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Front cover photograph by Paul Gibson-Roy, Greening Australia Victoria: Leucochrysum albicans (Hoary
Sunray) in seed production as part of the Greening Australia Grassy Groundcover Research Project.

Corangamite Region Guidelines

Developing Seed Production
Areas for native plants
INTRODUCTION
The establishment of a seed production area (SPA) is a means of collecting increased
volumes of indigenous seed for plant conservation and revegetation projects (Flora
Bank, 1999).
The following is an outline of the key points of consideration and practical planning
tools for establishing a SPA with a focus on the Corangamite region, however some
case studies have been used from outside the region to provide practical advice. All
the recommendations are reflective of current knowledge and experience and are
founded on the Flora Bank Guideline 7 - Seed Production Areas for Woody Native
Plants as well as numerous literature searches, personal accounts and projects.
What is a Seed Production Area (SPA)?
The term ‘seed production area’ refers to plants established to produce seed that is as
representative of an original, healthy wild population as possible. A SPA is established
using known seed sources and planted in a design that will maximise the potential for
cross-pollination, while also providing easy access for collection and maintenance.
The SPA should be designed to maintain genetic diversity of the source population,
while also providing a buffer for local remnant vegetation from fragmentation issues,
while also adding to the conservation of a species (Butler 2007).
Why establish a SPA?
The increased use of direct seeding techniques in the revegetation industry has
created a demand for diverse, provenance based indigenous seed. Seed is currently
supplied foremost from roadsides and private property. With a high demand and
seasonal impacts causing poor or reduced seed set, supply is often limited and labour
intensive to collect. Collection often needs to be timed carefully to capture seed from
some species which may drop seed quickly.
General seed collection in remnants can impact on
•
the soil seed bank, limiting the capacity for natural regeneration,
•
the flowering potential of plants through foliage removal, which in turn can affect
future seed supply,
•
food sources for native fauna,
•
the health of plants through damage to branches and heartwood which can
allow infection and disease to spread.
Whilst seed produced from SPA’s can decrease some of the pressure on remnant
populations, additional collection from wild populations will still be a requirement to
ensure the genetic quality and species diversity is maintained from seed production
areas.
A SPA is designed so that seed can be more easily harvested in large enough
quantities to supply local requirements, while also overcoming environmental factors
such as lack of moisture availability, nutrients or competition that can affect seed yield
(Paul Gibson-Roy pers comm.).

SPA Planning
In establishing a SPA there needs to be a solid commitment from the land manager, a
set purpose for the seed as well as a plan for who collects and owns it. Ongoing
maintenance is often under estimated and can make or break a carefully planned
seed production area. Management and maintenance is important to the long-term
capacity of the SPA and management and maintenance agreements may need to be
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in place before any work is undertaken.
Seed Production Areas can be a lot of time and energy.
Key considerations include the:
•
long term commitment from land managers
•
land tenure security for at least 5-10 years, depending on the type of SPA
•
good planning and preparation including an understanding of plant species, growing & seed setting
requirements
•
purpose of the seed and an understanding of seed supply needs in an area
•
collection and ownership agreements
•
on-going maintenance and record keeping requirements
•
site design, size and access requirements
•
availability of appropriate seed sources
Setting the objective
Seed production areas are encouraged as a source of indigenous seed that may not be readily available or
difficult to collect in the environment but that can be propagated easily. A SPA may also be able to produce for
alternative markets such as foliage, flowers and bush food. The focus is on establishing sites to remove seed
collection pressure from precious remnants for large revegetation efforts, but alternative uses are worth bearing in
mind when seed needs change from season to season.
Species Selection
Whilst the initial focus of seed production areas has often been on difficult to collect or fragmented species that
require conservation, there is also a need to increase supplies of seed for key ‘structural’ species used in
revegetation activities including direct seeding. SPA’s also offer a means to supply seed from the wide range of
species that may be needed for restoration of a specific plant community (Paul Gibson-Roy, pers comm.).
Concentrate on producing seed for a few key species that are needed for local revegetation projects.
•
Check how rare or fragmented populations are in the landscape.
•
Check that there is appropriate seed sources or plant material available to start a SPA.
•
Find out what time of year seed for a particular species can be collected.
•
Be aware of conditions for collection and permit requirements. Check if a permit can be obtained to collect
particular species.
Research species to find out:
•
Plant growing conditions
•
Plant size at maturity for spacing to ensure ability to harvest seed from around the plant
•
Plant reproduction—are separate male and female plants required or are flowers complete or separate on a
single plant? The design needs to ensure that cross-pollination is maximised.
•
Pollination mechanism (wind, birds, insects), pollinator availability and needs
•
Longevity of plant, seed yields and time to seed set
•
Potential risks for hybridisation between closely related species and subspecies
•
Species reliability in the nursery or in direct seeding—ease of propagation and propagation techniques
•
Harvesting techniques
•
Sowing requirements—is fresh seed needed or can it be stored for later use? Does it need pre-treating or
does it have a dormancy period?

