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abstract

This document evaluates the options for economic use of native vegetation to control recharge to groundwater in the south western catchment of the Goulburn River of central Victoria.

Foreword

“ I am sick of trying keep alive animals and plants which just want to die in this country while shooting animals and clearing plants which are well adapted and just want to live in this country.  I want to develop Australiana farming”   Dean Melvin, a young Western Australian farmer growing wheat, lupins and wool on deep gutless sands in 300mm rainfall at Dowerin.  

There is considerable common sense in the idea of productively farming native vegetation (particularly deep rooted perennials) in the south west areas of the Goulburn Broken Catchment, as suggested by Dean Melvin in W.A.  Agriculture in Australia is based on species imported from other environments.  These species are not adapted to Australian conditions and generally require large inputs of water, fertiliser and care.  At best, their environmental impact has been benign, but overwhelmingly they have been alien to the natural processes of this continent. 

Farming is the manipulation of nature’s productivity for human benefit, yet too often it is portrayed as a technique of fighting the natural forces in a hostile environment to win our foods and fibres.  The consequences of ignorance and inappropriate practices has been a rising crisis in degradation of our farm lands and threats to the sustainability of agricultural production.  Erosion, salination, reduced soil fertility, increased pest and disease attack, are just some of the problems that farmers are now forced to address.

Our current land use in this section of the Goulburn Broken catchment continues to yield between 400 and 7000 kg of salt per hectare per annum, which is dumped in the catchment.  Indeed, ground watertables across much of the “food bowl” of Australia, the Murray Darling Basin, including the Goulburn Broken Catchment continue to rise at 25-30 cms per year.  We are not using enough of our rainfall where it falls.  Hence much of our current land use is not sustainable.  This may well threaten our very survival in the next 25-30 years.

There is an urgency to revegetate agricultural land but how is this to be achieved in circumstances of falling farm incomes and inexperience in techniques of “compensatory revegetation”?  We need productive alternative landscapes which will put up to 50 % of the catchment under high water-using deep rooted perennials.  

But which deep-rooted perennial plants?  Aimed specifically at the Upper Goulburn Broken Catchment, the “Farming of Native Vegetation to Reduce Salinity” project was established to help answer this question.  The aim is provide a list of native species that could be planted in currently degraded, unproductive areas of land to reduce groundwater recharge, while providing prospects of commercial returns.

As a result of a Department of Primary Industries and Energy Farm Forestry grant, our committee was fortunate to obtain the services of Ian Higgins from the Centre for Land Protection Research.  Ian was asked to inquire into the “20 best bets” local species for revegetation and commercial products.  This report is the culmination of Ian’s study.  It is far more than a recommendation of “best bets”.  It is a comprehensive library and data base that can produce a list of recommended species according to the particular conditions, landholder’s interests, and products commercial possibilities.

This resource puts the upper Goulburn Valley at the vanguard of information on farming native plants.  The concepts and information it contains are vital elements in the development of appropriate agricultural systems for this continent.  Individual farmers will be able to establish their own customised list of species suitable for planting on their property.  It encourages personal investigation, provides information and understanding of characteristics and potential of species, factors that are essential for sustainable agriculture.  Revegetation with the recommended species has the potential to make a significant contribution to the health of the land, provide new product options and to restore the essential natural character of the area.

It is in this context that we take great satisfaction in presenting this important tool for the development of a truly Australian agriculture.

Farming of Native Vegetation to Reduce Salinity Steering Committee

INTRODUCTION

Salinity is regarded as Victoria’s most pressing environmental problem.  It is primarily caused by the loss of perennial vegetation from the landscape.  Irrigation also contributes, but a recent re-evaluation of irrigation and dryland processes concluded that the contribution of dryland country to the problem has, in the past, been significantly underestimated (Williamson et al. 1997).

Agricultural land in the Goulburn catchment is becoming increasingly affected by dryland salinity.  The extent of the problem has been documented in a draft salinity management plan for the catchment. 

Dryland salinity is largely due to agricultural practices in the uplands where most of the high recharge country occurs.  The majority of the agricultural land in the uplands is used for grazing, mainly for wool production.  This land use has greatly reduced tree and other woody vegetation cover, and substantially replaced perennial herbaceous vegetation with winter annual herbaceous species.  The resulting alteration to the water balance causes dryland salting.  The process is one of less plant water use in zones with shallow soil and permeable aquifers, allowing unused rainfall to ‘recharge’ the groundwater systems, mobilising salts stored in the landscape at the same time. 

The salinity management plans document the extent of the damage and the costs if nothing is done, and conclude that it is essential to remedy the problem.  The only feasible tactic is by increasing the use of water by plants in the landscape.

Exotic perennial pasture establishment has been seen as the main strategy in the past.  Recent research has now shown that perennial pastures are unable to adequately control recharge where average annual rainfall exceeds 600 mm or so (Taylor & Clifton 1993).  In other words, woody vegetation (trees and shrubs) must be re-established in the moister parts of the landscape to control recharge.  

Modelling work undertaken by Hatton et al (1996) has made estimates of the tree cover needed to offset recharge in subcatchments similar to those in the study area.  They estimate that to maintain the current (unacceptable) status quo, 30% tree cover will be needed.  To actually lower watertables, 50% of the uplands would have to be in tree cover.  In other words, a massive amount of tree and shrub establishment is required to control the salinity problem.  

There are other well documented benefits that revegetation with indigenous plants bring to the landscape.  These include erosion control, reduced soil acidity induction, improved nutrient cycling, wildlife habitat, pest control and shelter.  All of these have a positive effect on farm productivity.  

In spite of this, the pace of revegetation is far too slow.  In the upper catchments of north central Victoria, an analysis by the consultant (Higgins 1997) showed that it will take over 100 years to achieve 50% tree cover at current rates of tree establishment.  (By which time, tree decline and clearing could well have offset this!)  It is expected that a similar situation prevails in the study area.  This is an unacceptably long time to wait for the correction of the salinity problem, especially as there would still be a lag period of some decades before the planted trees lowered the watertable.

Less obvious than the physical problems, much of the agricultural landscape is also facing a crisis due to incremental biodiversity loss.  If current trends towards more intensive production from traditional agricultural systems continue, most of the plant species and dependant fauna that used to be widespread will be lost from farmland.  The problem is largely due to production systems being based entirely on exotic species of crops, pastures and livestock.  Agricultural systems must move to being more compatible with the survival of indigenous biodiversity.  Generally, this means more native vegetation on farms is required, and for those already over cleared, revegetation is needed.  The vegetation that is most depleted and vulnerable is the ground flora, and tree planting alone will not remedy this.

Concurrent with the biophysical problems, traditional grazing enterprises are experiencing severe downturns in profitability.  Landholders who wish to remain on their land need to develop new sources of income.  Clark (1995) states that (at least for north central Victoria) around 80% are unable to generate healthy farm incomes for themselves, let alone pay for the rehabilitation of their land.

Unless radical changes are made, we will have, in a little over one hundred years, substantially destroyed a thriving, functioning indigenous ecosystem in order to create a European style of landscape and landuse which we now realise cannot be physically, biologically, financially, (or ethically) sustained.  It is clear that to increase physical and biological sustainability, revegetation (and retention) of native vegetation on a massive scale is needed.

Many observers have come to the conclusion that the amount and rate of revegetation could be increased by promoting the potential of tree growing for profit.  Usually, only timber is considered, but the long term nature of timber production limits the appeal to profit seekers.  Also, there is very little private land in the study area suited to commercial tree growing for bulk commodity production.  Encompassing alternative products could broaden the appeal of revegetation as at least some can be produced in a short time, and some are very well suited to being grown in the drier parts of the study area.  In addition, production systems based on indigenous vegetation should be far more compatible with the retention of biodiversity values than our existing farming systems.

Hence, it is opportune to consider what new economic ventures based on perennial vegetation could be initiated.  This report canvasses and evaluates some possibilities of economic production from native vegetation in the study area and assesses their potential contribution to salinity control. It is hoped that this will assist the development of a sustainable, productive and ecologically sound future.

how to use this document

The report is being ‘constructed’ as an interactive electronic report.  This document is linked to a database containing comparative information about the performance of native vegetation species and the products that could be obtained from them.  This avoids making such a bulky printed document.  In addition, the linked presentation makes all the consultant’s estimates transparent and modifiable.  This allows a user to edit any rating if they disagree with the consultant’s opinions.  The changes made will be carried through to all parts of the database.  Also, users can add new species or products, etc., as new information comes to light.  Hopefully, using this mode of presentation, the information will be updated, not outdated, and will prove to be of more value to the clients and their community.

The blue underlined text in this document are ‘hyperlinks’ which either direct the reader to another location within the document, or generate a list from the associated database.  To return to the document from the database, close the window in the database, then press and hold ALT and then TAB on the keyboard simultaneously to switch between the open applications.

LANDSCAPES OF THE STUDY AREA

The study area has been subdivided into five landscape categories or Land Management Units (LMUs)  

Cambrian volcanics

Undulating to steeply sloping, the Camel or Colbinabbin range is notorious for the substantial discharge sites adjacent.  It has high intrinsic fertility and excellent soil structure, though rocky in higher parts of the unit.  The high recharge zone (largely utilised for grazing) comprises about one third of the landscape.  Average annual rainfall is between about 600-400 mm.  Very little remnant vegetation remains in this LMU.

Highly weathered Siluro-Devonian sediments

Gentle to occasional steeply sloping but infertile, this LMU retains large areas of remnant native vegetation.  It receives an average annual rainfall ranging between 450-600 mm.  Rocky ridges are common with reddish duplex soils on lower slopes.

Siluro-Devonian sediments

Moderate to steeply sloping, dissected uplands with average annual rainfall between 550-1000 mm.  Fertility is low, soil structure poor, and rocky ridges are common.  There are substantial areas of forest in the steeper hills.

Quaternary basalts

Comprised of low broad plateaux or basalt flows along valleys, this LMU has a high intrinsic fertility, and receives an average of between 600-800 mm of rainfall annually.  Very little native vegetation remains.  Scoria cones, escarpments and other shallow or permeable soil areas would be high recharge zones

Riverine plain

Broad valleys, outwash plains and depositional terraces comprise this LMU, which has moderately fertile alluvial soils and is almost totally cleared of native vegetation.  Average annual rainfall ranges between 450-550 mm.  This LMU is unlikely to contain high recharge zones.

Within all LMUs (except the last?), there are zones of high recharge (defined as over 100 mm/yr added to the water table), medium recharge (25-100 mm/yr) and low recharge (less than 25 mm/yr)
.  The high and medium recharge zones are the target landscape for consideration in this report.  In these zones, plantations of woody perennial plants have the most ability to reduce the recharge to groundwater. 

CLIENT REQUESTED OUTCOMES

The consultant and the steering committee agreed that this report would provide:

A list of plant species indigenous to the study area listing the products potentially obtainable from them, and ranked by the number of products from each species.

An economic outlook analysis of each product (or product category).

An analysis of the species with production potential, based on the products that could be derived from them, their persistence, potential to assist recharge control and the ease of their establishment in the high recharge zones of the study area. At least twenty species with the most promise to be identified.

A description and analysis of the more feasible production systems or options.  At least six best bet options to be identified.

species & potential products

The Victorian Flora Information System was used to derive a list of all species recorded as naturally occurring in the study area.  (There are shortcomings in this database, but without time consuming searching of other sources of information, this is the best that can be done.)  This was imported into a database, non indigenous species were deleted, and those native species with economic potential were identified.  For each species, each product with commercial potential has been identified.

Click here to generate a complete list of indigenous species of the study area.  Species are ranked on the number of uses considered feasible. Those products considered to have very little commercial potential have not been included.  

Lists of the species with economic potential can be obtained for each LMU by following the links below.  These lists rate each specie’s suitability for recharge control in the high recharge zones of the LMU, list the products obtainable from the specie, and total the number of products.

	LMU No
	LMU Name

	1
	Cambrian volcanics

	6
	Highly weathered Siluro-Devonian sediments

	7
	Siluro-Devonian sediments

	10
	Riverine plain

	13
	Quaternary basalts


Products

In this section, the products available from native vegetation are described and evaluated by rating their potential to contribute to farm income. For each product, the species capable of production are listed and ranked on the basis of the quality of their product.  The rationale behind the method of ranking is described in more detail in the appendix.

 ‘Farming native vegetation’ implies making commercial returns, so economic feasibilities must, to some extent, underpin the rest of the study.  Hence, each product under consideration is rated on four criteria:
· The value of the product (is it worth growing this product?); 

· Current market: the current market demand/size/access (‘How much of this product is sold at the moment?’);

· Transport costs: ease of market access including transport requirements for each product; (‘Is the cost of transport, and thus distance from the market an issue?’)

· Future outlook: given current trends in global, regional and local markets (‘How much of this product is likely to be sold in the foreseeable (10-20 years ahead) future?’);

· Value adding: the potential for on farm value adding (‘can the product be processed on farm?’)

Clicking on any of the underlined blue text will generate a list of products ranked on the above criteria.  The products are described in more detail in the following section.

This economic approach has limitations in that,:

· Most of the target landscape is inherently unproductive, so commercial returns may never be sufficient to alone justify revegetation.  Cost sharing arrangements may be necessary to rehabilitate large parts of the landscape;

· Many of the potential products are not well enough known to accurately estimate commercial performance;

· Most of the possible production options are unlikely to be commercially attractive propositions at the moment—if they were, landholders would already have taken them up;

· Economic considerations are not the only motivator of landholder behaviour;

· The power of enthusiasts to change the current paradigm should not be underestimated.  In the past, they have created markets for novel products, and industries have been developed where none existed before.

DESCRIPTION OF PRODUCTS

Floristry supplies

Introduction

The unique blooms of the Australian flora have become a valuable resource for the cut flower industry.  Australia's annual wildflower production is worth around $30 million at the farmgate (RIRDC 1997).  The industry has grown from a wild harvesting basis to one that is becoming increasingly reliant on a plantation grown product  Only about 16 percent of the total value of wildflower production is now wild harvested (RIRDC 1997).  The shift to the cultivation of wildflowers has in part been prompted by conservation pressures, but is due mainly to buyer demands for a consistent, high quality product.

Floristry products can be either fresh or dried &/or preserved, and are either sold domestically or exported (RIRDC 1997).

The industry has a high proportion of operators with less than five years experience, and wildflower production is not the main business of about half of (survey responding) operators.

Some 2600 hectares under cultivation provided wildflowers worth some $21.2 million in farm-gate terms in 1992/93.  In Victoria there are 514 hectares of cultivated ‘wildflower’ production, and 286 full time equivalent people are directly employed.  (RIRDC 1997) 

One of the major goals of the industry is to develop new ‘fresh’ product, ie, new flower species (RIRDC 1997).

Novel products can be sold in the Melbourne flower markets.  An example is ‘Snottygobbles’
 (Cassytha melantha) - a plant not often considered to be an attractive wildflower.

ProductValue

Slater, Cass & Tregea (1996) estimate gross margins for wildflower growing as ranging between $9800-$19200 per hectare by the fifth year of production.  Of course, this requires substantial investment in production infrastructure and usually irrigation is necessary.  However, wildflower average annual sales per equivalent full-time employee ($15 500) are less than in horticulture as a whole ($30 000 to 40 000) (RIRDC 1997)

Current Market

Globally, the cut flower trade was valued at A$34 billion annually in 1990, is growing at 6-9% per annum and is expected to be worth A$40 billion by the year 2000.  ‘Wildflowers’ (Australian natives and South African Proteaceae) make up only about 1 per cent of the world cut flower trade.  Australia’s share of this wildflower trade is quite small, supplying around 10 per cent (Karingal Consultants 1997).

In 1995-96, exports of wildflowers and native plants amounted to around $30 million (Tregea 1995).  In 1993/94, exports of fresh flowers (67% by value) greatly outweighed exports of dried flowers (25%), foliage (7%) and orchids (1%).  The total value of dried wildflowers for both domestic (wholesale) and export markets was about $8 million in 1993/94. (RIRDC 1997).  Estimates of the domestic market for fresh wildflowers range from $11 to $14 million farm-gate value (RIRDC 1997).

Tregea (1995) states that the total Victorian cut flower industry is worth between 120 - 160 million dollars per year at the farm gate.  He estimates wildflowers, including wild harvested, accounted for 8 million dollars of this.  The species grown in Victoria for wildflower production include Boronia, Banksia, Eucalyptus (foliage), Ixodia, Leucodendron* , Leucospermum*, Protea*, Thryptomene and Chamelaucium (Tregea 1995).

Transport issues 

Transport of product from the farm to the wholesale market or freight terminal would be costly as the product, although lightweight is bulky, and may have to be delivered daily, probably via refrigerated transport.  Transport is also a problem for exporters as airlines are principally driven by the lucrative passenger trade and prefer compact ‘high margin’ goods, rather than bulky ‘low margin’ commodities, such as cut flowers. (RIRDC 1997)

ForeseeableMarket

The wildflower industry is optimistic about its future and anticipates short-term potential for growth of up to 20% a year for fresh flowers and 10% a year for dried flowers.  In addition, by the year 2000, wildflower wholesale and export sales are estimated to be worth $71–108 million in 1993 dollar terms (RIRDC 1997).  To illustrate this optimism, between 1980/81 and 1993/94, a period of only 13 years, exports of wildflowers and native plants (including South African Proteaceae) grew from around $2 million to about $23 million a year (RIRDC 1997).  

Tregea (1995) also forecasts significant growth in the consumption of non-traditional flowers (wildflowers) in the future.  He also suggests that Australian wildflowers should be marketed in countries that have a high consumption of cut flowers.  Recently the National Flower Centre was opened in Melbourne to facilitate the marketing of Australian cut flowers to the world.  The southern part of the study area is well placed geographically (close to Melbourne) to take advantage of this existing infrastructure to supply produce for the export market.

However, given the small size of the wildflower floriculture industry, (e.g., a total wildflower production area of about 500 ha in Victoria), it is unlikely that the industry will occupy more than a few tens of hectares in the study area’s target landscapes in the forseeable future.

ValueAddingPotential

Return on investment in wildflower growing is generally lower than that from other, comparable horticultural activities.  RIRDC (1997) state there is a need to move from extensive to intensive cultivation and focus on increased productivity per unit of input without damage to the environment.  On farm value adding is possible if processing into posies and direct marketing are possible.  Vase life extending treatments would also increase the value of the product.  

Conclusion

The prospects for the supply of floristry produce to the local and export markets from central Victoria look promising.  The region is geographically close to the market place (export and local), and expectations are that the industry can look forward to a period of growth.  Because of its relative cost advantage in air freight, Japan is seen by RIRDC (1997) as the key market, with emerging markets such as Malaysia, Thailand, Indonesia and India, and developing markets such as Hong Kong, Taiwan, Korea and Singapore, warranting increased attention.  However, the Asian economic crisis of 1998 may have set back these expectations.

Apart from the references already quoted, there is much information available to new operators these days including: Flower Export Council of Australia Inc. (1996), Bonney (1997) and Slater, Cass & Tregea (1995)

The following sectors of the floriculture market are considered to be those most relevant to this study and are described in more detail where significantly different to the overall floriculture situation.
Wattle flowers

Introduction

Acacia is a significant spring flower crop in Europe, where it is sold as Mimosa, and it is also grown and sold in the USA and Japan.  Australia is home to about one thousand Acacia species yet Wattle is hardly used on the local cut flower market or for export.  The Institute for Horticultural Development (IHD), is testing the practicalities of growing 39 Acacia species suited for growing in Victoria
, and has produced a Wattle Production Manual, providing practical information on markets, production, handling and economics (RIRDC 1998b).  The species recommended as worth growing are those with ball shaped flowers, reasonably long vase lives and an attractive appearance even when the flowers wilt.  These include: A. baileyana, A. buxifolia, A. cultrifonnis, A. pravissima, and A retinodes.  Acacia merinthophora is grown mainly for its foliage; A. lanigera, A. floribunda and A. podalyrifolia may also be worth growing.  It is probable that there are also other species worth growing. 

Test marketing of wattle blossom in Japan has indicated that some as yet unexploited Wattle species are favoured over those currently used in France, Italy and Japan.  The Japanese market is presently supplied with local and European grown Acacia blossom from mid December to May (RIRDC 1998b).  

The major impediment to the commercial production of Acacia cutflowers is the short vase life.  Institute for Horticultural Development researchers are attempting to develop techniques to extend the cut flower life of Acacia blooms from three days to twelve days (this includes a five day allowance for harvesting and transport to the export market).  When developed, these techniques would be applied at the point of harvest.  These treatments include an overnight pulse of wetting agent, germicide and sometimes sugar, cooling and then transport at high humidity, or with water supplied to the stems.  The ideal time for Australian growers to supply the market is from late August to late January, which coincides with natural flowering times of many species in Victoria (Jones and Horlock, 1996).  In spite of central Victoria’s natural and competitive advantages, short vase life has so far prevented the development of this market.

