Alinytjara Wilurara 0.0% 0.3% 0.0%
Eyre Peninsula 4.6% 4.7% 2.3%
Kangaroo Island 11.6% 14.1% 7.8%
Northern and Yorke 11.4% 15.6% 1.3%
SA Arid Lands 0.0% 1.0% 0.0%
SA Murray Darling Basin 4.4% 3.3% 1.7%
Avon 14.0% 9.1% 6.7%
Northern Agricultural Re 24.7% 16.4% 14.7%
Rangelands (WA) 8.4% 8.3% 8.2%
South Coast Region 7.7% 6.7% 4.0%
South WesRegion 8.2% 6.1% 3.4%
Swan 13.4% 12.3% 6.0%
North (TAS) 1.2% 4.7% 1.3%
South (TAS) 0.9% 7.6% 0.0%
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Precision Agriculture

The use of various Precision Agriculture Practices, including controlled traffic,
autosteer, yield mapping, variable rate  fertilizer application.
Historic Public Data

No ABS data exist for the adoption levels of precision agriculture practices.

The data gathered by Solutions in 299 for the 2008 crop year are the only data available at this time.
Some data may reside in sorserveys carried out by N@ill or Conservation farming groups or
associations, though these are not available to this project.

Data from GRDC for the 2008 (winter) crop year

The data on the various precision agriculture practices as gathered by Solatidghe 2008 crop
year are presented in Tableand Figures 6 to 9.

1. Controlled Traffic.

Controlled traffic is where the drive and other wheels on all implements and tractors, headers etc,
follow the same path each pass over the paddock. This means/ttesls always travel on defined
paths, leaving the soil area between wheefgraveledupon.

Controlled traffic has been to have benefits for soil compaction, soil structure, increased productivity
and other soil parameters.

The GRDC survey did gathepomfation about Controlled traffic, with this presented in Table 1 and
Figures 1 to 3 below.

The data shows that adoption of controlled traffic among grain farms in the dataset represented
approximately 15% of both the hectares and number of farms, withes@Zones showing higher
level than this, for example, all Ad®nes in the northern region, and the high rainfall areas of
Victoria.

While the adoption overall was seen to be at these levels, those who were using CT were using it on
a large proportion otheir crop areas, (see column 4 in Table 1 below). This column compares the
area of crop these growers report as being farmed using CT as compared to the average crop area of
all farmers in their AZone.

In every AEZone those farmers adopting CT aaeger grain farmers than the average, and are using
CT on this area of crop on their farms. This suggests that those who have adopted CT are using it
pretty much on all their cropping country.
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Table 1. Controlled Traffic: total area (ha) in datasetmoer of farms, average area of CT per farm, % CT of total areas
in dataset, % of farms using CT and % of crop using CT as compared to the average crop area on all farms as at 2008
(source: GRDC 2009)

AEZone Ha per farm % Hatotal % of Farms
NSW Central 1,351 7.7% 12.0% 63.0%
NSW NorthEast / QLD SouthEast 1,577 43.4% 39.2% 110.6%
NSW NorthWest / QLD SouthWest | 3,447 55.2% 31.7% 171.5%
NSW / VIC Slopes 1,539 18.4% 17.7% 104.0%
QLD Central 1,850 32.3% 39.1% 82.5%
SA MidNorth / LoweEP 1,195 6.8% 7.2% 94.6%
SA / VIC Bordertown Wimmera 1,545 13.6% 10.3% 132.2%
SA /VIC Mallee 3,982 8.4% 4.4% 189.0%
TAS 405 9.5% 25.0% 37.9%
VIC High Rainfall 2,239 56.7% 32.4% 174.7%
WA Central 3,688 7.4% 4.5% 164.2%
WA Eastern 10,240 4.7% 1.6% 289.6%
WA Mallee / Sandplain 1,950 9.6% 14.7% 64.2%
WA Northern 4,531 10.6% 8.1% 129.9%

Averages 15.6% 14.5%

Figure 1. % of total crop area and of farms in the survey using Controlled Traffic. (GRDC, 2009)
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The GRDC dataset is likely to contanger grain farms, and the benefits of CT are more evident on
larger areas, perhaps providing a reason for the strong levels of adoption of CT (in this case) and
other variants of PA in this survey.

Nonetheless, these data do show strong adoption of €peaally on a per hectare basis.
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Figure 2. % of total crop area in the survey using Controlled Traffic. (GRDC, 2009)
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2. Autosteer.

