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The isolation of  New Zealand from other land masses for tens of  millions of  years means that 
as many as 80% of  its indigenous plant species are endemic. This means that most of  our native 
plants occur nowhere else in the world and accordingly have global significance. 

Sadly, the widespread conversion of  forest land to pasture and heavy demand for many native 
timbers by settlers, in particular the conifers matai, rimu, kauri, totara and kahikatea, has reduced 
New Zealand’s forest cover from about 80% of  the land surface to a little over 20% - with some 
species now having threatened status. If  New Zealanders wish to retain the unique character of  
their native trees and forests, and the benefits that arise from these trees, they must be active in 
their efforts to both protect and enhance this resource. 

As land clearance caused a decrease in the volume of  native timbers, plantation-grown exotic 
species - particularly radiata pine (Pinus radiata) - became dominant in the wood products industry. 
Protection was afforded to most of  the remaining indigenous forest and native timber became 
almost non-existent in the New Zealand timber industry. Farmland was almost completely cleared 
of  native bush with only scattered fragments remaining in occasional gullies and other less 
accessible areas. 

Times are now changing.  There is wide general agreement that native trees have many values, 
some economic and others less easy to define, but just as important. We are emerging from the 
dichotomous state of  having native forests protected in conservation reserves, with our wood 
product requirements met by exotic species, to a position where many more native trees are being 
planted with some productive use in mind. This new approach is already adding significantly to 
the overall native forest estate, bringing economic benefits and also pleasure to the people who are 
involved in planting, managing and protecting native trees for the future.



In addition to preserving native tree species, this planting also preserves the habitat of  other native species, 
especially birds and insects. Riparian stream margins planted with native trees and shrubs moderate water 
temperature and enhance their habitat value while reducing stream bank erosion. In both urban and rural 
environments, such plantings have additional landscape and aesthetic values.

Native trees also provide economic benefits. The New Zealand wood products industry revolves around 
radiata pine because of  its relatively easy management, rapid growth and versatile wood properties. 
However, this timber has a number of  limitations, particularly in high value end-use markets. Our native 
trees provide an alternative suite of  timbers with a range of  characteristics including greater hardness, 
durability, more distinctive colour and form, and outstanding wood-working properties. Accordingly, 
a number of  native species are prized for high value end uses.

The focus on forests has recently widened to include a range of  environmental benefits ranging 
from carbon sequestration as a counter to global warming, to holding in place the country’s precious 
soil mantle. Forests are also acknowledged as sources of  clean water and as reservoirs of  natural 
biodiversity. Where these objectives are paramount, permanent forests with a mix of  species are 
more robust, but still have the capability to supply economic supplies of  wood on a sustainable basis. 
In addition, New Zealand trees have an established resistance to native pests and the local climate, and 
have an inbuilt genetic diversity that may not exist in the quite selective importations of  exotic species.



With a well planned planting regime and careful management it is now recognised that a number of  
native species can provide utilisable timber from thinnings, as early as 30-40 years after planting. Once 
a cycle of  selective logging and continuous cover is established the system can continue in perpetuity. 

There are a host of  other potential productive benefits from forests. For example,  the pioneer/nurse 
species manuka (Leptospermum scoparium), is increasingly being used for a variety of  purposes, including 
honey, oils, wound dressings and cosmetic products. There is a base of  cultural knowledge now becoming 
more widely supported by scientific evidence that several native shrub and tree extractives have important 
medicinal properties.  

From a considered perspective then, there is a strong and easily understood rationale for planting native 
trees.  But there is more … our native trees and forests may endure and continue to provide these values 
over several human lifetimes. So by planting trees we are making a decision that can provide the same 
benefits to our children’s children and beyond.

Time is the best test of the quality of our contribution…
                           plant native trees and ensure it is a long one.



www.tanestrees.org.nz
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T      his Technical Handbook has been produced by
Tãne’s Tree Trust in association with FITEC (Forest
Industry Training and Education Council) and the
Ministry of  Agriculture and Forestry’s Sustainable
Farming Fund (SFF) to provide the latest ‘easy-to-
read’ technical information on planting and managing
native forests. Relevant throughout New Zealand,
this handbook is aimed at practitioners, experienced
or new, keen to improve their knowledge and adopt
latest techniques in establishing and managing native
trees. The Handbook is also designed to provide
information in an attractive layout to many other
sectors including those involved in education, policy
development, commercial forestry, farming, Maori
land ownership, environmental interest groups, plus
the general public.

Each aspect of  planting and managing native trees
is covered in separate stand-alone publications drawing
on information and ideas from a wide range of
sources, both historical and more recent. Sources of
information are stated wherever possible to allow
users of  the Handbook to access original work and
seek further details directly. Publications are written
by a wide range of  practitioners, specialists, managers,
consultants and policy makers.

The Handbook has been produced as a ‘living manual’
that can be added to and updated as new information
and resources permit. It is therefore in ring-binder
format with dividers for each section. Each section
and related topics are easily located by following the
Table of  Contents.

Technical Article No. 1.2
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The peer-reviewed publications within the Handbook
are in the form of  2-12 page articles that are grouped
into separate sections based on themes. These themes
vary from presenting prevailing attitudes and ideas to do
with planting and managing natives through to ‘how to
do’ articles that provide the latest practical guidelines on
a wide variety of  topics from nursery production and
establishment of  natives to long-term management.