Current Market

There appears to be no domestic market, as Acacias seem to be undervalued by Australians.  The export market has been identified, but until vase life extending technologies are developed and perfected cannot be fully developed.

ForeseeableMarket

Given the current size of the floriculture industry in Victoria, and the research and development path that lies ahead, the consultant expects the most likely scenario in the next ten years is that only a few hectares would be developed to this option in Victoria.  Once vase life extending technologies are perfected, the export market could be developed, and it may even be possible to initiate a domestic demand.  If this happens, the area used for Wattle flower production could dramatically increase.

ValueAddingPotential

Apart from the vase life extending treatment, it is difficult to envisage other on-farm value adding possibilities.

Conclusion

Wattle flower production seems to offer considerable promise once techniques for extending vase life are perfected.  There is at least the potential for species adapted to hill country to control recharge in situations without irrigation.  Most of the species under investigation by IHD are better suited to hill country than the valleys in the study area.  Whether wattle flower growing is actually taken up in hill country will depend partly on the degree of competition from other parts of the landscape where costs of production would be lower.  In inland Victoria, upper slopes and ridges in hill country would suffer less from frost damage than other landscape positions.  On the other hand wind damage could be worse.  It is anticipated that even with the development of export markets, the total area used for Wattle flower production is only likely to be measured in tens of hectares in the forseeable future.

Suitable species (enter 4 for Wattle flowers)
Other suitable non indigenous species so far not in database
	A. browniana var. endlicheri
	

	A. buxifolia(
	Box Leaf Wattle

	A. hakeoides*
	Whipstick Wattle

	A. myrtifolia(   
	Red Stem Wattle

	A. notabilis
	Flinders Wattle

	A. pravissima(
	Ovens Wattle

	A. prominens
	Golden Rain Wattle

	A. rubida(
	Red-stemmed Wattle

	A. silvestris(
	Bodalla Silver Wattle

	A. stricta(
	Hop Wattle

	A. suaveolens(
	Sweet Wattle

	A. vestita
	Weeping Boree


( Victorian species
Flowers of other species (including herbaceous species)

Introduction

In the study area there is a large range of indigenous species with some potential as cut flowers.  Some of these are already under investigation by the Institute for Horticultural Development (IHD) Knoxfield
.  Two examples are Grey Everlasting (Ozothamnus obcordatus), which is indigenous to the hill country of central Victoria, and the Clustered Everlasting (Chrysocephalum semipapposum.  Mechanical harvesting may be possible for some herbaceous species with potential such as Bracteantha viscosa.

Current Market

At the moment, only a few of the indigenous species have any market presence, and so far this is quite limited.  

ForeseeableMarket

Some of these species could be developed into a marketable product, but no more than a few hectares is likely to be in production in the forseeable future.

ValueAddingPotential

There are possibilities of producing small posies and other items which could be marketed direct to retailers.  Some species, including most of the ‘everlasting’ type flowers are suited to dried flower arrangements.  These have a long shelf life which removes the need for daily transport to markets. 

Conclusion

This option offers some financial prospects to those prepared to develop new markets.  However, only very small areas are likely to be used for this product. 

Suitable species (enter 7 for flowers)
The Baeckia genus may be suitable for central Victoria as Baeckia  blooms are similar to the Geraldton Waxflower, so marketing could piggy back on the Waxflower’s reputation.  Baeckia behrii, a north central and mallee Victorian native, is currently under investigation for development at Knoxfield.

Eucalypt foliage

Introduction

The foliage of some Eucalypts is used in the floristry trade.  The species most commonly grown for this purpose are Cider Gum (Eucalyptus gunnii), Argyle Apple (E. cinerea), Silver Gum (E. crenulata) Spinning Gum (E. perriniana) and Silver Mountain Gum (E. pulverulenta). All of these species will grow in parts of the study region.  Juvenile foliage of some local species could be utilised in the same way.

ProductValue

The current wholesale price ranges from $1.20 to $2.20 per bunch (6-7 stems).
  The return per hectare is likely to be similar to other floricultural enterprises.

Current Market

A domestic market already exists for Eucalyptus foliage, but is apparently well supplied
.

ForeseeableMarket

There are only moderate prospects for increasing the size of the domestic market.  However, there may be some scope for export market development.

ValueAddingPotential

Apart from direct supplying retailers, ie., cutting out the wholesaler, there may be few opportunities for value adding.  When dried, juvenile Candlebark (E. rubida) foliage remains attractive and develops an attractive long lasting aroma.  This may allow a new product to be marketed.   

Conclusion

This appears to be an economically viable production enterprise, with little room for new players, unless new markets are developed.  There are a few indigenous species that are, so far as is known, not sold but have similar foliage to the above mentioned.  Commercial species could be grown in the target landscapes, but the areas involved are unlikely to be more than a few tens of hectares.

Suitable species (enter 8 for eucalypt foliage)
Other Foliage species

Introduction

The floriculture market is interested in novel foliage textures and colours.  Indigenous species thus far unexploited may have potential.

ProductValue

Similar to other floriculture

Current Market

Few, if any of the listed species have an existing market.

ForeseeableMarket

Unless export markets are developed, it is unlikely that more than a few tens of hectares growing this kind of product could be supported in Victoria.  

Conclusion

This option offers some financial prospects to those prepared to develop new markets.  However, most of the species are not woody perennials, nor in the target landscapes.

Suitable species (enter 31 for Other Foliage)


Brush

Introduction

Broombush (Melaleuca uncinata) stems have long been used as a decorative and functional fencing material.  Other uses include manufacture of garden shade houses, garden furniture, hanging baskets and decorative bird feeders.  Broombush plantations have already been established to supply this market.

ProductValue

Solomit Strawboard, a company located at Murtoa (150 km west of Bendigo), process Broombush into panels for the fencing industry.  The company currently pays around $6.00 per 25 kg bundle
.  This is not the only market.  Independent fence contractors construct fences in situ, also using bundles.

Production from wild stands is usually low due to coexistence of many other shrub and tree species.  In the Dimboolah area, for example, only around 30 bundles/ha/yr is expected
.  In contrast, monocultural plantations in SA are reported by Bulman, Beale & Knight (1998) to produce, for their first cut, an average of around 85 bundles/ha/yr of growth in 350-450 mm annual rainfall.  The same authors estimate (conservatively, they claim) a 50% increase in production for second and subsequent cuts.  There is anecdotal evidence quoted by Bulman, Beale & Knight (1998) of doubling of production in second cuts.  In suitable parts of the study landscape the long term gross return would thus be met if the product could be sold.

Market

A well-established market (around 600 000 bundles annually) exists in Australia for Broombush products (McKelvie, Bills and Peat 1994).  If this was all supplied from plantations (producing 85 bundles per hectare on a 10 year cutting cycle) 7060 hectares would be required.  Solomit Strawboard is currently supplied with Broombush from New South Wales and remnant stands on private land in the local region.  All production is currently harvested by hand.  (One person can cut and pack 40-80 bundles a day
).  The price has been comparatively stable for the five years prior to 1994 even though cutters and processors believe demand exceeds supply (McKelvie, Bills and Peat 1994).  Bulman, Beale & Knight (1998) estimate in their modelling scenarios that the price will be $7.00/ bundle in ten years time.

Transport issues 

Transport of product from the farm to the processor would be costly as the product is bulky, and only of moderate value per kilogram or cubic metre.  Nevertheless, broombush used to be cut in the Mallee for consumption as fences in Melbourne and other capital cities.

ForeseeableMarket

With diminishing supplies due to the banning of harvesting from public lands and restrictions on cutting natural stands on private land, it is reasonable to expect prices to rise.  McKelvie, Bills and Peat (1994) add that increasing popularity of brush fences in other centres, such as Canberra and Brisbane, should mean steady market growth is possible in the medium term.  With increasing public preference for the use of natural materials, the potential exists to increase the demand for this renewable resource.  Newland (1991) estimated that demand in Adelaide is growing at around 5.5 per cent a year.

There is a danger the industry could decline and even cease to exist if sufficient plantation resources are not established soon.

ValueAddingPotential

There is only a moderate scope for value adding to the raw product.  The current industrial process compresses and binds the bundles of stems into panels.  This kind of processing could potentially be done on farm, but the venture would have to be very large to justify such an investment.  Further value adding is only conceivable by marketing arrangements that design, deliver and install as fencing, etc., direct to the consumer.

There is surely scope for mechanical harvesting of plantations!  Adapting existing reaper and binder style machinery springs to mind as it is designed to produce bundles of about the same size as required for Broombush.

Conclusion

Broombush growing appears to be one of the best prospects for native vegetation farming in the drier northern parts of the study area.  The existing market faces declining supplies, so growers should be able to sell their production.  The only question is whether returns will justify the establishment and harvesting costs.  Export markets are unlikely (McKelvie, Bills and Peat 1994), but thousands of hectares of production are required just to supply the domestic market.

Suitable species (enter 1 for brush)


Melaleuca uncinata is the traditional species, but there is no reason why other similar species could not also produce a satisfactory brush product.

Wood 

Production of mass market wood products like pulp, construction scantlings, etc is not covered by this study.  For a comprehensive overview of wood production from farmland, see Department of Natural Resources and Environment (1996).

Specialty timber

Introduction

Australia has some fine timber species suitable for specialty uses (furniture, cabinet making, musical instruments, craft work, etc.).  Indigenous to the south of the study area, Blackwood is the best known, and is one of the world’s top appearance grade timbers.  A number of other species with wood qualities similar to Blackwood occur in the study area.  These are not commercially utilised at present, but have the qualities required to make excellent cabinet timbers.

The desirable qualities include good appearance, stability and workability (Dimitriadis 1998).  Good appearance is determined by colour (often the darker the better) lustre and figure.  ‘Feature’ wood includes what traditionally was called defect, that is knots, twisted grain, etc., and is regarded by many as more desirable
 and therefore valuable.  Stability is determined by dryness—these wood products must be kiln dried.  Workability, ie., not too hard or too dense, is less important these days with the advent of modern woodworking machinery and glues.

ProductValue

Supplies of wood from the species traditionally used for cabinet making are in decline all over the world due to unsustainable logging of forests.  One would expect the price for these, and other suitable timbers should increase in the future.  Prosser (1997) however, cautions that real prices of wood have not increased relative to the CPI for the last few decades in spite of declining resources.  Whether the price rises is not the most important question.  The real issue is whether the wood of our virtually unknown indigenous species can become accepted as furniture grade and thus receive the current price as set on the international market.  There is plenty of evidence that the wood has the physical properties needed, this is more a matter of marketing.  To succeed in this marketing push, a supply of these timbers is needed.  At the moment there is no supply apart from that sourced from remnant native vegetation.  Harvesting this resource would be environmentally damaging in most cases, so plantation establishment is desirable.

It is very difficult to ascribe a value of production, in today’s dollars, to timber that won’t be harvested for another 30-40 years.  Nevertheless, it is reasonable to expect returns of $2-500/ha/yr or more from just growing cabinet timber (ie., for standing timber, with no processing).  See the options section for further details.

Current Market Demand

Leaving Blackwood aside, at present there is only a very small specialty market demand for the species under consideration.  The few players in the furniture industry that use these woods have available a large resource from private remnant stands and public forests that is priced at firewood values. It is difficult to foresee how higher prices can be obtained for wood with furniture grade potential except perhaps by on-farm sawing and drying.  

There is a very small volume, high priced export market for the best coloured and figured wood of some species for craft work, etc.

Transport issues

Compared to sawn or dried timber, logs are of relatively low value.  Transport of logs is thus relatively costly, particularly as a high proportion of the logs ends up as waste.

ForeseeableMarket

With increasing world demand for wood and decreasing supply of decorative hardwoods, it seems very probable that prized high quality specialty timber resources will fetch high prices for the forseeable future.  Whether this can be translated into a continuing demand for the species considered here seems to depend mainly on the effort that goes into marketing these woods.  It makes sense for the owners of any existing resource to attempt to market their product to the highest value market, but this has only just started to happen with the establishment of the Box-Ironbark Farm Forestry Network.  The major resource owner, and therefore the price setter for these kinds of woods is the government.  Unfortunately, as Fitzpatrick (1994) states ‘Native forest timber has been regarded as a costless resource; that is, the cost of using forest land to allow timber to grow has been regarded as nil.  The royalty (the price paid to the forest owner for standing timber) demanded by the State Forestry Commissions (who set the price for the industry), reflects this.  The royalty is related to forest service administrative costs, rather than the market value of the product.’  If conservation pressure succeeds in closing more forests to harvesting, royalty prices may rise and plantation grown timber could become competitive.

If marketing can convince the international market, which sets the price for specialty timber, to recognise plantation grown indigenous species as valuable, there seems no reason why many hundreds, or even thousands of hectares of land in the study area could not support such timber growing.  If low priced public forest produce was allowed to enter this market it would still be prudent for any such enterprise to concentrate on species that are not widely available from public forests.

ValueAddingPotential

The potential to value add to specialty timber production is enormous and could range from just felling and transport to mills to sawing and air drying, to kiln drying, or even production of finished items of furniture, etc.  As kiln dried sawn timber, wood prices are as high as $2-3000/m3.  The other means of value adding is by intensive management to produce superior quality wood.  This is not economic in industrial forestry, so can provide private growers with a marketing edge over any competing public forest product.

Conclusion

Specialty timber appears to be one of the best prospects for farming native vegetation.  There seems to be a commercial case for establishment of specialty timber plantations, although returns are relatively long term and cannot be guaranteed.  On farm processing may be required to add sufficient value.  While it seems certain that demand will keep prices high, marketing of unfamiliar species to a conservative market will require considerable cooperative effort.  So far, this has barely started.

For returns to be commercially viable, fast growing species are required.  Plantation establishment of slow growing species, like most of those from the Box Ironbark forests, may not be economically justifiable, though low cost establishment regimes (such as direct seeding) could make a significant difference to the overall feasibility.  Enterprises based on ‘natural’ regeneration regimes would be much more economic, but do not offer as much prospect for extra plant water use (and therefore salinity control) from landscapes as do new plantations.

Suitable species (enter 11 for specialty timber)


Non indigenous native species considered to have potential include Spotted Gum and Sugar Gum (Phelan & Higgins 1996) and Early Black wattle
.  It seems there is as yet little information on the growth rates of these species in the study area.  Spotted Gum is harvested from public forests in NSW, so low priced competition will exist.  Sugar Gum is highly regarded by the best known Box-Ironbark furniture maker (until recently located in the study area) although he claims it is the hardest of all the timbers he uses
.  Sugar Gum, by virtue of its widespread farm use over the last century or so, is known to be reasonably well suited to local conditions. 

Black Wattle is the indigenous species considered to have the most commercial potential due to its very fast growth rate and its timber qualities.  Being indigenous, there is confidence that it is well adapted to local conditions, and would make some contribution to supporting biodiversity conservation.  Secondly, there are some, albeit sketchy, records of its growth performance in similar areas, and Black Wattle is well known to be reliably established at ultra low cost by direct seeding.  

Black Wattle’s timber is regarded as comparable to Blackwood
. If marketing ‘piggy backed’ on the closely related Blackwood’s reputation, a very substantial, high value market could operate.  Even though there is plenty of Black Wattle in some public forests, there appears to be no production of Black Wattle timber documented, so low priced public forest competition should be minimal.  

Fuel

Introduction

Rural Victoria and regional cities have traditionally relied on firewood as a cheap energy source.  The introduction of modern, efficient fuel wood heaters over the past ten years has also seen an increasing number of Melburnians returning to using timber for domestic heating, for both aesthetic and economic reasons.  The heating value of a given volume of firewood is proportional to the density of the wood.  For this reason, the generally slow growing species of the Box-Ironbark forests, indigenous to most of the study area, are the preferred firewood species.  While much firewood is already harvested from private land, this is almost entirely from remnant stands and there is considerable concern about its sustainability from a biodiversity point of view.  Plantations of traditional firewood species may not be viable commercially because of slow growth, but there are faster growing species available which produce adequate quality fuel wood.

ProductValue

Firewood is among the lowest value wood products with a stumpage value of only $5-20 /m3(DNRE 1996).  However, if value added by processing and delivery to capital city wholesalers or direct to consumers, the value is greatly increased.  In 1995 the wholesale price for firewood in Melbourne was between $70-80/ m3 (Read & Sturgess 1995).  Their study claims that if such prices could be obtained, a firewood plantation with a mean annual increment (MAI) of 15 m3/ha/yr would break even with grazing.  For this level of production, the gross value would be $75-300/ha/yr for standing timber.  Delivered to Melbourne wholesalers this increases to $1050-1200/ha/yr.  Measurements of tree growth in areas comparable to over 600 mm rainfall parts of the study area by Phelan, (Phelan & Higgins 1996) recorded MAIs of around 15 or above for some species.  (Black Wattle is estimated by Turnbull (1986) to be capable of achieving MAIs of 15-25 m3/ha on suitable sites with fertiliser.)  A later study (Sonogan & Trapnell 1998) has estimated that a fuel woodlot MAI of 10 m3/ha/yr, would increase profitability over $60/ha/yr.

Current Market

Firewood is already produced from much of the study area, but as an industry it is poorly known and defined.  The Read and Sturgess report (1995) indicates that between 0.54 and 1.6 million tonnes are harvested annually from private land in Victoria.  The firewood harvested from public land comes mainly from Box-Ironbark and Riverine (Red Gum) forests.

Transport issues 

Although firewood is a relatively low value product, Read & Sturgess (1995) consider that transport of up to 250 km to higher value capital city markets is feasible.

ForeseeableMarket

Firewood is too low value a product to be exported.  Hence, the markets are limited to local and regional transport horizons.  Read and Sturgess (1995) estimate that around 500 hectares of woodlot would be able to supply a regional centre of 10 000 people with their firewood needs.  At that rate, it is easy to calculate that even if local regional markets switched totally to new firewood plantations, the plantation area required would only be a small fraction of the area of revegetation needed to control recharge in the study area.  Clearly, if firewood growing is to have a significant impact on salinity control, markets in Melbourne would have to be developed.

The conservation lobby is moving to reduce human harvesting pressures from public Box-Ironbark and riverine forests and to increase regulation of harvesting from private land.  If successful, the reduced supply could increase prices.  Increased prices would mean fuelwood plantations would be more financially attractive, but may also mean consumers switch to alternative fuels.  The recent failure of gas supply in much of Victoria may have awakened a perception of the vulnerability of security of centralised fuel supplies.  This could stimulate further use of wood fuel heaters.

ValueAddingPotential

Value adding to a ‘raw’ firewood resource of standing timber is via felling, cutting splitting and drying, and transport to markets.  All of this requires only a relatively small investment, and is well within the reach of many farm enterprises.  However, it is very labour intensive, even with the current mechanical aids currently available.  With economies of scale, larger enterprises or cooperatives could conceivably make use of the mechanical harvesting technologies of industrial forestry.   Sale direct to consumer, or transport to urban firewood markets greatly increases the 'farmgate' price obtainable.

Conclusion

Firewood production is a good prospect for farming native vegetation, even though it is among the lowest valued of wood products.  There are established, easily accessed local markets, it is easy to value add, the rotation is much shorter than for sawlogs and coppice regrowth can be utilised for lower cost further rotations.  In addition, less productive sites can still produce firewood, inferior trees in a plantation for other uses can be a saleable by-product and plantation management needs are minimal (Bulman 1995).  Although the highest priced markets are in capital cities, lower value but quite substantial markets also exist in every regional centre.  Most of the study area is close enough to market firewood to Melbourne, Bendigo, Shepparton and several smaller regional cities.  There is enough demand for firewood to support large areas growing suitable species.  The biggest obstacle is the current competition from abundant cheap supplies obtainable from private land and public forests.  These supplies may well decrease in time as the community becomes more aware of the damage that firewood harvesting does to habitat values of remnant vegetation.

Suitable species (enter 12 for fuelwood)


According to Bulman (1995) the qualities to seek in a firewood species are quick growth, easy splitting but reasonably dense wood, good burning characteristics and capacity to coppice after harvesting.  Cremer (1990) adds suitability for mechanical harvesting as an important consideration.

Currently, the most popular firewood species are species indigenous to the study area.  Unfortunately, the traditional Box-Ironbark species and Red Gum only have slow or moderate growth rates in their early years.  This renders firewood plantation establishment of these species less economic.  Until earlier this century, Black Wattle (density 945 Kg/m3 (Phelan & Higgins 1996)) and Drooping She Oak (1024 Kg/m3, ibid) were popular firewood species.  In most of central Victoria they are now too uncommon to be a viable resource.  She Oak is possibly too slow growing to be a commercial plantation species.  Although not currently well regarded as a commercial firewood species, Manna Gum (density 770 Kg/m3 ibid), Candlebark (740 Kg/m3, ibid), and Swamp Gum (unknown density), have fast growth rates in their early years when planted in the higher rainfall zone of the study area (Phelan & Higgins 1996).  Of the non indigenous native species Phelan & Higgins (ibid) canvassed, Tasmanian Blue Gum (density 900 Kg/m3, ibid), Spotted Gum (900 Kg/m3, ibid) and Sugar Gum (900 Kg/m3, ibid) are also suitable fast growing firewood species.

