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Introduction: Natural asset 
management on farms

Australian farmers are considered to be among the most resilient and innovative in 
the world, perhaps because of the distinctive nature of the continent’s nutrient-
depleted soils, its hyper-variable climate, and long distances to markets. Australian 
conditions create challenges quite unlike those anywhere else on Earth, and the 
nation’s farmers produce food that carries an impression of wholesome goodness 
and integrity to overseas markets.

Our agricultural landscapes are unique bioregions – characterised by natural 
features and environmental processes that strongly influence the occurrence of 
plants, animals and other organisms. As agricultural land stewards, farmers are 
also managing the ecosystems which underpin landscape function. Many farmers 
feel great connection to the native plants and animals on their land. Now, as 
farmers grapple with changing climates and the legacy of decades of intensive 
agriculture, innovation must support not only agricultural productivity but also 
the biodiversity, landscapes, ecosystems and people on which that productivity 
depends.

The agricultural landscapes of Australia’s south-eastern wheat–sheep belt, on 
which this book is largely focused, are characterised primarily by paddocks cleared 
for livestock grazing or crop production. What remains of the original vegetation 
and wildlife, and the environmental processes on which they depend, is of vital 
importance not only as part of Australia’s sense of place and identity, but also to 
the future of farming itself.

It has long been recognised that some past management practices, such as 
extensive land clearing, have had significant negative environmental impacts and, 
at the same time, undermined the productivity of farm businesses. Different 
approaches to farming have been proposed to counter these problems. For 
example, Natural Sequence Farming utilises natural processes in the landscape to 



xii Natura l  A sse t  Fa rming

restore waterways on farms (see www.nsfarming.com/Principles/principles2.html). 
Regenerative agriculture focuses on bolstering the condition of the soils and 
maintaining year-round ground-cover as part of facilitating landscape ‘renewal’ 
(Massey 2017). These approaches bring a welcome focus to three key 
components of natural capital – water, land (including soil and erosion 
management through ground cover) and carbon, and have distinct advantages 
for agricultural production and the environment. The fourth component of 
natural capital, biodiversity, is a vital part of any farming system and  
requires careful attention and management. Biodiversity refers to the  
variety and variability of life, at a range of levels including species and 
ecosystems.

In this book, we examine how key natural assets on farms – native vegetation 
(including remnant patches, large old trees, native grasses and plantings such as 
shelterbelts), rocky outcrops, riparian areas and farm dams – are critical for 
maintaining and regenerating the ecological systems that support agriculture. 
The condition of these natural assets is closely linked with biodiversity, which is 
the focus of our research, but managing, protecting and enhancing any or all of 
these natural assets on farms will help support all four components of natural 
capital.

Figure I.1: An agricultural landscape in the south-eastern wheat–sheep belt of Australia. Photo by Suzannah 
Macbeth.
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net economic advantages from renovating dams in poor condition. The study 
found that benefits would exceed costs even if there are only fairly modest 
weight gains in cattle. Profitability was evaluated under a range of possible 
weight gain scenarios, which showed that the probability of per-farm benefits 
exceeding costs was greater than 70%. The value of improvements in water 
quality and livestock production were estimated to be in the order of hundreds 
of millions of dollars if investment was to occur at a landscape scale (Dobes 
et al. 2021).

Figure 1.3: A renovated farm dam north of Albury, NSW. Photo by Suzannah Macbeth.

Market levers and public incentives
There will be times when the resource and management requirements of a 
project will be assessed as too high, relative to on-farm benefits, to justify 
private investment. There may, however, be significant co-benefits, such as 
protection of habitat for threatened species, that might justify public 
investment. In these situations, help may be available via an array of incentive 
programs and grants for many of the actions discussed in this book – from 
funding to assist with establishing fences around patches of remnant vegetation, 
to payments under environmental stewardship programs (see Zammit et al. 
2010; Zammit 2013; Sato et al. 2019; see also Box 4.2). Many of the farmers 
featured in this book have been able to access funding assistance and benefited 
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Enhance farm dams

From the farm: Cleaner, cooler water for longer

During the drought of 2018–2019, Marcus Richardson recognised the opportunity 
to enhance some of the dams on his 900 ha cattle property, Larakoona, adjacent to 
Table Top Mountain in southern New South Wales. As well as removing 

Dams have been constructed throughout Australia’s agricultural landscapes to boost 
water-storage capacity for stock and irrigation. Significant effort has gone into 
increasing the quantity of water available, but farm dams, despite their distinctive 
place and important role in the landscape, have traditionally received little attention 
for enhancement and restoration. However, there are important opportunities to 
optimise the quality of the water that dams contain. Renovating a dam so it is well 
vegetated, with limited access by stock and with a diversity of plants and wildlife, 
can have significant benefits for water quality.

