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Planning your
revegetation project

It is important to carefully plan your
revegetation project, taking into
consideration what you aim to achieve
with your planting, where you will be
planting, what species you will plant and
how you will plant them.

Once you have completed a detailed
plan for the revegetation project, you will
know what materials, plants, equipment
and labour will be required to complete
the planting so that you can accurately
cost your project.

Aim of the
planting

For each new planting you need to
consider what you aim to achieve. Is it
purely to make your property look good
or do you want a functioning windbreak
or wildlife habitat corridor? Do you want
to screen out a particular view, reduce
noise or filter potential chemical spray
drift?

The answers to these questions will
impact the planting design in terms

of site location and dimensions, plant
density, plant layout, species selection
and even planting technique. Some
reasons for planting are outlined in this
section.
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Windbreaks Wildlife habitat

A good windbreak can slow wind speed corridors
up to 80%—very handy in reducing

crop and pasture moisture loss and stock
stress. When positioned correctly,
windbreaks function up to 20 times their
height across the paddock, with best
results within 10 times the height. For
example, a 15m high windbreak will be
effective for up to 300m but most
effective within 150m. Although the

trees take up land and can rob adjacent
crops and pastures for a distance equal to
about twice their own height, they shelter
a much larger area and the benefits far
outweigh these losses.

Native vegetation can be planted to
provide habitat for wildlife and assist
wildlife movements across the landscape
by connecting patches of remnant
bushland.

Screening

Trees and shrubs may be used as visual
barriers to block a view, noise screens
that reflect back offending noise or as :
buffers to filter spray drift from adjacent The Australasian pipit is commonly seen in
activities such as intensive cropping or revegetated sites

horticulture.
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Salinity mitigation

Revegetation can be strategically used to
help control localised salinity problems.
Plantings may be placed in recharge areas
(where water enters the landscape, such
as hill tops), along the break of slope to
intercept the water table, or to a lesser
extent, in discharge areas (where the
symptoms of salinity often show up).

Riparian buffers

Planting alongside watercourses in the
‘riparian zone' can provide important
habitat for wildlife and help to improve
water quality by filtering sediment and
nutrients from the surrounding landscape.
This will only be effective if close to 100%
groundcover is maintained.

A site that has been revegetated to reduce the effects of salinity. Credit: Greenfleet
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Site selection

It may be helpful to have a whole farm
plan in place so that you can identify
appropriate sites for revegetation that
meet your aims. If possible, try to have a
variety of revegetation sites, incorporating
a range of landscape and habitat
features.

Planning will help you to identify
opportunities where you may achieve
multiple outcomes, for example you may
be able to expand or link remnant habitat
and provide some shelter for livestock at
the same time.

Once you have created your whole
farm plan, you can then decide which
revegetation sites are priorities for you
and plant them first.

The landscape position and soil properties
of the site that you choose to revegetate
will influence species selection and
planting method, for example if you are
planting in a low-lying, waterlogged area
you will need to select plant species that
can cope with this and ensure site
preparations are appropriate. Other
factors such as prevailing wind direction
may also influence your planting design.

If the site you have selected for your
revegetation project is grazed by
livestock, you will need to protect the
planting with stock-proof fencing.
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Plant species
selection

When choosing the plant species for
your revegetation project, try to mimic
the original vegetation type and select
trees, shrubs and groundcovers that are
indigenous (locally native) to your area.
These plants have a proven track record
for your landscape, soil types and climatic
conditions. They will also have a level of
tolerance to local pests and diseases and
will support local wildlife.

Using locally occurring species is vitally
important to self-sustaining ecosystems
that are able to adapt to our varying
environmental conditions.

Central West Local Land Services requires
the planting of species that are
indigenous to your area when
undertaking revegetation projects that
are supported by public funding, or
when undertaking offsets for a Property
Vegetation Plan or development consent.
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If you are unsure of what plant species are likely
to grow in your area, ask your Local Land Services
Officer or take a look at the native vegetation
growing along local roadsides or in travelling stock
reserves.

When ordering your plants from your
local nursery or seed merchant, enquire
as to whether the seed is collected locally.
Using local provenance is important.