New and updated articles for the Tãne’s Tree Trust’s Tree
Trust Technical Handbook will be published as and when
current and future projects are completed. A list of  the
latest published articles will be maintained on the Tãne’s
Tree Trust website www.tanestrees.org.nz. Full colour
hard copy versions of  the Handbook and updates are
available directly from Tãne’s Tree Trust for trust members.

Handbook articles Updating the Handbook
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BACKGROUND

In October 1999, a conference called “Native Trees for the Future” was held at the
University of  Waikato. The conference highlighted the need to establish a vehicle for
obtaining and applying funding for several purposes related to the planting and sustainable
management of  indigenous trees. This included consolidating and developing knowledge
through research; establishing a network of  practitioners and other stakeholders to
share knowledge; and supporting both local and central government incentives that
encourage increased planting of  indigenous trees.

Early in 2001 a small steering committee was established and rapidly grew to become
a diverse representation of  interest in the growing of  native trees. The steering committee
decided that a Charitable Trust was the most appropriate vehicle to pursue its aims,
and Tãne’s Tree Trust was formalised in November 2002 to encourage New Zealand
landowners to plant and sustainably manage native trees for multiple uses.
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Our Objectives
In order to realise the vision the foundational objectives
of  the Trust are to promote indigenous forestry as an
attractive land use option by:

1. Consolidating and advancing the state of  knowledge
of  an increasing range of  indigenous tree species -
 their establishment, growth, and productive use;

2. Maximising the economic incentives for establishing
indigenous trees by reducing establishment costs;

3. Resolving legal and political obstacles currently
serving as disincentives to the planting of  indigenous
trees; and

4. Building a network of  knowledge-sharing amongst
stakeholders.

Trust Structure
The steering committee constituted the foundational
trustees. Trustees serve for three years before standing
down, and becoming eligible for re-appointment. To
support the Trust anyone who wishes to be involved
can join the Trust network. Currently the Trust consists
of  13 Trustees from a wide range of  backgrounds and
within a decade has a network group of  over 300
members including about 25 corporates being Regional
Councils and Crown Research Institutes and companies.

Tãne’s Tree Trust collaborates with and complements
a range of  forestry and environmental interest groups
including the NZ Forest Owners Association; the
Indigenous Forestry Section, NZ Farm Forestry
Association; Nga Whenua Rahui; Project Crimson Trust;
Kauri 2000 Trust; Trees for Survival Trust; NZ Landcare
Trust; the NZ Institute of  Forestry; and the Montfort
Trimble Foundation.

Activities
The Trust was launched on 8 September 2001 with a
workshop and field day at Waharau Regional Park in the
eastern Hunua Ranges south of  Auckland. It operates
under its Trust Deed and Strategic Plan. It has a web-site
www.tanestrees.org.nz  which contains a great deal more
information about the Trust, including a list of  all
publications available.

A newsletter is sent to all network members every four
months. Current activities include production of  further
publications relative to native forestry, maintaining web-
based databases such as a bibliography on planted native
trees, a nationwide database on plantations, and future
Trust workshops and events.

Contact details for Tãne’s Tree Trust:

Email: office@tanestrees.org.nz

Mail: Tãne’s Tree Trust,
          P.O.Box 12094,
          Hamilton 3248

Website:  www.tanestrees.org.nz

THE TRUST

2

Funding
Membership subscriptions fund running costs of  the
Trust. The Trust has been successful in obtaining funding
from the Ministry of  Agriculture and Forestry’s Sustainable
Farming Fund and many other sources for the purpose
of  revisiting old and establishing new research sites, setting
up an archives database, publishing or assisting to publish
bulletins and other material on native trees and running
workshops for knowledge sharing. However, there is an
ongoing need to obtain funding for the basic running
costs of  the Trust and expansion of  the indigenous
research programme.
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E
WHY PLANT NATIVE TREES?

         stablishment of  native trees and shrubs for the
restoration and enhancement of  native forest is
occurring throughout New Zealand usually to meet
multiple objectives. The aims for establishing native
plants can be broadly listed under environmental and
production-orientated objectives.

For environmental objectives, most revegetation
programmes use a wide range of  natives to fulfil one
or more of  the following aims:

extend forest remnants on farms and restore high
forest;

provide shelter on farms, around residential and
horticultural blocks;

provide aesthetic or landscape benefits;

provide cultural and spiritual benefits;

provide amenity and recreational facilities;

enhance wildlife values and biodiversity;

control soil erosion both of  hill country and along
riparian areas; and

improve water quality.

Many natives can also be planted and managed for a
range of  productive purposes including many direct
and indirect benefits such as:

supply of  wood;

production of  raw materials, e.g., bark, leaves, and
oils used as medicines, herbs, food, and fibre;

honey production;

production of  seed and cuttings used by the
horticultural industry;

provision of  shade required for stream fisheries;

provision of  screens around buildings and
unsightly areas;

provision of  shade and shelter on farms;

enhancement of  tourist areas; and

carbon sequestration.

It is possible to achieve both environmental and
production objectives on the same site by establishing
a wood resource of  native trees. Through careful
choice of  species, plant communities can be
established and enhanced to provide a sustainable
resource of  high-quality timber which can be
integrated with many conservation-based objectives.
Once native forest is established, the adoption of
Continuous Cover Forestry (CCF) practices, whereby
harvesting is undertaken as single tree or small group
felling, will ensure the conservation benefits of  the
high forest including biodiversity, soil and water
values and the landscape are not compromised
(Barton 2008).
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Mimicking natural regeneration
and forest succession
Locating species on sites matching their ecological
requirements that mimic natural patterns of  regeneration
is likely to be the most appropriate approach where
revegetation is the primary objective. Such sites will
contain native timber species and, although growth rates
are likely to be compromised by competition or other
site factors, landowners still have the option of  removing
semi-mature or mature trees for timber in the future.

