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Introduction

The Joint Venture Agroforestry Program (JVAP) is a joint initiative of three Research
and Development Corporations — the Rural Industries RDC, Land & Water Australia
and Forests & Wood Products Australia. Over its 15 year life it has attracted a
number of other funding partners for specific projects and invested some $29 million
for agroforestry related research.

However, this is only part of the story! A major outcome has been collaboration, not
only between RDCs, but with CSIRO, MDBC, Federal and State agencies,
universities and Cooperative Research Centres. This has resulted in better utilisation
of scarce financial, human and infrastructure resources as well as research
outcomes being utilised more quickly and widely.

A commitment to the free flow of knowledge generated from publicly funded R&D is a
vital ingredient in knowledge transfer. R&D gives growers and processors greater
confidence to invest in the planting and management of on-farm forests through
overcoming technical constraints and combating prevailing myths. “It’s all about having
research dollars hitting the ground in the most effective way.”

Definition

‘Agroforestry’ means different things to different people and groups. In the founding
years of JVAP ‘agroforestry’ was defined as commercially driven tree production
systems for addressing land degradation issues.

| believe with time and evolving understanding the boundaries of agroforestry are
being progressively ‘redefined’ from “trees on farms to benefit existing enterprises
and the environment” to ‘trees as a stand alone economic resource and as a benefit
to existing production systems’. | also believe the environmental benefit has
broadened from focusing on the farm or local sub catchment to now include macro
issues of river systems, greenhouse abatement and the carbon economy.

I will be concluding this paper by making the case for “tree crops” to be the new
focus, rather than agroforestry. Tree crops will have a strong commercial focus while
providing macro-environmental and social benefits based on viable new industries.

Early Activity

A lot of the early research funded by JVAP focussed on issues such as the role of
trees in providing shelter for stock, wind and water table management, biodiversity
outcomes, social and community issues etc.

| believe it is fair to say that JVAP has largely achieved these goals, with many
notable publications, such as;

» Design Principles for Farm Forestry (1997); and subsequently

e Trees, Water and Salt



* Trees for Shelter
* Trees and Biodiversity

An early ‘icon’ project was the Master TreeGrower Program conceived and
convened by Rowan Reid under the umbrella of the University of Melbourne and
supported by JVAP since 1997. Some 1600 people have undertaken MTG courses,
in collaboration with some 30 partner organisations, and their influence across
Australia is driving a lot of today’s thinking toward ‘tree crops’ as part of the future
farm land-scape.

Overarching Issues

An important role for JVAP over its 15 year life has been in funding research in a
diverse range of areas, including;
* Species suited to Regions
Design for biodiversity benefits
Decision support and resource inventories
Institutional arrangements (legal etc.)
Products and markets
Ecosystem services
Farm case studies
Trees in catchment management
Tree establishment, management and harvesting
Bioenergy
Carbon abatement

| believe this stream of investment has contributed a great deal to the wider
community understanding of the potential for trees in the farm landscape, and given
land managers and their advisers confidence, particularly at the decision making
level. This background pool of knowledge is often referred to as ‘capacity building’ or
‘readiness for change’, and should not be under estimated for its collective
contribution to “redefining the boundaries”.

E. globulus — an icon species

New forest industries based on Tasmanian blue gums (e. globulus) is the first
specific example of JVAP playing a role in “redefining the boundaries” of
commercial forestry. Establishing new hardwood plantation industries
presented huge research questions associated with management, logistical
and social issues. It should not be forgotten that hard wood timber production
in Australia was totally based on native forests until late in the 20" century.

Projects funded over the first 10 years of JVAP’s life covered areas ranging
from Designing bluegum alley farms to Socio-economic impacts of farm
forestry. Early thoughts were for an integrated mosaic of plantations in high
rainfall areas (greater than 600mm), but declining global markets for beef and
wool and rising prices for wood chips have led to a more concentrated
plantings, particularly in the SW of WA and the green triangle in SW Victoria
and SE South Australia.



