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3. Attempts to manage salinity issues are being tried in an environment of frustration, where
appropriate scale, structured, or systematic incentives to change land management and
enterprise systems towards a sustainable base do not exist. The broader Australian
community mind and enterprise set precludes appropriate land management and a fine
indicator of this is that the actual costs of production are still not being recognised or met.

4. The decline in rural communities in number and diversity contributes to a limiting of the
ideas and techniques pool. Many of the answers to management issues are going to come
from what is currently considered left field and these left fields are important and central in a
healthily broad rural community of people.

5. Naturally saline systems are a high priority for recognition, conservation and protection to
bring them into line with the other welFknown biological and physical diversity of the south-
west. They are no less important than old growth kani forest; in fact need to be considered as
more important given the possibte threats to them, their lack ol profile and the potential as a
source lor some solutions. The picture above is of a healthy naturally saline system.

6. Salinity risk modelling and mapping commonly suggests that valley floors and low lands are
all doomed. Field tnrthing by interpreting the condition and processes in the natural vegetation
in many cases displays the opposite. The woodlands and associated vegetation types in some
drainage confluence zones appear commonly pristine in condition and function. We need to
be careful to not believe carte blanche the information derived from remote sensing
technology in the absence of sound field knowledge.

7. Reading and interpreting nuances in natural landscapes and vegetation of principally the
lowlands and saline areas are important skills to develop. To better understand and plan
effective land management and to truth other interpretation technologies.

B. lt is possible that the manifestation of salinity is in some cases the result of soil loss from
erosion. Friable soil that remains on the valley floors and salt pan perimeters often seems
remarkably well vegetated and healthy in the face of saline watertable rise.
It may also be the case that trees and shrubs that live near or in saline systems are not salt
tolerant and are only guilty by association, their thin veneer sandy substrates and extensive
surface roots may be harvesting fresher water overlying salty areas. More information is
needed on these issues.

9. We as a community need to look for ways of recognising and celebrating the worth of these
wonderful landscapes.
There are no national parks'to assist this process except on the fringes ol an area that is the
core one of the top 2s-biodiversity hotspots in the world and the only representative in
Australia. Recognition of this area and its people as a national monument of some type could
assist a change in community thinking about the worth of an area and its biodiversity and its
people.
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RJSULTS OF THE BIODIVERSITY SURVEY

The gerleral outcomes ofthe survey, up to this stage, are considered under each theme.

Terrestrial Communities

FIora
The wheatbelt has an estimated vascular plant flora of ca 4,000 species, of wbjch over 60% are confmed
(endemic) to the area. The region is the centre of species diversity for many of the species-rich groups of shrubs
(Acacia, Dryantlra, Eucttlyptus, Grevillea and Verticordia) lhat characterise the south-west of Western Australia.
The northem region has a greater concentration of members of the Mlrtaceae (Eucal)?t farnily) and the
Asteracea€ (Daisy family) than other regions of the Wheatbelt.

This huge number of species, and the diverse range of plant communities h rvhich they grorv, were
systematically sampled on public lands across the landscape in over 750 standard area plots of 10X10 metes
(100m1. A series of these are associated with the 303 biodiversity sites (see Fauna below) while others were
located independently of these sites. Approximately 200 sites have also been established on priyate and local
government lands by members of the Wildflower Society of WA (Inc.) as part of the Bushland Plant Survey
programme (Keighery 1994) and results are being incorporated into the overall study.

The biodiversity ofthe wheatbelt is much higher than previously estimated. For example:

I Detailed surveys of the Lake Muir/Unicup resewes (Gibson and Keighery 2000) have documented a
vascular flora of almost 1,000 species (considerably higher than Mount Lesueur, a larger area on the
northem sandplah considered exceptionally diverse).

. The small areas of bushland in and around the Quairading towlsite (pan suweyed with community
volunteers) has a vascular flora of over 500 species, including two completely new species and the largest
populations of two critically endangered taxa (Keighery et al. 2001 and survey data). Preliminary results
from Marchagee Nature Reserve (near Coorow) has given a list ofover 370 species.