Autosteer uses GHPsased guidance to assisith guiding the tractor / header / sprayer across the
cropped (or pasture) area. Autosteer is a more sophisticated level of Manual GPS guidance, where
the technology steers the machine for the driver, who only has to make the turns where necessary.
Autosteer can now be used to guide machinery to within 2 cm (or less) of the desired location and
can be a form of controlled traffic, though this is not always the case. Controlled traffigpurest

form requires all machinery to have all wheels matchethe tracks in the field, whereas Autosteer

can be used with any implement to provide accurate steering and to avoid overlapping or missed
areas.

Table 2. Autosteer (AS): total area (ha) in dataset, number of farms, average area of AS per farm, %etWSavéas in
dataset, % of farms using AS and % of crop using AS as compared to the average crop area on all farms as at 2008
(source: GRDC 2009)

% crop c.f.
Ave ha per | % of total AS % of ave crop

AEZone farm area Farms per farm
NSW Central 2766.4 62.8% 48.0% 129.1%
NSW NorthEast / QLD SouthEast 1632.8 64.5% 56.3% 114.5%
NSW NorthWest / QLD SouthWest | 2646.8 71.4% 53.3% 131.7%
NSW / VIC Slopes 1669.6 56.4% 50.0% 112.8%
QLD Central 2284.6 70.9% 69.6% 101.9%
SA MidNorth / Lower EP 1440.6 55.3% 48.5% 114.1%
SA / VIC Bordertown Wimmera 1358.4 55.4% 47.6% 116.3%
SA/VIC Mallee 2475.9 53.8% 45.6% 117.5%
TAS 300 7.0% 25.0% 28.1%
VIC High Rainfall 1934.4 77.5% 51.4% 150.9%
WA Central 3036.4 52.7% 39.0% 135.2%
WA Eastern 4319.6 53.2% 43.5% 122.1%
WA Mallee / Sandplain 3584.8 73.9% 61.8% 117.9%
WA Northern 4625.3 52.4% 39.5% 132.6%

Averages 58.3% 48.1%

The data from the GRDC survey show the adoption of autosteer at quite high levels, considering this
technology has been available otyrelatively recent years. Averages show that half or more of the
farms and hectares in the survey used autosteer. This is possibly higher (at least in terms of number
of farms) than one may expect in the whole population, but again, indicates that lgrgin farmers

are seeing value in this technology.

In the main grain AZones the use of autosteer is over 50%, and in some cases around 75% of the
crop area.

Again, the indication is that the larger grain farms are embracing this technology, witlgyessog

that autosteer is used on all the crop area of the farms where it is used, with these farms being larger
than the average of the population. This is why the total areas is larger (in proportional terms) than
the number of farms. That is, the lagfarms are adopting this technology, and because they are
larger, a greater proportion of the crop is using this technology.
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Figure 4. % of total crop area and of farms in the survey using AutoSteer. (GRDC, 2009)
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Figure 6. % of farms in the survey usiAgto Steer (GRDC, 2009)
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3. Variable rate Technology as used with Fertiliser application.

One aspect of precision agriculture is thgility to use various sets of data about crop performance,
soil tests and paddock history, along with other remote sensing data to determine the characteristics
of various areas within a paddock. One application of this integrated approach is to tie apfgy

lower and higher rates of fertiliser to different areas of paddock using guidaocethe data that is
available.

This technology is relatively sophisticated and complex, and requires expect technical input.

The data for the use of variable ratchnology as applied to the use of fertiliser is presented below
(see Table 3 and Figures 7 to 9).

The use of this technology is lower than that for Autosteer, though in marmgofEs appears little
different to that for CT, at around 12% to 13%. In eokEZones it is as high as 20% or more of the
area and number of farms, notably in the Vic / SA Mallee.

This technology is relatively new, and can be quite complex, and to see the levels of adoption at
these levels is an indicator of some note.

However, a opposed to the data for CT and Autosteer, where VRT is used it is not used on areas of
crop as large as for CT and Autosteer, possibly indicating farmers as still learning how best to employ
this technology before using it on the whole of their crop area
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Table 7. Variable Rate Technology (VRT): total area (ha) in dataset, number of farms, average area of VRT per farm, % AS
of total areas in dataset, % of farms using AS and % of crop using AS as compared to the average crop area on all farms as
at 2008(source: GRDC 2009)

% crop c.f.