The more concentrated plantings have had varied environmental outcomes,
particularly in respect to water. On the positive side, the Denmark River in WA
was the first example of salinity trends being reversed as a result of
plantation development, while in other areas water availability (both surface
run off to rivers and ground water) have been compromised. With a series of
low rainfall years, the location of plantations on previously cleared farm land
has become very topical regarding the trade off between water quality and
water availability. In 2000, JVAP co-funded and published the proceedings of
a national workshop Plantations, Farm Forestry and Water and subsequently
published a discussion paper to provide balanced information for all
concerned with land management and development of land use policies. The
groundwater flow systems framework that emerged from this investment
underpins the Murray-Darling Basin Commission’s ‘Basin Salinity
Management Strategy’ and the regional plans of many regional NRM bodies.

JVAP-funded research made a substantial contribution to the understanding
of plantation development and biodiversity. Initially, research was able to
dispel a common perception that plantation mono cultures would have an
overwhelmingly negative effect on biodiversity outcomes. After all, it was a
perennial woody system replacing an annual grassy one, with associated
benefits and losses. More importantly, research demonstrated that relatively
minor changes in plantation design could produce quite large benefits to
biodiversity outcomes. These recommendations, particularly relating to
appropriate retention of existing native vegetation, are now common practice.

JVAP discontinued investment in E. globulus research once it was considered
the industry had reached commercial maturity. This is now an industry worth
$750M annually.

Oil Mallees

This is a more contemporary example of “redefining the boundaries” in medium to
low rainfall areas. Several projects over 10 years have been funded, ranging from
Fuelling Landscape Repair: A Bioenergy Industry as a Sustainable Land-use and Energy
Option for Australia to Breeding blue mallee for eucalypt oil

The Department of Conservation and Land Management in WA was a strong
funding partner over the years and much of the early motivation for this
innovative new industry must be attributed to John Bartle.

The original focus (and hence the name) was on industrial grade oil
production, supported by other products such as activated carbon and
electricity generation utilising the waste by-products. The present focus has
broadened to now include wood fractions for various product uses as well as
carbon sequestration. The mallee is a unique tree in that its woody trunk and
root system continues to grow and store carbon while its top sprouting growth
can be regularly harvested.



The whole story of re-introducing mallees into their natural environment has
many interesting aspects, as identified through JVAP supported research;

* They are drought, flood, fire and frost resistant and hence resilient in
Australia’s harsh and variable climate.

* The high oil content makes them unpalatable to sheep and resistant to
crop chemicals, so are highly sympathetic to mosaic or integrated
planting formations.

* The regular 2-3 year harvest rotation has enormous economic
diversification and social benefits.

* Mosaic planting formations have positive biodiversity outcomes

* Water table management is positive (as compared to E. globulus
described earlier) as they are grown in lower rainfall areas more prone
to dryland salinity and with limited run-off to rivers. Indeed, in the lower
reaches of the Murray-Darling, large areas planted to mallees would be
highly beneficial, as this area has large salt intrusions into the river,
while providing low water yield.

* An ‘icon’ project has been “FloraSearch”, which began with a desk
top analysis of 1200 prospective native woody species to screen for
potential commercial outcomes (ranging from wood fractions to oils,
tannins, fodder, bioenergy feed stocks and specialty timber). The
second stage involved more detailed research into the most promising
results of stage 1, from which the mallees have been a key outcome,
but also including acacias, melaleucas and other eucalypts. The third
stage has delivered a sophisticated GIS-based analysis which maps
and evaluates economics of various production systems including
comparison with regional agricultural returns. A major partner was the
CRC for Plant-based Management of Dryland Salinity.

* With the Australian Low Rainfall Tree Improvement Group, JVAP has
pioneered genetic improvement of key low rainfall species. The
program has drawn on pre-existing biological and scientific resources
belonging to its partners, and pooled them to maximise impact through
nationally coordinated research and development.