. Plant species richress of equal area plots (100m'z) ranges between 20 and over 90 species, equal to most
areas of the northem and southem heathlands. The winter wet and summer dry (ephemeral) wetlands and
heathlands plots are often equally species rich. Heaths are species rich in sbrubs, whereas the other
communities are species rich in p€rennial and armual herbs. While it is often assumed that heatls and granite
rocks are 'the species rich conmunities', as found here and previously on the Swan Coastal Plain by Gibson
et al. (1994) ephemeral wetlands have very high species richaess. This is because they contain several
groups of species that grow, flower, seed and die or become dormant during the year, ie: one in auhrmn as
the rains are frlling the wetland, a winter group when the wetlands are full, another as the wetlands begin to
dry in spring and a final group when the wetland is dry in early summer

o Three presumed extinct plants, and at least seven other previously unknown species have been collected and
documented.

Naturally saline areas have major biodiversity values with a variety ofplaDt commulities aud species confired to
these specialised habitats. These areas, occupying the base of the broad valleys aud representing the
paeleodrainage lines, are widespread and ofconsiderable age in the Wleatbelt. One indication ofthis specialised
habitat is that at least 64 tbreatened and priority taxa arc restricted to these areas. Several new taxa have been
discovered during the suwey. The plants and th€ cornmunities they occur in are at major risk from rising water
tables, altering the hydrological regime of these areas. A new biodiversity recoyery catchment in the Wubin/
Latham area has been established to protected one ofthe northem saline drainaqe thes.

One of the outcomes of the plant survey is to identify native species ofpotential for revegetation. A database of
species in naturally saline areas ofthe wheatbelt (from plot and herbarium records) is being compiled.

The Wildflower Society of WA (Inc.) studies have already established dlat areas of privately osred bushland in
good condition frequcntly contain communities and species ofplants of regional significance, some of which are
not represented in the conservation network (Gunness et al. 2000, Gunness and Campbell 1998 and Keighery et
al. 2001)
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Fauna
Survey work to date in wheatbelt wetlands has collected about 1,000 invertebrate species, distributed in 139
families and 210 genera. About 50% appear to be described species and approximately 15% are only knowa
from the wleatbelt.

Provisional data suggests numerous species are restricted to naturally saline wetlands. mostly Parartemia (Bitne
Shrimps), Cnxiella (snails), Ostracods and Copqpods (Crustaceans). These form a significant endemrc
(distribution confrned to this area) component in south-westem Australia,

Aquatic invertebrates from fresh water habitats in the Wleatbelt have signifrcantly higher salinity thresholds
than members of tie same groups in Eastem Aushalia (Halse et al., 2000). This suggests that these organisms
have local adaptations to wetting and drying cycles (the pools become more saline as they dry) of the more
seasonal wetlands ofthe Wheatbelt. As a consequence these species can tolerate higher salhity tbresholds before
they are lost from our wetlands.

South-westem Australia has a highly rich and endemic aquatic fauna of microinvertebmtes, especially Crustacea.
This diversity may be ofequal signifrcance to the flowering plants on a world scale.

Of particular note, for wetland conservation, is that most fteshwater wetlands in the Wheatbelt are on private
lands. Some very significant wetlands are found around Dowerin, in Coalseam National Park and in sandsprilgs
in the Mid West, but there are probably many oth€rs yet to be documented.

Detailed Wetland Monitoring

This project was designed to analyse and report trends in salinity and depth in wetlands that have been monitored
since 1978. Recordings of salinity, depth and nuhient status are made in a broad range of wetlands. In addition
changes in floristic composition, tree health, waterbirds and aquatic invertebrates in 25 wetlands are monitored.

Vegetation transects (2-5 per wetland, 80 in total) have been established at all 25 wetlands. Reference photos
have been taken on each transect. Aerial photos showing position of transects and biophysical boundaries have
been captwed on Geographical Information Systems and are also available on CD Rom with the reports. Over
6,000 trees have been tagged ou the transects and vegetation profrles constucted for each transect. Tl[ee major
reports on these transects have been prepared and are lodged in the CALM Library at Woodvale in Western
Australia. Monitoring bores have been established adjacent to these transects at 20 wetlands. Waterbirds and
invertebrates (macro and microinvertebmtes) have been sampled at 23 v/etlands to prepare baseline data and five
have been resampled.

