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• Local extinction or reduction of animal species 
responsible for pollen and seed dispersal; and/or

• High degree of degradation of the site e.g. loss 
of topsoil due to erosion.

in these circumstances, it may become necessary to 
introduce propagules (seed, spores and vegetative 
material) to a site, in order to obtain the necessary 
vegetation composition to restore a vegetation 
community or to establish a new, functional vegetation 
community.

there are several means of reintroducing plant material 
to a site, and choosing which technique to use is 
dependent on many factors, including:

• availability of locally sourced seed and 
vegetative material;

• accessibility to the site, and its topography;
• availability of a water source;
• Degree of degradation of the site;
• Level of soil fertility;
• necessity to quickly stabilise erodible soils;
• Budget; and
• Resources and time available for follow-up work.

5.9.1  p l A n t i n g  p r o pAg At e d  m At e r i A l

Planting is generally undertaken as part of 
Reconstruction or Fabrication.

5.9.1.1  s p e c i e s  s e l e c t i o n

Determining which plant species should be selected for re-introduction to your site requires 
consideration of the following issues:

• Examine the reference site to determine which species might have been expected to have 
historically occurred at the planting site;

• access RE information, historical records, and anecdotal information to gain ideas about the 
vegetation previously occurring on the site;

• Consider weather conditions at the site – susceptibility to frost, salt-spray from the ocean, heat, 
drought and wind. Plants vary in their tolerances to these conditions, so choose those which 
are suited to your site. Less tolerant plants can be planted in sheltered niches if they exist or be 
introduced during a secondary planting after vegetative structure has been created; 

• Pioneer and early secondary species (those that grow quickly and are adapted to colonising 
disturbed areas) are ideally suited for a planting. these plants have the characteristics of:

• Quick formation of canopy e.g. mmacaranga (Macaranga tanarius), brown kurrajong 
(Commersonia bartramia) in rainforests; wattle, eucalypts and casuarina (Allocasuarina) 
species in sclerophyll communities;

• Fixing of atmospheric nitrogen in the soil e.g. acacia species;
• Rapid growth, resulting in early ‘capture’ of the site; and 
• Early senescence, making way for other species (late secondary and mature phase) to 

establish and eventually dominate;

quick result?

often planting is suggested as a means 
of obtaining quick, highly visible results – 
especially where the site is easily viewed 
by members of the local community. the 
introduction of good condition tubestock, tree 
guards and mulch to a site clearly suggests 
that work is underway. However, bear in 
mind that planting can actually hold back 
the reinstatement of natural processes on 
a site, particularly where there is adequate 
regeneration of native species already 
occurring or likely to occur. if you are uncertain 
about whether it really is necessary to plant 
on your site, refer to the flowchart in the 
SEQ Ecological Restoration Guideline to help 
you determine which of the four ecological 
restoration techniques is best to adopt. when 
choosing the best approach, keep in mind that 
some sites may need a long period of weed 
control before the native seed bank becomes 
apparent. if you are unsure about the recovery 
potential of the site, adopt a precautionary 
approach, using assisted natural Regeneration 
for at least 2-3 years before making a decision 
to plant. although using assisted natural 
Regeneration techniques may not have 
instantaneous results, the long-term outcomes, 
when used on an appropriate site, can 
outweigh those obtained through planting.
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• mature-phase species (representative of the climax 
vegetation) in some circumstances may be introduced 
during the initial planting. However, these plants are 
slower-growing and may not exhibit rapid bursts of 
growth until changing site conditions (e.g. senescence of 
pioneers) become right for them;

• Choose early flowering and fruiting species to attract birds 
and bats to the site, resulting in the introduction of seeds 
that will promote natural regeneration;

• Choose species in all vegetative layers e.g. ground covers, 
shrub layer, and trees. However, ground covers can be 
difficult to maintain and often establish naturally on a 
site. Consider whether it may be better to rely on natural 
regeneration of ground covers; and

• availability of stock – lead-in to a planting must be 
planned carefully to ensure good condition plants grown 
from locally collected seed are available.

the planting species list may not necessarily reflect the expected 
composition of the climax community. Using ecological 
restoration techniques ensures that birds, bats, insects and other 
animals will assist in the re-introduction of seeds to the site over 
time.

For Fabrication, species selection will not have a historical 
basis. the goal here (as with assisted natural Regeneration and 
Reconstruction) is to create a functioning system; however, this 
system will not necessarily have a connection with the vegetation 
that previously existed at the site. there are two ways of achieving 
the required functionality:

1. Copy an existing vegetation community if conditions are 
suitable; and

2. Create a vegetation community, formed around vegetative 
elements and conditions that could be expected to 
interact together to produce a self-sustaining system.

5.9.1.2  s o u r c i n g  p l A n t  m At e r i A l

Limiting resources such as time, finances and available skill-base 
will determine if you choose to propagate your own plants, or 
purchase them commercially. in all but the largest organisations, 
purchasing plants from a commercial native plant nursery is the 
commonly-chosen option. this has the advantage of allowing 
you to draw on the seed-collecting, propagating and plant raising 
skills of a reputable native plant nursery.

Using a specialist native plant nursery has the following benefits:

• awareness of genetic considerations when collecting 
seed and vegetative material;

• Experience with breaking dormancy mechanisms in hard-
to-germinate seeds;

• Highly successful propagation techniques;

in sclerophyll communities a greater 
diversity of species occurs in the 
understorey and ground covers 
than in the canopy.  Despite this, 
relatively few ground layer species 
are commercially propagated.  
Further work is needed in the 
propagation of ground layer, and 
some shrub species, so that a greater 
level of diversity can be introduced 
to Reconstruction and Fabrication 
projects where there is little 
likelihood of these diverse layers 
returning by natural means.
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• ability to provide high-quality stock to order when it is required;
• Provide a wide range of stock for purchase; and
• Draw on the resources of Greening australia’s Florabank, for best practice native species seed 

management.

However, it is advisable for you to check the quality of the plants you are purchasing. For example:

• Provenance of the plants – was seed or vegetative material for propagation collected from 
within the same catchment as the planting site, and generally within a 10km radius? (See 
Section 5.9.9 for more guidelines on genetic considerations.) ;

• Health of the plants – are plants in good condition and vigorous without having overgrown 
their pots, and do they have a well-developed root system without being pot-bound? are 
plants free from pest and disease?; and

• Sun-hardening – have plants come straight from a shade-house? if so, sun-hardening for a 
minimum two weeks prior to planting is necessary in order to minimise transplant shock.

Plants are available in a variety of sizes of tubes and pots. the table below compares the advantages 
and disadvantages of each.  

table 5.  Advantages and disadvantages of  various plant  s izes.

t y p e  o f 
co n tA i n e r

A d vA n tAg e s d i s A d vA n tAg e s

Seedling trays  
(i.e. trays containing 
multiple small 
containerised 
seedlings)

  Cheap
  Lightweight
  Easy to plant
  Rapid establishment

   Easily ‘lost’ during follow-up 
maintenance

  Difficult to mulch around
   only suitable if large numbers of just a 

few species are being planted

Small tubes  
(approx 250mL 
capacity)

  Relatively cheap
  Fairly lightweight
  Easy to plant
   Suitable for most fast-growing species
   High rates of establishment

   may be overlooked during follow-up 
maintenance

   Can dry out quickly on planting day 
– several wettings required if not 
planted immediately

Large tubes  
(approx 500mL 
capacity)

   Suitable for slower-growing species   more expensive
   Heavy to carry around a large or 

steeply-sloping site
   Require a large hole to be dug – can 

be a problem on rocky sites

Pots/bags    Creates an ‘instant forest’ – useful for 
creating a good show in high visibility 
areas

   Very expensive
  Heavy to carry
   Difficult to transport (take up a lot of 

space)
  Require a large hole
   Large bags may not transplant 

successfully

5.9.1.3  t i m i n g  o f  p l A n t i n g

Planting should be timed to coincide with the wet season in South East Queensland. Planting 
conducted in summer and autumn will have reduced need for manual watering. if possible, planting 
should be done from February to may to avoid the worst of the heat while still having the likelihood of 
receiving good rainfall. Late spring plantings will be likely to require additional watering.
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5.9.1.4  s i t e  p r e pA r At i o n

Frequently, actions will need to be taken in order to prepare the site ready for planting. these may 
include:

• Fencing to exclude grazing animals and people;
• Pre-spraying of exotic grasses and other weeds e.g. if planting into a previously grazed paddock;
• Providing an adequate source of water for planting, initial planting and maintenance if required; 
• arranging delivery of mulch and tree guards to the site (if required – see Section 5.9.1.5);
• Pre-treatment of heavy or compacted soils by deep ripping and/or application of gypsum. Care 

with erosive or dispersive soils, (be careful to ‘Dial Before You Dig’ on 1100 before undertaking 
ripping); and

• inoculation of soil with micro-organisms (if necessary) – usually micro-organisms are introduced 
to the soil with the potting mix from the plant containers.

