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Executive summary
The Grain and Graze program in South West Victoria was highly successful. The regional
program engaged with 4,790 people through 101 events (3,070 people within region, 1,720
people outside the region, mainly in Gippsland, Tasmania and Northern Victoria). Media
and other communication activities were comprehensive, with 52 articles or interviews
conducted. The regional program was also successful in engaging consultants/advisors.
The impact has been a major change in the amount of cereal grazed in winter, the area of
lucerne sown and the adoption of integrated pest management practices, including the vital
link with native vegetation.
The amount of cereal grazed by farmers involved with Southern Farming Systems (SFS) rose
from 32 ha in 2004 to 87 ha in 2007 and is forecast to increase to 134 ha in 2008. There has
also been adoption by non SFS members, albeit at a lower rate. This indicates 130,000 ha
will be grazed in 2008, from 10,700 ha in 2004. The implications are a significant increase in
the feed resource (10%) but also a decrease in the area of stubble that will require burning
(64,000 ha).
The area of lucerne has also increased from 1,540 ha in 2004 to an estimated 30,800 ha in
2008. In 2004 only 4% of SFS members had lucerne, covering 2.2% of the total land area.
By 2007, 61% of SFS members had some lucerne, with six percent having more than 10% of
their total farm area under lucerne. For those with lucerne, the average area was 65 ha or 4%
of the total farm area. Eighteen percent of farmers surveyed who had no lucerne in 2007
intended to sow lucerne in 2008, with an average area of 33 ha.
Of those with lucerne, 90% had heard of the Grain and Graze technique to sow a cereal into
an existing lucerne stand, with oversowing of cereals increasing from 4 ha in 2004 to 18 ha in
2007 and a forecast 26 ha in 2008. Fifty four percent of farmers with lucerne and just over
one third of farmers without lucerne said Grain and Graze had positively influenced their
intentions about using lucerne.
Integrated pest management developed rapidly during the four years of Grain and Graze.
Awareness levels at the end of the program were very high, with 94% of SFS members and
84% of non SFS members appreciating some aspects of IPM. Eighty nine percent of SFS
members were practicing some components of IPM along with 23% of non SFS members.
Based only on SFS members, it is estimated 485 farmers have improved their recognition of
predators and are using pesticides more strategically, a further 430 have improved their pest
and predator monitoring with equivalent numbers of farmers using baits and seed dressings.
Two hundred and fifty farmers have improved their understanding of the importance
improved habitat provides for natural predators.
Grain and Graze identified, researched and encouraged adoption of practices that bridged the
enterprise monocultures, creating opportunities for farmers to value add or gain synergies in
their farming system. These increased opportunities brought increased flexibility, which if
used appropriately will create greater stability in the farming operation by reducing impacts of
commodity and climatic variations.
Adoption of the Grain and Graze practices means greater resilience of farming in South West

Victoria. The adoption of Grain and Graze practices did not focus on optimisation in the
short term, but endeavoured to build a farming system over the long term that reduced the
financial and environmental peaks and troughs‟. This type of system also reduces emotional
stress.
Modeling would indicate 40% cropping and 60% grazing would be the most appropriate
enterprise balance to sustainably operate a mixed farming system that protects remaining
native grasslands, reduces air quality problems and addresses winter feed shortage in the
grazing enterprises. Adoption of regional Grain and Graze practices would shift this more
towards a 50:50 enterprise mix.
Whole farm modelling indicated the profitability of a current mixed farming system operating
at a 40% crop, 60% livestock mix could increase by as much as 35% if all the regional Grain
and Graze practices were adopted.
A consequence of breaking down the divide between cropping, grazing and the natural
resources is an improved environment, both within the individual farm boundary as well as
across farm boundaries and at the catchment scale. Grazing cereals will reduce the amount of
stubble burnt by 64,000 ha leading to improved air quality and increased groundcover. More
lucerne will dry the soil profile, reducing deep drainage and increase the perenniality across
the farm. The adoption of the principles of integrated pest management will reduce
insecticide use, there by increase on farm diversity and the positive link between IPM and
vegetation management will ultimately lead to improved management of remaining native
vegetation. These results contribute to the resource condition targets of the Catchment
Management Authorities.
The regional Grain and Graze program provided three very important components to assist
farmers make complex, systems decisions. These were:
the development of practices that bridged the enterprise monocultures
ensuring the technical information was presented in a way that informed farmers and
helped develop skills and confidence (presenting the triple bottom line benefits,
showing potential downsides of technologies and framing information in ways which
answers the questions farmers have).
providing opportunities for individual farmers to synthesised complicated and
complex decisions.
The regional implementation model, conducted through Southern Farming Systems using
contracted expertise provided highly effective.
Total resources to the regional program were $2.3 million.
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1.

Grain and Graze in South West Victoria

The Corangamite - Glenelg Hopkins Region in South West Victoria covers approximately 3.9
million hectares and is the home to 430,000 people (GHCMA, 2003, CCMA 2003). More
than 75% of the land is privately owned and is used for various agricultural pursuits.
Historically extensive grazing (wool production) dominated the land area, but in recent times
there has been a significant change in land use, with a rapid expansion of cropping, timber
and dairying. Wool production has declined from 65% of the enterprise mix in 1996/1997 to
42% in 2003/2004 (SWMFP, 1996 - 2004). Crop production and grain yield has increased
rapidly, with South West Victoria now a major grain producing region of the State (table 1).
Table 1: Change in grain production in South West Victoria compared to the State
(1995 to 2003)
Crop

% change in yield and area
planted to crop in SW Vic
between 1995 and 2003
area
tonnes
+560%
+ 840%
+250%
+370%
+470%
+580%

Wheat
Barley
Canola

Yield change in
proportion of Victorian
crop derived from SW
Vic, 1995 to 2003
3% to 30%
8% to 28%
24% to 44%
Source, DPI Vic

The increase in cropping is due to a combination of favourable commodity prices, new
agronomic techniques (raised beds) and an average of 15 to 30 mm less rainfall during the
May to October growing season since 1990 (www/csiro/ozclim), reducing the risk of crops
becoming waterlogged.
The area under pasture has declined, but not to the same extent as livestock numbers. This
has led to a significant increase in average stocking rate, especially in the winter months
(figure 1). The high winter feed demand occurs at a time when pasture growth is typically at
its lowest (figure 2).
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Figure 1: Annual stocking rate compared to July stocking rate, 1995/96 to 2003/2004
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Figure 2: typical pasture growth rate for South West Victoria.
The combination of low feed availability and increased stocking rates has created additional
pressure on the feed base.
Mixed farming occurs primarily in the Victorian Volcanic Plains bioregion, a unique
landscape of flat to gently undulating plains and historically vast open areas of grassland and
shallow lakes. The ongoing decline in regional biodiversity, especially on the volcanic plains,
is arguably the greatest single resource management challenge in South West Victoria. The
Glenelg Hopkins Regional Catchment Strategy states „Almost all native ecosystems have been
severely depleted, with remnants occurring in small and isolated patches. While there are a
few large patches on private land, only 0.2% of all the grassland complexes that once exist
remain. This bioregion has a higher proportion of extinct or threatened flora and fauna
relative to the rest of Victoria (GHCMA, 2003).
Salinity and water quality issues are also high priority in the South West Victoria. Although
salinity has been a part of the natural environment before European settlement, farming
practices have increased the amount of secondary salinity and reduced the quality of water in
waterways, lakes and wetlands (CCMA, 2003, GHCMA 2003).
The expansion in cropping is believed to be changing the soil water balance (although no
definitive information exists to confirm this). Perennial pastures are being replaced by annual
crops and remaining native grasslands which were grazed, are now being threatened by the
increase in area cropped.
The typical crop rotation in South West Victoria consists on canola, wheat and barley. The
straw produced from wheat crops is slow to degrade, resulting in high stubble loads remaining
at seeding in the following year (barley is less of a concern). This creates potential problems
at sowing. High stubble loads are also associated with a perceived increased pest problem.
Burning is practiced to reduce these stubble loads, creating annual air quality issues and
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negative reaction from the larger population centres of Geelong, Ballarat and Hamilton anmd
reducing groundcover.
In addition, the crop rotation does not contain a legume break crop, because of a lack of
suitable alternatives. Canola is currently being used to mange weed and pest build up in the
cereal phase, but relies on large nitrogen inputs and is often difficult to grow successfully.

The overarching issue for mixed farming in South west Victoria is to find a balance
to sustainably operate a cropping and grazing system when expansion of cropping
potentially threatens remaining native grasslands, creates air quality problems as
well as exacerbates a winter feed shortage in the grazing enterprises.
This is a huge challenge, as often enterprise interests compete. To find a potential suite of
solutions for farmers in the region, it will require:
An increase in the feed available for grazing, over winter but also in late summer
Introduction of a legume break crop, ideally a perennial crop that increases plant water
use and reduces the reliance on nitrogen inputs
Development of practices that reduce the need to burn stubbles
Creation of a clear production benefit from the remaining native grasslands to
encourage their retention and enhancement
The actions to be cost effective.
The possible solutions to these challenges is presented (figure 3). These solutions were
identified through a series of workshops involving farmers, the Catchment Management
Authorities and research organisations and include both production and environmental
outcomes.

Grazing cereals
in winter
Reduced
waterlogging of
pasture

Grazing stubble
Increase
feed
availability

Reduce
stubble
burning

Sowing cereals
into lucerne
Integrated pest
management
Native grassland
management

Increased
benefits from
native
grasslands

New legume
break crop

Enhanced
grazing of
lucerne over
summer

Figure 3: Major challenges for mixed farming in South west Victoria (black circles) and
opportunities for investigation (green squares). Green coloured circles represent
predominantly production benefits, brown represent predominantly environmental
benefits.
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Cropping is relatively new in South West Victoria and the enterprise change in the past
decade has been more rapid than any other time since European settlement (Mike Stephens,
pers comm). To achieve this rate of change, farmers have demonstrated their interest in new
information and have shown their capacity to rapidly integrate new practices and technologies
into their farming system. This makes for an eager, ready audience if the issues are relevant.
Grain and Graze was the right program for the time. Previous research and extension effort
have been primarily on cropping, but farmers are now asking question about the appropriate
balance of cropping and grazing in the farm system. With increasing environmental
considerations also emerging, getting the mix right between cropping and grazing and
balancing production, the environment and people is a fundamental consideration.
The rapid development in cropping systems over the past decade has been aided by technical
support that had a strong emphasis on practical, on farm research and investigation, combined
with timely extension advice. Southern Farming Systems (SFS), with a membership of more
than 1000, was born out of frustration with the existing Government research and
development approach. The SFS model placed emphasis on farmer led participatory research
and extension which has proven successful. This meant there was an established, credible
research and extension organisation in South West Victoria for Grain and Graze to partner
with.
The regional Grain and Graze program adopted the SFS type approach. Pure research was
only undertaken where rigorous examination of the impacts of a technique or practice was
needed, to allow recommendations to be made with confidence. Most investment was in
practical, farm scale investigations, demonstrating a concept to target audiences and capturing
the results. Resources were also aimed at products, tools and activities to help farmers
develop skills or confidence in the techniques. Extension activities were used to raise
awareness, provide information and to promote discussion between farmers.
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2.

Goal, objectives, targets and success factors

The goal of the Grain and Graze program in South West Victoria was to find a balance of
crops, pastures and livestock that increases profit, while maintaining and enhancing the
natural resources in the region.
The three regional objectives that support this goal were:
1. Increased average gross margins by at least 13.7% through a combination of increased
productivity and reduced costs. Stubbles will be managed, beneficial break crops
established and pastures made more productive in winter.
2. Improved catchment water quality, consistent with catchment strategies, through
maintaining and enhancing more than 2,000 ha of native grasses and establishing or
protecting 500 ha of revegetation.
3. Engage, through communication, extension and participation activities, at least 1200
farmers in the Corangamite and Glenelg Hopkins catchments‟ Grain & Graze activities
between 2004-2008 with a view to change on farm / adoption of recommended Grain &
Graze practices on at least 550 farm businesses.
Details surrounding the development of these regional objectives and the measures of success
are presented.

Objective 1: Increased average gross margins by at least 13.7% through a combination
of increased productivity and reduced costs. Emphasis was on improved management of
stubbles, developing a beneficial (legume) break crops and examining ways of making
pastures more productive in winter.
Improved management of stubbles
Grazing stubbles after harvest has been an accepted practice among cropping farmers. It has
been used to reduce stubble loads and at times provide valuable out of season feed for
livestock. However an increasing number of farmers were questioning the negative aspects of
grazing, including:
Increasing the population of difficult to control weeds, especially annual ryegrass
The laying down of some standing straw that makes burning, pre sowing herbicide
incorporation and sowing more difficult to undertake.
Soil compaction leading to poorer crop returns in later years.
The alternative management practice was to burn the residual without grazing, especially
wheat stubble. This practice not only has environmental consequences (air quality, loss of
groundcover), but in many cases farmers may forego valuable feed for livestock. There was
an urgent need to quantify the benefits and costs from grazing stubble to provide farmers with
the means to maximise the grazing benefits while minimising or avoiding the negative effects.
Grazing a crop during the vegetative stage was not an accepted practice in South West
Victoria, especially as a means of reducing stubble mass. The quantification of grazing in
winter on subsequent stubble loads was not known, nor was there a full appreciation of other
benefits and costs associated with grazing cereals in winter, such as an alternative feed supply
and any negative environmental effects.
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However with the expansion of cereal cropping, this provided an apparent untapped feed
resource that had already had the costs incurred at sowing. It had the potential to provide low
cost feed.
Farmers said they did not graze these crops because:
The crops were unable to recover from grazing (not labelled dual purpose or not sown
early enough),
the accepted grazing principles were rarely reached (eg minimum available drymatter was
seldom reached with a traditional May sowing)
grazing would reduce grain yield.
Crop stubbles were also burnt because of the build up of crop establishment pests, especially
slugs and European earwigs. Burning would reduce this habitat, thereby reducing survival of
the pest before sowing.
There was a need to find alternative ways to control crop pest to reduce the reliance on
burning. While integrated pest management (IPM) was not directly stated in this objective, it
was an integral part of trying to find an alternative means of pest control.
It was anticipated if quantification of the benefits and costs could be achieved, and the
benefits outweighed the costs for most farmers, there would be a reduction in the amount of
stubble that required burning.
Success would be measured by management of stubbles in ways that reduce the area burnt.
Developing a beneficial (legume) break crop
Previous work by the DPI in Hamilton had identified several annual clovers, arrowleaf clover
in particular as a suitable beneficial break crop. However negative experiences by farmers
made this alternative less attractive and lucerne was examined as an alternative.
Lucerne offers many benefits to the farming system. These include nitrogen fixation,
perennially, the drying of the soil profile leading to a reduction in deep drainage and the
production of out of season feed. However farmers also identified two drawbacks with
lucerne. The first was poor winter growth compared to pasture and the less than ideal weight
gain when stock graze lush lucerne.
For lucerne to be a credible alternative in the crop rotation, the issues of poor winter growth
and better livestock growth rates needed to be addressed. This was tackled by improving total
dry matter production of lucerne by direct drilling a cereal into an established stand for winter
production and investigating ways of increasing growth rates when stock are grazing lush
lucerne.
Success would be measured by the increased use of lucerne as a break crop in the farming
system.
Making pastures more productive in winter
The adoption of raised beds enabled crops to be grown in areas previously thought to be too
wet. Observations of crops grown on raised beds showed significantly greater drymatter
where waterlogging was removed. This prompted the question would pastures grown on
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raised beds produce significantly more drymatter than on non drained land and what were the
environmental impacts (if any)?
This work contained some considerable risk, if the production benefits were positive but the
environmental consequences were unfavourable. This was identified in the risk management
schedule which suggested to limit extension planned until impacts are appreciated. Therefore
no specific targets were set until the impacts were understood.
The combination of these activities was calculated to increase whole farm gross margins from
$320/ha to $364/ha or by 13.7%. The majority of these gains were to be derived from the
lucerne break crop (39%), stubble grazing (23%) and IPM (27%).

Objective 2: Improved catchment water quality, consistent with catchment strategies,
through maintaining and enhancing more than 2,000 ha of native grasses and
establishing or protecting 500 ha of revegetation.
Water quality and vegetation decline were high priority issues for the two regional Catchment
Management Authorities (CMA). While efforts were being made to encourage vegetation
protection through CMA grants, ecosystem services payments or vegetation planning
overlays, the continued reduction in native grasslands means farmers were placing the
potential cropping benefits ahead of the biodiversity values.
Credible production benefits derived from beneficial species residing in native vegetation is
scarce, although anecdotal observations and unsubstantiated hypothesis abound. It was
accepted that stronger links needed to be established between the retention and enhancement
of native vegetation and the production system before many farmers would become interested
in vegetation protection and enhancement.
The focus was to explore the link between native grassland vegetation and improvements in
pest management as part of an IPM program. This required establishment of the relationship
between beneficial species and vegetation quality that showed a viable IPM program was
enhanced by native vegetation. If a positive beneficial species / vegetation quality
relationship existed, then there was a need to develop techniques to enhance the quality of the
native grasslands to improve the beneficial populations.
It was anticipated if the link could be established, the extension of the findings would lead to
increased vegetation protection and enhancement. Success would be measured by the
numbers of farmers following IPM principles and the increased area of native vegetation
under management.
It was anticipated water quality benefits would be achieved through improved adoption of
lucerne (drying soil profiles and reducing nitrogen inputs) and the reduction in stubble
burning (reducing the amount of exposed soil with nutrients concentrated on the surface at the
autumn break). There was no direct measurement of these components as the benefits have
been recognised through earlier studies. Additional environmental benefits derived from the
projects were also identified (appendix 1).
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Objective 3: Engage, through communication, extension and participation activities, at
least 1200 farmers in the Corangamite and Glenelg Hopkins catchments’ Grain & Graze
activities between 2004-2008 with a view to change on farm / adoption of recommended
Grain & Graze practices on at least 550 farm businesses.
There are an estimated 2,700 mixed farming businesses in South West Victoria (Grain and
Graze, 2003) meaning 45% of all mixed farming businesses were required to participate in
activities and 19% adopt some practices. These were considered very ambitious targets,
given most activities required a development phase before the practices could be extended
with confidence. The targets also assumed development would progress as planned and that
the results continued to be favourable. This was a high risk approach but was dictated by the
participation and adoption goals set by the national Grain and Graze program.
The activities chosen for investigation were strongly influenced by the required participation
and adoption targets. They were activities that if they had a favourable outcome, would have
rapid appeal to farmers. The targets were particularly challenging for the environmental
outcomes required in the program, as many of the impacts are long term and some of the
cause and effect relationship are not well established. This required extrapolation of activity
to outcome.
The target of participation by 1200 farmers and on farm adoption by 500 farmers was
accepted for the region.
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3.

Discussion of activities and results

Activities and results are presented for seven project areas (as per figure 3). Specific research
components are discussed and the key findings from the research work are listed. For some
projects, the research findings were necessary before commencing extension activities. In
other cases the research and extension operated in parallel.
Extension products, tools and activities were designed to achieve change on farm. The
extension products have been mapped against the change on farm model, to represent the
primary intention of the activity (eg motivation, exploration and trialing or farm practice
change). In some instances progress did not reach the farm practice change stage of the cycle.
The reasons for this are discussed.
A summary of the extension activities are provided (table 2), with details in appendix 2.
These numbers do not include extensive activities being conducted in June 2008.
Table 2: Summary of extension activities
Extension activities

Number of
events
38

Number of participants

63

3470

Total engagement
Activity inside region

101
68

4790a
3070

Activity outside region

33

1720

Active engagement (eg
workshop, farm walk
etc)
Passive (eg Presentation)

1320

Media and other communication activities were comprehensive, with 52 articles or interviews
conducted. A summary of the media / broader communication materials is provided
(appendix 3).
Comments regarding research finding and broad extension activities are followed by a
superscript number. This refers to the specific research report and/or copy of the extension
material or product. A list of all reports is provided (appendix 4), with electronic copies in
the attached CD Rom. Research reports contain background (researchable question),
methodology, results, interpretation, discussion and conclusion.
The implications of the activity are discussed, highlighting the potential opportunities and
issues that need to be addressed if the activity is to be expanded or promoted further.

a

Includes multiple participants. 101 events were held with an average participation of 47 people. If each
participant attended 3 events, individual involvement would be 1596 people.
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3.1

Grazing stubble
Grazing stubble
Increase
feed
availability

Reduce
stubble
burning

Grazing stubbles provides both
environmental and production benefits

Large stubbles remain after harvest in South West Victoria. Wheat is the most difficult straw
to manage, as the high fibre component in the stem resists breakdown over summer. It is
calculated that the average stubble loads for wheat is 8.3 t/hab and it is accepted that stubble
above 4 t/ha at seeding usually creates sowing difficulties (R Wardle, pers comm). In wheat
stubbles, burning is commonly used where stubble loads are above 4 t/ha.
Grazing has been one approach to try and manage excess stubble. While grazing reduces the
remaining stubble, it can also increase weed germination at the break, possibly lead to
compaction, lay the stubble down on the ground making sowing more difficult and prevent
the use of some soil incorporated pre sowing herbicides. However if the stubble contains
valuable feed, grazing can be highly beneficial to the livestock operation. When Grain and
Graze commenced, there was no easy assessment of the grazing value of stubble to balance
against the potentials costs.
The work undertaken in this project area had three components. The first was to develop a
simple paddock benchmark that indicated whether livestock would gain or lose weight by
grazing stubble. This would enable a farmer to make a decision that would maximise the
grazing value and minimise the negative effects. The second was to test the effectiveness of
two supplements being widely advertised (and supported by farmer anecdotes) to encourage
livestock to eat standing stubble. The third was a longitudinal study to compare the value and
costs derived from grazing a crop compared to the same crop where no grazing occurred.
The first two aspects of the work required detailed measurement, as there were interactions
between the components in stubble, livestock type, grazing intensity and duration. Paddock
scale research was commissioned to develop the minimum grazing value benchmarks.
Similar detailed paired paddock research was conducted to determine the effectiveness of
stubble supplements on stubble loads and liveweight. The third component involved regular
measurements crop and livestock measurements, including input costs, yield, weeds, grazing,
and soil compaction.
The first researchable question was: What are the minimum quantities of components in crop
stubble to allow stock to gain weight? The second researchable question was: Do two
commercially available stubble additives (Mature Pasture Energiser® or Stubblemax®)
reduce stubble loads and / or increase liveweight gain? Research trials included:
Eight trials measuring the change in stubble components and liveweight on
commercial scale operations1
Two trials comparing the use of stubble additives against no treatment2

b

Stubble loads calculated on the average wheat yields of 3.3 t/ha for the nine years up to 2003 (SWMFP, 1996 2004). At these grain yields, an average of 8.3 tonnes of straw is created (based on a harvest index of 0.40).
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One trial comparing a no grazing (no till) system to a „traditional‟ system of narrow
row spacing and grazing3.
The work was conducted over three years. Key researchers were staff from Southern Farming
Systems, AgVise crop consultancy group and JTC Rural Facilitation. Government agencies
expressed no interest in participating in this work.