SPA genetics
Genetic diversity is maintained by using seed from as many parent plants in the source provenances as possible.
Note that this is different from a seed orchard which is established to produce seed that has been improved
through selective breeding for a particular trait such as the forestry or flower production industries (Butler 2007). In
forestry, plant genetics has been a focal point for industry development and considerable time and resources
have been invested over a number of decades to genetically strengthen plants and to breed for particular species’
traits such as straight trunks and fast growth.
The consideration of genetics for seed production areas focuses on retaining the genetic diversity and
characteristics of populations rather than selecting and enhancing favourable characteristics. The genetic quality
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of the produced seed is far more important than the actual quantity produced. Genetic diversity is maintained by
using seed from at least 10 to 20 widely spaced healthy parent plants (Prober & Brown 1994; Flora Bank 1999).
The introduction of plants from hybridised populations or plants with the potential to hybridise with nearby
populations should be considered very carefully. Past research has shown that some hybridised Eucalyptus
species have reduced levels of survival, seed viability and genetic fitness (Lopez et al. 2000; Drake 1981), while
some Acacia species are also said to hybridise with introduced species such as Cootamundra wattle (Spencer
2005). This may affect not only seed yield but also has the potentially to affect seed viability and the fitness of
local plant populations.
It is also important to ‘refresh’ the SPA with new individuals every few years to invigorate genetic quality of the
seed, so as not to perpetuate a narrow genetic base in the seed supply chain. The Grassy Groundcover research
project has plants in production from 2 - 4 years, with many of the forbes only being in production for 2 years,
while grasses are often in production for up to 4 years (Paul Gibson-Roy, pers comm).
Seed collection from source populations
Source populations are extremely important. Unless the parentage diversity of a revegetation site is known, it is
advisable to collect only from remnant vegetation sites.
Some important factors to remember when collecting seed include:
•
•
•
•

•
•

•
•
•

Planning 12 months to 2 years ahead to source appropriate seed
Visit sites several times a year or over consecutive years to collect seed if possible and mix the seed from
different years.
Collect seed from large, healthy remnant populations of at least 100 to 500 reproductive individuals (Buza
et al 1999; Prober & Brown 1994, Broadhurst 2007).
Where populations are fragmented, pool fragmented populations together from similar environments to
improve the genetic base to reduce the possibility of any inbreeding issues. Collect seed from at least 3 to 5
locations of similar climate and soil (Bonney 2003), while attempting to concentrate on the larger
populations as your basis for the SPA.
Collect seed from as many parent plants as possible, while covering the extent of the population, ideally 50100 individual plants.
For species that were once part of continuous populations prior to vegetation fragmentation, collect from at
least 10 plants covering the extent of the remnant populations to maximise genetic diversity from across the
populations (Prober & Brown 1994).
Collect small amounts from around the whole canopy of each plant and from as many fruit as possible to
avoid seed from closely related pollen parents (Muona et al 1990).
Choose from individual plants randomly and at distance so as not to collect closely related individuals or
clonal suckers, such as Blackwood (Acacia melanoxylon) and Sweet Bursaria (Bursaria spinosa).
For general seed collection parameters refer to:
Flora Bank Guidelines № 5 (http://www.florabank.org.au)
Defining Seed Collection Ranges for Indigenous Plants (http://www.ccma.vic.gov.au).