Charcoal

Introduction

Charcoal is produced in, and imported into Australia, for a number of uses.  Perhaps the most notable is the use of activated carbon (derived from coconut husk charcoal) in the gold mining industry.  It is used to break the gold-cyanide complex after cyanide extraction of gold from crushed ore.  

ProductValue

Activated carbon for the gold industry is priced at between $2-3000 /tonne as there is significant processing of raw charcoal required.  

Current Market

Large scale gold mines use 10 tonnes of charcoal or more annually, with a significant amount of this being imported.  If a significant proportion of this market was able to be captured by Australian producers, a moderate amount of land could be required.

Transport/location issues 

Transport should not be as limiting a factor as for firewood as it is a more valuable product per kg.

ForeseeableMarket

The gold mining industry’s activity is very dependant on the international gold price, which can vary substantially.  It is not known if there are opportunities to increase the market for charcoal in other areas.

ValueAddingPotential

Firewood, a relatively low value product, can be processed on farm into charcoal.  High specification industrial uses may require more complex processing.

Conclusion

If markets can be found, charcoal production holds promise as a means of significantly value adding to a firewood production enterprise.

Suitable species species are assumed to be the same as for firewood (enter 12)




Poles and posts

Introduction

Posts and poles have traditionally been derived from durable but slow growing species.  Preservation technology now allows utilisation of faster growing but less durable species such as Radiata Pine.

ProductValue

Posts are a relatively low value product (per hectare per year).  Poles are said to be much more valuable, however the export markets proposed are very volatile (Department of Natural Resources and Environment 1996).  

The gross annual value of production depends on site productivity.  Taking a mean annual increment of 15 m3/ha/yr as a benchmark, poles at a stumpage of $40+/m3 (Department of Natural Resources and Environment 1996) would return $600+/ha/yr, and posts at a stumpage of $20/m3 would return $300/ha/yr. 

This growth estimate would be achievable on the best sites, but a more realistic growth estimate for harsher, lower rainfall sites may be about half of this.  If traditional durable species were used, the maximum achievable would be even less, perhaps a MAI of about 3 m3/ha/yr.

Current Market

As long as priced right, fence posts are easily saleable.  Buyers for poles are scarcer but high quality hardwood poles are claimed to have a bright export market outlook, though it is difficult to establish if this has any reality.  The current Asian economic crisis has presumably put a dampener on demand.

Transport/location issues 

As a relatively low value product, transport costs limit the distance over which posts can be marketed.  Although higher value, poles would still be limited in the distance from export ports that plantations would be viable.

ForeseeableMarket

Market share of traditional durable hardwood timber fence posts is decreasing in the face of competition from non timber alternatives that are frequently more convenient and durable.  Nevertheless, hardwood still has a place, particularly for on farm use where their cost is negligible.  For on-farm resource production, the area likely to be utilised for post growing would not contribute much to catchment scale recharge control.  Hardwood posts may however be in demand for vineyard establishment, particularly if new preservative treatments prove successful (Department of Natural Resources and Environment 1996) 

ValueAddingPotential

Returns as logs on stump are minimal and can be increased by some degree of processing, from felling and debarking, etc., up to preservation and direct sales to consumers.  Farm scale preservation techniques exist for non durable hardwood posts
, but the product has not yet become well known or acceptable in the market.

Conclusion

Plantations for post or pole production may have a small future in the study area.  The traditional, durable but slower growing species may be viable in a natural regeneration system, but are not likely to produce returns sufficient to justify plantation investment.  Preservation treatment will be essential for the fast growing, non durable species likely to be grown.

Suitable species (enter 25 for poles & posts)


Food

There are several possible human food products that could be derived from native vegetation of the study area.  While all could be called ‘bush foods’, in general usage, this term does not include some products such as honey or edible oils.  Production of native animal meat products is not considered in this document, even though it could be considered an indirect product of native vegetation.  A detailed analysis of aspects of the bush food industry, including native meats is provided by Graham & Hart (1997)  They conclude that the industry is small (total trade 40 tonnes in 95/96) and there is a danger of oversupply of some bushfoods unless demand is lifted.

Honey

Introduction

Honey production based on planting of nectar rich species has been considered by Loane (1991).  Two scenarios are conceivable.  Firstly, where space is leased to apiarists to allow harvesting from the property, secondly, to permanently run hives on the property.  The second depends on reliable, productive nectar flows annually, and extra flowering through out the year.  This would of course require a mixture of species.  

ProductValue

On an annual per hectare basis, the value of honey production is not high, though claims of up to 400 kg/ha being harvested from Black Locust overseas have been made (quoted in Loane 1991).  Briggs (1991) claims viable honey yields are between 30-60 kg/hive and this usually equates to about 5.6-11.2kg/ha for a group of hives.  (A 1.6km radius is the economically efficient foraging distance for a hive.  This equals a harvesting area of 800ha.  At 1991 prices of $1.30/kg, this is only a gross return of around $7-15/ha/yr. Given that the indigenous honey flora does not generally produce reliable annual flows, it is easy to see that honey production alone is not a ‘stand alone’ financially viable land use

Current Market

There is a considerable existing market for honey.  However, new players’ access to the market is limited by the efficient production and low price of competing producers.  In addition to honey, there are existing markets in the health food industry for bee gathered pollen and royal jelly.

Transport issues 

Honey is a high value product per kg, so transport and distance from markets is not a crucial factor.

ForeseeableMarket

Future market growth is seen as dubious by Briggs (1991) as prices have not matched the Consumer Price Index.  The only prospect for growth is seen as the single species type honeys from preferred sources, e.g., Yellow Box.

ValueAddingPotential

Small volumes of honey could be value added by packaging and local retail sales, however, this activity would require a constant honey supply of consistent quality.  

Nevertheless, honey production is a potential source of extra income, complementary to most other ventures based on native vegetation.  Loane (1991) has done an economic modelling exercise which considered honey production, seed for revegetation production, from a 3 or 4 row shelterbelt of Mugga Ironbark (Eucalyptus sideroxylon) in 5-600 mm rainfall country in central Victoria.  As well as honey and seed, benefits from harvests of firewood and posts and shelter for stock and crops were assumed.  

Conclusion

As Loane (1991) concluded; “honey returns alone will not justify tree planting”, rather, they could be “an interesting supplement to the other benefits from trees”.  There are several impediments to honey farming.  Ensuring an annual year round supply of nectar is probably impossible from one site, and is the reason the beekeeping industry in Australia is nomadic.  Even if this could be achieved, the low priced production from native vegetation stands on public land provides significant competition.

Suitable species (enter 14 for honey)


Only nectar supplying species are considered.  For successful bee keeping, pollen supply must also be adequate.  Some, but not all, good nectar supplying eucalypts also supply pollen.  Recent interpretation by Keatley (1998) of historical records has shown that some species such as Yellow Gum have far more reliable flowering than do others such as Long-leaved Box.  Of course flowering does not always produce the ‘honey flow’ that apiarists seek.

Bush Foods (apart from Wattle seeds)

Introduction

In the last ten years much interest has been generated in native foods.  Television programs such as ‘Bush Tucker Man’ as well as a number of books, magazine articles and seminars have extolled the virtues of indigenous foods.  Innovative entrepreneurs are even incorporating bush food products into cosmetic and health care products.  As yet bush foods are still a boutique industry that largely relies on harvesting from the wild and a very few small scale, dedicated growers for supplies.

ProductValue

If set up like any other intensive horticultural enterprise, there is the potential to make high returns from small acreage bush tucker enterprises.

Current Market

Many bush food products have the potential to establish niche markets, supplying Australian cuisine restaurants and health food outlets.  Some products may require many years of research to develop selected varieties that are more acceptable to consumers. For other products perhaps only marketing is required for them to become commodities.  For ‘bush tucker’ to be successful in the market place, a regular, reliable and quality assured supply is required—this is not possible with bush harvesting.  At the moment there is no significant market for any of the bush food species indigenous (according to Department of Natural Resources and Environment records) to the study area.

Transport issues 

Because bush tucker products are of relatively high value, transport and distance from markets is not a crucial factor.

ForeseeableMarket

It is possible that the bush food industry could increase to the point where significant areas are put into production.  Most of this activity, though is likely to occur in the tropics and subtropics and within Victoria, very little is likely to be established in the target landscapes of the study area as intensive, probably irrigated horticultural enterprises would generally require arable land, water supplies and probably, a frost free climate,.

ValueAddingPotential

Like any other food products, bush foods can be processed, packaged, or marketed in a way that increases their value enormously.  Bush foods still have a novelty value which may be able to be maintained as a niche market product.  Premium prices may also be available through marketing with ‘natural’, ‘organic’, ‘sustainable’ or ‘indigenous’ labels

Conclusion

There are no high potential bush tucker plants listed as indigenous species, however, some higher potential non indigenous species could be grown.  An example is Quandong (Santalum acuminatum) which could be grown in the northern part of the highly weathered SD sediments LMU.  While bush food production could be very profitable, given the small size of the market and the intensive nature of the industry, it is unlikely that it would contribute much to recharge control at catchment scale.

Suitable species (enter 30 for Bush Tucker)


Orchid species (tuber production) are not listed, as they are not considered to have much commercial potential, are not easy to propagate, and would not contribute much to recharge control.

Wattle seeds for bush food

Introduction

Arid zone aborigines have traditionally used Wattle seeds as a food item.  The seeds are reasonably high in protein and can be high in fat.  Wattle seeds are now being increasingly used in bush food cuisine as an ingredient in various food products.  Wattle seed products are even appearing in cosmetic products like skin exfoliants.  Limited studies have shown that at least some suitable tropical species are nutritious and low in potential toxins, however the necessary studies on south-eastern species have not been done (Maslin et al 1998).  Maslin’s book is an excellent reference to the current state of the Wattle seed industry.

ProductValue

The going price of Wattle seeds in this market is only moderate.  Bush food wholesalers are reputed to offer around $10/kg.  (In contrast, seed for revegetation is more likely to be bought at $40/kg.)  Nevertheless, at an estimated production level of 200-500+ kg/ha/yr, intensive Acacia seed farming seems to have some prospects.

Current Market

Nationally, Acacia seeds are already consumed in tonnes per year (Six tonnes in 1995/96 according to Maslin et al 1998).  The amount of land that would be needed to completely supply the current demand is not great, particularly if yields as high as suggested in Maslin et al (1998) were obtained.

Transport issues 

As a relatively high value product, transport costs are not a crucial consideration.

ForeseeableMarket

Unless the size of the market is dramatically increased, it is doubtful that more than a few tens of hectares of plantation would be needed to supply the entire national demand in the next few years.  If so, it is doubtful whether a plantation based supply industry would actually develop.  At present, most, if not all seed is still supplied from remnant vegetation.  Indeed, marketing considerations may require a ‘traditional wild harvested’ angle that puts plantation grown product at a disadvantage (Maslin et al 1998).

ValueAddingPotential

On site processing to consumer ready products is possible, but would require an extensive marketing effort.  It is perhaps more likely that land holders would be interested in producing cleaned seed, or perhaps processed to a preliminary stage, to be sold via existing wholesalers.

Conclusion

Plantation establishment for bush food Wattle seeds has some economic potential.  The major constraints are low priced competition from operators harvesting wild stands and the small size of the total market.  At this stage, growing of this product is considered unlikely to contribute significantly to salinity control at the catchment scale.

Suitable species (enter 23 for bush tucker Wattle seeds)


Exudates

Introduction

Exudates are the gums, saps and resins that can be obtained from plants.  

The Tasmanian endemic, Cider Gum (Eucalyptus gunnii) has the potential to be used as a food source.  The sap can be tapped in much the same way as the North American Sugar Maple.  Plantations of Cider Gum, for future sap production have already been established by the company Tarnuk Bush Foods and Flowers at Korumburra.  Shelter belts of Cider Gum have also been established at Eildon.  The plants have been in four years and have attained an average height of 5m
.

The aborigines made use of Wattle gum as a food, and gum of some species is harvested for use as a binding (non-pharmaceutical) component of tablet medicines
.

ProductValue

For Cider Gum sap, the gross value of production is unknown, but would presumably be of the order of several hundred dollars/ha/yr.  The gross value of Wattle gum production is also unknown at this time, however please contact the Department of Natural Resources and Environment for more up to date information.

Current Market

There does not yet appear to be a market for Cider Gum sap, though a processed product ready to consume would be easily marketed through bush food outlets.  There is little information on the market value of wattle gum, however please contact the Department of Natural Resources and Environment for more up to date information.

Transport/location issues 

As a relatively high value products, transport and distance from markets is not a crucial factor.

ForeseeableMarket

If the product gained a foothold in the market it is possible that hundreds of hectares of Cider Gum plantations could be sustained.  Wattle gum market is presumably slowly growing.

ValueAddingPotential

Cider gum sap would be differentiated from cane sugar by its novelty value as is maple syrup.  This novelty value would extend to other products made from it.  Like sugar, there are considerable opportunities to do this and value add the to the primary product.  For instance, apart from sales of the concentrate—equivalent to maple syrup, the sap could be fermented and distilled into a spirit, included in a range of confections, cakes and other items.

Conclusion

There may be some opportunities in the south of the study area for plantations of Cider Gum, however the species is unlikely to be suited to high recharge hill country where the rainfall is less than 600mm.  It is doubtful that plantation production of Acacia gums would be viable in the face of competition from wild harvesting.

Edible oils from Wattle seeds

Introduction

Edible oils are a staple of the human diet.  Oils are extracted from a variety of fruits and seeds such as olive, canola (rapeseed), peanuts and numerous others, and they are used either in cooking or as accompaniments to foods.  Some Australian plant species have potential for oil production, including seed of Wattles, but the Macadamia is the only species thus far exploited.  There are no obviously large, oily seeded species indigenous to the study area, although Quandongs (Santalum species) could be grown in the north.  The best contenders are Acacias, though little is known of the oil content of local species.  It is unlikely that Acacia seed oils could compete in the mainstream edible oil markets, but there may be some potential to market the product at a premium via its novelty value, or if it possessed health giving properties.  

ProductValue

If sold into the current edible oil market, the gross return per hectare is not likely to warrant plantation establishment.  A higher value market would have to be established to justify the growing of this product.

Current Market

There does not appear to be any current market for Wattle seed oil.

Transport/location issues 

As a relatively high value product, transport and distance from markets is not a crucial factor.
ForeseeableMarket

The demand for unsaturated vegetable oils is steadily growing.  However, this will not necessarily mean a demand for Wattle seed oil will exist.  If production was feasible, a large plantation area would be needed to produce significant volumes of oil.

ValueAddingPotential

Oil extraction machinery can be small enough scale to be suitable for on farm processing.  This may be a justifiable investment if a high value market was created.

Conclusion

This product does not appear to have the potential to stimulate plantation establishment at present.  There may be some opportunity if Wattle seed was grown for stock fodder.  In this scenario, the seed would have the oils extracted, and the high protein residue would be used for livestock feed.  (See the livestock feed section)

Suitable species (enter 27 for Wattle seed oils)


Condiments

Introduction

Some native plants, including indigenous species of the study area, have the potential to be used as condiments.  The best known success story is Mountain Pepper (Tasmannia lanceolata) which has a hot peppery flavour.  Extracts of its leaves are already used to flavour chewing gum in Japan, and further uses are expected.  Research underway (RIRDC project UT-11A) is investigating the development of new commercial flavour products from Mountain Pepper.

ProductValue

Like other intensive horticultural enterprises, there is the potential to achieve high gross returns per hectare with this kind of product.

Current Market

The bush food and flavouring markets currently demands Mountain Pepper leaves.  Very small quantities of other species like native mints (Prostanthera and Mentha spp.) are also used in the bush food industry.

Transport/location issues 

As a high value product, transport and distance from markets is not a crucial factor.

ForeseeableMarket

Condiments are a concentrated product added in small quantities to food.  Hence the total area of land likely to be occupied by crops of this type of product will only be small unless the product develops global mass market appeal.

There is a possibility of Mountain Pepper achieving widespread popularity, but probably little chance with the indigenous species of the study area.

ValueAddingPotential

Condiments could be value added by packaging and marketing in consumer ready packages.

Conclusion

Mountain Pepper has a small commercial market at the moment.  The extreme south east of the study area would have areas capable of growing this crop.  The market outlook for other species is far more limited.

Suitable species (enter 10 for condiments)



Microlaena grain

Introduction

Weeping Grass (Microlaena stipoides) is a more or less rhizomatous perennial, all year green grass with recognised pasture productivity.  It is potentially a multi product species, capable of producing a grain similar to wild rice, as well as a quality pasture.

The grain is slightly smaller than wild rice, and after cooking, tastes very similar.  A sample of mechanically harvested and cleaned Weeping Grass grain was analysed at the Pastoral and Veterinary Institute at Hamilton in Victoria
.  The results are presented in the table below along with typical figures for mainstream dryland cereal grain crops of the study region.

	Grain
	Crude protein (%)
	Digestibility (%)
	Estimated metabolisable energy (Mj/kg)

	Microlaena
	22
	93
	14

	Oat
	9
	74
	10

	Barley
	10
	82
	12

	Wheat
	12
	84
	13



Weeping Grass (Microlaena stipoides) is now well documented (e.g., Simpson & Langford 1996) as a very productive pasture species for moderate to high rainfall zones.  Microlaena pastures could in theory be grazed until spring, allowed to produce a seed crop, harvested, and then grazed again.  It is regarded as an ‘increaser’ species, that is, its stand density increases with grazing pressure and fertility.  It is tolerant of highly acidic, infertile and aluminium toxic soils characteristic of high recharge areas.

If seed can be economically harvested, it is possible to envisage a dual product system, where the pasture is grazed for most of the year, allowed to seed and then harvested.

ProductValue

Cleaned seed could presumably attain similar prices to wild rice, that is $40-50/kg in small retail packs.  Harvesting from ‘wild‘ stands is conservatively estimated to yield between 50-100 kg/ha annually.  Weekly harvesting of trial plots has yielded up to 2.2 tonnes/ha (Whalley & Jones 1997), however it is uncertain what fraction of this was clean seed, though 50% may be a reasonable guess.  Assuming a farmgate price of $10/kg this would be a gross production of $500-1000 /ha on top of any grazing returns.  As a perennial plant responsive to extra rainfall, it is possible to harvest more than once a year if spring summer rainfall is sufficient.

Current Market

There is no current market for Microlaena grain, though discussion with bush tucker entrepreneurs has revealed interest in the product, and preparedness to purchase if a reliable, appropriately priced source was available
.

Transport issues 

As a relatively high value product, transport and distance from markets is not a crucial factor.

ForeseeableMarket

An extremely high protein grain, able to be marketed as a 'natural', bush food and a sustainably produced item, Microlaena has excellent potential if it can be produced at low enough cost.  As a novel product attracting a premium price in the bush food market, there is scope for many hundreds, perhaps thousands of hectares to be in production to supply the bush food industry.  Much larger areas of weeping grass pastures already exist in south eastern Australia. 

ValueAddingPotential

On farm processing and packaging for the high value retail market would be possible if the scale of the enterprise was sufficient.

Conclusion

The success of this product will rely on development of low cost harvesting techniques, and development of management techniques to increase the yield per hectare.  Adaption of existing harvesting machinery should not be difficult.  In the short term, it should be possible to develop paddock management regimes that ‘thicken’ up existing stands.  In suitable areas such as the north east of Victoria, grazing management appears to be able to do this.  Longer term, research may be necessary to increase seed yield and prolong seed retention on the flower stalk.

Animal fodder

Wattle seeds fodder

Introduction

There is a market for fodder concentrates for livestock.  Wattle seeds are a potential feed stock for this kind of product.  

ProductValue

This is the lowest value end use for Wattle seed considered in this report.  There is an inverse relationship between the potential size of the end use market and the likely price.  To tap the livestock feed market, prices would have to be comparable to current competing feedstocks unless Wattle seed possessed some superior values.  At the time of writing, cereal grains fetch $130-180/tonne, and pulses fetch around $160-240/tonne ($460/tonne for lentils).  Once established, the only major cost of Wattle seed production would be harvesting.  To compete with field crops, Wattle seeds would have to be mechanically harvested.  

It is expected that annual yields of around 200-500kg/ha would be easily achievable.  Maslin et al (1998) suggest 1000kg/ha is possible.  Assuming a price received of $300/tonne, the gross value of production would be $60-300/ha annually.  Whether this contains enough margin to pay for harvesting is unknown.

Current Market

There is no existing market for this product, though animal and fish feed products are apparently under investigation by the bush food entrepreneur Vic Cherikoff (Maslin et al 1998).

Transport issues 

As a moderate value product, transport and distance from markets would have about the same influence as it does on field crops. 

