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PROJECT OVERVIEW

The Wakatipu Beech Seeding Project was a 3-year,

Unfortunately, native tree species don’t tend to

joint research project between the Wakatipu

produce large quantities of viable seed every year,

Wilding Conifer Control Group Inc (WCG) and

and so there isn’t always fresh seed available when

the Wakatipu Reforestation Trust, with technical

the timing is optimal for sowing. Ensuring that

support from Ahika Consulting Ltd, Scion (NZ Forest

this ‘sweet spot’ (see section 3)is not missed would

Research Institute Ltd) and the University of Otago.

require planning of the restoration strategy prior to
the wildings being sprayed, rather than this being

This community-based project explored the

an afterthought.

viability and efficiency of broadcasting native seed
into stands of sprayed wilding conifers as a way of

Several other critical success factors were

facilitating the restoration of these areas of dead

also identified, as discussed in Section 1. For

trees back into native forest. At present, many of

example, significant gains can be achieved by

these sites have limited native seed sources nearby

removing some of the dense ground cover. This

and so weed species can end up recolonising these

ensures better contact between the seed and an

areas instead.

appropriate growth substrate rather than hoping
that the seeds will germinate in the thick layer of

The project started in Autumn 2017 and some very

rotting pine needles.

valuable observations were made along the way.
Two critical factors when undertaking seed-based

As with all projects, careful management of

restoration in areas of sprayed conifers are:

stakeholder expectations will ensure that the
project is adequately supported and resourced in

1) Having plenty of locally-sourced, viable seed (see

the longer-term. By focusing restoration efforts on

Section 4); and

islands rather than diluting efforts across the whole

2) Timing (see Section 3).

site, localised success is far more likely, which helps
to keep everyone involved engaged (see Section 2).

As the sprayed wilding conifers begin to decay, more
light begins to penetrate the forest canopy through

Detailed results from the Wakatipu Beech Seeding

to ground level, facilitating growth on the forest

Project are presented in the following report: Paul T,

floor. If the site is not colonised with natives species

Scott M, Lennox H, 2020, “Restoring wildings stands

fast enough then weeds will quickly colonise the site

in the Wakatipu Basin by seeding native trees”.

instead. The presence of competitive weeds species
can make it more difficult to establish the slower-

All of the information in this report is also presented

growing native species.

at www.wbsp.org.nz.
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01. CRITICAL SUCCESS FACTORS

Restoration of native forests in New Zealand

Unfortunately, many recent trials have been

has previously been undertaken by planting

focused on innovative ways to broadcast the

young trees raised in nurseries and tending

seeds (e.g. using drones) and little attention

to those trees for several years to protect

has been given to the myriad of environmental

them from environmental risk factors. This

factors which must be managed if a seed-

process is intensive and laborious.

based restoration project is to be successful.

More recently, there have been studies into

This is not a new revelation. Guiding principles are

restoration methodologies using seed rather than

articulated in Native Forest Restoration by Tim

seedlings. Seed can be broadcast more easily

Porteous, which was first published in 1993, as well

over a greater area and the costs associated with

as many other earlier papers and publications.

raising seedlings in a nursery are eliminated.
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However, many of the management strategies

So, if we’ve known of these principles for a long

required to ensure success of nursery-grown

time then why aren’t they being consistently

seedlings apply equally, if not more so, in the

applied? These critical success factors are

management of field-germinated seedlings.

discussed in more detail on the following pages.
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1) Site Assessment

2) Species Selection

Undertaking a thorough assessment of the site

Selecting quick-growing, colonising species

first and foremost to identify what the risk factors

that are suitable for the site rather than

are (weeds, pests, exposure etc.) and to identify

picking species based purely on personal

optimal microsites in which to focus efforts.

preference. It may be necessary to develop a
long-term restoration strategy involving the
establishment of a suitable nursery crop to
create more favourable conditions into which
more desirable species can be sown later on.

3) Seed Availability

4) Site Protection

Ensuring that sufficient viable seed is going to be

Ensuring that there is an absence of stock and

available locally, which is far more likely during

other grazing animals such as pest species

a mast season. Field conditions are going to be

throughout the formative years of the project.

less suitable for germination than in a nursery

Part of the initial site assessment should include

and so the strike rate will be significantly lower.

an identification of which wild animals are likely

Some seeds won’t make contact with a suitable

to be present (e.g. rabbits, hares, goats, deer, pigs

growth substrate, will be ingested by animals, will

or wallabies) and determining appropriate control

blow away or may dry out, and so there needs to

methods (e.g. poison, shooting, fencing). These

be enough seed broadcast to account for this.

controls measures will need to be maintained

Consider how feasible it is to collect and process

for several years. Rodents may also need to be

vast quantities of seed for the chosen species

controlled depending on the type of seed being

with the limited resources available - a different

used and the size of the rodent population.

species may need to be targeted as a result.
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5) Site Preparation

6) Weed Control

Undertaking adequate site preparation to

Controlling competing weeds and grasses during

remove weeds and any other ground cover so

critical growth times (i.e. spring / summer) for

that broadcast seeds make contact with the

several years to allow seeds to germinate and

soil e.g. spraying with herbicide and screefing,

to allow the seedlings to grow big enough

bearing in mind that clearing the site also

to out-compete the weeds. This may require

allows weeds to colonise more rapidly.

treatments such as weed-suppressing mulches
or the use of grass-specific herbicides.