Ave ha per| % of total % of ave crop
AEZone farm area Farms per farm
NSW Central 1772.1 15.6% 18.7% 82.7%
NSW NorthEast / QLD SouthEast 1479.5 15.8% 15.2% 103.8%
NSW NorthWest / QLD SouthWest | 1406.8 9.5% 13.3% 70.0%
NSW VIC Slopes 1338.9 12.4% 13.7% 90.5%
QLD Central 0 0.0% 0.0% 0.0%
SA MidNorth / Lower EP 939.45 8.4% 11.3% 74.4%
SA / VIC Bordertown Wimmera 688.62 6.1% 10.3% 58.9%
SA /VIC Mallee 2825.1 28.5% 21.1% 134.1%
TAS 0 0.0% 0.0% 0.0%
VIC High Rainfall 912.67 11.5% 16.2% 71.2%
WA Central 2174.4 8.2% 8.5% 96.8%
WA Eastern 2889.9 10.5% 12.9% 81.7%
WA Mallee / Sandplain 1983.4 6.8% 10.3% 65.3%
WA Northern 3880.5 7.8% 7.0% 111.2%

Averages 12.4% 13.0%

Figure 8. % of total crop area and of farmstie survey using Variable Rate Technology with fertiliser. (GRDC, 2009)
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Variable Rate (Fert) % of Crop Area
( GRDC 2008)
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4. Yield Mapping.

Yield mapping can be related to variable rate technology, though can also be used for general
monitoring of crop performance, and for use in making decisions about inputs, or even choice of crop
for various pddocks. It can give guidance as to further investigations (e.g zoned soil tests) and for us
in looking of impediments in soil or the presence of diseases or other factors across a paddock.

The data for yield mapping is presented in Table 4 and Figurd2 Hhd 13.

Table 4. Yield Mapping (YM): total area (ha) in dataset, number of farms, average area of YM per farm, % YM of total
areas in dataset, % of farms using YM and % of crop using YM as compared to the average crop area on all farms as at
2008 (souce: GRDC 2009)

% crop c.f.
Ave ha per| % of total ave crop
Farm area % of Farms  per farm
NSW Central 1832.2 13.9% 16.0% 85.5%
NSW NorthEast / QLD SouthEast | 1810.7 16.9% 13.3% 127.0%
NSW NorthWest / QLD SouthWest | 1763.3 8.9% 10.0% 87.7%
NSW NIC Slopes 2202.5 24.0% 16.1% 148.8%
QLD Central 1814.3 10.6% 13.0% 80.9%
SA MidNorth / Lower EP 1864.4 25.9% 17.5% 147.6%
SA / VIC Bordertown Wimmera 1529.3 16.6% 12.7% 130.9%
SA/VIC Mallee 3311.7 15.8% 10.0% 157.2%
TAS 0 0.0% 0.0% 0.0%
VIC HighRainfall 989.2 10.4% 13.5% 77.2%
WA Central 2773.2 23.5% 19.0% 123.4%
WA Eastern 4120 22.5% 19.4% 116.5%
WA Mallee / Sandplain 3511.9 27.6% 23.5% 115.5%
WA Northern/ 4141.9 30.4% 25.6% 118.7%
Averages 20.8% 15.8%

Yield mapping is also adoptedlavels similar to those of CT, at generally around 20% of the total
area though slightly less in terms of number of farms.

However, the data also suggest that where it is used, the areas is often large, suggesting that there
are farmers who use yield mapwg where they do not use other PA techniques, for example,
Autosteer. This seems to be the case in WA, the mallee, much of SA and parts of NSW.

It is also possible that where contract harvesters are used, many of these will have yield mapping
capability,and so the farmers will be able to obtain yield maps where they are not using other PA
techniques.
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Figure 11. % of total crop area and of farms in the survey using Yield Mapping. (GRDC, 2009)
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Figure 12. % of total crop area in the survey using YielpMag. (GRDC, 2009)
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Figure 13. % of farms in the survey using Yield Mapping. (GRDC, 2009)
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5. Levels of adoption between the various elements of PA.

The figure (Fig. 14) below shows one way of examining how much of the various technologies are
used onthe farms that use them. These data show the area of crop on the farms that have reported
using one or other form of PA, as compared to the general average crop area on all farms in the
relevant dataset.

Where figures are high, it indicates that the tectogy is used on much or all of the crop on the
farms that use it, where low, that it is not used on all of the crop on the farms that use it.

When looked at this way, it appears that (in general) CT is widely used on larger farms with larger
crop areasn the eastern areas of WA, the mallee, and the NSW IXQMISW AEZones.

Autosteer appears relatively popular everywhere, with most or all of the crop using this where it is
used.

The use of variable rate technology is just that: variable, suggestindgtfmaérs are still learning
where this is best applied, or that the adoption is not yet high.

The use of Yield mapping is also relatively high, with most of the crop being mapped on farms where
this technology is available.

Nonetheless, as a general comméim¢ adoption of the various elements of precision agriculture can
be considered high, and relatively rapid.
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Figure 14. % of total crop where various elements of precision agriculture are used as compared to the average of crop
area in the survey dataseas a whole. (GRDC, 2009)
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Integrated pest, disease and
weed management

Integrated Pest, Disease and Weed Management.

The use of various elements of insect, disease and weed management,
considerations of beneficial species and use of buffer zones

Historic Public Data
No ABS data exist for the adoption levels of Integrated Pest Management (IPM) practices.