ForeseeableMarket

If the fodder quality is as good as hoped, there could be a huge market in animal fodder as long as the price was low enough.  However, the competition from existing (very efficient, even if unsustainable) cereal and pulse growing enterprises will make the ‘right’ price so low, it is unlikely that Wattle seed animal fodder production would be viable.

ValueAddingPotential

There may be some potential for obtaining more value from the seed by crushing and extracting the oil.  This would not greatly diminish the feed value and could provide another, higher value product.  There could be an opportunity to use Wattle seed as an admix to increase the protein content of other livestock feed produce grown elsewhere on the farm.  Animal feed could of course be processed, bagged up and sold direct to consumers.  Alternatively, it could be used on farm as a feed in a feedlot operation or as feed supplements.

Conclusion

The feasibility of this production option is very dependant on the harvesting costs.  If reasonably level ground was used, mechanical harvesting should be feasible as some species can easily have the seed shaken from them.  Until mechanised harvesting is developed, the returns from this product appear to be too low to justify plantation establishment.

Suitable species (enter 5 for Wattle seed fodder)


Shrub browse

Introduction

In theory, shrubs can provide nutritious and palatable foliage to livestock at times of the year when pasture is not available or is of poor quality.  Being woody plants, their deep roots can access moisture for much longer periods than can pasture species.  In practice, the foliage of most native shrubs of the study area is not particularly nutritious during the autumn ‘feed gap’.  Nevertheless, browse fodder can provide worthwhile quantities of feed during dry seasons.  Where the fodder quality is too low, the performance of livestock can be improved by supplements.  Some species appear (from in vitro testing
) to have much better nutritional content, however the contribution to livestock performance can only be reliably estimated by controlled feeding trials.

ProductValue

Browse fodder is a low value product per hectare.

Current Market

Apart from baled hay and the small market for on site agistment of livestock, there is no market for fodder foliage in isolation, only as part of a grazing venture.  Hence, browse fodder development depends on demonstrating to graziers that browse is better than their current pasture.  So far, the only situation where browse plantations have been proven economically viable in Australia is with Tagasaste (Cytisus palmensis) on ‘gutless’ sands in WA.  This is where the previous fodder source was low value annual pastures in a climate with a regular, but very short growing season.

Transport/location issues 

Like pasture, browse fodder would be consumed on site.  

ForeseeableMarket 

There are considerable difficulties in managing livestock in a shrubby environment.  This, and the lack of proven benefits for the grazier (in the study area) mitigates against the widespread establishment of browse fodder systems.

ValueAddingPotential

There is considerable scope for value adding by conversion of fodder into meat, wool, milk etc., each of which can be further value added

Conclusion

Apart from its use as ‘living haystack’ fodder reserve or as edible shelter and lambing havens, it is unlikely that browse fodder systems would have much appeal to the traditional grazier of the study area.  There may be some appeal to smaller scale landholders who prefer a more ‘natural’ approach to livestock management.

Suitable species (enter 3 for browse)


Pasture

Introduction

As discussed in the introduction, pastures alone cannot control recharge in the higher rainfall zones.  Nevertheless, as grazing will continue to be the dominant land use in much of the study area, the contribution of pasture plants to recharge control is still important.  

Pasture improvement, using exotic (ie. foreign) deep rooted perennials, is a common proposal for simultaneously reducing recharge - thereby controlling salinity - whilst improving pasture productivity.  The exotic perennial pasture grasses are, in effect a replacement for the displaced productive perennials of the native grassy ecosystems.  However, the establishment of exotic deep-rooted perennial pastures on the shallow, infertile and acidic soils of high recharge hill country poses several problems.  

Firstly, it can be costly in money terms.  Because the exotics are not well suited to the target landscapes, success can only be achieved with expensive inputs of lime and fertiliser.  Many graziers cannot afford this due to the cost-price ‘squeeze’ which appears to be a permanent part of global agricultural markets. 

Some native tree species cannot survive with the high fertiliser regimes required by the introduced grasses and their regeneration is severely restricted.  Increased soil fertility has been linked to rural dieback by Wylie and Landsberg (1990). 

Another concern with the main grass species used in improved pastures (Phalaris and Cocksfoot) is that they can become ‘environmental’ weeds.  They tend to invade remnant vegetation replacing understorey plants and preventing regeneration (Carr 1993).  

In summary, exotic pasture establishment in treed parts of the high rainfall zones could be regarded as counter productive for salinity control.  In addition, exotic pasture improvement programs are probably the greatest threat to the survival of indigenous grassy ecosystems—the most threatened plant community in south eastern Australia.

Having adapted over millennia to local conditions, native grasses are well adapted to the low fertility levels and high available aluminium levels inherent in acidic soils.  Some native grasses - e.g. Danthonia spp. are 5-6 times more tolerant to available aluminium than Lucerne and Phalaris (Townsend 1992).  Thus, native grass based pastures are more compatible with tree retention, survival and regeneration.

Large areas of hill country continue to support significant stands of native grass based pastures but are usually overlooked and under-appreciated.  Their presence in pastures is also ecologically significant, contributing to the maintenance of habitat for flora and fauna and the preservation of the characteristic Australian landscape.  They constitute a valuable genetic resource.  Subjected to the same development and breeding programs as exotic pasture species, native grasses may prove to be superior to the introduced grasses.  These improved cultivars could offer a low cost productive alternative to high input requiring exotic species.  It is important to retain these stands of native grasses.

While conserving these remnants may seem outside the scope of this study, the consultant believes their retention is vital to sustainable land use.  Because of the widespread ignorance of the role and value of native grasses in the landscape, they, and other native vegetation are continually lost from the target landscape.  This happens either by neglect or deliberate replacement with exotics perennials that are not well suited to the landscape.  Either way, the long term outcome is often replacement of native perennials by annual weeds.

Promoting land use options based on native grass pasture retention and management for increase would actually be a very cost effective way of farming native vegetation for salinity control.  It leaves the way open for low cost establishment or regeneration of woody species.   In contrast, exotic based systems, need much higher inputs to achieve the same outcomes.

ProductValue

The value of pasture can be realised by grazing or by leasing to graziers, and the returns depend on the kind of livestock production.  In high recharge country, current grazing returns from wool are quite low.  This is causing the restructuring of the grazing industry in these areas.  

Current Market

Grazing is still the dominant land use in the study area, so it could be argued there is a tremendous demand for pasture.

Transport issues 

Pasture is utilised on site.

ForeseeableMarket

Returns from traditional grazing enterprises are likely to continue to diminish, nevertheless, there are other reasons why grazing will continue to be dominant land use.  These include the need for low cost means of weed management and fuel reduction.

ValueAddingPotential

Value adding is traditionally via grazing and conversion into meat, wool, milk, etc.  

Conclusion

At present, grazing returns are unlikely to justify the expense of perennial pasture establishment (whether native or exotic) in most of the target landscape.  In addition, well proven establishment techniques for native grasses have not yet been developed, so establishment of new stands of native grasses for pasture appears uneconomic at the moment.  Nevertheless, there will be some demand from environmentally aware land managers, though this is only likely to happen in small areas.  The important immediate objective is to encourage identification and better management of existing native grass stands.

Suitable species (enter 22 for Pasture)


Apart from the references already mentioned, native grass pasture issues are covered by Archer, and Robinson, (1988), Bell, (1996), Robinson and Archer (1988), Simpson (1993), Simpson (1995), Simpson and Langford (1996) and Simpson, Whalley and Orchard (1994)

Medicinals

There are opportunities to exploit native plants for pharmaceuticals, medicinals and non-medical extractives.  

According to Stewart (1997) the medicinal plant market has three levels: Major recognised ‘pharmaceutical’ crops, and two less defined classes of popular ‘medicinal’ or traditional healing or health promoting ‘herbs’.  In this document, the latter two categories will be considered together.  While plants have been used in the traditional ‘medicinal’ way for millennia, the use of purified isolates from plants as an ingredient in ‘pharmaceuticals’ only commenced in the early 19th century (Smith 1997) as part of the development of Western science. 

About 25% of all proprietary medicines contain plant derived active components (Smith, 1997).

There is a strong and rapidly growing (up to 25% p.a.) Australian market for medicinal herbs (Morey 1997).  At present, only about one-third of the 250 tonnes used each year is supplied from Australia (RIRDC 1997b).  This market is based almost completely on exotic species, but several native plants are used within the pharmaceutical sector to produce substances such as scopolamine (from Duboisia spp.), aesculin (Bursaria spinosa), castanospermine (Castanospermum australe), rutin (Eucalyptus macrorhyncha) and methyl cinnamate (E. olida). 
The plant extracts industry comprises activities ranging from medicinal herbal extracts, through the growing of poppies for the production of pharmaceuticals to the production of pyrethrum for use as an insecticide (RIRDC 1997b).  There are several possibilities for production from native species, including the production of betaine(s) from Australian Melaleuca species for use in agriculture to reduce plant stress (RIRDC 1998).  These include M. lanceolata and M. uncinata which are suited to the far north of the study area
 ‘Medicinals’ and cosmetics

Introduction

Many native plants were used by Australian Aborigines and early European settlers for therapeutic or medicinal reasons.  Lassak and McCarthy (1992) report that the Aborigines possessed a pharmacopaeia of plant derived remedies available to treat afflictions such as fever, diarrhoea, toothaches, wounds, colds and rheumatism, in fact for almost any common condition.  Information regarding medicinal uses of plants by Victorian Aborigines is scarce, although records exist from other states of the use of some Victorian species (Gott 1993).  

Traditional (exotic) herbal agents are included in all manner of therapeutic and cosmetic products and proof of the efficacy of traditional ‘herbal’ ingredients is not as rigorous as for the pharmaceutical sector (but see ForeseeableMarket below).  There is thus some potential for indigenous species to be included in modern cosmetic or alternative therapeutic products.  Bush tucker plants are already being used as an ingredient in cosmetic/skin and beauty care products.

ProductValue

The annual gross value of production per hectare would be comparable to other intensive horticultural enterprises, depending on the product.

Current Market

The annual Australian market for medicinal herbs is said to be around or $45 million by Daffy (1995) or $30-40 million by RIRDC (1997) (excluding pharmaceutical medicines that include herbal material).  Two companies (MediHerb Pty Ltd and Blackmores Pty Ltd) account for about 80% of the Australian market.
At this stage, the only native plant product in southern Australia known to have a commercial ‘medicinal’ market is Old Man Weed (Centipeda cunninghamiana) also known as Sneezeweed.  (It is included in skin creams, as it is reputed to be therapeutic.) However, some bush food plant products are being incorporated into cosmetics.  Most are subtropical species but Wattle seeds are included in facial scrubs
.

Transport issues 

As a relatively high value product, transport and distance from markets is not a crucial factor.

ForeseeableMarket

The market for ‘natural’ health products is said to be increasing at 25% p.a. (Morey 1997) and herbal remedy supplies have become a mainstream industry.  Products are now widely distributed and available in specialist health food stores as well as most supermarkets.  Herbal medicines account for an estimated $45 million in sales in Australia (Daffy 1995).  The potential exists to extend these products to include indigenous plants.  

However, as an intensive industry, it is hard to see much land, particularly the target landscapes being used for this kind of production.  In addition, the current commercial species, Old Man Weed, is not a species of the hill country.  Another species with potential is Centella cordifolia, which is already marketed as a pot-plant by virtue of reputed anti-arthritic properties.

The costs of dealing with legislation regulating the use of ‘herbal’ type products (including from indigenous species) in remedies may be a disincentive to manufacturers of herbal medicines and health products.  All herbal medicines sold in Australia must be registered or listed with the Therapeutic Goods Administration.  The Australian Register of Therapeutic Goods contains products that are either listed, that is, sold for self-limiting or minor conditions and have a low potential risk factor for consumers, or registered, that is, sold for more chronic conditions and evaluated by a government appointed Traditional Medicines Evaluation Committee for safety, quality and efficacy (Daffy 1995).

ValueAddingPotential

Although hardly a ‘farming’ operation, products could be processed into final consumer products on-farm.  This would, however require a marketing and distribution system.

Conclusion

There is potential to make profitable use of land with this kind of product.  However, until new therapeutic values are discovered in indigenous plants, it is doubtful if more than a few hectares would be taken up by an indigenous industry.  In addition, production systems would probably be based on intensive cultivation and irrigation and is probably not well suited to hill country.

Suitable species (enter 18 for Aboriginal pharmacopaeia)


Pharmaceuticals and extractives

Introduction

Investigations have revealed that Australia has many plants that contain substances with potential or proven medicinal activity.  Some of these have already been commercialised.  Some examples are Duboisia for production of the alkaloid hyoscine or scopolamine and its derivatives.  Duboisia has been a commercial crop for almost 50 years and has developed to the point of breeding elite plant stocks (RIRDC 1997b).  Kangaroo Apple (Solanum spp.) is grown overseas and used for the production of the alkaloid solasodine used as a precursor in steroid synthesis (e.g., New Zealand Agriculture 1971).  Rutin, used for strengthening capillary vessels was apparently extracted from Red Stringybark (Eucalyptus macrorhyncha) (and another NSW Eucalypt) in Australia (Lassak & McCarthy 1990) and attempts have been made overseas to establish plantations (Sood & Atal 1984)  Sweet Bursaria (Bursaria spinosa) has been used as a source of aesculin (Lassak & McCarthy 1990).  The last three species mentioned are native to the study area. 

ProductValue

As intensive horticultural ventures, the gross value of annual production per hectare would be quite high.

Current Market

At present there appears to be no Australian pharmaceutical feedstock market for these indigenous plants.  

Transport/location issues 

As a relatively high value product, transport and distance from markets is not a crucial factor.

ForeseeableMarket

Lassak and McCarthy (1992) believe there are at least two reasons for a positive outlook for plant derived pharmaceuticals:  Firstly, synthetic organic compounds, including medicinal compounds, may be contaminated with undesirable by-products and residues that are expensive to remove.  Secondly, synthetic organic chemicals are almost always dependent on the petroleum industry.  Since this is a non-renewable diminishing resource it would be logical to resort to a greater use of plants.

However, the demand for such materials is entirely dependent on the operation of large (usually international) pharmaceutical enterprises.  To set up a production facility would require very large investments, and it appears that, at least for solasodine production that this investment has already been made overseas, and not Australia.  Because of the huge amount of development work required and regulation involved, there is no opportunity for individual growers to develop their own markets in pharmaceuticals.

ValueAddingPotential

Substantial on-farm value adding would not generally be possible.  Pharmaceutical companies would require complete control of processing.

Conclusion

Pharmaceutical feedstock growing is unlikely to provide any financial returns in the study area.

Suitable species (enter 17 for Pharmaceuticals)


Aromatics and extractives

Essential oils

Introduction

The Australian flora (including that of the study area) is rich in species, especially from the Myrtaceae, Rutaceae and Lamiaceae families that contain essential oils which may be of value.

Essential oils are volatile oils that occur in plants and are harvested by a range of extraction procedures including steam distillation, solvent extraction followed by steam distillation of the extract, and solvent extraction followed by vacuum distillation of the extract.  ‘Critical CO2’ techniques (Peterson 1996) are also being developed in response to concerns with solvent contamination.  

Around 200 different essential oils are traded on the world markets, with the major usage being flavouring and fragrance, with an increasing demand for therapeutic applications.  Annual growth rates in the total market are around 2-3%.  Seventy percent of the market is composed of citrus, mint and lemon fragrance oils (Peterson 1996).  

Currently there appears to be only four essential oil products commercially extracted from Australian plants.  These are Eucalyptus (mainly E. polybractea in Australia), Tea-tree (mainly Melaleuca alternifolia), Boronia (B. megastigma) and Mountain Pepper (Tasmannia lanceolata).  There is apparently some interest in Prostanthera essential oils from New Zealand
. 

The other essential oils being produced in Australia on a commercial scale include black currant bud, citrus, clary sage, dill, fennel, lavender, parsley, peppermint, and spearmint (RIRDC 1996). 

Seven commercial companies form the core of the industry. They are Australian Mint Oils, Bronson and Jacobs Pty Ltd, G R Davis Pty Ltd, Essential Oils of Tasmania Pty Ltd, Felton, Grimwade and Bickford Pty Ltd, and Keith Harris & Co. Ltd (RIRDC 1996).

Hunter (1996) gives a good overview of the essential oil field, and the issues involved in new product development.

ProductValue

Product Value is difficult to estimate overall, as the different products vary  from $4-5/kg for Eucy oil to more than $10 000/kg for boronia oil absolute (Peterson 1996).  If sold directly to boutique markets, the gross value of production could be quite high, perhaps several thousand dollars per hectare annually.

Current Market

The current value of production (excluding tea tree oil but including the refining of imported eucalyptus oils) is $6-7 million farmgate and $20-25 million wholesale/retail a year (RIRDC 1996). 

At present there appears to be no established market for the essential oils of species indigenous to the study area, apart from Eucalyptus oil and (if considered indigenous) Mountain Pepper.  
Transport/location issues 

The extracted oils would be high value products, so transport and distance from markets would not limit the potential growing sites.  Victoria, especially the north east, is one of the principal foci for essential oil production in Australia, so extraction and processing infrastructure are relatively well developed. 

ForeseeableMarket

There is growing interest in essential oils in Australia.  However, the forseeable market for new products from the indigenous flora is very small, unless some therapeutic value is discovered as with Tea-Tree oil.  Some tens of hectares is the likely extent of land used for production.  Tasmannia oil production may have much more potential.

ValueAddingPotential

After further processing (eg from Boronia concrete to Boronia absolute) some oils or certain of their components may increase in value 4 or 5-fold.  Extraction, (perhaps processing) and packaging for retail market of oils could be done on-farm.

Conclusion

Australia is rich in species containing essential oils.  The recent successes of Boronia oil and Tasmmania oil demonstrate that Australia's unique flora offers the opportunity to create new and more valuable products.  In spite of this, Peterson (1996) and Hunter (1996) warn that development of new commercial products from novel species is a quite difficult process and must be market driven, ie., by opportunity to develop a new, unique product, or to develop a new, cheaper source of an existing prized oil. 

Without further investigations into the quality (and quantities) of oils derived from novel indigenous oil species, it is impossible to predict whether there is any real market potential.  Nevertheless, it is reasonable to expect that some of these species would produce attractive essential oils that could be targeted to the aromatherapy market.  There are some obstacles to the development of new products for therapeutic uses, (see the ‘medicinals’/cosmetics ForeseeableMarket section above).

If marketed as boutique small volume products to the aromatherapy and natural therapy markets, plantation growing of some of these species may be able to be justified.  

RIRDC (1996), presents an analysis of the Australian essential oil (and plant extractives) industry‘s strengths, weaknesses, opportunities and threats and conclude that the key challenges are:

· To reduce production costs, particularly by increasing yields.

· To add value to existing products.  To be profitable, the Australian the essential oils (and plant extracts) industry must add value to its products through greater product differentiation, by the use of more sophisticated extraction and finishing technology, and by creating new formulations and end uses. 

· To develop new products.

Overall, apart from Tasmannia oil, there appears to be little scope for new plantations for commercial essential oil production in the study area.  Therefore, it is unlikely to contribute significantly to recharge control.  This outlook includes Eucalyptus oil production, but because ‘eucy’ is so well known, it is individually profiled below.

Suitable species (enter 28 for essential oils)


Eucalyptus Oil

Introduction

Eucalyptus leaves contain various mixtures of essential oils, of which Cineole is the highest value constituent.  These oils have a range of uses including medicinal, (as a decongestant), and as a perfume for soaps and disinfectants (Boland et al 1991).  Recently, it has been suggested that eucalyptus oil has a potential use as an industrial solvent and cleaning agent (Abbott 1986).  McKelvie, Bills and Peat (1994) report that Alcoa is currently trialing eucalyptus oil as a solvent, to replace trichloroethane.  Trichloroethane is being withdrawn from use under regulations aimed at reducing ozone depletion.  Bartle, Campbell & White (1996) provide an overview of the opportunities for large scale growing for this market.

In addition, Eucalyptus oil has a potential application as a stabilising additive in the petrol-ethanol mix fuel proposed as a way of extending finite fossil fuel supplies.  Eucalyptus oils with a high cineole content have been found to maintain a homogeneous blend of ethanol, petrol and water.  Octane rating, engine performance and economy of such unleaded fuel blends are comparable to leaded fuel (McKelvie, Bills and Peat 1994).

ProductValue

Approximately 2 tonnes per hectare of fresh Blue mallee leaf can be harvested every 2 (to 3) years in the Kamarooka area (1 tonne/ha/yr).  The yield of crude eucy oil is about 7.5 litres/ha/yr
 (~6.8 kg/ha/yr).  Given that Blue Mallee oil is around 92% cineole and doesn’t contain the noxious isovaleraldehyde (Boland et al (1991), the oil doesn’t need ‘rectification’ (further purification by fractional distillation).  Hence, the oil can be sold directly for most uses except medicinal uses (the highest value market) which still requires rectification to conform to the various medicinal standards (Boland et al 1991).  