7) Climate Conditions
Having optimal climatic conditions during
the first few years of plant growth. This is not
something which can be easily controlled, but
by undertaking a thorough site assessment prior
to seeding, it is possible to identify the most
suitable microsites where seedlings will be less
vulnerable to adverse weather conditions.
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Seedlings are most vulnerable during the first

pest animal species are just some of the reasons

2 - 3 years of their life. The advantage of doing

why the site may now be unsuitable for the

a restoration project using seedlings rather

establishment of native beech trees. An initial

than seed, is that the seedlings spend the first

site assessment and suitable species selection

1 - 2 years of their life under very controlled

may, therefore, be two of the most important

conditions with regular care, so the strike and

success factors for such a restoration project.

survival rates are higher. Seedlings raised in the
field are not raised in controlled conditions and

It may be that a fast growing, easy to collect nursery

so the strike and survival rates are generally a

crop, such as mānuka, coprosma or pittosporum

lot lower (although those that do survive are

species, is established first to help create more

arguable better adapted than nursery stock).

suitable onsite conditions for the species which is

It could be argued that the field management

ultimately desired. Mānuka and kānuka seed, for

considerations listed above are, therefore, even

example, is easy to collect and disperse, has a wide

more critical for a seed-based restoration project.

ecological tolerance, vigorous growth, and is able
to colonise some of the more inhospitable sites.

Any restoration project will span many years so

Branches laden with seed pods can be collected

careful planning is essential to ensure that all of

at any time of the year and laid across a site that

these success factors are thought through and that

has been adequately prepared. The seed pods

adequate resources have been allocated. Having

eventually pop open, dispersing vast quantities of

to manage these factors means that seed-based

seed onto the ground. The cut branches provide

restoration projects may not feel much quicker

shelter, temperature and humidity regulation, and

or cheaper than using nursery-raised seedlings.

protection for emerging seedlings. However, a

However, it must be noted that when you’re dealing

closed canopy that provides a shaded understory

with a landscape that has been altered by hundreds

can be achieved more quickly with coprosma

of years of human activity, then you may no longer

and pittosporum species and so a mix of these

have a suitable habitat for certain native species.

species as a nursery crop may be preferred.

You are, essentially, trying to establish native
species into what is now a foreign environment.
For example, it may seem logical that beech trees
should be established on a site if that’s what used
to grow there 600 years ago. However, that site will
likely be very different from what it was 600 years
ago. Clearing, burning, subsequent soil erosion,
invasion by exotic species and their symbiotic
mycorrhizae, other changes to the microbiology
and chemistry of the soil, and the introduction of
05

There are some examples in areas with
higher rainfall where exotic species have
been used as a successful nursery crop too,
such as the use of gorse as a nursery crop
at Hinewai Reserve on Banks Peninsula.

06

Seed-based Native Forest Restoration for Community Groups

Another very important key success factor
for any restoration projects is managing
people’s expectations. This is discussed in
more detail on the Seed Islands page.
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02. SEED ISLANDS

The seed island method is based on the way

these microsites will be fenced to exclude animals,

that plants establish and spread naturally and

how easily fencing materials can be brought to

seeks to work with, and accelerate, natural

the site, and how easy it will be to revisit the site to

processes. Rather than trying to restore whole

undertake maintenance and monitoring. Ease of

hillsides at once, restoration efforts are focused

access and safety must be maintained at all times.

on carefully selected microsites which have
been identified during initial site surveys.

Seed is then broadcast into the microsites only.
Continued management of emerging seedlings

These sites have been identified as being the

will be required but this is far easier to do with

most favorable to facilitate the germination and

islands of seedlings rather than trying to manage

survival of the subject species due to aspect,

seedlings spread sparsely across a whole site.

slope, moisture availability, shelter, soil depth

For example, it may be cheaper and easier to

etc. Suitable species-specific sites might include

provide temporary fencing to keep animals out

moist depressions, sheltered and frost-free spots,

of the individual islands rather than fencing the

sunnier locations, or more shaded spots depending

whole site, plus it’s cheaper and easier to manage

on the species to be sown. Sites that are exposed

competition from weeds at a localised level.

to prevailing winds or those which are overly
wet and waterlogged may be unsuitable for the

The aim is to establish islands of mixed native

establishment of some native tree species.

species across the site, rather than trying
to restore the whole site at once. Trees will

Microsites may also be chosen because they are

eventually form a closed canopy under which

safer and easier to access, because there is less

new seedlings can emerge, and the canopy

ground cover of pine needles / leaves and other

will grow outwards allowing new seedlings

debris, or because there is a lower risk of weed

to grow at the fringes of the island.

invasion. Consideration should also be given to how

08
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Fruit-eating birds will be more attracted to

more light / wind / exposure increases. Some

these islands rather than single trees. Birds

species such as mānuka may favour the edge

help to distribute seeds from one island to

due to increased light levels, but edges also have

the next and will help to create new islands

pressure from exotic weeds and are subject to

in between. Pollination by invertebrates will

more extreme climatic conditions. For these

also be facilitated. Eventually, the islands will

reasons, it may be preferably to have fewer,

expand towards each other and merge. This

larger islands rather than many smaller ones.

can be facilitated by sowing new islands each
year as more seed becomes locally available.