Genetically, the plants will be better
suited to local environmental conditions
and it also helps to maintain local genetic
diversity.

Likewise, if you are collecting and
propagating your own seed, only collect
seed from local, naturally occurring areas
of native vegetation and where there are
large numbers of individuals to ensure
local genetic diversity is maintained and
the seed is viable for germination.
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To assist with species selection, Tables 1-7
in the Appendix at the back of this guide
list common, regionally occurring species
that are usually available from tree
nurseries and native plant seed
merchants. They match with simple
observations, accounting for changes in
rainfall, soils and landscape position.

There are some special scenarios
outlined below, relating to planting
aims, landscape position and soil type,
where careful plant species selection is
important.

Spray drift buffers

Care must be taken to select plants that
can handle the chemicals they are
filtering. For example, weeping myall is
very resilient to herbicides and defoliants
and it has a medium sized leaf with good
filtering effect. It is an excellent front

line plant. Sheoaks have fine foliage

with excellent filtering effects but are
susceptible to herbicides and defoliants so
they would be best positioned at the back
of the buffer.

Advance ordering of seedlings and seed is advised
to assist with availability. Credit: Mikla Lewis
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Wildlife habitat

If you want to support specific species,
such as threatened species, make sure
you incorporate the types of plants they
require or prefer. Talk to your Local Land
Services Officer to find out what
threatened species occur in your area
and what you should plant to encourage
them.

Planting local flowering shrubs will attract wildlife.
Credit: Mikla Lewis.




Sites subject to prolonged inundation
(under water for several months or more)
create low oxygen soil environments that
severely limit the species of plants that
are able to survive. The plants in Table 2
(Appendix) have proven resilience to
prolonged flooding.

It should be noted on low lying plains
where flooding is relatively frequent (a
few times a decade or more), treeless
areas can be quite natural. These areas
are often dominated by reed beds or
lignum scrubs with tree species limited
to the edges and high points of these
landscapes.

Self-mulching grey/ brown clay soils
(vertosols) and other deeply cracking soils
place unique limitations on woody plants
in that the deep cracks tear the roots
apart! These plains have unique woody
vegetation that can handle the soil
conditions and actually use the soll
cracking as an opportunity to regenerate
(using root suckers).

Weeping myall woodlands are the
most common and widely occurring

vegetation type on cracking soils in the
Central West region. Groundcovers and
shrub species, particularly of the saltbush
family feature strongly in the understorey
layer.

In some areas (such as between the
Macquarie Marshes and the
Warrumbungles around Coonamble),
woodlands were commonly surrounded
by extensive saltbush shrublands and
grasslands were almost entirely free of
timber. Table 3 (Appendix) lists plant
species that can be used to revegetate
heavy clay plains.

These areas are rarely revegetated due
to the potential of erosion and the fact
that many of these areas are considered
to be unproductive and have not been
cleared of vegetation. However, there
may be cases where you would like to
extend or improve hillside sites using low-
disturbance techniques. In the

western part of the region, some mallee
communities occur on these soil types.
Table 4 (Appendix) provides a list of
species that are adapted to low nutrient
environments and poor, shallow soils.
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Sandy loam soils on
flats and low rises

Mallee communities are often associated
with these soils in the western part of the
region. A list of species associated with
mallee communities on sandy loam soils
has been provided in Table 5 (Appendix).

Riparian areas

Due to the proximity to water, the
vegetation within riparian zones is often
quite different to that of the adjacent
landscape. Plant species must be able

to withstand periodic water flows. It is a
good idea to choose fast growing native
species that establish quickly so they
don’t get washed away during floods!
Table 6 (Appendix) lists species you should
use when revegetating riparian areas.

Saline discharge areas

Only species that are highly tolerant of
salt can be planted on saline discharge
areas. Plants may also have to contend
with waterlogging. Table 7 (Appendix)
provides a list of plant species with a
moderate to good tolerance of salt and
those that will tolerate waterlogging as
well.
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Planting methods

Planting methods are described in more
detail later in this guide; however, it is
important to consider what method you
will use during the planning phase as this
can affect the onground works design
and the overall cost of the project.