Monitoring of wetlands has shown that wetlands often have different values for waterbftds, invertebrates and
vegetation. Biodiversity is comprised ofmany groups that respond differently to the environment. A single biotic
indicator cannot be used to summarise the overall biodiversiw value ofa wetland.

Summary

The biological suwey ofthe Wheatbelt has revealed that :

o The agricultural zone of Westem Australia is more biodiverse in all groups surveyed than previously
recognised.

. Despite widespread and intensive clearing there have been only minor losses at the species level (except for
mammals). However, there has been extensive depletion of comnunities and genetic variation. This loss
will increase to the species level over the next 100 years if current trends continue. Eyen with intensive
management and intervention there will further decline in most areas. We must carefully plan to rninimize
this impact and to maximise biodiversity values ofthese affected landscapes.
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Invertebrates
In a preliminary analysis of the first 700 species recorded, 253 species (45%) were restricted to fresh water wrth
salinity less than 3,000 mg/L. However, 35 of the species occur on granite rock outcrops where salinity is
unlikely to occur, leaving 218 species (397o of the fauna) that are rulnerable to increasing salinity. If all
wetlands in the wheatbelt became saline (more than 10,000 mg/I-), most ofthese 218 species wil'i disappear from
the wheatbelt, despite the fauna being more saline tolerant than in eastem Austalia

Species richness declines with salinity and the average number of invertebrate species present in fiesh we ands
is about 50, in wetlands with saliniry 20,000 mg,& about 25, in wetlands wittr salinity sO,ooo mg/r- about i2 and
in wetlands with salinity greater than 100,000 mg& about four. As a rule of thumb, doubling silinity hatves ttre
number ofaquatic invertebrate species (see figure).

caveats that must be attached to the above statements at this stage ofthe work are that probably not all wetlands
will become saline, some species will persist in dams, and many species have ,uog", thut extend outside the
Wheatbelt.

Summary

!h1 areas most immediately threatened by salinisation are the valley floors of &e Wheatbelt. These areas
affected by secondary salination show major declines in vascular plant and animal biodiversity. Rich comptex
communities are replaced by a few succulents and weeds. Similarly major declines i:r diversity oc"u, io uoi-ut
communities where specialists are lost and./or replaced by generalist species.

Although dryland salinity is an Australian wide problem, information about the impact of hydrological chauge
on biodiversity in westem Austmlia is more substantial than that of eastem Australia. For exampt"ltu" lrt rouy
Darling commission report on sarinity (Munay-Darling Basin Ministerial council, t999) noieJ 

' '
"No assessment has been made ofthe impact of dryland salinity on the biodiversity ofthe Munay-Darling Basin.,,

The challenge is what are we going to do with this new inforrnation? How to integrate these data into managmg
this changing landscape.

Summary

salinity will impact on biodiversity ofthe wlcatbelt Valleys at all levels ofbiodivcrsity - comrnunity, species
and population in a wide variety ofthe organisms studied.
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Getting the R&D right to get new crops established

Much work will be needed on:
. Genetic selection and improvement
r Growing techniques
o Harvesting and transport techniques

Developing new farming systems

Perennial crops could be grown in many different ways, including:
o long term timber trees in wide-spaced plantations or rows.
. alley farming layouts with grazing or cropping between belts of perennial

trees or shrubs. This system suits perennial piants which resprout after
harvesting at ground level.

o phase farming of perennial plants with cropping. This system suits plants
which do not resprout after harvesting, so that they can be replaced easily by
annual crops.

Starting new processing industries

This is not an easy task. Some native plants may produce raw materials which
can be used immediateiy in existing industries without much new technical
development. But others wiil need extensive testing and process development
before they can be used. For example, some acacias have been found to make
high quality MDF (at the laboratory scaie). However, to bring them into full
scale production, much new work would be needed to develop suitable
adhesives, to optimise the manufacturing process, and to bring them successfully
to market.

Selling the products

Maior challenses are to:
gain acceptance for new raw materials in existing markets
develop new products and markets
beat the comoetition

For example, cineole (a valuable component of eucalyptus oil) will be produced
in the proposed integrated treament plant for oil mallees at Narrogin. But new
markets need to be developed for cineole to take it beyond the 1ow volume, high
value market which currently exists, into new industries which can use larqe
volumes at a lower (but stil1 profitable) price.
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Desirable characteristics of potential new perennial crops

Let's look briefly at some ofthe characteristics which new perennial plant crops
and processing industries will need, to be successfu,.