An example of where the seed island approach has
been particularly successful is the work undertaken

The environment under the canopy creates a

by the Salmonds at Waikereru Ecosanctuary.

much more suitable habitat for many native plants
by providing protection against water stress,
sun scorch, frost and winds. Canopy cover can
also allow for successional species to establish if
seed is present. With any restoration project it is,
therefore, important to achieve canopy cover as
quickly as possible. This is more realistic through
the creation of islands rather than spreading
restoration efforts too thinly across the whole site.
It is, however, important to be aware of edge
effects. Larger seed islands have a more stable
micro-climate in the centre with consistent light
levels and the closer to the edge you get, the
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Managing Expectations

The seed island method has the added

and stakeholders are managed effectively. If

advantage of managing another key success

positive results are not achieved within the first

factor for restoration projects, and that is people’s

1 - 2 years, then the interest and support of those

expectations. Natural native forest restoration

needed to drive the project may begin to wane.

may take decades and may even span across
generations, however, there are growing

By focusing restoration efforts on islands rather

expectations that restoration objectives should be

than diluting efforts across the whole site,

achieved much more quickly than this. This may

localised success is far more likely, which helps

be due to a combination of funding timeframes

to keep everyone involved engaged. It’s more

(usually 3 years maximum), election cycles

rewarding to take people to an island where

and the ever-growing human cultural traits of

a blanket of emerging seedlings can be seen,

impatience and the need for instant gratification.

rather than scouring the whole site for the

The human pace of life may have sped up, but

occasional seedling emerging here and there.

native species have not evolved at the same pace.
Securing more funding is also more likely for

10

Restoration projects which involve planting

projects where success is proven rather than

nursery-raised seedlings can provide instant

projects where it’s hard to demonstrate any

gratification when the seedlings are planted

success. By keeping people engaged, more

in the ground, but seed-based restoration

seed islands can be added in subsequent

projects require a lot more patience. It is vitally

years when seed becomes locally available,

important that the expectations of funders,

therefore accelerating and maintaining

landowners, volunteers, peer groups, employees

momentum of the restoration project.
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03. SITE PREPARATION

Site preparation is an essential prerequisite to

Consideration should be given to what’s pragmatic

seeding. The degree of preparation required

and practical, and to what extent certain works

depends on the weeds and animals present,

(e.g. soil disturbance) may also encourage

but will be limited by site accessibility, timing,

invasion by competitive weed species. Ongoing

funds and the availability of labour.

maintenance will improve the success rate
of emerging native seedlings, and adequate
resources must be allocated to achieve this.

Identifying Microsites
As described in the Seeds Islands section of this
report, concentrating seeding and subsequent
maintenance activities in selected microsites
is a much more effective use of time, money,
resources and precious seed rather than trying
to broadcast sparsely over a larger area.
Establishing communities of native species in
these microsites encourages fruit-eating birds to
the area, accelerates progress towards achieving
canopy cover, and helps to create the right
environment for subsequent seedings to spread.
To ensure maximum success, surveys of the site
will need to be undertaken well in advance of
seeding to locate the most favourable microsites
for the chosen species. More information on
how to select the right microsites is provided
in the Seeds Islands section of this report.
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Animal Control

An assessment of the animals present, or

as they have the potential to attack the seed itself.

likely to be present, is another essential

The method of animal control depends on what

prerequisite of any seeding programme. Animal

is being controlled, site accessibility, timing,

exclusion is highly likely to aid in the success

funds and the availability of labour. If fencing is

of the programme, and the extent to which

to be used, then consideration should be given

animal control is required depends on what is

to the long-term use of the site e.g. if there are

present and which species are to be sown.

aspirations to create an ecosanctuary one day,
then it may be worth installing the necessary

For example, hares and rabbits don’t tend to

fencing now rather than installing a less-effective

favour mānuka as much other native tree species,

fence now and then having to replace it later.

nor are rodents likely to eat the seed, and so if
this is the only species being broadcast then the

Certain temporary fencing materials can

degree of animal control required may be minimal.

be used to create a microclimate within the

However, hares and rabbits have the potential

fenced area itself. For example, some protection

to completely decimate other palatable species.

against extremes of wind and frost can be

Deer, goats, wallabies, wild pigs and stock can

provided in localised areas by using shade cloth

also to do a lot of damage if present and are not

along fence lines. Care must be taken not to

controlled. A further complication of a seeding

make the fenced area too shaded though.

project is that rodents also need to be considered

12
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Weed Control

Native seedlings, like any other plant, need

and smother new seedlings. However, over-

water, varying degrees of light and nutrients.

clearing is not recommended as this can make

Invasive weeds can reduce the chance of success

the site too exposed to pest animals, weed

by creating competition for, and reducing the

invasion and weather extremes. In certain

availability of, these crucial ingredients for growth.

parts of the country, some weeds such as

Weeds can also cause smothering and overtopping

gorse can actually be used as nursery plants

of seedlings and can form dense cover on the forest

as they are nitrogen fixers and provide shelter

floor preventing other seedlings from germinating.

and protection against some pest animals.