If you are planning to mechanically plant your trees,
you will need to make sure the equipment can
access the site.

Onground works
design

Once you have determined the aim of
your planting, where you will locate the
planting and the species you will use, it is
time to design the onground works. The
design process will give you a structured
plan including:

e Position and length of planting rows.

e Plant spacing and number of
seedlings/ rate of sowing.

e Position and length of protective
fencing, if required.
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Position of rows and
plant spacings

The distance between rows and individual
plants can depend on the species being
used. Always consider the mature size
and habit of the plants—over planting is
not only expensive and wasteful, it causes
plants to compete, which can suppress
growth potential and ultimately lead to
plant death as they thin themselves out.

The position of rows and plant spacings
will also be strongly influenced by the
aim of your planting for example, plants
are specifically positioned in wind breaks
to alter air movement, while plants in
wildlife habitat corridors can be randomly
placed.

Some basic design principles and sample
planting designs are given in this section.
Please talk to a Local Land Services Officer
to further refine your design to suit your
landscape and project aims.

What not to do! Closely spaced yellow box and
ironbark trees planted as a windbreak. As the
plants mature they aggressively compete for nutri-
ents, moisture and light. The result is loss of lower
branches, stunted growth and patches of dead
plants.

The long term result of close plantings. Notice the
patches of dead plants creating holes in the canopy
and the loss of lower branches creating a potential
wind tunnel at ground level. To repair the wind-
break, the trees could be evenly thinned and rows
of shrubs planted on either side. The felled timber
could be left to increase wildlife habitat.
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Windbreak design principles

e Best results are achieved when the
windbreak is perpendicular (at right
angles) to the problem wind. This offers
the greatest resistance and distance
benefit. As the angle decreases, so
does effectiveness. A windbreak that
runs parallel to the wind offers no
protection. If it's practical and the risk
of localised frost is low, consider
planting your windbreak in a curve,
such as along an elevation contour, so
there is always a portion of the break
perpendicular to the wind.

e A good windbreak should be around
40% porous, sparse enough to
encourage the wind to flow through
but dense enough to offer resistance
and slow down the air speed.

e Give your plants room to grow—a
minimum of 25m for a four row break.
Tall, bushy plants cannot be achieved
if plants are packed like soldiers on
parade.

¢ Plant the outside rows with shrub
species. This will provide low foliage
cover and reduce the moisture and

Handy tip:

Rows don’t have to be
straight, consider planting

curved rows to improve your
planting’s effectiveness and
create a more natural look.

nutrient robbing effect of large trees
on adjacent pastures and crops.

e Try to avoid gaps and short windbreaks
as wind can deflect around the ends
of the windbreak and increase wind
turbulence.

e Plant losses should be replaced in the
next planting season. A windbreak
with holes is ineffective and may even
cause wind tunnelling (a localised
increase in wind speed).

e Because of the need for precise plant
position, plant your windbreak using
seedlings rather than direct seeding
methods.

A good windbreak contains a mixture of trees and
shrubs. Credit: Mikla Lewis
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Sample windbreak design
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Figure 1: Planting design for a windbreak. This four row windbreak is 30m wide
and it requires 1,000 seedlings per kilometre.

Main features
e Quter rows of shrub species ensure uniform foliage cover at ground level.

e Trees species are in centre rows to minimise competition with adjacent pasture
or crops and to minimise fence damage from falling branches when the trees are
mature.

e Trees are 8m apart to allow canopy spreading and to reduce long-term
competition. Note: trees and shrubs are alternated in the centre rows and the
outside rows are offset against the centre rows. This ensures good foliage cover
when looking across the windbreak.

e The 4m gap between the fence and planting rows allows reasonable access for

maintenance.

Variations

e The design could be
compressed into a 25m wide
site by reducing all gaps by Tm
and still be reasonably effective.

If adding an additional row,
place the trees 12 m apart
(T—S-S-T), to provide
adequate space for maturity.
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Screening design principles particles. The wider the buffer, the
better (@ minimum suggested width is

40m). Buffers also need to be as close
as practical to the spray source—the
further away, the less effective.