The data gathered by GRDC in 2009 for the 2008 crop year are the only data available at this time.
Some data may reside in some surveys carrigidoy other groups or bodies, though these are not
available to this project.

Data from the GRDC survey for the 2008 (winter) crop year

The data on the various IPM practices as gathénethe GRDC survey for the 2008 crop year are
presented in Tablé andFigures 1 to 3

IPM Questions asked in the Solutions survey.

In the survey questions relating to the use of IPM on grain farms were:

1 452 @&2dz KF@S I F2N¥YIFIfX LYyGSaINIridSR 6SSR k LISai
beneficial insects for your farra?
f a!'yYR gKIFG 22 2F @2dzNJ ONBL) A& YFyF3ISR gA0GK | ¥

These allow for data about the number of farms who are using IPM in some form, and the area these
represent.

The data gathered against these questions is presented belowe(Tabid Figures 1 to 5)

Almost 40% of the crop area in the sample reported using a range of IPM practices, on just over 38%
of the farms.

However, when one looks at the area of crop on these farms using IPM, it appears that almost all of
the crop is managkwith IPM technigues on these farms. That is, where IPM is practiced, it is used
on all the crop area, and perhaps some favap areas, for example, pastures.

114



GRDC Farm Practice Baseline Report

Table 1. Adoption of IPM practices on grain farms: average area per farm, % this aressesys of the total, % of total
farms in the dataset, and area of IPM on farms as compared to the average crop area in the dataset (Source: GRDC 2009)

% of crop
Avg Area of % of total using IPM
IPM per farm Ha's in % Farms c.f. avg crop
AEZone (ha) sample using IPM area
NSW Central 1,682 23.3% 29.3% 78%
NSW NorthEast / QLD SouthEast 1,533 40.1% 37.3% 108%
NSW NorthWest / QLD SouthWest 2,480 48.1% 38.3% 123%
NSW / VIC Slopes 1,587 42.4% 39.5% 107%
QLD Central 2,718 47.5% 39.1% 121%
SA MidNorth Lower EP 1,369 50.3% 46.4% 108%
SA / VIC Bordertown Wimmera 1,212 36.2% 34.9% 104%
SA /VIC Mallee 2,393 38.1% 33.3% 114%
TAS 0 0.0% 0.0% 0%
VIC High Rainfall 786 29.8% 48.6% 61%
WA Central 2,431 49.2% 45.5% 108%
WA Eastern 3,571 37.5% 37.1% 101%
WAMallee / Sandplain 2,786 31.5% 33.8% 92%
WA Northern 3,422 36.5% 37.2% 98%
Average 2,081 39.7% 38.3%

Figure 1. Area (ha, average per farm) of IPM practiced on farms in the survey (GRDC, 2009)
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Figure 2. % of total crop area (ha) where IPM is usadd % of farms using IPM (GRDC, 2009)
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Figure 3. Are of crop where IPM is used (on farms using IPM) as compared to the average crop area in the dataset

(GRDC, 2009)
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Figure 4. Area of crop (% of total) wheIPM is used (GRDC, 2009)
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Nutrient Budgeting

Nutrient budgeting and soil testing in crop and pasture.
Area of soil testing, nutrient budgeting and phased use of fertiliser

Historic Public Data

No specific ABS data exist for the use of soil testing on farms. The only data of potential use from
ABS is actual fertiliser used by farms on crop areas. This does not allow conclusions to be drawn
about the basis for the choice of fertiliser, amount ap@land timing or matching of fertiliser
application to crop or soil needs.

The data gathered in 2009 for the 2008 crop year by GRDC are the only data available at this time
(apart from some data within the Farming Practices Database, which are not refpented Some

data may reside in some surveys carried out by other groups or bodies, though these are not
available to this project.

Data from the GRDC survey for the 2008 (winter) crop year

The data on soil testing and matching fertiliser needs to ssilresults, as gathered by GRDC for the
2008 crop year are presented in Table 1, and Figures 1 to 3

Nutrient Management Questions asked in the Solutions survey.
In the survey, questions relating to the use of soil testing and fertiliser matching on gmaig Were:
1 a2 KFEG LINPLRNIAZ2Y 2F @2dz2NJ FIENY 6ONRLI | NBI X
f al2¢ 2FGSYy R2 @&2dz OF NNE 2dzi az2Af GSadAiay3ak
ALISOATASROE
Gl 2¢ YdzOK 2F &2dz2NJ ONR L) I NBslto cRodse theferilistra S G K S
LINEINF Y F2NJ @2dz2NJ ONR LK £

These allow for data about the number of farms who are using soil testing and fertiliser matching in
some form, and the area these represent.