Collection of non-seed based plant material
Cuttings can be used from parent plants in declining remnants or highly degraded plant communities, where the
parent plants have greater genetic diversity than the seed that they produce (Flora Bank 1999). However be
aware that plant propagation methods such as taking cuttings or dividing rhizomes or roots produce exact genetic
clones of a plant. Plant material is generally only used for conservation or when seed collection from wild
populations is limited and this should be combined with plants from other populations to reinvigorate the gene
pool.

Design features
The design should maximise cross pollination between plants within the seed production area. Linear designs
such as windbreaks may lead to preferential pollination or in the case of wind pollinated species, pollination may
occur down wind from a single or a few pollen parents. Research indicates that plants in linear strips receive less
pollen and this leads to lower fruit and seed set (Cunningham 2000). This could affect yield potential and genetic
diversity of produced seed. Block planting is recommended and should maximise the chances for random cross
pollination, creating higher genetic diversity and improved yields.
Harvesting should be taken into account in the planting design. Large trees may require block plantings spaced
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up to 15 metres apart so that the whole canopy of each tree can be accessed by collectors and vehicles.
Coppicing of particular tree species may be an advantage for improving access and seed set. However some
large trees such as she-oaks are not suitable for coppicing. For smaller plants, the ‘strawberry grower plot’ design
is worth considering - mounds of earth are made 3-5 metres apart and covered with weed mat with ditches or
seed traps between each mound to catch seed when it ripens (see Case Study 2). This design allows for easier
seed collection, especially for successionally ripening species such as Chocolate Lilies, Bulbine Lilies and some
bush peas. Drip watering systems can also be included to improve plant survival during dry periods and maintain
a steady seed yields.
How many plants?
For a strong genetic base, a minimum of 100 plants should be established for each species. At least 10 seedlings
should be raised from each of the original parent plants and mixed in a block planting to maximise genetic quality
of the seed (Flora Bank 1999).
It is also important to have an idea of how much seed is required each year for projects. Estimate the yield of
seed for each plant and use this to estimate the number of plants required in the SPA to meet seed supply
demands.
A two year time-frame may be needed for supplementary seed collection, propagation and planting due to plant
losses from drought, pests or disease.
Layout
Develop a layout plan and map of the location of planted species and keep records of number of source plants,
provenance, dates plants were collected and any replacement plants. Label each block or row with wooden
stakes or aluminium tags that will withstand the elements (Flora Bank 1999; Bonney 2003). Layout plans assist
with the replacement of both labels and replacement plants. Records should also be kept on seed yields and
flowering periods (see Appendix).
Site selection
If locally sourced seed is used for a SPA and the species chosen do not pose a hybridisation risk to wild sites,
then locating the SPA near a remnant population is ideal. This will allow a link to pollinators such as birds and
insects that will facilitate cross pollination and increase the genetic quality of seed. This can also provide
protection from winds and extreme weather and provide a buffer for the remnant for longer term fecundity, but this
may also pose an increased risk of predation from native and introduced pest animals.
Ongoing access and all weather access to vehicles is important for harvesting and maintenance.
The site should be as large as possible. The example in Table 1 is a rough guide of the area required for different
plant forms. Access between rows for harvesting equipment and vehicles needs to be considered in space
TABLE 1 - GUIDELINES FOR SPACING OF PLANTS WITHIN A SEED PRODUCTION AREA
100 plants in a block