5.9.1.5  p r e - p l A n t i n g  p l A n n i n g

many decisions need to be made prior to planting day:

• what materials will be needed? e.g. plants, water crystals, fertilizer;
• what equipment will be needed? e.g. pumps, hoses, water tanks, buckets;
• what tools will be needed? e.g. auger, mattocks, shovels;
• How will the holes be dug? mattocks, shovels, powered auger, tractor-mounted auger? a 

rocky site can really only be dug by hand (mattock or shovel). a steeply-sloping site will be 
inaccessible by tractor;

• How will water be provided to the site? on-site dam or 
creek, truck-mounted tank?;

• will mulch be spread over the site before or after the 
planting? if so what type of mulch? will the mulch affect 
a waterway?;

• How large is the area to be planted? at what density? 
How many plants will be required?; and 

• Has a supervisor/team leader been selected to assign 
tasks, check quality control, and make sure nothing is 
overlooked?

5.9.1.6  p l A n t i n g  d e n s i t y

the density at which plants are spaced will be dependant on 
the aim of the project. However, when starting with an area devoid of native vegetation cover, the 
plantings should be established at a density that will result in rapid canopy closure so that exotic 
species are excluded. Experience has shown that planting trees and shrubs spaced at 1.5m centres 
achieves this aim. wider tree spacings often mean there is a longer time before canopy closure and 
therefore a prolonged period of weed control. 

the same principle applies to the establishment of ground layer and open wetland vegetation where 
there is an absence of overstorey elements. in this instance, to achieve the closure of vegetation and 
reduction of weeds it is necessary to plant at much tighter centres of at least 2-5 plants/m2 (approx. 0.7 
- 0.4m centres).  

Higher density planting is also desirable at the edges of revegetation areas to reduce edge effects.

Fertiliser can assist in giving planted 
stock a head start. However, it can 
have a negative affect on some 
species such as the non-rainforest 
Proteaceae species. Use of fertiliser 
in wetland plantings is not always 
desirable. water crystals are useful 
on very dry sites (e.g. sandy soil with 
little organic matter) and should 
be utilised strictly according to the 
manufacturer’s instructions.
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5.9.1.7  p l A n t  i n s tA l l At i o n

Here are some pointers on things to be aware of on planting day: 

• Have all materials/plants/equipment ready on the day;
• Pre-sort the trees prior to commencement of planting.

• Group plants according to the section of the site that they are to be planted in. E.g. 
sedges, rushes and lomandras along creek lines, and sclerophyllous plants in drier, rocky 
areas. this will make movement and laying out of plants easier.

• Have a representative mix of species in each tray – this too will help with easy laying out 
of plants;

• assign a specific task to each person – perhaps a few people digging holes, a few laying out 
plants, one person filling the holes with water, and yet another adding fertiliser. make sure tasks 
are rotated periodically to avoid fatigue. once each hole is ready, planting can commence;

• Holes dug should be slightly larger than the plant container size. in clay soils, check that the 
edges of the hole are not glazed – this often occurs when augers are used and will prevent the 
roots of the plant from spreading. Roughen the edges of the hole if this occurs or use a different 
tool;

• moisture control is of paramount importance to the success of a planting – pre-water plants; fill 
dug holes with water before planting and allow water to soak in; on hot and/or dry days small 
tubes will dry out quickly and will require watering throughout the day; water plants in well 
after they have been planted;

• if using fertiliser and water crystals, place in the bottom of the hole and mix with soil prior to 
planting the tree. Do not allow the fertiliser to directly contact the plant roots;

the sites  i l lustrated b elow are adjacent  to  one another  and 
were planted at  the same t ime at  different  densit ies.

Ground cover under the densely 
planted site

Same location looking upward

Ground layer under the area that 
was not planted as densely (note 
abundance of weeds)

Same location looking upward
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• Slow release fertiliser is often used in 
restoration plantings. note that some 
native species do not require fertilizer;

• when removing the plant from its 
container, handle the roots carefully to 
avoid dislodging the potting mix;

• trees should be planted so that the top 
of the potting mix is just covered over by 
the back-filled soil from the hole. this will 
prevent the plant from drying out. Firm the 
plant gently into the soil using pressure 
from your hands, but be careful to avoid 
over-compaction of the soil;

• Creating a shallow dish using soil around 
the plant will help to retain water close to 
the plant’s roots;

• Commercially available deterrents may 
protect the plants from native animals. Due 
to the use of fertilisers during propagation, 
the leaves of the newly planted trees are 
highly nutritious and very attractive to 
browsing animals; and

• Plants can be protected from sudden 
change, e.g. heat or frost, by adding an 
anti-transpirant.

5.9.1.8  t r e e  g uA r d s

tree guards are useful for a variety of reasons, 
including:

• Protecting plants from browsers such as 
wallabies and hares;

• Protecting plants from desiccation, due to 
exposure from wind and sun;

• Protecting plants from frost;
• Creating a micro-climate that conserves 

moisture around the plant; 
• Preventing off-target damage through 

follow-up herbicide applications during maintenance;
• minimising flood damage providing they are secured correctly (e.g. secure hard wood stakes); 

and
• Easy identifiable location of plants.

types of tree guards available, and the stakes required to support them, range from low-cost 
homemade creations to more expensive, commercially available guards. Examples include:

• wire or plastic netting (small mesh) looped into a cylinder and secured with two wooden 
stakes;

• Corflute sleeve and single stake (variety of sizes available);
• Plastic sleeves stretched into a triangular formation using three bamboo stakes; and
• Cardboard cartons (such as from an empty 2L juice container) held in place with a single stake.

Cross section of planted tubestock

Scattered plantings or trees in rows?

most ecological restoration plantings space trees 
such that they are scattered. this is done in an 
attempt to mimic the distribution of vegetation 
within a natural community. But, do planting 
plants in rows affect the ecological outcomes? 
there has not been a great deal of research in 
this area. However studies in native monoculture 
and mixed native plantations (i.e. plantings in 
rows) have found that native flora and fauna are 
recruited in such plantings over time, particularly 
at the boundary of mixed plantations and natural 
systems (kanowski et al., 2005).
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which type of tree guard you select will depend on 
the purpose for which you require it. For example, 
a 1.5m high guard of wire netting, secured by two 
long wooden stakes would be required if your site 
is frequented by grazing macropods, but would be 
much less useful on an exposed, sandy coastal site. 
in this situation, a plastic guard to conserve moisture 
may be more appropriate.

keep in mind that using tree guards will add greatly 
to your planting costs, as well as requiring additional 
labour to install. make sure that guards are essential 
before undertaking this extra expense. there are 
sometimes negatives associated with their use, such 
as high humidity potentially increasing the risk of 
fungal infections or damage to trees in flood if inadequately installed or not removed.

Don’t forget to budget for the removal of the tree guards, once the protection provided by them is 
no longer required. Gathering, transportation, storage and disposal of the guard components all add 
significantly to planting costs. Some degradable materials (such as wooden stakes) may be left on the 
site indefinitely, but it is never acceptable to leave plastic sleeves behind, as they can eventually become 
unsecured and create a litter problem.

5.9.1.9  m u lc h i n g

mulching of the planting site fulfils two main requirements:

• it suppresses weeds around the plants, reducing competition for resources such as light, 
moisture and nutrients; and

• it assists in water retention, keeping plant roots cool and moist.

Depending on the type of mulch used, mulching may also help improve soil structure by increasing the 
organic content. types of mulch available include:

• organic materials, such as hay, sugarcane waste bark, wood chips, cardboard, newspaper, and 
natural woven cloths such as jute or hessian; and

• inorganic materials, such as polyethylene woven cloth and geotextiles.

the relative benefit of the various types of mulch will depend on the circumstances at each site. 

the use of mulch may reduce the need for follow-up herbicide spraying by suppressing weeds, but 
keep in mind that mulch could also prevent the seeds of native plants from germinating.

apply mulches such as hay and wood chips to a depth of approximately 75-100mm, as this will prevent 
light penetration while still allowing movement of air and moisture to the soil and plant roots. Be aware 
that mulch applied too thickly will prevent water (from rainfall or irrigation) from saturating the soil.

You may choose to simply mulch around individual plants (say to a radius of 50cm) or blanket mulch 
the entire site. with most native species it is important to prevent the mulch from touching the stems 
of the plants as this may lead to decay, this will depend on the type of mulch and the species planted.

as with tree guarding, mulching can be an expensive addition to your planting budget. Consider if it is 
really necessary. For example, a planting of pioneering rainforest species in productive soils will rapidly 
create a canopy shading out competing weeds, thus reducing the need for mulch. in this situation, 
scheduling maintenance sprays to control weeds while the plants are establishing may be all that is 
required. this approach also allows for natural recruitment to occur.