Amount of soil testing being carried out on grain farms in 200 8
The data gathered against these questions is presented below (Table 1 and Figures 1 to 3)

Approximately two thirds of grain farms are using soil tests, with this representing just over three
quarters of the total crop area. These figures are slightietdn SA, and higher in NSW and WA.

When one considers the average area where soil tests were carried out, while some differences exist
between AEZones, the average area tested exceeds the average area of crop in the dataset,
suggesting that the farms dmy soil tests are larger crop farms, and/or that they test all or almost all

of their crop areas, or that areas of pasture are also soil tested. This suggests that soil testing is a
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practice carried out on larger or more crop intensive farms, and wheaetiges is done on all of the

soils of interest.

Table 1. Adoption of Soil Testing (ST) on grain farms: average area soil tested per farm, % of farms
doing soil testing, and % of the crop area tested on farms doing soil tests as compared to the average

crop area in the dataset (Source: GRDC, 2009)

% of Crop
Avg Area per % of farms | Area using
AEZone farm using ST ST
NSW Central 3,463 65.3% 107.0%
NSW NorthEast / QLD SouthEast 1,718 62.7% 75.5%
NSW NorthWest / QLD SouthWest | 2,211 51.7% 57.8%
NSW / VIGIlopes 1,489 77.4% 77.9%
QLD Central 5,076 34.8% 78.8%
SA MidNorth / Lower EP 985 53.6% 41.8%
SA / VIC Bordertown Wimmera 955 61.1% 50.0%
SA /VIC Mallee 2,091 54.4% 54.3%
TAS 3,258 75.0% n/a
VIC High Rainfall 1,172 70.3% 64.2%
WA Central 2,818 80.0% 100.3%
WA Eastern 3,431 64.5% 62.6%
WA Mallee / Sandplain 2,935 73.5% 72.1%
WA Northern 4,339 74.4% 92.6%
Averages 2,314 65.6% 75.7%

Figure 1. % of farms doing soil tests and the % of crop area being tested, {fpA& (GRDC, 2009)
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Figure2. % of farms doing soil tests, by A®ne (GRDC, 2009)
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It is apparent that soil testing is a relatively common practice in Australia, both in terms of number of
farms and cropping area.

Frequency of soil testing being carried out on grain farms in 2008

Soil testing is a practice that can occur each year or less often. Questions were included to identify
the regularity of soil testing, annually, each 2 years or each three years (or)oriderse data are
presented below.

Table 2. Adoption of Soil Testing on grain farms: average area soil tested per farm and % of farms, doing soil testing
annually, 2yearly and 3yearly (GRDC, 2009).

% ha % farms % ha2 %farms % ha3| % farms

AEZzone annual | annual yrs VAYE] yrs 3yrs
NSW Central 21.6% | 24.5% | 46.6% |22.4% |17.5% | 28.6%
NSW NorthEast / QLD SouthEq 38.9% | 33.3% | 23.5% | 25.3% | 26.1% | 25.3%
gimyv%r;?West/ QLD 36.7% | 29.0% | 7.6% | 16.1% | 15.0% | 22.6%
NSW / VIC Slopes 41.4% | 36.5% | 22.8% |17.7% |20.1% | 24.0%
QLD Central 15.0% | 37.5% | 28.2% | 37.5% | 27.2% | 12.5%
SA MidNorth / Lower EP 37.6% | 385% |3.6% |58% |10.4% | 13.5%
SA/VIC Bordertown Wimmera 26.1% | 33.8% | 21.0% | 19.5% | 19.5% | 18.2%
SA/VIC Mallee 485% | 33.7% | 15.2% |19.4% | 18.8% | 23.5%
TAS 0.0% | 0.0% 3.8% |33.3% |87.0% |33.3%
VIC High Rainfall 31.7% | 26.9% | 18.5% |26.9% | 37.7% | 30.8%
WA Central 31.1% | 31.3% | 19.8% | 14.4% | 24.4% | 30.0%
WA Eastern 24.1% | 25.0% | 9.8% |10.0% | 26.6% | 20.0%
WA Mallee / Sandplain 33.5% | 36.0% |21.5% |20.0% |30.1% | 24.0%
WA Northern 27.6% | 34.4% | 13.4% |18.8% | 18.6% | 21.9%

The data suggest that the frequency of testing is relatively evenly spread, with about one third
testing annually, ¥early or 3yearly, with a slight dominance for annual testing. There are some
differences between AEonesthough these are relatively minor. The Tasmanian data is anomalous
due to the low numbers in the sample from there.
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Figure 4. % of crop area (ha) where Soil is tested annually, every two or every three years (GRDC, 2009)