While some farmers are rethinking the role of dams for agricultural water 
storage in a warming climate, dams can play other roles in the landscape including 
supporting native wildlife and providing ecosystem services such as water 
purification. Dams, especially enhanced or restored dams, often provide habitat 
and resources that were once present in natural wetlands, and can be part of a 
broader watercourse restoration project. Dam enhancements also help retain more 
water in dry times, increasing drought resilience. In the midst of a drought, a dam 
that is well vegetated and retains water becomes a rare tranquil oasis on a farm – 
restorative not only for nature, but also for people.
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accumulated silt from the 
property’s dams, Marcus 
began to think about how he 
might be able to better 
protect the dams – essential 
assets for his farm business – 
in the longer term. He was 
concerned about water 
security in a drying climate, 
the health and productivity 
of his stock and the 
aesthetics of the property.

‘I visited an enhanced 
dam at Wirrianda [a 
property at Bowna, in the 
south-eastern part of the 
NSW Riverina] in 2018 as 
part of a field day with 
Sustainable Farms,’ Marcus 
says, ‘and the benefits of the work they’d done there were obvious. The dam had 
been fenced, with a hardened access point constructed to provide stock with 
access to water. The dam’s surroundings were fully vegetated, with a grassy buffer 
zone to capture sediment and dung. The dam was clearly working well and it was 
very aesthetically pleasing – and it motivated me to consider something similar for 
my own dams.’

When we visited Marcus in late 2019, the land was parched at the end of yet 
another dry winter. None of us were to know that the drought would soon break, 
but Marcus had taken advantage of low water levels to renovate some of the 
property’s dams. Encouraged by what he had seen at Wirrianda and by emerging 
evidence on the benefits for water quality and for biodiversity, Marcus fenced four 
dams at Larakoona. The fencing projects were aided by funding from Murray Local 
Land Services, facilitated by Holbrook Landcare Network. The fencing prevented 
unrestricted stock access to the dams, enabling vegetation growth and reducing 
fouling of the water, while a combination of hardened access points and troughs 
provided water for stock.

‘There’s a lot of hard slog during a drought, [hand] feeding animals,’ Marcus 
says, ‘so it felt good to be doing something positive and improving the dams. We 
hope in time to improve the aesthetics of the dam area. We’ll have a nice shaded 
water source, with plants and increased bird life. I see it as an opportunity to 
provide an important resource to keep stock healthy, and a valuable habitat for 
local wildlife.’

A year later, we returned to Larakoona following a wet winter. The area around 
Marcus’ dams had good grass cover in most cases. With stock now fenced out, this 

Figure 2.1: An enhanced dam on Marcus 
Richardson’s property near Albury, NSW. Note the 
newly constructed hardened access point. With stock 
largely fenced out, ground cover around this dam 
should continue to increase. Photo by Suzannah 
Macbeth.
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dense cover should increase and persist, 
filtering sediments and nutrients from 
inflow water.

The hardened access point on one of 
the dams was working well. ‘When I first 
put cattle in here they all roared through 
that gate, about 150 head, and I thought, 
what’s going to happen?’ Marcus says. 
‘They are curious animals, they just want 
to check out new things, but they’ve 
been fine since. They are a little harder 
to muster out of the access point, but 
once the rest of the mob moves way, the 
others follow.’

‘It’s a big change of mindset for a farmer to say, “I’m going to restrict stock access 
to a water point.” It’s a big practice change. But I wanted to be doing a little something 
during the drought, and I thought, this has a production benefit, an environmental 
benefit and an aesthetic benefit. I think it wins three ways. Triple bottom line.’