Tree guards in use
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5.9.1.10 m A i n t e n A n c e  o f  t h e  p l A n t i n g

maintenance, as with all ecological restoration work is fundamental in ensuring project success.   
maintenance of the planting includes tasks such as:

• Herbicide spraying to control competing weeds;

• watering while plants are establishing.  this is often highly variable and depends on the suite of 
species planted, weather conditions and time of year when planted.  a watering schedule may 
consist of watering every day for week 1, twice per week for weeks 2-6 and then weekly from 
weeks 6-12;

• Repair of tree guards if they become damaged;

• Replenishment of mulch;

• maintaining exclusion fencing; and

• additional planting if required.

additional planting may be required to replace plants that do not survive (e.g. to meet survival rate 
requirements, or to fill gaps), but it may also be necessary to introduce new species at different stages 
of vegetation succession. For example, in a rainforest planting, mature-phase species that do not 
tolerate frost, sun or wind exposure are best introduced after a canopy of pioneer species has formed.  
Use an adaptive management approach, if one plant species consistently dies on a site, you should 
consider using in its place a species that is performing well.

take time to visit your planting site regularly to observe how it is progressing and to ensure timely 
scheduling of required tasks. maintenance will be required for several years following installation of 
the plants, although if maintenance is regular and thorough during the first 1-2 years, maintenance 
requirements are likely to taper off significantly in the following years. Getting the plants in the ground 
is just the first step. only ongoing maintenance will determine if the planting will ultimately be 
successful.

5.9.1.11 co n c lu s i o n

it is important to bear in mind that reintroducing plant material to a site simply kick-starts the 
restoration process. the planting itself is not the end-product. Despite the warm feeling of satisfaction 
that we experience when we stand back and survey a planting that we have contributed to, it is vital to 
remember that the end result we hope to achieve is a well-structured, complex, functioning vegetation 
community. Planting the trees is merely the starting point.

as time passes, the plantings mature and natural regeneration begins to occur, and changes will be 
observed. at some point along the way, the site will change from a purely human-created construct to 
one which naturally includes elements which are not introduced deliberately to the site. 

Events such as those listed below, will all help create a dynamic natural system:

• Competition between planted and regenerating plants will constantly change the mix of 
species present;

• Flowering and fruiting of both planted and regenerating plants, once they have reached 
maturity;

• Succession, resulting in changes to the structure and complexity of the vegetation;
• increased numbers and diversity of animals using the site, as leaf litter and fallen branches 

accumulate, and tree hollows form; and
• mature trees senescing, dying, and eventually contributing to the soil organic content.

This is the desired end-product – a fully-functioning system that can support itself in perpetuity, with 
minimal maintenance and input required. take the time to think about the big-picture aspects of your 
planting when establishing the aims of the project; and the long-term results that are possible.
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5.9.2  d i r e c t  s e e d i n g

Unfortunately direct seeding has had a chequered history in SEQ.  although widely accepted as a 
viable method of establishing vegetation, there have been mixed results in SEQ and as such many land 
managers have disregarded it.

Direct seeding can be a cost effective method of establishing vegetation costing around $0.40-0.60/m2 
(kraatz et al., 2009).

there are a number of factors that determine the success of direct seeding and these are best 
considered well in advance of undertaking a project. the major considerations are:

• Weeds. Competition with weeds is one of the major determining factors of success. once 
weeds have gained dominance over the sown natives it is difficult to regain control. therefore 
good site preparation is required followed by vigilant maintenance by operators skilled in 
differentiating between germinating native and exotic species.  

• Soil/seed contact. many seeds of native species, particularly those in the myrtaceae, are small 
and unless adequate contact is made with the soil will not germinate. Conversely, such seeds 
planted at depth will also struggle to germinate. Site preparation is therefore very important.

• Fertility. the greater the fertility the greater the likelihood that weeds will gain dominance over 
sown natives.  it has been observed that less fertile sites are more successful than highly fertile 
sites.  this said, direct seeding has been shown to be a viable technique for establishing some 
rainforest species in basaltic krasnozem (red podsolic) soils of the atherton tablelands (Doust et 
al., 2006).  

• Viability. Care must be taken to ensure the seed utilised is viable. attaining a certificate of 
viability from the seed merchant is a prudent step or if you have collected seed yourself 
undertake your own viability tests. Florabank provides details on how to conduct seed viability 
tests (atSC and mortlock, 1999) (see http://www.florabank.org.au)

• Watering. watering is not advised. Provided there is good site preparation and sowing is 
undertaken at the correct time of year then watering is unnecessary and may compromise the 
project. 

• Time of year. in SEQ the most appropriate time of year to sow is autumn. the gentle autumn 
rains followed by the cooler months of winter results in better establishment of the small 
seeded natives than the pounding summer rains that are often followed by hot days.

• Harvesting. Large numbers of seeds can be lost to foraging ants and other fauna. it is best to 
treat the seed with insecticide prior to sowing to deter harvesting.

• Monocot/dicot. mixing monocotyledon species with dicotyledon species is not advised.  
Young native grass seeds are difficult to distinguish from exotics and as such will be difficult to 
manage. this said, seeding of pure monocotyledonous mixes is likely to be easier to manage. 
although some work has been undertaken in the establishment of native grasses in the context 
of agronomy (waters et al. 2000) and rangelands (Scholz, 1996) there appears to be little 
literature on establishing grasses in the sclerophyll ground layer and should be the subject of 
further investigations. Cole et al., (2000) and Chivers (2006) provide some good information (see 
http://www.florabank.org.au/ and http://ga.yourasp.com.au)

there are a number of different approaches to direct seeding. Direct seeding machines are frequently 
utilised in the southern states.  

many projects in SEQ have used machines to create broad seed beds. the approach has often included 
the following steps:

• Spray the area with a non-residual herbicide. if necessary, slash the area prior to spraying in 
order to remove bulk. wait for resprouting to occur and then spray. in an endeavor to reduce 
the weed seed bank, it is sometimes advisable to await the germination of a second generation 
of weeds and treat these again;
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• Rip the area. it is preferable to cross rip the area to generate a seed bed with clods the size of 
golf ball to tennis balls;

• Sow immediately. Sowing into the active soil surface will enable seeds to fall into niches in the 
active soil surface.  the seed mix is discussed below;

• Fence the area to prevent grazing or  
trampling; and

• Regularly monitor and treat weeds. at 
least for the first 6-12 months, treatment 
of weeds in direct seeding beds should 
be more frequent than in planting beds.

the seed mix should consider the following:

• the seed mix should include a good 
mix of large seeded and small seeded 
species.  a mix dominated by wattle 
species is likely to achieve good site 
coverage for a number of years, but may 
not have adequate secondary species to 
allow the persistence of canopy cover 
following wattle senescence;

• Heat-treat or scarify all hard coated seeds 
(e.g. acacia and Dodonaea species and 
most species in the Fabaceae). Do not 
boil the seeds;

• an ant deterrent should be added to 
the seed mix (e.g. a Permethrin powder). 
a slurry of 5gms of powder mixed with 
20ml of water is sufficient to cover 
around 1kg of seed (Dalton, 1993);

• immediately prior to sowing, bulk the 
seed mix with dry sand or saw dust. this 
enables easy sowing of the mix; and

• Hand sow the mix evenly across the active 
soil surface to achieve an even rate.

the appropriate volume of seed to use is variable 
depending on prevailing circumstances. in high 
rainfall areas of southern states, a rate of  
150-250gms/km is applied in seeding machines, 
which equates to 300–1,000gms/ha 
(= 0.03-0.1gm/m2) (Bonney, 1998). Good results 
have been achieved at high rates (up to  
0.8gm/m2), but it is likely that some of these sites 
are too dense and now require thinning.  
kraatz et al., (2009) recommends 0.5gm/m2 as a 
‘rule of thumb’ in northern australia.

Direct seeding can also be undertaken by 
placing only a pinch of seed (0.2-0.4gms) (Dalton, 
1993) into a niche created by a tool such as a 
rake-hoe which can be used to both expose and 
cultivate the soil prior to seeding.

A freshly prepared seedbed with an ‘active’ surface

 The left plot was direct seeded at the same time as the 
right was planted as part of a trial in Redlands.   

The photo represents a little over 2yrs of growth.

8 yr old direct seeding in Slacks Creek.  
Sown approx. 0.3gm/m2
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5.9.3  b r u s h - m At t i n g

Brush-matting requires that a supply of seed-bearing stems and branches be available which will provide 
the source of propagules to stimulate regeneration. the stems may be stockpiled briefly, or transferred 
immediately to the reintroduction site. Care must be taken to harvest the stems at a stage when they hold 
viable seed, and to monitor storage to ensure seed does not drop prior to use.

the harvested stems are laid over the area to be restored. Preparation of the site prior to brush-matting 
may be necessary e.g. ensure soil micro-organisms are present. Eventually the seed from the branches will 
drop to the ground, be covered over with soil by the movement of wind and wildlife, and germinate. of 
course, follow-up maintenance, including weed control, will be required while the plants are becoming 
established. 

this technique is frequently used in extractive industry such as sand mining in coastal heath. Vegetative 
material bearing seed, together with the retained topsoil layer are returned to the re-contoured site during 
post-mining restoration.

However, brush-matting is not restricted to this situation. For example, it may be possible to collect and 
broadcast the seed-bearing heads of native grasses such as kangaroo grass (Themeda triandra) as a quick 
and easy means of stimulating regeneration at a restoration site. 

the following should be considered in relation to attaining brush-matting:

1. Don’t collect from threatened Regional Ecosystems or from sites where threatened species are 
present; and

2. Don’t cause damage to the donor site by over-harvesting. ideally, harvest only from sites which are 
going to be cleared anyway e.g. for development.

