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FOREWORD

Following the success of the publication Blackwood - a handbook for growers and end users, several
New Zeaand Farm Forestry Association (NZFFA) action groups expressed an interest in the production
of handbooks for other tree species.

This publication is the fourth in a series designed to present up-to-date information about cypresses,
eucalypts, redwoods and blackwood ( revision of Forest Research Bulletin 225. Support for the project
has been received from the MAF Sustainable Farming Fund with additional assistance from NZFFA,
Scion (FRST new species CO4X0304), Proseed NZ Ltd, Environment Bay of Plenty, Horizons Regional
Council, Rarefind Timbers, the Plantation Management Cooperative and relevant NZFFA action groups.

New material added to Bulletin 225 in this 2008 update is boxed in pale green boxes

Visit the NZ Farm Forestry Association website (www.nzffa.org.nz) for the most
up-to-dateinfor mation available.

AMIGO (Acacia Melanoxylon Interest Group Organisation) isan
action group within the New Zealand Farm ForestryAssociation.

A M , o Founded by the late Norval Gibson Smith in 1989, it has the
objective of bringing together tree growers and forest researchers

in an information- sharing network.

* To share research findings (both Scion and private) with blackwood growers.

« To develop improved genetic stock for planting.

* To encourage the adoption of the best silvicultural techniques.

« To cooperate in a marketing strategy.

AMIGO publish regular newdletters, run seminars, and hold field days. Currently it has over 200 members.
AMIGO can be contacted through the national office of the NZ Farm Forestry Association

(seeweb links in Chapter 15).

DISCLAIMER

In producing this Bulletin reasonable care has been taken to ensure that all statements represent the best information available.
However, the contents of this publication are not intended to be a substitute for specific speciaist advice on any matter and
should not be relied on for that purpose.

NEW ZEALAND FOREST RESEARCH INSTITUTE LIMITED and its employees shall not be liable on any ground for
any loss, damage, or liability incurred as adirect or indirect result of any reliance by any person upon information contained
or opinions expressed in this work.
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CHAPTER 1- SPECIESRECOGNITION, HISTORY AND HABITAT
Key Points

Blackwood is well established as aminor speciesin the New Zealand forestry scene, especially at the farm forestry
level.

Blackwood has an extensive natural distribution, and is tolerant of adverse sites. However, blackwood of commercia
value has strict site requirements - it needs adequate rainfall, shelter, fertile, free-draining soils and moderate
temperatures.

Blackwood tolerates damp soils and periodic flooding, but isintolerant of stagnant or permanently waterlogged soils.

Blackwood regenerates from ground-stored seed after disturbance and its good form in natural standsis the result
of intensive competition among competing species.

Blackwood occurs throughout eastern Australia, but most commercial production isin Tasmania and Victoria.

Blackwood is established as an exatic plantation species in South Africa, India, Chile, Hawaii and China.

CHAPTER 2- TIMBER PROPERTIES, MARKET AND RESOURCE
Key Paints

Blackwood is a medium-weight timber that is easy to work, turns and bends well, and dresses to a smooth finish. It
has even texture with usualy straight, but sometimes wavy, grain.

Blackwood timber is extremely variable in wood density, colour and heartwood percentage.

Growth rate has little bearing on wood quality.

Blackwood is developing a market-following in New Zealand, where current demand is outstripping supply.
The Australian market is cyclical, reflecting the Australian economy and fashion.

Australia exports blackwood to at least five countries.

The resource in New Zealand, estimated at approximately 3,000 ha, isyoung but will be producing timber from about
2015 when it will be capable of supporting a blackwood industry.

Theresource in Australiais based on sustainable production from natural forests and from plantations (when they
mature in 2018-2048).

CHAPTER 3- SITE REQUIREMENTSAND LAND USE
Key Points
Blackwood requires careful siting.
Blackwood grows best and shows best form on sheltered sites.
Blackwood sites should provide adequate moisture for optimum growth.
Frost prone sites should be avoided.

Blackwood can be suitable for awide range of land uses, for both timber and non-timber values.

4 Visit www.nzffa.org.nz for the most up-to-date information available.



CHAPTER 4 - AGROFORESTRY
Key Points
Blackwood is a useful agroforestry species, provided it is properly sited and careful stock management is undertaken.
Astree-stocking rate and tree green-crown length increase, understorey shade also increases.

Pasture yield decreases with increasing shade, but not as much as with other non nitrogen-fixing tree species,
particularly at low shade levels.

Total soil nitrogen and nitrogen availability increases with higher tree-stocking rate. This differs from non nitrogen-
fixing tree species, where total soil nitrogen and nitrogen availability decrease as tree-stocking rate increases.