¢ Visual barriers: Structure visual
barriers like a windbreak with the
outside rows planted with shrubs to
produce a low hedge-like cover.

e Because of the need for precise plant
position, plant your screening
projects using seedlings rather than
direct seeding.

¢ Noise screens: The rows should be
positioned to reflect the sound with
space between to create a large
baffle-like structure. The suggested
distance between rows for this type
of planting is approximately 12m. You
should use a mix of trees and shrubs
along your row to ensure good foliage
cover from ground to tree height. The
wider the planting, the better—ideally
aim for a minimum width of 30m or
three widely spaced rows.

e Spray drift buffers are designed to
filter spray drift from adjacent
activities such as intensive cropping or
horticulture. Like windbreaks, spray

buffers need to encourage airflow The trees in this treeline have been affected by
through the planting, not over it. chemical spray drift from the adjacent cropped

. paddocks. Barriers must be wider than this to ef-
Spray drift bUff?rS are generally fectively filter spray drift and to survive in the long
sparser (approximately 30 to 50% term. Careful plant species selection and placement
porous) and consist of a large variety Is also required.

of foliage types (fine to coarse foliage).
This maximises the filtration of airborne
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Sample noise barrier design
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Figure 2: Planting design for a noise barrier. A noise barrier should create a baffle-like
structure to reflect back noise.

Main features

e Rows contain gaps but are offset to prevent noise (and wind) travelling straight
through the gaps.

e There should be at least three rows, with a large gap (about 12m) between rows.

e Use a good mix of trees and shrubs, ensuring good foliage cover from the ground
to the top of the trees to block noise.
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Wildlife habitat and corridor
design principles

¢ To be effective, wildlife corridors
should connect at least two patches of
remnant vegetation. Try to avoid gaps
that include barriers such as roads,
which can inhibit the movements of
small mammals.

e |t's a good idea to plant alongside
remnant vegetation such as travelling
stock reserves, roadsides or creeks.
This protects or buffers the remnant
vegetation and increases the habitat
value of both the revegetation and

This wildlife habitat planting runs parallel to the

remnant site. Wildlife in the adjacent roadside remnant vegetation corridor, buffering
remnant vegetation will be able to and widening the existing corridor. It is 35m wide

. . . . and contains a random mix of densely and sparsely
immediately use your revegetation site planted areas.

and plants from the remnant area may

naturally regenerate in the revegetation

site, improving the complexity. e Size is important. In general, the wider,
the better. This creates a ‘core’ area
that is free from edge effects and will
provide habitat, rather than just a
corridor for wildlife movement. Wide
corridors, greater than 30m, may be
used by less common wildlife (declining
species) and narrow corridors are often
dominated by common, aggressive
birds such as ravens, magpies and noisy
miners (increaser species).

e Habitat corridors are most effective
when they contain a variety of open
and dense areas (habitat mosaic) and
a high diversity of native plant species
and types (mix of large and small
trees, shrubs and native groundcover).
Habitat mosaics with a shrubby
understorey provide habitat for a
greater variety of wildlife.
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¢ Incorporate other habitat features into
your site such as mature paddock trees,
rocky outcrops and fallen timber. These
features will greatly increase habitat
diversity.

e Direct seeding is the ideal method
for establishing habitat areas as the
unpredictable results add complexity
to the design. It can also reduce
establishment costs. If you are using
seedlings, avoid planting at set intervals
along your rows. It is not uncommon in
native woodland to have distances of
30m between some trees.

e Randomise the distance between
seedlings and the rows. Row spacings
should be wide to allow native
groundcover species to regenerate.
Consider putting curves in your rows
— this will greatly enhance the mosaic
effect.

A large-scale revegetation project that aims to
extend existing habitat. Planting lines have been
ripped along the contour. Credit: Greenfleet

The photos above are of a site that has been direct
seeded to create wildlife habitat. Many of the
plants are shrub species, giving the trees plenty of
room to mature. Clumps of shrubs and trees will
provide habitat for small woodland birds such as
robins, wrens and thornbills, while open areas of
grass, scattered trees and shrubs provide habitat for
larger birds such as babblers, choughs and parrots.
Variety in the plant types (species diversity) increas-
es the foliage, flowering and fruiting opportunities
and will support a variety of wildlife. Credit: Mikla
Lewis
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Sample wildlife habitat corridor design
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Figure 3: Planting design for a wildlife habitat corridor.