Ten or more years ago the bulk price for rectified medicinal oils was around US$10.50/kg (Boland et al 1991).  If that price was still possible, the gross return would be around $A100/ha/yr at the current rate of exchange.  Unfortunately, low priced overseas production, particularly from China reduced the price to US$3.85 in 1994 (Mckelvie, Bills & Peat 1994).  The current price of overseas ‘synthetic’ oil (inferior oil improved with the addition of cineole) is apparently only about A$2-3/kg
.  If sold into that market, the gross return would be only about A$17/ha/yr. 

Transport issues

As a relatively high value product, transport and distance from markets is not a crucial factor.

Current Market

According to Abbott (1996) annual world production of about 3000 tonnes is mainly of high cineole oil, and over half is produced in China.  This is a substantial increase over the 1800 tonnes used in 1983 reported by Boland et al (1991).  If both figures are accurate, this is equivalent to an annual increase of 5.5%.

ForeseeableMarket

The outlook for the production of eucalyptus oil in Australia is poor according to most analysts.  Australian producers cannot compete with countries such as China where the economics of production are disregarded in pursuit of foreign exchange (Wood, Chudleigh and Bond 1994).  The current Australian eucalyptus oil industry survives through the supply of high quality oil to a small section of the world market, and there appears to be few prospects for increased demand in these areas (McKelvie, Bills and Peat 1994).

Boutique, direct marketing to aromatherapy and therapeutic markets could increase the price received, but this would only be a very small market.  The market for pharmaceutical grade cineole is well supplied.  The larger, potential market as an industrial solvent  is very low priced, in fact, below the current cost of production.

In spite of a gloomy outlook, several enterprises are intending to enter into production, e.g., at Toolleen with Blue Mallee (Tongue and Higgs 1996), and in the Armidale-Tamworth region of NSW
 where it is intended to market the oil in value added skin care, etc., products.  In contrast to most industry analysts, Tongue and Higgs (1996) claim that the production of cineole rich oils is a profitable venture. They report that E and B Holdings have established plantations of 80 000 Blue Mallee trees and that present oil production cannot meet demand from overseas markets. The authors add that there is a potential for high returns of up to $10 000 to $15 000 per hectare after 5 years from the original planting and a return on investment after 3 years.

Bartle, Campbell & White (1996) claim that the potentially huge solvent market would be accessible if the price was $2/kg or less.  This is below the current costs of production.

ValueAddingPotential

The potential for value adding by marketing as consumer items is considerable.  As an example, 25 ml bottles of eucy oil for the aromatherapy market retail for $8.00!  Unfortunately, the total market size for this kind of product is likely to remain very small.

Conclusion

According to most commentators, the Australian Eucalyptus oil industry is being strangled by low cost overseas production.  For instance, RIRDC (1996) states “The history of the Eucalyptus industry in Australia, which has seen production decline from about 1000 t a year (in the 1940s) to 110 t in 1995, is stark evidence of the impact that the production costs achievable by low labour cost countries such as China can have on local production.”  

Australian production is considered to only have a future if costs can be minimised through the development and use of elite, high yielding, quality crops within agronomically optimised and highly mechanised production systems (RIRDC 1996).

The two major producers of eucalyptus oil in Australia (Felton, Grimwade and Bickford Pty Ltd and G R Davis Pty Ltd) survive by adding value to both domestic and imported eucalyptus oil, thus providing high quality products to domestic and overseas markets. 

It may be possible to break into the low priced solvent market if economies of scale and more efficient extraction technologies can reduce the costs of production.  This could expand the world market many times and hence encourage the planting of oil producing mallees (as is happening in Western Australia).  Realistically, this is unlikely to happen in Victoria.  A more feasible option in the study area could be small scale plantations as part of integrated essential oil and perfumes production and tourist ventures that sell product directly into high value, low volume markets.  If sold to the mulch market, extraction residues could improve the overall feasibility. 

Overall, in spite of its status as an existing commercial industry, new eucy oil plantations appear unlikely to be established for commercial reasons, so little impact on recharge control in the study area is expected.

Suitable species (enter 2 for eucalyptus oil)


Blue Mallee (Eucalyptus polybractea) is the premier species as it has a high yield of oil, the oil is almost pure cineole and the leaves can be mechanically harvested.  Two other indigenous species, Broad and Narrow Leaf Peppermint (E. dives & E. radiata respectively) also have high oil yields and cineole contents. Both these species have different ‘chemotype’ populations, some of which have very little cineole.  Green Mallee (E. viridis) has also been harvested, but does not appear to be as highly regarded as Blue Mallee.

Pot pourri

Introduction

Foliage of scented plants can be dried and mixed to produce 'pot-pourri'.  These mixes are sold through gift shop, etc. outlets in small quantities.  The major component is usually rose petals, but other products, including some from native species are increasingly added.

ProductValue

The value of this kind of product would be quite high, comparable to other intensive horticultural enterprises.

Current Market

There is an existing but tiny market for this kind of product, particularly for any plant material with novel attractive aromas.

Transport issues 

As a high value product, transport and distance from markets is not a crucial factor.

ForeseeableMarket

The total foreseeable market is too small to support more than a few hectares of this kind of production.

ValueAddingPotential

Value adding potential is considerable if pot pourri mixes were made and marketed direct in consumer size packets.

Conclusion

There is unlikely to be scope for more than one or two grower/suppliers as reliable sources of any one product.  The market is probably too small to support any significant sized plantations.

Suitable species (enter 13 for pot-pourri)


Acacia perfume

Introduction

Essential perfume oils are apparently obtained from flowers of some Acacia species (Hunter, 1996).  Traditionally the flowers were placed in butter and the perfume extracted by solvent.  The product is known as Mimosa absolute.  Australia’s Acacias could potentially contain superior perfumery species or provenances to those currently exploited.  Even if not, it is conceivable that Acacia perfume products could be grown in the study area.

ProductValue

Although Mimosa absolute is a high priced commodity, the value of production per hectare per year would be only moderately high as low volumes would be produced per hectare.

Current Market

There appears to be no current market in Australia for this product.  

Transport/location issues 

The perfume oil is a high value product, so transport and distance from markets would not be limiting.

ForeseeableMarket

World demand for perfumes is probably growing at least in line with population growth.  There is scope for innovation, with the development of new perfume ‘notes’, etc., however this would require a substantial investment.  In the face of competition from the overseas industry, it would require a large investment to set up a growing, processing and marketing enterprise.

ValueAddingPotential

Perfume production and sales would add value enormously to the perfume oil product, but this is a very specialised industry and well beyond normal agricultural value adding!

Conclusion

This product has some possibilities, but is unlikely to be pursued without an industry partner prepared to make significant investment in development of a new enterprise.

Suitable species (enter 9 for Acacia perfume)


Mulch

Introduction

Mulch for gardening purposes is an existing commercial side product of eucalyptus oil production.  One innovative farmer has turned a headache into profit by harvesting bracken with hay baling machinery and selling bales of mulch to the gardening market
.

ProductValue

Approximately 2 tonnes per hectare of fresh Blue mallee leaf can be harvested every 2 (to 3) years in the Kamarooka area.  From this, residues retail for around $15 a small trailer load
.  This would equate to about $50/tonne, which means the annual gross value of production would be about $50/ha maximum.

Bracken bales would presumably retail for about the same as other crop residues sold by the bale into gardening markets, ie., around $4 per bale.  It is not known what annual yields of bracken are possible, though a reasonable estimate is around 1-200/ha.  If sold at the wholesale prices for crop residues ($1.50/bale) this would be a gross annual return of $150-300/ha.  

Current Market

There is an existing market for garden mulch, both as a bulk product and baled.

Transport issues 

As a relatively low value, bulky product, transport costs would probably restrict the marketability of mulch products to the immediate region.  If compression into bales is possible the marketable horizon could be increased.

ForeseeableMarket

This product could conceivably sustain hundreds of hectares of land in production if the Melbourne market could be tapped.  However, for a bulky, low priced commodity, transport horizons would be limited to the extreme southern part of the study area.  As this area is not suited to Blue Mallee, Bracken would be a more suitable production option.

ValueAddingPotential

The main value adding processing that could be done would be compressing the material into consumer handleable bales, and transport to sales outlets.  If direct retail sales were possible from the farm, returns could be trebled.  Retail prices for straw bales for mulch are around $4-5 each at the time of writing.

Conclusion

Mulch of Blue Mallee oil extraction residues could be a useful side product that improves the overall economic performance of eucalyptus oil production, however, it does not appear to be of sufficient value to significantly alter the overall outlook for oil growing, and certainly could not justify dedicated mulch production plantations.

Bracken mulch production could be more viable if based on harvesting existing stands.  It is most unlikely that bracken plantation establishment would be required, even if a method to do this existed.

Plantations for mulch production do not appear to be an economically viable option.

Suitable species (enter 29 for mulch)


Seed supplies

General revegetation supplies

Introduction

Revegetation of vast areas of Australia is needed to redress the hydrological imbalance and control erosion, as well as recreating wildlife habitats and preserving the biodiversity and character of the Australian countryside.  Direct seeding is the technique most likely to contribute to achieving this, but requires large quantities of seed.  For many species this volume of seed is not economically available, or harvestable from remnants.  Seed orchards have been proposed to overcome this potential shortage, and some have already been established in WA (Seabrook 1990), SA
  and Victoria
. 

ProductValue

With seed retailing from around $30-$700/kg depending on the species, there are prospects of significant returns per hectare.  For most species, potential yields per hectare are unknown, however, abundantly seeding species are likely to be still harvestable from remnant populations, so yield estimates based on such species could be misleading.

Current Market

The demand for native tree and shrub seeds is presently met by commercial seed suppliers and many private seed collectors who generally harvest from remnant bush stands on both public and private lands.  The cost of seed is determined by species, provenance and availability of parent trees.  For example, Eucalypt seed ranges in price from $150/kg
 - $575/kg
.  Fitzpatrick (1994) reports that the Australian seed export industry is valued at over $8 million dollars annually.  Figures for domestic sales of native seeds are not available.  Australia is also an importer of Australian native plant seeds.

Transport/location issues

As a high value product, transport and distance from markets would not limit growing locations.  However, in the revegetation ‘industry’ there is considerable concern to ensure local provenance seedstocks are used.  This could either limit growers to a market within about 30 kilometres radius, or would require growers to prevent pollination between different provenances of the same species.

ForeseeableMarket

There is a small but growing market for seed required for revegetation and land rehabilitation works.  As direct seeding becomes more widely practised the demand is likely to increase.

Full scale restoration (ie., including all strata) of vegetation for biodiversity reasons is still not practised in rural Australia as it is in capital cities.  Indeed it may never do so, even though most of the endangered plant communities are located in rural agricultural areas.  If the community ever does take responsibility for the survival of such remnants, the restoration techniques used will involve direct seeding, and will require quantities of seed that are currently unobtainable.  If this does eventuate it is conceivable that a few hectares or tens of hectares of land would be used for seed production.

ValueAddingPotential

If there was a mass market for indigenous plants, cleaned seed could be value added by attractive, small packaging.  Although this is not a likely outcome, there have been some successful attempts to retail the seed of the more attractive wildflowers.

Conclusion

Seed orchards are most likely to be successful where native vegetation is severely depleted, the revegetation community is large, very active, experienced and highly skilled and considers the inclusion of understorey species and the preservation of local provenances as very important.

If those conditions were met, seed production for the revegetation market would have the potential to produce reasonable returns per hectare.  The market is likely to grow slowly, but will probably not become large enough to justify plantations on more than a few tens of hectares.

Suitable species (enter 15 for revegetation seed)


Superior Forestry tree seed

Introduction

Seed orchards growing improved (faster growing, better formed, disease resistant, etc.) cultivars of industrial forestry tree species to provide quality controlled seeds to modern forestry operations already exist.  There is some potential for private growers to produce such seed.

ProductValue

Eucalypt species suitable for intensive, high rainfall forestry such as Eucalyptus regnans, E.  globulus and E. nitens) are grown in seed orchards by Amcor Plantations Pty. Ltd.  Their retail prices for seed range from $4000/kg - $8000/kg.  The gross return per hectare would be very high given that annual seed yield would be well over one kg/ha. 

Seed harvested from superior trees with desirable characteristics will also be in demand for agroforestry enterprises in drier climates, and should be able to command much higher prices than from ‘average’ trees.

Current Market

At the moment the only market known is for industrial forestry species.  The area in production is only likely to be a few hectares or tens of hectares.  

Transport/location issues

As a very high value product, transport and distance from markets would not limit growing locations.

ForeseeableMarket

At present, the demand is for high rainfall species not indigenous (or only to a very small part of) the study region.  In the future, research work may identify superior forms of trees suited to drier areas.  

The market for seed of traditional forestry species is likely to grow, but it is difficult to imagine more than a few hundred hectares being devoted to production for the domestic market.  Export markets may increase requirements.  The improved forms of industrial tree species would have plant variety rights owned by their developers (usually large corporations) particularly if developed through intensive breeding efforts.  This would make entry into the growing industry only available via license or to those own the rights.  There is only a small proportion of land in the study area suitable for growing the high rainfall species.  If lower rainfall agroforestry ‘takes off’ there will be a premium price for seed of superior forms.  At the moment there is almost no development work on drier country species, so there are opportunities for enthusiasts to do this, and, hopefully, in the future capitalise on their work.

ValueAddingPotential

There is little potential to value add this product, except by targeting the market sectors most likely to pay more for the product.  The main value adding activity is the research that goes into selecting and developing superior cultivars.  Outside of high rainfall industrial forestry, none of this research has been done.

Conclusion

At present this option would only be physically viable in a relatively tiny area of high rainfall country in the extreme south east of the study area.  In this area, the option would undoubtedly be capable of controlling recharge.  Although very high priced, the market is fairly small and could easily become oversupplied, so there would not be room for many operators. 

For the farsighted there is an opportunity to select and grow superior forms of trees, however, this is also unlikely to occupy much land.

Suitable species (enter 26 for Forestry tree seed)


Fibre

Introduction

Aborigines obtained fibre from a number of local plant species, e.g.  Lomandra longifolia, Dianella revoluta, Phragmites australis, Lavatera plebia and Typha spp.  These were used to manufacture nets, fabrics and tools.  Craftworkers may be interested in manufacturing authentic recreations of aboriginal items or other products using indigenous fibres.  Another potential use is natural fibre paper making which may have some appeal to the art and craft market.
ProductValue

If sold to the art and craft market, fibre may achieve reasonable returns per hectare.

Current Market

Apart from wood pulp, there is no current known sales of fibre produced from native plants.  Typha foliage is still used by a very few traditional furniture makers to produce rush seating on chairs.

ForeseeableMarket

With such limited information available about native fibre plants it is difficult to evaluate their potential.  There is an opportunity to supply the craft market with fibre material, but this market is likely to remain quite small, and requirements may be met by harvesting from the wild, at least from Typha, and Phragmites.)

There is little or no potential for mass commodity growing of any of the fibre producing species given the current scale of production of competing wool, cotton and wood fibres.  In a review of potential (non-wood) fibre producing species (Paul, Wood & Harris 1996) no native species were considered.

ValueAddingPotential

Prior to the industrial revolution, fibre was often stripped from the raw plant materials on farm.  For a high value art and craft feedstock, this may still be feasible. 

Conclusion

There are unlikely to be any commercially viable fibre growing options.  The small demand could probably be met by ‘wild’ harvesting of common species.  Most of the suitable species are not suited to hill country.

Suitable species (enter 19 for Fibre)


Tannin

Introduction

A number of woody Australian plant species have been used as a source of tannin for leather making in the past.  Most notable was Black Wattle (Acacia mearnsii).  Although the tanning industry in Australia now uses very little tannin, we still import tannin extract, mainly for adhesive manufacture.  As this use is growing, commercial tanbark growing has at least some potential.  An excellent overview of the situation with Black Wattle tanbark  is provided by Kevin (1996).
ProductValue

Turnbull (1986) presents information from South African sources which indicate a yield of 16-21 tonnes/ha of dry bark at age 10-11 from well managed plantations.  The current price paid for tanbark for tanning in Victoria is $400/tonne Kevin (1996).  This indicates an annual return of $581-840/ha is potentially feasible if the same yields can be achieved in Australian conditions.

Current Market

Australia currently imports approximately five thousand tonnes of Black Wattle extract annually (Searle 1992), at a cost of about five million dollars
.  This is mainly used in the production of adhesives for the manufacture of composite board products.  However, there is no current buyer for tan bark in Victoria apart from Greenhalgh’s leather tannery at Haddon near Ballarat.  It uses 80-100 tonnes annually.  This is supplied by contract cutting from the Mt Cole public forests Kevin (1996).

Transport/location issues .

Tanbark is a low value product, so transport costs would limit the distance from processing facilities in which growing would be viable.

ForeseeableMarket

According to Searle (1991), the composite wood panel industry is expanding, resulting in a small but increasing demand for tannin extract.  In addition, chromium based leather tanning faces environmental and resource availability issues that may create a demand for traditionally tanned leathers.  However, tannin extract is currently produced very efficiently in South Africa.  It is difficult to see how a tannin extractives industry could establish itself in the face of such competition, particularly as there is no current plantation resource.

ValueAddingPotential

Extraction of tannin from the bark is a simple technology and could be done on farm.  This produces a liquor which is useable for tanning, but may be too dilute for cost effective transport to a buyer.  Producing a spray dried concentrate (suitable for low cost transport or for sale to the composite panel industry) is however, probably outside the scope of an on-farm venture.

Conclusion

At present, plantation tanbark production does not appear to be a viable production option as the market is small and well supplied from public forest resources.  However, Black Wattle also produces a timber that is both an excellent firewood and of a quality suitable for furniture and other high value specialty uses.  If wood production plantations were developed, it is possible that a tanbark resource could be created.  While this would overcome the current ‘chicken and egg’ impasse, it would remove only one of the impediments to the establishment of tanbark processing industries.

Suitable species (enter 16 for tannin)


CONCLUSION

The purpose of providing the above information is to enable the user to form their own opinion of what products suit their situation.  Because each individual has different requirements, there are no hard and fast ‘best bets’.  However, it can still be stated that on economic grounds, floristry supplies, broombush brush and wood products seem to have the most to offer.  In terms of  potential impact on recharge, wood and brush production appear to be the best bets.

Species suitability

In this section, the indigenous species of the study area are rated on their capacity to persist, use water and establish on the target high recharge landscapes.  In other words, how suitable the species will be for recharge control.  This can be done for all the species of the study area or just those that are considered useful for the production of a particular product.  This assists the identification of the twenty most useful species as required in the study brief.

However, identifying the twenty best species is a task that should be carried out by the user of this document, rather than the writer, as identification of appropriate species depends as much on the goals of the user as any other factor.  To take account of this, the document considers each aspect of the species ‘performance’ separately, so that the user can make their own decision based on the characteristics important to them.  More detailed descriptions of the rationale are provided in the appendix.

PERSISTENCE

Plants to be farmed must be capable of survival and persistence, at least to harvest stage, in the target landscapes.  This is called landscape adaption here.  Generally, the only native species we can authoritatively claim are well adapted are those indigenous to the landscape in question, ie., those species that naturally occur on slopes and ridges can be expected to persist the best in high recharge zones.  

There is anecdotal evidence of some other Australian natives performing well, however information about their performance in the fairly harsh environment of the target landscape is very scanty.  Much of the target environment is only capable of low plant production due to poor soil fertility, structure, acidity and moderate to low rainfall.  In addition, although indigenous species are well adapted to these landscape conditions, much farmland is now in a changed biological state due to the presence of weeds and pests which are usually detrimental to native vegetation.

The expected 
" 

lifespan
 is another obvious determinant of a specie’s persistence.  In harsh conditions, plants may not survive as long, but this can be offset to some extent by a specie’s ability to regenerate. 

PLANT WATER USE

The potential to control recharge is determined primarily by the amount of transpiring foliage present in the landscape in the evaporative season (spring to autumn)  This is based on the spatial layout and management practices imposed in the land use option (see options section below) plus the individual specie’s characteristics. 

There are quantitative methods to estimate an individual plant’s water use from measurable characteristics, (e.g., for a tree; height, crown coverage diameter, leaf area index for area occupied by tree etc.).  Unfortunately, representative measurements do not exist for the majority of the species under consideration here, neither are the estimation algorithms available for these species.  Hence, a qualitative approach is taken here. 

The species characteristics that influence the amount of actively transpiring foliage are the size of the plant (extent of foliage), foliage density (amount of foliage in an volume) and the degree of ‘summer activity’ or transpiration capacity.  (In the Mediterranean climate of most of the study area, foliage can only effectively evaporate in the warm part of the year.  Hence, plants that are dormant or absent over summer, like many annual species, are less effective water users.)

Rate of growth is very important to recharge control considerations.  This is because it influences the delay between establishment and the time when plants are large enough to transpire sufficient water from the site to achieve recharge control.  The score is based on an estimation of plant water use at early maturity of an ‘untended’ plant rather than a plant managed for a production option.  The effect of production management is looked at later in the options section.