Neglecting to control weeds may result in failure of
the entire seeding project, but effective control can

Another way of removing weeds is through

result in faster and more sustained growth of native

hand-pulling and screefing. This has the added

seedlings resulting in a much higher success rate.

advantage of clearing the area so that the seed,
when sown, will come into contact with the soil

Using appropriate herbicide is the quickest

quicker. However, this can also lead to an explosion

way to clear weeds in and around the selected

of weeds because disturbed open sites are ideal

microsite where the native seeds are to be sown.

for weed establishment, and so close monitoring

Weed-specific herbicides are safe to use if label

and follow-up control will likely be required.

instructions are followed and spray drift onto nontarget plants is avoided. The residence time of

With any restoration project it is recommended

the herbicide must be checked so that it doesn’t

to avoid over-clearing any area that can be dealt

impact on the subsequent seeding operations.

with in one year. Wilding control projects using

Weed spraying the site in late summer means that

herbicide tend to cover a much greater area than

collected seed can be sown in autumn and doesn’t

this, and so the fight against weeds will be ongoing

need to be stored over winter. Weed spraying

until the native canopy has begun to form. This

in spring can delay sowing and means that the

is another reason why efforts are best focused

seed will need to be stored carefully over winter.

on microsites rather than trying to restore the
whole site at once. The larger the area cleared, the

When weed spraying, it is advisable to spray a

more likely it is that a fast-establishing and hardy

wider area than where the seed is to be sown so

nursery crop will be required to help suppress

that the nearby seed source is removed and so

weed invasion (see more on nursery crops in the

that nearby rank grass and other taller weeds

Critical Success Factors section of this report).

are less likely to collapse onto the seeding site
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Timing Since Wilding Conifer Control

Wilding conifer control operations using herbicides

Depending on the herbicide used, no significant

tend to kill off anything beneath the wildings

new growth would be expected on the forest

as well as the target wilding conifer trees,

floor in affected areas until any herbicide residue

although work is currently being undertaken

has attenuated, which may be anything from

on more species-specific herbicides. There will

6 – 24 months. There could be an opportunity

be initial understory die-off when the herbicide

at this point in time to introduce native seed in

is first applied, and there may be further die-

an attempt to establish native seedlings before

off when the contaminated pine needles

invasive weed species take over the site. This is

drop to the forest floor and start decaying.

demonstrated schematically in the figure below.

The relationship between herbicide application, wilding decay and weed reinvasion
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Taking advantage of this opportunity requires

“sweet spot”) is not missed. However, abundant,

careful planning and close monitoring of the

viable native seed may not be available every year.

forest so that the optimal time for seeding (i.e. the

Ideally this would be planned as part of the initial

Seed-based Native Forest Restoration for Community Groups

wilding control operations so that seed can be

suitable for native forest restoration. Furthermore,

collected and stored in advance where possible,

if the site is simply cleared of weeds without any

bearing in mind that viability of many species does

associated native forest restoration efforts, then

tend to diminish the longer the seed is stored.

the weeds will return, resulting in an endless
cycle of weed invasion and control. If large areas

Additional weed control will likely still be required

have been cleared, then it may be necessary to

even if the native seed is introduced before

establish a quick-growing, hardy nursery crop to

weeds reinvade. This is because wilding spray

help suppress weed invasion and to help create

control operations don’t always kill 100% of the

the right conditions for the introduction of other

understory weeds, so there will be remnant

native species (see more on nursery crops in the

patches of undesirable species which can

Critical Success Factors section of this report).

spread quickly as the residual herbicide abates
and decomposing wildings allow more light

Establishing a closed canopy of native species

to penetrate through to the forest floor.

may be an effective way to stop the wildings
from reinvading (with the exception of

It is worth noting that simply killing weeds achieves

Douglas fir due to its high shade tolerance).

little in terms of making the soil ecosystems

Ground Cover

Clearing away dead weeds, pine needles, leaves and

Simply raking away the ground cover or removing

other ground cover will ensure that broadcast seed

dense grass swards by screefing will increase

is more likely to come into contact with the soil,

the success rate, although these methods are

and therefore more likely to germinate. Different

not particularly upscaleable without a large

methods may be employed depending on site

workforce. Once again, concentrating activities

accessibility, timing, funds and the availability of

to achieve good results in selected microsites is

labour. Consideration should be given to what’s

a much more effective use of time and money

pragmatic and practical, and to what extent certain

rather than diluting efforts across a whole hillside.

works undertaken (e.g. soil disturbance) may also

Ongoing maintenance will improve the success

encourage invasion by competitive weed species.

rate of emerging native seedlings and adequate
resources must be allocated to achieve this.
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04. SEED COLLECTION,

PROCESSING AND STORAGE

A key consideration in what seed to collect,

mast year, which may only occur every 3 - 5 years.

other than what is suitable for the site, is what is

Other species, such as mānuka, have seed that is

actually going to be locally available. Restoration

much more readily available. Below are guidelines

projects should seek to use seed collected

on how to collect, process and store from five

from plants that naturally occur in the area and

native forest species endemic to the Wakatipu

should avoid using seed stock from outside

Basin. Other species may also be suitable.

of the region. Locally sourced seed will have
a better chance of germination and survival

Landowner permission is required before

because they will be from genetic stock that

accessing any property to collect seed. In the

has adapted to local conditions. Eco-sourcing

case of land administered by the Department of

in this way also helps to maintain a record of

Conservation or Queenstown Lake District Council

what is and isn’t naturally native in the area.