Key findings for grazing stubble:
The standing straw and trash contributed to 98% of the total stubble load (range
2.1 t./ha to 8.7 t/ha). The rest was grain and green material.
Grazing reduced total stubble mass by one third to an average of 3.4 t/ha
(reduction of between 19% and 50%).
A simple relations was established to calculate the estimated decline in stubble
mass due to grazing (% reduction in stubble = 0.02 (DSE/ha X grazing days) +
11).
The green and grain components were the first consumed by the grazing
animal. Grazing also altered the proportion of standing straw compared to
stubble trash during the grazing period, with a decrease in standing straw and an
increase in trash or fallen straw.
The greater number of grazing days, the greater the reduction in total stubble
mass.
The thresholds above which livestock gain weight are approximately (answer to
researchable question 1):
o 40 kg/ha of grain
o 40 kg/ha of green material (shot grain and weeds)
Neither stubble additive made any difference to the quantity of remaining
stubble or produced any improvement in animal liveweight (answer to
researchable question 2):
The extension activities around this work have been limited by the delays in generating a
robust set of data and developing a simple assessment procedure to estimate the green and
grain component in a stubble (due to the drought). The assessment tool has only recently
been completed and has been distributed at SFS field days in October 2008. The results of the
stubble additive work were promoted. The first results of the longitudinal study have only
just been collated and will be used by SFS in the future. Progress towards change on farm is
presented (figure 4). Despite these delays, a total of 29 stubble related presentations /
activities were conducted.
The resources invested in stubble grazing research and extension approximately $125,000.
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Extension articles Appendix 2

Research findings1,2, 3

Motivation

Farm
Practice
Change

Stubble
assessment
tool4

Exploration
and trialing

Figure 4: Extension activities for grazing stubble in relation to the change on farm
strategy
Implications
This work will enable better decisions to be made about grazing stubble. There is clearly a
trade off between the grazing value of stubble and the potential negative effects. This will
vary from paddock to paddock and between years. The choice to graze will be a tactical
decision by the individual given their unique set of circumstances.
On the positive side, seven of the eight stubbles assessed had sufficient grain and/or green
material to achieve liveweight gain, suggesting most stubble have some grazing value.
Grazing was also shown to decrease the stubble mass. However the rate at which the
minimum benchmark was reached (and animals began to lose weight) varied from just a few
days to many weeks. This will obviously influence the amount of time available to reduce the
stubble mass.
While stocking rate has a bearing on the time before the minimum grazing benchmark is
reached, the longitudinal study clearly confirms the observations from farmers that weeds,
annual ryegrass in particular, increases due to summer grazing. The emergence of herbicide
resistant ryegrass in this study, necessitated a change in sowing width to incorporate pre
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sowing herbicides, of which summer grazing is not compatible (because it lays the straw on
the ground).
It is anticipated there will be less grazing of stubbles over summer in the future, with grazing
only occurring on paddocks which have significant grazing value. Reference to 10 previous
stubble grazing trials2 shows a range of between 40 kg/ha and 1500 kg/ha of high quality feed
(green material and residual grain) at the start of grazing, with three paddocks containing less
than 70 kg/ha. The stubble assessment tool developed in Grain and Graze will enable farmers
to assess each paddock and determine the size of the grazing value.

Key implications for grazing stubble:
Based on average figures, grazing a wheat stubble paddock for a month will reduce
stubble load by approximately 11% (appendix 4). This would result in 64,800 ha of
stubble containing less that 4t/ha after grazing, avoiding the need for burning.
.
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3.2

Grazing cereals in winter

Grazing cereals
in winter

Increase
feed
availability

Reduce
stubble
burning

Grazing cereals in winter provides
both environmental and production benefits
Grazing cereals in winter was suggested as an alternative approach to managing large
stubbles, but the impact on final stubble loads had not been quantified. Grazing at this time
of year also has the potential benefit of providing drymatter for grazing at a time of year of
low feed supply. However farmers expressed reluctance to graze winter cereal crops, partly
because they believed grazing would reduce grain yield and partly because only varieties with
a dual purpose description could be considered. Other potential impacts on grain
characteristics, weeds and risk of pugging were not well understood.
A combination of 10 replicated research trials (with researchable questions), nine paddock
scale investigations and four farmer based comparisons were undertaken. Some of this work
was undertaken in Tasmania and Gippsland. A list of all results and products are presented
(appendix 4, no‟s 5 to 24). The trials recorded observations on some or all of the following.
Drymatter available at grazing for different crops and varieties in relation to time of
sowing, sowing rate, growth stage and fertiliser use
Impact of grazing on livestock, grain yield and grain characteristics and remaining
stubble loads
Effect of grazing on crop disease, weeds and soil structure.
The culmination of this work was the production of the Grazing Winter Crops workshop
notes25 and simple to use ready reckoner for high26 and low27 rainfall zones. The workshop
notes provided a summary of the key research findings from South West Victoria and other
Grain and Graze regions. A simple feed budget calculator28 (Excel based program) was also
created to calculate grazing days and stocking rates for various cereal crops.
The work was conducted over four years with key researchers staff from SFS, AgVise crop
consultancy group, FalkinerAg consultants and 13 farmers. Government agencies expressed
no interest in participating this work.
Key findings for grazing winter crops
All winter cereals can be grazed, not just dual purpose or winter wheats.
Grazing can commence with as little as 400 kg/ha of drymatter
Cereals can be grazed „into the ground‟ and will recover if there is adequate
moisture
The typical drymatter available for grazing is in the range of 750 kg/ha to 2,500
kg/ha
The variability in drymatter production is strongly influenced by crop type eg
barley, wheat, winter wheat, triticale and climatic conditions rather than individual
varieties
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Key findings for grazing winter crops (cont)
The drymatter is of high quality (energy > 12 MJ ME/kg, protein > 25%) but this
varies depending on the stage of vegetative growth
Increasing sowing rates and early use of nitrogen will increase drymatter
production and not impact on grain yield
Grazing will delay flowing of the crop, with the greatest increase where grazing
finishes at growth stage 30. If grazing finishes earlier than growth stage 30, the
length of the delay is reduced
There is no impact on grain yield if grazing is completed before growth stage 30
providing adequate moisture is available after grazing. For every growth stage
after growth stage 30, yield declines by approximately 8 %
Grazing will have an impact on grain quality, with the protein content of grazed
barley grain reduced compared to no grazing
Grazing will reduce the stubble remaining after harvest by 11% if grazing is
completed before growth stage 30. For every growth stage after growth stage 30,
stubble mass declines by further 9 % but grain yield is also affected
Significant liveweight gain can be achieved by grazing crops is adequate animal
health issues are adequately addressed
There is some evidence grazing will reduce the extent of crop disease but may
increase weeds such as annual ryegrass
There was no evidence grazing will lead to increased soil structure decline
(pugging and compaction), however the trials and observations were undertaken
during unseasonably dry winter periods.
The extension activities around this work have been extensive. A summary of the extension
activities directed at the grazing cereals in winter component are listed (table 3), with
important products, tools and activities mapped against the change on farm cycle (fig 5).
Table 3: Summary of extension activities for grazing cereals in winter
Type of activity
Number Participants
Written / electronic communication
23
N/A
Presentations eg seminars, field days etc
49
2390
Interactive activities eg workshops, courses
22
900
Modifications were made to the MLA feed demand calculator to include grazing cereals and a
consultancy support services was provided to more than 20 farmers who attended the Grazing
Winter Crops roadshow. Additional information will be provided to local consultants and
agronomist in June 2008.
The resources invested in stubble grazing research and extension approximately $235,000.
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Media articles Appendix 2

Farmer case studies6

Motivation
Agronomist /
consultant
training (June
08)

Farm
Practice
Change

Grazing crops
consultancy service
Grazing winter crops feed
calculator28
Grazing cereals in MLA
feed demand calculator

Crop pasture
walks Appendix 3

Exploration
and trialing

Grazing winter
crops ready
reckoner26, 27
Grazing winter crops
workshop notes25
Grazing winter crops
roadshows

Figure 5: Extension activities for grazing winter cereals in relation to the change on
farm strategy
Implications
Grazing cereals provides a massive increase in the feed availability in winter which has
significant whole farm implications. The favourable climatic conditions in South West
Victoria provide confidence to graze any crop without compromising grain yield as long as
some agronomic conditions are met. Given the area of crop sown, a huge feed resource has
been unlocked provided at low cost as most of the inputs are associated with the crop.
However it is critical farmers view the feed resource as an opportunity in the farming system
rather than building a system that relies extensively on grazing winter crops. Variability at
the autumn break means there can be a threefold difference in drymatter available for grazing
up to growth stage 30 from year to year and a wet winter could prevent grazing for some time
so as to avoid soil structure decline (pugging and compaction). Contingencies need to be
developed to cope with this variability.
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Key implications for grazing cereals in winter:
A conservative approach to the potential feed on offer still provides an increase in whole
farm winter feed quantity by approximately 10% (appendix 5). If this feed enables
farmers to spell their pastures, then improvements to enterprise gross margins of up to
17% are achievable (Salmon, 2007). From a whole farm perspective, profit would
increase by $27,000 or 15% (Bathgate, 2008).
The impact on the amount of stubble remaining is also significant. If grazing is completed
by growth stage 30, stubble yield are reduced by 11% or 0.55 t/ha. This equates to 28% of
crops that were above 4 t/ha shifting to below 4 t/ha and theoretically avoiding the need to
burn. This would result in a further 64,800 ha of stubble containing less that 4t/ha,
avoiding the need for burning.
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3.3

Integrated Pest Management

Integrated pest
management
IPM provides both environmental
and production benefits

Increase
feed
availability

Reduce
stubble
burning

Increased
benefits from
native
grasslands

Integrated pest management had not been widely developed at the start of Grain and Graze.
While the principles of IPM were established in other industries such as horticulture, there
was very little understanding of the abundance and diversity of beneficial species in crops and
pastures or the impact various farm practices had on beneficial predator survival. To achieve
success, measured by farmers following IPM principles, rapid development of a basic
understanding of IPM was required. There was insufficient time to conduct detailed research
and then extend it. Therefore research, development and extension activities were conducted
concurrently, with much of the insights being gained from on-farm trialing and observation.
The research component focussed on understanding some basic interactions between pests,
predators and farm practices. The specific investigative work included:
Beneficial species survey of 30 crop, pasture and native grassland paddocks on 10
farms29
Supporting post graduate work on the role of spiders in IPM30
The screening of herbicide for potential insecticidal properties31
Investigation into the reasons for sporadic lucerne flea outbreaks in lucerne crops (in
progress).
Journal paper on the challenges facing the adoption of IPM32
The key researchers were IPM Technologies, a small consultancy group specialising in IPM.
There were no other organisations with the expertise on this topic. Post graduate support was
provided by the University of Melbourne, with some collaboration from DPI.
Key findings for IPM
60% of all paddocks surveys contained sufficient beneficial species to enable an
IPM program to be adopted
The 40% of paddocks that did not contain beneficial species were linked to regular
broad spectrum insecticide use
The six most common spider species collected were 85% of the total spider
population
Spiders only made up 13% of the total invertebrates collected, but they provided
69% of the total predator population
Spiders are extremely voracious predators with large wolf spiders having recorded
as killing 90 lucerne flea in a 24 hour period

Sprayseed herbicide is highly toxic to lacewings and staphylinid beetle
predators
Sprayseed, Gesaprim and TriflurX are moderately toxic to bdellid mites.
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As IPM was a new concept in broad acre cropping and grazing, a range of extension activities
and products were developed to assist with awareness raising and skills development. These
actions were specifically targeted at different phases of the change on farm strategy (figure 6).
A summary of the extension activities directed at the IPM component are listed (table 4)
Table 4: Summary of extension activities for IPM
Type of activity
Number Participants
Written / electronic communication
27
N/A
Presentations eg seminars, field days etc
12
830
Interactive activities eg workshops, courses
11
330

The resources invested in IPM development were approximately $315,000.

Awareness workshops Appendix 3

Farmer case studies33
IPM „how to‟ brochure34

Motivation

Farm
Practice
Change

IPM course35
Exploration
and trialing

IPM book36
Ongoing research information to
trained agronomists (June 08)

Identification poster37

Figure 6: Extension activities for IPM in relation to the change on farm strategy
Implications
Integrated pest management has a critical role to play in mixed farming in the future. The
drivers for adoption are rapidly emerging, both from a grower and consumer perspective. For
farmers the opportunity to reduce input costs, the ability to avoid using toxic chemicals, the
fear of potential insect resistance in the future and the reduction in the number of chemicals

19

Corangamite / Glenelg Hopkins Region – Final report for Grain and Graze

available are strong motives to change. Consumers are likely to demand clean green
products.

Key implications for IPM:
This work has shown IPM is possible on farms. However there are many gaps that will
limit widespread adoption unless they are addressed. These include:
Lack of skills and confidence by farmers and their advisors on appropriate actions
to take. Without adequate support, the stress experienced means farmers will
revert to previous actions eg boom spraying non selective insecticides
Limited knowledge of the impacts some farm practices have on the population of
beneficial species eg herbicide impacts, cultivation, burning, stubble retention etc
Registration of „softer‟ horticultural insecticides for use on baits, seed dressings
and broad acre application.
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3.4

Sowing cereals into lucerne
Increase
feed
availability
Sowing cereals
into lucerne

Sowing cereal in lucerne has production
benefits and extrapolated environmental
benefits

New legume
break crop

Lucerne is emerging as a valuable perennial legume to use in a mixed farming system. Work
by Bathgate suggests increasing lucerne in the system would provide a substantial increase in
whole farm profit (Bathgate, 2008). Historically lucerne was only grown on light, well
drained soils which limited its application. In the past decade this has changed, with interest
driven by the need to find a break crop after six to nine years of continuous cropping, a lack
of a suitable alternative legume like peas or lupins and the improvements in crop agronomy
that minimise waterlogging. The continual rise in the cost of artificial nitrogen will add to
the interest.
Farmers have commented that poor winter growth as an impedient to sowing more lucerne in
the future. The Grain and Graze program wanted to examine low cost methods of boosting
winter growth while maintaining the contribution of the lucerne stand during other times of
the year. Cereals were chosen as one approach to increase production. Cereals have high
winter growth, can be established with existing farm machinery use for cropping and the plant
can be grazed out, simply by eating the growing point (unlike annual grasses which increase
tillers if grazed).
While the agronomy was understood, the production and livestock benefits had not been
quantified. Two research trials were completed to quantify the potential production benefits.
The work included:
A comparison of drymatter production from different break crops38
Animal production by using cereals in lucerne39.
Key findings for sowing cereal into lucerne
Cereals increased total winter feed production by between 14% and 41%
Barley provided the earliest drymatter, with wheat providing later season
production
Lucerne plant survival is reduced by about 10% each time sowing occured
Cereals in lucerne enabled higher winter stocking rates (9.4%) and resulted in
increased lambing (7.4%) and heavier lambs at weaning (12%) compared to the
lucerne only
The gross margins indicated a significant financial gain over lucerne only, with
gross margins of $146/ha (in a drought year).
The key researchers were AgVise Consultancy Group.
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Interest in the concept quickly grew and emphasis was directed towards getting farmer
experiences with the approach. Grain and Graze monitored four farm trials in 2007 and
recorded the farmer experiences40. Extension activities centred on awareness raising and on
farm trialing. These actions were specifically targeted at different phases of the change on
farm strategy (figure 7). A summary of the extension activities directed at the cereals in
lucerne are listed (table 5).
Table 5: Summary of extension activities for cereals in lucerne
Type of activity
Number Participants
Written / electronic communication
19
N/A
Presentations eg seminars, field days etc
27
1670
Interactive activities eg workshops, courses
17
490

The resources invested in cereals in lucerne (and other legume break crop) development were
approximately $227,000.

Presentations at farmer
groups
FAQ brochure for
cereals in lucerne41
Motivation

Farm
Practice
Change

Ongoing research information to
trained agronomists (June 08)

Exploration
and trialing

Monitoring
Farmer trials /
case studies40

Figure 7: Extension activities for sowing cereals in lucerne in relation to the change on
farm strategy
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Implications

Key implications for sowing cereals into lucerne:
Lucerne has a major role in improving the profitability of mixed farming. Modelling by
Bathgate suggests a $4,000 increase in farm profit if lucerne was optimised in the crop
and livestock mix (appendix 8). Cereals sown into lucerne have a niche in improving the
winter feed supply and therefore will make lucerne more attractive to use. The technique
is low cost and requires no specialisation to apply.
It is unlikely all lucerne paddocks on a farm would be sown each year and grass weed control
is more difficult if a cereal is sown in lucerne and a small reduction in plant populations due
to sowing would thin stands if practiced every year.
Soil changes were not measured in this work, although there is enough evidence to believe
lucerne will dry the soil profile reducing deep drainage and provide a substantial source of
nitrogen to the cropping system. Being a perennial, lucerne provides groundcover at in late
summer, reducing the effects of wind erosion.
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3.5

Enhanced grazing of lucerne over summer

Enhanced grazing of lucerne over summer
has production benefits and extrapolated
environmental benefits

New legume
break crop

Enhanced
grazing of
lucerne over
summer

Farmers report less than ideal growth of livestock grazing lush lucerne and increased deaths.
Improving growth rates of stock grazing lucerne would make lucerne more attractive and
improve the returns from the crop.
Many explanations have been offered as to why stock grazing lush lucerne do not reach their
growth potential. The solutions also vary and while good in theory, none have been tested for
their impact or practicality in adoption. The Grain and Graze program wanted to test some of
the possible solutions, with the emphasis on the livestock response (liveweight gain) rather
that why the response may be occurring.
Two farm scale research trials were conducted. The key researchers were Murdeduke Estate,
AgVise Consultancy Group, FalkinerAg and Latrobe University.
The first trial42 tested possible solution identified by well respected animal nutritionists.
Key findings from the first supplementation work
Significant weight gain achieved by lambs receiving 50gm to 100gm of a
proprietary weaning pellet
Feeding barley or straw achieved similar results to the control, although this
response is most likely because the animals did not eat the supplement on offer
The response to the proprietary weaning pellet was only seen when the lucerne
was „lush‟ with protein above 22% - 25%
The cost of the proprietary weaning pellet was greater than the extra liveweight
gain.
This indicated additional liveweight gain was possible on lucerne (confirming farmer
thoughts), although the current treatment was not cost effective and was only achieved when
the lucerne was high in protein.
A new low cost pellet (called the Latrobe pellet) was formulated and tested in a second trial43.
The proprietary pellet used in the first trial was also included to act as a marker.

