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Biodiversity Innovations, Tools and Discoveries 
 

Wildlife on Farms: The Role of Planted Native Vegetation in Restoring 
Habitat for Animals 

 
Rod Kavanagh, 
Bradley Law & 
Frank Lemckert  
(Science and Research Division, NSW Department of Primary Industries, Beecroft) 

Abstract 
Extensive areas of trees and shrubs are being planted for land rehabilitation and wood production on 
previously cleared agricultural land in Australia.  Environmental benefits are a major selling point for this 
change in land management, but data concerning the response of biodiversity are scarce.  We outline a 
large-scale study to guide future planting schemes for biodiversity recovery.  Our study was located near 
Albury-Wodonga where re-planting of native vegetation began in the 1970s.  We specifically targeted a 
range of vertebrates, including birds, bats, arboreal mammals, ground mammals and herpetofauna.  We 
sampled the variety of shapes, sizes, age, landscape context and habitat attributes at 120 sites.  
Eucalypt plantings were found to provide considerable biodiversity benefits over cleared paddocks, but 
the different fauna displayed a range of responses.  Birds and bats made the most extensive use of 
plantings, particularly favouring the older age class.  Birds showed a strong effect of patch size in both 
plantings and remnants, whereas bats were widespread throughout the area, even in paddocks, although 
they were much more common in remnant vegetation.  Remnant forest and woodland was also most 
important for arboreal mammals and nocturnal birds and reptiles, but older aged plantings were also 
contributing to the habitat of these species.  Ground mammals were virtually absent from the study area 
due to the impact of grazing and introduced predators.  This study showed that the absence of shrub 
cover and logs on the ground was an important factor limiting the availability of habitat for many species.  
Plantings of native trees and shrubs larger than 5 ha clearly have an important role to play in providing 
habitat in situ for many species and they may also contribute significantly to increasing the effective size 
of remnants in agricultural landscapes.  Young plantings of native vegetation are used by more species 
of woodland-dependent birds if they are situated in landscapes having greater amounts of remnant forest 
and woodland. 
 

Slides 
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Biodiversity Surveys in the Murrumbidgee Irrigation Area 
 

Lilian Parker   
(Goulburn Catchment Management Authority, Victoria)  
Louise Harrison   
Murrumbidgee Irrigation) 
David J. Eldridge   

(NSW Department of Infrastructure Planning & Natural Resources and School of Biological, Earth 
and Environmental Sciences, University of NSW) 

Abstract 
 
The Murrrumbidgee Irrigation Area (MIA) is one of Australia’s prime agricultural areas known for it’s high 
quality agricultural and horticultural produce. Its economic, environmental and social sustainability has 
been threatened by rising watertables, salinity and excessive drainage. MIA EnviroWise (formerly the 
MIA&Ds Community Land and Water Management Plan) has been designed to restore the area’s 
sustainability. The goal is to maintain and enhance the sustainability and profitability of agriculture in the 
MIA by implementing priority actions that will provide net benefits to all stakeholders.  MIA EnviroWise 
has been developed as a sub-regional plan consistent with the targets and benchmarks in other 
catchment based plans that influence the operation and management of the MIA. The various catchment 
based plans recognise MIA EnviroWise as an efficient method of implementing broader catchment 
targets at a sub-regional level. 
 
As well as on-farm and regional activities, biodiversity is a major focus of MIA EnviroWise. A biodiversity 
strategy has been developed which identifies priority activities.  The main initiatives so far included:  

1) a comprehensive study of the biodiversity and condition of a range of vegetation remnants within 
the MIA,  

2)  a seasonal assessment of bird species recorded at the 72 monitoring sites,  
3)  a review of the 10 years of assessment of Mirrool Creek Floodway through the canopy health of 

Eucalyptus largiflorens (blackbox) from 14 sites. 
4) Frog and reptile surveys in summer of 2003 
5) Mammal  surveys in spring 2004 
6) Invertebrate surveys 
7) Audit of identified wetlands within or associated with the MIA. 

 
The objectives of the initiatives have been to:  

- establish baseline information on key indicators of biodiversity,  
-  determine changes occurring in biodiversity in the MIA over time,  
-  review changes in management and their effects on biodiversity and condition,  
-  improve the community’s understanding and appreciation of the values of biodiversity, and  
- assess how well Murrumbidgee Irrigation is meeting its objectives under MIA EnviroWise. 
 

Information gathered from these studies forms the basis for detailed benchmarking of biodiversity and 
condition and for preparing a landscape plan.  This presentation will introduce the biodiversity strategy, 
present the links to other papers in the forum program with some of the main findings so far and highlight 
future options for more effective biodiversity management within this region.   
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Wetlands of the eastern MIA and surrounds 
 

Jane Roberts  
(Consulting Biologist, Canberra) 

Abstract 
 
Murrumbidgee Irrigation has commissioned two reports relevant to wetlands and wetland biodiversity of 
the MIA, as an initial step in setting up a wetland monitoring program as required under its license.  The 
first, “An inventory of wetlands in the eastern MIA” (Harrison and Roberts 2004), is a summary of the 
natural (although modified) wetland resources in the eastern MIA and surrounds:  principal sources were 
existing reports and publications, and local and regional knowledge of individuals.  Information on each of 
38 wetlands is summarised over 2-5 pages, covering the following themes:  bio-physical description and 
attributes; ecological and cultural values;  ecological condition;  threats;  management activities and 
plans;  and reference list.  This Inventory is intended to be a readily-accessible database and information 
source, so will require being updated periodically.  The second, “An information audit for wetland 
monitoring” (Roberts 2004), summarises the trends in the Inventory with respect to wetland type, values, 
sizes and regional context.  It also identifies a sub-set of wetlands for monitoring, based on information in 
the Inventory.   
 
This presentation will introduce the Inventory, present the main findings of the Audit and, based on these 
two reports, will highlight what is needed for more effective and ecologically-sensitive wetland 
management within this region.   
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Invertebrate biodiversity benchmark surveys in the Murrumbidgee Irrigation 
Area 
 

Cathy Car 
Skye Wassens  
(School of Science and Technology, Charles Sturt University) 

Abstract 
Invertebrates make up the greatest proportion of faunal biodiversity and it is estimated that there are over 
253 000 species of arthropods (insects and arachnids) in Australia, but only 23% have been described. 
Invertebrates fulfil a number of critical functions in agricultural as well as natural environments, including 
nutrient cycling, predation of pest species, and soil conditioning. Despite their enormous importance 
there have been no comprehensive inventories of terrestrial invertebrate biodiversity in irrigation areas 
within Australia, with the majority focussing on one or two groups such as ants and beetles. 
 