M % haannual @M% ha2yrs %ha3yrs
100.0%

90.0%

80.0%

70.0%

60.0%

50.0%

40.0% +

30.0% -

20.0% -

10.0% - —
0.0% - | W |

NSW Central NSW NSW NSW/VIC QLD Central SA MidNorth SA/VIC SA/VIC TAS VICHigh WA Central WA Eastem WA Mallee / WA Northem/
NorthEast/ NorthWest / Slopes I Lower EP  Bordertown Mallee Rainfall Sandplain
QLD QLD Wimmera
SouthEast ~ SouthWest

Figure 5. % of crop area (hahere Soil is tested annually, (GRDC, 2009)
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Figure 6. % of crop area (ha) where Soil is tested every two years, (GRDC, 2009)
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Use of Fertiliser program based on soil  testing in 2008

The data below show the extent to which soil tests are used as a basis for fertiliser application, i.e.,
how much of the crop has a fertiliser program designed using the soil test results for guidance.

Data is presented showing the exterftthe adoption of this practice in terms of the percentage of
farms doing this, the area these represent and the % of crop area of these farms, expressed as a
comparison with the average area of crop in the whole dataset.

These data show about 60% of farmare matching their fertiliser plans with the results from soil
tests. Further, that where they do, this it is done on the majority of the crop area of the farm.
Looking at the average crop area where this is done, the area where this practice isxderd®the
average crop area of the dataset, suggesting that these farms are larger in cropping terms, and are
matching their fertiliser use to soil tests on most or all of their crop area.

Table 3. Use of soil testing to inform fertiliser practices, aage area (ha) per farm, % of farms and % of crop where this
is practiced (GRDC, 2009).

% Farms % crop Area

Avg Area per using fert using fert
AEZone Farm match matching
NSW Central 4,990 56.0% 132.1%
NSW NorthEast / QLD SouthEast 2,249 57.6% 90.8%
NSWNorthWest / QLD SouthWest 2,537 40.0% 51.3%
NSW / VIC Slopes 2,298 71.8% 111.4%
QLD Central 7,599 26.1% 88.4%
SA MidNorth / Lower EP 2,238 45.4% 80.4%
SA / VIC Bordertown Wimmera 1,586 51.6% 70.0%
SA /VIC Mallee 2,877 48.3% 66.4%
TAS 3,633 75.0% 255.0%
VIC High Rainfall 2,256 59.5% 104.6%
WA Central 3,516 76.0% 118.9%
WA Eastern 4,367 54.8% 67.7%
WA Mallee / Sandplain 4,510 67.6% 101.9%
WA Northern 5,582 70.9% 113.5%
Averages 3,223 58.9% 94.6%

It is clear that where solil testing is carriedt, it is heavily used to inform fertiliser use and tactics
more or less across the cropping area in a general sense.
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Figure 8. % of farms and area of crop (%) where Soil testing is used to determine fertiliser practice, (GRDC, 2009)
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Figure 9. % of fans where Soil testing is used to determine fertiliser practice, (GRDC, 2009)

% of farms matching fert to soil test -
( GRDC 2008)

[ e

[ |oo1-3000

[ 5001 - 4000
B 001 - 5000
I 001 -e000
o0 -7e00

% of crop matching fert to soil test
( GRDC 2008)

| om

[ Joo1-7o00
[ 70018000
I c001 -e000
I o001 - 100.00
I 000113210

Nutrient Budgeting

126



GRDC Farm Practice Baseline Report

Use of Perennials

Use of Perennials in systems.

Area of perennial pasture, area of native and permanent vegetation, area of
replanted and protected areas

Historic Public Data

ABS data exist from previous agricultural censuses for the areas of perennial and other vegetation on
farms. The agricultural census of 280D ssked about the area of perennial vegetation on farms,
and also the area of new perennials planted on farms in that year.

The ABS census data have been manipulated to place these iaton&is, and are presented in

Table 1 and Figures 1 and 2 below.

Table 1 % of farmland with perennial vegetation and % planted in this year (2085, by AEZone. (Source: ABS 2001)

% Perennials (area % Perennials sown (are

of farm)
NSW Central 1.3% 0.12%
NSW NorthEasQLDSouthEast 5.7% 0.70%
NSWNorthWestQLDSouthWest 0.4% 0.03%
NSW Vic Slopes 11.1% 0.78%
QLDCentral 4.3% 0.35%
SA MidnorthLower Yorke Eyre 0.2% 0.02%
SA Vic BordertowdVimmera 19.4% 1.16%
SA Vic Mallee 2.5% 0.18%
Tas Grain 29.9% 1.67%
Vic High Rainfall 31.6% 2.68%
WA Central 2.0% 0.16%
WA Eastern 0.6% 0.03%
WA Mallee and Sandplain 2.8% 0.37%
WA Northern 0.6% 0.04%
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Figure 1. % of perennial vegetation present (RHS Axis) and % of perennials planted this year (LHS AxisBirbg085
Zone. (ABS, 2006)
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One can see that the areas of perennials and the areas planted on farms in the census year follow
each other closely. This is perhaps unsurprising if the area of perennials being described is perennial
pasture, since where such pastures are dominantlikédy to be due to farmers planting these.