Brush-matting is particularly useful in situations that are prone to wind erosion, as the vegetative material 
acts as a stabiliser, as well as delivering the seed to the required location. Brush-matting also helps to 
provide habitat, as well as increasing the texture of a site by creating micro-niches. 

5.9.4  h y d r o s e e d i n g  A n d  h y d r o m u lc h i n g 

Hydromulching and hydroseeding (often referred to as one and the same) are effective methods of 
surface stabilisation and/or seed application for landscapes (such as large or inaccessible areas), where 
more traditional means of mulching or planting would be costly and/or difficult.  

Hydromulching entails combining cellulose, tackifiers and water in a hydromulching machine (JB 
Hydroseed, 2010). this resulting slurry, transported in a tank on a truck or trailer is then sprayed over 
prepared ground in a uniform layer for the purpose that it is intended. Sometimes a dye is added to 
assist in identifying areas that have been covered.

when seed and fertilisers are included in the hydromulch mix, the process can be defined as 
‘hydroseeding’. Because the mix is applied to the ground surface, the cellulose can separate seed from 
direct soil/seed contact. as such, the germination of small seeded species (e.g. myrtaceae) is often 
prohibited, and therefore the technique is primarily suited to large seeded species (e.g. mimosaceae).  

5.9.5  t r A n s p l A n t i n g

transplanting, also termed translocation, involves moving established plants from one site (donor site) to 
another (receiving site). Plants may be either transferred directly to the receiving site, or placed in pots in 
order to be cared for in a plant nursery prior to planting. Plants that spend an intermediate period of time 
in pots are more likely to be successfully transplanted.

transplanting is best suited to grasses and soft herbaceous plants such as rushes, sedges, groundcovers, 
ferns and lilies. trees and shrubs are more difficult to transplant due to the need to keep the roots relatively 
intact. Clumping plants that can be broken up into a number of smaller clumps for transplantation are 
ideal. Case Studies 7 and 10 describe situations where translocation of suitable plants were undertaken. 
note that permits under the Nature Conservation Act 1992 and possibly also under the Environment 
Protection and Biodiversity Conservation Act 1999 must be obtained prior to translocation of native plants. 
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5.9.6  t r A n s lo c At i o n  o f  to p s o i l

Stripping and stockpiling the top 50 to 100mm of topsoil from mining sites is a well-accepted means 
of carrying out post-mining restoration. this topsoil layer contains seeds, rootstock, rhizomes, tubers 
and soil micro-organisms. Stripped soil can only be stored for a limited time period due to the loss of 
viability of soil organisms and propagules, and the risk of decomposition.

Case Study 8 describes a situation where translocation of sections of intact topsoil was used to move an 
entire vegetation community. 

5.9.7  lo n g - s t e m  p l A n t s

a technique which is becoming more widely used is the planting of long-stem plants. these trees are 
propagated in small tubes in the nursery for 10-18 months, after which they have developed long 
woody stems more than 1m high. Careful use of slow-release fertilisers ensures plants do not become 
pot-bound. the long-stem trees are then planted to a depth of 1m, and an extensive network of roots 
develop from the buried stem. this technique has the advantage of:

• no post-planting watering required;

• increased growth rates;

• Higher survival rates; and

• Reduces plant losses, as plants are less likely to be ripped out by flood.

Experimentation has shown that this technique can be used successfully in riparian areas and  
sand-dunes (where long-stem plants are able to resist erosion, access reliable soil moisture, have less 
root competition, and a stable soil temperature) but long-stem plants are now also used on rainforest 
and saline sites. the main reason for its success appears to be that it encourages development of a 
robust root-network. it is suitable for most hard-tissue plants.

there is reduced use of resources because site preparation is lessened, tree guards are not necessary, 
post-planting maintenance is minimal, and use of fertiliser and water is restricted. However, more time 
is required to allow plants to grow to a suitable height in the nursery, and more time and energy are 
expended digging 1m deep holes.

a guide on how to grow long-stem seedlings and the planting technique can be found at:  
http://www.australianplants.org

C A S E  S T U D Y  7
t r A n s lo c At i o n  o f  s h i n y 
p l e c t r A n t h u s

Raising the height of the wall of the Hinze Dam in the Gold 
Coast hinterland is due to result in the inundation of hundreds 
of hectares of vegetation. as part of the rehabilitation works 
associated with this project, transplanting of threatened 
species was undertaken in order to conserve genetic diversity. 
one species, the endangered shiny plectranthus (Plectranthus 
nitidus), was particularly suitable for translocation, as it is a 
small, soft herbaceous plant that occurs in the ground layer of 
riparian areas, moist rainforests and rocky outcrops. the plants 
were collected from the inundation zone and transplanted to 
receiving sites higher up in the catchment area of the dam. 
ongoing monitoring of the transplanted shiny plectranthus 
is being undertaken to ensure success and to date, the initial 
population size transplanted has doubled.
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b Ac kg r o u n d
the development site “Brightwater Estate” at 
Bundilla on the Sunshine Coast, Queensland in part 
supported broad areas of heath habitat for several at 
risk species including Blandiflora grandiflora, Acacia 
baueri, Schoenus scabripes, Boronia rivularis and Acacia 
attenuata. 

the developer, Stockland, worked in conjunction with 
the University of the Sunshine Coast to undertake 
a large scale translocation of the heath that was 
otherwise at risk of being lost to development. 

i m p l e m e n tAt i o n 
a total area of 12.2 hectares of heath was translocated 
to a 15 hectare plot located at the University. ‘Biscuits’ 
or ‘turves’ of soil from the heath were moved in 2m 
square pieces of 300-400mm deep. this included 
plants, seed stock, animals and trees (trees were 
pruned to 1.5m tall prior to transport). an excavator 
was used to lift turves intact and load them on to 
trucks to carry them to the University site.  

the 15 hectare plot at the University was prepared 
to receive the translocated turves by removing soil 
to ensure the water table was maintained and by 
monitoring nutrient levels. 

the project cost approximately $5 million to 
implement.

the University of Sunshine Coast has been undertaking 
monitoring of the plots and is the subject of a number 
of PhDs.

Visual assessment during the author’s site inspection 
indicated that there were little differences between the 
diversity and structure expected in the undisturbed 
community.

l e s s o n  l e A r n t
the method appears to be an effective approach to 
establishing heath, however, the situation is unique in 
that large areas of heath are rarely available for removal 
and the cost is highly prohibitive. nonetheless, the 
project demonstrates that with good planning and an 
understanding of ecosystem processes that soil can be 
transferred from one site to another for the purpose of 
establishing vegetation.

C A S E  S T U D Y  8 s i p py  d o w n s  h e At h  t r A n s lo c At i o n

On ground image of the translocated heath in 2010

Receiving site prior to translocation in 2007

Receiving site following translocation in 2008

© Google Earth

© Google Earth
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5.9.8  l Ay e r i n g

Layering is a useful technique to apply when planting to stabilise coastal dunes. Simply dig a 20cm 
deep trench, drop in a 50cm length of stolon taken from beach spinifex (Spinifex sericeus), yellow beach 
bean (Vigna marina) or goat’s foot morning glory vine (Ipomoea pes-caprae subsp. brasiliensis), and back-
fill the trench. no watering is necessary, and the rapid colonisation ability of these species will quickly 
stabilise newly formed or disturbed dunes.

5.9.9  g u i d e l i n e s  f o r  co l l e c t i n g  s e e d  A n d  v e g e tAt i v e  m At e r i A l

Guidelines for collecting seed and vegetative material for planting in restoration projects in or near 
natural areas are detailed below. make sure that the appropriate permits have been obtained if 
collecting seed from plants listed under the Nature Conservation Act 1992 or collecting from a national 
Park. Collecting from council owned land is also likely to need prior approval from the relevant council. 

5.9.9.1  s e e d  co l l e c t i o n

it is important to consider the issue of genetics in the selection of seeds and seedlings. the following 
Guidelines have been developed to provide practical assistance when collecting seeds for use in 
restoration projects (Playford, 1998; Gold Coast City Council, 2007):

• Collect in an area within the local catchment, preferably with the same aspect, generally no 
further than a 10 kilometre radius. the extent of the collection area will vary depending on the 
method of seed dispersal (which influences the ease of gene flow). For example, fig seed can 
be more widely dispersed by flying fox than seed from a lomandra that drops straight from the 
parent plant;

• Collect from as many ‘wild’ growing plants as possible to ensure variation. Seeds should not 
always be gathered from a favourite or easy-to-access site, nor should they be picked only from 
well-laden or easy-to-reach specimens (all of which ensure lack of variation);

• Collect seed from several (at least 10) well-spaced plants to reduce the possibility of them being 
related. mix together equal amounts of seed from each plant before sowing. this is particularly 
important if planting uncommon or rare species;

• if the planting program is to be ongoing, identify each seed collection plant so that different 
plants can be used in the following years;

• Do not collect only from “good looking” specimens. Such plants may be in this condition 
because they are responding to certain favourable environmental conditions present at the 
time. if these conditions change in any way so may their ability to survive;

• try not to collect from isolated plants, as self-pollination and/or inbreeding may have occurred 
and this can often yield low quality seed;

• Seed collection from plantations and other planted specimens requires caution. a plantation 
will be a poor source of seed if it was derived from the seeds of a single plant, or from seeds of 
unsuitable provenance;

• Seed collected from woodlands or forests where only a few trees have flowered well will also 
tend to be more inbred than seed collected after a heavy flowering year when it is likely that 
greater rates of out-crossing have occurred; and

• Be careful not to strip plants of their seeds as they may be important food for wildlife. over-
harvesting may also negatively impact on the local seed bank available for natural regeneration 
in the area of collection. 
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5.9.9.2  co l l e c t i o n  o f  v e g e tAt i v e  m At e r i A l

the use of vegetatively propagated plants in restoration projects may be necessary if insufficient 
local viable seed is available or if germination of seeds is prolonged, erratic or difficult. Vegetative 
propagation can be a useful tool, especially when propagating ground layer plants that spread by 
bulbs, corms, rhizomes or stolons, such as native grasses, matrush (Lomandra spp.), flax lilies (Dianella 
spp.), and native ginger (Alpinea spp.).