Key findings from the second round of supplementation work
Both pellets significantly increased liveweight compared to the lucerne only, with
the new pellet achieving a 55gm/hd/day increase and the proprietary pellet a 67
gm/hd/day increase
The Latrobe pellet lowered blood ammonia levels by more than 25%.
The financial gain from the Latrobe pellet was $2.49/hd compared to a loss of
$3.49 from the proprietary pellet.
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Extension activities were limited because of the investigative work that was required. Field
days were held at the trial site and livestock results published. However the formulation of
the Latrobe pellet has not been released until all blood samples, rumen digestive contents and
liver samples have been fully analysed (currently underway).
The resources invested in cereals in lucerne supplementation were approximately $69,000.
Implications

Key implications for supplementation of stock on lucerne:
These investigations clearly demonstrate the unrealised potential of livestock grazing lush
lucerne. The use of the Latrobe pellet increase growth rates over a seven week period by
20%, with modelling suggesting it has the potential to add $7,000 to the farm system. It is
surmised similar results would occur with stock grazing very high protein pasture and
maybe even cereals.
Further development work is required to explore the full potential of these findings, to
examine how the cost of the supplementation could be reduced and develop easier ways of
administering the supplement.
This work has critical implications for the livestock industries, as it has the potential to
change the costs and returns of not only lucerne but maybe also high protein pastures and
grazed cereals. It influences the efficiency of feed conversion, meaning greater return can be
achieved without changing the quantity of feed grown. All the costs are attached to the
supplementation. Changing the returns from these operations may well change the
appropriate crop and pasture mix on a farm.
.
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3.6

Reduced waterlogging of pasture

Reduced waterlogging of pasture was
anticipated to have production benefits but
the environmental impacts were unknown

Reduced
waterlogging of
pasture

Increase
feed
availability

Previous research by SFS has clearly demonstrated that a reduction in winter waterlogging by
surface drainage can lead to substantial increase in crop yield grown in areas previously
considered too wet for winter crops. Other preliminary research suggests that there may also
be productivity gains to be captured by shortening the period of water logging of pastures
during winter in these areas. However the potential impact on pastures was unknown.
As crops grown on raised beds move to a break phase, there was a need to understand the
production and environmental implications if farmers chose to grow a short term pasture
rather than say lucerne. A detailed research trial was established to examine the implications
of two different methods of surface drainage, raised beds and humps & hollows compared to
an undrained control treatment. The work was conducted by Graeme Ward and Tim
Johnston from the Department of Primary Industries.
The researchable question was: Do raised beds improve pasture production and what are the
environmental implications?
It was unclear if the treatment would have significant environmental implications and the
extension approach evolved as the results were generated. The drought in 2006 affected the
results as there was only one runoff event. The 2007 season was more favourable. Despite
the difficulties, the results clearly pointed to some major production and environmental
impacts.
Key findings from reduced waterlogging of pastures
In both years, total annual pasture dry matter (DM) yields from the raised bed
treatment were substantially less than for the undrained and the hump & hollow
treatments
In the drought year of 2006, the raised bed treatment grew 37% (2.8 t DM/ha) less
while the hump & hollow treatment grew only 7% (0.6 t DM/ha) less than the
undrained (total of 7.6 t DM/ha)
In the higher rainfall 2007 year, the raised bed treatment produced 15% (1.6 t
DM/ha) less pasture than the undrained. In contrast, the hump & hollow grew
10% (1.1 t DM/ha) more than the undrained (total of 10.7 t DM/ha) in 2007
The reasons for the lower than expected pasture yields on the raised beds are
speculated to be a combination of low yields in the furrows, poorer plant
establishment and density on the beds and a reduction in the water holding
capacity of the soil relative to the other treatments
Soil physical health was however considerably better on the raised beds than the
other treatments. Aeration porosities at field capacity in November 2007 were a
very healthy 16.3% in the raised beds, a moderate 11.8% for the hump & hollow
and a poor 7.0% for the undrained
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Key findings from reduced waterlogging of pastures (cont)
No significant differences in ewe or lamb weights at weaning were found between
treatments in either year. This was most likely due to the set stocked sheep having
pasture on offer in excess of requirements for most of the spring. In 2006
however, the raised beds were stocked at around 1 ewe/ha less due to the lower
pasture growth rates
From a catchment and general environmental health perspective, the water run-off
results raise some concerns about the environmental impact of growing and
grazing pastures on raised beds
The raised beds proved to be very effective in removing excess water from the
pasture. Over 2007, the raised bed treatment (47.1 mm) had 170% more runoff
water than the undrained (17.4 mm) while the hump & hollow (26.7 mm) had 53%
more runoff
Both drainage treatments had considerably higher concentrations of, and total
loads of phosphorus (P) and nitrogen (N) in runoff water. Of particular concern
were the losses of 0.5 and 0.4 kg P/ha for the raised bed and hump & hollow
treatments respectively compared to 0.1 kg P/ha for the undrained in 2007. For N,
corresponding losses were 6.3, 2.1 and 0.9 kg N/ha for the raised beds, hump &
hollow and undrained respectively.

A detailed research report was provided (Ward & Johnston, 2008).
The resources invested in reduced waterlogging of pastures was approximately $312,000,
with an additional $250,000 from the DPI.
Implications
Although only conducted over two years, the results demonstrate there are no production
gains to be realised by sowing pasture on raised beds. Such findings should be adequate
reasons for farmers not to implement these practices. However the greater implications relate
to the environment insights from this work.
Major waterways in South West Victoria are under stress due to a lack of runoff caused by the
drought but also by changed farm practices. Climate change may exacerbate the situation.
Reduced surface runoff is readily acknowledged by Catchment Management Authorities and
investigations are underway to increase the amount of water reaching waterways and
wetlands. These results clearly show raised beds increase runoff compared to undrained
land, which can be viewed as a positive. Yet the time the runoff occurs is often intensified by
raised beds, increasing the potential for erosion and downstream flooding. The data from this
trial also shows a significant increase in nutrient runoff from raised beds. This is highly
undesirable.
The research also concludes the porosity of the soil is greatly improved by raised beds, with
increased large pore spaces. A „healthy soil‟ is often described as one with greater larger pore
space. This is believed to be desirable, where lower porosity is assumed to mean poorer root
growth and water storage and by implication less potential production. But this work clearly
shows improved soil porosity led to poorer pasture growth, as water that is retained in the
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undrained pasture readily drains out of the soil profile where raised beds are established. As
this water drained, it carried nutrients.

Key implications for reduced waterlogging of pasture:
The direct implications of this work is that there are no production benefits to be gained
from sowing pasture on raised beds and there are significant negative environmental
effect. The results also challenge the somewhat simplistic thinking and definitions that
are often associated with natural resource management issues, especially in terms of the
assumed benefits of improving soil structure.
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3.7

Native grassland management
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Native grasslands management provides both
environmental and production benefits

Most native grasslands in the mixed farming system of South West Victoria are fragmented
and degraded. While significant Government resources are being directed into the protection
of highly quality remnant areas, there was also a need to investigate what management actions
could be taken to improve the diversity of degraded grasslands and appreciate over what time
frame improvement may occur.
Grain and Graze partnered with the Department of Sustainability and Environment and the
Catchment Management Authorities to continue the longitudinal study on the effect of
different grazing management techniques to enhance native grasslands. The project entitled
Long-Term Ecological Grazing (LTEG) project began in 2001 (then as the Eco-rich
Grazing project funded by Primary Industries Research, Victoria). Grain and Graze continued
to co-fund the work when DPI resources finished.
Three experimental sites at Birregurra, Darlington and Hamilton were monitored using
grazing regimes of no rest, always rested, winter rest, spring rest or summer rest.
Key findings for native grassland management
More forb species were found in the experimental plots at Darlington (17 +/-1)
than at Hamilton (13 +/- 1) and Birregurra (12 +/- 1) and most of the species
richness was due to native perennial forbs
Darlington had 6 species not found at either of the other sites, Hamilton had 5
unique species and Birregurra none
Proportionally less exotic species were found at Birregurra.
Significantly more forb species and particularly native daisies, were found in the
spring rest plots
No rest plots had the lowest number of forb species
Always rested plots at Hamilton had low richness values because of significant
disturbance (tunnels, burrows) caused by the native Swamp Rat (Rattus lutreolus).
Forbs in the always rested plots were much larger than those found under the other
treatments. Typically they were flowering and or fruiting
Species richness of exotic forbs (weeds) showed no significant response to varying
grazing treatment and instead was significantly related to location/site
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Documentation included milestone reports and a final report46.
The findings indicated grassland diversity could be improved with different grazing
approaches. To test the robustness of the research findings, grazing recommendations have
been applied to 17 grassland sites of varying quality on 12 farms throughout the region. The
new grazing regimes will be compared to traditional grazing practices.
The researchable question was: Does grazing improve the diversity, species richness and
beneficial invertebrate populations of native grasslands if managed under a prescribed
grazing system?
The initial vegetation sampling has been completed to provide baseline data47, grazing
management guidelines have been discussed with each participating farmer and invertebrate
sampling is to commence at the autumn break.
The extension activities around this work have been associated with promoting the LTEG
research findings and the link between IPM and native vegetation48. A total of 23 events or
activities presenting the native vegetation / IPM connection were staged. The next stage,
which is currently underway, is to test the recommendations with a diverse range of farmers
and use their experiences to build the extension message. The lack of farmer testimonies has
limited the ability to influence change on farm for a wider farmer audience, as the
recommendations have only been established in a research context and have not been
adequately tested under a range of circumstances (figure 8).
The resources invested in native grassland research and extension approximately $148,000
and this has been matched by $35,000 from DSE.
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Figure 8: Extension activities for native grasslands in relation to the change on farm
strategy
Implications

Key implications for native grassland management:
Positive advances have been made in managing native grasslands to improve diversity.
The management recommendations are simple to apply and if proven successful under a
range of situations, could be readily adopted if a farmer choses to do so.
However linking the recommended changes with IPM is essential if active grazing
management of remaining native grasslands is to be adopted by the majority of farmers.
Unlike trees that are visually more obvious in the landscape and provide obvious benefits
eg shade and shelter, native grasslands can look just like any other pasture. This means
other benefits need to be established. It is highly unlikely encouraging improvements in
diversity of native grasslands without tangible benefits to the mixed farming business will
appeal to most farmers.
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4.

What do the results mean for how we manage mixed farms?

From monocultures to multicultures: Building greater resilience and stability in mixed
farming in South West Victoria.
‘Adoption of the Grain and Graze practices means greater resilience of farming in South
West Victoria’ (Regional steering committee member).
Before Grain and Graze, cropping and grazing enterprises were seen as largely independent
activities. Cropping was conducted on part of the farm and animals were excluded from this
enterprise, except possibly for grazing of some stubble. As pastures were replaced by
cropping, the remaining animals were relegated to a smaller and in some cases less diverse
feed base.
Vegetation and waterways on farms were seen as separate entity, often as a boundary
surrounding the other productive enterprises. The environment fitted around independent
cropping and grazing activities, rather than being seen as an integral part of them.
Cropping, pasture and natural resource management specialists re-enforced these beliefs.
Many programs were (and still are) run in a way that re-inforces the monoculture approach eg
raised bed cropping, no till or controlled traffic farming, vegetation protection schemes etc.
This meant that many enterprises on the same farm, (with different proportions based on
individual farmer preferences), operate as independent monoculture systems. Conducting
each of these enterprises independently left the farm operation more exposed to commodity
and climatic variations.
Grain and Graze in South West Victoria identified, researched and encouraged adoption of
practices that bridge the enterprise monocultures, creating opportunities for farmers to value
add or gain synergies in their farming system. These increased opportunities have brought
increased flexibility, which if used appropriately creates greater stability in the farming
operation. It has meant the use of existing resources, working together in additional ways.
‘Farmers adopting Grain and Graze practices have become better at grazing’ (Regional
steering committee member). They can graze crops and stubbles in a way that maximise the
potential gains but do so in a way that minimises damage to soil structure. They know of
ways to enhance the grazing value of lucerne that increases productivity and maintains the
environmental benefits lucerne provides. Remnant native grasses can be grazed in a way that
increases their diversity and persistence, achieving an important natural resource outcome but
also aiding pest management. These new grazing opportunities allow existing pastures to be
spelled, allowing greater production and the likelihood of greater pasture persistence.
A consequence of breaking down the divide between cropping, grazing and the natural
resources is an improved environment, both within the individual farm boundary as well as
across farm boundaries and at the catchment scale. The off farm implications of the practices
are simply an amalgamation of on farm impacts. „The result of these improvements is a
healthier environment from a happier, healthier system, with greater diversity’ (Regional
steering committee member).
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The regional steering committee believe these Grain and Graze activities are the start of a
generational change, where there is greater recognition of the robustness of a mixed farming
system. The result is a farming system that has increased capacity to withstand price, climatic
and regulatory changes. Examples from the national modelling project highlight this
robustness of a mixed farming system (figure 9).
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Figure 9: Whole farm profit for farms with different proportions of crop, for three yield
scenarios (representing different climatic conditions)
Mixed farms that have a high proportion of livestock generally have lower profits compared
to farms with more crop. As the area of crop increases, potential whole farm profit becomes
more sensitive to seasonal conditions, represented here as high, mid (average) and low yield
cereal crops. In a very favourable year, a higher proportion of crop will significantly increase
profit. In a poor year, farms that have a high proportion of crop may have no profit, whereas
farms with a higher proportion of livestock will still make a profit. Increasing the area
cropped increases risk.
This illustrates the benefits of the mixed farming system. At approximately 360 ha of crop
(40% of the farm area), profit will be maximised in all years except those with favourable
climatic conditions. In an „average year‟, more than 40% crop does not provide any increase
in profit. In a dry year, more crop results in less profit. With the uncertainty surrounding
climate change, the profitability of the farm system will be better served and more resilient
with a mix of cropping and livestock.
4.1
Taking complicated technologies to help farmers make complex decisions
Capturing the synergies of mixed farming requires systems thinking. The social research
conducted by Nigel McGuckian recognises complex, mixed enterprise decision making is
made by farming families based on a combination of personal preference, uncertainty and
information. Often the information is very complicated, with many technical aspects needing
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to be considered and implemented correctly to realise the potential benefits and minimise or
avoid any downsides.
‘Grain and Graze does not manage mixed farms in South west Victoria. Farmers do. Neither
does Grain and Graze make the decision for the farmer. But Grain and Graze has
contributed three very important components to assist farmers make these complex decisions
(Regional steering committee member).
The first is the development of approaches to provide opportunity to bridge the enterprise
monocultures. It was achieved through researching new technologies and by overcoming
impediments to the adoption of existing technologies. These investigations created practices
that require some key technical aspects to be considered (table 7).
Table 7: Key technical components for each activity area
Activity
IPM

Native grasslands
Grazing stubbles
Grazing winter cereals

Cereals in lucerne
Pellet supplementation
on lucerne
Removed waterlogging
on pasture

Key technical aspects requiring consideration
Ability to accurately identify pest and beneficial predators,
including maturity, patterns and trends over time.
Skill to determine appropriate response to the results from pest
collections in relation to the economic losses to the crop or
pasture
Ability to determine appropriate grazing regime to increase
vegetative diversity
Accurate identification of minimum quantities of grain and green
material to determine liveweight gain or loss
Quantification of grazing benefits compared to potential silage,
hay or grain losses.
Skill to determine critical growth stages in the crop and
treatments to maximise animal performance
Agronomic requirements for successful establishment and
removal of cereal
Decision on when pellet supplementation will provide an
economic response
Appreciation of production and off site implications (nutrient and
runoff) from pasture on raised beds.

The second is ensuring the technical information is presented in a way that informs farmers
and helps develop skills and confidence. We have provided better information in terms of
presenting the triple bottom line benefits (not just production or financial), shown the
potential downsides of the technologies and framed the information which endeavours to
answer the questions farmers have (rather than what we know). An example is the grazing
winter crops workshop notes that was structured around farmer questions and presents case
studies and handy hints.
Additional tools, such as the crop ready reckoner were included to assist with drymatter
estimation, identifying crop growth stages and feed budgeting. The IPM course structure of
notes and paired paddock comparisons is another example of delivery being designed to help
develop skills and confidence. These types of products assists in alleviating the uncertainty
associated with the decision making.
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Finally Grain and Graze in this region has created opportunities for complicated decision to
be synthesised by individual farmers. Significant resources were invested in monitoring
farmer trials where the technologies were being put to the test. We provided opportunity for
farmers to tell their stories at events and in the media using the monitored results to help
inform the examples.
4.2
The impact on available resources
The Grain and Graze activities promoted in South West Victoria has implications for the way
the natural, financial and intellectual resources are used.
Some activities have changed the attractiveness of an existing practice, which makes it more
(or less) desirable to adopt. In some circumstances there is no significant natural resource
implications beyond what already existed before the activity was adopted. For example two
regional activities involved increasing the productivity of lucerne. These activities are the
direct drilling of a cereal into existing lucerne and then grazing this over winter and the use of
a pellet supplement to increase growth rates of lambs grazing the lush crop. Both treatments
will not alter the environmental benefits from existing lucerne such as drying the soil profile,
improving soil water holding capacity, maintaining summer groundcover and reducing the
future requirements for manufactured nitrogen input.
Implementing these actions will change the profitability of lucerne as a crop, which in turn
increases the adoption of the practice. More lucerne will be sown leading to positive natural
resource implications. However ‘it is improvements to the system profitability, rather than
because of changes to the properties of the lucerne that has led to the natural resource gains‟
(Regional steering committee member).
Other Grain and Graze activities conducted have direct implications on the natural
environment. The grazing of cereals in winter can add directly to the profitability of the
farming system but it has the effect of reducing the amount of stubble remaining after harvest.
High stubble loads are cited by many farmers as the reason for burning, a practices that
exposes soils to wind and water erosion and creates air quality problems, especially around
large urban centres. The practice of grazing a crop in winter will reduce the amount of
stubble burnt by approximately 65,000 ha, but the environmental benefits occur as a direct
result of the change in activity on the crop. No additional grazing is required to capture the
benefits and the extra physical resources needed to adopt the practice are minimal, because
the costs have been incurred in sowing the crop.
Then some activities have both direct and indirect benefits. Integrated pest management
activities have a significant direct impact on the environment, by reducing the use of
insecticides and increasing the diversity of beneficial species in the farming system. The
practice goes from having a monoculture, usually showing as a pest outbreak, to a
multiculture, where sufficient populations of beneficial species maintain equilibrium with
various pests, minimising the economic damage to crops and pastures.
But IPM also provides a bridge between the crop and pasture enterprises and the vegetation
on farms. Work in Grain and Graze has established the importance of adjacent native
vegetation, especially native grasslands in providing a diverse pool of beneficial species that
can repopulate areas where beneficial species have been lost. Crops and pastures contain a
less diverse range of beneficial species in them (because they are largely a monoculture), and
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the adjacent grasslands provide a reservoir to repopulate areas which are either changed due
to an enterprise rotation or where the beneficial species have been lost through insecticide use
of other farm practices.
Indications are the more diverse the native grassland is, the greater the range of beneficial
species present. Such links create a tangible link between protecting and enhancing native
grasslands and the resilience of the production system. There is a strong environmental
benefit, through vegetation protection and enhancement and a reduction in pesticide use, but
this requires a significant investment in intellectual resources by learning new skills and
perseverance to gain confidence in the practice.
‘The regional Grain and Graze program has created tools and products to enable farmers to
be more socially responsible’ (Regional steering committee member). A product such as the
stubble assessment tool enables farmers who are thinking of grazing their stubbles to value
the grazing benefits and balance these against the negative effects of increased weeds,
possible deterioration in soil structure and reduction in groundcover. The grazing winter
crops feed budget calculator assists farmers and advisors make important tactical decision on
grazing winter crops.
4.3
Obtaining a net positive gain
It is important to acknowledge that we rarely get benefits without some associated costs. The
benefits are not realised in all circumstances. Neither are the potential costs. Benefits and
costs will vary from season to season and from year to year. For example in a dry year,
grazing a crop in winter will cause no damage to the soil structure however in a wet year,
grazing which creates pugging and compaction could have long term negative consequences.
Predicting these situations is impossible as they can change rapidly through forces outside a
farmer‟s control. What is important is clearly articulating the potential benefits and costs
associated with each of the activity and under what circumstances they may be encountered.
This is provided for each activity area in the form of a balance sheet (appendix 6), with each
comment assigned a level of confidence, based on the analysis of research and farmer
evidence. It presents information that informs a farmer to make these improved tactical and
strategic decisions. From these activities, overarching statements which have major
implication to a mixed farming system have been identified (table 8).
Table 8: Overarching statement from Grain and Graze activities
Activity
IPM

Native grasslands
Grazing stubbles
Grazing winter
cereals

Statement
Consider the long term picture, not short term gain.
Give time for the beneficial species to do their job.
IPM requires a new level of skill and confidence, so use the experts.
Provides important support for IPM and on farm diversity.
Simple benchmarks are now available to decide to graze or not.
Careful observation is required to get it right .
Can graze wheat or barley without losing grain yield if you do it
right.
Need to be flexible, as climatic conditions may change what grazing
you intended.
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Cereals in lucerne

Pellet
supplementation on
lucerne
Removed
waterlogging on
pasture

Think of winter crops both for dedicated grazing and an opportunity.
Use the experts out there.
It fits well with the whole farm system.
A lucerne stand damaged by sowing will compensate for the
decrease in plants.
We are on the edge of developing a feeding system that will greatly
increase feed conversion.
Significant production and environmental downsides make it
unattractive to adopt.