In November 2004, we commenced a comprehensive invertebrate biodiversity survey in the 
Murrumbidgee Irrigation Area. The objectives of the surveys are to establish a baseline measure of 
invertebrate biodiversity in the MIA, by 1) providing information on the distribution and abundance of 
invertebrate fauna within vegetation remnants and 2) identifying potential relationships between remnant 
condition and invertebrate biodiversity. 
 
The vegetation remnants targeted for the survey represent a diversity of vegetation types and condition. 
Survey methods were designed to target different invertebrate habitats within each vegetation remnant, 
including pit fall trapping for ground dwelling species, sweeping for understorey species and fogging for 
tree dwelling species.  
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Can Microbats Provide Bio-control on Insect Pest Species in Irrigated 
Regions? 
 
Patrick Prevett  
(School of Science and Engineering, University of Ballarat, Mount Helen, Victoria) 

Abstract 
 
Foraging activity by insectivorous birds has been well documented.  Far less is known about the 
nocturnal foraging activity by insectivorous bats.  Yet bats are extremely diverse, often very numerous 
and although no estimates of biomass of insects consumed are available, they presumably play a major 
role in insect population dynamics in a wide range of landscape types including agricultural ecosystems.   
 
We know far more about roosting activity in bats than their foraging activity.  This is probably attributable 
to the technique of radio tracking which has been extensively used in agricultural and forest habitats to 
characterise roost sites and determine distances bats are prepared to commute between roost and 
foraging sites.  Retention of old trees in all landscape types will encourage bats by providing potential 
roost sites and increasing the potential for foraging for insect prey within the ecosystem.    
 
Techniques are now available for reliable assessment of bat activity using echolocation call detection and 
analysis.   Measurement of bat activity using this equipment together with a range of other bat survey 
techniques can provide managers with a knowledge of the intensity of bat foraging activity in an area.  
 
Some studies are now investigating the potential of artificial bat boxes erected to encourage intensive 
habitat use by bats and determine their potential to control insect pests in an environmentally friendly 
way.   
 
The potential for radio-tracking bats, anabat ultrasonic echolocation call detection and analysis and the 
use of artificial bat boxes as roosts will be discussed in the context of potential bio-control for insect pest 
species in the Riverina. 
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Assessing Carp Biology in the Murray Darling Basin – The First Step in an 
Effective IPM (Integrated Pest Management) Strategy 
 
Leanne Faulks 
Dean Gilligan  
(NSW Department of Primary Industries) 

Abstract 
 
Extensive sampling of the NSW rivers of the Murray Darling Basin is currently underway in the 
daughterless carp program, part of the Murray Darling Basin Commission’s 50 year Native Fish Strategy. 
This project at NSW DPI is collecting larval and adult carp biology and ecology data for intelligent release 
of daughterless carp in the future. This strategy consists of four tiers of sampling; larval sampling to 
identify ‘hot-spots’ of carp breeding; benchmarking the sex ratio throughout NSW and collecting DNA 
samples; collecting population dynamics information from throughout NSW; and assessing reproductive 
status throughout NSW. A number of rivers have been sampled for both carp larvae and adults including 
the Warrego, Murray, Darling, Lachlan, Condamine, Murrumbidgee, Namoi, Barwon and Gwydir Rivers 
and the results of sampling undertaken to date will be presented, including implications for future carp 
management initiatives. 
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Preliminary Results of the Terrestrial Arthropod Surveys in the Coleambally 
Irrigation Area. 
 
 
Max Beatson  
(Australian Museum Business Services, Sydney) 

Abstract 
 
In late 1998/early 1999, the Australian Museum’s scientific consulting arm (AMBS) undertook a contract 
to provide a baseline inventory of the remaining vegetation fragments in the Coleambally Irrigation Area 
in southern central New South Wales. A second set of surveys have been undertaken in 2004 and are 
currently being processed. This talk presents the results of statistical analyses of the 1996 surveys, with 
some comparison to the current survey results. Data were analysed for relationships between terrestrial 
arthropods and remnant vegetation (patch size and plant composition). In addition, evidence of 
relationships between burrowing arthropods, groundwater levels and salinity was detected. The 
significance of the results is discussed with reference to their application in ecosystem health monitoring 
in arid or semi-arid areas subject to rising water tables and/or salination. 
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Challenges for the Conservation & Management of Waterfowl 
 
David Roshier  
(Johnstone Centre, Charles Sturt University) 

Abstract 
 
The conservation of biodiversity in developed landscapes is a global concern. More and more, success in 
species conservation will be determined by our capacity to maintain biodiversity in human-developed 
landscapes. Studies have shown that rice bays and semi-natural wetlands can be functionally equivalent 
to natural wetlands for some waterbirds. Furthermore, an understanding of waterbird movements and 
their timing has enabled the development of agricultural practices that reduce inputs or enable the 
industry to comply with strict environmental law, while enhancing the utility of the region as waterbird 
habitat. These include, the development of rice varieties with a shorter growing season to avoid periods 
of peak waterfowl abundance and the flooding of rice bays in winter to facilitate stubble breakdown by 
waterbirds and other biota.  
 
Rice growers in southern Australia report ‘good’ and ‘bad’ years in terms of duck damage, and suggest 
that severe years are associated with dry years in Australia’s arid interior, or with years of high local 
rainfall with subsequent waterfowl breeding. These observations suggest a complex interaction of fine 
and broad scale factors determining local abundance of waterfowl. The most significant of these are likely 
to be regional changes in habitat availability mitigated by agricultural practices and flooding or drought 
outside the region that impact on the distribution and abundance of the broader population. For rice 
growers the lack of knowledge of the factors that influence local abundance represents a major 
impediment to management of the problem of crop damage. For wildlife managers the lack of information 
is an impediment to ensuring that the impact of pest mitigation, predominantly shooting, does not affect 
the long-term survival of species or populations.  
 