Vegetative propagation includes the use of stem or root cuttings, aerial layering or division, and plants 
produced through these methods are genetically identical to parent plants. there is a lack of genetic 
variability within a planting and thus the possibility of increased susceptibility to disease and insect 
attack.

Guidelines for collection of vegetative 
material are similar to those for 
collection of seed.
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6.1 d A i ly  r e co r d  s h e e t
a record of the work undertaken at a site each day when visited should be maintained. this Daily 
Record Sheet includes details such as:

• Date and staff who worked that day;
• the work done, area covered, weeds controlled and the methods used to do it;
• weather conditions, including temperature, wind speed and direction and humidity;
• Growing conditions;
• Fauna observed at the site; 
• Flowering and fruiting of native plants;
• observation of results of previous works; and 
• any other observation of interest and relevance to the restoration of the site.

the purpose of keeping a Daily Record Sheet is predominantly to allow a long-term, accurate record of 
actions taken and changes in conditions at a site over the time that it is being restored. this information 
can be used to determine the costs of restoration at a site. Daily Record Sheets are a valuable tool for 
learning, as techniques which have shown to have been successful can be further refined and used on 
other sites. (see Appendix B)

6.2 c h e m i c A l  u s Ag e
in addition to the daily record, legislation requirements under the Agricultural Chemicals Distribution 
Control Act 1966 specify that a record must be kept of herbicides applied – such as the name of the 
herbicide, quantity used, dilution rate, method of application and weather conditions. this record can 
be incorporated into the Daily Record Sheet in order to reduce time required to record the day’s works 
and keep all relevant information together.

6  M A I N tA I N I N G  S I t E 
R E CO R D S

“It is important to bear in mind that reintroducing plant 
material to a site simply kick-starts the restoration process.”

6
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7.1 i n f o r m A l  m o n i to r i n g
For most ecological restorationists concerned primarily with hands-on restoration work, informal 
techniques will be sufficient to meet monitoring needs. one of the best ways to do this is with 
photopoints. a permanent photopoint can be set up using a star picket marked with fluorescent yellow 
safety cap, so that a photograph may be taken of the site at regular intervals as it is being restored. a 
time series of photographs, from a degraded state prior to the commencement of restoration, through 
the transition stages, to the minimum maintenance stage, can be a powerful reminder of the changes 
that have been achieved by restoration. Photos can also inspire others by showing what can be 
achieved at one site is certainly possible at another.

Daily Record Sheets (as described in section 6.1) are another means of informal monitoring (see 
Appendix B).

7.2 f o r m A l  m o n i to r i n g
Formal monitoring, using carefully collected quantitative data from plots (quadrates and transects) is 
time-consuming, and the data may require painstaking analysis. as such, this may be better undertaken 
by restoration ecologists, independent from the project. However, formal monitoring is able to 
provide additional information that informal observations cannot. this is likely to be important when 
determining whether Performance indicators have been achieved and whether the project is heading 
in the right direction to achieve project goals.

one potential approach is to measure the progress of the site utilising the BioCondition tool.  
BioCondition is a terrestrial vegetation condition assessment tool for biodiversity in Queensland. this 
method involves assessing, scoring and weighting various vegetative attributes (such as native plant 
species richness, tree canopy cover and fallen woody material) and landscape attributes (such as size 
of patch, context and connection) in order to obtain a final BioCondition score. the score ranges from 
a rating of 1 (for ‘good’ biodiversity condition) to 4 (for ‘poor’ biodiversity condition). BioCondition 
was designed to allow comparisons to be made of biodiversity between sites, and to enable rigorous 
decision-making at State, regional, and local levels, but it could also be adopted as a way of assessing 
the progression of restoration on a site over time. measurements may also be compared against 
benchmarks determined from reference sites and/or the base condition of the subject site prior to 
commencement of ecological restoration works. more details are available at:  
http://www.derm.qld.gov.au

other detailed methods can be utilised such as fauna survey/trapping to ascertain whether the 
fauna assemblage is tending toward that expected in an undisturbed community, although this is an 
expensive option and needs to be undertaken by specialists in possession of relevant licenses. 

whatever approach is adopted, it is important that it serves the purpose of determining whether 
Performance indicators and aims of the project have been or will be achieved.  

7  M O N I tO R I N G  A N D 
E vA LUAt I O N

“Evaluation helps determine if project goals and objectives 
have been met, and provides the opportunity to analyse what 

has worked really well, and what may have gone wrong..”

7
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7.3 e vA luAt i o n
Evaluation helps determine if project goals and objectives have been met, and provides the 
opportunity to analyse what has worked really well, and what may have gone wrong. Carrying out 
restoration works without taking the time to assess on a regular basis, the progress that has been made 
may result in costly mistakes being made both ecologically and financially.

7.4 A d A p t i v e  m A n Ag e m e n t
adaptive management involves learning from previous management actions in order to improve future 
management. there are two types of adaptive management:

• Passive adaptive management. the responses of the system are monitored and used to 
improve management e.g. an unplanned fire triggers a flush of germinating seeds, resulting in 
the decision to send a team of restoration workers to spot-spray herbicide to control new weed 
growth.

• Active adaptive management. management actions are taken partially to improve learning 
about the system e.g. a decision is made to conduct a planned burn in a section of a restoration 
site, in order to observe the germination response of both native and non-native plants in this 
particular vegetation community to fire.  this results in a massive establishment of weeds and 
hence is not pursued as a viable technique.  

7.5 r e p o r t i n g
Practically every funded restoration project 
will have a requirement for regular reporting. 
Stakeholders will want details about the work 
undertaken, funds expended, and whether the 
objectives of the project are being met. there is 
usually a standard format for such reports.

another important aspect of reporting is to 
share an account of a project (successful or not) 
with other practitioners. this could be published 
in a journal (e.g. Ecological management and 
Restoration), newsletter (e.g. Land for wildlife) 
or a presentation can be made at a relevant 
conference or meeting. Either way, the vital 
point is that knowledge gained, through both 
successes and failures, is of great value to 
restoration workers, in helping them to refine 
techniques and gain new understandings of how 
to influence ecological processes to bring about 
restoration.
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8  P R AC t I C E S  f O R 
PA R t I C U L A R  E CO S yS t E M S

“In most instances at least 2-5 years are 
required to ensure the success of a project.”

8

whilst the techniques outlined in this manual are applicable to a range of ecosystems, it is worthwhile 
considering some of the practices that should be considered when undertaking ecological restoration 
in particular ecosystems.

8.1 f r e s h wAt e r  w e t l A n d s  A n d  r i pA r i A n  co r r i d o r s 
although freshwater wetlands and riparian corridors cover a broad range of ecosystems there are a 
number of considerations common to all including:

• these environments frequently provide habitat for frogs. Globally there has been a decline 
in frog numbers which has been attributed to the spread of Chytrid fungus. to minimise the 
likelihood of further spreading this disease, equipment and boots should be sanitised prior to 
commencing work in wetland and riparian/waterway environments;

• Given impacts of herbicides on aquatic life there should be restricted use of herbicides in these 
environments with preference given to aquatic fauna ‘friendly’ products; and

• weeds are difficult to address in wetlands and waterways.  Frequently native and exotic species 
look similar and as such great care must be paid to their management.  in some circumstances 
native species will act like weeds such as Phragmites australis or Typha orientalis, and depending 
on the goal of your restoration project, may require management. manual control is often 
required in the first instance so as to avoid eutrophication of waters particularly in the instance 
of floating aquatic weeds. that is, the use of chemicals to overspray a large mass of weeds 
results in the material sinking to the bottom resulting in massive and rapid input of nutrients 
into the system.

there are some issues particularly relevant to riparian corridors/waterways. although erosion is a 
natural process in waterways we are frequently faced with rapidly eroding banks due to the historic 
clearing of vegetation and altered hydrological patterns.  ‘Scour’ of banks is one of the most common 
forms of erosion targeted for treatment.  