Grow quicklv

Plants which grow quickly will produce more saleabie material in a shorter time.

Easy to g:row

This covers a range of issues, such as availability of seed, ease of propagation,
tolerance to a range of environmental conditions (especially soil and climate)
and tolerance to pests and diseases.

Short rotation

Short rotation crops giving early and regular retums wiil enable farmers to
finance their own free crops. or make them more attractive to extemal investors.

Native species

Native species should have some natural advantages as new perennial crops.
They are well adapted to local conditions, they are less likeiy to become weeds,
and we can gain a competitive advantage by exploiting our own genetic
resources.

Compatible with agriculture

Annual cropping and grazing industries will probably be with us for a long time
yet; so new crops need to be compatible with them. Issues to be considered are
competition for light, water and nutrients, and palatabilify or toxicify of the new
crops.

Suited to extensive production systems

Australian farmers are world leaders in producing grain crops in large volumes
at very low cost of production. Suitable tree crops would be suited to this sryle
of production, with high volume harvests, mechanised materials handling, and
bulk transport.

Large market for their products

Revegetating one third of the cleared agriculturai land in southern WA could
produce 60-90 million tonnes of green plant material each year. Processing this
material and selling it into domestic and export markets will be a major task, and
will require our new industries to be important players in South East Asian
markets for all major product types.
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The Search project

This project is managed by CALM, and AGWEST, with funding from the
federal governmentrs Bushcare and Farm Forestry Programs. The aim of the
project is to identifu perennial species and processing options with good chances
of commercial success, then start the pre-feasibilify work needed to prove up
new industries. Search can be seen as the first step of developing large scale new
industries that drive large scale planting of woody perennials in the wheatbelt.

The key steps in the search project are:

1. Identifi products with cornmerciai potential

The amount of feedstock that can be produced by wide scale planting of
perennials dictates that the product have large accessible markets. Products must
have sufficient value to allow transport flom the wheatbelt after being produced
from cheap feedstock.

Products that f i t  this description include:

o Wood composites

. Paper products

o Solid and liquid fue1

o Chemicals by transformation

r Chemicals by extraction

o Food and fodder

2. List their desirable feedstock characteristics

For each product group feedstock characteristics need to be defined and
prioritised. For example wood dimensions, wood colour, wood densitv and fibre
lensth.
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5. Design potential new industries around the most promising species and
products

This stage is crucial. Systematically identifuing the best commercial prospects
is probably not enough for commercial operations to emerge. Unless the
prospect is quite outstanding there will be too many uncertainties and too much
risk for entrepreneurs to invest. Also we need to be working towards very large
scale induskies. Therefore, public investment is required to explore and develop
the prospect within a whole industry context. This involves building the
technical, environmental and commercial practices and strucfures for the
industry.

The technical steps span the whole gamut fiom genetic improvement,
estabiishment and management of the growing crop, harvest, processing and
product/market development. The environmental aspects include ways to make
the industry compatible with our aspirations for the environment - salinity
confol, biodiversity protection, flood control and amenity. The commercial
development includes building up a committed base of growers and resource
and making a commercial prospect that wiil attract investors.

If this work is done well enough the entrepreneurs will start showing interest.
They will conduct feasibiliry investigation, raise investment capital, undertake
operational scale testing ofprocessing options and the industry is away!

Conclusion

Seminars like this provide a good oppofunity to discuss a wide range of crops
and products, with different market sizes, different marketing methods, and
different industry development pathways. The good news is that there is room
for ali - the revegetation task needed to revitalise Australian agriculture is so
large that there is more than enough room for a large number ofnew industries.
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Let us explore these in tum.

I Profitability
Experiments and farmer experience show that saltland shrub pastures grazed
in conjunction with dry pastures, stubbles or hay can increase the carrying
capacity of a property by several thousand sheep. Because the shrubs are
perennials they level out the rainfall variability, giving reliable
supplies of feed when it is most needed and most valuable, autumn.
Research in the Department of Agriculture has shown that there are a number
ofways to increase the productivity of saltland pastures and most ofthese
have not yet been put to general use so there is potential to increase
on-farm productivity of saltland pastures.