Pasture legume content decreases as tree-stocking rate increases.
Tree litter fall and nitrogen return increases with an increase in tree-stocking rate.

On moist sites, understorey soil moisture is unaffected by tree stocking rate. Thisindicates that the trees are not
competing with understorey pasture species for moisture.

CHAPTER 5- SEED, GENETICSAND CLONAL PROPOGATION
Key Points

We have reached a stage where we can be reasonably confident about site selection for blackwood in New Zealand
and we have silvicultural systems which will alow usto grow straight trees. The opportunity to exploit the wide
genetic variability of blackwood will become increasingly important.

Blackwood shows considerable genetic variation, both between and within provenances.

Thereisalack of research results to guide the establishment of plantations and breeding programmes. Studies
conducted have often been limited in scope, particularly with regard to the number of representative provenances.
A recent initiative by Forest Research, NZ Lotteries Commission and Amigo aimed to address some of these issues.

Propagation systems for clonal material are available.

The variation in blackwood growth habit and wood properties lends itself to a clonal propagation system. However,
the heritability of important selection traits, and the influence of site are also unknown.

Clonal selectionswill require assessment of their performance before they can be considered more than experimental.

CHAPTER 6 - PRODUCTION, ESTABLISHMENT AND NUTRITION
Key Points
Siting is very important.
Robust planting stock + good spade cultivation + good weed control = good plantation establishment.
Seed requires treatment to ensure even germination.
Seedling typeis not critical to success.
Fertiliser is not always necessary, however P and S should be applied on P deficient soils.
If fertiliser isapplied it should be in conjunction with weed control.
Seedlings need protection from stock/wildlife during establishment.
Nutrient deficiency and/or optimum levels are unknown.

Foliage collection is recommended in the month of April.

Visit www.nzffa.org.nz for the most up-to-date information available. 5



CHAPTER 7- HEALTH
Key Points
Insect damage is present in all blackwood stands.

Dueto New Zedland's proximity to Australia, blackwood plantations will always be threatened with the establishment
of new insect pests and diseases.

Insects commonly establish without the parasitoids which control their populationsin their natural environment,
allowing them to become pests.

The most damaging effect of insect pests on blackwood is their contribution to leader dieback, malformation and
subsequent multileadering. They are therefore important in the early stages of plantation establishment.

Well-sited, well-established and well-managed blackwood can produce excellent sawlog material, although growth
reduction from insect pests during the rotation has not been quantified.

Mature and healthy trees grown on good sites show little obvious insect damage.

CHAPTER 8- MANAGEMENT OPTIONS
Key Points
Blackwood can be grown in plantations.
Form pruning is an essential component of all blackwood management systems.

The use of atrainer species can result in improved stem form. However the method has pitfalls, and requires attention
to detail.

The temptation to retain the trainer species after the blackwood butt log is formed must be resisted.

An attempt to extract commercial timber from the trainer speciesis unlikely to succeed, and can compromise good
blackwood management.

Enrichment planting in indigenous scrub can be very effective, but can raise environmental concerns that it might
result in conversion.

CHAPTER 9- GROWTH HABIT, AND MALFORMATION
Key Points
Growth Habit

Blackwood shows a striking plasticity in its form and growth rate in response to site factors (in particular moisture,
shelter, light, and soil type).

The seeds are long-lived in the soil. Once established, blackwood is therefore likely to persist on a site.
Extensive root systems give blackwood arolein soil stabilisation, and in riparian planting.
Blackwood is moderately shade-tolerant when young, but become light demanding as it matures.

Advantage should be taken of the capacity for rapid extension growth and reduced branching which occur during
the juvenile growth phase

The coppice response varies between seasons. There is therefore an optimal time to cut when either thinning, or
encouraging new growth (autumn and spring respectively).

The recommended period for annual assessments of both diameter and height for blackwood in New Zealand
conditions is during June and July.

6 Visit www.nzffa.org.nz for the most up-to-date information available.



CHAPTER 9- cont’d
Malformation
Malformation isinevitable in plantation grown trees.
Stem malformation can be reduced by encouraging vigorous juvenile growth.
Multiple leaders, stem kinks and rogue branches can be controlled by form pruning (see chapter 10).
Crown malformation can be reduced by form pruning and thinning on time.

Crown malformation can be reduced by ensuring even spacing between final crop trees and avoiding afork at the
base of the crown.

CHAPTER 10- PRUNING AND THINNING
Key Points
Form pruning is essential. This involves selective branch removal to achieve acceptable form.

A combination of leader training and gauge pruning is recommended and should be carried out annually during the
formation of the 6 metre stem.

Leave 3 metres of green crown at lift pruning.
Remove or shorten competing leaders at the crown base.
Do not thin heavily too early, but reduce stocking to approximately 200 stems/ha by age 10 years.