(any public land), a seed collection permit will
be required, and this may take several months

Certain species, such as native beech trees, will only

to obtain, so it’s best to apply early so that the

produce large quantities of viable seed during a

opportunity for collecting seed is not missed.

Equipment needed
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Large tarpaulin

¼” garden sieve

Various sized sieves and bowls

Garden bags

Fingernail clippers

Damp Rid or silica gel

Shepherds crook

Tweezers

Large trays

Insect spray

Brown paper bags

Stick blender (optional)
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Mountain Beech

Mountain beech trees (Fuscospora cliffortioides)

there is a white kernel within. Repeat this test with

in the Wakatipu basin will typically produce

at least three flat seeds and three finned seeds. If

seed sometime between February and April

there is no white kernel, then the tree is producing

each year. The amount of viable seed available

non-viable seed and it is not worth collecting.

during a mast year is far greater than during
a non-mast year. If the mountain beech trees

The key is to find trees with seed-laden branches

are covered in a proliferation of small red

that are easy to reach. The best access is often

flowers over summer this can be an indication

along the edge of a forest, either along the end

that the trees will produce seed in autumn,

of a fenced-off paddock, the edge of a lake or

provided that the flowers are pollinated.

river, or natural grove. Branches within the
forest will typically be too high to reach. Hold

Timing is key with mountain beech as there is

or place a tarpaulin under as many branches as

only a 2 – 4 week window of opportunity when

you can, then use a shepherd’s crook or another

the seed is mature and ready to fall. If you try to

long implement, such as an extendable brush,

collect seed too early when it’s still green, then

to shake the branches vigorously. If the timing

you won’t be able to shake it off the tree. If you

is right, then the seed should fall easily from the

leave it too late, then the seed will have already

branches onto the tarpaulin. Another option

fallen onto the ground. Timing of seed maturation

is to take hold of individual branches without

can vary hugely between different trees and

removing them from the tree, place them gently

between different areas of the basin, so it’s a

into a garden bag, then shake the branch in

good idea to find trees bearing seed early in the

the bag so that the seed falls off into the bag.

season and then keep an eye on them to see
when they look like they’re ready to fall. Generally
speaking, seeds on trees at lower altitude and in
warmer, sunnier areas tend to mature earlier.
The seeds look a little like small bran-flakes. They’re
ready to fall when they change colour from green
to brown and the pods open a little so that the
three seeds per pod can easily fall out (1 x flat seed
and 2 x finned seeds per pod). Before collecting
the seed, it is advisable to do a check to see if
it is viable. Hold a seed with tweezers and use
fingernail cutters to cut through the seed to see if

Shaking beech seed onto a tarpaulin
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Mountain Beech (cont.)
Be careful not to mistake beech seeds for galls.

Before storing the seed, it is important to first

Galls are created when mites lay their eggs inside

gently dry it out. Spread the seed out on a large

the tree’s leaves. When they hatch, the larvae

tray in a sunny spot but avoid over-heating the

secrete chemicals that cause the leaf buds to form

seed. Anything above 15 degrees C for a prolonged

a protective ‘bubble’ around them. This results in a

period will cause the seed to age. It is important to

bulbous gall that people can mistake for seed pods,

remove adequate moisture from the seed mix so

although galls are much bigger than seed pods.

that it does not start to rot in storage. Beech seed is
best stored in brown paper bags in a cool, dry place
(between 5 and 15 degrees C). Placing a Damp Rid
or packets of silica gel in with the seed can help
soak up any extra moisture. Storing the seed in
paper bags is preferable to storing it in plastic bags
to help with allowing excess moisture to escape.

Beech seeds (left) and galls (right)
NOTE: It is important to collect seed from multiple
trees rather than just one tree. This will ensure
greater genetic diversity and, therefore, greater
resilience of the trees that are grown from this seed.
Sieving the seed mix (left), and drying
Sieve the collected beech seed using a ¼” garden

the seed mix prior to storage (right)

sieve to remove larger twigs and leaves. Place
a large tray (a lid from a plastic storage box will

Determining the number of seeds collected can

do) under the sieve to catch the seeds as they

be done using accurate digital kitchen scales.

fall through. It is likely that a lot of pod cases

Weigh the total volume of seed mix. Then weigh

and smaller leaves will be collected too but

out 5 grams and count how many seeds there are

removing these from the mixture is very labour-

in that quantity of seed mix. Repeat this at least

intensive without specialised equipment.

three times and take the average. This number
can then be used to calculate how many seeds

Before removing the seed from the field, place

there are in the total volume of seed mix collected.

into paper bags and label the bags with:

Test the viability of the seeds collected at the
same time using the method described above.