An understanding of  the regeneration strategies of  each
native tree species including their role in forest succession
patterns will influence appropriate methods of
establishment. Planting strategies that mimic natural
regeneration and species successions are most likely to
succeed.

STRATEGIES TO MEET OBJECTIVES OF PLANTING

Should those landowners wanting to establish a native woodlot match species to site based on natural
regeneration patterns, or should they plant on the best sites to achieve optimum growth?

Indigenous biodiversity in our productive
landscapes
New Zealand’s productive landscapes are invariably
dominated by agricultural, horticultural, and exotic forestry
landuses which cover up to three-quarters of  our landmass.
Much of  this human-induced change of  landuse has
been to the detriment of  indigenous biodiversity. Concern
is increasing about the ongoing decline in New Zealand’s
indigenous biodiversity and for the ecological sustainability
of  landuses that support our primary industries
(Parliamentary Commissioner for the Environment 2002).
While the Commissioner strongly supports ongoing
preservation initiatives to restore our threatened
ecosystems, there has not been adequate exploration of
the potential beneficial roles that native plants can play

in our productive landscapes dominated by exotic pastoral,
horticultural, and forestry landuses.

As part of  a broad range of  management opportunities
for native plants on our working lands, there is excellent
scope for the planting and management of  native trees.
In addition to the potential productive value of  native
tree plantations, the establishment of  native forest in
these productive landscapes will likely improve productivity
of  the existing primary sector. Significant areas of  the
New Zealand landscape, both urban and rural, are being
revegetated by planted native species. It is estimated that
over 10 million native plants are produced annually in
native plant nurseries throughout the country. Significant
proportions of  these native plants are major timber
species.

For instance, recognition that natural succession of  a
previously forested site is most likely to require
establishment of  a range of  early successional species.
For many sites, these early species, sometime referred to
as ‘nurse species’ will include shrub hardwoods such as
manuka (Leptospermum scoparium), kohuhu (Pittosporum
tenuifolium), karamu (Coprosma robusta) and koromiko (Hebe
stricta). These hardy shrub species create sheltered
conditions for the inter-planting of  later successional
native tree species such as many of  the conifers like kauri
(Agathis australis) and rimu (Dacrydium cupressinum) and
hardwoods like kohekohe (Dysoxylum spectabile) and puriri
(Vitex lucens). Planting strategies that mimic natural
succession pathways are more likely to result in good
survival and growth rates for most species, provided
weed control and releasing are to a high standard.

Where is the indigenous biodiversity in many New Zealand productive landscapes?
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Optimum Sites for Native Tree Plantations
For those landowners whose major objective is to establish
plantations of  native trees for high-value timber
production, using natural patterns of  regeneration may
play a lesser role in determining planting sites and patterns.
For native tree species, best plantation growth will occur
on sheltered sites where soils are deep and fertile and
there is adequate moisture. To ensure optimum growth
rates of  native tree plantations targeting the best planting
sites, in combination with good site management and
silviculture practices, is the best strategy.

Planting patterns
Rigid planting layouts of  sites (e.g., line-planting) that
comprise a range of  microsites may result in a less natural
appearance and sub-optimal survival and growth. Such
planting patterns do not account for specific site
preferences of  each species.

Equally, random planting of  species will result in
mismatching of  species to appropriate microsites.

Native Trees Can be Grown for Wood
Current research being undertaken at Scion evaluating the growth and wood quality of  selected native trees
indicates that the timber from fast-growing planted trees can be as attractive as, and has many of  the wood
characteristics of, timber from old-growth indigenous forest or locally grown and imported exotic species. With
growth rates in excess of  50 cm in height and up to 1 cm in diameter per year on favourable sites, logs approaching
40 cm in diameter are achievable within 50 years of  planting for kauri and totara (Podocarpus totara).

While development of  heartwood is slow, particularly in
native conifers, the sapwood of  planted kauri and totara
trees less than 50 years of  age contains a range of  colours
and textures. A range of  knot sizes in totara enhances its
decorative potential. Basic density of  the sapwood from
kauri in a 66-year-old plantation was lower than kauri
heartwood but higher than that of  radiata pine (Pinus
radiata) (Bergin and Steward 2004). Wood shrinkage and
stiffness testing showed plantation kauri was superior to
that reported for old-growth kauri and commonly used
exotic forestry species. Similar preliminary results are
found with fast-grown planted totara.

The results suggest that relatively young plantation-grown
native conifers have good potential as a solid wood resource.
Preliminary investigations of  some of  the hardwood tree
species in early plantations also indicate fast growth rates
but probably faster development of  heartwood than in
young plantations of  native conifers. Such research is
providing encouragement to landowners planting native
trees on good quality sites not only for environmental and
social objectives but also for the option of  timber
production for future generations

Rather than a rigid or totally random planting pattern, a
flexible pattern that allows matching species to sites will
ensure greater success of  planting programmes.

Native trees don’t have to be planted in rows! Rather, a flexible
planting pattern will allow matching of species to preferred sites
for optimal survival and growth.