Figure 2.2: Marcus Richardson at 
Larakoona. Photo by Suzannah Macbeth.

Why enhance farm dams?
There are 1.765 million farm dams in Australia, which combined store 20 times 
more water than Sydney Harbour (Malerba et al. 2021). There are more than 
650 000 farm dams in the Murray–Darling Basin area alone (Srikanthan et al. 
2015). During the height of the last drought (in late 2019), most of these dams (and 
the limited water they contained) were in poor condition (Figure 2.3). Some 
management actions can have profound effects on farm dams and improve not 

Figure 2.3: A comparison of unfenced (left) and restored (right) dams on the same property. These photos 
were taken on the same day in early 2019, an extremely dry period in most of south-eastern Australia, yet 
the restored dam (and the water it contained) remained in very good condition. Photos by David Smith.
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Practical project: Planting in and around a farm dam

While excluding stock from a dam will enable the regrowth of some plants, other 
plants may not be able to colonise – particularly in dams which are disconnected 
from riparian systems. Strategic planting of specific types of plants in certain areas 
can accelerate revegetation of a dam. Appendix A provides a sample plant list 
tailored to the dam zones shown in Figure 2.8, suitable for the NSW South West 
Slopes, Central West, Murray–Riverina and North East Victoria.

Inflow (zone 1)
Plant grasses, forbs, sedges and rushes
A well vegetated, fenced inflow zone with dense ground cover comprising a mix of 
grasses, forbs, sedges and rushes is one of the most important features in keeping 
dam water clean. The vegetation will filter sediment and nutrients from paddock 
run-off, minimising the risk of toxic algal blooms caused by high nutrient levels. A 
long inflow zone will provide more space for nutrient absorption to take place.

Existing grass and forb species can perform this filtration role and, with grazing 
pressure controlled, this area will naturally transition to a perennial-dominated mix 
of plant species over time. However, planting native grasses and forbs (e.g. kangaroo 
grass, weeping grass, tussock grass, poa and billy buttons) will help improve 
biodiversity and drought resilience. Planting a mix of wet- and dry-loving species 
will help maintain vegetation cover throughout the year.

Margins (zone 2)
Plant ground covers, forbs, sedges, reeds and rushes
The margin of a dam is the area between the high-water mark and the water line. 
These places are typically muddy but are also susceptible to drying out. They host a 

Figure 2.8: Cross-section of a dam showing zones for consideration when planting. 
Modified from Brock (1997).
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different set of plants from the main inflow zone (which tends to be dry more often 
than wet) and provide excellent habitat at the aquatic/terrestrial interface for frogs, 
dragonflies and birds such as crakes and rails (Figure 2.9).

Reeds and rushes on the edge of a dam will help trap soil and other sediments 
and limit pollution of a dam. Vegetation in this area also plays an important role in 
preventing erosion from wave action generated by wind, and thus helps reduce 
turbidity and evaporation.

Rushes such as Juncus species will sometimes colonise a dam margin quickly, 
but planting can speed up the process and provide the opportunity to introduce a 
diversity of plants.

Shallow water (zone 3)
Plant sedges and semi-aquatic plants
The depth of water in the zone between a dam’s margins and deep areas can be 
highly variable depending on inflows. Many of the species that grow in this zone 
are emergent plants that can subsist as submergent or terrestrial plants for relatively 
long periods.

In some dams, shallow water regions are subject to regular cycles of flooding 
and drying, and are similar to dam margins and spillways. In other dams, there will 
be a more expansive shallow ephemeral area that is not restricted to a narrow edge 
strip. Exposed mud, flooded meadows and vegetated shallows that exist in these 
shallow areas are important for many plant and animal species.

Shallow areas can be created or enlarged in several ways, including through 
extending a dam to create a larger shallow area below the inflow. Purpose-built 
sediment traps (smaller dams built in the main inflow area) can help filter inflows, 
trap sediment and provide excellent habitat for a range of native plants and 
animals.