ESTABLISHMENT

The cost of establishment can have a very large impact on the commercial feasibility of production.

Three methods of establishment are possible:  Direct sowing, planting of seedlings, and managed natural regeneration.  Regeneration as a deliberate technique is not considered in this document as it can be difficult to manage, is haphazard and is not available except where native vegetation remnants already exist.  Direct seeding is considered to be at least 10 times less costly than seedling planting
 so is the preferred method, except where impossible for a species or where superior cultivars are available only via vegetative propagation.  Superior cultivars are not available for most of the species under consideration. 

Suitability for pot plant based establishment (either vegetative or seed based propagation) is included in the database and can be accessed here.

All of the above criteria can be combined to give an overall ranking of species suitability for recharge control with any LMU-product combination.

overall species suitability rating

 HYPERLINK  \l "_Hlk436271898" 


 HYPERLINK "MAINLIST.MDB" \l "QUERY SpeciesLMUEvaluator" 



Lists of all the species with economic potential can be obtained for each LMU by following this link.
Options

The purpose of this section is to describe realistic (or at least potential/conceivable) farm scale scenarios based on production of the indigenous products described above.  This will provide more details of the farm scale economic feasibility, contribution to recharge control and impacts on biodiversity.

For simplicity, the options are, as much as possible, profiled as single land uses.  Obviously, different options could be combined in multitudes of ways with each other or with existing land uses like grazing and cropping.  In fact, ‘agroforestry’ layouts could well be better economic prospects than the single land use options outlined below.  This is because production from the current landuse can continue to provide income during the sometimes lengthy native vegetation ‘crop’ cycle.  This can significantly improve the economic outlook with long term crops.  In addition, taller perennials can provide shelter to the existing crop, pasture or livestock.  Shelter can substantially increase the production from an area.  Up to 20-30% net increases in crop production have been recorded in other parts of Victoria.  These net figures include the yield reductions due to competition near the trees.  This is what Bartle & (1996) describe as the ‘agroforestry effect’, and can be quantified by measuring the ‘land equivalence ratio’.  This compares the amounts of land needed to produce a given amount of forestry and agricultural products separately to that needed to produce the same amount in an agroforestry system.  Bartle & (1996) claim equivalence ratios of 1.4:1 have been measured in WA high rainfall zones.  In the target landscapes, agroforestry layouts may be more attractive to graziers (grazing is the dominant landuse) as they would be able to maintain some grazing income, provide livestock shelter as well as derive some extra income.

On the other hand, as discussed by Sonogan & Trapnell (1998) the extent to which this ‘agroforestry effect’ translates to economic returns is limited where the current landuses are not particularly profitable.  Perhaps in the generally unproductive target landscapes, single use blocks may be more attractive than elsewhere.

Some landuse options are described.  These are considered by the author to include the best bet farm scale scenarios both in terms of potential to significantly contribute to recharge control and to provide some real commercial benefits to landholders.  Each option is described and rated by on-farm economic feasibility, potential to control recharge and its potential impact on biodiversity conservation. 

ranking scheme

On-Farm Economic Feasibility

Ideally, all this information, could be quantified and presented as a Net Present Value analysis (NPV).  This is usually considered to be the best estimate of the worth of an investment by economists.  NPV is basically a measure of the benefits less the costs considered over time.  However, less tangible on-site benefits and benefits to the wider community have always been very difficult to include in NPV analyses.  Because of this, and because very little quantitative information is available, a comparative, qualitative estimation of various aspects of the options is used instead.  In addition, as pointed out by Reid, (1997) there are many other aspects not covered in NPV analyses that can have a major influence on landholder behaviour in an agroforestry situation.  These include gross return at time of harvest, the highest return on establishment cost, the highest return on time spent on maintenance etc.

BENEFITS

Financial returns were outlined in the product description section.  This section also attempts to describe less tangible benefits.

$ Returns

Describes any more detailed information available that is dependant on production system details.

On-farm production

Is the product likely to be of use on the property?  Could it reduce the need for externally purchased inputs?

Integration with grazing

Farm livestock tend to be destructive of native vegetation within their reach.  For this reason, options that require low growing species cannot usually be integrated into grazing paddocks at any stage.  On the other hand, with pastures and with trees that are grown beyond the vulnerable size, livestock may be reintroduced into the area, and there may be synergies achieved with this combination.  (e.g., Bartle 1995) 

On-farm environmental services that would be provided

Plantations of native vegetation could provide a range of ‘environmental’ services for existing land uses.  Here, the existing land use is assumed to be grazing.  Such services could include biological pest control via habitat provision for birds and other pest predators, shelter, and local control of waterlogging, saline discharge and erosion.  The rating given here is based primarily on shelter considerations.

COSTS

Slope feasibility

Steep and or rocky ground can increase costs in any of the following categories, so this is taken into account. 

Establishment Costs

Establishment costs include the cost of establishment of the plants and any other infrastructure.  Establishment costs can have a dramatic influence on the feasibility of a long term option like timber growing.  

Production management costs

This would include costs associated with pruning, thinning, fertilising and other material inputs, during the life of the crop and that do not (usually) result in a dollar return at the time.

Harvest costs

This would include costs of picking labour, felling, transport to market, etc., 

Time lag till first returns

Long term crops like timber may be able to produce some income, e.g., from thinnings, much earlier than the main harvest.  This can have a significant effect on the economic performance.

Time lag till main harvest return

In our economic system, time between expenditure on establishment and returns from harvest is a critical determinant of economic performance, and one that makes long term crops like trees less attractive investments than annual crops (or other investments).

Potential To Control Recharge

The potential to control recharge is determined primarily by the amount of actively transpiring foliage present in the landscape in the evaporative season (spring to autumn).  This is partly determined by the number of plants per hectare as well as their distribution.  In the absence of other evidence, it is assumed that evenly distributed plants are more effective than other distribution patterns.  In addition, while the individual specie’s Plant Water Use characteristics considered above are important, these can be substantially modified by imposed management practices.

Management effect

Production management may prune to maintain small size, harvest foliage annually or completely clearfell a stand at the end of the ‘cropping’ cycle.  These actions can substantially reduce foliage cover and presumably PWU.

PWU Delay

An estimate of the period before the maximum plant water use (or complete recharge control) is achieved.

Impact On Biodiversity Conservation

While utilisation of indigenous species could be expected to be more compatible with biodiversity conservation, some intensive, monocultural production methods will contribute very little, and may be quite destructive of remnant vegetation, at least with the foreseeable management methods.  At the other extreme, some options would cause little or no damage to existing native vegetation, and would enhance habitat values and tend to less weed and pest populations.  These effects depend of course on the kind of remnant vegetation present.  For example, tree establishment in a remnant native grassland would be more destructive than in country that was once forest.  

In this rating, it is assumed that the land is currently used for pasture, and has been for many decades.  It retains a few trees, a fair amount of grazing tolerant herbaceous native species such as wallaby grasses, and low numbers of other native herbs.

OPTION DESCRIPTIONS

Some options are outlined below to provide examples of what could be done.  They are not the only options possible.

The consultant considers it most likely that landholders attempting to produce one of the native vegetation products would probably also try their hand at growing related products, or those that could be sold into the same market and are compatible with the production systems in use.

If not all Land Management Units in the study area could support the option, those considered suitable are listed.

Recommendations are made to the committee, based on the consultant’s opinion on whether it is worth while investing in promoting the option in the study area.  This depends on whether the option is suited to the target environment, could control recharge over the land it occupies, the likelihood of real financial returns from plantation establishment and the amount of land likely to be used to grow the products.

Larger scale options 

These options are considered to have sufficient economic potential to occupy enough of the target landscape that they could provide significant recharge control at the catchment scale.

Integrated Timber & Tannin Production

This option is based upon direct seeded establishment of woodlots of Black Wattle and several other tree species.  The aim would be to produce the highest value timber products, ie., sawlogs for specialty timber, with the secondary focus on firewood production.  

If preservation technology was available, straighter stems of suitable species may be able to be sold into the pole market.  However, this market seems less available.  Stems that are unsuited for sawlogs or poles could be used for posts, and thinnings and lower quality stems would be used for firewood.  A tannin resource would also be created, but at this stage there appears to be little prospect of sales of tanbark.

Sawlogs for the specialty timber market would be felled, sawn and value added to at least the air dried stage.  If the specialty timber market has not been developed by the time the crop matures, the wood can still be sold as firewood.  Firewood trees would be felled, sawn and split and delivered to Melbourne wholesalers.

Species and LMUs

For salinity control, plantations are needed, and if returns approaching what would be expected in a commercial enterprise are required, fast growing species must be used.  The Box-Ironbark species produce the best quality firewood, and those with attractively coloured timber could also be used as appearance grade timber.  However, they are, as far as is known, slow to very slow growing.  Because of this, commercial returns are unlikely from plantations of most Box-Ironbark species.  (Managed regenerating stands though may be quite a different story.  

Specialty timber

The best known commercial native cabinet timber is Blackwood.  Blackwood is considered to be a plantation proposition only where average rainfall exceeds 900 mm per annum.  There is only a tiny proportion of private land in the study area with this level of rainfall.  For the drier country, the most likely candidate species is Black Wattle.  Black Wattle’s very fast growth rate and excellent wood quality offer prospects of profitability.  Species with similar wood qualities are Silver Wattle, Drooping She-Oak and Lightwood.

Black Wattle is suited to a wide range of soil types and will grow successfully down to 500 mm rainfall on Cambrian Volcanics high recharge country.  Initial height growth rates of 2 m per year have been sustained for at least three years on the Camel Range ridge near Toolleen (500 mm rainfall)
.  On sedimentary LMUs, the lower rainfall limit for successful growth in high recharge situations is probably around 600 mm.  Most of the well drained parts of the quaternary basalts LMU would be acceptable.  

Monocultures of Black Wattle are likely to be severely attacked by pests.  To overcome this, it is suggested that mixed species mixed purpose plantations be established.  Black Wattle is also a good quality fuelwood.  

Black Wattle is not the only possibility for specialty timber, but no other indigenous species offer such rapid growth and high wood quality.

Firewood

Wood density, the main arbiter of firewood quality is usually reduced with fast growth. 

High growth rates have been recorded for the indigenous species Black Wattle, Candlebark, Manna Gum and Swamp Gum.  Most of these are not suited to highest recharge landscapes (rocky ridges) except in over 700mm (or so) rainfall zones.  For the drier country, the best species is probably Black Wattle, though some forms of Manna Gum also appear to tolerate rocky hill country.

Two recent economic modelling exercises came to similar conclusions about the benefits of block woodlots versus alley farm style layouts.  Sonogan & Trapnell, (1998) showed that fuel-woodlot profitability is most favourable where the alternative (existing) land use produces low net incomes, but yields per hectare of wood are high.  Another exercise
, has shown that ‘alley’ layouts perform better (economically) than block woodlots where the belts shelter the alleys of high value crops.  Shelter increases crop production, and income is produced throughout the life of the alley, not just when the timber is harvested.  Both studies indicate that the southerly part of the study area with relatively high rainfall and infertile soils, (and thus least profitable agricultural enterprises) is the most suited to timber/firewood growing.  

On-Farm Economic Feasibility 

Specialty timber is currently a relatively small but high value market.  Stumpage rates (price for standing trees) of $40-100 /m3 (let’s say $50 /m3) are claimed for specialty timbers (Department of Natural Resources and Environment 1996).  At such a price, Prosser’s (1997) information shows, a plantation with a MAI of 16 m3/ha/yr would break even with a rotation of 27 years or less.  This is a gross value of production of $800/ha/yr (for standing timber).

If $100 /m3 could be obtained, the break even rotation length could be as long as 42 years.  This would be equivalent to a gross value of production of $1600/ha/yr (for standing timber).  

Based on measurements reported by Phelan & Higgins (1996), a site productivity (MAI) of 16 m3/ha/yr would only be attainable for the fastest growing species, on fertile sites in the higher rainfall (>650 mm) parts of the target landscape. Prosser’s assumptions are not known, but are probably based on conservative (tubestock) establishment regimes.  Low cost direct sowing could significantly alter the economic outlook.

With low cost direct seeding establishment and fast growth rates, the only missing element is an assured high value market for sawn timber!  This will depend on the marketing effort.  If indigenous species can be sold into the high priced global specialty timber market, returns from suitable quality land in the target zones should be reasonable.  If thinnings can be sold as firewood, first returns should be available from age 5-10.  Although tannin has few prospects at present, if a plantation resource of Black Wattle was created, there would be significant bark by product which could stimulate investment in processing facilities. 

Firewood:  Prosser (1996) provides information that assists the estimation of economic viability based on growth rates and rotation time.  Whether his assumptions are appropriate to firewood production is not known.  By his reckoning, a firewood plantation with a MAI of 16 m3/ha/year would need a rotation less than 10 years to break even with the kinds of royalties current for firewood.  Read Sturgess and Associates (1995) put another view.  They suggest that with a MAI of 15 m3/ha/year or more, dedicated fuelwood plantations would break even with grazing enterprises if farm gate sales were possible.  This is based on a number of assumptions, including: a 15 year rotation, retail price of $50 /m3 in rural markets; and an establishment cost of $536 /ha excluding fencing.  The final result of their model is very sensitive to establishment costs, MAI, prices received for firewood, and distance from markets.

On-farm production

Firewood is a useful on farm product but is only of limited value.  Specialty timber sawlogs are not required on farm, but posts are a very useful item.

Integration with grazing

Integration with grazing is eminently possible with fast growing species such as Black Wattle.  In good conditions closely monitored sheep could be introduced into the plantation as early as six to eighteen months after establishment. However, at plant densities close enough to quickly and completely control recharge, pasture growth would probably be severely reduced early on.  On poorer sites or with slower growing, palatable species like She Oak or Lightwood, grazing would have to be excluded for a longer period, perhaps five years.

On-farm environmental services that would be provided

If integrated with grazing, the plantations would be excellent windbreaks or shelter havens.  

Costs 

Establishment Costs

Low cost establishment methods such as direct sowing offer the prospect of greatly reduced establishment costs per plant (to one tenth or less of tubestock).  There are ‘economies of scale’ with direct seeding: the higher the density of trees required, the lower the cost per plant.  Excluding fencing, conservative estimates of establishment costs via direct sowing range from $100 (or less)-$200/ha for one thousand plants per hectare
.  Including fencing costs, this would reduce establishment costs to about half of that assumed in the Read Sturgess report.

Production management costs

‘Clearwood‘, free of branch knots, is the current requirement for specialty timber.  However, many species, and notably Black Wattle, tend to form and retain many branches.  Clearwood production from these species thus requires some form of management input to reduce branching.

With direct seeding it may be cost effective to use high seedling numbers to reduce the need for form and clearwood pruning.  This would mean a greater need for selective thinning, selecting the best individual stems for retention through to sawlogs, and felling the rest for firewood.

On some sites phosphate fertiliser application could be beneficial for Black Wattle.

Single species tree plantations are arguably more economically vulnerable to pest attack, due to the monoculture and the length of the crop cycle.  Pest populations can build up over years, and control measures, if required to be repeated annually, could drastically reduce returns.  Polycultures are expected to be less vulnerable, but may reduce returns and increase other costs.

Harvest costs/feasibility 

Timber production and harvesting is possible from steep land, though the steeper the land is, the higher are establishment, management and harvesting costs.  In order to facilitate the establishment of a specialty timber plantation industry, returns should be maximised early in the development phase.  This may mean gentler slopes should be targeted initially. 

Time

Time lag till first returns

For Black Wattle, first returns from firewood could be realised in 5-10 years 

Time lag till main harvest return

Harvests of Black Wattle specialty timber would be possible from around 10-15 years in good conditions.  

Recharge Control

Plants per hectare 

In woodlots, the initial density to aim for would be around 1500-3000 plants per hectare, although direct seeding could produce far more.  By the time of the final harvest for specialty timber, density would have to be around 800

Spatial distribution

Many layouts are possible, here it is considered that the plants would be evenly spaced.

Management effect

Trees would be thinned and timber would be harvested at various stages, this is unlikely to reduce PWU below optimum.  However, the major harvest has the potential to dramatically reduce foliage cover.  To optimise recharge control, it would be better to use a sequential felling strategy that maintains maximum foliage cover.  Most of  the species canvassed here have the ability to coppice, though Black Wattle is only regarded as having a weak coppicing ability, and this may decline with age.

Potential to control recharge

In dense woodlot formations, timber growing would completely control recharge for most of the plantation lifecycle.  Agroforestry designs that integrate grazing or other existing landuse with timber growing would assist recharge control, depending on the degree of tree cover.

Lead time

Lead time will depend on plantation density.  For a dense woodlot of fast growing species, complete recharge control could easily be achieved within 5 years.

Management effect

Clearfelling would reduce PWU, however, Black Wattle does coppice, at least when young, so re-establishment of PWU should be rapid.  A more realistic management regime would be based on selective logging of early maturing Black Wattle, but leaving slower growing high value species such as She Oak, Lightwood to continue growing.  This system would be more effective in maintaining PWU and be based on selective thinning of the poorer individuals, leaving better formed stems for harvesting as (higher value) posts or poles

Impact On Biodiversity Conservation

Compared to grazed paddocks, the effect on fauna would be quite beneficial, providing nesting and shelter for invertebrates,  small birds and other animals.  

Little effect on vegetation conservation, although there may be some reduction in weed numbers as trees reach the size when they compete significantly for resources.  There is potential to damage remnant grassy vegetation if established in such areas.

Research

The consultant considers it is worth investing in further investigation and development of this option.

Silvicultural performance

There is a considerable body of literature about the performance of Black Wattle overseas, especially in South Africa.  However, we cannot provide reliable site productivity estimates for Black Wattle in Victoria.  Growth rates of around 15 m3/ha/yr seem feasible for the southern half of the study area, but cannot be guaranteed to a prospective tree farmer.

Recommendation: Set up growth rate trials to assess the effects of: spacing, genetic factors (different provenances) land types and climates.

Marketing

There appears to be no technical reason why Black Wattle wood could not enjoy a similar market presence to that of Blackwood.  At the moment there is a ‘chicken and egg’ situation where there is no demand and virtually no supply, and neither can start in a commercial way until the other does.  

Recommendation: Join forces with other players to develop a Black Wattle marketing push.

Suggestions:

To establish Black Wattle as a player in the appearance/cabinet grade wood market, confirmation of Black Wattle wood quality is needed.  This can probably be obtained from the literature, but what is also needed is some high quality demonstration and display products like furniture manufactured from Black Wattle wood.  

Fortunately, there are enough Black Wattle trees about to at least demonstrate the potential of the timber.  A few selected trees should be felled, sawn, air and kiln dried and some demonstration and display items manufactured.  A marketing effort could then start.  

Simultaneously Black Wattle should be promoted as a species to be included in farm plantations so that at least a small future resource is created.

There may be valuable lessons available from a case study of Silver Wattle’s transformation, through marketing, from a trash species of the montane forests to a desirable cabinet timber.  

Pest problems

Black Wattle is quite vulnerable to damage from a number of ‘pest’ organisms.  Monocultural plantations of Black Wattle have failed in the past and will presumably continue to fail.  Can multi species plantations overcome problems that appear in Black Wattle monocultures?  If so, what designs are required?  Can we devise designs that overcome pest problems and still provide what treefarmers want?

Firewood
Economic feasibility 

Re-run economic models using direct seeding establishment costs.  Include the growth rates information from Phelan & Higgins (1996).  The model used by Read & Sturgess (1995), or that developed by Brendan Madden for the north central Victorian farm forestry feasibility study could be used. 

Marketing

Produce firewood samples from the fast growing species flagged as having potential.  Obtain, from literature or testing, fuel performance data for wood of each species.  Determine what will be required to allow these woods access to the fuel markets, e.g., conduct survey of fuel merchants.

Conclusion

Specialty timber and firewood growing based on Black Wattle has great potential for assisting recharge control.  If a specialty timber market can be developed, moderate amounts of land would be required.  A substantial part of the study area is suitable, and at suitable plantation densities, recharge control would be assured.  Whether this actually was taken up in high recharge areas depends to some extent on competition from more productive sites lower in the landscape.

Black Wattle is however, not suited to the high recharge zones in drier areas, nor those with extremely shallow, infertile soils.  In these areas, slower growing species such as Lightwood, Drooping Sheoak and other species may be more suitable.

Fuel wood plantations appear to have some commercial potential in the south of the study area, where higher growth rates are possible, and higher priced markets are closer.  Existing feasibility studies have been based on overly expensive establishment regimes (seedlings not direct sowing).  

The consultant believes this option deserves to be encouraged by investment of public funds, and that it is worth investing in further investigation of this option.  The Goulburn catchment should be able to capitalise on the farm forestry feasibility study underway for North Central Victoria, Buloke Shire and the Wimmera.  While still based on many assumptions, this study will provide more quantified estimates of feasibility.