Some considerations when dealing with erosion include:

• Frequently geotextiles (e.g. jute) are used in favour of mulch in waterways because they are 
less likely to wash away in flooding events. these are often used where the bank has been  
re-contoured;

• in many instances the re-contouring of banks is either difficult and/or cost prohibitive. Planting 
directly into the bank is a solution, but the key to most bank erosion problems is the actively 
eroding toe and as such this area must also be addressed (Price and Lovett, 1999). Planting 
in this zone is difficult and to maximise success it has been recommended that the roots of 
species are matched with the size of the slump; and

• the use of long-stem plants are useful in creek bank restoration as they are less likely to wash 
away during floods.

Case Study 9 demonstrates use of the Fabrication approach, where erosion control was achieved using 
a combination of re-contouring and jute matting while planted seedlings became established.
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with regard to artificial wetlands the guide “Planting wetlands and Dams” by nick Romanowski (2009) 
provides many useful tips.  Some of these include:

• only using a limited range of plants in the initial planting followed by introducing additional 
species overtime through staggered plantings; and

• Care must be given in wetland environments to protect plantings from grazing during 
establishment.

C A S E  S T U D Y 9
h o m e s t e A d  pA r k ,  lo g A n  wAt e r wAy 
p l A n t i n g

b Ac kg r o u n d
a tributary of Slacks Creek within Homestead Park, 
Shailer Park, was rehabilitated as part of Logan City 
Council’s waterway Rehabilitation action Plan.  

the tributary was deeply incised with banks very 
steep to cliffed and undercut. Due to the urbanisation 
of surrounds and modification to the waterway, a 
pre-European vegetation community was not likely 
to be attained and hence a fabrication approach to 
restoration was adopted.

i m p l e m e n tAt i o n 
a 432 square metre section of the north bank was 
selected for rehabilitation.

the stream bank was graded to a 45° angle and 
weeds controlled. immediately following stream bank 
remodelling, thick jute mat was laid to prevent soil 
erosion and control weed growth.

Seedlings were planted along the bank through the 
jute matting by cutting X-shaped slits. 

l e s s o n  l e A r n t
the technique of controlling weeds, applying jute and 
subsequent planting with a mix of riparian species 
proved effective at bank stabilisation, preventing weed 
re-establishment and establishing a fabricated habitat.

Above - project implementation in 2004

below - the site in 2010
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8.2 s A lt m A r s h  A n d  m A n g r o v e
any work in saltmarsh and mangrove communities is likely to require a permit under the Fisheries Act 1994. 

Laegdsgaard (2006) undertook a review of ecology, disturbance and restoration of coastal saltmarsh in 
australia. in the review made several key points that are pertinent to saltmarsh restoration:

• “Actions such as fencing to remove cattle from saltmarsh areas, diversion of stormwater away from 
saltmarsh and weed removal are the most common rehabilitation methods for saltmarsh.”;

• “Zonation of saltmarsh plants requires a specific combination of land gradients (to ensure 
inundation) and soil salinity.”;

• “The best results from restoration are generally achieved where the environment has been prepared 
for the natural recolonisation or regeneration of saltmarsh plants.”;

• “In transplantation from natural sites, it is important to consider the impacts to the donor sites and 
that the effects of harvesting may take some time to recover.”; and

• “Saltmarsh areas that are restored using transplants from donor sites may establish a compliment of 
fauna faster as some may be transported in with the transplant. This is effectively inoculating the site 
with fauna.”

C A S E  S T U D Y 1 0
s A lt wAt e r  c r e e k  r e co n s t r u c t i o n 
o f  s A lt m A r s h

b Ac kg r o u n d
this project was undertaken by the Department of transport 
and main Roads in conjunction with FRC Environmental to 
offset the impacts of the Houghton Highway duplication 
on saltmarsh.  Four species of the saltmarsh community 
(Sporobolus virginicus, Sesuvium portulacastrum, Suaeda 
australia and Sarcocornia quinqueflora) were transplanted to a 
degraded site on Brenner Road, Rothwell using a number of 
experimental treatments, including the use of ‘plugs’.

i m p l e m e n tAt i o n 
in march 2008 the plugs of saltmarsh were attained using 
a shovel from the donor site. Plugs were individually 
transplanted into two transects with or without geotextile 
matting.  two years following transplantation, saltmarsh 
survival was compared between the two transects.  it was 
found that only 33% of the plugs without geotextile matting 
survived compared to 80% of those planted with geotextile 
matting, which had begun to spread. 

monitoring of epifauna (crabs, gastropods) showed an 
increase in use of rehabilitated areas compared to bare 
patches. 

l e s s o n  l e A r n t
FRC Environmental made the following recommendations 
at the end of the trial in relation to transplanting plugs of 
saltmarsh:

• Future transplanting of saltmarsh should be undertaken on 
geotextile material; and

• Saltmarsh plants should be planted as close together as 
possible to aid in coalescence.

installing the plugs. with geotextile on the 
left and without on the right.

same area in 2010. without geotextile on the 
left and with on the right.

Results and implementation photograph courtesy 
of the Department of Transport and Main Roads in 
conjunction with FRC Environmental.
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many of the approaches and techniques outlined in the nSw Saltwater wetlands Rehabilitation manual 
(DEEC, 2008) are applicable in SEQ (see http://www.environment.nsw.gov.au)

Case Study 10 (on previous page) describes restoration of a degraded saltmarsh site by transplanting 
‘plugs’ of suitable species. 

8.3 h e At h
Heath is a community occurring in diverse locations including mountains and in wet and dry areas of 
the coastal plain. most montane heath in SEQ occurs in protected estate (e.g. Glass House mountains, 
mt Coolum, Lamington) and because of its location has not been subject to significant levels of 
disturbance, although impacts from recreational use of these areas can be severe.

Lowland heath of the mainland has been all but lost from the Gold Coast and is frequently impacted 
where it occurs near urbanised areas on the Sunshine Coast. Heath can be significantly impacted by 
changed hydrological and nutrient regimes. Given this, before any work is undertaken in these systems 
these abiotic impacts must be addressed prior to biotic impacts such as weeds. Site assessment is 
critical in this community to identify the source of the abiotic impact such as nutrient sources from 
urban runoff, inappropriate fire regimes etc.

8.4 s c l e r o p h y l l  f o r e s t s
the most common vegetation communities in SEQ are sclerophyll forest. Sclerophyll can be broadly 
grouped into three sub categories in the region:

• Swamp sclerophyll forest (e.g. melaleuca forests);

• wet sclerophyll forest (e.g. flooded gum forest with rainforest understorey); and

• Dry sclerophyll forest (e.g. spotted gum forests).

Significantly, the desired fire interval in each of these communities is quite different and as such 
influences how fire should, or shouldn’t, be used in each as a restoration tool. Protection from fire may 
be necessary while saplings are establishing.

Carr et al., (2010) outline a number of considerations for eucalypt woodland plantings, most of which 
have been discussed in this manual. of note however is the recommendation to deplete soil nutrients 
(particularly nitrogen and phosphorus) before planting to resist re-invasion by exotic weeds through:

• weed harvest, scalping, sugar (or organic carbon) application; 

• ‘mining’ of nutrients using unfertilised crops; and

• Subsequent establishment of dense kangaroo grass (Themeda triandra) swards to continue 
‘locking up’ nutrients.

although these recommendations apply to woodlands as opposed to open forest, there are likely to be 
situations in the SEQ region where similar approaches may prove beneficial.

8.5 r A i n f o r e s t
there are numerous rainforest associations in the region including:

• Coastal or littoral rainforest (notophyll vine forest);

• warm temperate rainforest (simple notophyll vine forest);

• Dry rainforest (araucarian notophyll vine forest or araucarian microphyll vine forest); 

• Subtropical rainforests; and

• Cool temperate rainforest (microphyll vine/fern forest).

as the latter occurs at altitude, it is largely protected in national parks and is infrequently the subject of 
ecological restoration in SEQ.
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the manual emphasizes a preference for the use of natural Regeneration or assisted Regeneration 
where regeneration capacity exists. there are instances where this capacity has been lost and it 
is necessary to undertake planting. kooyman (1996) identifies a number of considerations when 
undertaking rainforest reconstruction work including:

• when planting is required, the preferred size is 200mm/1 litre bags or similar. Plants should be 
60-70cm tall;

• Frost hardy species can be used as a nurse crop where necessary. known frost hardy species 
include black wood (Acacia melanoxylon), brown kurrajong (Commersonia bartramia), native 
quince (Guioa semiglauca, Mallotus spp.), sweet pittosporum (Pittosporum undulatum) and 
corduroy tree (Sarcopteryx stipata);

• wind breaks and edge plantings are useful; and
• Vine species should not be planted until canopy species have grown sufficiently so that they 

can be supported.