In this paper I present new data on the movements of grey teal (Anas gracilis) in the agricultural districts 
of the Riverina and the Lake Eyre Basin determined from the tracking of individuals by satellite. These 
data suggest that teal interact with the landscape at broad scales, that habitat use is not simply a function 
of availability, and that experience and spatial memory play a part in determining where individuals move. 
As a result, developing an understanding of the dynamics of waterfowl populations in the agricultural 
districts requires a more refined knowledge of the structure of waterfowl populations and their origins. I 
present a framework for developing that knowledge based on the observation of marked individuals and 
the systematic collection of population data.   
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Monitoring Biodiversity in the Coleambally Irrigation Area: Results from the 
Vertebrate Field Surveys 

 
Cate McElroy  
(Australian Museum Business Services, Sydney) 
 

Abstract 
 
Australian Museum Business Services (AMBS) was commissioned by the Coleambally Irrigation Co-
operative Ltd to design and implement a long-term biodiversity monitoring program in the Coleambally 
Irrigation Area (CIA). A biodiversity benchmarking study undertaken in 1998/99, comprised field surveys 
to detect and identify vertebrate species (birds, frogs, reptiles and mammals), key invertebrate groups, 
and flora in remnant woodland habitats across the CIA. To monitor biodiversity over time, field surveys 
will be repeated at five yearly intervals, with the first of the post-benchmarking surveys conducted during 
2004. Field surveys were replicated in a standard manner during autumn and spring for flora and fauna. 
 
The methods and results of the vertebrate component of the project have been analysed to compare 
species diversity between survey periods (1998/99 and 2004), survey seasons (autumn and spring) and 
survey sites (n=10 plus additional bird survey sites). The nature of the remnant habitat (e.g. size, degree 
of isolation and dominant plant community type) has been considered in terms of vertebrate biodiversity 
across the landscape. The aim of the monitoring is to enable informed decisions to be made regarding 
the management of biodiversity in the irrigation area, integrating the needs of landholders with real 
conservation outcomes. 
 

Slides 
 

     
 

   



2nd Riverina Biodiversity Forum – Biodiversity in Modified Landscapes – May 2005  35 

     
 

   
 

   
   

   



2nd Riverina Biodiversity Forum – Biodiversity in Modified Landscapes – May 2005  36 

   

   
 

   
   
 
    
 
   



2nd Riverina Biodiversity Forum – Biodiversity in Modified Landscapes – May 2005  37 

Farmers’ Panel: Biodiversity Management in 
Practice On-Farm 

 
 Farmers Panel: 
 
Helen Dalton (Murrumbidgee) 
Les Gordon (Western Murray)  
Rob Houghton (Murrumbidgee) 
David Marsden (Eastern Murray) 
Louis Sartor (Murrumbidgee) 
Leigh Vial (Southern Murray)   
 
 
The six farmers who participated in the panel came from various localities within the Murrumbidgee and 
Murray Irrigation Areas.  In each of these areas, the soils, climate, water availability and farming options 
are very different and the solutions for biodiversity are similarly varied.  A summary of their farming 
operations, and key points raised is provided below. 
 
 
 
 
Les Gordon (Chair) 

�  Les runs a 1400ha mixed farming business near Barham in the South West of the Riverina in 
partnership with his family.   

�  the farm includes 1200ha of irrigation land as well as dryland cropping and conservation areas.   
�  The farm produces rice, cereal crops sheep & cattle.   
�  Les has a passion for the integration of biodiversity into agriculture and how to make biodiversity 

management practical for farmers on the ground.   
 
Key points 
�  Given the opportunity, farmers will generally do the right thing 
�  Leaving a healthy legacy is a high priority 
�  Values and expectations change over time – best practice is now very different to what it was in 

the past 
�  Rice farming systems are significantly changed ecosystems – this means that it provides different 

services, not that it has no biodiversity value 
�  Need to enhance the positives and minimise the negatives, to do this farmers need greater 

knowledge and to learn to manage what is there. 
�  Need to recognise that biodiversity and production are not mutually exclusive 

 
 
Leigh Vial 

�  50 km west of Moulamein, Leigh and his wife Sue run a 3050 ha mixed farming operation with his 
sister and brother-in-law.   

�  They produce rice, wheat, lamb and wool on 800 ha of irrigation land and  2250 ha of dryland.  
�  It is essentially two farms intertwined – one dry and one wet – and they have approached 

management with this in mind.  
�  They took over the farm in 1998 and have since started managing areas for woodland 

regeneration, wetland regeneration and have also revegetated areas to promote biodiversity and 
increase production on their farm. 
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Key points 
�  Have “zoned” their property in relation to how much profit is returned, 600ha returns 80% of 

profits.  These areas are farmed intensively, marginal areas have been dedicated to biodiversity 
and areas in between enhanced as well as used for grazing 

�  No till is used on all cropping land to increase soil structure and microbial activity, cost savings 
were also a big driver in adopting no till 

�  Revegetation has been focussed on sandhills, which have a much greater biodiversity potential 
�  Direct seeding has been trialled for revegetation and has been found to be more reliable and 

drought resistant 
�  For revegetation with direct seeding a good supply of local seed is needed, which is not always 

easy to get 
�  Areas which have been locked up are being left to regenerate themselves and a lot of native 

grasses are coming back 
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�  Wilga and rosewood trees have regenerated naturally after being locked up.  Ripping around 
rosewoods has encouraged them to sucker 

�  Have undertaken wetland watering through murray wetlands working group project which has 
resulted in good blackbox and native grass regeneration 

�  Wetlands watering project is one of the most productive schemes that they have dealt with 
�  Farm profits have remained unaltered, (water supply not withstanding) 
 