Brush Production

Description

This option is based on direct seeded establishment of dense broombush plantations.  The Broombush bundles would be harvested mechanically, and delivered to processors for the brush fence market.

LMU

Within the study area the most suitable zone is the northern part of the highly weathered Siluro Devonian sediments LMU (probably from around the 500 mm isohyet).

Benefits

Estimated on-farm economic feasibility  (NPV)

It appears that this option is feasible if based on low cost direct seeded establishment (see research recommendations)

On-farm production

Of little value

Integration with grazing & On-farm environmental services that would be provided

There would be a trade off between recharge control capability and scope for integration with existing farm enterprises like grazing.  If integrated with grazing, the plantations would be excellent shelter havens.  In a dense plantation, grazing would not be possible, though the plantations could be excellent emergency shelter havens once the plants were tall enough.  Shelter would also be provided at the edge of plantations.

Costs 

Establishment Costs

With direct seeding, establishment costs are estimated to be between $350-550/ha by Bulman, Beale & Knight (1998) 

Production management costs

Very little inputs appear to be required.  Direct seeded plants may be very dense but this does not appear to reduce yields.  Thinning would not be required unless many poor formed individuals were present.  This is less likely where high density encourages vertical growth.

Harvest costs/feasibility 

Harvest costs are estimated in Bulman, Beale & Knight (1998) to be $1336/ha at year 11 (for the first harvest of 850 bundles /ha), and for second and subsequent harvests (of 1275 bundles/ha) $2004/ha.  This is based on hand harvesting at 7 bundles/hr and labour priced at $11/hr.  

In Bulman, Beale & Knight’s (1998) sensitivity analysis, harvest costs were not a significant factor on profitability.  Nevertheless, mechanical harvesting should be able to greatly reduce the harvest costs and this could increase the economic feasibility of brush growing.  Unlike hand harvesting, this would not be possible on steep slopes.  

Time

Time lag till first returns

8-12 years.

Time lag till main harvest return

8-12 years.

Recharge Control

Plants per hectare 

Bulman, Beale & Knight (1998) consider a density of about 3500 plants/ha as the most profitable, depending on cost per plant.  Densities as high as 17800 apparently still grow quickly enough to yield well, so 3500 plants/ha should perhaps be a minimum target using direct seeding.

Spatial distribution

Parallel row layouts would be convenient with direct seeding.  Bulman, Beale & Knight (1998) suggest rows 2m apart.  At such close spacing, broombush plantations would have PWU equivalent to homogenously spaced plantings after a few years. 

Management effect

Virtually all foliage is removed from plants at harvest time, so there may be insufficient PWU from harvested areas to control recharge in the following year or two (depending on rate of regrowth and rainfall).  In a harvest cycle of 6-10 years, this may allow occasional significant recharge events.  This could be minimised if the brush was harvested in strips that were not too wide (<5m) alternating with sufficient unharvested strips wide enough to sustain a further 5-9 (the harvest cycle period) harvests.  If a new strip was harvested every year, this would allow annual income production from the one paddock while ensuring recharge control.  This is does not make economic good sense (as returns would be delayed even longer) unless the plantation was also established sequentially.

Potential to control recharge

With the layout described above, PWU of a broombush plantation would be sufficient to significantly reduce recharge compared to the current landuse (assumed to be volunteer pasture).  If viable, this option could cover large areas.  However, although there are large tracts of suitable country in the study area, much of this is public forest.  

Lead time

This depends on density of plantation, but at a suggested target final average spacing of 1.0-1.5 m, a plantation should be able to control recharge five to six years after establishment, particularly if direct sowing achieved initial densities higher than this.

Impact On Biodiversity Conservation

Compared to grazed paddocks, the effect on fauna would be beneficial, providing habitat for invertebrates, small birds and other animals.  However, repeated cutting does not allow development of habitat values equal to those of wild stands.  Plantation establishment would damage remnant grassy vegetation if established in such areas.

Shrub establishment may make rabbit control more difficult.

Research

Broombush growing is of considerable interest to natural resource managers and farmers in northern and western Victoria, South Australia and Western Australia.  The funds required to adequately investigate this option may only be obtainable by joining forces with other areas.

Establishment

Develop reliable direct seeding establishment techniques for Broombush in this LMU.  Existing knowledge suggests early seeding (May-June) is likely to be more successful than the traditional direct sowing times of early spring.

Commercial feasibility

Commission a detailed financial feasibility study of Broombush growing based upon the performance of recently established plantations in Victoria and SA.  Establishment cost is a significant determinant of commercial performance.  There is probably no future for this option if based on seedling planting or clonal propagation.  The feasibility study needs to be based on establishment costs via direct sowing, as long as this can be shown to be reliable and produce an adequate proportion of well conformed individual plants.  

Harvesting

Mechanical harvesting of plantations seems eminently possible yet appears not to have been developed so far.  An approach based on reaper and binder style machinery suggests itself as being very suitable as these machines already produce bundles of sheaf hay.

Genetics

Only erect growing individual plants are suitable for harvesting.  As there is considerable variation in seedling conformation, lack of uniformity in seedlings may be a problem.  At the moment this can be overcome by the expensive strategy of clonal propagation from superior individuals.  It may be possible to use low cost seed based propagation (direct seeding) and still have a large enough number of erect formed plants in a plantation.  To discover if this is so, it will be necessary to determine to what extent will seedlings of superior individuals resemble the parent plants.  Can this be influenced by selective breeding?

Management

Compile management information from Victorian and SA trials.  If shown to be commercially viable, establish trials in study area to evaluate the crop and its management and to better evaluate the financial performance. 

Conclusion

Although not convincingly proven, plantation Broombush growing appears to have commercial potential.  Although the northern part (probably from around the 500 mm isohyet) of the Highly Weathered Siluro-Devonian Sediments LMU, would be suitable for its growth, much of this area is public forest.  The smaller areas of alluvial plain LMU that occur in the study area, although possibly suitable, are unlikely to contain much high recharge country.  Thus, only a relatively small part of the study area could support plantations.  In these areas though, Broombush plantations could easily control most recharge.  

The profitability of this option would be greatly increased if establishment was via low cost direct seeding.  There are two problems with this (see research recommendations below).

Microlaena Grain and Pasture Woodland

Microlaena pastures are regarded as among the best possible for hill country in the higher rainfall zones (>600 mm).  Where Microlaena pastures exist, there is an opportunity to harvest seed and recoup some bonus income for little expenditure.  Once Microlaena is established, it is envisaged that wide spaced trees would be established to increase PWU.  Microlaena is shade tolerant, and well suited to production under trees in the higher rainfall parts of the study area.  Measurements in moderate to higher rainfall pastoral areas have shown native grass based pasture production is superior under wide spaced large trees than in open pasture.

This option would be suited to much of the SD Sediments, the southerly part of the Highly Weathered SD Sediments, and the Quaternary Basalt LMUs.

On-Farm Economic Feasibility 

Benefits

$ Returns

It is not yet economically feasible to establish Microlaena from ‘scratch’ as proven reliable techniques have not yet been developed, and seed in quantity is not easily available.  However, low cost management techniques based on grazing management have been developed to increase Microlaena dominance.  In much of the higher rainfall hill country in the study area Microlaena is already present.  It is quite likely that on farm harvesting of seed from remnants, and direct seeding techniques based on current tree and or pasture methods could establish kernel populations.  With appropriate grazing management, these could be increased.

Microlaena establishment could improve grazing returns over volunteer pastures and provide a bonus seed harvest.  As long as low cost methods were used, returns should be positive.

On-farm production & Integration with grazing

This option would integrate very smoothly with existing grazing enterprises.  In theory, this option would allow grazing of Microlaena for most of the year.  Stock would be locked out in mid spring to allow the grass to seed.  After seed harvesting, stock could be reintroduced.  Microlaena is regarded as an ‘increaser’ species, that is, it increases its dominance under a regime of fertilising and continuous grazing.  If managed correctly, Microlaena pasture can be as productive as ‘improved’ exotic pasture species, and is much better adapted to persist in hill country.  

Shade tolerance

On-farm environmental services that would be provided

Once trees were large enough, this option would provide excellent shelter to livestock. 

Costs 

Establishment Costs

Are unknown as yet, but could be expected to be more than exotic pasture establishment, ie., greater than $200/ha.

Currently the grazing industry is not generally profitable enough to justify investment in perennial pasture establishment.  However, there are currently many populations of Microlaena in hill country pastures.  Investigations in north east Victoria and south eastern NSW have shown that Microlaena can be managed for increase.  

Production management costs

Are expected to be via grazing, and thus low cost.

Harvest costs/ feasibility

The costs per hectare of mechanical harvesting would be comparable to that for cropping systems, but the cost per harvested kilogram of seed would be much higher due to the lower yields.  Various methods of harvesting are possible, from conventional crop harvesters, to specialised native grass seed harvesters, to mounting a trough on the front of a 4WD.  Mechanical harvesters could be used on slopes but not in steep country.  Microlaena pasture would continue to be harvested by livestock at very low cost. 

Recharge Control

Native grass based pastures may not offer much more PWU than existing pastoral land uses.  As a salinity control option in the higher rainfall districts, they would have to be combined with woody vegetation.  The most likely scenario would be an ‘analogue’ of the original grassy woodland pastoral landscapes, though other possibilities exist.  Research in the Goulburn catchment has shown that wide spaced tree establishment in high recharge zones will not control recharge soon enough.  Nevertheless, in contrast to exotic understoreys, native grass pastures offer a ‘tree friendly’ land use.  This is because they are compatible with indigenous tree survival and regeneration.  They thus can provide economic returns while allowing woody vegetation to increase its water use over time at very low cost.

Plants per hectare 

Please consult the Department of Natural Resources and Environment for up to date information on this specification.

Spatial distribution

Please consult the Department of Natural Resources and Environment for up to date information on this specification.

Management effect

Please consult the Department of Natural Resources and Environment for up to date information on this specification.

Potential to control recharge

Lead time

Widespaced trees will take many decades to achieve their maximum PWU.

Management effect

Cessation of grazing to allow seed production would also maximise foliage cover over the evaporative season.

Impact On Biodiversity Conservation

In comparison to exotic pastures, native pastures are far more compatible with the health, survival and regeneration of other native vegetation even though grazed by exotic livestock.  Intensive production systems may undermine this benefit.  If establishment required broadacre herbicide use, this could have detrimental effects on remnant herbaceous vegetation.

Research

There is a fair amount of relevant research already been done or underway investigating Microlaena pasture production issues.  However, re-establishment techniques do not appear to be available yet.  For grain production to develop into a mainstream industry, a very large effort would have to go into plant genetic resource characterisation and breeding.

Within the study area, perhaps the most important, achievable task would be to identify the locations of native pasture areas within farms.  These often overlooked resources constitute a source of potential future productive pastures. 

Conclusion

This option would not control recharge in an acceptable time frame.  Nevertheless the consultant believes this kind of option has much to recommend it.  It is likely to be economically feasible, sustainable in the long term and biodiversity compatible.  In addition the components of the system, (Microlaena and trees) are already widely distributed in the target landscapes.  Slight changes in management could be all that was required to develop this option over large tracts of country. 

This option should be promoted not so much as revegetation but on the basis of recognising and managing the resources that in many cases are already on the land.  

Browse & Pasture Fodder Production

Because the dominant land use over much of the study area is, and will continue to be livestock grazing, options that integrate well, or enhance the livestock production enterprise are attractive.

Browse fodder from shrubs has the potential to significantly contribute to recharge control and address grazier needs for fodder during pasture supply shortfalls.  Browse fodder obtained from most woody native plants is generally not of high quality but is available when pasture is in short supply over late summer, autumn and early winter.

Browse designs should aim to retain pasture, as livestock species ‘do’ better with a mixed diet.  This, and the fact that establishment based on mechanised direct seeding lends itself to linear strips suggests alley style designs may be the most suitable.
Species and LMUs 

The LMUs most likely to be used for this option are the sedimentary ones.  Higher production exotic pastures are likely to outperform browse systems on volcanic and basalt LMUs. 

On-Farm Economic Feasibility 

BENEFITS

$ Returns 

With an establishment cost about equal to exotic pasture establishment, farmers are only likely to invest in this option if returns were expected to be greater than for ‘improved’ pasture.  This may be possible with the very best fodder shrub species, but the majority of potential species are unlikely to achieve this.  

On-farm production

Fair to good.

Integration with grazing

Good, but shrubs compete with pasture for moisture and pasture production will be reduced in the vicinity (about 2 m each side of the strip with competitive Acacia species)

On-farm environmental services that would be provided

Excellent shelter provided.

COSTS 

Establishment Costs

With direct seeding, the establishment cost would be about equal to exotic pasture establishment, ie ~$200/ha or less.

Production management costs

Very low apart from stock management.

Harvest costs/feasibility 

Very low cost, even on the steepest hill country.  However, it appears that livestock may need to learn to eat new kinds of fodder.  In practice, it has proved difficult to get sheep to eat some native species even when the animals appeared to be hungry!

TIME

Time lag till first returns

18 months.

Time lag till main harvest return

2.5-3.5 years.

Recharge Control

Woody Plants per hectare 

1500-2500.

Spatial distribution

1 m apart in rows 4-7m apart.

Management effect

Browsing can result in almost complete defoliation of palatable plants, so PWU could be significantly reduced in the browsing period.  However, research in high recharge areas shows that even with trees, PWU is reduced in the late autumn period due to lack of available soil moisture.  As browse is most likely to be utilised in the autumn feed ‘gap’, defoliation may not make much difference.

Lead time

2.5-3.5 years till maximum PWU with the fast growing species.

Potential to control recharge

Alley designs, depending on the width, may not be capable of completely controlling recharge, but should be able to make a very substantial contribution.  

Impact On Biodiversity Conservation

Compared to grazed paddocks, the effect on fauna would be beneficial, providing habitat for invertebrates, small birds and other animals.  Plantation establishment may damage remnant grassy vegetation if established in such areas.

Shrub establishment may make rabbit control more difficult.

Further Research 

Palatability appears to limit utilisation of what otherwise seem suitable browse species.  In addition, livestock have been observed readily browsing what were thought to be unpalatable species.  

Conduct a palatability trial of appropriate species.  These should include all the Acacia species suited to growth in the land type, other suitable leguminous species such as Goodia spp., and any other likely species capable of establishment by direct sowing.

Conclusion

The current returns from livestock grazing are not great, so it is difficult to imagine graziers investing in this option unless it was subsidised by the catchment community.  In addition, dense shrubs make livestock management within the plantation more difficult.  Unfamiliarity with management requirements like ‘spelling’ the shrubs and difficulties with mustering will probably mean graziers do not take up this option even if it were proven to significantly boost fodder production.

The best application for this option may be lambing or post shearing shelter havens which can also be browsed when pasture supplies are short.  If so, the areas likely to be used are only small. 

The LMUs most likely to be used for this option are the sedimentary ones.  Volcanic and basalt LMUs are more capable of supporting high production exotic pastures.

This option is not recommended for active promotion.

Intensive, small scale options

The following options are considered to have economic potential, but are unlikely to occupy sufficient land to have much impact on recharge control at the catchment scale.  

Mixed Floristry Supplies

This option is envisaged as being based on production of a range of floricultural items, giving the flexibility to supply a fickle market.  Although Wattle blossom may not yet be a saleable commodity, Wattle growing is more likely to fulfil recharge control requirements, so is included as a major focus of the option .   

On-Farm Economic Feasibility 

BENEFITS

$ Returns

Although a very competitive field, it appears that floricultural enterprises can be very profitable.  Success may depend mostly on developing reliable markets.  

On-farm environmental services

Few on-farm environmental services would be provided.

Lead time

Many of the species used are fast growing and could be in production within two to three years of establishment.  Maximum water use would probably be achieved by around five years.

Management effect

Plants need to be kept small enough to allow harvesting, and access requirements can decrease the density of plants.  This limits the PWU possible from this option.

Harvest feasibility

Flower harvesting is generally done by hand, so steep slopes would not pose a problem.

Integration with grazing

This kind of enterprise does not integrate well with grazing. 

COSTS 

Establishment Costs

Very high overall, as considerable infrastructure required.  Also, plants may need to be vegetatively propagated cultivars, and some desirable species cannot be direct sown.

Production management costs

High-include weed control, pruning, irrigation, fertilizing. 

Harvest costs

High -- hand picking.

TIME

Time lag till first returns

Species dependant, 6 months to 2 years.

Time lag till main harvest return

Probably 3 years.

Recharge Control

Plants per hectare 

High.

Spatial distribution

In rows to facilitate small vehicle access, approximately 2m apart.

Management effect

Not significant on PWU

Potential to control recharge

Floristry enterprises are normally very intensive, small scale options and usually require irrigation.  As such, floriculture is not expected to be a significant contributor to salinity control.  Nevertheless there is some scope for non-irrigated production of indigenous floristry supplies from the target landscape, particularly with woody species such as Wattles , and this has the potential to increase PWU from sites used for this.  It is unlikely enough land would be used for floricultural production to contribute significantly to catchment scale recharge control.

Lead time

Approximately 3 years.

Impact On Biodiversity Conservation

There are several factors which may reduce any benefits.  Firstly is the need to produce items free of insect/pest damage.  This could mean the extensive use of pesticides in production areas.  This would be expected to be damaging to fauna.  Secondly, as intensive land uses, competing vegetation cannot be tolerated, raised beds are usually constructed and weedicides are widely used.  Survival of existing remnants is therefore unlikely in intensive floriculture.

Conclusion

Commercial returns from individual floristry ventures appear to be good.  However, the amount of land likely to be used to satisfy foreseeable demand for floristry supplies is unlikely to be very large.  The total amount of land growing ‘wildflowers’ in Victoria is currently around 500 ha (Portelli et al. 1998).  Even if new domestic and export markets are created, it is unlikely that much high recharge land would be revegetated.  It is difficult to imagine floriculture having more than a tiny impact on recharge control at the catchment scale.

For this reason, public investment in encouraging adoption of floriculture for salinity control reasons is not recommended as a high priority.  
Bush foods, condiments, perfumes, 

This option is envisaged as an intensive horticultural enterprise growing mainly shrubby species on small areas of land.  As the returns are as yet uncertain, this is most likely to be initiated by enthusiasts as a ‘cottage’ industry.  The product range could also include essential oils for the aromatherapy market and constituents of cosmetic products.

On-Farm Economic Feasibility 

BENEFITS

$ Returns

If reliable, continuing buyers can be arranged, this could be a profitable venture for a few players.

On-farm production

Not a major source of on-farm requirements.

Harvest cost/feasibility 

Many of these items would be hand harvested, so steep country would not pose great problems.

Essential oils: harvesting of all foliage as per eucalypt oil.

Integration with grazing

Not possible with conventional livestock.

On-farm environmental services that would be provided

Not significant.

COSTS 

Establishment Costs

Probably high as some species not suited to direct seeding.

Production management costs

Quite high, most likely needing irrigation.

Harvest costs

Probably high as hand picking is required.

Aromas: some of this kind of product would only be harvestable by hand so steep hill country no object, however mechanisation may be required for efficient essential oil production, and steep slopes would not make good production sites.

TIME

Time lag till first returns

Species dependant.

Time lag till main harvest return

Again, species dependant, but possibly up to 5 years.

Recharge Control

Plants per hectare 

High.

Spatial distribution

In rows 2-3m apart for vehicle access.

Management effect 

Except for foliage products, not likely to be significant defoliation.

Lead time

Approximately 5 years.

Potential to control recharge 

While adequate PWU within the production area may be possible, the demands of the market would probably make irrigation necessary, at least for some of the products.  The target landscapes may not be as suitable as more fertile and well watered parts of the study area.  Even if located in high recharge landscapes, the scale of this option is unlikely to have much impact on catchment water balance.  

Impact on Biodiversity Conservation

Marginal benefit, but there are several factors which may reduce any benefits.  Firstly is the need to produce items free of insect/pest damage.  This could mean the extensive use of pesticides in production areas.  This would be expected to be damaging to fauna.  Secondly, as intensive land uses, competing vegetation cannot be tolerated, raised beds are usually constructed and weedicides are widely used.  Survival of existing remnants is therefore unlikely.

Conclusion

At present this option is not expected to occupy enough land to make a significant contribution to salinity control.  With the right marketing, such an enterprise could be very profitable, but so far the market is probably not large enough to accommodate many producers.  Hence, this option is not expected to occupy enough land to make a significant contribution to salinity control.  

For this reason, public investment in encouraging adoption of this kind of option for salinity control reasons is not recommended as a high priority.  
Seed for revegetation and bush foods 

Growing seed of trees, shrubs and herbs has some economic potential. 

This option is envisaged as small ‘cottage’ scale enterprises based on supplying revegetation requirements and the bush foods market.  Most of the species would be shrubs, harvesting would be by hand,  Seed for revegetation would be sold direct to consumers, and for bush foods, to a wholesaler/processor. 

It is conceivable that a small enterprise could develop over time into a larger venture capable of efficient low cost production.  If so, it could be possible to tap into larger scale markets like animal feed and Wattle seeds for edible oils. 