8.6 b e Ac h  f o r e d u n e
the beach foredune is a harsh environment in which to establish plants being subject to salt spray, 
onshore winds and a sandy substrate.  at times there may be a need to stabilize sand through a variety 
of methods including matting.  

where planting is required it may be necessary to commence with ground cover species such as beach 
spinifex (Spinifex sericeus), yellow beach bean (Vigna marina) or goat’s foot morning glory vine (Ipomoea 
pes-caprae subsp. brasiliensis) to assist in stabilising the site.  trees and shrubs may require protection 
from wind and sand blasting through the use of tree guards.  

where moisture retention is poor consider using water retention crystals and/or regular watering. 
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w e b s i t e s
aaBR website:  

www.aabr.org.au

australian Plants website:  
www.australianplants.org

DERm website: 
www.derm.qld.gov.au

DPi website:  
www.dpi.qld.gov.au

DSEwPC website: 
www.environment.gov.au/biodiversity

Florabank:  
www.florabank.org.au

nSw Department of Environment and Climate 
Change:  
www.environment.nsw.gov.au

Sunshine Coast Council:  
www.sunshinecoast.qld.gov.au

wildlife Friendly Fencing Project:  
www.wildlifefriendlyfencing.com

Abiotic:  non biological influences such as light, 
wind, modified hydrological regimes and 
changed soil conditions.

biodiversity:  the variety of life and its processes, 
including diversity of organisms, genetic 
diversity, and the communities and 
ecosystems in which they occur.

biotic:  Biological influences such as pests (weeds 
and animals) and ‘rogue’ native plant species.

Ecological restoration:  the process of assisting 
the recovery of an ecosystem that has 
been degraded, damaged, or destroyed. 
Compare with Rehabilitation.

Ecologically sustainable development (ESD): 
Development that improves the total 
quality of life, both now and in the future, 
in a way that maintains the ecological 
processes on which life depends.  the 
targets of the South East Queensland 
natural Resource management Plan 2009–
2031 represent the outcomes of ESD.

Ecosystem services:  the goods and services 
provided by ecosystems that benefit, 
sustain and support the wellbeing of 
people. they include production of food 
and medicines, regulation of climate and 
disease, provision of productive soils, clean 
water and air, opportunities for recreation 
and spiritual benefits. (from SEQRP)

Ecosystem:  Consists of the biota (plants, 
animals, microorganisms) within a given 
area, the environment that sustains it, and 
their interactions.

Environmental Weeds:  all weeds impacting 
the environment including those listed 
under the Land Protection (and Stock Route 
Management) Act 2002 and local council 
ordinances.

function:  the dynamic attributes of an 
ecosystem, including interactions among 
organisms and interactions between 
organisms and their environment.

Indigenous species:  the biota that occur in a 
particular location such as in a reference 
ecosystem (see also Local provenance).

Local provenance:  indigenous species 
established form the seed sourced from 
natural populations within a particular site 
or area (see also Indigenous species).

Niche:  the part of the environment into which a 
species fits (i.e. its specific habitat), and to 
which it is adapted.

Performance Indicators:  Provide very clear 
goals and are used to establish if the 
aims and objectives of the ecological 
restoration plan are being met.

G LO S S A R y
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Precautionary principle:  where there are 
threats of serious or irreversible damage, 
lack of full scientific certainty shall not 
be used as a reason for postponing 
cost-effective measures to prevent 
environmental degradation.

Reference ecosystem (or reference 
community): an ecosystem that serves 
as the model for planning an ecological 
restoration project and as a reference 
against which the success of the project 
can be evaluated.  the reference ecosystem 
has not been subject to extensive past 
disturbance.

Regional Ecosystems (REs):  Communities of 
vegetation that is consistently associated 
with a particular combination of geology, 
land form and soil in a bioregion. the 
Queensland Herbarium has mapped the 
remnant extent of regional ecosystems for 
much of the state using a combination of 
satellite imagery, aerial photography and 
on-ground studies.

Rehabilitation:  Emphasises the reparation of 
ecosystem processes, productivity and 
services, without necessarily re-establishing 
the pre-existing biotic integrity.

Resilience:  the ability of an ecosystem to 
regain structural and functional attributes 
that have suffered harm from stress or 
disturbance.

Self-sustaining:  a restored ecosystem which 
is resilient to disturbance and requires 
minimal long-term management input.

Structure:  all vegetative elements within an 
ecosystem either dead or alive including, 
but not limited to, trees, shrubs, ground 
covers, lianes, logs and leaf litter. 

Succession:  the directional non-seasonal 
cumulative change in the types of plant 
species occupying an area through time. 
it involves the processes of colonization, 
establishment, and extinction. most 
successions contain a number of stages, 
each of which are characterised a particular 
dominant species assemblage.

threatened species:  Plants or animals which 
have been listed as extinct, extinct in the 
wild, critically endangered, endangered, 
vulnerable, rare or conservation dependant 
under either federal or state legislation.

vegetation community:  an assemblage of 
particular populations of different plant 
species within a specified location in space 
and time.

ACDC:  agricultural Chemicals Distribution 
Control

bfP:  Brisbane Forest Park

bRAIN:  Brisbane Rainforest action and 
information network

CSP:  Cut-Scrape-Paint

DEEDI:  Department of Employment, Economic 
Development and innovation

GCCC:  Gold Coast City Council

IWM:  integrated weed management

MSDS:  material Safety Data Sheet

PPE:  Personal Protective Equipment

RE:  Regional Ecosystem

SEq:  South East Queensland

SEqfbC:  South East Queensland Fire and 
Biodiversity Consortium

SERI:  Society for Ecological Restoration 
international

AC R O N y M S
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a P P E n D i X  A

ExAMPLES OF PROjEC T CHECK 
L ISTS AND SITE RISK ASSESSMENT 
/INDUC TION RECORD

•   Project Checklist modified from Sunshine 
Coast Regional Council natural areas Project 
Checklist

•   Site Risk assessment courtesy of Sunshine 
Coast Regional Council
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Page 1 of 6 

Natural Areas Project/Activity Checklist 
1. PROJECT DESCRIPTION 

Project/Activity Title 

Officer undertaking Project/Activity N/A

Planned commencement and end date for Project/Activity          
Provide an overview of Project/Activity 

Risks (Identify the risks associated with this project/activity 

Officer undertaking this check 
Same as above  Date

Is this activity to occur on Council managed land N/A

Note for a project to be undertaken on property not managed by Council. Approval from the 
Manager is required.

Is this project identified in your current annual plan? N/A

Has this activity been budgeted for? N/A

(If the project has not been included within the annual work plan or does not have an identified budget this project cannot proceed). 

What is the identified budget for this project/activity $

What is the job number for this project/activity 
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Page 2 of 6 
2. COUNCIL MANAGEMENT 
Property Tenure – Description including property number & descriptions Check Proclaim   

Property Number
Owner
Legal Description (as per Proclaim)        
Property Type (as per Proclaim)         

Check Emap  
What is the property shown within Councils Mapping System – Open Space Layer  
Gazetted

Is this activity to occur on Amenity Reserve Undeveloped  N/A  

FOLLOW ADDITIONAL STEPS BELOW SECTION 8  

Will this project/activity require Public Consultation? Yes  

3. STAKEHOLDERS 
Identify who might have an interest in this project/activity of site  

Community Group*    Strategic Planning   
Parks Field Leader 
Hinterland

Environment Policy 
Waterways  

Parks Field Leader 
Coastal

Environment Policy 
Biodiversity

Arboricultural 
Services

Development 
Assessment  

Parks Foreman Area    Road Management 
Services
Construction

Asset Manager 
Environmental 
Operations

Marketing and 
Media

Councillor    
 *Community Group 
name  
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Page 3 of 6 
4. ENVIRONMENTAL & CULTURAL CONSIDERATIONS  

Environmental 
Does this project require a permit or legislative approval?  
Have you checked that your activity does not trigger the following Act(s) which may require a 
permit? Check with Development Assessment to see if an application maybe required to be 
submitted for the works.  
Permits maybe required under the following Commonwealth and State Acts 
ENVIRONMENT PROTECTION AND BIODIVERSITY CONSERVATION ACT 1999 NATURE 
CONSERVATION ACT 1992
WATER ACT 2000
VEGETATION MANAGEMENT (REGROWTH CLEARING MORATORIUM) ACT 2009
VEGETATION MANAGEMENT ACT 1999
ENVIRONMENTAL PROTECTION ACT 1994
ABORIGINAL CULTURAL HERITAGE ACT 2003
FISHERIES ACT 1994
COASTAL PROTECTION AND MANAGEMENT ACT 1995
Wetlands Assessable
Check Emap Fauna Wetlands Impact Assessable layer  
Coastal zone assessable 
Check EPA website for requirements  
Koala Management Area 
Check Emap Fauna – Koala Mngt Area  
Fish Management Area 
Check Emap Fauna – Fish Management Area  

Are Acid Sulphate soils present No Will these be disturbed No  

Any EVR species present onsite    Yes

If Yes what considerations will be required to ensure that EVR’s are not impacted or appropriate 
management considerations have been included within project implementation.  

What are the proposed working hours.