•

Species		

•

Location

•

Date		

•

Collector’s name

•

Any other notes

Before sealing the bag, spray some general insect
spray into the bag. It is important to kill any insects
otherwise they may feed on the seed in the bag.
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Coprosma Propinqua

Coprosma species produce berries of various

shake the berries onto the tarpaulin. Place

colours and the berries are usually ready

the collected berries into paper bags for

between February and April. When the berries

transportation offsite and label the bags with:

are ready, they will fall off easily with little
shaking. The quantity of seed varies greatly per

•

Species		

•

Location

plant. Note that coprosma species also follow

•

Date		

•

Collector’s name

general mast cycles in terms of abundance,

•

Any other notes

but some plants will produce seed each year.
NOTE: It is important to collect berries from
To collect berries, place the branches into a

multiple trees rather than just one tree.

garden bag and shake vigorously so that the

This will ensure greater genetic diversity

berries fall off into the bag. For larger plants

and, therefore, greater resilience of the

with a greater abundance of berries, place

trees that are grown from the seed.

or hold a tarpaulin under the branches and

Ripe Coprosma propinqua berries

Collecting Coprosma propinqua berries
using garden bags and tarpaulins
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Coprosma Propinqua (cont.)
Within each berry is two seeds and it is necessary

and 15 degrees C). Placing a Damp Rid or

to remove the flesh of the berry from the seed

packets of silica gel in with the seeds can help

prior to storage. If the flesh is left on, then it may

soak up any extra moisture. Storing the seed

cause the seed within to rot. Also, if the flesh dries

in paper bags is preferable to storing it in

on the seeds and goes hard then it’ll take longer

plastic bags to help with moisture regulation

for the seeds to germinate. To remove the flesh,

by allowing excess moisture to escape.

use a kitchen sieve and your knuckles or the base
of a jar over a sink of water to rub the flesh off the
seeds. Flush the material around in a large bowl
to separate the seeds from the removed flesh. The
seeds will drop to the bottom and so it should be
possible to decant off the dirty, flesh-laden water.
Another method that can be used to remove
the flesh is placing berries in a large jug that is
half filled with water and very gently stirring the
mixture up with a stick blender. Be careful not
to go too hard with the blender so as to avoid
damage to the seeds and do not be tempted to
do something similar with a food processor or
Magic Bullet as this will likely be too rigorous for

Cleaned Coprosma propinqua seed
at various stages of drying

the seeds. Again, the seeds will drop to the bottom
of the jug and so it should be possible to decant

Determining the number of seeds collected can

off the dirty, flesh-laden water. Use a sieve or

be done using accurate digital kitchen scales.

colander to drain the excess water from the seeds

Weigh the total volume of seed, then weigh out

and then lay the seeds out on newspaper to dry

5 grams and count how many seeds there are

out further. These seeds must be thoroughly dried

in 5 grams. Repeat this at least three times and

prior to storage to prevent the seed from rotting.

take the average. This number can then be used
to calculate how many seeds were collected.

Cleaned coprosma seed is best stored in brown
paper bags in a cool, dry place (between 5

20
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Pittosporum

Seed on pittosporum trees (specifically
Pittosporum tenuifolium aka Black Matipo) in
the Wakatipu Basin will typically be available for
collection sometime between April and September
each year. The seed is formed in a hard pod
and when it’s ready, the pod will split open. The
seed does not instantly fall to the ground, rather
it remains stuck in the pod in a sticky yellow or
black coating. This means that the ripe pods
are available for picking over several months.
To gather the seed, simply place a garden
bag on the ground and pick off each open
pod individually and throw it into the garden

Open pods ready for picking (left) and
rolling the pods in sand (right)

bag. Place the pods into paper bags for
transportation offsite and label the bags with:

it easier to remove the seeds from the pods,
but it is still incredibly time-consuming.

•

Species		

•

Location

•

Date		

•

Collector’s name

•

Any other notes

Seed is best stored in brown paper bags in a cool,
dry place (between 5 and 15 degrees C). Placing
a Damp Rid or packets of silica gel in with the

NOTE: It is important to collect seed from multiple

seed can help to soak up any extra moisture.

trees rather than just one tree. This will ensure

Storing the seed in paper bags is preferable to

greater genetic diversity and, therefore, greater

storing it in plastic bags to help with moisture

resilience of the trees that are grown from this seed.

regulation by allowing excess moisture to escape.

It is important to dry any excess moisture

Determining the number of seeds can be done

from the pods before handling and storing.

using accurate digital kitchen scales. Weigh the

This can be done by placing the pods in a

total volume of seeds collected. Then weigh out 5

tray in a sunny spot for a week or so.

grams of seeds and count how many seeds there
are in 5 grams. Repeat this at least three times and

Removing the seeds from the pods can be

take the average. This number can then be used

incredibly tricky given the sticky black coating

to calculate the total number of seeds collected.

on the seeds. Rolling the pods in fine sand
can help to break up this coating and make
21

Broadleaf

Berries on broadleaf trees (Griselinia littoralis)
grow in bunches and are ripe for picking usually
in April/May. When the berries are ready they
turn from green to black in colour and are usually
available for picking for a couple of months.
To collect berries, place a garden bag on the
ground, pick off individual bunches of berries
and throw them into the garden bag. Place the
collected bunches of berries into paper bags for
transportation offsite and label the bags with:
•

Species		

•

Location

•

Date		

•

Collector’s name

•

Any other notes

Ripe and unripe broadleaf berries (left)
and picking ripe berries (right)
seeds from the removed flesh. The seeds will

NOTE: It is important to collect berries from

drop to the bottom and so it should be possible

multiple trees rather than just one tree.

to decant off the dirty, flesh-laden water.