About 10,000 ha of mallee has been planted in WA for salinity management,
eucalyptus oil and prospective biomass energy (second generation fuel from
woody products rather than food crops) and activated carbon products (for
example, high grade carbon filtration and combustible furnace products).
Extensive trials are under way in low rainfall eastern Australia for carbon
sequestration. In light of recent developments in energy markets and the need
for greenhouse gas abatement, this early research could well be seen now as
having been ahead of its time.

Niche Industries

JVAP has invested in many other potential commercial crops, many of which
have certainly “redefined the boundaries”. Investment has focussed on the



‘potential foot print’ of an industry. ‘The larger the positive foot print, the
greater the investment’. This is based not only on commercial returns, but
also the likely environmental benefits. That is, a small industry foot print would
imply little overall effect on issues such as salinity, water and wind
management, biodiversity enhancement and carbon sequestration.

Sandalwood (Santalum spicatum) is a great example of “redefining the
boundaries”. Sandalwood is a medium-sized tree that is native to Australia,
and needs a host tree to grow, It is valued for fragrant wood, nuts and
essential oil. R&D helped domesticate an industry that used to rely on native
harvesting. The crop’s high value compensates for high freight costs from
remote locations. JVAP contributions to the modern day sandalwood industry
have included an overview and analysis of research needs, which has in turn
informed other RIRDC research into the higher value potential products from
sandalwood. .

Development of furniture grade timber species such as African mahogany, red
cedar, and blackwood have also been funded, along with high value eucalypts
and research assisting farmers to assess and process their own plantations.
While markets will only expand, the limiting footprint factor is the slow rate of
return of 20 to 30 years to harvest.

JVAP has also invested in_woody horticultural crops. For example, a market
and economic assessment was undertaken on the viability of establishing a
carob agroforestry industry in the low rainfall Murray Valley. However, market
potential and scope for landscape-scale repair is small.

Investment in_‘Bush Tucker’ crops has ranged from Acacia seed to
quandongs. The limiting factor here is being at the premier end of the food
market which can be easily over supplied, therefore resulting in a limited foot
print of production.

Bio-active constituents: The pharmaceutical values of Tea Tree, sandalwood
and mallee are well known, but once again these high value markets can be
easily over supplied compared to industrial oils for solvents and liquid fuel
replacements. None the less, JVAP and related RIRDC programs have
funded projects which have explored a range of potentially valuable bio-active
constituents and identified superior species, provenances and extraction methods
to obtain the quantities required for commercial development.

Drivers for Change

Agricultural change has occurred in the past through ‘revolutions’ or periodic
changes in direction, followed by periods of incremental improvement.
Examples include:

* The agrarian revolution of the 18th century in Europe;

* The colonisation of the world by European nations in the 19th century
and subsequent global agricultural trade;



The mechanisation of agriculture in the early 20th century;
The fertiliser, chemical, then genetic advances of the late 20th century.

| predict the next revolution of the 21 century will be toward “tree crops”, or
the domestication and commercialisation of a host of perennial woody plants
for a multitude of end uses.

| base this prediction on global aspects of:

Rapidly declining native forests;
Rising global population and living standards;
Global warming and the need for carbon sequestration;

Post ‘peak oil’ production and rising crude oil prices (trees being a
potential bio fuel feed stock).

More than a decade ago a JVAP report noted that “It is widely recognised that
farm forestry can improve the environment, yet markets for environmental
services are non-existent or minimal. Landuse policies continue to sanction or
tolerate many landuse activities which have high negative externalities, while
there are few direct incentives for undertaking activities which generate
positive externalities, for example improving catchment health, mitigating
salinity, or absorbing CO,.”

Of course times have changed and some might say that the markets and
government policies are now catching up with environmental realities. We
now have a Government in Australia that is apparently committed to:

Recognition of Kyoto and climate change;
Carbon trading by 2010;
Alternative energy sources;

A move from drought assistance toward drought preparedness or
resilience.