 
David Marsden 

�  David and his wife Sally run a 470 ha farm near Finley just north of the Victorian border.   
�  Continuous cropping of rice, wheat, canola & hay  
�  using border-check, bankless channel & spray irrigation.  
�  Pivot irrigator provides better time management, convenience and increased water use efficiency. 
�  Irrigation system includes drainage recycling and on farm storage 
�  Stubble retention is used where possible which helps enhance biodiversity in intensive cropping 

areas 
�  Minimum tillage is used wherever possible 
�  Have crown land adjacent to property 
�  Double line of trees down centre of farm and single around boundary 
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Key points 
�  The farm is in an area which is intensively developed which poses many challenges for enhancing 

biodiversity.   
�  They have actively tried to integrate biodiversity management into their farming by tree planting, 

dam design & stubble management. 
�  Biodiversity is looked at as a way of providing habitat 
�  Initially planted trees as windbreaks about 30 years ago 
�  Bird numbers have increase since planting trees 
�  Have integrated some clumped tree plantings and would like to do more of this in the future and 

link to smaller areas.  Link with road and landcare plantings 
�  Managing stubble helps biodiversity in cropping areas, frogs, birds, snakes and turtles are found 

in rice stubbles 
�  Also assists turtles by leaving a body of water on the property as habitat until water is returned 

crops 
�  The on farm water storage has been designed with an island, which provides habitat and a 

breeding site for birds.  David has noticed swans using the island for breeding. 
�  Objective is to create a better lifestyle for the family and kids by protecting and enhancing the 

environment on farm 
�  With decreasing financial returns on farms greater stress is being placed on the environmental 

initiatives it has to be recognised that farmers still need to make a living off their land. 
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Helen Dalton 
�  Helen and her husband Nayce run a 2850ha property near Binya 38km east of Griffith.   
�  They have 800ha of irrigated land and 1650ha of dryland cropping and grazing.   
�  They produce lamb, wool, beef, rice, wheat, oats, barley & cattle.   
�  Working toward having all irrigation areas on the farm lazer levelled to make every drop of water 

count  
�  They have done extensive revegetation on the farm, much from their own native nursery and also 

have 400ha of remnant vegetation and 4ha of farm forestry. 
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Key points 
�  Try to conserve fodder and water while things are good to manage in dry times 
�  700 cattle are grazed on both irrigation and dryland areas 
�  Remnant vegetation along the cropping areas provides good protection for the crops and supports 

bird lif which in turn keep down insects 
�  Planting corridors north-south provides the best shelter for stock 
�  An understorey is important in tree lines to support smaller birds 
�  Amazing what will regenerate if fenced off from stock 
�  Have developed a native tree nursery on farm which has been going for 17 years and is now a 

commercial enterprise 
�  They also have an agro forestry plot which was developed on a bad piece of irrigation land.  This 

has been a good learning experience and land preparation and subsequent watering of trees are 
the most important aspects 

�  Should treat planting of trees like growing a crop with around 18 months soil preparation time. 
 
 
Louis Sartor 

�  Louis produces oranges and winegrapes on his 18ha farm at Hanwood, just south of Griffith.   
�  Horticulture farms in the Murrumbidgee Irrigation area face challenges in typical “biodiversity 

management” as many are small in size and intensively farmed.   
�  Louis feels that horticulture farmers need to be “creative” to enhance biodiversity and contribute 

on a wider, Catchment or regional scale.   
�  He has planted windbreaks around his farm and manages his drainage channel to encourage 

wildlife.   
�  He has also noted significant benefits to biodiversity since converting to drip irrigation through 

reductions in pesticide and herbicide use, and increase in grasses between trees and vines.   
�  Prunings are now also mulched and left under the trees as flow of water along furrows is no 

longer a concern, which increases soil organic matter and soil biodiversity. 
�  This is resulting in healthier trees 
�  Trying to move away from cultivation around the farm 
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�  Looks at biodiversity management in three ways 
o Protect and enhance on farm biodiversity 
o Minimise impact on local area 
o Contribute to local programs 

�  No longer drain any water off the farm, but the drainage channels have been used as ecological 
reserves for frogs, turtles and ducks 

�  Creating a microclimate in amongst the trees with the increase of grass around the trees, the 
number of insects is increasing IPM 

�  Because of nature of horticulture he sees opportunities at a local scale, eg donating water to 
plantings of native trees on the larger farms in the area 

�  Need to find a compromise between what horticulture farms do and don’t have and work with 
those that do 

�  Sees social issues as the bigger problem in the future over environmental and social, encourage 
children to be environmental champions. 

 
Rob Houghton 

�  Rob, his brother John and their families run 750ha of irrigation country stretching from Yanco to 
Whitton, along the Murrumbidgee River.   

�  Summer crops produced on their property include rice, azuki beans, soy beans and maize and 
winter crops, faba beans, canola, barley and wheat. Á 

�  They also have 38ha of remnant vegetation managed for conservation.   
�  His interest in biodiversity ranges from remnant vegetation to soil biology 
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�  Rob hopes to link the benefits of biodiversity through the whole farming system to increased 

productivity and believes such an approach will encourage others to value biodiversity as an 
important tool in their system. 

�  Has revegetated and improved some remnant areas and is now noticing supurb parrots each 
spring. 

�  Has trialled direct seeding on prior stream areas.  The trees were slow to establish, but are now 
growing well 

�  Biggest challenge is getting the ball rolling – why should I do it and will it increase my profits? 
�  Rob himself believes it provides enough benefits to outweigh the losses 
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Questions to the panel 
 
 
Q  What was the value in using the environmental flow? To Leigh Vial 
 
A Very high value in the creek itselft and by seeing a while range of species regenerate, thousands came 
up and persisted.  Prompts you along when you see good things happening. 
 
 
 
Q  What flow on effects have you seen with your neighbours? 
 
A  The Environmental Champions Program has been great for flow on effects.  A mind shift is occurring 
as younger farmers are coming on and views are changing 
 
 
Q  What sort of incentives would you like to see to get you interested in doing things on farm? To all 
 
A  

�  Leigh – incentives to do work very important – need incentives to support ongoing custodian 
reward of land 

�  David – have coordinator to look at site and work out some sort of cost sharing relationship 
with them 

�  Rob – flexibility is very important – pool of money – if can prove that putting all towards project 
then is important 

�  Louis – public good should pay to return biodiversity to public 
�  Helen – incentives are important – not enough even with incentives – like to have 3% levy on 

everyone as taxation where goes back to environment – could get a lot done. 
�  Les – incentives not whole answer – farmers don’t generally participate in this level at large 

public meetings or ‘one on one’ situations – hesitate a bit  
- ECP cluster group arrangement – peer support and facilitator. Small peer groups 

work much better in this sort of arrangement than large groups or one on one. 
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Biodiversity Goods, Services and Market Based 
Instruments 
Agriculture Delivering Environmental Services 
 
Ross Dalton  
(Department of Agriculture, Fisheries & Forestry Australia) 
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Enterprise Based Conservation – Balancing Conservation & Production in 
Western NSW 
 
Renee Shepherd  
(NSW Department of Infrastructure Planning & Natural Resources) 

Abstract 
 
WEST 2000 Plus is running a five year pilot program that provides an innovative yet practical method to 
deliver financial incentives to Western Division landholders to balance conservation and production 
outcomes. 
 