Main features

e Random distances between the rows (suggest 3m to 10m) and plants creates
a more natural structure of open and dense areas.

e Consider putting curves in the rows to create even more habitat complexity.
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Salinity mitigation planting
design principles

e Specialist advice is recommended if you
are planning a revegetation project to
help mitigate the effects of salinity. Talk
to your Local Land Services Officer.

e Deep rooted, native vegetation is
recommended for recharge and
interception plantings. The minimum
recommended width of interception
belt plantings is 50m. Direct seeding
planting techniques are appropriate
for recharge plantings; however,
interception plantings should be
planted using seedlings to avoid large
gaps.

e Careful species selection and ground
preparation is required for discharge
areas to ensure the plants can
survive the saline and often
waterlogged conditions. Mounding
of the plant rows can be effective in
improving the survival rates of
seedlings. Plant discharge sites using
seedlings. Long-stemmed tubestock
may be available from your local
nursery, which may also assist with
survival of the plants in waterlogged
sites.
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This waterlogged, saline site has been reclaimed by
fencing the area off, temporarily excluding stock
and revegetating using suitable species such as
belah, river red gum, grey box, weeping myall, river
cooba and western golden wattle.

Planting long-stemmed tubestock can increase the
survival rates of plants on saline or waterlogged
sites. The trees are planted with three-quarters of
their woody stem (with leaves) below ground. The
plant then develops new root nodes, creating a
robust root network. Credit: Mikla Lewis.
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Riparian revegetation design
principles

e In general, the wider the buffer zone,
the better. The recommended minimum
width for most small creeks and
drainage lines is an average of 20m
either side of the water course with
give-and-take, to account for bends in
the course of the creek.

* No trees or shrubs should be planted in
the channel or main water flow area as
these plants could obstruct the flow of
water and cause erosion.

e Site preparation should be kept to a
minimum and timed appropriately to
reduce the risk of erosion. The use of
chemicals to control weeds should also
be minimised and must comply with
relevant regulations.

e Any woody weeds such as willows
should be treated prior to any new
vegetation being planted. Removal
of any vegetation on State Protected
Land (which includes riparian land) may
require approval so please check with
your Local Land Services Officer prior to
undertaking these activities.

Planting around water bodies and creeks in the
riparian zone can greatly improve water quality and
habitat. Credit: Mikla Lewis

¢ Plant reproductive material (such as
seeds and root suckers) may be easily
transported downstream so it is
important to only use locally occurring
plants, native to your area.

e |f the site needs to be fenced to
protect the new vegetation from stock,
you may need to consider alternative
watering points for stock.

® Due to the need to retain
groundcover and minimise site
disturbance, the use of spot planting
techniques (using seedlings or seed)
is recommended.

Stem-injecting willows prior to undertaking
vegetation restoration works along a creek.
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Sample riparian design

Figure 4: Planting design for a riparian area

Main features

Allow at least an average of 20m between the top of the high bank and any
fencing (give and take).

Don't plant within the water flow area.

Plants may be placed randomly within the revegetation area.

Where possible, try to retain as much of the natural groundcover as possible or
incorporate some native groundcover species into your planting. Groundcover
will help to stabilise the creek banks and filter sediment and nutrients.
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Fencing

Fencing is necessary when planting in
grazed landscapes to protect the young
plants. Your fence should be engineered
to be stock proof.

Position your fence a minimum of 4m
away from the outside planting rows to
allow maintenance access.

Fencing will protect young trees from being
damaged by stock.
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Activity timeline
Now that you have designed your
planting, prepare a timeline to step out
the activities you need to undertake in
order to complete the project. A sample
timeline is provided in Figure 5.