Cultural 
Heritage Significance  

Does a recognised site of significance exist within the work area or adjacent to it.        Yes
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Page 4 of 6 
5. SAFETY CONSIDERATIONS 

Will a Minor Work Safety Plan be required 
(If no got to next Q)

Yes

Has the Minor Work Safety Plan be prepared  
(a minor works safety plan is required to be prepared and sited before works can 
commence)

N/A

Will a Job Safety Analysis be required for this activity? No  

All current Safety information can be accessed from this link  

Dial Before You Dig (DBYD)
Does a Dial Before You Dig check need to be undertaken for this Project?  No  

 Site Hazards Present 
(Other than Services)  
Confined Space  Asbestos   

Other (list)

Services
Telecommunications  Gas   Water     

Sewerage   Survey   Energex

Roadway   Bikeway

Other
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Page 5 of 6 
6. COMMUNICATIONS

Will there be any promotion of this activity No
Will you need to advise anyone of this project No

Who should be advised of the project/activity? 
Customer Services   Media and Marketing    
Local Councillor   Residents
Community Group(s)   Police, Fire, Ambulance   
Public transport companies   

How will these groups be advised? 
Group  How * (see descriptors below)  When Confirmed  

(Insert date)  

Other Identify:

7. ONGOING MAINTENANCE 

Who will be undertaking maintenance once this project/activity is finished? 
Have funds been identified to undertake ongoing maintenance 

Yes

8. ASSET MANAGEMENT UPDATE  

Will Asset Management Systems need to be advised to update data held against this 
asset?

Yes                                 (If yes provide confirmation of who will be contacted and when)  

Contact Person: Date Contacted

Additional Checks

Do you require to undertake additional checks Yes

Check with the Strategic Planning Team to see if this site has been identified for a 
future use 
Provide details of contact with Strategic Planning       

Check with Development Assessment (Development Assessment Duty Officer) to 
confirm that no approval has been given for operational works to occur on this site 
Provide details of contact with DA       
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Check with relevant section within Council to confirm any future plans associated 
with this site 
Provide details of contact with relevant section within Council 

Supervisor undertaking check Project/Activity Approved 
 Yes  

Reasons for not approving Activity 

# # Communication Type: To Whom Format How Often Responsibility

The following set of questions provides a guide to assist in determining whether some form of 
public participation should be considered for your project, plan or strategy.  

Is there a legislative trigger that requires public participation e.g. Local Government Act & IPA?  
Does the Corporate Plan require there to be public participation?  
Has the Council asked for community input on this decision or similar ones in the past?  
Has the community asked the Council to talk to them about an issue associated with a pending 
decision?  
Does the Council need to understand community values and priorities to inform policies, planning 
and service delivery (eg what the community sees as sustainable outcomes from development)?  
Will the decision have significant social, environmental and/or economic sustainability impacts for 
one or more stakeholders?  
Would the Council decision be significantly improved by input from community stakeholders?  
Is there already – or will there be – media and/or community concerns/expectations (eg. from past 
experiences) about the issues?  
Is this a complex or difficult case with widely divergent alternatives and views to consider?  
Is there an opportunity to build community capacity and improve the understanding between 
Council and the community?  
Is there an opportunity to establish partnerships (eg. Private sector/government agency/community 
organisations) to collaboratively address issues?  
Is there an opportunity to build community capacity and improve the understanding between 
Council and the community?  
Does the community need to be informed about a Council decision, or pending process?  
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2Site Risk Assessment and Site Induction Record – Environmental Operations   

Version 1 (27/08/10) K:\CEPLA Jobs\2009\09CH093 - SEQ Restoration 
Guidelines\Report\MANUAL\Appendices\Appendix A\Site Risk Assessment Induction 

Record1.doc

Property Name Site Supervisor 
Property Address Date

Communications available on site?             Mobile  Two Way Radio  Other …………………

IDENTIFIED HAZARDS SCORE 
BCM

SCORE 
ACM  

CONTROL MEASURES  
IMPLEMENTED 

CONTROL MEASURES  
IMPLEMENTED 

CLIMATIC HAZARDS 
 Lighting/Glare  
 Extreme Temperatures  
 Hail/Severe Storm/Lightning 
 Rainfall/Flooding 
 Dehydration 
 UV 
 Fire 

 Mobile Phone 
 Communication options 
 Emergency evacuation plan 
 Check weather forecast 
 PPE, rest, water, sunscreen 
 Work in pairs/groups 
 Work method statements  

 Appropriate & Protective 
Clothing  

 First aid response/Kit 
 Training & competency 

Other control measures:……..... 
…………………………………
………………………………… 

PHYSICAL HAZARDS
 Working In Public Areas   
 River Or Stream Crossing 
 Heights > 2 Metres  
 Cliffs Or Crevices 
 Concealed Holes 
 Slippery Surfaces 
 Plant And Equipment   
 Loss Of Communications 
 Soft Sediments (Mud, Quick Sand) 
 Falling Objects (Trees, Rocks) 
 Depths Over 1.5m 
 Unstable Slopes 
 Working Over Or Near Water 
 Dust 
 Uneven ground 
 Confined Spaces  
 Contaminated Environment 
 Unexploded Ordinances 
 Working On Or Near Roadways 
 Inadequate Amenities (Water…) 
 Over Head /High Voltage 
 Noise 
 Underground Services 
 Driving 

 Mobile Phone 
 Other communication devices 
 Navigation device 
 Minimal level of supervision 
 Moderate level of supervision 
 High level of supervision 
 Void fall protection system 
 Reconnaissance 
 Work in pairs/groups 
 Emergency evacuation plan 
 Use warning signs/barricades 
 Adequate drinking water 
 Temporary Guarding 
 Maintained/checked (plant 
and equipment 

 Hearing protection 
 Licenses  
 Dial before you dig 
 Work in pairs/groups 
 PPE 
 Traffic control  
 Silt trap/erosion sediment 
 Site assessment 
 Emergency evacuation plan 
 Work method statements  

 Additional resources 
 Training & competency 
 Emergency details 
 First aid response/Kit 
 Adhere to exclusion zones 
 Protective footwear 
 Safety Harness and davit 
 Dust mask/respirator/SCBA  
 Spill kit 
 Sharps kit and training 
 Training & competency 
 First aid response/Kit 

Other control measures:……..... 
………………………………… 
………………………………… 
………………………………… 
………………………………… 
…………………………………
…………………………………
…………………………………
…………………………………
………………………………… 

FLORA AND FAUNA
 Bites (Ticks, Leeches, Ants) 
 Allergies – Plant/Animal 
 Stinging Plants 
 Animal Attacks (Dogs, Snakes) 
 Plants With Spikes, Thorns Etc 

 Emergency/medical details 
 Training & competency 
 First aid response/Kit 
 Protective Clothing  
 Insect repellent 

 Emergency evacuation plan 
 Site assessment 
 Communication device 

Other control measures:……..... 
………………………………… 
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2Site Risk Assessment and Site Induction Record – Environmental Operations   

Version 1 (27/08/10) K:\CEPLA Jobs\2009\09CH093 - SEQ Restoration 
Guidelines\Report\MANUAL\Appendices\Appendix A\Site Risk Assessment Induction 

Record1.doc

Overall Risk Assessment         
 Insignificant risk                        
 Significant risks but can be effectively controlled using control measures outlined above 
 Risks are significant and not easily controlled.  Seek further help on control measures.  Do not proceed 

with activity until risks are adequately controlled including change of proposed venue for activity.  Repeat 
assessment with new information. 

Comments: (attach additional pages if required) ……………………………………………………………. 
………………………………………………………………………………………………..………………
………………………………………………………………………………………………………………..
………..………………………………………………………………………………………………………
……………………………………..…………………………………………………………………………
………………………………………………………………..………………………………………………
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2Site Risk Assessment and Site Induction Record – Environmental Operations   

Version 1 (27/08/10) K:\CEPLA Jobs\2009\09CH093 - SEQ Restoration 
Guidelines\Report\MANUAL\Appendices\Appendix A\Site Risk Assessment Induction 

Record1.doc

Site Induction Record - The undersigned have participated in the risk assessment process for the particular 
site and agree to abide by all instructions given for this location. 

All staff must possess and show evidence of a blue/white card safety induction

NAME SIGNATURE DATE 
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a P P E n D i X  b

E x A M P L E S  DA I LY  R E CO R D  S H E E T

•   Daily Record Sheet courtesy of Gold Coast City 
Council
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C:\Documents and Settings\dfrancis\Local Settings\Temporary Internet Files\OLK29E\Herbicide Dist. Sheet  Daily Record Sheet Ver 2.doc
 Page 2 of 2 

Daily Record Sheet 
for Ecological Restoration Works on Gold Coast City Council Land 
 

Location:  Date:  

Work zones: 
 Total hours: 

(workers x hours on site) 
 

Contractor name:  

  
  
  Personnel: 

  
Primary work (inc. 
initial spray run) 

Area worked: m2,  Hours spent: hrs

 

Follow-up work Area worked: m2,  Hours spent: hrs

Work completed: 
(description of work done) 

 

Comments on 
previous works & 

reminder for follow-
up works 

Native fauna notes 
(sightings, behaviour) 

Flora notes 
(e.g. flowering, 

fruiting, germinating, 
threatened species) 

Reportable incidents Details 

□ 
Environmental Issues 
(significant erosion, fires etc.)  

□ 
Animal Management 
(cattle, pigs, foxes, dogs etc.)  

□ 
Illegal Dumping 
(Garden waste, cars, rubbish etc.)  

□ 
Illegal Access 
(motorbikes, cars, mtn bikes, camping)  

□ 
WH&S 
(accidents, near misses, safety issues)  

□ 
Other 
(Public comments,   

 
Name:     Signature:     

Corresponding Invoice #: 
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