Given favourable sites, many of our native trees,
including kauri, have good potential to be managed
as a solid wood resource.
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Carbon Farming and Natives
In 2002 New Zealand ratified the Kyoto Protocol, an
international initiative aimed at reducing greenhouse gas
emissions and thereby controlling or mitigating the adverse
effects of  anthropogenic (human) interference with the
climate system. An aspect of  the Protocol is the recognition
of  the ability of  trees to remove carbon dioxide (significant
greenhouse gas) from the atmosphere (Tãne’s Tree Trust
2008).

As part of  measures designed to assist New Zealand meet
these commitments, the Government has several packages
in varying stages of  development and/or implementation
that are of  interest to the production forestry sector
including relevance to those with native forest. These
schemes have the potential to encourage the establishment
of  native forests on an operational scale (Tãne’s Tree Trust
2008).

In additon to long-standing benefits of  established native
forest such as biodiversity and soil and water values, the
planting of  trees on bare land for carbon storage as part
of  the Kyoto Protocol is likely to provide further economic
opportunities on many sites and lead to increased interest
in the planting of  natives.

Latest information on carbon schemes is provided on
the Ministry of  Agriculture and Forestry’s website
www.maf.govt.nz. An independent website, developed by
the Carbon Farming Group, www.carbonfarming.org.nz.
also provides information including a carbon calculator to
allow landowners to assess individual carbon liabilities.

References:

Barton, I. 2008: Continuous Cover Forestry. A handbook for the management
of  New Zealand forests. Tãne’s Tree Trust. 104 p.

Bergin, D.O.; Steward, G.A.  2004: Kauri - ecology, establishment,
growth, and management. New Zealand Indigenous Tree Bulletin No.
2. New Zealand Forest Research Institute Ltd, 48 p.

Parliamentary Commissioner for the Environment 2002: Weaving
resilience into our working lands: recommendations for the future roles of
native plants. Parliamentary Commissioner for the Environment,
Wellington. 39p.

Tãne’s Tree Trust 2008: Forestry and Sequestrian: A review of  the
options for planted and regenerating indigenous forest.
Tãne’s Tree Trust Newsletter No. 15. 10 p.

Establishing and managing native trees as a long term supply of
timber need not be a single objective. Indeed, greater utilisation
of  native trees for sustainable timber production is likely to have
significant biodiversity benefits in our production landscapes.

Unwittingly, or by design, those planting native trees are
establishing a resource which future generations will have the
option, on some sites at least, to manage for extraction of  high-
quality, high-value wood. However, acknowledgement of  non-
market benefits of  established native forest will reward landowners
and foresters in many ways long before timber removal is
contemplated.

CONCLUSIONS

Author: David Bergin, Scion

Contact: Tãne’s Tree Trust
Website:  www.tanestrees.org.nz

Matching species to site - harakeke (Phormium tenax) planted
along wetter margins with a range of shrub hardwoods on
slopes, as a first step to establishing native forest.
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CHOOSING THE
APPROPRIATE OPTION

      hree main options available to the land owner
interested in establishing a native forest for multiple
purposes, including future timber production, are:

Planting of  nursery raised seedlings;

Direct seeding onto the ground; and

Encouraging growth of  natural vegetation.

This article provides only a brief  introduction to each
of  these establishment options relating to native trees
and shrub species. Practical guidelines will be
provided in subsequent sections in this Handbook.

Planting of  nursery-raised seedlings is the most
widely used option for the establishment of  native
plant species throughout the country to meet many
objectives (e.g., Evans 1983; Pollock 1986). It is
however, an expensive and labour intensive method
for establishing natives and therefore is only practical
on a relatively small scale (Bergin and Gea 2007).
Planting does allow control of  the species mix and
the intensity of  planting, and with appropriate
after-planting care, can be highly successful.

Direct seeding is probably a risky option in terms
of  outcome, but is potentially a much cheaper option
than planting when it is effective.  However, it is
likely to be very site-specific and considerable research
is required to determine if  it is practical for the wide
range of  sites requiring reforestation in New Zealand.

Making decisions on which option to follow requires
consideration of  the objectives of  planting, the ecology
of  the species concerned, the nature of  the site, the
resources available and the likely scale of  the exercise.

Technical Article No. 2.2



Nursery-raised seedlings
The usual method of  establishing native species is to use
plants raised from seed in containers (pots, planter bags,
or rootrainers) in plant nurseries. Most native conifer
and hardwood tree species can be grown from seed using
standard nursery techniques. Seed production and
germination rates vary and may affect the availability of
some species from one year to the next. Seeding

2

Encouraging natural regeneration is the preferred
option where there is a good supply of  forest tree seed
and weed competition can be controlled. This is likely to
be the most practical option for large-scale afforestation
of  native forests in New Zealand such as on marginal
hillcountry farmland. While native forest will eventually
regenerate in some regions, it is likely to be slow to
develop. Practical methods for encouraging or enhancing
large scale natural regeneration require further research.

PLANTING

By far the greatest majority of  native woody plant species
used in revegetation programmes and for establishing
potential production forests are raised from seed. Small
numbers of  a limited number of  species are raised from
vegetative material, either as cuttings or divisions.

characteristics and appropriate nursery techniques have
been published for kauri (Agathis australis), (Lloyd 1978
and Halkett 1983); for podocarps (Forest Research Institute
1980); and for hardwood trees and shrubs, (Forest
Research Institute 1988 and Pardy and Bergin 1989).