Figure 2.9: Plantings at the shore margins of a renovated farm dam. Photo by Suzannah 
Macbeth.
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Deep water (zone 4)
Plant aquatic species
Most dams will have a deep section where water persists the longest during dry 
times, and stays cool during summer. Species with broad floating leaves such as 
Pondweed (Potamogeton) are ideal. Floating plants such as Azolla create shade in 
dam water and provide a cooling effect. Excessive growth of these plants under 
high nutrient loads can be a problem in some dams, but Azolla can also be used in 
phytoremediation to clean highly contaminated water. Providing shade at the 
surface of the dam, preferably by trees planted a suitable distance away from the 
water’s edge, will limit the spread of Azolla.

Dam wall (zone 5)
Plant tough perennial grasses
In these areas it is best to establish spreading ground covers, perennial species or 
small shrubs with spreading, fibrous roots to help keep the wall stable. Dam wall 
vegetation needs to be low to allow for inspection of the structural condition of the 
dam (checking for slumping or cracks in the dam wall) and shallow-rooted to avoid 
causing root damage to the wall.

Dam walls can be challenging to vegetate. They are often made of compacted 
clay and, unless a layer of topsoil is present, it is a difficult place for plants to 
become established. This is particularly the case if the dam wall is steep, in which 
case constructing a physical barrier with logs, coir fibre logs or coir mesh to 
minimise erosion is a good idea.

Ideally, the topsoil would be local – saved from the location of the dam wall and 
replaced on top of the wall after construction. If the topsoil was not replaced, planting 
will be into subsoil (e.g. clay, with minimal organic matter). If this is the case, select 
tough, drought-hardy grasses such as Austrostipa species (speargrasses) and 
Rytidosperma species (wallaby grasses) and scramblers such as Hardenbergia. 
Top-dressing with soil or old hay from elsewhere on a farm can be useful, and adding 
fallen branches and logs can help hold loose material and capture wind-blown seed.

Spillway (zone 6)
Plant grasses, sedges and mat-forming herbs
Spillways carry water away from the dam during overflow events, and should have 
100% vegetation cover to avoid erosion. The spillway will be frequently dry and 
inundated seasonally. These areas are best suited to deep-rooted perennial grasses, 
rushes and sedges. It is best to avoid planting trees, shrubs and other plants that 
may shade out the ground cover and impede the flow of water.

Dam islands
Islands can be created when a dam is built, or added later as floating islands. They 
provide valuable habitat for animals, especially birds which use them as nesting and 
roosting sites. Solid earth dam islands can be planted in the same way as dam margins 
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and dam walls but can also have shrubs or small trees planted at higher points. The 
addition of logs and breeding boxes will attract frogs, fish and birds to a dam.

Floating islands are unattached islands that can be constructed from a wide 
range of materials including PVC pipes and wood pallets, using plastic barrels for 
flotation. They form rafts of water plants that produce a large root stock, useful for 
encouraging microbial communities which benefit water quality. Floating islands 
can help reduce contaminants or excess nutrients, such as phosphorus, through 
the process of phytoremediation. They also provide habitat for fish, turtles, frogs, 
nesting birds and water rats, and create shade in deeper areas of the dam.

Floating islands need to be maintained, repaired or replaced regularly. Natural 
materials are preferable as they do not create pollutants; however, they have a 
relatively short lifespan. If you use plastics, select tough, long-lasting plastics. Use 
untreated pallets or timber (pallets with HT [heat-treated] stamps are appropriate) 
with no chemical contamination. Flotation devices (such as clean, sealed drums or 
lengths of PVC pipe) should be secured under the pallet or wooden platform, 
enabling it to sit evenly with the wood in contact with the water, but with sufficient 
flotation to handle extra weight as the platform absorbs water, grows plants and is 
utilised by wildlife.

Surrounding woody vegetation
Terrestrial vegetation around a dam plays a vital role, sheltering the dam surface from 
sun and wind and providing habitat for wildlife. Plant trees at least 5 m from the dam 
edge, well spaced to avoid limiting the growth of ground cover plants. Shrubs, 
particularly dense shrubs, provide habitat and refuge for birds and other wildlife, but 
avoid planting any woody vegetation in the inflow area or close to the dam wall.

Figure 2.10: Eastern Long-necked Turtles on a floating island in a renovated farm dam. 
Photo by Eleanor Lang.