4.4
Making a decision
‘Farmers will make the decision ‘on balance’ (Regional steering committee member). This
balance will take into account the financial, social and environmental implications. But every
decision will be different.
Above all, being informed and having the capacity to make decisions appropriate for the
situation a farming business finds itself in creates resilience.
‘A mixed farming system is not about optimisation in the short term, but building a farming
system over the long term that reduces the financial and environmental peaks and troughs’
Such a system also reduces emotional stress’(Regional steering committee member).
The activities undertaken in South West Victoria make mixed farming more attractive and
provide farmers with the tools to evaluate and adopt various practices. The analysis by
Bathgate (appendix 8) shows the synergy of these components when he states ‘An important
issue too is that the sum of individual benefits is less than the total benefit if everything is
included’
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5.

To what extent did we achieve what we intended to?

Regional activities included a mix of research, investigations and extension. The level of
investment was unique to each area of activity as was the balance chosen between research,
investigation and extension. The choice was based on consideration of the:
current knowledge on the topic that could be immediately extended
existing level of farmer interest in the topic
ability for farmers to conduct on farm trialing of the technology and
compatibility of the activity with the existing farm system.
This situation analysis of the impediments to adoption is presented (appendix 7). The mix
also changed during the course of the program depending on the success of some activities
and farmer demand.
From the situation analysis two activity areas, namely grazing cereal in winter and sowing
cereals into lucerne had no major barriers to limit the rate of adoption and therefore
significant change on farm should be expected. This was the case. Integrated pest
management was constrained by access to technical expertise to assist in building farmer
capacity and it is anticipated the amount of whole farm adoption, while encouraging, will be
limited in the future unless this is adequately addressed. Four other activities required
research to create new information before change on farm could be expected. Sufficient
knowledge has now been created in three of these four area, grazing stubbles,
supplementation of livestock on lush lucerne and native grassland management that they can
proceed to the trialing and adoption stage. Only the reduced waterlogging of pastures work
produced results that reduced production and had severe environmental impacts.
Encouragement of this practice was not continued.
The extent to which extension has proceeded along the change on farm strategy is presented
(table 9).
Table 9: Extent of progress towards farm practice change (dark grey indicated
significant progress)
Activity

Grazing stubble
Grazing cereals in winter
Integrated pest management
Sowing cereals into lucerne
Enhanced grazing of lucerne over summer
Reduced waterlogging of pasture
Native grassland management

Change on farm strategy
Motivation
Trialing &
Farm practice
exploration
change

No longer encouraged

An evaluation of the program is made against the goal, three original objectives and relevant
success indicators follows.
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GOAL: What balance of crops, pastures and livestock increases profit while
maintaining and enhancing the natural resources in the region?
Whole farm economic modelling indicates a range of between 300 ha and 400 ha of crop will
maximise profit with average crop and livestock yields. This is equivalent to about 40% of
the area farmed. While the profit varies substantially depending on crop yields, the
proportion of cropping around 40% is relatively stable, especially at average and below
average yields (figure 10).
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Figure 10: Whole farm profit at low, mid and high grain yields for a 900 ha mixed farm
at Inverleigh
However adoption of regional Grain and Graze practices indicates that not only will farm
profit rise, but the idea crop mix can be increased (figure 11).
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Figure 11: Whole farm profit at low, mid and high grain yields for a 900 ha mixed farm
at Inverleigh after adoption of all regional Grain and Graze practices.

Three regional objectives support this goal.

Objective 1: Increased average gross margins by at least 13.7% through a combination
of increased productivity and reduced costs.
This has been achieved. Gross margins were not calculated for each regional Grain and Graze
practice. Instead whole farm profit analysis was undertaken for a typical mixed enterprise
business using Midas modelling (Bathgate, 2008). This analysis has been summarised, where
the impact of each regional practice is described (appendix 8).
The analysis clearly shows a profit increase of 35.1% could be achieved if all regional
Grain and Graze practices were adopted, assuming 40% to 50% of the enterprise mix was
cropping (table 10).
Table 10: Calculated increase in profit at 40% to 50% cropping through the adoption
of various regional practices (average grain yields and commodity prices)
Practice
Grazing cereals
Introduction of lucerne
Supplementation of livestock grazing lush lucerne
Integrated pest management
Oversowing established lucerne with cereals
TOTAL

Profit change
$
%
26,500
13.7
25,000
12.9
7,000
3.6
5,500
2.8
4,000
2.1
68,000
35.1
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Some regional practices were individually more profitable than others. These were practices
that primarily addressed the feed gap issues.

Objective 2: Improved catchment water quality, consistent with catchment strategies,
through maintaining and enhancing more than 2,000 ha of native grasses and
establishing or protecting 500 ha of revegetation.
This outcome was only partially achieved. Major advances have been made in knowledge on
how to manage native grasslands to increase diversity and strong links with IPM have been
made which will drive management decisions in the future. However the on farm testing has
only just begun. The foundation has been laid for the outcome to be achieved but requires
more time to be realised.
Nevertheless 17 commercial sized grassland sites have been enrolled where application of the
grazing principles are being applied and IPM monitoring is occurring.
Contributions have been made towards the resource condition targets of the Catchment
Management Authorities (table 11).
Table 11: Grain and Graze practices contributing to regional resource condition
targets.
CMA resource condition target
Maintain and enhance soil condition for sustainable
and productive landuse by 2020 (CCMA RCT Q).
Ensure that the land asset is managed in a sustainable
and improved manner by 2020 (CCMA RCT T).
Maintain the extent of all native vegetation types to at
least 2002 levels (CCMA RCT AF).
Enhance the quality of existing native vegetation by
managing 90% of native vegetation on both public and
private land according to best management practice by
2020. (CCMA RCT AG).

Regional Grain and Graze
contribution
Reduction in stubble burning
Increased area under lucerne
Discourage the use of raised
beds with pasture
Native vegetation – IPM link
Native vegetation – IPM link

Objective 3: Engage, through communication, extension and participation activities, at
least 1200 farmers in the Corangamite and Glenelg Hopkins catchments’ Grain & Graze
activities between 2004-2008 with a view to change on farm / adoption of recommended
Grain & Graze practices on at least 550 farm businesses.
This has been achieved. Awareness of the Grain and Graze program was high within the
region. Both regional (appendix 9) and national surveys (Reed, 2008) confirm 98% of
Southern Farming Systems members (who comprise approximately a quarter of all farmers in
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the region) were aware of Grain and Graze. Fifty percent of non SFS members were also
aware of the program. This equates to 1,650 farmers or 61% of the target audience.
A total of 4,790 people participated in regional Grain and Graze activities, with 13120
involved in workshops and farm walks and the remainder involved in more passive activities
such as attendance at seminars and field days (appendix 2). A proportion of people attended
more than one event.
Significant adoption occurred in grazing cereals, adoption of lucerne (including cereals
oversown in lucerne) and integrated pest management.
The area of cereals grazed by farmers involved with SFS rose from 32 ha in 2004 to 87 ha in
2007 and is forecast to increase to 134 ha in 2008. There has also been adoption by non SFS
members, albeit at a lower rate (table 12). The implications are a significant decrease (64,000
ha) in the area that would require burning. Regional success factor 1 met.
The adoption of lucerne has also increased (table 12). In 2004 only 4% of SFS members had
lucerne, contributing 2.2% of the total land area. By 2007, 61% of SFS members had some
lucerne, with six percent having more than 10% of their total farm area under lucerne. For
those with lucerne, the average area was 65 ha or 4% of the total farm area. Eighteen percent
of farmers surveyed who had no lucerne in 2007 intended to sow lucerne in 2008, with an
average area of 33 ha.
Of those with lucerne, 90% had heard of the technique to sow a cereal into an existing lucerne
stand, with oversowing of cereals increasing from 4 ha in 2004 to 18 ha in 2007 and a forecast
26 ha in 2008. Fifty four percent of farmers with lucerne and just over one third of farmers
without lucerne said Grain and Graze had positively influenced their intentions about using
lucerne. Regional success factor 2 met.
Table 12: Adoption of some regional Grain and Graze practices from 2004 to 2008

Regional
practice
Grazing
cereals
Lucerne
Cereals in
lucerne

SFS
members
(ha)
10,700

2004
Non SFS
members
(ha)
N/A

SFS
members

2008
Non SFS
members

Total
(ha)

Total

10,700

98,700

31,000

129,700

1,540
110

N/A
N/A

1,540
110

30,800
12,300

N/A
N/A

30,800
12,300

Development of the supplementation product for livestock grazing lush lucerne is still
progressing, however 61% of SFS members have heard of the supplement development.
Integrated pest management developed rapidly during the four years of Grain and Graze.
Awareness levels were very high with SFS members (94%), but were also high with non SFS
members 84% (11 out of 13). This indicates the extensive awareness campaign was effective.
Twenty three percent of non SFS members were using some aspects of IPM compared to
eight out of the nine from SFS participants (89%) based on data from Viv Reed and
Associates. Regional success factor 3 met.
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Caution needs to be applied to responses regarding IPM. Many farmers are adoption some
principles of IPM but this does not constitute true integrated pest management. Despite not
having quantitative data on how many farms are practicing full IPM, the shift in intentions
(and most likely practices) is huge. Based only on SFS members, it is estimated 485 farmers
have improved their recognition of predators and are using pesticides more strategically, a
further 430 have improved their pest and predator monitoring with equivalent numbers of
farmers using baits and seed dressings. Two hundred and fifty farmers have improved their
understanding of the importance improved habitat provides for natural predators. The
increased understanding of these component areas will inevitably lead to better, more targeted
decision making, leading to improvements in the environment (vegetation and biodiversity).
Awareness and adoption was also achieved outside the Corangamite / Glenelg Hopkins
region, especially in Tasmania and Gippsland. While the survey data is small, it is clear
adoption in the non target area is also occurring.
The regional program was also successful in engaging consultants/advisors. Key outcomes
from the client engagement include their intentions to advise clients to:
increase the area of cereal grazed in 2008 by 34% over 2007
increase the oversowing of cereals into lucerne by 54% from 2007 to 2008
recommend some or all of the components of IPM.
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6. What have we learnt as participants in a highly complex
project/program?
The regional Grain and Graze program was very ambitious not only in the engagement and
participation targets given the time frame, but also with emphasis on triple bottom line
outcomes. The inclusion of two Catchment Management Authorities who had no prior
working knowledge of RDC funded projects (or strong empathy for agriculture), plus the coinvestment of four national investment partners added a degree of complexity that in
hindsight was bound to create difficulties.
6.1
Program level thoughts
The institutional arrangements evolved while the program was being implemented which
created significant frustration at the regional level, especially in the early stages. This is
probably an inevitable consequence of combining several RDCs and then including numerous
CMAs. The emphasis on the level of research compared to investigation compared to
extension, the importance placed on collaboration and the level of reporting and evaluation
waxed and waned during the program. The emphasis on productivity and/or social and or
natural resource issues seemed to fluctuate depending on the nervousness of the different
RDCs at different times.
This chopping and changing created uncertainty as each contributor endeavoured to get the
outcome they wanted delivered in a way they wanted it. There was a degree of
micromanagement in the program, which was symptomatic of investors not having an agreed,
collective position on the outcome and sticking to it. In future investors should spend more
time reaching these higher level goals, rules for engagement and articulate this to potential
deliverers and then trust the people they have engaged will deliver the outcome they want in
the most appropriate way for regional circumstances.
The program suffered „group think‟ in regard to natural resource management (NRM) issues.
Making regions consider the NRM implications is quite legitimate, but expectations grew in
the program to an extent that every practice had to describe the NRM implications, even
though none may have been measured or were likely to occur. Emphasis on CMA resource
condition and management action targets (which were often poorly defined and unrealistic)
increased this pressure. The response was to make causal links when the evidence was often
not there to support it. It appeared that being seen to consider the NRM implications, even if
the conclusion were unsubstantiated or in some cases wrong, was more important than the
evidence (or lack of). This just devalues the rigorous work that has been done. In future the
temptation to make up NRM implications, just to give the impression that a program has
strong NRM credentials must be resisted.
6.2
National projects
The contribution from national projects to achieve either the program goal or regional
objectives was limited. While some of the projects created new information, eg BiGG, the
direct contribution to achieving regional outcomes was often tenuous or non existent. The
most valuable was the social work, which helped the regional facilitator and steering
committee interpret what the outcomes meant to mixed farming. The national modelling also
provided direct input into the impact of practices, but this occurred only one month before the
end of the program. In future national projects should be directed at supporting the
development of project proposals, by modelling potential impacts if the practice change can
be achieved and then by measuring adoption impacts.
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The effectiveness of the national program manager, national extension co-ordinator and
communications support suffered from some of the issues listed above. The roles these
people had inferred a level of responsibility that at times could not be matched by the
authority given to them. Many of the decisions they should have made had to be „ticked off‟
by others, which reduced their ability to make timely decision with regions. A lack of
flexibility, the need to work within established institutional protocols hampered progress and
created frustration. In the future, the authority for the running of the program must rest with
only one person, the national program manager, who has the ability to engage the people he
or she wants and operate in a way that best delivers the outcome rather than being
constrained by institutional ties.
6.3
Regional arrangements
The SFS delivery model was highly effective in the Corangamite / Glenelg Hopkins region.
The existing infrastructure and networks meant the program „hit the ground running‟ enabling
information to reach a significant target audience (25% of the regional farmers) immediately.
Grain and Graze could participate in established events and communication channels eg SFS
trial results book, email and website, regular field days etc. While some criticism was
levelled at SFS, inferring membership exclusivity, more than 80% of activities were available
to non SFS members. The advantage of utilising an existing network far outweighed the
alternative of creating a new and competing extension group. It is recommended the use of
existing, credible regional organisations be used in the future.
The engaging of a part time regional facilitator with no allegiances to any organisation meant
expertise was sought from the most appropriate source. The SFS model also enabled short
term contracts and partnerships to be formed and dissolved when work was completed (SFS
did not employ their own staff to work exclusively on Grain and Graze but were contracted
and paid to do work as required). Private consultants, universities, training organisations,
computer programmers and State agencies (DPI, DSE) were all engaged to bring their
individual expertise to components of the work. This flexibility avoided being hamstrung by
long term contractual obligation with one or two organisations, which did not have the
expertise or creativity to fill all roles. This approach, while it may not be attractive to
supporting organisations, provides a flexibility and efficiency that is highly advantageous.
Not all funding was committed to specific people or projects at the start of the program. This
enabled parts of the program that were gaining momentum to be increased and other
components scaled back. Regional flexibility within the broad objectives allowed the region
to capitalise on emerging opportunities. It is impossible in a program that wishes to remain
responsive to needs and opportunities to be too specific on the activities that will be
conducted several years into the future. A better approach, which was adopted in this region,
was to revise, set activities and commit resources only six months in advance. It is
recommended that future programs have a financial and activity flexibility and contingency
built into them to improve chances of achieving outcomes as the program progresses.
The regional steering committee performed a vital function. The committee was made up of
farmers, plus one representative from the CMA and DPI. It was not a committee of
stakeholders. The committee only met 11 times during the program but provided guidance to
the regional facilitator and executive officer of SFS. The committee was not responsible for
finances or reporting, but were used to ensure activities remained relevant to the farming
community. Many suggestions made by the regional steering committee were instrumental in
achieving the rapid advance in various practices. Regional steering committees should be
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attached to any future program, to influence the extension approach, but not manage the
program.
The Corangamite / Glenelg Hopkins region benefited from a regional facilitator and host
organisation that had extensive experience in practical extension programs and was strongly
outcome focussed. The change on farm model was well understood which helped inform
what actions to take for various aspects of the program at different times during the four
years. Before selecting a host organisation in the future, the regional facilitator and host
organisation need to have a proven track record of delivering change on farm (rather than an
assumed expertise).
6.4
Overall outcome
Despite the areas of potential improvement described above, the results clearly show Grain
and Graze was highly successful in the Corangamite / Glenelg Hopkins region. Awareness
and participation exceeded expectation and the adoption of some practices that had reached
the whole farm adoption stage of the program were high (eg grazing cereals at 130,000ha in
2008, lucerne planting from 1,540 ha to approximately 30,000 ha, partial adoption of IPM
components by several hundred farmers). There were significant environmental implications
with an estimated 65,000 ha of stubble not being burnt.
In other parts of the program, significant progress was made in creating awareness,
motivation and trialing. The relationship established between IPM and native grasslands is
highly significant, as it will create a tangible, production based link between the environment
and a problem in the farming system (pest damage and chemical use). The potential of the
supplementation if developed further has massive implications to grazing industries.
Above all the program made some major advances in multi investor, triple bottom line
programs. The foundation has been established, that if the above issues are addressed, future
program should achieve greater impacts.
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Appendix 1: Interaction between activities, anticipated results of activities and long term outcomes

Proposed
On farm result of
adoption

Actions
IPM for crop,
pastures and
livestock

Decrease pest control

Catchment
outcomes

Decrease burning
Controlled
grazing of
stubbles.

Decrease weed
control

Decrease air
pollution

Decrease soil
exposure
Strategic grazing
of native grasses

Increase persistence /
quality

Improve
biodiversity
Improve soil
structure

Increase feed supply

Lucerne in a crop
rotation.

Lower cost
of production

Dries soil profile

Decrease
deep
drainage

Decrease N on crops
Reduce
waterlogging of
pastures

Change nutrient run-off &
flows
Decrease
erosion
risk

Increase
Farm
productivity

Improve
water
quality
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Appendix 2 – Extension activity summary

Date
May-05
Jun-05
Aug-05
Oct-05
Oct-05

Oct-05
Oct-05
Oct-05

Activities/products (include all communication,
extension & education activities / products)
Exploration of G&G program and student assignment of
G&G extension component
IPM field workshops at Victorian Grasslands conference.
Farm walk and trial inspection - Barwon Prime Lamb
Group
Site inspection of lucerne on beds by Ballarat Prime lamb
group
Site inspection of lucerne / cereal trial at Lake Bolac by
Streatham Bestwool group (David Watson)

Native grassland field day at Terrinallum
Hamilton SFS field day
Bolac Plains field day – Cereals in lucerne
Supplementing lambs on lucerne field day (Winchelsea)

May-06

Grain and Graze National Forum (IPM)
Program managers (National Landcare Program) visit to
G&G sites

May-06

Aug-06

National forum (1 trade display, 2 x field trips)

Number
of
p'pants

Inside /
outside
region

Students
Farmers, advisors

A
A

32
90

I
I

1

Farmers

A

25

I

1

Farmers

A

8

I

1

Farmers

A

12

I

1

Farmers

A

10

I

1

Farmers

A

10

I

1

Farmers

A

25

I

Farmers, DPI, DSE,
Greening Australia
staff
Farmers, advisors
Farmers, advisors
Farmers, advisors
G&G facilitators &
researchers

A
A
A
A

40
80
20
35

I
I
I
I

A

40

I

1

Agency staff

A

5

I

1

Farmers, G&G
facilitators and
researchers, Funding
partners

A

80

I

St

IPM

Luc

NV

1

1

1
1

1

1

Site inspection of lucerne / cereal trial at Lake Bolac by
farmer students of RIST crop production course (David
Watson)
Site inspection of lucerne / cereal trial at Lake Bolac by
Mutual Trust Managers Group (David Watson)
Site inspection of break crop and stubble trials (Troy
Missen)

Nov-05
Nov-05
Mar-06
Mar-06

Active (A) or
Passive (P)
p'pation

GC

1

1
1

1
1
1
1

1

1

1

1

1

1

1

Target Audience eg
farmer, CMA,
adviser)
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Oct-05

Activities/products (include all communication,
extension & education activities / products)
University of Melbourne, site visit and case study
(advantages / disadvantages of grazing cereals)
IPM course (Day 1)
Marcus Oldham students
IPM course (Day 2)
Lismore landcare group (Watson)
GRDC regional update - 2 presentations on lucerne (David
Watson) and G&G overview (Cam Nicholson)
IPM presentation at Victorian Grasslands conference by Dr
Paul Horne
Workshop with CMA, DPI and DSE staff about cropping
in high rainfall zone and research activities
Presentation to researchers involved with native grassland /
biodiversity / vegetation management

Dec-06

GRDC regional visit to SFS

Date
Sep-06
Nov-06
Nov-06
Mar-07
Mar-07
Jun-05
Jun-05
Aug-05

Mar-06
Mar-06
Mar-06
Mar-06
Apr-06
Apr-06
May-06
May-06
Jun-06
Jun-06

Agvise Services (private crop consulting group)– workshop
for farm clients. Presentation of G&G results by David
Watson
IPM workshop (Lake Bolac)
IPM workshop (Inverleigh)
High Rainfall Zone workshop (Adelaide)
Southern Farming Systems results day (Geelong branch)
Southern Farming Systems results day (Gippsland branch)
Presentation of cereal grazing (and other G&G activities to
Barwon Prime Lamb Group
Presentation at the SW native grassland forum (link of
native grasses and IPM)
Results brochure in Victorian Grasslands Conference
satchel
Presentation of results of G&G activities to Woady Yaloak
Landcare Group