Forest duff  collected in winter beneath target trees contains
seeds and can be used to produce seedlings of  a range
of  native species including matai (Prumnopitys taxifolia)
and miro (Prumnopitys ferruginea), which are slow to
germinate (Herbert 1977). This method is best suited to
small-scale operations.

Many native species have been successfully raised as bare-
rooted seedlings. This method is especially suited to large-
scale production and planting programmes where
production costs can be reduced (e.g., Forest Research
Institute 1980; Beveridge et al. 1985; Bergin and Cole
2010). Container-grown and bare-rooted plants can be
planted at selected spacings to fulfil specific requirements
or objectives of  planting. Seedlings, depending on age
and size, are likely to cost between $2 and $5 each for
bulk orders from commercial nurseries, with faster-growing
shrub hardwoods $2–3 and native trees, particularly
conifers, $3–5.

Most native woody plant species used in planting programmes
in New Zealand are raised from seed in containers in nurseries.
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Cuttings
Raising native timber species from cuttings is not practised
on a large scale as most species are more easily raised
from seed. Some native trees, such as rimu (Dacrydium
cupressinum) (Dakin and Mearns 1974) and totara (Podocarpus
totara) (Bergin 2003), can be raised from cuttings.

Cuttings are commonly used to raise large quantities of
selected shrub hardwood species using methods widely
used for cultivation of  many garden plants, both exotic
and native. Methods for collection and setting of  cuttings
are given in numerous publications, e.g., Metcalf  (2007).

In the horticulture industry, particular traits such as
distinctively coloured foliage or plant form that are highly
sought-after can be based on a limited genetic base.
Cuttings are taken from a single parent plant with desirable
characteristics for propagation of  plants to cater for
demand for the urban and garden sectors. In the same
way, the exotic forestry sector has long relied on the use
of cuttings to provide plants from elite trees with particular
characteristics such as good tree form, fast growth or
specific wood properties. Seed orchard technology for
radiata pine (Pinus radiata) is reliant on use of  cuttings to
quickly bulk up family lines with preferred traits. In the
future, it is likely the same technology will be of  benefit
to those wanting to grow improved lines of  selected
native trees.

For large scale revegetation of  native forest, it is
recommended that cuttings are taken from a wide genetic
base within local populations to ensure at least some
genetic diversity in nursery-raised plants. As is
recommended for seed collection from native trees,
cuttings should be taken from a minimum of  10 plants
throughout a local population with at least 100 m between
parent plants. Native seedlings raised on a large scale for
revegetation from cuttings include for instance koromiko
(Hebe stricta).

Transplanting of  wildings
The removal of  small seedlings from forest and scrub
sites, often termed “wildings”, is labour-intensive and
mortality of  transplants can be high. Transplanting
wildings of  species where seed is difficult to obtain each
year and in which germination is poor, such as matai and
miro, has been successful on a small scale. In addition,
there can be benefits from transplanting wildings of  some
species (e.g. the beech species – Nothofagus spp.) where
beneficial mycorohiza (refer to Handbook section 6.1)
that are required for good performance can be introduced
to the nursery propagating beds or containers, along with
the seedlings.

For most species, best survival and growth has been with
wildings less than 15 cm tall. Larger seedlings invariably
have dispersed woody root systems that inevitably are
chopped off  during lifting from the forest floor. Because
removal of  wildings involves loss of  a significant amount
of  root mass, survival of  the transplant can be improved
by cutting back up to half  of  the leaf  area to match the
root loss, keeping plants moist and transplanting quickly.

Sourcing of  regenerating native seedlings from forest and
scrub sites can create issues including disturbance and
loss of  potential regeneration of  source areas. Although
digging up small seedlings from the forest floor or from
scrub areas will result in localised disturbance, there are
many instances where vast quantities of  small seedlings,
usually only up to 1-2 years old, occur beneath seeding
trees, under bird roosting sites or along bush edges where
there is increased light and greater species diversity.
Recently disturbed sites where mineral soil has been
exposed within or along edges of  native forest can become
covered in dense carpets of  a range of  newly germinated
seedlings of  a wide range of  native tree and shrub species.

Only a small fraction of  newly germinated seedlings of
native trees and shrubs are likely to survive as forest
succession proceeds and canopy gaps open up to allow
one or two plants to eventually develop. The vast majority
will often die within a year or two of  germination due to
summer droughts and low light levels. Careful lifting of
small seedlings scattered over such areas is unlikely to
impact at all on forest succession.

Permission is required from the landowner or manager
for removal of  wildings. A permit is required from the
Department of  Conservation to collect any plant material
from the conservation estate.

Divisions
For most grasses, sedges and other monocots such as
harakeke (Phormium tenax) and toetoe (Cortaderia toetoe),
plants can be separated into divisions. These species can
be raised from seed or from divisions to planting size in
the nursery, and divided to increase numbers for continuing
to grow-on in the nursery. Alternatively, where divisions
are of  sufficient size, they can be planted directly in the
field. This method is labour-intensive and like raising
plants from cuttings, it restricts genetic diversity to that
of  the parent material. On the other hand, as with cuttings,
divisions may give the opportunity to bulk up plant
material from elite plants that have been identified with
superior growth or other preferred characteristics. As
with transplanting wildings it is advisable to cut back leaf
area of  the divided plants.
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DIRECT SEEDING

Broadcasting seed as a method of  establishing tree species
has seldom been successful and it is rarely practised on
a large scale. An overview of  the key issues with direct
seeding by Douglas et al. (2007) indicates there are several
factors determining the success and practicality of  this
method for establishing native woody species. These
include:

Successful direct seeding usually requires the removal
of  competing vegetation and/or exposure of  mineral
soil. Most woody native species are unable to compete
with dense grass or herbaceous weeds on open sites
when direct seeded;

Depending on site conditions and species, small newly-
germinated seedlings are more prone to mortality
caused by desiccation, and by fungal and insect attack,
than larger planted seedlings;

Collection of  large amounts of  seed for broadcast
sowing on to prepared sites can be difficult and labour-
intensive for many native species;

Viability of  seed can vary from one year to the next
and between species;

High initial seeding densities are required to allow for
poor germination and early mortality; and

Continuing control of  competing invading exotic
species, especially grasses, is required.