This will ensure greater genetic diversity
and, therefore, greater resilience of the

NOTE: Broadleaf seeds are recalcitrant, which

trees that are grown from the seed.

means that they do not survive drying and
freezing, and so they cannot be dried out

Within each berry is one seed and if the seed

and cannot be stored for long periods.

is not being sown fresh, then it is necessary to
remove the flesh of the berry from the seed prior

Once the flesh has been removed from the seeds,

to storage. If the flesh is left on and dries, then

place the seeds in a Tupperware container with

it’ll take a lot longer for the seed to germinate.

a damp layer of damp kitchen towel to prevent

To remove the flesh, use a kitchen sieve and your

the seeds from drying out fully. Conversely, if the

knuckles or the base of a jar over a sink of water to

seeds are stored in conditions that are too damp

rub the flesh from each berry. A grooved rubber

for too long then they may begin to rot, which

mat attached to a board can also be used.

makes it difficult to store broadleaf seeds in perfect
conditions. Ideally, these seeds would be sown

The berries need to be scrubbed until the thin

soon after collection and processing to avoid errors

flesh layer is removed from each seed. Flush the

associated with imperfect storage conditions.

material around in a large bowl to separate the
22
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Mānuka and Kānuka

Mānuka (Leptospermum scoparium) and

Sometimes mānuka trees can present with a

kānuka (Kunzea serotina or Kunzea robusta)

black, sooty coating known as ‘sooty mould’.

seeds are relatively easy and simple to collect

This is simply a black fungus that feeds on

and process. New seeds pods are ready for

the honeydew produced by insects. It is a

collection from April/May. These pods tend

good idea to avoid collecting this, but it may

to remain on the trees for over a year, which

be impossible to collect much mānuka seed

provides ample opportunity for collection,

without collecting some sooty mould too.

although viability may decrease over time.
Place the cut branches into garden bags, take
To collect pods, simply find branches that are

offsite and place into large, plastic storage

laden with pods and remove those branches

containers in a warm, dry, sunny location. As

from the tree using garden snippers. Be careful

the pods dry out, they release thousands of

not to remove too many branches from each

tiny seeds that resemble strands of saffron.

tree to avoid damaging each tree too much.

These seeds are collected in the bottom of the
plastic storage container. A gentle shake of the

NOTE: It is important to collect pods from multiple

branches can aid with the release of the seeds.

trees rather than just one tree. This will ensure

Mānuka seeds are reddish in colour, whereas

greater genetic diversity and, therefore, greater

kānuka seeds tend to be duller in colour.

resilience of the trees that are grown from the seed.
Gather the seed from the bottom of the plastic
storage container, sieve through a fine sieve to
remove larger leaf matter, and make sure the
seed is dry prior to storage. To store, place the
seed into paper bags and label the bags with:
•

Species		

•

Location

•

Date		

•

Collector’s name

•

Any other notes

It is not possible to count the number
of seeds collected, but it’s reasonable to
assume around 1,000 seeds per gram.
Harvesting seed pod-laden branches from
mānuka trees (left) and mānuka seed
collected in bottom of container (right)
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05. SEEDING, MONITORING AND
MAINTENANCE

Depending on the time of year and the species,

be sought to ensure that the seed is stored and

artificial stratification of the seed may be required.

stratified correctly, remembering that different

Ideally the seed would be sown in autumn

species can have very different requirements.

shortly following collection, so that it is subject to
natural stratification processes. Sowing as soon

In order to measure the success of a seeding

as possible after collection also removes potential

operation, it is necessary to know how much

human errors associated with storing the seed

seed has been sown over the area. Measuring

incorrectly. Some seed has to be stored in very

out a very small amount of seed, e.g. 5 grams,

particular conditions if it is going to be stored

and counting how much seed is in that amount,

for any length of time otherwise it may not be

then multiplying to achieve the desired amount

particularly viable by the time it comes to sowing.

of seed is always going to be a lot quicker

It may be that the seed cannot be sown until

than trying to count out the exact number

spring because weed control works are required

of seeds, as shown in the example below.

first. In this instance, professional advice should
Coronet & Queenstown

Coronet & Long Gully

Hill fenced 4m2 per plot

unfenced 5m2 per transect

(20m2 total per site)

(25m2 total per site)

Beech

8,000 seeds per 4m2

15,000 seeds per 5m2 transect

60 seeds per gram

(2,000 seeds per m2 (50% viable))

(3,000 seeds per m2 (50% viable))

= 133g per transect

= 250g per transect

= 33g/m2

= 50g/m2

Corprosma

4,000 seeds per 4m2

7,000 seeds per 5m2 transect

100 seeds per gram

(1,000 seeds per m2 (80% viable))

(1,400 seeds per m2 (80% viable))

= 40g per transect

= 70g per transect

= 10g/m2

= 14g/m2

Example of how the number of seeds can be calculated. Note that the beech seed was
not as well sorted as the coprosma and so there were fewer seeds per gram.
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Seed viability should also be tested at this stage
and more seed added to compensate for the
percentage of non-viable seed. The rate of sowing
depends on the species, the area to be covered
and the amount of viable seeds available. Around
1,000 seeds per m2 is a good starting point for
mānuka or kānuka, but a much lower rate can be
applied when sowing with coprosma or broadleaf.
Sowing seed can be done simply by sprinkling the
seed out over the prepared area, or a seed spreader
can be used for some species such as beech and
coprosma. A thin layer of soil can be spread over
the top of the seed to enable germination and

Spreading seed by hand (left) and
using a seed spreader (right)

also to make the seed less obvious to birds and
rodents. More recent trials have also examined
ways of dispersing seed aerially via drones.
Care must be taken to avoid seeding into
unnatural habits e.g. if a species usually
grows best in dry, sunny areas then it
shouldn’t be seeded into a dark gully.