2 Sustainability
Stands ofriver saltbush established in 1976 on saltland with a shallow
saline watertable at several sites in the wheatbelt and grazed every year
since are still healthy and producing. The 41-year bluebush stand has
already been mentioned.

3 Environmentalbenefits
Apaft ftom being no longer an eyesore, revegetated saltland has erosion
controlled, flooding reduced, nutrient run-off reduced, watertables lowered
and habitat improved. Also, farmers who revegetate their saltland are
tying up about 10 t/ha ofcarbon dioxide equivalent in woody branches and
roots and soil organic matter which may athact about $20 per tonne
providing they maintain rhe stand.

4 Community benefits.
Bringing saltland back into production createsjobs for seed harvesting and
sales, contract seeding, fencing and the sale of new products such as
saltbush mutton

5 Practicability
The beauty of it is that there are farmers out there who have already got
the system working and have been proving it can be done . For example. Kim
and Neil Diamond at Maya, Tony York at Tammin, Greg Tippett at Sirackleton,
and Michael Lloyd at Pingaring. .The species are available, the niche

seeding system has been in use by contractors for about tw-enty years and
numerous farmers are familiar with how to use saltland pastures in a farm
system.
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Low Rechs?ge C?opping Systems Project
updafe # 1: I4/here does the fo\illton Hectares subprolecf fifs in2

Bockground:
The Low Pecharge Cropping Sysfems Project (LRCS) commenced in

Februory 2O0O with AAWEST ond 6RDC funding

The LRCS project encomposses 4 subprojects as shown below:

A  M i l l i o n
Hectares for the
future ("Million

Hectares")

The R+D teom comprises of Richord Olive, Diono Fedorenko ond Cloyton
Butterly. This subproject wil l  focus on reseorch into different forming
systems (perenniol ond onimol bosed) through the estoblishment of tr iols
on primory formers' properties

The Mil l ion Hectares subproject, comprising of Tom Sweeny ond R.ichord
'DON'O'Donnel l ,  hos 4 moin ob ject ives:

1. To identify former grouPs (e.9. Topcrop, Woolpro, cotchment grouPs,
etc) ihot hove on interest in leorning oboui woter movement, especiolly
recharge, on their land (Tom)

2. fo develop o process to estimote recharge on your property, bosed on
form rainfoll ond rotofion/ soil type interoctions (DON)

3. To develop o modulor learning process obout rechorge ond its
implicotions for form monogement (Tom ond DON)

4. To develop on Environmentol fmprovemeni System (o bosic quolity
ossuronce process) thof includes monogement options onci supporf to
implement oppropriote chonges to the forming system (Tom ond DON)

For further informotion contoct:
Tom Sweeny Development Qfficer (08) 9690 2138

isweeny@ogric.wo.gov.ou
Richord O'Donnell Davelopment Officer (08) 9690 2103

rodonnel l@ogric.wo.gov.ou
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LOW RECHARGE CROPPING SYSTEMS PROJECT

Farming systems
with lower

recharge for WA
("R+D team"l



The Midwest Oil Mallee Association would like to thank all

delegates for attending and hope you have gained further

insight into the opportunities and management of salinity for

your region.

We would also like to thank:

The presenters for their time & expertise

Our sponsors:

Grcwing
Betler Wesfarmers Bankwest

NS
4o",

W,a>
r5--1

D E P A R T M E N T  o r  \ - / 6
l$lin

NaruralHedtage Trust
Help ing  Con i t r t t tes  He lp i t tg  A ts iL I id

A-'

Conservation
A N D  L A N D  M A N A G E M E N T

Morawa Kids Care Centre for the catering and childcare
Midwest Development Commission
Ag WA for administration support
Everyone who has volunteered their time to set up the day

For further information on Oil Mallees contact:

Robyn Stephens
Manager
Mitlwest Oil Mallee Association
PO Box 208
MORAWA WA 6623
Ph:  08 99723001
Fax: 08 99723002
E-mail: rstep hens@lwn.co m.au
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