Specific trials and practices
There have been a range of  trials and larger-scale
establishment programmes involving direct seeding of
selected native forest species using different practices.
Davis et al. (2009) provides a comprehensive review of
direct seeding programmes undertaken with a range of
natives, most of  which have been only on an experimental
scale. A selection of  these is summarised.

Manuka seeding

Manuka (Leptospermum scoparium) has often been used and
gives a rapid cover of  woody native species on cleared
sites. Key requirements include removing competing
vegetation and the existing weed seed bank within the
upper layer of  topsoil. This can be achieved by cultivation,
preferably turning over the topsoil using discs or similar
machinery. For instance, the Waipoua Forest Trust aims
to extend kauri forest to the south of  the Waipoua Forest
Sanctuary using manuka seed to establish a shrub cover
on grassed sites to shelter inter-planted kauri (Bergin and
Steward 2004). Manuka seed was scattered by hand along
furrows made 4-5 m apart by tractor-drawn discs. Within
3 years, dense bands of  manuka had established up to
1 m high and provided shelter for inter-planting of  kauri
seedlings.

Laying manuka brush

Laying of  manuka brush containing ripe seed capsules
on the ground has been used for revegetation of  relatively
small areas of  recently disturbed forest and scrub areas
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(Evans 1983; Porteus 1993). It is particularly successful
if  the brush is laid over cultivated ground in several layers
that provide a degree of  shelter, but avoid dense shade
for newly germinating manuka. As the cut brush dries
out, the semi-mature seed capsules split open and release
large quantities of  seed.

Canterbury trials

In a trial on bare ground under a burnt beech forest on
a north-facing slope in Canterbury, a six-species seed mix
comprising assorted shrub and tree species was sown
with and without pasture species as a cover crop, and
fertiliser (Ledgard and Davis 2004). Out of  the species
trialled, they found that mountain beech (Nothofagus
solandri var. cliffortioides) and manuka were the most
successful. The effect of  fertiliser was short-lived. The
window for achieving good establishment may be no
more than 2 years, after which exotic grass is likely to
dominate.

In other trials established on a range of  sites in North
Canterbury and Banks Peninsula, Ledgard et al. (2008)
found low impact manipulation seeding is an option for
restoring native species in ex-pastoral lands. Particular
emphasis was placed on site preparation, via management
of  the grass cover (grazing or mowing), soil disturbance,
and the use of  herbicides to control competition. After
1 year, almost without exception, native seedlings were
only found where seed had been sown. Over all of  the
sites, 23 native trees and shrubs were identified as having
emerged from the sowing of  seed or litter. They found
that existing vegetation, particularly exotic grasses,
provided intense competition.

At most sites there was a definite trend for increased
seedling numbers where herbicides were applied prior to
sowing, particularly where the grass was short, but the
greatest increases occurred where ground disturbance
had created a bare soil surface. The only situations where
there were more seedlings in herbicide treated plots than
in disturbed plots were where the grass was naturally
short or had been mown.

Ledgard et al. (2008) concluded that the establishment
of  native species by direct seeding has potential as a
cheaper technique for restoring an indigenous woody
cover in ex-pasture grassland environments, particularly
where large areas have to be treated. However, the results
of  seeding will vary between sites and seasons, and weed
control after seedling emergence remains a critical factor.

Several native shrub hardwoods 2 years after sowing in
ploughed strips in the Canterbury trial.

Mixing seed in with fine sand prior to sowing.

Seeding site - ploughed and lightly harrowed (not smooth,
needs plenty of nooks and crannies).

A trial in North Canterbury, showing various forms of site
preparation. Straight ploughing was the best.

Further research
The comprehensive review of  establishment practices
for native species by Davis et al. (2009) indicates that
while direct seeding may be a potentially useful method
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Native vegetation is regenerating naturally in many cleared or partially logged areas
throughout the country. Even in New Zealand’s exotic productive landscapes, native
species are regenerating spontaneously in many sites. Vast areas of  marginal pastoral
hill country where intensive management such as fertilising and weed control have
been reduced or ceased are often regenerating in various mixtures of  exotic and
native woody species in many regions throughout New Zealand. This includes the
invasion of  manuka and kanuka (Kunzea ericoides) in many hill country stations on the
East Coast of  the North Island (Bergin et al. 1995), and totara in combination with
kanuka and gorse on hill sides in parts of  Northland, King Country, Manawatu,
Wairarapa, Nelson, Marlborough and West Coast (Bergin 2003). Native shrubs and
trees are also regenerating effectively on sites dominated by exotic woody species in
many regions such as gorse (Ulex europaeus) on Banks Peninsula (Wilson 1994). On
localised scales, regeneration of  natives is occurring within hedgerows, along roadsides,
in shelterbelts, woodlots, gardens, and riparian areas throughout the country.

for establishing indigenous forest on steep hill country
grassland, it has not been tested beyond small scale trials.
As most trials have focussed on pioneer or early colonising
species, it will also be necessary to determine how best to
introduce tall forest native species to ensure that desired
climax vegetation has the potential to develop (Davis et
al. 2009).