Spacing between plant canopies

Plant form
Large tree with a canopy of 10
metres

0.5 m
1.1 ha

2m
1.4 ha

3m
1.7 ha

5m
2.3 ha

10 m
4 ha

Large shrub with a canopy of 5
metres

0.3 ha

0.5 ha

0.6 ha

1 ha

2.3 ha

Medium shrub with a canopy of
2 metres

0.06 ha

0.16 ha

0.25 ha

0.5 ha

1.4 ha

Grass or groundcover with a
cover of 1 metre

0.02 ha

0.09 ha

0.16 ha

0.36 ha

1.2 ha

calculations.
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Maintenance
The following maintenance tasks may need to be implemented at various stages of the SPA lifespan and need to
be considered in the planning stage to ensure budget, commitment and resources are available.
Pruning
Plants may need to be tip or branch pruned to ensure easy seed access, increased light exposure, promote new
growth and potentially increase seed yield. Pruning may be structured around seed collection to minimise time
spent on SPA maintenance.
Woody species may also benefit by being espaliered or fan trained to improve seed access and fruiting potential.
They may also need regular pruning and training to improve harvesting access and yield. This is often done
during harvesting to save time.
Plant replacement
Plants may need to be introduced in the later years to replace damaged or dead plants or to reinvigorate the
genetic quality of produced seed.
Weed & vermin control
Pests such as rabbits can be reduced before the site is planted by implementing control programs. Follow-up may
be required and regular visits to the site to check for signs of damage is advisable. Netting fencing or tree guards
may be required.
.
Sign and label replacements.
Names and dates engraved on to metal labels and tied with wire to star pickets are a long lasting example.
Check any labels or signs for fading and use an original planting map as a guide to confirm tags location.
Watering
Supplementary watering may be required during extended dry periods, especially during plant establishment.