What is unclear in the data from ABS is the breakdown of the perennial vegetation, i.e. how much is
perennial pasture, versus (perennial) native or remnant vegetation. From a resource management
viewpoint this may not be highly important, since the benefit of perennials (e.g. soil protection,
biodiversity, etc.) may be considered similar due to there being perennials in the system rather than
what kind of perennial these are.
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Figure 2. % of farms witherennial vegetation present in 2000, by A#ne. (ABS 2001)

% of farms with perennial veg
(ABS, 2001)

[ Jooo-oso
[ Jost-250
P 251 - 500
B0 0m
B oo -2000
I 0013160

Data from the GRDC survey for the 2008 (winter) crop year

Data on perennials on mixed grain farms was gathered in the GRDC survey of 2009, for the 2008 crop
year. These data are presentedliable2 and Figures 3 to 7

Questions asked in the GRDC survey.
In the survey, questions relating to perennial pastures on farm were:

f a2KIFG Aa GKS | NBF 27 @&2dzNJ FegbiMionihtinafudes | & y I (A ¢
LI addzNBaKe
f al 2¢ YIye IKSOBYWEEt 2FRAR 82dz 426 AY HANyéE
These questions allow the inclusion of native or remnant vegetation as well as sown or native
LISNBYYAFf LI atdNBa G2 Fft 6S AyOfdzRSR Ay (K
question, having included theaWNR Wa246y Q A& Y2NB ftA{1Ste G2 A
dominant vegetation type that would come to mind in most farmers when asked this question.
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Table 2. % of farms reporting presence of perennials, the % of the farm area with perennialtharh of farm areas
planted with perennials this year (2008), by Ane. (Source: GRDC, 2009)

NSWCENTRAL 60.0% 28.3% 0.34%
NSVWNORTHAST QLDSOUTHEAST 67.1% 21.0% 0.16%
NSWNORTAMVEST QLDSOUTMWEST 80.0% 25.5% 0.01%
NSW VICS.0PES 69.4% 15.4% 0.12%
QLDCENTRAL 78.3% 164.0% 0.44%
SAMIDNORTH LOWEREP 62.9% 32.6% 0.00%
SA/ VICBORDERTOWWIMMERA 66.7% 13.9% 0.06%
SA VICMALLEE 57.8% 8.1% 1.18%
TAS 50.0% 39.2% 0.00%
VICHIGHRAINFALL 67.6% 32.1% 0.22%
WAQGENTRAL 53.5% 12.5% 0.54%
WAEASTERN 56.5% 10.4% 0.02%
WAMALLE# SANDPLAIN 55.9% 11.3% 0.26%
WANORTHERN 45.3% 15.0% 0.18%

One can see that the % of farms with perennial vegetation in CeQtrBexceeds 100%, a figure that

is perhaps an artifact of the survey in that many farms in ce@tdaddo have substantial areas of

native (and therefore perennial) vegetation, and ip@ssible that these answered the question

about the area of perennials on their farms in such a way that gave areas that exceeded the total
area of their farm. This can come about when one adds native / remnant vegetation and perennial
pastures togetherd get a total perennial vegetation figure, and that many mixed farmers in this area
perhaps double counted native vegetation and perennial pasture when (to them) these are
essentially the same thing, leading to a total that exceeds the total farm area.

Figure 3. Average % of farms with perennial vegetation in 2008, byZdBEe (GRDC, 2009)
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The data presented in Table 2 and Figure 3 (above) show that the number of farms reporting some
areas of perennials greatly exceeds that reported to ABS a few yedies aeaith more than 50% of
farms in most AZones having areas of perennial vegetation.
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These figures show (in general) that in mostZbiBes, most farms have perennials, and in some AE
Zones the area of perennial vegetation on farms can be significareeeing 20% of farm area in
approximately half the AEones.

However, these data are at odds with ABS data from earlier censuses, and reasons for this are
difficult to ascribe since the questions asked by ABS in the census and those in the GRDC survey of
2008 either are or have been interpreted by growers quite differently in how they have been
answered.

¢KS ISYSNIft OFrGS3I2NE 2F WLISNBYYyAlLt @S3aASGlaAzyQ
includes, and how to report. Therefore some furtligought needs to be given to describing what is

meant when asking such questions in the future, to ensure consistency of response and validity of
making comparisons.

Nonetheless, it appears that there are healthy areas of perennial vegetation on manyagnanin
Australia.