The pace at which the process of  natural regeneration of
native forest occurs, and the species composition of
resulting communities, will be influenced by many factors.
These include:

characteristics of  the original forest and the current
landscape;

site history, e.g., intensity of  logging, burning, and
clearance;

for open sites, the current condition and landuse of
cleared areas;

for scrub sites, the current predominant cover of  woody
species;

presence, vigour, and persistence of  weed species;

distance from seed sources of  native species;

presence and effectiveness of  seed-dispersal agents;
and

presence of  browsing animals.

Further research is required to determine the efficacy of
direct seeding of  natives on a range of  sites including
optimum methods of  site preparation, the role of  selective
grazing in seedling establishment, choice of  native species
to seed and other management considerations and the
economic viability.

Davis et al. (2009) state that the requirements for successful
natural regeneration are the presence of  adequate local
seed sources, and as with direct seeding, exclusion of
grazing livestock, control of  animal pests, and control of
competing vegetation.

Enhancing regeneration

It is generally essential to exclude livestock (or reduce
grazing intensity) and browsing animals such as deer and
goats to enable satisfactory establishment and growth of
indigenous species. Some species, notably kanuka, manuka
and totara, are relatively unpalatable, however, and are
able to establish under low livestock grazing intensities
providing competition from resident species is minimal.
As with establishment from direct seeding, competition
from vigorous weed species, especially exotic grasses, is
a major obstacle to natural regeneration of  indigenous
vegetation in grasslands.

Reducing or eliminating factors that are inhibiting natural
regeneration may be a more practical strategy than planting

ENHANCEMENT OF NATURAL  REGENERATION

Requirements

6



CONCLUSIONS

While planting of  nursery-raised seedlings remains the high profile option for establishing native trees, the
costs are prohibitive for this to become the most practical method other than for relatively small planting

programmes in key areas or for establishing local seed sources. The significant areas of  New Zealand’s
landscape that require establishment of  a permanent cover of  indigenous vegetation will not be achieved

through intensive planting programmes of  native trees alone. Planting, certainly on a large-scale, is a last resort!

Our landscapes have a remarkable capacity to revert to forest through natural processes of  seed dispersal,
regeneration and succession. On many sites, the return of  a native forest cover will involve a succession

through early phases dominated by exotic woody species. However, in most cases, it is only a matter of  time
before native species will come to dominate. While there will be a continuing role for more intensive

establishment options, particularly planting, restoration of  native forest in many of  our extensive landscapes
will only be achieved by enhancing mechanisms for encouraging natural regeneration. Natural regeneration

of  native forest will eventually occur – it is largely a matter of  time and patience!
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     he connection to the forest, te Wao  nui a Tãne, is one of  the foundations of  the
Maori world. Maori see themselves as directly descended from Tãne Nui a Rangi, as
were all other creatures living in the forest, the trees and plants, the birds and insects.
The interconnectedness of  that world was the key to health and survival of  all that
were part of  it. For Maori themselves to be well, they needed the forest to be well.
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TIKANGA

The tikanga (traditional practices) that governed all
activities involving the forest were put in place to ensure
the wellbeing of  the whole forest community, and the
various species that are part of  it.

This is not only a traditional viewpoint; it very much
reflects the understandings and expectations of  many
Maori today. Again and again submissions made in support
of  Wai 262 and other claims to the Waitangi Tribunal in
recent times highlight the concern of  Maoridom at the
way the integrity of  the forest world has been destroyed
by the land management practices of  the last 150 years.
Maori see that as a major factor in their loss of  mana; in
the deterioration of  their social structures; in their poor
health statistics; and in the uncertainty that many feel as
they look towards the future.

A number of  issues including deterioration of  waterways
and ground waters, changes in coastal sedimentation and
loss of  biodiversity are seen by many claimants to be a
direct result of  the lost integrity of  the forest world. The
world of  Tãne has lost its mana, and he is no longer able
to provide for his children.

The goals and objectives of  Tãne’s Tree Trust reflect a
response that many claimants would endorse. However
the traditional Maori understanding of  the forest suggests
a different order of  priority to that of  the Trust, which,
amongst other values, strongly promotes the potential of
the major timber producing species of  the forest. Maori
see that as very important, but the first priority for many
would be to focus firstly on reinstating the integrity of
the forest itself, before focusing on those species within
the forest of  particular commercial interest.

Most members of  Tãne’s Tree Trust would agree with
that, even if  the primary thrust of  the Trust is the timber
species. A healthy functioning forest is the environment
needed to ensure the optimum growth of  the major trees
that make up the forest canopy, those that have potential
both for timber production and carbon credits.
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WEAVING MATERIALS

There were a wide range of  species in the forest used by Maori for weaving. Many of  the vines had particular uses, for
example, in the construction of  hinaki (traps) for catching eels. Fibre was needed that was durable in water for long
periods of  time which meant that materials other than flax were often used. Various trees provided dyes and preservatives.