Mycorrhizal Inoculation
Native plants form beneficial symbiotic

are a number of commercially available mycorrhizal

relationships with mycorrhiza and so if the right

products available, but these are usually

mycorrhizae species are present in the soil, then

designed for horticultural purposes, not native

the native plants will flourish. Most New Zealand

forest restoration projects. New Zealand native

native species form symbiotic relationships with

mycorrhizae will be more beneficial than shop-

a range of arbuscular mycorrhizae, but some

bought versions, however, translocating duff and

species, such as New Zealand native beech,

fungi creates the risk of introducing undesirable,

need a more particular ectomycorrhiza.

invasive exotic weed and fungal species. Exotic
fungi facilitate weed invasions and can be

Any attempts to translocate beneficial mycorrhizae

counter-productive to native seedling growth.

should be approached with extreme caution. There

25

Maintenance

Simply sowing seed and walking away will not

degree of protection. This may also reduce

ensure the best chance of success for a seeding

the amount of weed control required.

project. Weed control and animal control (and
maybe even watering where possible) for the

Another way to reduce the amount of weed

first 2 – 3 years at least will increase the chances

control required is to mulch the area around the

of success remarkably. The aim is to establish a

seedlings with sawdust (must be from untreated

closed canopy and shade the soil to help prevent

timber), bark chips, or even using a mat of pine

shade-intolerant weeds from invading, so the

needles from the surrounding area. Care must be

more than can be done to facilitate seedling

taken not to cover any other emerging seedlings.

growth in the first few years, the better. Again,

Mulching also helps with reducing moisture loss

this is a reason why targeting microsites, and

from the soil, stabilises soil temperature and

doing this well, will be more effective than

organic mulches may also add nutrients to the soil.

trying to restore a whole site at once.
The more intensely a site is managed, the greater
Releasing, which is the removal of weeds from

the chance of success. However, the amount of

around the seedlings, will ensure more rapid

maintenance required can be reduced through

growth of the seedlings because there will be

careful site and species selection, adequate site

less competition for light, water and nutrients.

preparation and weed removal prior to seeding.

Releasing can be undertaken using specific

If species are sown into an unsuitable habitat

herbicide (taking care not to spray the seedlings)

without adequate consideration and control of

or by hand pulling the competitive weeds. The

risks factors such as animals and weeds, then the

type of weed management required depends on

level of maintenance required will be a lot higher.

the type of weeds, the degree of infestation, and
how much time, labour and funding is available.

Thorough planning and development of a longterm restoration strategy prior to collecting or
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Depending on the fencing already in place and

sowing any seed can ensure that the amount

the pest animals present, it may be desirable

of maintenance required is minimal, which can

to install tree protectors around seedlings once

make seed-based restoration strategies a viable

they reach a certain size to provide a higher

alternative to more traditional techniques.
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Monitoring

Monitoring the success of a seeding project will

The measuring square should be placed

provide valuable insight into what did and didn’t

randomly within the seeded area and held in

work, and which success factors need more or less

position using pegs. These pegs should be clearly

attention. This will provide site-specific insights to

marked and left in place so that the measuring

help guide the next phase of restoration to ensure

square can be placed in exactly the same

the level of success increases year upon year.

position for subsequent monitoring events.

In order to determine the amount of germination

The number of seedlings, species, and height

and seedling survival, it is first important to know

should be counted and recorded along with

how many seeds were broadcast into an area.

the plot number and date. The measuring

Seed counting methods are discussed earlier in

square can then be lifted and placed randomly

the report. The size of the area into which the seed

in another location, and the process repeated.

are broadcast must also be recorded so that the

The number of plots measured depends on the

seeds per m2 seeding rate can be calculated.

size of the area seeded, the degree of variation
across the site and the level of detail sought.

It is not feasible to survey the whole area and

What is important is that the same plots can be

count the number of emerging seedlings and so

measured again later in the season to compare

it is more pragmatic to use a measuring square

germination and survival rates as time progresses.

to mark out a smaller area and count the number
of seedlings within. For example, a measuring

For areas sown in autumn, it might be suitable

square made of plastic piping that is 500 x 500

to undertake the first monitoring round in

mm in size can be used to count the number

mid-summer. For areas sown in spring, it’s

of seedlings in an area measuring 0.25 m2.

probably best to wait until late summer. Another
round of monitoring should be undertaken
just before winter, and again in spring, to
determine survival rate through winter. The
frequency of monitoring thereon after depends
on how many seedlings have germinated
and how rapidly conditions have changed.

Measuring square made from plastic piping
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