Figure 4. % of farms with perennial vegetation in 2008, byZdhe. (GRDC 2009)
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Figure 5. Average % of farm with perennial vegetation, and average % of farm area planted with new perennial
vegetation in2008, by AEZone (GRDC, 2009)
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As opposed to the ABS data shown above, the close connection between area of perennials on farms
and the area planted in the year is not as apparent, and quite divergent in some cases (for example,
in the Mallee). Perhapsis a feature of perennials, whereby farmers do not need to plant these

every year for them to be present, and hence how much is planted in any one year is due to
circumstances in operation in that year, for example seasonal conditions, pasture hed#ith ¢ase

of perennial pasture), or other factors.
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Figure 6. Average % of farm area with perennial vegetation in 2008, by éte (GRDC, 2009)
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Figure 7. Average % of farm area planted with new perennial vegetation in 200&Exone (GRDC, 2009)
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Livestock Management

Numbers of both sheep can cattle carried and turned off through the year,
average stocking rate, some management practices e.g. use of feed pads in
drought conditions

Historic Public Data

ABS data exist fro previous agricultural censuses for the numbers of cattle and sheep (and other
livestock) are available. However these are of limited use in this project since these gather the total
numbers of livestock on all properties, regardless of whatever oth@arprises are carried out on

the farms. In this way such data are unable to be applied to an analysis of how grain and mixed
farmers are managing livestock, since the data are clouded by the presence of livesipékrms.

ABS have not gathered adgta about the management practices used on livestock farms, for
example about whether stocking rate is adjusted in regard to feed or ground cover levels, with this
practice being one now identified as important for both environmental and productivityoreas

This report will use only the GRDC survey data of the 2008 crop year.
Questions asked in the GRDC survey.
In the survey, questions relating to livestock management on farm were:

1 452 @&2dz NHzy OFGifS k &KSSLIE Acwhaligyod svergg& I (G LINI
stocking rate

1 Do you adjust your livestock management, stocking rate taking into account amount of feed
and ground cover availabteA ¥ &2 K2 ¢ YdzOK 2F (GKA& &3 2F LI &l

From these it is possible to manipulate the @& show some indicators of livestock management
and the practices of interest, notably how many graziers are adjusting their stocking rate in
recognition to feed and ground cover available.

Number of mixed grain and livestock farms

It is common knowledgthat many (or most) grain producing farms also have one or more livestock
enterprises, mainly either cattle or sheep, or in some cases both cattle and sheep.

The data from the GRDC survey of the 2008 season recorded data regarding livestock and the
managenent of these. Table 1 and Figure 1 show the proportion of grain farms with cattle, sheep or
both as at 2008. Figures 2, 4 and 6 shows these data in map format. Table 1 and Figures 3 and 5
show average numbers of livestock (cattle and sheep) per farthase farms with livestock in 2008.
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Table 1. Number of farms with cattle, sheep or both, and average number of cattle or sheep per farm with livestock, by
AEZone in 2008. (Source: GRDC 2009)

% Farms
Avg No Avg No with both
% Farms Cattle per % Farms Sheep per Cattle &
AEZone with Cattle farm with Sheep farm
NSW Central 40.0% 209 61.3% 2227 22.7%
NSW NorthEast / QLD SouthEast 58.9% 580 19.0% 1921 12.0%
NSW NorthWest / QLD SouthWest | 63.3% 477 53.3% 2927 31.7%
NSW / VIC Slopes 30.6% 318 75.0% 3034 20.2%
QLD Central 69.6% 1010 0.0% 0 0.0%
SA MidNorth / Lower EP 13.4% 161 75.3% 2206 8.2%
SA / VIC Bordertown Wimmera 19.8% 483 78.6% 3176 12.7%
SA /VIC Mallee 12.8% 134 73.3% 1475 6.7%
TAS 50.0% 285 100.0% 6750 50.0%
VIC High Rainfall 24.3% 544 62.2% 3789 10.8%
WA Central 7.5% 314 87.0% 5593 6.5%
WA Eastern 3.2% 55 77.4% 2561 1.6%
WA Mallee / Sandplain 33.8% 404 79.4% 5356 27.9%
WA Northern 10.5% 183 67.4% 2390 5.8%
Averages 25.8% 432 66.6% 3284 12.3%

Figure 1. % of farms with cattlsheep or both in 2008, by AFone. (GRDC, 2009)
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Figure 2. % of grain farms with cattle in 2008, by-2éhe. (GRDC 2009)
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Figure 4.% of grain farms with sheep in 2008, by &Bne. (GRDC 2009)
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Figure 5. Average sheep numbers (head per farm) on grain farms that also have sheep in 2008Zbp@EGRDC 2009)
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