Rather than removing domestic stock and ‘locking up’ the country for five years, the program is based on 
achieving positive outcomes through active and adaptive management.  Landholders receive a series of 
annual payments upon the successful completion of a number of agreed conservation-based activities. 
 
Ten landholders are participating in the program, with projects located across the Western Division.  
Approximately 70,000 hectares are being managed for conservation outcomes, with individual project 
sizes ranging from 200 hectares to 23,000 hectares.  The total cost of managing this area for 
conservation over the five years averages $4 per hectare per year. 
 
The program outcomes have been enhanced through positive linkages with other property management 
activities.  Feral animal control programs have reduced the predation on native animals and have 
assisted with increasing lambing percentages.  Total grazing pressure management has allowed native 
vegetation to regenerate whilst landholders have enjoyed additional income through the sale of feral 
goats.   
 
One landholder has used the conservation area to complement the organic certification status of their 
property.  Other landholders have integrated the balanced conservation-production focus into their 
outback accommodation facilities.  The participating landholders agree that the diversified income base 
has stabilised their farm business enterprise and has allowed them to confidently plan for future activities.  
 
Through the Enterprise Based Conservation program landholders remain the primary managers of the 
land, thereby maintaining the accumulated land management knowledge and skills.  Paying landholders 
to manage for conservation allows families to remain within rural communities and continue to support 
rural services. 
 

Slides 
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Turning Water into Wildlife: Synergies to Maximize Biodiversity in an 
Irrigated Landscape 
 
Leigh Vial  
(Co-Chair Ricegrowers’ Association of Australia Inc. Environmental Committee & Farmer, Murray 
Irrigation Area) 

Abstract 
 
Thinking conservationists realize that the biodiversity battle will be won or lost on private land. Our rice-
farming business is responsible for 3050 hectares. We make (water supply permitting) about 75 per cent 
of our profits from about 800 hectares. Hence, we have targeted about 600 hectares – based on high 
biodiversity value and/or low production value – to have biodiversity production as its primary use. 
 
This equates to 0.30 hectares of targeted, protected habitat per megalitre of irrigation water delivered.  
 
Why? 
 
At a catchment level, we desperately need it. Secondly, we want a healthy legacy for our children. 
Thirdly, as irrigators, we have a responsibility to convert the resource of water into the resource of 
biodiversity as best as possible – from a moral and a resource-access negotiating standpoint. 
 
I believe that the rice industry – through its Environment Champions program – needs to both set and 
achieve targets in marginal biodiversity enhancement per megalitre of irrigation water delivered.  
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The Value of Biodiversity: Does Habitat Quality Reflect Insect Diversity? 
 

Cheryl O’Dwyer,  
Steve Hamilton   
(University of Melbourne)  
Geoff Clarke  
(CSIRO) 

Abstract 
 

Remnant vegetation and biodiversity have been linked to a number of indirect agricultural production 
benefits, such as salinity discharge, erosion protection and more direct benefits such as improved 
livestock, crop and pasture production. However, there is little scientific evidence to support this.  In this 
economic climate landowners may need to be shown the economic value of remnant vegetation and the 
benefits of the ecosystem services that it provides if remnants and biodiversity are to be conserved on 
farms.  Whilst this type of information is still a few years away, a long-term study in north-central Victoria 
is addressing the issue. This paper outlines a pilot study undertaken in Grey-Box Grassy woodlands on 
or adjacent to private land, the results of which will form part of a larger project investigating insect 
interactions within adjacent agricultural land.  This pilot study investigated the diversity and abundance of 
insects in remnants of various sizes (< 5 ha, 10-20 ha, <30 ha and ³ 30 ha) and within remnants with 
varying degrees of habitat structure. Whilst the size of the remnant had no influence on insect diversity or 
abundance, remnants with greater habitat structural diversity contained more species and individuals of 
insects, and therefore a probable increased rate of pollination and pest control to the surrounding 
agricultural landscape. These preliminary results suggests that smaller tracts of remnants with more 
structural diversity could potentially be more valuable on farms in terms of pollination and pest control 
than large remnants without structural diversity. However, longer-term studies and more replicates are 
required to confirm this work.  
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Engaging All Land 

Managers and Other Stakeholders 
 

Participation and Commitment by farmers is the key to genuine on-farm 
changes that embrace biodiversity 

 
Louise Adcock  
(Manager Environment Programs, Ricegrowers’ Association of Australia Inc.) 

Abstract 
 

The Environmental Champions Program (ECP), an initiative of the rice industry, has been developed in 
collective agreement with landholders and all relevant regional organisations and agencies with strong 
support from State and Federal Governments.  This voluntary, innovative 5 level achievement program 
supports sustainable farming practices, inclusive of biodiversity across the Australian rice growing region. 
The ECP will deliver long term business, environmental and social outcomes for landholders and in turn, 
regional communities.   
 
Long term commitment to environmental change can only be achieved though landholders, key 
stakeholders and government agencies working co-operatively together and towards a single vision.  
 
Participation is the single key to achieving such outcomes. Firstly we must understand what would 
prompt landholders to become involved in such programs, what would encourage long term engagement 
and  what processes would assist landholders to change and become change ready. 
 