Seed Harvesting
For many Australian species, such as wattle or hop bush, seed ripening and maturity occurs in the summer
months, while extended hot dry periods can hasten the rates at which the fruit and seed ripens. Therefore the
ability to access the site easily and at short notice to collect seed or monitor its progress is extremely important. It
is also important to understand the life cycles of the species that are in production, to enable the site manager to
implement appropriate seed collection, pruning and pest control regimes.
Seed collection techniques currently used in seed production areas can range from the standard techniques of
pruning to remove seed laden branches on woody species or hand collecting ground cover species with secateurs
or scissors.
Some of the more innovative methods suggested and currently being used include:
Bandicoot Native Grass Seed Harvester
A native grass seed harvester is a portable and easy to use brush harvester that can be towed behind a 4WD
vehicle. It has an adjustable draw bar that enables the machine to be towed on the right hand side of the vehicle.
The Bandicoot also has a stiff harvesting brush that is powered by a simple petrol motor. The harvesting brush is
also adjustable, meaning it can be raised or lowered to the correct height of the grass seed heads. The machine
brushes and seed hopper require thorough cleaning before and after use to prevent seed contamination.
Brush Cutters
These can also be used to harvest a range of grasses and ground cover species but their efficiency can be
considered more variable (Atkinson pers. comm. 2008), while the risk of contamination with weed seed is still
high.
Olive & Grape Harvesters
Olive and Grape harvesting machines may be an option to quickly harvest non-persistent seeds from woody
plants, such as wattles, hop bushes and some larger members of the pea family. Olive and Grape Harvesters are
ideal for larger areas that require considerable time and labour during harvest time. This method is currently being
considered in North East Victoria and has not yet been trialled.
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Seed Traps
Mounded rows with seed traps (ditches) are covered with weed matting to provide a clean surface for seed
collection (Vanzella 2008; Mann pers. comm. 2007). These can be used to collect and harvest seed of smaller
shrubs and ground covers that have non-persistent seed (see Case Study 2), while also providing weed
suppression. The seed can then be swept up with a small brush and shovel or vacuumed using a hand vacuum.
Hand Collection
This method is best suited to woody species with persistent fruit types, such as tea-trees, paperbarks, eucalypts,
hakeas and some wattles. Hand collection may also be used with some members of the daisy family, where the
removal and drying of seed heads is required to extract seed. Most hand collection can be done with some of the
following equipment:
♦
Good quality secateurs or anvil pruner
♦
Tarpaulin sheets to use during harvesting and subsequent drying
♦
Long handled pruning saw or loppers
♦
Hard hat, safety shoes and thick gardening or builders gloves
♦
Feed bags or wool bales used to store fruit/seed material during harvesting and transportation
Acacia (Wattles): Acacia seed is held in a pea-like pod that will often become brown, dry and brittle when
mature, while the seed becomes dark brown or black. The pods can be harvested by pulling or shaking them by
hand into a bag or kidney tray. With thorny or tall Acacia species, tarpaulin sheets can be placed under the plants
and the plants shaken by hand or with a long handled pruner to remove the pods and seed. Some Acacia
species, such as Blackwood (A. melanoxylon) or Lightwood (A. implexa), may require pruning to remove pods,
while the pods will then need to be threshed to remove seeds that are attached by fleshy funicles. The cleaning of
Acacia seed can then be done with sieves or vacuum boxes to remove un-wanted pods, leaves and dust. (Note:
Some wattle seed and pods can cause allergic reactions and asthma. Dust masks, eye protection and gloves
should be worn when cleaning or handling seed)
Myrtaceae (Eucalypts, Tea-trees, Paperbarks, Bottlebrushes): Most members of the Myrtaceae family have
persistent or semi-persistent woody fruit, with some exceptions, such as River Red Gum (E. camaldulensis),
Burgan (Kunzea ericoides) or Silky Tea-tree (Leptospermum myrsinoides). Therefore much of the collection will
need to focus on removing the woody fruit and drying them to extract the seed. Most Eucalypts are tall trees,
therefore long handled pruning saws or loppers will be needed to access higher fruit laden branches, however
most tea-trees, paperbarks and bottlebrushes can be harvested by hand with a set of secateurs or anvil pruners.
Once fruit has been removed in a safe manner, they should be laid out in a dry warm place to open the valves of
the woody fruit and extract the seed. The seed of most Myrtaceae can then be cleaned with a set of graded
sieves to remove woody material and leaves. Eucalyptus fruit are often filled with red or orange chaff and doesn’t
need to be cleaned further.
Allocasuarina (She-oaks): Allocasuarina seed, also known as samara, is a winged seed held within a large
woody cone that is usually found along the older stems of female plants. The cones are persistent and should be
brown or grey in appearance when mature. The cones should be harvested by hand by knocking cones off the
branches, not by cutting branches. Once the cones have been removed the seed can be extracted in a dry warm
place. Place cones on a mesh frame to extract seed with minimal cleaning.
Hakea: Hakea belong to the Proteaceae family, which also includes members, such as Banksia, Grevillea and
Lomatia. Hakea have a papery winged seed held within a woody fruit called a follicle. The follicle is quite
persistent and will remain unopened on the parent plant for several years. The follicles should be carefully
harvested by hand using secateurs to remove branches or individual follicles, although harvesters should wear
gloves, thick long sleeved clothes and eye protection when collecting from the prickly leaved species of Hakea.
The follicles can then be dried in a dry warm area to extract the seed. Once extracted seed can be cleaned using
graded sieves or vacuum box.
Record Keeping
Once seed has been extracted and cleaned, the next important step is to ensure that seed details are recorded
for use by the seed bank or project officer. Keeping records is an essential component of seed collection of a
SPA. It is important to record as much infield data as possible and field data sheets, such as those used by
Ballarat Seed Bank (see Appendix), are ideal for this. Such records allow seed banks and project managers to
track the source of seed produced from the SPA and seed collected for the SPA. It is also very important to keep
records for the seed that was collected for the establishment of the SPA, what was collected, when, number of
parent plants storage and where it was collected.
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