Timing is very important. When creating
your timeline, consider optimal planting
times, how much ground preparation

is required and how long it will take to

gather the materials and plants required.
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You will need to advance order your seedlings/ seed
the year prior to your planting if you wish to secure
a good variety of local native plants as they are not
readily grown unless advanced ordered. Credit:
Mikla Lewis

Handy tip:

If you aim to create wildlife

habitat with your planting,
consider using plain wire.
Many birds, bats and gliders
become entangled in barbed
wire and die.
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ACTIVITY MONTH

S ' O|N|D |J |F [ MA M|J |J |A

Planning -

Order plants o | o

Ground preparation (deep ripping, weed | o o
control and pest animal
control)

Fencing . . . . . . .

Final ground preparation just prior to . .
planting (slashing, weed control, finer
cultivation)

Planting (provided there is a good soil . . . . .
moisture profile)

Ongoing maintenance (watering, weed
control, pest animal control, monitoring)

Figure 5: Sample activity timeline for a revegetation project

Good planning and preparation will provide your
plants with the best start possible.
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Onground works

Fencing

Ideally, revegetation sites should be
fenced before the plants go in. Planting
sites grass up quickly after fencing and,
combined with the tree shelter, will
become a highly desirable area for stock.
Make sure your fence is able to withstand
this pressure.

Ground
preparation

The basic principle for preparing your
site is to create an environment that

is favourable for plant germination (if
direct seeding), growth and long-term
survival. This generally means reducing
competition (other plant growth) and
assisting root establishment (good soil
contact and penetration).

Site preparation should begin in the
spring of the year prior to the planting.
Many farm paddocks have well
established

pasture plants and nutrient conditions
that favour annual weeds. Compacted soil
conditions may have developed through
machinery, surface cultivation and stock
impact so good preparation is vital.

Weed management

Assess the competition your plants
may come up against during their
establishment. This can include annual
weeds and perennial weeds.

Annual weeds

Annual weeds such as Paterson’s curse,
cape weed, various thistles and burrs,
wild oat, rye, barley and brome grasses
generally indicate a cycle of excess
nutrients and low levels of perennial
groundcover.

Annuals plants have evolved to take
advantage of these conditions, typically
growing very fast, and then producing a
large volume of seeds for the next
generation before they die. In really good
years, they can continue growing for a
long time, producing several seed crops
and reaching enormous sizes. This ability
to quickly use available resources makes
annual competition a big threat to any
planting.

No tree, shrub or perennial groundcover
seedling can effectively compete once
annuals get going. They rob your seedling
of access to moisture, nutrients and
sunlight.

Annual weeds are easily controlled using
well timed applications of herbicide
and/ or mechanical disturbance. Spray
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fallow techniques that create a
competition free zone for an extended
period and soil scalping preparation
techniques work well but must be used
carefully on sites that are prone to
erosion.

Once your seedlings become established
(around one to two years of in-ground
growth), annual weeds will struggle

to compete for moisture and nutrients
against the deep and extensive

root system of your newly established
seedlings.

Establishing perennial plants is the most
effective management tool for breaking
annual plant dominance.

This planting site has been slashed and then
sprayed with a knock-down herbicide. The prepa-
ration area is approximately 1.5m wide. This site is
ready for planting using a direct seeding machine
or, with soil cultivation, can be prepared for seed-
lings or hand seeding.

Another planting site spray-fallowed ready for
direct seeding or soil cultivation. This particular site
has been prepared for scalping.

Scalping using a grader removes approximately
75mm of soil including much of the soil seed bank,
which is windrowed to the side. In this example,

a gentle spoon drain or furrow is created that
harvests rainfall from the surrounding area to the
centre providing long lasting weed control and wa-
ter harvesting in one action. This high disturbance
preparation method should be used very cautiously.
Avoid sites prone to soil erosion such as duplex
soils with a shallow sub-soil (B horizon) or sites
with good native plant cover. It is best used in flat
to gently sloping weedy sites with limited native
groundcover.
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Perennial weeds

Perennial weeds such as blue heliotrope,
horehound, St John's wort, Lucerne,
paspalum and phalaris can be controlled
using the same methods for annuals;
however, there are a few perenn