And finally supported by some on-farm realities:

Much of the nation’s cleared farm land is for extensive industries that
are at risk to variable climatic conditions, especially drought and
sensitive to declining terms of trade;

Traditional high labour costs in Australia, recently exacerbated by the
mining boom, are continuing to challenge agricultures competitiveness;

GPS, yield monitoring together with a higher educated farm sector are
identifying non-performing traditional areas of agriculture that could be
put to alternative uses.

JVAP and its funding partners have helped in identifying the potential for the
woody revolution to “tree cropping” and can be justifiably proud of its
contribution to the present national debate.



A new direction

| use the term “tree crops” rather than agroforestry, for several reasons:

* A strong commercial emphasis. Scale will only be achieved if
profitable to the farmer;

* The term “crop” has positive connotations to the farmer. Future woody
crops in lower rainfall areas are likely to be short rotation and more
closely resemble an annual cropping system than long rotation
plantation activity;

* Mechanisation of short rotation woody crops could well be undertaken
in part by existing farm machinery (tractors, forage harvesters, etc,)
and some product lines could use existing handling and storage
infrastructure;

* Afcrop” that is resistant to drought, flood, fire and frost and can be
harvested throughout the year has enormous economic diversification,
social and environmental benefits.

An insight into where we might be heading comes from the intense interest
shown in the Enrich project, co-funded by JVAP, FFI CRC, MLA and AWI.
Historically the mainstream RDCs have shown little interest in farm forestry,
but they are strongly backing Enrich which is evaluating native woody shrub
species for use as fodder in integrated grazing systems. The project includes
plant chemical analysis, grazing trials and modelling of optimum farm design
and economics based on surveys of actual fodder shrub farming. These
systems are readily adopted by planting shrubs on less productive land, with
demonstrable improvements in whole farm returns and carbon capture.

Further, research in 2007 funded by JVAP and the Natural Heritage Trust and
undertaken by URS Forestry has identified new market opportunities opening
up that could now drive continuing expansion in farm forestry [see attached

graphl].

Geographic factors

A limiting factor for traditional plantation forestry has been freight to either
high population centres or export ports, as it has been based on low value
high volume products

Short rotation crops in lower rainfall more distant locations will need to reverse
this paradigm, with local value adding before transport. JVAP research has
already started to canvas some of the options:

* Local electricity production connecting to existing grids;
* Local biofuel production utilising existing storage and handling;
* On-farm harvesting and processing equipment;

* Pelletised products utilising existing on farm and export grain
infrastructure;



* More complex regional based processing facilities, such as the
Narrogin (WA) demonstration plant;

* And of course, a future carbon market that will have no boundaries or
transport costs in sequestration services! Larger scale commercial
tree crops will reduce monitoring and evaluation costs for carbon
accounting.

Conclusion

JVAP has been a major contributor and pioneered the collaborative approach
to agroforestry and tree cropping research. Without overstating its role, |
believe it can be justifiably proud of its contribution over 15 years. The
evidence of this will be even more apparent with the publication early in 2009
of JVAP Research Highlights — a synthesis of 15 years research.

However, while the drivers for change are apparent, there are many research
challenges yet to be addressed, if new larger scale tree crops are to achieve
their potential in the Australian farming landscape. They range from on site
establishment and management issues, financial and institutional
arrangements, harvesting/processing/handling and storage activity,
environmental issues at the local and regional scale through to the social
impacts of such a major change.

It would seem obvious that a collaborative research initiative should not only
continue, but be strengthened, to meet these challenges. | believe JVAP as
we have known it, has achieved its goals and that a new and more focussed
effort toward tree crops for Australia’s lower rainfall farming areas should take
its place.

We have redefined the boundaries; now let us get on with the job of
making it a reality.
References

More than 150 research reports may be downloaded from the JVAP website
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