There is no longer the same need today for many of  the traditional uses, as modern materials are readily available.
However there are exceptions. Kiekie is still very much in demand for weaving. This is an epiphytic vine found in mature
healthy forest, particularly in the North Island. It belongs in a natural forest community, but could be considered
unwelcome in forest managed for sustainable production. The importance of  such species as kiekie needs to be recognised
and respected.

3
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NGA MAHI WHAKAIRO - TIMBER FOR CARVING

There is growing demand for timber for carving. This reflects the revival of  traditional
Maori art forms. The demand far exceeds the supply. Various alternatives have been
used with varying success, however a very strong preference remains for those timbers
traditionally used by tupuna (ancestors), particularly totara, kauri, matai.

There is a realisation that if  those timbers are to be available in the future it is
necessary to ensure that trees are planted and cared for. It is a long term project, but
most are unperturbed by that, since Maori have been part of  Aotearoa for many
hundreds of  years. To leave a growing forest that contains trees that one day will
provide timber for waka, for wharenui, etc., is seen as the fulfilment of  a very serious
obligation to the coming generations.

The challenge is to actually begin the
planting of  trees. Maori land tenure is
complex and there are many demands
on the resources that are available. The
major issue for Maoridom at the
present time is the settlement of  the
Treaty Claims.
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Use of  various plants for medicine is a key part of
traditional Maori medicine. Again interest and use of
traditional rongoa is increasing at the present time.
This reflects a growing confidence in the therapeutic
value of  some medicinal plants long used by Maori;
benefits which are increasingly being verified by
researchers.

A major obstacle to the use of  traditional medicines
is a lack of  ready access to the trees and plants. Most
of  the plants used for medicine are secondary species,
best found in the regenerating fringe of  the forest, te
totara hoe. These species also serve as the nurse trees
for the major species, such as totara and kauri.

In many areas, the regenerating fringe of  the forest
has been so heavily infested with noxious pest plants
that native species struggle to survive. In some places
they have disappeared completely. The other issue is
that many of  these species are palatable to grazing
animals, be they domestic or feral. Both the
regenerating fringe and the understorey of  many
apparently healthy forests is depleted of  the species
most used for rongoa.

Maori experience suggests it is important not to
overlook the importance of  these secondary species
in the health of  the forest, and in particular the range
of  different species found in a natural forest. The
tendency in revegetation projects is to confine plantings
to those species that are easy and fast to propagate
and easy to establish. The economics make sense, in
the short term at least. However the long term effect
of  the lack of  diversity is yet to be fully understood.

Traditional Maori healers would hope, that in re-
establishing forest areas a consistent effort be made
to include, as far as possible, a full range of  species
that were historically present on the site. That should
ensure that the plants used for medicines will be
present. It should also help ensure that the health and
vigour of  the forest is optimised.

TRADITIONAL MAORI MEDICINE - RONGOA MAORI
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Trees used for Rongoa
The range of  species used by traditional healers varies from area to area, reflecting local traditions and local flora. Some
of  the most important forest species are given in Table 1.

Table 1: Plant species found in native forests that are used in Rongoa
Maori, traditional healing. Names vary from region to region, so in some
cases several Maori names are given.

Maori name

Karamu
Kanono/raurekau
Kawakawa
Tutu/tupakihi
Makomako
Mamaku
Tataramoa

Koromiko/kokomuka
Manuka
Mingimingi/tumingi
Kumarahou
Pukatea
Houhere/houhi
Whauwhaupaku/
parapara/puahou
Horopito
Poroporo
Kohekohe
Tanekaha
Kowhai
Mahoe
Ti kouka
Mangeao
Kamahi/tawhero.
Rangiora/wharangi
Mapou/matipo

Botanical name

Coprosma robusta
Coprosma grandifolia
Macropiper excelsum
Coriaria arborea
Aristotelia serrata
Cyathea medullaris
Rubus australis,
R. cissicoides
Hebe stricta
Leptospermum scoparium
Leucopogan fasciculatus
Pomaderris kumerahou
Laurelia novae-zelandiae
Hoheria populnea and other Hoheria species
Pseudopanax arboreus

Pseudowintera colorata
Solanum aviculare and Solanum laciniatum
Dysoxylum spectabile
Phyllocladus trichomanoides
Sophora tetraptera and other Sophora species
Melicytus ramiflorus
Cordyline australis
Litsea calicaris
Weinmannia racemosa
Brachyglottis repanda
Myrsine australis

Not all of  these species would be suitable as nurse trees for large scale plantings of  podocarps. However many will, and
the need to ensure that local biodiversity is reinstated would be better served by widening the range of  species used.
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LEAVING THE TAONGA OF  THE FOREST
FOR FUTURE GENERATIONS

The reason for focusing on reinstating the forest is to
ensure that coming generations will have access to the
taonga (treasures) of  the forest. These include the
physical resources that it has traditionally provided:
timber for carving; rongoa (medicinal plants) for health
and healing; materials for weaving; and various foods;
along with the many other taonga that are at the basis
of  Maori culture.

If  Maori lose their connection to the forest, many
believe they will lose a key part of  their identity. It is
the source of  their mana, and the foundation of
matauranga Maori, traditional knowledge. They see
the mauri of  the forest, its life force and life-giving
force as being compromised and therefore much less
able to protect all that belongs to it.

CURRENT CUSTOMARY USES OF  THE FOREST

Current Maori uses of  forest resources reflect traditional values and uses.
This use is increasing rather than diminishing, a reflection both of  the current
cultural revival, and the realities of  modern life.
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