GC

St

IPM

Luc

Active (A) or
Passive (P)
p'pation

Number
of
p'pants

Inside /
outside
region

Tertiary students
Farmers, advisors
Agriculture students
Farmers, advisors
Farmers

A
A
A
A
A

45
22
37
22
25

I
I
I
I
I

Farmers, advisors

P

65

I

Farmers, advisors

P

320

I

P

20

I

P

25

I

1

CMA, DPI, DSE
DPI/ CCMA/
Universities
GRDC advisory
committee

P

25

I

1
1

Farmers
Farmers, advisors
Farmers, advisors
Farmers, advisors
Farmers, advisors
Farmers, advisors

P
P
P
P
P
P

40
20
25
30
80
30

I
I
I
O
I
O

Farmers

P

15

I

1

Farmers, advisors

P

45

I

1

Farmers, advisors

P

1

I

Farmers

P

60

I

NV

1
1
1
1
1
1
1
1

1
1

1

1

1

1
1
1

1
1

1

1
1
1

1

1
1

1
1

1

1
1

1

1

1

Target Audience eg
farmer, CMA,
adviser)
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Date
Jul-06

Aug-06
Aug-06

Activities/products (include all communication,
extension & education activities / products)
Presentation of themes and results to Glenelg Hopkins
CMA implementation committee

Mar-07
Mar-07
Mar-07
Mar-07
Apr-07
Apr-07
May-07
May-07
May-07
Jun-07
Jun-07

SFS Inverleigh crop walk
SFS tour (Gippsland branch)
Presentation of IPM to Evergreen Group (WA), 2
presentations
SFS field day, Inverleigh
SFS field day, Streatham
GRDC update - Wagga Wagga (Watson)
GRDC update - Bendigo
Streatham results day
Agvise Services (private crop consulting group)– workshop
for farm clients. (Watson)
Geelong results day
Beeac landcare group
Gippsland results day (Jon Midwood)
King Island farming group
AWI 'Bounce back forum'
Hesse Bestwool group
Bestwool co-ordinators
Public service review committee
IPM farm walks x 2
Maranoa / Balone G&G region

Jun-07
Jul-07
Aug-07
Aug-07
Sep-07
Sep-07

Presentation at biodiversity conference
Barwon Prime lamb Group
Riverine Plains farming group
Central west tour
GRDC grower update - Lake Bolac
GRDC grower update - Naracoorte

Sep-06
Oct-06
Nov-06
Feb-07
Feb-07
Mar-07

GC

St

IPM

Luc

NV

1

1

1

1

1

1
1

1

1
1
1

1
1

1
1

1
1

1
1
1

1

1
1

1
1

1
1
1

1
1
1
1

1

1
1
1

1

1
1
1
1

1
1
1
1
1
1

1
1
1
1
1
1

1
1
1
1

1
1

1
1

1
1
1
1
1
1

Target Audience eg
farmer, CMA,
adviser)
Farmers, authority
staff
Farmers,
agribusiness,
agronomists
Farmers

Active (A) or
Passive (P)
p'pation

Number
of
p'pants

Inside /
outside
region

P

10

I

P
P

70
8

I
I

Farmers, advisors
Farmers, advisors
Farmers, advisors
Farmers, advisors
Farmers, advisors
Farmers, advisors

P
P
P
P
P
P

70
130
60
220
200
70

I
I
I
O
O
I

Farmers, advisors
Farmers, advisors
Farmers
Farmers, advisors
Farmers
Farmers, advisors
farmers
Co-ordinators
Bureaucrats
Course participants
G&G co-ords
Farmers, advisors,
CMA, Dept
Farmers
Farmers
Farmers
Farmers, advisors
Farmers, advisors

P
P
P
P
P
P
P
P
A
A
P

50
80
30
30
10
120
15
30
4
12
2

I
I
I
O
I
O
I
I
I
I
I

P
P
P
P
P
P

60
25
22
20
85
60

O
I
I
I
I
O
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Date
Sep-07
Sep-07
Oct-07
Oct-07
Oct-07
Nov-07
Feb-08
Feb-08
Feb-08
Feb-08
Mar-08
Mar-08
Mar-08
Mar-08
Mar-08
Mar-08
Mar-08
Mar-08
Apr-08
Apr-08
Apr-08
Apr-08
Apr-08
May-08
May-08
May-08
May-08
May-08
Jun-08
Jun-08
Jun-08
Jun-08

Activities/products (include all communication,
extension & education activities / products)
IPM farm walks x 2
Balmoral Bestwool group
Southern Farming Systems field day - Inverleigh
Southern Farming Systems field day - Bairnsdale
Southern Farming Systems field day - Mininera
Mansfield Bestwool group
Charles Sturt Uni / NSW DPI - stubble management
GRDC update Ballarat - IPM
Rochester dairy discussion group
Landmark Agronomists - Echuca
Grazing cereals Roadshow - Inverleigh
Grazing cereals Roadshow - Dunkeld
SFS results day - Streatham
SFS results day - Inverleigh
Harbingers Farm Supplies - Marnoo
Agvise clients
Seymour Bestwool group
GHCMA - advisor update
Meat for Profit Day - Kyneton
Grazing cereals Roadshow - Naracoorte
SFS results day - Gippsland
Elders clients - Cavendish
Benalla bestwool group
Private agronomy Group (Dickson)
Bestwool co-ordinators - Bendigo
Elders agronomists
Strathbogie Bestwool Group
Victorian Bestwool conference
LWA board tour
Woady Yaloak Catchment Group
Rich River Lamb producers group
Campaspe Lamb producers group

GC

St

IPM
1

Luc

NV

1
1
1
1
1

1
1
1

1
1
1

1
1
1

1
1
1

1
1
1
1
1
1
1
1
1
1
1

1

1
1

1
1

1
1

1

1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1

1

1
1

1

1
1
1
1

1

1

1

1

1

Target Audience eg
farmer, CMA,
adviser)
Course participants
Farmers
Farmers, advisors
Farmers, advisors
Farmers, advisors
Farmers
Advisors / researchers
Farmers / advisors
Farmers
Agronomists
Farmers / advisors
Farmers / advisors
Farmers / advisors
Farmers / advisors
Farmers
Farmers
Farmers
Advisors / CMA staff
Farmers / advisors
Farmers / advisors
Farmers / advisors
Farmers / advisors
Farmers
Farmers
Co-ordinators
Advisors
Farmers
Farmers
Board members
Farmers
Farmers
Farmers

Active (A) or
Passive (P)
p'pation
A
A
P
P
P
A
A
P
A
A
A
A
P
P
A
A
P
P
P
A
P
P
P
A
P
P
P
A
A
P
P
P

Number
of
p'pants
16
12
180
55
150
15
35
70
30
50
80
100
65
60
15
40
9
16
180
45
25
80
15
15
18
12
17
120
8
40
30
15

Inside /
outside
region
I
I
I
O
I
O
O
I
O
O
I
I
I
I
O
I
O
I
O
O
O
O
O
I
O
I
O
O
O
I
O
O
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Date
Jul-08
Jul-08
Jul-08
Jul-08
Jul-08
Jul-08
Jul-08
Aug-08

Activities/products (include all communication,
extension & education activities / products)
Sth Tasmanian farmer group
Nth Tasmanian farmer group
Harbergers Farmer Group (1) - St Arnuad
Elders Farmers Group - St Arnuad
St Arnuad Bestwool Group
Harbergers Farmer Group (2)
Serpentine Bestwool group
Landmark agronomists
TOTAL

GC
1
1
1
1
1
1
1
1
71

St

IPM

Luc

NV

29

1
39

1
47

24

Target Audience eg
farmer, CMA,
adviser)
Farmers
Farmers
Farmers
Farmers
Farmers
Farmers
Farmers
Advisors

Active (A) or
Passive (P)
p'pation
P
P
A
P
P
A
P
P

Number
of
p'pants
30
45
50
25
20
10
25
10

Inside /
outside
region
O
O
O
O
O
O
O
I
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Appendix 3: Media / communication products
Date

Jul-05
Jul-05
Jul-05
Aug-05
Sep-05

Activity (description)
Promotional video for SFS 10 year anniversary
talking about Grain and Graze
Radio interview - ACE radio (Cam Nicholson) on
IPM
Article - Stock and Land on IPM work
Article - Aust Farm Journal on IPM work
Stock and Land column on lucerne as a break crop
Stock and Land column on IPM / native grass work

Sep-05

Radio Interview - Radio National about social
changes in regions (Debbie Shea)

Jun-05

GC IPM/NV Luc Stubble
1

1

1
1
1
1
1
1

Oct-05
Oct-05
Nov-05

Article in Victorian Volcanic Plains newsletter on
G&G IPM work
Weekly Times article on lucerne / cereal work
Article in Beyond the Bale about lucerne / cereal
work
Stock and Land column on lucerne / cereal work
Article - Stock and Land on grazing cereals

Nov-05

Weekly Times feature – native grasses and IPM
(joint workshop with VPP project)

Dec-05

SFS branch newsletter – Grain and Graze results so
far (distribution of 650)

Mar-06

Weekly Times feature – introducing cereals into
lucerne

Mar-06
Apr-06
May-06

Weekly Times feature – IPM workshop plus two
grower IPM stories
Weekly Times feature – grazing lucerne in summer
Prograzier - IPM article

Jun-06
Jun-06
Jun-06

Results brochure 2005/2006. Posted to 800 SFS
members, further 700 distributed at field days,
grasslands conference etc
Article in Beyond the Bale about IPM
Article in Groundcover about cereals in lucerne

1

Jun-06
Jun-06

G&G article in LWA report (Partnering with Rural
Industries for Sustainable production)
SFS newsletter – IPM (distribution of 900)

1

Jul-06

Stock and Land column on pellets fed to lambs on
lucerne

Sep-05
Oct-05

1

1

1

1
1
1
1
1
1
1

1

1
1

1
1
1

1

1

1
1
1

1

1
1

54

Date

Aug-06

Activity (description)
Grain and Graze regional results posters, for use at
field days, displays etc
Weekly Times feature – sowing cereals into
lucerne

Sep-06
Sep-06

SFS newsletter – cereals in lucerne & IPM
(distribution of 900)
Stock and Land column on value of grazing cereals

Oct-06

2 article in Beyond the Bale about native grasses,
cereals in lucerne

Aug-06

SFS branch newsletter (Hamilton) – cereals in
Oct-06 lucerne (distribution of 120)
Oct-06 Radio interview (3WM) - IPM
Dec-06 Stock and Land column on IPM / native grass work
Mar-07 Groundcover article
Apr-07
May07
Aug-07
Aug-07
Sep-07
Sep-07
Sep-07
Oct-07
Nov-07
Feb-08
Feb-08
Feb-08
Mar-08
Mar-08
Mar-08
Mar-08
Mar-08
Jul-08
Sep-08
Sep-08
Sep-08
Oct-08
Nov-08

Stock and Land column on opportunity to graze
cereals
Bestwool newsletter article on grazing cereals
Australian Landcare article on IPM
Prograzier article on grazing cereals
Stock and Land article on IPM
SFS newsletter article on IPM
G&G Murrumbidgee newsletter article on IPM
Weekly Times article on grazing cereals
SFS newsletter article on grazing stubble
Prograzier - grazing cereals
Weekly Times - Grazing cereals
Weekly Times - Grazing cereals (farmer feature)
ACE radio interview - grazing cereals
SFS newsletter article on grazing canola
Hamilton Spectator - Grazing cereals
Beyond the Bale - Grazing cereals
Stock and Land - Grazing cereals
ABC radio interview - BiGG project
IPM 'how to' brochure
Stubble assessment tool
AJEA paper IPM special edition - IPM adoption
MLA prograzier (Stubble kit, IPM brochure)
AJEA paper G&G special edition - Grazing cereals

GC IPM/NV Luc Stubble
1

1

1
1

1

1

1

1

1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
23

1
28

18

2
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Appendix 4 - List of supporting documents, report and tools
Stubble management
1.
Assessing components of a stubble and the impact of grazing. Internal research report.
Southern Farming Systems Ltd
2.

The effect of stubble enhancement products on stubble utilisation and livestock
performance – Werneth and St Leonards, Vic. Southern Farming Systems Ltd. Trial
results 2006.

3.

Longitudinal study of grazing crops against no till. Internal research report. Southern
Farming Systems Ltd – Complete to August 2008

4.

Tool: Assessment of the grazing value of stubble. Southern Farming Systems Ltd –
Copies available from Southern Farming Systems

Grazing cereals in winter
5.
The impact of increased sowing rate, nitrogen and grazing on barley drymatter
production, grain yield and stubble – Inverleigh, Vic. Southern Farming Systems Ltd.
Trial results 2007.
6.

Farmer experiences with grazing winter cereals - Vic. Southern Farming Systems Ltd.
Trial results 2007.

7.

Effect of grazing on the grain yield and quality of seven cereals – Inverleigh, Vic.
Southern Farming Systems Ltd. Trial results 2006.

8.

Effect of grazing on at different growth stages on the grain yield, quality and stubble
mass of Yerong barley – Ceres, Vic. Southern Farming Systems Ltd. Trial results 2006.

9.

Dual purpose cereal variety evaluation – Bairnsdale, VIC. Southern Farming Systems
Ltd. Trial results 2006.

10.

The impact of grazing at different growth stages on the drymatter, grain and stubble of
seven common cereal varieties – Inverleigh, Vic. Southern Farming Systems Ltd. Trial
results 2007.

11.

The impact of grazing at different growth stages on the drymatter, grain and stubble of
two wheat varieties – Mininera, Vic. Southern Farming Systems Ltd. Trial results 2007.

12.

Evaluation of dual purpose cereal varieties – Bairnsdale, Vic. Southern Farming Systems
Ltd. Trial results 2007

13.

Evaluation of dual purpose cereal varieties – Epping Forest, Tas. Southern Farming
Systems Ltd. Trial results 2007
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14.

Determining the optimum lamb stocking rates for grazing of dual purpose wheats –
Cressy, Tas. Southern Farming Systems Ltd. Trial results 2007.

15.

Increased management flexibility with late grazing of dual purpose wheat under irrigation
– Epping Forest Tas. Southern Farming Systems Ltd. Trial results 2007.

16.

Optimal plant density and the effect of grazing of grain yield of early sown wheat –
Epping Forest, Tas. Southern Farming Systems Ltd. Trial results 2007.

17.

Effect of fodder cuts on grain yield of early sown wheat and triticale – Perth, Tas.
Southern Farming Systems Ltd. Trial results 2006.

18.

The impact on livestock, grain yield and stubble mass from grazing cereals in winter –
Derrinallum, Ceres, Learmonth, Vic. Southern Farming Systems Ltd. Trial results 2005.

19.

Assessing the benefits of dual purpose cereals – Inverleigh, Vic. Southern Farming
Systems Ltd. Trial results 2005.

20.

Evaluation of dual purpose cereal varieties – Nile, Tas. Southern Farming Systems Ltd.
Trial results 2005.

21.

Early sown (March) wheat and triticale – Effect of cutting – Nile, Tas. Southern Farming
Systems Ltd. Trial results 2005.

22.

Early sown (March) wheat – Effect on plant density – Nile, Tas. Southern Farming
Systems Ltd. Trial results 2005.

23.

Winter wheat – Inverleigh, Vic. Southern Farming Systems Ltd. Trial results 2004.

24.

Evaluation of dual purpose cereal varieties – Campbelltown, Tas. Southern Farming
Systems Ltd. Trial results 2004.

25.

Free Food for thought. Grazing Winter Crops Roadshow, Workshop notes. March 2008.
LWA, Canberra

26.

Tool: Grazing winter cereals in high rainfall regions ready reckoner. March 2008.
LWA, Canberra

27.

Tool: Grazing winter cereals in low rainfall regions ready reckoner. March 2008.
LWA, Canberra

28.

Tool: Grazing winter cereals feed budget calculator May 2008 – Excel based program.
Southern Farming Systems Ltd.
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Integrated pest management
29.
The abundance and distribution of beneficial predators to achieve integrated pest
management (IPM) in crops and pastures 13 sites, Vic. Southern Farming Systems Ltd.
Trial results 2006.
30.

Spider populations in broad acre crops and pasture. Summary of submitted PhD thesis.
Anna Cutler Nov 2007. University of Melbourne.

31.

Direct impact of common herbicides on beneficial invertebrates (interim report). Anna
Cutler, Paul Horne, Jessica Page and Peter Cole. Nov 2007. IPM Technologies Pty Ltd.

32.

When will IPM strategies be adopted? An example of development and implementation
of IPM strategies in cropping systems. Paul A. Horne, Jessica Page and Cam Nicholson.
Australian Journal of Experimental Agriculture, 2008, 48, 1601–1607

33.

IPM workshop notes, including 6 farmer case studies. Compiled by Cam Nicholson,.
February 2005. Southern Farming Systems Ltd.

34.

IPM „how to‟ brochure

35.

IPM in cropping and pastures – Course notes South West Victorian Pilot Program
workshop notes. March 2006. Southern Farming Systems Ltd.

36.

IPM for crops and pastures. Paul Horne and Jessica Page. Case study contributions from
Grain and Graze. CSIRO Publishing. 2008.

37.

Tool: Poster of common crop and pasture bests and beneficial predators. IPM
Technologies.

Sowing cereals into lucerne
38.
Boosting winter production of lucerne break crops with cereals – Woorndoo Vic.
Southern Farming Systems Ltd. Trial results 2005
39.

Animal production from sowing cereals into established lucerne during winter –
Woorndoo, Vic. Southern Farming Systems Ltd. Trial results 2006.

40.

Farmer experiences with introducing cereals into established lucerne to boost winter
growth. Southern Farming Systems Ltd - Vic. Trial results 2007.

41.

Frequently asked questions about oversowing cereals in lucerne.
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Lucerne
42.
Increasing lamb growth rates on lush lucerne through supplementation – Winchelsea,
Vic. Southern Farming Systems Ltd. Trial results 2006.
43

Boosting liveweight gain for lambs for lambs grazing lush lucerne through
supplementation – Winchelsea, Vic. Southern Farming Systems Ltd. Trial results 2007.

Reduced waterlogging of pastures
44.
Reduced waterlogging of pastures – Derrinallum, Vic. Southern Farming Systems Ltd.
Trial results 2006.
45.

Surface drainage systems to reduce waterlogging of pastures – Derrinallum , Vic.
Southern Farming Systems Ltd. Trial results 2007.

Native Grasslands
46.
Long Term ecological grazing project – final report. Vivienne Turner and Heidi Zimmer
Department of Sustainability and Environment June 2008.
47.

Vegetation attributes of four integrated pest management (IPM) sites on the Victorian
Volcanic Plain. Report prepared for Cam Nicholson, Southern Farming Systems,
Newtown Victoria 3220. Vivienne Turner, Jaimie Mavromihalis and Heidi Zimmer
Department of Sustainability and Environment February 2007

48.

The value of biodiversity to integrated pest management; A case study from broad acre
farming in south western Victoria, Australia. Chapter in book prepared from Biodiversity
conference, Launceston. Tamar NRM.
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Appendix 5:

Stubble and feed base implications if Graze and Graze activities are adopted
on a typical farm in South West Victoria.
Cam Nicholson
May 2008
Extensive modelling has been completed to appreciate the economic impacts of the various
activities undertaken in Grain and Graze (Bathgate, 2008). This modelling suggest the most
profitable enterprise mix would be to have approximately 40% of the farming system in a crop
rotation, with the remaining in lucerne, annual and perennial pasture. The cropping phase is
predominantly canola, wheat and barley.
For simplicity, a typical farm is 900 ha, with 360 ha of crop split evenly between canola, wheat
and barley (with a range of rotation lengths and break crops). The remaining 540 ha of pasture
has an average winter growth rate of 18kg/ha/day.

Estimating the amount of stubble present
Wheat is the most difficult straw to manage, as the high fibre component in the stem resists
breakdown over summer. Wheat is most common stubbles to burn.
There is no direct information on the average amount of wheat stubble remaining in South West
Victoria. However an estimate can be made by dividing the average grain yield by the harvest
index3. Average wheat yields of 3.3 t/ha were used, based on nine years of data from the South
West Monitor Farm Project up to 2003 (SWMFP, 1996 - 2004). The harvest index was
determined from results from 34 ungrazed wheat crops in Grain and Graze trials. The harvest
index was 0.39, which gives an average stubble load of 5.2 t/ha.
Monitoring of stubbles over summer indicates a natural decline in the total stubble mass without
any intervention. The total dry stubble load (standing straw and loose trash on the ground) is
estimated to decline by approximately 11% without grazing or any other intervention and is
through to be due to natural breakdown (see discussion on decline in stubble due to grazing for
more details). This suggest at the end of summer, the average stubble mass would be 4.7t/ha.
It is accepted that stubble above 4 t/ha at sowing usually creates sowing difficulties (R Wardle,
pers comm). Based on an assumption that there is a normal distribution of stubble (based on a
normal distribution of grain yields), then close to 70% of all wheat stubble are above 4 t/ha (fig
1).