Previously landholders have limited their participation for a number of reasons that are outlined below; 
 

- Landholders don’t have ownership of what they are being asked, or are enforced to implement or 
not fully understand the benefits or consequences of actions (or inaction); 

- Landholders often have to deal with complex (legislative or policy) that is difficult to translate or 
interpret into a practical on farm action – therefore it tends to put into the ‘too hard basket’ and 
leads to inaction; 

- Landholders are faced with increasing ‘paperwork’ that doesn’t necessarily have a strong link to $ 
benefits; 

- Landholders are not recognised for their environmental stewardship and/or if so, lead to becoming 
‘targets’ by legislating bodies;  

- Lack of coordination between regional and state organisations leading to confusing messages 
being delivered to landholders; and 

- In general, we have limited understanding of the economic benefit the benefits of environmental 
improvement to production. 

 
The key to achieving grower commitment is the demonstration of tangible benefits for participation, 
recognising landholders for their environmental stewardship and the provision of NRM support structures 
from regional and government agencies to ensure commitment is multi-levelled to achieve long term 
environmental change. 
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Measuring Effectiveness: Enabling organisations to assess and implement 
robust methods to engage the community well. 
 

Laura Schibrowski  
(University of New South Wales) 
 

Abstract 
 
Murrumbidgee Irrigation (MI) like many organisations has been charged with the responsibility of 
implementing an environmental agenda. A 5 year review has provided a catalyst to examine the overall 
goals of the organisations environmental vision and how to achieve that in an effective and measurable 
way.  
 
This research is based on the premise that community engagement is a key principle in delivering 
positive environmental and social outcomes. Literature assessment of current efforts regionally, nationally 
and internationally do indeed reflect that without inclusive two way dialogue and shared visions of future 
goals, programs are destined for at best poorly spent funds at worst a lack of trust, conflict and failure to 
deliver a sustainable community.  
  
The notion of community engagement is not new, however methods to implement and measure effective 
community engagement have been almost non-existent, resulting in efforts with great intentions yet 
wayward results. The drive to think holistically in terms of landscape has been reflected in the calls for 
true integration of various disciplines in NRM work. The humanities offer an extensive body of knowledge 
that enables NRM practitioners to understand what motivates and drives people’s behaviour. Harnessing 
this transdisciplinary approach provides enormous benefits to organisations like MI, who can use these 
processes to not only critique and assess the internal logic of their programs and test their validity but 
also methods to assess and understand the issues and motivations of the very people who are part of the 
collective.  
 
This research aims to provide MI with a methodology to both establish a framework within in which 
current and future programs can be assessed and a community based pilot study to initiate better 
engagement with the community by understanding their values, attitudes, barriers and motivators towards 
pro-environmental behaviour. This is based on the belief that it is only through voluntary collective action 
that large scale problems can be adequately addressed.  
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Encouraging Landholder Participation to Improve Biodiversity 
 
Jack Chubb  
(Murray Catchment Management Authority) 

Abstract 
 
The New South Wales Murray Catchment Authority is nested from North to South between the Billabong 
Creek and the Murray River, extending from Kosciusko in the East to near Balranald in the West. Native 
Vegetation Cover in the Murray Region amounts to about 20%, this includes our National Parks, Nature 
Reserves, and State Forests. This sounds reasonable for a catchment, however if you look at 
representativeness of Broad Vegetation Types and Vegetation across our catchment, it is an imperative 
that we work together to achieve our catchment targets. Our landscape is highly fragmented with small 
patches of native vegetation cover. As the majority of land is held in freehold title, private landholders will 
play a very important role in managing our declining biodiversity values. The Authorities Investment 
Strategy is aimed at encouraging Landholder participation in maintaining and improving our existing 
native vegetation and strategically concentrating our efforts on depleted native vegetation types.  
 
The level of incentive is simply based on the private versus public cost share, supporting the beneficiaries 
pays principle. That is the greater the public or environment good associated with an action the greater 
the incentive provided. It is expected that the Authorities investment strategy will improve biodiversity and 
consequently affect the status of threatened species within the Murray Catchment. 
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Barriers to Cross-Agency & Cross-Sectoral Cooperation  
 
Shahbaz Khan  
(CSIRO Land and Water & Charles Sturt University ) 

Abstract 
 
Some barriers to cross-agency and cross-sectoral cooperation in integrated catchment management 
stem from a lack of: 
 

- Awareness of catchment issues/ownership/individual stakes 
- Adequate information 
- Appropriate communication/liaison strategies 
- Reciprocal trust and transparency 
- Overall engagement 
- Common level of operation 
- Direct relevance to stakeholders and issues 
- Formal and informal education at different levels 

 
There is a need to encourage multilevel stakeholder engagement to: 
 

- Provide a reduced set of reliable and comparable information on the state of catchments 
- Interpret science in a way useful to managers 
- Include water resources, environment, social and economic criteria 
- Capture the “essence” of the catchment in a few statistics 
- Provide comparison between regions 
- Indicate trends over time and space 
- Measure success (and failure) of catchment management, programmes and policies 

 
There is a need for an independent Murrumbidgee catchment forum such as the UNESCO’s program on 
“Hydrology for the Environment Life and Policy” (HELP) to overcome cross-agency and cross-sector 
barriers leading to wider societal acceptance to help achieve the integration of community aspirations into 
scientific research. 
 
 

Slides 
 

   
 



2nd Riverina Biodiversity Forum – Biodiversity in Modified Landscapes – May 2005  67 

   
 

   
 

   
 

   



2nd Riverina Biodiversity Forum – Biodiversity in Modified Landscapes – May 2005  68 

 

   
 

   
 

   
 

  



2nd Riverina Biodiversity Forum – Biodiversity in Modified Landscapes – May 2005  69 

Murray Wetland Watering – A Partnership Between Conservation & Irrigation 
 
Alex Marshall  
(Environment Manager, Murray Irrigation Limited) 

Abstract 
The Murray wetland watering project is an emerging partnership between irrigators and conservation 
groups. The NSW Murray Wetland Working Group Inc. (MWWG), Murray Irrigation Limited (MIL) and 
irrigators have forged a partnership to restore the health of wetlands on irrigation farms.   
 
The Murray region is a large floodplain, once watered through interconnected rivers, creeks and streams, 
in times of high flow. However, works associated with the irrigation district such as roads, levees, 
channels, drains and irrigation landforming mean some areas have not been flooded for up to 40 years. 
Landholders have become increasingly concerned about the gradual decline in the health of these 
ephemeral wetlands on their properties 
 
The wetlands watering project began in November 2001 when the NSW Minister for Land and Water 
Conservation announced that 30,000ML of water would be entrusted to the NSW Murray Wetlands 
Working Group. The environmental allocation was derived through water savings in the MIL system.  
 