On-Farm Economic Feasibility 

BENEFITS

$ Returns

Dependent on price possible for product.  There is a trade off between price and size of market sector for Wattle seeds.  Seed for revegetation is the highest priced, but probably the smallest, market in spite of the increasing amount of revegetation happening.  The outlook appears promising, but there would not be room in the market for many players in the revegetation market.  The other commodities are bulk markets in comparison, but may already be well supplied from wild harvesting.  There is some potential for economies of scale and mechanisation of harvesting to allow penetration of the bush food market.  Compared to the currently exploited species, there is little demand for the species suited to growth in the target landscapes.

Reasonably high Wattle seed yields are conceivable from otherwise fairly unproductive high recharge landscapes.  While the bush tucker and revegetation supply markets could easily be flooded by a few hectares of product, the animal feed market would be much larger.

On-farm production

If seed for animal fodder proves nutritionally feasible, production of Wattle seed could be used on farm.  It is conceivable that a vertically integrated feedlot operation could be developed.  If the livestock (emus?) were marketed as being higher value (truly Australian flavoured open range bush meat?) this could make larger scale Wattle seed plantations economically feasible.  

Wattle seeds are becoming widely used as a human food.  Perhaps landholders could substitute Wattle seed for current dietary items!

Integration with grazing

This option could easily be integrated with grazing if tree and large shrub species were used.

On-farm environmental services that would be provided

Seed production areas could provide excellent shelter to livestock.

Management effect

Harvesting would not reduce PWU.

COSTS 

Establishment Costs

Wattle establishment is relatively inexpensive by direct seeding $200/ha or less.

Production management costs

Please consult the Department of Natural Resources and Environment for latest information.

Harvest costs Harvest feasibility 

Mechanical harvesting technologies developed for nut trees should be adaptable to mechanisation of Wattle seed harvesting.  This would probably not be possible on steep slopes.  Until mechanical harvesting developed, harvesting would have to be via manual labour and would be expensive.

TIME

Time lag till first returns

For Wattle seed, around 2.5 years.  

Time lag till main harvest return

4.5 years, depending on species.

Recharge Control

Plants per hectare 

For shrubby species 2-3m apart = 1111 plants/ha or more

Spatial distribution

Assume vehicle access needed between rows, ie., 3 m apart. But this would equal even spacing by maturity.

Management effect

No reduction of PWU, though pruning may be needed to keep seed within reach of harvesting.

Lead time

Being quick growing woody plants, Wattle seed growing has very good prospects for recharge control.  After about two to four years for wattles, complete recharge control could be achieved.

Potential to control recharge

With tree or shrub species, this option would easily be able to control recharge, depending on the spacing of plants.  Layouts that provide for mechanical harvester access may reduce the PWU achievable.

Impact On Biodiversity Conservation

Seed production based on trees and large shrubs could provide significant habitat values for invertebrates, small birds and animals.  Plantation establishment could damage remnant grassy vegetation if established in such areas.

Research

Establish suitability for animal feed.

Although used as bush tucker for humans, utilisation as an animal feed would involve longer term continuous exposure to the product.  Each potential species would need testing for safety and nutritional performance.  

Market assessment

If a suitable product, what prices are likely?  At these prices, how much product could sold?

Harvesting

Yield estimation

What yields can be expected in the farm situation per plant and per hectare?

Conduct spacing-yield trials of potential species in different land types.  

Farm feasibility

Utilise the above information and establishment costs.

Conclusion

In the current economic circumstances, this option is not likely to utilise much land, as the larger volume markets do not exist as yet.  However, a few players may be able to establish themselves and by developing new markets increase the land under this kind of production.  

As there are good prospects for recharge control, there may be grounds for investment in promoting this kind of venture.

Pharmaceutical quality eucalyptus oil & mulch 

This option is presented even though at present it appears that harvesting remnant stands is barely viable in the Bendigo district.  Plantation establishment could be Belts of Blue Mallee established by direct seeding.  Once the trees are four years old, they should be resilient enough to allow sheep access to the paddock.  Apparently they are very unpalatable to sheep.

LMU

This option is only suited to northern part of heavily weathered SD sediments LMU
Potential to control recharge, Lead time & Management effect

Time to first harvest is claimed to be as short as four years (McKenzie, Bills & Peat 1994) but to ten
 years, perhaps depending on site productivity.  Harvests are then every two years or so.  Plants only reach knee to waist high under this regime.  This would diminish PWU significantly compared to unharvested stands, nevertheless, PWU would be much higher than the assumed existing land use of grazing volunteer pastures (or cropping).  If alternate belts were harvested, PWU would be higher, and some shelter value would be retained.

Estimated on-farm economic feasibility  (NPV)

It is difficult to see how the expense of plantation establishment could be justified in the study area unless an enterprise based on direct sales to the highest value markets was envisaged.  Mulch sales appear to only contribute a small income stream as more than half is used in powering the distillation process.

From a catchment perspective, the total volume that could be sold via this market would probably not justify large enough areas of plantations to significantly assist recharge control. 

On-farm production

Please consult the Department of Natural Resources and Environment for latest information on this topic.

Harvest feasibility 

Already mechanised, would not be feasible on steep slopes.

Integration with grazing

Even though the height of the blue mallee is kept low by frequent harvesting, livestock management would still be a problem.  

On-farm environmental services that would be provided

Reasonable shelter would be provided.

COSTS 

Establishment Costs

Please consult the Department of Natural Resources and Environment for latest information on this topic.

Production management costs

Please consult the Department of Natural Resources and Environment for latest information on this topic.

Harvest costs

Please consult the Department of Natural Resources and Environment for latest information on this topic.

TIME

Time lag till first returns

Please consult the Department of Natural Resources and Environment for latest information on this topic.

Time lag till main harvest return

Please consult the Department of Natural Resources and Environment for latest information on this topic.

Recharge Control

Plants per hectare 

Please consult the Department of Natural Resources and Environment for latest information on this topic.

Spatial distribution

Please consult the Department of Natural Resources and Environment for latest information on this topic.

Management effect

Please consult the Department of Natural Resources and Environment for latest information on this topic.

Impact on biodiversity conservation

Minor fauna benefit.  Compared to grazed paddocks, the effect on fauna would marginally beneficial, providing short term habitat for invertebrates, small birds and other animals.  Plantation establishment would damage remnant grassy vegetation if established in such areas.

Conclusion

Only a relatively small area of the study area is physically suited to eucy plantations.  In these areas, alley plantations could significantly improve plant water use over the existing land uses.  However, the economic outlook is poor unless the enterprise is based around direct sales to the high value low volume markets of aromatherapy etc.  This option is not recommended for active promotion

Conclusion

Dealing with the rehabilitation of cleared hill country is an extremely difficult problem.  Commercial solutions are restricted by the generally unproductive nature of the sites and competition from more productive landscapes.  Difficulties of access restrict mechanised efficient harvesting techniques.  Dealing with the rehabilitation of cleared hill country is an extremely difficult problem.  Commercial solutions are restricted by the generally unproductive nature of the sites and economic competition from more productive landscapes.  Difficulties of terrain and access restrict mechanised efficient harvesting techniques.  

Attempting to use ‘wild’ native vegetation for production purposes is a further difficulty.  Most successful agricultural species are the result of considerable selection, perhaps for thousands of years, for favourable characteristics.  Nevertheless, there are already numerous commercial uses of native vegetation and several new proposals with potential. 

In the opinion of the consultant, the options most likely to combine significant contribution to recharge control and economic production potential are specialty timber and firewood growing in the south, and broombush growing for brush fencing production in the north.

While other options have good economic potential they are either unlikely to be of sufficient scale or cannot use enough water to have much impact on salinity control at a catchment scale.
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appendix

Rating schemes

Products

Rating Schemes

Clicking on the hyperlinked headings below will open a table of products sorted by the indicated criterion.

Product value
An estimate of the gross financial return likely per hectare per year that could be produced in target landscapes if the product could be sold.

	Product value
	Nonexistent/unknown
	low
	moderate
	high
	very high

	Score
	0
	1
	2
	3
	4


Although production per area is obviously dependant on the production enterprise option used, it is considered important to include an estimate of the product value here in the attributes of the product.  Higher value products per kg, tonne, cubic metre, etc., can be transported further or even exported.  

Some products may have no current market and only a small foreseeable market but it is still possible for products with a very high value per hectare to be taken up by enthusiasts.

Current market


Consideration must be given to the current size of, and ease of access to markets.  This is perhaps best estimated by the current level of sales in Australia of Australian production.  This estimate is of the amount of land devoted to production.

	Current market
	nonexistent
	very small
	small
	medium size
	existing, substantial

	Score
	0
	1
	2
	3
	4


Foreseeable Market
While speculative, an estimate of future demand must be made.  This estimate is of the amount of land that could be expected to be devoted to production.

	Expected future demand
	low
	moderate
	high
	very high

	Score
	1
	2
	3
	4


Transport/location issues


Whether transport of product to market is a significant issue depends partly on product value/kg or per volume.  (transport costs increase with bulk &/or weight, so low value products cannot be economically transported to markets more than a certain distance or ‘transport horizon’.  The other issue is where freshness of produce is important.  Products like this may need transport to the market frequently, even on a daily basis.

	Transport horizon/frequency
	near/frequent
	medium
	Far/infrequent

	Score
	1
	2
	3


Value adding Potential


An estimate of the potential for on farm value-adding.  (The price difference between sale as a raw commodity and the value added product)

	Value adding
	low
	moderate
	high
	very high

	Score
	1
	2
	3
	4


As most of the products under consideration are not yet in production, very little real data is available.  Hence, the ratings for each criteria are comparative estimates based on the consultant’s experience 

Within each criteria, products can legitimately be ranked, but it is not really valid to develop an overall commercial potential rating based on these estimates.  Nevertheless, a simple addition of all the above ratings is made.
Overall rating


The ‘overall rating’ is a sum of the scores for all the other criteria.  Its purpose is to assist users to select the best bet options for production.

Plant species suitability

Rating Scheme

Within each LMU, persistence is rated firstly by the specie’s suitability to high recharge zone, secondly by its expected lifespan and lastly by its regeneration capacity.  Clicking on any criteria name will produce a table with the species ranked in performance order.

Adaption to target landscapes 


(enter LMU code as below)

Return to previous place in text
	LMU code
	LMU

	1
	Cambrian volcanics

	2
	Highly weathered Siluro-Devonian sediments

	3
	Siluro-Devonian sediments

	4
	Quaternary basalts

	5
	Riverine plain


Average annual rainfall varies substantially across most of the LMUs.  This influences the extent to which species are capable of growing in high recharge zones.  Each species is rated on the estimated degree of adaption to the high recharge zones across the entire LMU.

	
	not suited
	=<10% suited
	11-50%suited
	51-90%suited
	>91% suited

	Score
	0
	1
	2
	3
	4


Lifespan


Longer lived species are of more value, as even if the venture fails after establishment, there is more likelihood of the plants remaining and assisting recharge control.

Return to previous place in text
	
	annual
	biennial
	short lived perennial
	perennial
	long lived perennial

	Score
	1
	2
	3
	4
	5


Regeneration capacity in typical weedy farm environment


Return to previous place in text
As much of the target landscape is weed dominated, recruitment of new seedlings of native plants is often difficult, and for some species a very rare event.  Plants that readily ‘sucker’ (reshoot from rootstocks) are more capable of regeneration in the face of weed competition so they receive the highest score.  Specie’s regeneration capacity in study area farmland conditions (weedy, subject to grazing) are rated according to the consultant’s experience.

	
	rarely if ever
	occasional
	common
	very frequent

	Score
	0
	1
	2
	3


Rating Scheme

All these individual criteria can be used to rank species.  Ranking on overall effectiveness for recharge control has been done by sorting first on size (the larger the better), then by foliage density, then by degree of summer activity and finally by the growth rate score.

Each list ranked on the following criteria will also have an overall score column attached.

Size



	
	herb
	small shrub/climber
	large shrub/shrub
	trees

	Score
	1
	2
	3
	4


Return to previous place in text
Foliage density
	
	Very sparse
	open
	moderate
	Densest

	Score
	1
	2
	3
	4


Return to previous place in text
Transpiration capacity


Return to previous place in text
In the Mediterranean climate of most of the study area, foliage can only effectively evaporate in the warm part of the year.  Hence, plants that are dormant or absent (like many annuals) over summer are less effective water users.  The degree of summer activity depends partly on the ability to obtain water in summer.  In turn this depends on the depth to which roots can explore and obtain water.  Some plants cope with regular seasonal or extraordinary drought by dormancy—shutting down their metabolism.  Some summer dormant species are not capable of growth in summer even if moisture supply is adequate.  Others such as wallaby grasses can respond to summer rainfall but are otherwise largely dormant.  Some other species, perhaps at the limit of their rainfall tolerance, may defoliate or otherwise reduce transpiration only in very dry conditions.  The most tolerant, deep rooted trees are able to transpire right through the driest seasons.

	Transpiration capacity
	summer dormant
	only if rainfall high
	Very dry conditions restrict
	always

	Score
	0
	1
	2
	3


Rate of growth


Return to previous place in text
Rate of growth determines how long a plant takes to reach its full size, and therefore maximum water using potential.  

	
	Slowest
	Slow
	Moderate
	Fast
	Fastest

	Score
	1
	2
	3
	4
	5


For each LMU, the species with economic production potential are ranked on estimated Plant Water Use performance to develop the best bet species listed here.

Rating Scheme

Establishment cost/plant (direct seeding)


Return to previous place in text
Based on the consultant’s experience, the species have been rated on ease (or 1/cost) of establishment as follows for each establishment method that is available.  The default ranking provided is based on direct sowing only.  

	Description
	Easiest
cheapest
	Good
	OK-poor
	Most difficult
costliest
	Impossible

	Score
	4
	3
	2
	1
	0


OVERALL species RAting


Click on above hyperlink and enter LMU code and product number as in tables below.

Return to previous place in text
It is impossible to come up with the best bet twenty species without first specifying the LMU and the product that is of interest.  In addition, while it may be possible to develop an algorithm that weights different aspects of a species and then calculates the overall value of a species, this is not possible with the qualitative comparative estimates provided here.  These scores only have validity within one criterion.  An overall rating has however been included which simply adds all the above scores.  This score is useful for picking up potentially valuable species which were otherwise ranked low in one of the above criteria.

The overall rating is done for each LMU and product combination separately.  Within each equal overall score range, species are sorted first on Persistence, (suitability, size, lifespan, natural regeneration capacity) then Plant Water Use (PWU) (size, foliage density, summer activity, growth rate) then Establishment (ease of direct seeding) 

This assumes persistence is the most important criteria, then recharge control, NOT vice versa as PWU can't occur without persistence.  Establishment cost is the last ranking criteria.  Ease of propagation and establishment as a seedling is not included in the ranking scheme but is made visible to allow comparisons. 

	LMU code
	LMUName

	1
	Cambrian volcanics

	2
	Highly weathered Siluro-Devonian sediments

	3
	Siluro-Devonian sediments

	4
	Quaternary basalts

	5
	Riverine plain


	Product No
	ProductName

	18
	Aboriginal pharmacopaeia

	9
	Acacia perfume

	1
	Brush

	24
	Cider Gum sap

	10
	Condiments

	27
	Edible oils from Wattle seeds

	8
	Eucalypt foliage

	2
	Eucalyptus oil

	19
	Fibre

	7
	Flowers of herbaceous or small shrubby species

	12
	Fuel

	14
	Honey

	6
	Microlaena grain

	29
	Mulch

	30
	Other Bush Tucker

	28
	Other essential oils

	31
	Other Foliage supply

	22
	Pasture

	17
	Pharmaceuticals

	25
	Poles and posts

	13
	Pot-pourri

	15
	Seed for revegetation

	3
	Shrub browse

	11
	Specialty timber

	26
	Superior Forestry tree seed

	16
	Tannin

	4
	Wattle flowers

	23
	Wattle seed bush tucker

	5
	Wattle seeds fodder


Production options

ESTIMATED ON-FARM ECONOMIC FEASIBILITY

Because this study was not commissioned to run full modelling analyses, it can only provide a brief overview of the estimated economic performance of any option.  Net Present Value (NPV) is usually considered to be the best estimate of the worth of an investment by economists.

NPV is basically a measure of the benefits less the costs considered over time 

more precisely:
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To calculate NPV 

Where t is the time, usually in years,

B is the benefit/return at a given time, t,

C is the cost/investment at a given time, t,

r is the rate of return assumed for the duration of the investment/venture

Usually, the calculation would be carried out on a yearly basis for the life cycle of the ‘crop’.

Rating scheme

OTHER BENEFITS

On-farm production

Is the product likely to be of use on the property?  Could it reduce the need for externally purchased inputs ? 

	Usefulness
	Low
	Moderate
	High
	Very high

	Score
	1
	2
	3
	4


Integration with grazing

Farm livestock tend to be destructive of native vegetation within their reach.  For this reason, options that require low growing species cannot usually be integrated into grazing paddocks at any stage.  On the other hand, with pastures and with trees that are grown beyond the vulnerable size, livestock may be reintroduced into the area, and there may be synergies achieved with this combination.  (e.g., Bartle 1995?) 

	Integration
	Not possible
	Possible
	Synergistic

	Score
	0
	1
	2


On-farm environmental services that would be provided

Plantations of native vegetation could provide a range of ‘environmental’ services for existing land uses.  Here, the existing land use is assumed to be grazing.  Such services could include biological pest control via habitat provision for birds and other pest predators, shelter, and local control of waterlogging, saline discharge and erosion.  The rating given here is based primarily on shelter considerations.

COSTS

Steep and or rocky ground can increase costs in any of the following categories, so this is taken into account. 

	Slope feasibility
	<7(
	<15(
	>15(

	Score
	1
	2
	3


Establishment Costs

Establishment costs include the cost of establishment of the plants and any other infrastructure.  Establishment costs can have a dramatic influence on the feasibility of a long term option like timber growing.  

Production management costs

This would include costs associated with pruning, thinning, fertilising and other material inputs, during the life of the crop and that do not (usually) result in a dollar return at the time.

Harvest costs

This would include costs of picking labour felling, transport to market, etc., 

Time lag till first returns

Long term crops like timber may be able to produce some income, e.g., from thinnings, much earlier than the main harvest.  This can have a significant effect on the economic performance.

Time lag till main harvest return

In our economic system, time between expenditure on establishment and returns from harvest is a critical determinant of economic performance, and one that makes long term crops like trees less attractive investments than annual crops (or other investments).

POTENTIAL TO CONTROL RECHARGE

The potential to control recharge is determined primarily by the amount of actively transpiring foliage present in the landscape in the evaporative season (spring to autumn).  This is partly determined by the number of plants per hectare as well as their distribution.  In the absence of other evidence, it is assumed that evenly distributed plants are more effective than other distribution patterns.  In addition, while the individual specie’s Plant Water Use characteristics considered above are important, these can be substantially modified by imposed management practices.

Rating scheme

Plants per hectare

	Plants per hectare
	low
	moderate
	High
	Very high

	Score
	1
	2
	3
	4


Spatial distribution

	Spatial distribution
	Highly clumped
	Moderately clumped
	Even

	Score
	-2
	-1
	0


Management effect

Production management may prune to maintain small size, harvest foliage annually or completely clearfell a stand at the end of the ‘cropping’ cycle.  While these influences must be considered, many of the options under consideration are still somewhat hypothetical.  

	Management effect
	Severe reduction
	Reduction
	Moderate
	No reduction

	Score
	-3
	-2
	-1
	0


PWU Delay

An estimate of the period before the maximum plant water use (or complete recharge control) is achieved,.

	Lead time
	Long term (>16 yrs)
	Medium term (6-15 yrs)
	Short (1-5yrs)

	Score
	1
	2
	4


Impact On Biodiversity Conservation

While utilisation of indigenous species could be expected to be more compatible with biodiversity conservation, some intensive, monocultural production methods will contribute very little, and may be quite destructive of remnant vegetation, at least with the foreseeable management methods.  At the other extreme, some options would cause little or no damage to existing native vegetation, and would enhance habitat values and tend to less weed and pest populations.  These effects depend of course on the kind of remnant vegetation present.  For example, tree establishment in remnant native grassland would be more destructive than in country that was once forest.  

In this rating, it is assumed that the land is currently used for pasture, and has been for many decades.  It retains a few trees, a fair amount of grazing tolerant herbaceous native species such as wallaby grasses, and low numbers of other native herbs.

Rating scheme

	Biodiversity impact
	Destructive
	Neutral
	Positive
	Most beneficial

	Score
	-1
	0
	1
	2
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� Geoff Elder, (hydrogeologist, Centre for Land Protection Research) pers. comm. July 1998


� Russel Deery, (Wholesale floristry supply business operator) pers. comm. June 1998


*Both these South African natives of the Protea family are considered in the marketplace as ‘wildflowers‘(Tregea 1995).
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