3

Harvest index is the total biomass produced less the grain.
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Figure 1: Normal distribution of stubble for wheat in South West Victoria at the end of
summer

Impact on stubble by grazing over winter

Stubble mass compared to no grazing
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Grazing during winter will reduce the amount of stubble in a crop (figure 2).
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Figure2: Impact of grazing on stubble mass
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However there was a difference in the response to the main crop types. Wheat grazed before
growth stage 30 showed a 10.5% average decline in stubble mass. Grazing after growth stage 30
(between GS 30 and GS 35) reduced stubble mass by an average of 42% but also resulted in a
reduction in grain yield compared to no grazing (In contrast barley grazed before growth stage
30 showed a 25% decline in mass and grazing between GS 30 and GS 40 reduced stubble mass
by an average of 45%).
If grazing occurred before growth stage 30, wheat stubble would be reduced by 0.55t/ha to
4.1t/ha. This would increase the proportion of stubbles with 4t/ha or less to just below 50%
(figure 3).
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Figure 3: Change in distribution of stubbles mass due to grazing before growth stage 30
(purple curve)
So for an average farm with 120 ha of wheat, it is estimated 86 ha would need to be burnt if no
grazing occurred. With grazing, the area required to burn is reduced to 62 ha or by 28%. If this
was extrapolated to the 2,700 mixed farming businesses in South West Victoria (Grain and
Graze, 2003), the reduction in the area burnt would be 64,800 ha.

Impact of grazing on stubble over summer
Grazing stubble after harvest will reduce the amount of stubble mass. The total dry stubble load
(standing straw and loose trash on the ground) is estimated to decline by approximately 10%
without grazing or any other intervention, probably due to natural breakdown. The introduction
of grazing will reduce this amount of stubble, although the size of the reduction appears to be a
function of the stocking rate and duration of grazing (figure 4).
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Source: The effect of grazing on stubble – Nicholson 2007
Figure 4: Reduction in stubble mass at different grazing pressure
This graph implies grazing at 20 DSE/ha for 50 days will result in the same reduction in stubble
mass as grazing at a stocking rate of 50 DSE/ha for 20 days. However many variables will
influence this decline including climatic conditions, the crop type (and variety) and the date
when grazing occurs. It also does not consider the livestock performance to achieve the grazing
pressure. Nevertheless the relationship provides a crude way of estimating the potential
reduction in stubble mass if grazing does occur.
To calculate the impact of grazing in reducing stubble mass, an estimate of the grazing pressure
(stocking rate by days grazed) is required. Reference to 10 previous stubble grazing trials
(Nicholson, 2007) shows the huge variability in the high quality feed (green material and
residual grain) at the start of grazing, ranging from 1500 kg/ha to 40 kg/ha, with an average of
330 kg/ha. This highlights the inherent difficulty in predicting the grazing value of stubble.
The amount of green and grain in each individual paddock should influence the decision to graze
or not, then for how long and with how many stock. This has to be determined on a paddock by
paddock basis because of the variability in high quality feed. However to make a calculation it is
assumed the 10 trials, conducted over three years, would provide an indication of „typical‟
grazing of stubble in the region. Grazing ceased in all trials when animals began to lose weight,
indicating the „grazing value‟ had been removed.
The trial results suggest the average stocking rate when the stubbles were grazed of 16.9 DSE/ha
(range 4.9 to 32.3), with grazing occurring for an average of 32 days (range 14 to 66). This gives
a grazing pressure of 540, resulting in a decline in stubble of 11% due to grazing.
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These calculations suggest the decline in stubble mass due to grazing in summer is equivalent to
the reduction achieved by grazing in winter (before growth stage 30).

Implications for stubble burning
The two grazing methods have the potential to significantly reduce the amount of stubble that
requires burning. The size of the reduction is similar and in some cases it is realistic to assume
both approaches could be used on the one crop. This could reduce an average crop with a
stubble of 5.2 t/ha to 4.1 t/ha, close to the 4 t/ha burning threshold.
However both approaches have benefits and costs. They both provide high quality feed at a time
of year when feed is in short supply. However the winter grazing is likely to be more reliable, as
the grazing value in the stubble after harvest is highly variable.
The costs are likely to be higher in stubbles grazed over summer. Grazing in summer will result
in some standing straw being laid down on the soil surface. This can make burning more
difficult (if required), increase the risk of straw build up at sowing and prevents the use of before
sowing soil contact herbicides. It has also been shown to increase germination of weeds.
The cost of winter grazing appears to be less, as long as grazing is completed before growth
stage 30 and a favourable crop recovery period occurs after grazing (adequate moisture).
However the full implications of grazing in a wet winter are not well understood.

Impact on feed resource over winter
The implications of grazing cereals in winter can be conducted at several levels. In simplest
terms, the typical 900 ha farm will produce 1650 kg/ha of drymatter in winter (using assumptions
of Bathgate). The drymatter produced in grazing cereals, while highly variable is estimated to
add approximately 15 kg/ha/day to the feed base (figure 5).
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Figure 5: Drymatter produced by wheat, barley and triticale crops at different times after
sowing (South west Victoria, 2004 – 2007).
Assuming grazing occurs 80 days after sowing, then an additional 1200 kg/ha could be
contributed to the feed base from the barley and wheat crops. Over the whole farm this
theoretically provides an extra 24% to the total feed base. By taking a conservative approach
where 400 kg/ha is left after grazing and only 50% of the total feed is used (to provide a
contingency for no grazing during wet periods and being able to eat all the feed in a short period)
the cereals add 10% to the winter feed base.
Farmers interviewed about the benefits of grazing cereals in winter identified the gains in pasture
growth if stock could be removed from paddocks for a period in winter. To examine this,
detailed modelling by Salmon was undertaken. It indicated significant gains to both the feed on
offer at the start of spring and enterprise gross margins could be obtained if stock could graze
crops instead of pasture of a month in winter (Salmon, 2008), confirming the farmer
observations.
Grazing cereals also has whole farm implications because of the flow on effects to the mixed
system. Economic modelling by Bathgate (2008), shows a significant financial benefit by
grazing wheat and barley (figure 6). At around 360 ha of crop in the mix, grazing increases
profit by approximately $26,000.
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Figure 6: Farm profit with (dashed line) and without (solid line) grazing cereals at three
grain yield scenarios
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Appendix 6: Whole farm balance sheet for regional activities

Grazing stubbles
Whole farm balance sheet
Key:
(C) = Confident, we have conclusive evidence about the statement
(H) = Hunches, we have some evidence but more is needed to be confident
(I) = Inclinations, not real evidence but a gut feel
Possible benefits
Grazing considerations
Feed from crop stubble Control summer germinated
weeds without the need for
spraying (C)
Pastures Grazing stubbles will allow
pastures to be spelled over
summer leading to better survival
(H)
Liveweight gain Significant liveweight gains are
possible if residual grain and
green in the stubble is substantial
(C).
Supplementary feeding Feeding can be reduced if residual
grain and green in the stubble
allows for weight gain (C)
Animal health Provides a „clean‟ paddock to
drench animals onto (C)
Livestock

Possible costs

Significant liveweight losses can
occur if there is insufficient
residual grain and green in the
stubble (C)

Stock may be exposed to
grazing toxic weed eg
heliotrope, nightshade (C)
Not suitable for full wool sheep
due to potential dust problems
(C)

Plant agronomy
Weeds

Pest May reduce the habitat for some
pests due to trampling and
exposure (H)

Will increase the germination of
weeds in autumn due to
trampling (C)
May spread undesirable weed to
pasture paddocks (H)
May reduce the habitat for some
beneficial species due to
trampling and exposure (H)

Management
considerations
Burning Grazing can reduce total stubble
mass if grazed for long enough
(C)

Grazing will flatten standing
straw making burning, sowing
and use of pre emergent
herbicides more difficult (C)
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Infrastructure

Economic
considerations
Gross margins Increase gross margin of the
livestock enterprise mainly
through decreased feeding and
higher liveweight (H)
Direct natural resource
management
considerations
Soil structure

Fencing and water may not be
maintained in the cropping
phase, leading to increased
maintenance issues before
grazing (I)

Grazing will loosen topsoil
making it more vulnerable to
wind and water erosion (C)
Grazing will reduce total
groundcover making it more
vulnerable to wind and water
erosion (H)

The natural resource management implications of grazing stubble (not considered above) are:
increased risk of erosion if certain climatic conditions occur eg strong winds in late
summer, intense rainfall events (C). However these events may not occur every year.
Reduced water infiltration because of loss of soil porosity and organic matter (H)
NB: this is why our region has developed the stubble assessment tool, to enable farmers to:
Identify if the stubble has any grazing value, thus avoiding the creation of problems for
no potential gain.
When stubble being grazed has no livestock value left, thus minimizing the time the
stubble is grazed for no benefit.
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Grazing winter crops
Whole farm balance sheet
Key:
(C) = Confident, we have conclusive evidence about the statement
(H) = Hunches, we have some evidence but more is needed to be confident
(I) = Inclinations, not real evidence but a gut feel

Possible benefits
Grazing considerations
Feed from crop High quality dry matter
allowing pastures to be spelled
at period of peak demand (C)
Pasture growth Grazing the crop allows the
pasture to „get away‟ (C)
Liveweight gain Positive weight gain but may
require mineral
supplementation (C)
Stocking rate Whole farm stocking rates can
potentially be increased, but it
is often difficult to match stock
numbers to the short grazing
period (H)
Supplementary feeding Should be reduced as the crop
provides an alternative feed
source (H)
Animal health Reduced worm burden as
pastures are free at peak
contamination period (I)
Crop considerations
Grain yield May increase compared to no
grazing by conserving soil
moisture from earlier in the
year that is used at grain fill
(C)
Grain quality Grazing will reduce protein
levels in barley enabling the
grain to reach malting quality
(C)
Hay / silage
Stubble Stubble will be reduced which
may help reduce sowing
difficulties where stubbles are
not burnt (C)
Crop maturity Will be delayed which may
avoid exposure to late frosts

Possible costs

Cost of mineral, fibre and/or energy
supplementation (C)
Requires purchase / breeding of
extra livestock (H)
May require temporary fencing to
achieve even grazing of the crop (H)

May get slight increase in
mortalities (I)

Yield will be decreased if grazing
after growth stage 30 (C).
Yield may be reduced in short
growing season areas or where the
season finishes early (C)
May require additional nitrogen
inputs after grazing (H)

Will be reduced due to grazing (H)
Reduces stubble if straw is to be
baled (C).
May increase soil exposure (I)
Will be delayed which may expose
crop to moisture stress late in the
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and exposure to early rust
infections (C)
Fertiliser

Weeds Grazing may reduce the
incidence of some weeds e.g.
wild radish (H).

season
Likely to require additional fertiliser
after grazing to ensure maximum
grain yield (H)
Grazing may increase the incidence
of some weeds e.g. annual ryegrass
(H)
Slows canopy closure may
advantage other weeds (I).
Early sowing of cereals to maximise
DM may reduce `herbicide
knockdown efficacy (I)

Disease May reduce rust by reducing
crop canopy and removing
leaves that may cause later
infections (H)
Management
considerations
Matching stock numbers If well matched, will enable
to feed on offer more stock to be run or
supplements to be reduced (C)
Economic
considerations
Management May allow for a trading
operation to be conducted to
help diversify (I)
Fencing
Gross margins Increases if the grazing value
outweighs silage, hay or grain
reductions (C)
Direct natural resource
management
considerations
Soil structure

Groundcover

Air quality

Will reduce stubble loads,
possibly reducing the need to
burn leading to increasing
groundcover and retained
nutrients (H)
Will reduce stubble loads,
possibly reducing the need to
burn (H)

If poorly matched, crops may be
grazed unevenly or not utilised to
their full potential (C)
May require „boxing‟ of mobs to
obtain adequate grazing pressure (H)
May require temporary fencing (H)
Increases if a reduction in silage,
hay or grain outweighs the grazing
value (C)

Grazing when wet may lead to
increased pugging, soil compaction
and soil structure decline (H)
Will be reduced in winter (C) and
may be reduced in summer (I)
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If more crops are grazed because the benefits outweigh the costs, then the natural resource
management implications (not considered previously) are:
Reduced risk of water erosion if burning is avoided, because of greater protection of soil
to an intense opening rainfall events (C). However these events may not occur every
year.
Reduced risk of nutrient loss after an intense opening rainfall event, as nutrients are
retained in the stubble rather than as ash on the soil surface (H)
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IPM
Whole farm balance sheet
Key:
(C) = Confident, we have conclusive evidence about the statement
(H) = Hunches, we have some evidence but more is needed to be confident
(I) = Inclinations, not real evidence but a gut feel
Possible benefits
Grazing considerations
Pasture growth Increase in pasture growth due to
reduced pest damage (H)
Plant agronomy
Pests Reduction in the impact of pests
on crops and pastures (C)
Management
considerations
Time Reduction in time spent spraying
(C)
Operator health Reduction in the need to use
insecticides with a high toxicity
level (C)
Risk Alternative control strategy if
some insecticides are withdrawn
from the market (H)
Marketing advantage Possibility to exploit a „clean
green‟ image (I)
Skill

Economic
considerations
Gross margins Pest control costs are reduced (C)

Possible costs

Increased time spent monitoring
crops and pastures for pest and
beneficial species (C)

Requires a shift in thinking
about pest control and new skills
in identification, monitoring and
tactics (C)

May require additional expertise
that has to be paid for (H)

Direct natural resource
management
considerations
Reduction in use of insecticides
(C)
Increase in farm biodiversity (C)
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Cereals drilled into lucerne
Whole farm balance sheet
Key:
(C) = Confident, we have conclusive evidence about the statement
(H) = Hunches, we have some evidence but more is needed to be confident
(I) = Inclinations, not real evidence but a gut feel
Possible benefits
Grazing considerations
Winter feed production. Significantly more feed produced
through winter (C)
Summer feed production Provided cereals removed by
early stem elongation (GS32) no
impact on summer lucerne
production (C)
Liveweight gain Positive weight gain by inclusion
of non-legume component (C)
Stocking rate Whole farm stocking rates can
potentially be increased due to
increased winter carrying capacity
(C).
Lamb turnoff Lambs born/weaned on this
system will be heavier and can be
turned off earlier in the summer
(C)
Supplementary feeding Extra, high quality winter feed
will reduce need for
supplementary feed (C)
Animal health Decrease in metabolic disorders
due to more balance diet (C).
Plant agronomy
Hay / silage High quality and quantity
conserved fodder (C)

Varieties Almost any cereal variety is
suitable with barley giving
quicker feed than wheat (C)
Timing Early (dry) sowing shift farm
workload away from peak periods
Inputs

Possible costs
Establishment costs

May require purchase / breeding
of extra livestock (H)

Carrying cereals past GS 32 for
hay or silage will result in
reduced summer production
from Lucerne (C)
Late sown winter wheat will not
give much feed until early
spring (C)
One additional sowing operation
Additional seed & fertiliser
required at cereal sowing (C)

Weeds Will significantly reduce weed
burdens due to higher plant
competition during winter (C).
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Water use Provided cereals are removed by
early stem elongation (GS32) ther
will be little impact on soil
moisture reserves (C)
Plant loss Sowing with either disc
equipment or inter row sowing
will have no impact on Lucerne
plant numbers (H)
Management
considerations
Matching stock numbers If well matched will enable more
to feed on offer stock to be run or stock to be
turned off sooner or heavier (C)
Lamb turn off Increase likelihood of lamb turn
off prior to summer (C).
Grazing management

Grazing management

Late removal of cereals will
increase soil water use (C)

Drilling cereals with a tyned
seeder will remove some
Lucerne plants (typically<10%)
(H)

Sufficient stock (grazing
pressure) is required to remove
growing point of cereal at early
stem elongation (H)
Greater attention to rotational
grazing is required over winter
(H)

Economic
considerations
Gross margins Increases significantly if extra
winter feed is utilized (C)
Direct natural resource
management
considerations
If more lucerne is sown as a break crop because of the increase in profitability, the natural
resource management implications (based on this work and other conclusions) are:
Less deep drainage (C)
Increased nitrogen fixation and less reliance on bagged N fertiliser (C)
Potential improvement in subsoil structure leading to greater PAW (H).
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Pellet supplementation of lambs grazing lush lucerne
Whole farm balance sheet
Key:
(C) = Confident, we have conclusive evidence about the statement
(H) = Hunches, we have some evidence but more is needed to be confident
(I) = Inclinations, not real evidence but a gut feel
Possible benefits
Grazing considerations
Feed from crop Better utilization of high quality
drymatter (C)
Pasture growth More feed available across the
farm due to quicker finishing
lambs (H).
Liveweight gain Positive weight gain (C)
Stocking rate Whole farm stocking rates can
potentially be increased (H).

Supplementary feeding Should be reduced as there should
be fewer carryover lambs due to
faster finishing (H).
Animal health Decrease in deaths and under
performing animals (H).
Plant agronomy
Hay / silage May allow hay cut as lambs
finished sooner (H).
Fertiliser

Possible costs

Cost of supplementation (C)
May require purchase / breeding
of extra livestock or the
development of a way to deal
with extra lucerne (haymaking)
(H).

Extra cost and risk associated
with hay (H).
Likely to require additional
fertiliser to ensure maximum
yield and the replacement of
extra nutrients removed (H).

Weeds May reduce weed burden due to
higher stocking rates thus better
grazing pressure (H).
Pest
Management
considerations
Matching stock numbers If well matched will enable more
to feed on offer stock to be run or heavier lambs
to be turned off (C)

The risk of being overstocked if
the lucerne doesn‟t grow- the
extra lambs needed to utilize the
potential extra feed (C)
Less risk associated with finishing More risk of overweight lambs
Turn off risks lambs over a shorter period of
if there is a hold up with
time (C).
delivery (H).
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Economic
considerations
Management

Gross margins

Direct natural resource
management
considerations
Soil structure

Increases if the weight gain value
is greater than cost of the extra
production (C)

Extra labour due to the
requirement that the pellets need
to be fed three times a week.
Extra time required to educate
lambs to eat the pellets (C).
Decrease if the weigh gain value
is less than cost of the extra
production (C).

Less soil compaction as animals
are on the lucerne for a shorter
period in some cases (H).

Maybe more soil compaction if
livestock numbers are increased
to utilize any extra lucerne (H).

If more lucerne is sown as a break crop because of the increase in profitability, the natural
resource management implications (not considered previously) are:
Less water draining past the root zone (C)
Increased nitrogen fixation and less reliance on bagged N fertiliser (C)
Potential improvement in subsoil structure leading to greater PAW (H).
NB: this is why our region has looked to make grazing lucerne more economically attractive
(because of the positive farm and NRM benefits).
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Establishing pastures on raised beds
Whole farm balance sheet
Key:
(C) = Confident, we have conclusive evidence about the statement
(H) = Hunches, we have some evidence but more is needed to be confident
(I) = Inclinations, not real evidence but a gut feel
Possible benefits
Grazing considerations
Feed from raised beds

Feed from Hump &
Hollow
Stocking rate
Supplementary feeding
Animal health

Varieties Summer active varieties may
provide increased overall
productivity in very wet country
(H)
Plant agronomy
Weeds

Plant populations

Management
considerations
Stock surveillance

Possible costs
Significantly less feed will be
produced in all but very wet
years on very wet paddocks (C)
Less feed will be produced in all
but very wet years (C)
Whole farm stocking rates will
be lowered (C).
Will need to be increased
Sheep mortality will be higher
due to them getting cast in
furrows

Weed incidence may increase
due to poor plant competition on
bed shoulders (H)
May be lower due to difficulties
of sowing small seeds on beds
(H)

Sheep in full wool or pregnant
require frequent checking to
prevent deaths from “casting” in
furrows (C)

Economic
considerations
Costs

Gross margins

Significant cost of bed
establishment will not be offset
by production increases
Will be reduced in all but the
wettest country (H).
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Direct natural resource
management
considerations
Soil structure
Nutrient run off

Water holding capacity

Physical condition of soil is
improved under raised beds (C)
Increased phosphorus and
nitrogen from in run off water
will occur (C)
Soil water holding capacity
decreases with raised beds (C)
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Native grassland retention enhancement (& IPM links)
Whole farm balance sheet
Key:
(C) = Confident, we have conclusive evidence about the statement
(H) = Hunches, we have some evidence but more is needed to be confident
(I) = Inclinations, not real evidence but a gut feel
Possible benefits
Grazing considerations
Stocking rate

Drought resilience Native pasture likely to be more
resilient to prolonged dry
conditions (H).
Supplementary feeding Provides feed out of season eg
late summer / autumn (C)
Animal health Provides a „clean‟ paddock to
graze animals (C)
Plant agronomy
Weeds

Possible costs
Management required to
increase diversity will require a
reduction in stocking rate (C)

May require selective herbicide
application to control weeds (C)

Pest Provides a habitat that encourages
a more diverse range of
potentially beneficial species
available to repopulate crop and
pasture areas (C)
Management
considerations
Location of native
grasslands

Future land use

Native grasslands are often in
fragmented locations around the
farm and make large scale
cropping operations awkward
(H)
Native grasslands may have land
use planning restriction imposed
which limits future enterprise
uses (H)

Economic
considerations
Gross margins Pest control costs may reduce (H)
Direct natural resource
management
considerations
Vegetation diversity Will increase and meet regional
NRM objectives (C)
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The wider natural resource management implications of retaining and enhancing native
grasslands (not identified above) are:
increased diversity of vegetation in the catchment (C)
NB: this is why our region has linked native vegetation to IPM, as it is an important new benefit
to add to the farm balance sheet.
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Appendix 7 Analysis of likely adoption of each activity and identification of possible rate limiting step to adoption (in grey)
Activity
Grazing stubble

Existing knowledge
on the topic
Limited, most
general or anecdotal

Farmer interest
Low but growing questions on
whether to graze a stubble or not
because of the other problems created
eg weeds, trampling standing stubble
etc
High as winter feed shortage in
farmers minds

Grazing cereals
in winter

Some but mainly
based on early sown
winter wheat

Integrated pest
management

Limited for broad
acre cropping and
grazing
None, but agronomy
already existed.