In 2001, 570ML were delivered to 11 wetlands on private property. In 2002, 2,800ML were provided to 33 
wetlands.  In 2003, 4,200ML were provided to 41 wetlands. In 2004, 5,600ML provided to 35 wetlands. In 
2005 it is expected that more than 40 wetlands will be watered. The sites include black-box depressions, 
prior streams, floodrunners and lignum swamps.  The flooding of these farm wetlands has created an 
immediate biological response. Early monitoring indicates improved health in existing vegetation and the 
emergence of various wetland plants. Bird response has also been encouraging with local and some less 
frequently seen migratory birds inhabiting the sites. 
 
The project has forged a partnership between irrigation and conservation groups through their common 
interest in the environment. The MWWG is an independent, incorporated community based group. It 
provides technical expertise on site selection and management, funds water delivery costs and is 
responsible for monitoring, reporting and promotion of the project. 
  
MIL is Australia’s largest private irrigation company providing water to over 2,400 farms in southern NSW. 
The company uses its infrastructure to deliver water to properties participating in the project, it co-
ordinates applications, manages water delivery and accounting and assists with monitoring and reporting. 
Landholder co-operation has been substantial, with agreement to eliminate grazing, manage site 
preparation, schedule watering and monitor wetland response. 
 
This project has been a major success in developing a positive partnership between groups which are 
often seen at odds with each other. It has also achieved real biodiversity improvements in an area which 
has traditionally been slow to adopt these kinds of initiatives. 
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Books & posters 
 

Book Launch: Field Guide to the Native Plants of the Coleambally Irrigation 
District. 

Robert Black  

(Chairman, Coleambally Irrigation) 

 The essential guide for native plant enthusiasts and landholder management of the conservation of 
natural resources in the Coleambally Irrigation District  (CID) .  

This glove box booklet is a quick reference, easy to use, well illustrated and portable guide. It covers 
many of the native trees, shrubs, grasses and aquatic plants of the CID  and has a structure that allows 
easy reference and identification. By promoting awareness of these plants, we can help to ensure the 
protection of remnant vegetation in  our  district, and therefore assist in the protection  of  threatened flora 
and fauna.  The field guide will set you on a path of becoming an authority in what is a very interesting 
part of the Australian landscape.   

This Field Guide has been compiled as part of the Land and Water Management Plan 
Implementation, which is an effective partnership arrangement between Government and 
the Coleambally community that is delivering real, tangible outcomes.  Let the well thumbed pages of 
your Field Guide give you a greater understanding of what is ©our home© - you too can be a local. 

This guide is available through Coleambally Irrigation Co-operative Limited, P O Box 103, Coleambally, 
NSW 2707, Tel: 02-6954 4003 Fax: 02-6954 4321 

Reference: Mark Robb and David Kleinert, Coleambally Irrigation Co-operative Limited, January 2005 

. 
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The Murrumbidgee Catchment Management Authority’s Project 

 ‘BG703 Protect and Enhance Native Vegetation Project’. 
�

Owen Whitaker  
(Natural Capital Pty Ltd, Project Contractors for the Murrumbidgee Catchment Management 
Authority) 

�
Project statistics: 
 

�  Timeframe; 12 months commencing June 30 2004 
�  Target; 7000 hectares of high conservation value remnant native vegetation communities 

including Yellow, Grey and White Box Woodlands, Native Grasslands, Belah- Rosewood, Mallee, 
Boree Woodland, Buloke, Wetlands and Riparian Casuarina River Red Gum-   

�  Mode; Provide incentives to landholders via signed 10 year management agreement contracts.  
 

On being awarded this contract by the Murrumbidgee Catchment Management Authority, Natural Capital 
designed a system of evaluating, rating and funding sites based on knowledge accumulated from the 
previous decade of fencing incentive based native vegetation protection projects. 
The large target/short timeframe nature of the contract and decreasing rainfall patterns in the region 
drove a flexible and pragmatic approach to the formulation of this system with the challenge of 
maintaining a methodology with a sound scientific base of landscape ecology principles. 
The resulting project mechanism funds sites though a metric bio-diversity scoring system that rates the 
site’s current condition then benchmarks target goals to manage toward over the 10 year contract. These 
goals may be for improved weed and feral animal control, pro-active native vegetation management or 
strategic grazing management. 
To date the landholder response indicates that this approach can deliver cost effective increases in bio-
diversity values on a landscape scale in a way that can be simply measured, costed and audited. 
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Why Murray Indigenous Seed Service Exists 

 
Tom North & Martin Driver 
 
Contact: 
Tom North, Murray Indigenous Seed Service, P.O. Box 295, Corowa NSW  2646 
 
The core aims and objectives of MISS are set out in the principles listed below; 

Principles of a community seed bank 
 
1. Encourage regional natural resource management planning that addresses local indigenous seed 

issues. 
2. Fostering regional brokerage of seed supplies. 
3. Increasing local indigenous seed production activity. 
4. Promote greater awareness of the location and values (commercial and conservation) of native seed 

resources. 
5. Fostering greater involvement of commercial supplies in supply of local indigenous seed. 
6. Improving community understanding and involvement of how to collect, store and use native seed. 
 
The priority is for the seed banks to be able to collect enough seed to supply the demand that has been 
created through the incentives process. The three areas of focus have been; 

i. employment; so there are more people on the ground collecting and coordinating supply 
consistently (accrued knowledge), 

ii. establishing seed production areas to increase the available resource 
iii. infrastructure, ensuring that we have or obtain the resources to be able to cost effectively 

collect, store, clean and distribute..  
 

We are now at a stage where these three things are in place and we are on a better footing to achieve 
financial sustainability and longevity of the seed bank and related vegetation activities. 
 
Why have Seedbanks and Vegetation Technical Advice 

Seedbanks 
Why Seedbanks are required? 

·  To meet Blueprint/Catchment Action Plan Biodiversity Targets. ie. “Murray Catchment Blueprint” has 
a restoration target of 5,200ha/year of native vegetation per year. The “Draft, 2003-04 to 2006-07 
Investment Strategy” (Murray CMA Community Meetings Handout) is suggesting funding on average 
2,370ha/year of “restore and regenerate under represented BVTs” works across the catchment. 

·  To restore habitats particularly in under-represented and ecologically endangered vegetation types 
(eg. Grassy Box Woodland). 

 
Governments requirements to Revegetate with local provenance natives. eg. 
·  The “National Framework for the Management and Monitoring of Australia©s Native Vegetation” 

indicates “use local provenance plant material” 
·  “Envirofund” stipulates “requirement to provide plant species native to local area and propogated from 

locally collected seed” 
 
Why Local Native Seed? 
Local plants are best adapted to cope with local environmental conditions. 
What do seedbanks do? 
 

·  Collection of provenanced seed 
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·  Co-ordinate collection 
 

·  Ethical collection 
 

·  Maintain supply of seed 
 

·  Record Keeping 
 

·  Standardised Quality Control 
 

·  Six principles of MISS (see above) 
 
Vegetation Extension 
 

·  Technical advice on vegetation communities and revegetation 
 

·  Appropriate plantings – recommend appropriate restoration method eg. Tube stock, direct 
seeding, (air seeding, linear direct seeding, tape direct seeding) hydromulching. 

 
·  Recommend appropriate planting/seeding densities 

 
·  Species selection – according to soil type, altitude, aspect, landscape, vegetation 

community, climate (local and regional) and tailored to the property work plan. 
 

·  Landscape design within the vegetation site for maximum habitat restoration 
 

·  Advice on integrating revegetation sites into agricultural production 
 

·  Indicate the value of restored vegetation sites to the economic and environmental health of 
the farming enterprise 

 
·  This work is aimed at getting the best results over the long term from onground works that 

are then carried out and avoid costly revegetation projects, eg. wrong species selection on 
soil type or wrong genetics. 

 
 



2nd Riverina Biodiversity Forum – Biodiversity in Modified Landscapes – May 2005  77 

Murray Indigenous Seed Service 
 
Tom North (Murray Indigenous Seed Service, Corowa NSW)   
 
The NSW Murray Catchment can be justifiably proud of the work that the Nature Conservation Working 
Group Inc. / Murray Indigenous Seed Service has achieved over the last year. 
 
It is an example to the rest of the state on how a holistic approach to revegetation (seedbank, technical 
advice and delivery of revegetation) can best achieve results on the ground.  
 
Highlights 
 

·  Tendered for and was successful in winning the contract to establish and deliver regional 
seedbanks and vegetation/revegetation management extension services in the NSW Murray 
Catchment. 

 
·  Established a MISS team for the delivery of the above project, composed with some of the most 

experienced and talented people in the revegetation field. 
 

·  Formed partnerships across the catchment with local government and other agencies to help us 
deliver a cost efficient and comprehensive service. 

 
·  Invested in infrastructure, through the delivery of the catchment contract and through the revenue 

raised from seed sales and delivery of onground works. 
   

Volunteer assistance to MISS is around 1100 hours of registered help in seed collection, seed 
processing, cataloguing and data entry, plus help for workshop organisation. 

Seed Collection 
 
MISS has just completed a record seed collection year, delivering 782Kg to the seed bank. Total number 
of species collected this year was 102, down 10 species on 2004, mostly due to differences in seasonal 
factors between years. Co-ordination of seed collection across the catchment involved the employment of 
seven casual collectors to assist the fiver permanent seed collection co-ordinators. Volunteers also 
played a major role in seed collecting  and processing. 
 
Total of 4,288.5 hours were spent on seed collection and seed processing during the peak collection 
season which lasted 14 weeks. Seed production areas continued to grow in value and production weight. 
In 2005 they produced 185 Kg. 
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Seed Collection Totals 1999 - 2005
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Seed Production Areas have proved that they are more likely to set viable quantities of seed when 
remnant vegetation has been affected by drought and/or frost. 
 
MISS paid $5,500to SPA landholders in 2005, compared to $2000 in 2004 and $650 in 2003. Prices paid 
for seed are on a sliding scale depending on how much collection and processing the landholder does 
verses how much MISS does. 

Seed Mapping project 
 
The key features of this mapping database are as follows 
·  All collection locations & information are on the one mapping system 
·  Locations and data are easily amended to reflect changes 
·  Maps can be produced for particular purposes (eg sort all sites that have xx species, or sort all sites 

that are ready for collection between 1-7 Dec) 
·  Other data can be added to these maps to compliment the existing data (eg reveg sites, SPA’s, ) 
·  Existing CMA datasets can be overlayed (eg BVT, salinity, landcare boundaries, PVP’s  etc) 

Seed Delivery / Revegetation Extension 
We have developed a strong sytem of support for Natural Resource Implementation Officers across the 
catchment to facilitate good onground outcomes for catchment incentives in relation to Native Vegetation 
enhancement. 
 



2nd Riverina Biodiversity Forum – Biodiversity in Modified Landscapes – May 2005  79 

Onground Works 2004 
Landholder visits       143 
No. Hectares of Native Vegetation under Management  1,057Ha 
No. of Direct Seeding Sites      95 
No. Hectares of Direct Seeding     420.85 
 
Onground Works 2005 
Proposed No. Hectares of Direct Seeding    1100Ha 
(We just need rain!) 

Workshops 
The delivery of workshops is a key component of MISS activities. One of the principles of MISS is to 
improve community understanding of how to collect, store and use native seed. The following workshops 
have been delivered to a broad range of community organisations, local landholders and partner 
agencies over the past year. 
 
Seed Collection / Seed Processing and Treatment   6 
Revegetation Techniques      6 
Implementation Staff Grasslands Management Workshop  1 
 

Research 2004/2005 

A partnership between the Murray Irrigation Limited, Western Murray Land Improvement Group Inc and 
Murray Indigenous Seed Service will carry out research on soil amelioration trials to enhance native seed 
direct sowing techniques. 

Publications 
Several publication have been developed : 

�  guidelines and preparation notes for direct seeding and planting seedlings, 
�  a nursery directory  
�  plant identification cards for workshops and field days, 
�  training manual for collection of local native seed 
�  how to regenerate buloke and pine 
�  asexual propagation of local indigenous plants  

 
 
 