Small but growing due to external
pressures

Enhanced
grazing of
lucerne over
summer
Reduced
waterlogging of
pasture

None, but lots of
untested theories

High, as many have experienced the
condition and have not identified a
satisfactory solution

None, based on
cropping only

Limited to those with in severe
waterlogged pastures

Native grassland
management

Limited to mainly
research work, but
growing

Low, with very few acknowledging
the value of native grasslands. Fear
vegetation clearing restrictions will
dictate how they need to manage
native grasslands.

Sowing cereals
into lucerne

Increasing as more lucerne is sown

Ability to conduct on
farm trialing
Limited, as some
measurements required
detailed analysis

Compatibility with
existing farming activities
Easy as it is likely to be a
minor change to current
practices

Relatively easy as length
of grazing (days) and
grain yield (t/ha) the
major indicators
Very difficult without
outside expertise.

Easy, just open the gate
and know when to take
them out.
Some changes are required

Relatively easy as length
of grazing main indicator

Easy, have all the
equipment and inputs
required
Requires =/- treatment but Easy, as it involved
relatively easy as
supplementary feeding
liveweight comparison is
the main indicator
Somewhat difficult, as it
Relatively easy as beds
requires =/- treatment and would exist from previous
measurement of pasture
cropping phase
production
Possible but difficult as it May be hard as areas are
would require vegetation
likely to be fragmented on
monitoring over a number many farms
of years
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Appendix 8

Quantifying the impacts of Regional Grain and Graze activities to whole farm
profit for a mixed enterprise system
Cam Nicholson
May 2008
The goal of the Grain and Graze program in South West Victoria was to find a balance of crops,
pastures and livestock that increases profit, while maintaining and enhancing the natural
resources in the region. This not only involves understanding the balance within and between
enterprises , but also between enterprises and the environment. It also involves gaining adoption
of practices that make the system more robust and sustainable (financially, socially and
environmentally).
There are infinite combinations of enterprises, practices, inputs and management decisions to
determine the appropriate mix. This is an individual decision based on the personality and
circumstances of each individual. Therefore determining the balance is impossible. However
analysis can inform the sensitivity of some of these decisions to whole farm profit.

1. What mix of enterprises increases profit?
In crude terms, profit is a function of income less costs. Income is driven by price received and
the quantity produced (figure 1).

Profit
($/ha or
$/farm)

Income
($/ha)
Costs
($/ha)

Price received
($/kg or
$/tonne)
Quantity
(kg wool or meat/ha
or tonne grain/ha )

Figure 1: Crude drivers of farm profit.
Many agronomic and management decisions influence the price received for products, quantity
produced and input costs. Some of the fluctuations in price and costs can be managed through
contracts and timely purchase of inputs. However quantity is more difficult to manage, as it
largely relies on favourable climatic conditions. In particular rainfall and frost has a massive
influence on the quantity of product in the cropping enterprise. The influence is less sensitive in
grazing enterprises, where bought in fodder can be substituted for poor pasture growth, enabling
a product to be produce, albeit at a increased cost. However rainfall cannot be substituted in a
cropping program and therefore was deemed the most sensitive to influences outside a farmer‟s
control.
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In this sensitivity analysis, it was decided to compare farm profit primarily based on three grain
yields. These yields were high (wheat, barley, 5.4 t/ha, canola, 2.4 t/ha) representing an above
average year, mid representing an average year (wheat, barley, 4.1t/ha, canola, 1.8 t/ha) and low
representing a year when lack of rainfall severely limits production (wheat, barley, 2.7 t/ha,
canola, 1.2 t/ha). Prices for all commodities were considered mid range (as it was deemed these
prices could be „locked in‟ through appropriate management decisions). A list of mid range
yields and prices for other commodities are listed (table 1)
Table 1: Mid range prices for grain, wool and meat
Product
Wheat
Barley
Canola
Wool
Meat

Price
$300/t
$300/t
$562.50/t
900c/kg clean
$3.50/kg cwt

Calculations were derived from the National Economics Program (Andrew Bathgate) using a
„typical‟ farm at Inverleigh in Victoria 4(figure 2).
400000
350000

Whole farm profit ($)

High yield

300000
250000
Mid yield

200000
150000
100000

Low yield

50000
0
0

100

200

300

400

500

600

700

800

Area of crop (ha)

Figure 2 Whole farm profit at low, mid and high grain yields for a 900 ha mixed farm at
Inverleigh

4

900 ha far, with 425 ha of heavy basalt soil, 425ha of lighter basalt soil and 50 ha of sandy lunettes. Wool and
meet sheep and cropping are practiced (no beef cattle).
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The analysis highlights some important conclusions:
An area of between 300 ha and 400 ha of crop will maximise profit with mid (average)
yields. This is equivalent to about 40% of the area farmed. Additional area cropped will
not increase profit.
Only in years of high yield does increasing the area cropped increase profit, but the
increase in profit for extra area cropped is reduced.
In below average years, increasing cropping decreases farm profit.
So by increasing the area cropped to above 40% of the total farm area, the range in profit
(variability) increases (graph spreads with a higher proportion of cropping).
Changes in wool and meet prices don‟t have the same variability compared to changing
wheat prices (graph not shown).
The analysis clearly shows that there is gain in farm profit by increasing cropping to about 40%
of the farmed area. Increasing cropping above 40% increases the volatility of farm profit. The
willingness to take on risk becomes an important consideration if choosing to crop larger areas.

2. What impact do regional Grain and Graze activities have on farm profit?
The regional Grain and Graze program investigated a number of project areas including grazing
cereals in winter, sowing cereals into lucerne and integrated pest management. Data collected
from these projects enabled the production benefits and costs to be quantified, In turn this could
be used to determine the impact of these practices at the whole farm scale (using an optimisation
model).
Each practice has been examined for high, mid and low crop yields, using a direct comparison to
a typical farm used in figure 2.
2.1
Grazing wheat
Grazing cereals was identified in the regional program as one possible means of addressing the
winter feed gap, reducing stubble loads which in turn would decrease the amount of stubble that
required burning. The reduction in burning is difficult to quantify, however it is possible to
value to financial benefit from grazing cereals.
Grazing wheat and barley crops increases farm profit under all low mid and high crop yields
(figure 3).
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Figure 3 Whole farm profit at low, mid and high grain yields with the introduction of
grazing cereals (dashed lines are with grazing cereal)
Grazing cereals add substantially to the profitability of the farm. The financial benefits are
maximised when between 360 ha and 450 ha of crop is planted (40% to 50% of farm). The gain
for average yielding crops is calculated at $26,500 to $30,500 by grazing cereals, equating to a
profit increase of 13.7% to 16.1%. The grazing of cereals would enable slightly more crop to be
sown, but the increase is less than 10%.
2.2
Lucerne in the farm mix
Cropping in South West Victoria lacks a suitable legume break crop in the rotation. The regional
Grain and Graze program identified lucerne as a potential solution but market research showed
most farmers were reluctant to sow lucerne because of a perception of poor winter growth and
lower than expected animal performance when grazing lush lucerne.
A concerted extension effort was made to promote the use of lucerne and to overcome the
barriers to farmers adopting more lucerne in the region.
Introducing lucerne improves the profitability of the farm, especially when only small amounts
of cropping are undertaken (figure 4). At 40% to 50% cropping, profit is increased by $25,000
to $29,000, equating to a profit increase of 13% to 15%.
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Figure 4 Whole farm profit at low, mid and high grain yields with the introduction of
lucerne (dashed lines are with lucerne)
The profitability of introducing lucerne is enhanced if a prime lamb enterprise is used instead of
a wool growing enterprise (as used in figure 4). A second cross enterprise would enhance the
profit gains from lucerne at 40% to 50% cropped area by 20% to 23%.
2.3
Oversowing cereals into lucerne
One practiced developed in the Grain and Graze program was to oversow existing lucerne to
increase winter growth. This addressed the issue of poor winter growth in lucerne over winter.
Oversowing a cereal adds marginally to whole farm profitability compared to lucerne alone. The
increase over lucerne alone is in the order of 3% or $4,000 (figure 5).
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Figure 5 Whole farm profit at low, mid and high grain yields with the introduction of
lucerne (long dashed lines) and oversown cereals in lucerne (short dashed lines)
2.4
Supplementation of lambs grazing lush lucerne
Another development in the regional Grain and Graze program was to explore ways of
enhancing the growth rates of livestock grazing lush lucerne. Trial results indicate substantial
gains in growth could be achieved by supplementing livestock with a specially formulated pellet.
For modelling it was assumed the influence could be represented by a change in carcass value
and an extra cost of the pellets (appendix 1)
Use of the pellet increases whole farm profitability compared to lucerne alone. The profit gain
over lucerne only at 40% to 50% cropping is approximately $7,000 or and additional 3.6%
(figure 6).
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Figure 6: Whole farm profit at low, mid and high grain yields with the introduction of
lucerne (long dashed lines) and use of supplementation of lambs grazing lucerne (short
dashed lines)
2.5
Integrated pest management (IPM)
Integrated pest management (IPM) was another practiced developed by the regional Grain and
Graze program. While IPM has been demonstrated to lower broad spectrum insecticide use, it is
assumed those cost savings are most likely to be consumed in additional seed treatment and
baiting. If any financial gains are to be made, it is likely to occur by reduced crop damage at
establishment.
For these calculations, it is assumed IPM will assist crop yields by 10% on 20% of cereal
paddocks and increase yield by 30% on 20% of canola.
Using IPM leads to a small increase in farm profitability (figure 7).
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Figure 7 Whole farm profit at low, mid and high grain yields with the introduction of IPM
(dashed lines)
Obviously the benefits increase as more crop is sown (as the benefits are assumed to only be
associated with the cropping enterprise). At 40% to 50% cropping, the profit increase is $5,500
to $6,500.
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3. Impact from adoption of many regional practices
Many of the practices described can be adopted simultaneously. However it does not follow that
the overall profit increase will simply be the summation of each individual practice. For
example grazing cereals, lucerne and oversowing lucerne with a cereal all contribute to filling
the winter feed gap. Lucerne also has the benefit of changing the feed availability over summer.
This means combinations may either lead to one practice becoming more valuable than another,
resulting in this practice being reduced or not adopted at all. It may also mean there are
synergies to be gained where one practice enhances the financial returns of another practice.
When all practices are included in the farming system, profitability is increased by more than any
single practice (figure 8).
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Figure 8: Whole farm profit at low, mid and high grain yields with the introduction of all
regional Grain and Graze practices (dashed lines)
The increase in profit at average (mid) grain yield for different amounts of cropping is presented
(table 2).
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Table 2: Change in farm profit for average grain yield through the adoption of all regional
Grain and Graze practices (rounded to nearest $’00)

180 ha
(20% crop)
Profit
increase ($)
Profit
increase (%)

$61,500
50%

Area under crop
270 ha
360 ha
(30% crop) (40% crop)
$73,700
45%

$82,300
43%

450 ha
(50% crop)

540 ha
(60% crop)

$92,100
49%

$85,100
46%

This clearly shows a very substantial increase in farm profit, with the maximum profit increase at
around 50% cropping. The oversowing of cereal in lucerne was profitable as an individual farm
practices, but was not included when grazing cereals and lucerne only wee included. This is
because these two practices provided sufficient winter feed to not require the cereal in lucerne
practice.
The adoption of regional Grain and Graze practices has also shifted the optimum amount of
cropping from 40% to closer to 50%.
3.1
Synergies between practices
The modelling also showed synergistic and antagonistic effects of various combinations of
practices. At low amounts of crop, different practices lead to a reduction in profit compared to
adding each individual practice together. However at high amounts of cropping, whole farm
profit increases more than the sum of the individual practices (table 4).
Table 4: Change in additional farm profit for average grain yield by comparing the sum of
each individual practice compared to modelled cumulative impact of all practices (rounded
to nearest $’00)

180 ha
(20% crop)
Profit
increase ($)

($8,900)

Area under crop
270 ha
360 ha
(30% crop) (40% crop)
($2,900)

$900

450 ha
(50% crop)

540 ha
(60% crop)

$700

$5,600
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4. Conclusion
The most profitable mix of cropping and livestock is in the order of 40% to 50% cropping,
assuming average grain yield and commodity prices. If grain yields increase, additional profit
can be achieved by increasing the area cropped. However this exposes a farmer to greater risk if
grain yields are not achieved.
At all proportions of crop and pasture, the regional Grain and Graze practices have a positive
financial benefit if adopted. In relative terms, the profit gain is greatest at around 40% to 50%
crop, but even if smaller areas are cropped, gains can still be made, especially with the
introduction of lucerne and practices associated with lucerne (oversowing with cereals and
supplementation).
The Grain and Graze practices developed and promoted in the Corangamite / Glenelg Hopkins
region were all profitable, although some practices were individually more profitable than others
(table 5).
Table 5: Calculated increase in profit at 40% cropping through various practices (average
grain yields and commodity prices)
Practice

Profit change
$
Grazing cereals
26,500
Introduction of lucerne
25,000
Supplementation of livestock grazing lush lucerne
7,000
Integrated pest management
5,500
Oversowing established lucerne with cereals
4,000
TOTAL
68,000

%
13.7
12.9
3.6
2.8
2.1
35.1

The results show that at average yields, significant improvements in profit can be made. It also
clearly demonstrates that at 40% to 50% cropping, these practices will help to buffer the impact
of lower than average grain yield.
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Appendix 1: Costs and returns of pellet supplementation of lambs grazing
lush lucerne
Figures based on regional grazing trial5
INCOME
Control (no pellets)
Closing weight
Dressing %
Carcass weight
Value of carcass
Skin value
Total

41.7 kg at slaughter,
48%
20 kg
$3.50/kg
$8.00,
$78.00

Pellet treatment
3 kg heavier after 60 day with pellets
Closing weight
Dressing %
Carcass weight
Value of carcass
Skin value
Total

44.7 kg at slaughter,
48%
21.5 kg
$3.50/kg
$8.00,
$83.25

Percentage increase in value per kg Dressed weight = 6.7% ($3.74)
COSTS
Amount fed
Cost
Day fed
Total

100gm/hd/day
5.2c/100gm
60
$3.12 – experimental cost

It is assumed the cost if produced in commercial quantities would be 60% of the experimental
cost or $1.80.

5

Boosting liveweight gain for lambs grazing lush lucerne through supplementation. Southern Farming Systems trial
results 2007. pp199 – 203.
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Appendix 2: Whole farm profit under different grain yield, area cropped and
practice.
Table A – Whole farm profit ($/farm)

Practice
Current
practice
Grazing cereals

Lucerne wool
Lucerne prime
lambs
Lucerne prime
lambs, with
cereal oversown
Lucerne prime
lambs with
supplement
IPM

All

Grain
yield
Low
Mid
High
Low
Mid
High
Low
Mid
High
Low
Mid
High
Low
Mid
High
Low
Mid
High
Low
Mid
High
Low
Mid
High

180
20%
78,855
122,976
167,533
84,094
127,665
171,963
110,694
152,417
194,335
131,129
171,282
211,629
136,310
176,478
216,791
140,906
180,760
220,774
80,750
125,670
170,974
143,719
184,482
225,515

Area under crop (ha)
270
360
450
30%
40%
50%
87,230
84,206
66,799
163,204
190,723
188,715
240,924
299,154
317,875
106,599
110,389
96,571
180,464
217,320
219,403
258,257
326,050
348,895
114,345
111,947
95,414
188,031
215,905
217,950
263,363
323,938
347,135
132,633
127,739
110,604
205,064
229,304
231,804
279,185
335,655
360,987
137,387
131,826
115,268
209,807
233,157
236,020
283,927
339,370
365,203
141,514
135,464
118,213
213,638
236,212
238,773
287,489
342,307
367,956
89,871
87,941
71,029
167,326
196,189
195,235
246,273
306,349
326,479
165,338
176,142
164,736
236,871
272,989
280,853
311,281
379,007
412,477

540
60%
45,934
185,814
336,028
73,132
210,805
360,909
67,894
211,707
361,625
80,814
223,147
373,072
84,547
226,753
376,679
86,928
229,056
378,978
50,585
193,426
346,042
129,144
270,891
423,673
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Table B – Change in whole farm profit ($/farm)

Practice

Grazing cereals

Lucerne wool
Lucerne prime
lambs
Lucerne prime
lambs, with
cereal oversown
Lucerne prime
lambs with
supplement
IPM

All

Grain
yield
Low
Mid
High
Low
Mid
High
Low
Mid
High
Low
Mid
High
Low
Mid
High
Low
Mid
High
Low
Mid
High

180
20%
5,239
4,690
4,430
31,839
29,441
26,802
52,273
48,307
44,096
57,455
53,502
49,258
62,051
57,784
53,241
1,895
2,694
3,441
64,864
61,506
57,982

Area under crop (ha)
270
360
450
30%
40%
50%
19,368
26,184
29,772
17,260
26,597
30,688
17,333
26,896
31,019
27,115
27,741
28,615
24,828
25,182
29,235
22,439
24,784
29,260
45,403
43,533
43,805
41,860
38,581
43,090
38,261
36,501
43,112
50,157
47,620
48,469
46,603
42,434
47,305
43,003
40,217
47,328
54,284
51,258
51,414
50,434
45,490
50,059
46,565
43,153
50,081
2,641
3,736
4,230
4,123
5,466
6,520
5,349
7,195
8,604
78,108
91,937
97,937
73,667
82,266
92,138
70,356
79,853
94,602

540
60%
27,199
24,990
24,881
21,960
25,893
25,598
34,880
37,333
37,044
38,613
40,939
40,651
40,994
43,242
42,950
4,651
7,612
10,014
83,211
85,076
87,646
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Table C – Change in whole farm profit (%)

Practice

Grazing cereals

Lucerne wool
Lucerne prime
lambs
Lucerne prime
lambs, with
cereal oversown
Lucerne prime
lambs with
supplement
IPM

All

Grain
yield
Low
Mid
High
Low
Mid
High
Low
Mid
High
Low
Mid
High
Low
Mid
High
Low
Mid
High
Low
Mid
High

180
20%
6.6%
3.8%
2.6%
40.4%
23.9%
16.0%
66.3%
39.3%
26.3%
72.9%
43.5%
29.4%
78.7%
47.0%
31.8%
2.4%
2.2%
2.1%
82.3%
50.0%
34.6%

Area under crop (ha)
270
360
450
30%
40%
50%
22.2%
31.1%
44.6%
10.6%
13.9%
16.3%
7.2%
9.0%
9.8%
31.1%
32.9%
42.8%
15.2%
13.2%
15.5%
9.3%
8.3%
9.2%
52.1%
51.7%
65.6%
25.6%
20.2%
22.8%
15.9%
12.2%
13.6%
57.5%
56.6%
72.6%
28.6%
22.2%
25.1%
17.8%
13.4%
14.9%
62.2%
60.9%
77.0%
30.9%
23.9%
26.5%
19.3%
14.4%
15.8%
3.0%
4.4%
6.3%
2.5%
2.9%
3.5%
2.2%
2.4%
2.7%
89.5%
109.2%
146.6%
45.1%
43.1%
48.8%
29.2%
26.7%
29.8%

540
60%
59.2%
13.4%
7.4%
47.8%
13.9%
7.6%
75.9%
20.1%
11.0%
84.1%
22.0%
12.1%
89.2%
23.3%
12.8%
10.1%
4.1%
3.0%
181.2%
45.8%
26.1%
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Appendix 9: Regional awareness, participation and adoption survey

Results of a regional survey
Corangamite / Glenelg Hopkins region

April 2008

Prepared by Cam Nicholson

Grain and Graze Regional Survey – Corangamite / Glenelg Hopkins
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Grain and Graze Regional Survey – Corangamite / Glenelg Hopkins

1.

Background

A postal survey was sent to 650 Southern Farming Systems members in April 2008. The intention of
the survey was to provide information on the awareness, participation and adoption of Grain and
Graze activities that had been conducted in the Corangamite and Glenelg Hopkins region from 2004
to 2008.
Specific responses were sought on three broad topic areas. These were:
Grazing crops in winter and/or the stubble over summer
Making lucerne more attractive by increasing winter production through sowing a cereal into
existing lucerne and by providing supplements to increase the growth rates of lambs grazing
lush lucerne
Improved pest control of crops and pasture by using an integrated pest management (IPM)
approach.
The survey identified three audiences, farmers, consultants/advisors and company representatives.
The location of respondents was also collected as some awareness activities and presentations
occurred outside the Corangamite / Glenelg Hopkins region. In particular Gippsland and Tasmania
were targeted because Southern Farming Systems branches exist in these locations.
The survey assumed any change in adoption would be a result of Grain and Graze activities. This
was because no other organisation or program was promoting the topics identified above. A copy of
the survey is provided (appendix 1).
1.1
Survey sample
Seventy seven surveys were returned, a return rate of 12%. This was lower than expected, as the
Southern Farming System membership base commonly has a return rate of surveys in the order of
25% to 30%. It is thought the method of distribution may have contributed to the low response, as
the survey was included as part of the mail out for the Southern Farming Systems trial results book
and therefore the may have been overlooked by many members.
Despite the small sample, the average farm size and enterprise mix of the survey respondents closely
matched the statistics of the larger Southern Farming Systems membership base, suggesting the
survey data was valid and could be extrapolated.
The majority of respondents were from the Corangamite / Glenelg Hopkins region (figure 1). Eighty
seven percent of respondents were farmers, nine percent advisors and four per cent company
representatives.
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Figure 1: Proportion of survey respondents
Of the farmer who completed the survey, three percent had livestock only (no crop) and eight percent
were all cropping (no livestock). The average across all regions was 51% cropping (cereals and
other crops) and 49% livestock. The enterprise mix by region is presented (table 1).
Table 1: Enterprise mix by region (may not add to 100% because of rounding)

Region
Corangamite / Glenelg Hopkins
Gippsland
Tasmania
Other

Other
Cereals crops
(%)
(%)
39
14
29
10
26
27
26
2

Beef
(%)
10
23
8
14

Sheep
Wool meat Other
(%)
(%)
(%)
23
14
3
16
22
0
11
24
6
34
24
0

2
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2.

Results

The survey asked general questions about awareness, participation and trialing of Grain and Graze
topics over the past four years (table 2).
Table 2: Response of farmers to awareness, participation and trialing of Grain and Graze
activities

Region
Corangamite / Glenelg Hopkins
Gippsland
Tasmania
Other

Awareness
of Grain
and Graze
98
100
100
100

Participation in
Grain and
Graze activities
84
100
100
40

Tried Grain
and Graze
topics
80
89
83
60

The greatest response was received for grazing winter crop / stubble (75%), followed by integrated
pest management (37%) and finally sowing cereals into lucerne / supplementation of lambs grazing
lucerne (22%). Thirty four percent of farmer respondents chose two topic areas and 10 % all three
topic areas. Four of the seven advisors who responded to the survey also indicated awareness and
participation in all three topic areas.
2.1
Grazing winter crops
Approximately 75% of farmers responded to the grazing cereal question. They were asked to rate
their understanding of the management and impacts of grazing cereals in winter on livestock, fodder
and grain production (on a scale of 1 to 5, with 1 = limited understanding and 5 = complete
understanding). The average response was 3.73, suggesting a good understanding of the topic.
Advisors indicated a higher level of understanding (4.17) and those not involved in Grain and Graze
activities a lower response (3.40).

Area of crop grazed (ha)

Results indicate a large increase in the area of winter crop grazed during the period of Grain and
Graze (figure 2). This includes a predicted 54% increase from 2007 to 2008.
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Figure 2: Area of winter crops grazed

3

Grain and Graze Regional Survey – Corangamite / Glenelg Hopkins

The area intended to be grazed in 2008 represented 38% of all the cereals sown in the region. A
third of farmers intended to graze more than half of their crops in 2008.
All consultants and advisors surveyed indicated an intention to advise clients to graze more crops in
2008 than 2007 (an increase of 34%). Importantly only two of the seven advisors were
recommending grazing winter crops in 2004, whereas all advisors are recommending grazing winter
crop now.
2.2
Grazing crop stubble
All farmers who had livestock grazed their stubble. The average area grazed was 90%, with only
nine percent grazing less than 50% of their stubbles.
Survey participants indicated a reasonable degree of confidence in determining the grazing value of
stubble (3.63), based on a scale of 1 to 5, with 1 = not very confident and 5 = very confident).
However 93% said they would use a simple assessment tool to value the grazing of a stubble if it was
available. Only 18 percent of respondents were aware of the stubble assessment tool being
developed by Grain and Graze.
2.3
Sowing cereals into existing lucerne
Lucerne does not contribute a large proportion of the farm, making up an average of only 2.2% of the
total area. In 2004, only 4% of farmers had lucerne. By 2007, 61% of farmers had some lucerne,
with six percent having more than 10% of the total farm area under lucerne. For those with lucerne,
the average area was 65 ha or 4% of the total farm area.
Eighteen percent of farmers surveyed who had no lucerne in 2007 intended to sow lucerne in 2008,
with an average area of 33 ha.
Of those with lucerne, 90% had heard of the technique to sow a cereal into an existing lucerne stand
(77% for those without lucerne). Farmer confidence in adopting this technique was moderate (3.39),
but much higher with farmers who had lucerne (3.72) compared to those without lucerne (2.61)
(based on a scale of 1 to 5, with 1 = not very confident and 5 = very confident).

Area of lucerne oversown
with cereals (ha)

Results indicate an increase in the area of cereal sown into lucerne during the period of Grain and
Graze (figure 3). This includes a predicted 44% increase from 2007 to 2008.
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Figure 3: Area of cereal oversown into existing lucerne
Forty percent of the area of lucerne is intended to be oversown in 2008.
Five of the seven consultants intend to recommend oversowing of cereals to their clients in 2008.
The indicative area recommended by these consultants represents a 30 fold increase on 2004 and a
54% increase from 2007 to 2008.
The survey asked if Grain and Graze had influenced farmer‟s intentions about using lucerne in the
future. Fifty four percent of farmers with lucerne responded yes and significantly just over one third
of farmers (35%) without lucerne responded positively. All consultants/advisors answered in the
affirmative also.
2.4
Supplementation of stock grazing lush lucerne
Development work was undertaken to create and test a supplement that could be used on livestock
grazing lush lucerne. The product was not available for commercial release, so extension activities
were focussed on awareness of the product development and presenting preliminary result along with
gaining an appreciation of the farmer interest in any potential product in the future.
Sixty one percent of farmers had heard of the supplement development (68% with lucerne, 50%
without lucerne). If the product were commercially available and cost effective, then 76% of those
surveyed indicated they may use it (88% with lucerne, 62% without lucerne).
Consultants/advisors were unanimous in their support for development of the supplementation.
2.5
Integrated pest management (IPM)
Only six percent of farmers surveyed were not aware of some or all of the basic principles of
integrated pest management (IPM). However the improvement in understanding of the different
aspects of IPM over the past four years varied (table 3).
Table 3: Percentage of farmers indicating an improved understanding of aspects of IPM (may
include more than one response)
Increased
recognition of
predators that
eat pests
72%

Most strategic
use of
pesticides
72%

Use of baits
and seed
dressings
64%

Improved habitat
through vegetation
enhancement
37%

Increased
monitoring of
pests and
predators
64%

The results also show a clear correlation between the farmer understanding of the important aspects
of IPM and their confidence in successfully implementing IPM (figure 4).
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Aspects of IPM understood (number)
Figure 4: Confidence rating against number of aspects of IPM understood (1 = not very
confident, 5 = very confident)
The proportion of farmers understanding multiple aspects of IPM varied (figure5).
1 aspect
9%

5 aspects
24%

2 aspects
27%

4 aspects
19%
3 aspects
21%

Figure 5: Percentage of farmers understanding multiple aspects of IPM.
Six of the seven consultants and advisors surveyed were aware of the principles of IPM. They all
understood the importance of baits and seed dressings and were equally aware of the need for
predator identification, monitoring and more strategic use of pesticides. However only one
advisor/consultant recognised the importance of native vegetation in supporting IPM.
The confidence level of consultants/advisors was 3.58, similar to the most confident farmers (based
on a scale of 1 to 5, with 1 = not very confident and 5 = very confident).
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3.

Discussion

The survey results clearly indicate increases in awareness, participation and adoption of activities
associated with the Grain and Graze program for members of Southern Farming Systems (SFS).
While the dataset is smaller than anticipated, the distribution of where the surveys were received
from, the farm size and enterprise mix of respondents closely aligns with the wider SFS membership
database. This would suggest the survey provides an acceptable snapshot of activities by members
within and outside the Grain and Graze region. SFS members are approximately one quarter of all
mixed farmers in South West Victoria6.
A national survey was conducted by Viv Reed and Associates, which provides a data set that
includes SFS members (called the targeted participants group) and a wider random group, the
majority of which would not be associated with SFS.
The data from Viv Reed and Associates supports the conclusion from the regional survey that there
has been a very high level of penetration with SFS members (the targeted participant group). The
results strongly correlate with the results from the SFS survey. Because of this strong correlation,
the dataset from SFS are used for the target participant group, simply because they are a larger
sample and they provide more quantifiable localised trialing and adoption details.
To obtain the impact from outside the SFS membership base, the data from Viv Reed and Associates
is used.
Responses were sought to five areas that were the focus of activity in the region. Not all activities
reached the adoption phase by the end of the program. Where adoption was not reached, the
progress towards adoption, through examination of awareness, participation and confidence was
measured. A summary of the progress towards adoption is presented (table 4).
Table 4: Extent of progress towards farm practice change (dark grey indicated significant
progress)
Activity

Change on farm strategy
Motivation
Trialing &
Farm practice
exploration
change

Grazing stubble
Grazing cereals in winter
Integrated pest management
Sowing cereals into lucerne
Enhanced grazing of lucerne over summer
Native grassland management
Table 4 indicated awareness should have been achieved in all activity areas. This has been the case,
with overall awareness by Southern Farming Systems members at 98% to 100% (table 2). Outside
SFS members, the awareness of Grain and Graze was recorded at 50% (sample size only 6 farmers).
Grazing cereal crops, either in winter or over summer was the most popular topic area. The level of
adoption of grazing winter crops was significant, increasing from 32 ha in 2004 to 87 ha in 2007 and
forecast to increase to 134 ha or 38% of the total cereal sown in 2008. This is a massive increase in
6

Based on Grain and Graze Benchmarking Final Report (2003), which indicates there are 2,700 mixed farms
in the region.
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adoption. Outside the SFS membership base, only 15% were unaware of the practice, 54% were not
intending to use it and 31% of farmers were either trialing or already grazing their cereals. This
means there has been significant adoption of the practice outside the SFS membership base as well.
This translates to approximately 130,000 ha of winter cereal being grazed in 2008 (appendix 2).
Confidence in the practice is relatively high, with a greater degree of confidence recorded by those
actively involved in Grain and Graze activities. This would suggest the extension program helped
increase farmer confidence in the practice.
The stubble assessment tool was only completed in May 2008 and therefore has not been available
for distribution to farmers. However it is clear from the survey results that most stubbles are grazed,
the vast majority of farmers would use an assessment tool (93%) but very few (18%) were aware of
the existence of the tool. A dedicated extension campaign is required in the future to ensure
appropriate use and application of the tool.
The two activities directed at increasing the attractiveness of lucerne in the farming system have
achieved success. These were sowing a cereal into existing lucerne and supplementation of livestock
grazing lush lucerne to increase animal performance.
Fifty four percent of farmers with lucerne said the work conducted by Grain and Graze had
positively influenced their intentions to use lucerne. A third of farmers without lucerne said the
work was positive, with 18% of farmers who had no lucerne in 2007 intending to sow lucerne in
2008. These changes are calculated to increase the area under lucerne of SFS members to 30,800 ha
across the region, up from 1,540 ha in 2004 (appendix 2) (NB: This does not include data from
farmers outside the SFS membership base).
SFS members intended to sow 40% of the area under lucerne with cereals in 2008, equating to an
area of 12,300 ha. Only 16% of farmers (2 out of 13) not involved in Grain and Graze were going to
sow cereals into lucerne in 2008, indicating the higher adoption from those involved in Grain and
Graze.
Development of the supplementation product for livestock grazing lush lucerne is still progressing
and therefore only awareness activities were undertaken. This awareness has been successful, with
61% of SFS members having heard of the supplement development (68% with lucerne, 50% without
lucerne). Further supplement testing is required, however the level of interest indicates a well
designed extension program should deliver a high degree of adoption.
Integrated pest management developed rapidly during the four years of Grain and Graze. Awareness
levels were very high with SFS members (94%), but were also high with non SFS members 84% (11
out of 13). This indicates the extensive awareness campaign was effective. Twenty three percent of
non SFS members were using some aspects of IPM compared to eight out of the nine from SFS
participants (89%) based on data from Viv Reed and Associates.
However there is an obvious difference in interpretation as to what constitutes full IPM. It is
suggested that unless all five components of IPM are practiced (as listed in table 3), then full IPM
will not be achieved. This could not be tested in the survey because of the difficulty in defining what
IPM is. Instead, improvements in understanding were sought for each of the five key components
that contribute to IPM. The results show only 24% of participants are making improvements in all
five components. Not surprisingly the more components that are understood, the greater the increase
in confidence to implement IPM.
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Despite not having quantitative data on how many farms are practicing full IPM, the shift in
intentions (and most likely practices) is huge. Based only on SFS members, it is estimated 485
farmers have improved their recognition of predators and are using pesticides more strategically, a
further 430 have improved their pest and predator monitoring within equivalent numbers of farmers
using baits and seed dressings. Two hundred and fifty farmers have improved their understanding of
the importance improved habitat provides for natural predators (appendix 2).
The increased understanding of these component areas will inevitably lead to better, more targeted
decision making, leading to improvements in the environment (vegetation and biodiversity).
Native vegetation management was the least recognised of the five components. This is because the
link between native vegetation and biological pest management is still to be adequately addressed at
a farm scale and under a range of circumstances (although significant progress has been made at a
research level).
If IPM is to become a reality, additional investment is required in the components of habitat
management and strategic pesticide use, along with significant support for farmers and advisors to
develop expertise and confidence.
Some awareness and adoption was achieved outside the Corangamite / Glenelg Hopkins region,
especially in Tasmania and Gippsland. While the sample size is small, it is clear adoption in the non
target area is also occurring.
Finally recognition should be given to the success in engaging consultants/advisors in the regional
Grain and Graze program. This was a deliberate action, in seeking a multiplier effects with the
extension message. This has proved highly successful with consultants and advisors indicating their
intentions to advise clients to:
increase the area of cereal grazed in 2008 by 34% over 2007
increase the oversowing of cereals into lucerne by 54% from 2007 to 2008
recommend some or all of the components of IPM.
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Appendix 1: Grain and Graze survey

Grain and Graze Survey
The Grain and Graze program is finishing on June 30, 2008. While we are hopeful
there will be further support in the livestock / cropping area, it is critical we can
measure the impact Grain and Graze has had so far.
A short survey has been prepared to collect this information. I would ask you to
spend 10 minutes completing the survey and returning it by fax 5229 4426 or in the
prepaid envelope by Friday May 9.
The results will be collated and used to put our case for further funding.
Thank you in advance.

Mark McDonald
Executive Officer
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Grain and Graze Survey
The Grain and Graze program in South west Victoria concentrated on three major project areas.
These were:
Grazing crops in winter and/or the stubble over summer
Making lucerne more attractive by increasing winter production through sowing a cereal
into existing lucerne and by providing supplements to increase the growth rates of lambs
grazing lush lucerne
Improved pest control of crops and pasture by using an integrated pest management (IPM)
approach.
The survey is seeking responses about these three project areas.
General information
1. Your main type of activity (tick most applicable)
 Farmer
 Consultant / advisor
 Company representative
2. Area farmed (freehold and leasehold)

hectares

3. Farming enterprises you are involved with (indicate approximate percentage)
Cropping
–

Cereals

%

–

Other

%

Livestock
–

Beef

%

–

Wool sheep

%

–

Meat sheep

%

–

Other

%

4. Your location (tick most applicable)
 South west Victoria
 Tasmania
 Gippsland
 Outside these areas
5. Have you heard about the Grain and Graze program during the past four years?
 Yes
 No
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6. Have you been to an event or activity where Grain and Graze projects were presented or
discussed?
 Yes
 No
7. Have you tried any of the ideas promoted by Grain and Graze in the past four years?
 Yes
 No
8. If yes in which topic areas (tick one or more answers)
 Grazing crops in winter and/or the stubble over summer
 Sowing cereals into existing lucerne and supplementation of lambs grazing lush lucerne
 Integrated Pest Management (IPM)
Questions about grazing crops
9. How would you rate your understanding of the management and impacts of grazing cereals
in winter on livestock, fodder and grain production?
1
2
3
4
5 (scale: 1 = limited understanding, 5 = complete understanding)
10. Approximately how many hectares of winter cereal did you graze or advise your clients to
graze:
–

Four years ago (2004)

hectares

–

Last year (2007)

hectares

11. Approximately how many hectares of winter cereals do you intend to graze or advise your
clients to graze in 2008?
hectares
Questions about grazing crop stubble
12. What proportion of crop stubble do you graze or advise your clients to graze in a typical
year?
%
13. How confident are you at determining if the stubble has value for grazing?
1
2
3
4
5 (scale: 1 = not very confident, 5 = very confident)
14. If a simple assessment tool was developed to estimate the grazing value of a stubble, do you
think you would use it?
 Yes
 No
15. Are you aware of the assessment tool being developed by Grain and Graze to help estimate
the grazing value of a stubble?
 Yes
 No
Questions about sowing cereal into existing lucerne to increase winter drymatter production
16. Approximately how many hectares of lucerne do you or your clients have?
hectares
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17. Are you aware of the technique of sowing a cereal into existing lucerne to boost winter
production?
 Yes
 No
18. How confident are you that you could successfully establish or advise your clients to
establish a cereal into existing lucerne if you decided to?
1
2
3
4
5 (scale: 1 = not very confident, 5 = very confident)
19. Approximately how many hectares of lucerne did you oversow or advise your clients to
oversow with a cereal:
–

Four years ago (2004)

hectares

–

Last year (2007)

hectares

20. Approximately how many hectares of lucerne do you intend to oversow or advise your
clients to oversow with a cereal in 2008?
hectares
21. Has Grain and Graze influenced you or your clients intentions about using lucerne?
 Yes
 No
Questions about supplementation of stock grazing lush lucerne
22. Are you aware of the development of a supplement to increase the growth of lambs grazing
lucerne?
 Yes
 No
23. If a supplement was commercially available and cost effective, do you think you would use it
or advise your clients to use it?
 Yes
 No
Questions about integrated pest management
24. Are you aware of the basic principles of integrated pest management?
 Yes
 No
25. In the past four years, which aspects of integrated pest management do you believe you
have improved your understanding of ? (tick one or more answers)
 Increased recognition of the predators that eat pests
 More strategic use of pesticides
 Changes to management practices such as using baits and seed dressings
 Improving the habitat for natural predators through revegetation
 Increased monitoring of pests and predators
26. How confident are you that you could successfully implement or advise a client to
implement an IPM program (even if it involves support from outside experts)?
1
2
3
4
5 (scale: 1 = not very confident, 5 = very confident)
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Appendix 2: Calculation of impact of the adoption of Grain and Graze practices
in 2008
Cereals grazed in 2008 (forecast)
Item
Participants (%)
Farm size
Farm sown to cereal crop in
2008 (%)
Farmers grazing cereals (%)
Average amount of cereal
grazed (%)
Area grazed (ha)

SFS
25
1351

Non
SFS
75
843

39
73

39
31

Regional survey
Regional survey, Viv Reed & Assoc

38
98658

15
30958

Regional survey, Viv Reed & Assoc

Source
SFS membership database
Viv Reed and Associates

Lucerne sown in 2004
Item
Participants (%)
Farm size
Farm with lucerne in 2004 (%)
Area of lucerne (ha)
New farmers sowing lucerne (%)
Average area sown (ha)
Area under lucerne (ha)

SFS
25
1351
4
57
0
0
1539

Source
SFS membership database
Viv Reed and Associates
Regional survey
Regional survey
Regional survey
Regional survey

SFS
25
1351
61
65
18
33
30773

Source
SFS membership database
Viv Reed and Associates
Regional survey
Regional survey
Regional survey
Regional survey

Lucerne sown in 2008 (forecast)
Item
Participants (%)
Farm size
Farm with lucerne in 2008 (%)
Area of lucerne (ha)
New farmers sowing lucerne (%)
Average area sown (ha)
Area under lucerne (ha)

Integrated Pest Management (Number of farmers with improved
understanding)
Item
Participants (%)
Farm size
Component: Increased recognition of
predators that eat pests
Most strategic use of pesticides
Use of baits and seed dressings
Improved habitat through vegetation
enhancement
Increased monitoring of pests and predators

SFS
25
1351

Source
SFS membership database
Viv Reed and Associates

486
486
432

Regional survey
Regional survey
Regional survey

250
432

Regional survey
Regional survey