Depending on site, thin on time to prevent the adverse effects of crown competition.

Chapter 11 - GROWTH MODEL, YIELDS, SUGGESTED REGIME
Key Points
A growth model for stand prediction has been developed, but is not yet available.
Future model predictions should be reviewed and updated periodically, as more growth data becomes available.
Site indices suggest that arange of MTH from 15-45 m at age 30 could be expected.
Assessment of recoverable yield suggests large butt log diameters should be targeted.
Theregimeis designed to produce atarget tree of 60 cm DBH, pruned to 6 m with arotation length of 35-40 years.

Aninitial stocking of 800 stems/hathat receives form pruning, clearwood pruning by age 8 and thinning to 200
stems/ha by age 10 is recommended.

Yields of 300 m3/ha sawlog material is estimated.
Asmore datais collected preferred regimes are likely to be updated, therefore seek up to date advice.

CHAPTER 12 - ECONOMIC ANALYSES
Key Points
Economic analyses are difficult because of uncertain data
Blackwood economic evaluations have returned positive values, usually with IRR of 5-8%.
In New Zealand, blackwood returns appear |ess than radiata pine.
Silvicultural costs are difficult to determine.
Recoverable yields are relatively unknown.
Log sales have insufficient history to give consistent pricing.

Visit www.nzffa.org.nz for the most up-to-date information available. 7



CHAPTER 13- UTILISATION
Key Paints
New Zealand plantation blackwood has been utilised for many years and has proved very acceptable in the marketplace.
Flat sawing is preferred to quarter sawing.

Sawing studies on untended stands have produced an average conversion close to 50%, and show the importance
of large diameter logs.

Heartwood percentage is variable.

Sometension in logs occurs, but is variable.

Blackwood dries and machines well, and has excellent working properties.
Processors should ensure a dust-free work environment.

Processors prefer larger logs (SED 400 mm +).

New Zealand plantation material is being converted to furniture and is selling in the market place.

Chapter 14 CASE STUDIES
Key Points
Blackwood is not a plant and leave crop.

Blackwood working circles require commitment to the full value chain from correct siting through silviculture to
the marketing of logs or timber.

Do your homework and commit to timely silviculture.
I dentify the best blackwood sites and concentrate on good management for those areas.

Develop a marketing strategy for best use of logs and/or timber.

Chapter 15 SUMMARY
Key Points

Basic management practices are well understood and successful stands can be grown if the available knowledge is
utilised.

Siting and timely silviculture are important to get the best from blackwood plantations.
Blackwood has a developing market niche in New Zealand.

As current plantations mature blackwood has the opportunity to be one of the premier furniture timbersin
New Zealand.

CHAPTER 16 - REFERENCESAND WEB LINKS

8 Visit www.nzffa.org.nz for the most up-to-date information available.



15 year old blackwood stand near Whangarei

Australian Blackwood (Acacia melanoxylon),
commonly called Tasmanian blackwood, is a
species native to Australia. It is internationally
renowned for its timber qualities. Since
Blackwood’s introduction to New Zealand in
the 19th century both its potential and
problems have become apparent. Interest
from the New Zealand Forest Service (NZFS)
in the late 1970s and early 1980s was followed
by increased planting by private growers, and
new research initiatives by Forest Research.
AMIGO (Acacia melanoxylon Interest Group
Organisation), an action group of the New
Zealand Farm Forestry Association, has been
the main agent in bringing together growers
and researchers.

Blackwood has received mixed press among
tree growers, with both successes and failures.
We now know that it is highly influenced by
site, and responsive to silvicultural treatment
that bears no resemblance to radiata pine

management. Both research data and the
experience of farm foresters over the years
have generated considerable knowledge,
especially with regard to the silvicultural
management of blackwood. A small but steady
market for blackwood timber has developed
in New Zealand.

The aim of this electronic manual is to revise
the Bulletin 225, a joint venture between
AMIGO, Forest Research and MAF, is to
assemble the latest knowledge on the growing
and processing of blackwood. We refer to
overseas sources where useful, but in
presenting the New Zealand experience the
manual has a local flavour.

The text is intended to give practical guidance
to growers or potential growers. This is
underpinned by a description of the species
designed to give an understanding of its
growth and behaviour.

MVisit www.nzffa.org.nz for the most up-to-date information available. 9



Although Blackwood is likely to have no more
than a minor role in forestry, we believe
there is a strong case for growing this species
in New Zealand.

® |ts superb timber is likely to remain in
strong demand both locally and
internationally. It makes an ideal substitute
for native timbers, such as rimu, which
will become less accessible from native
forests, until plantation material is
available over time. To international
consumers increasingly concerned over
rainforest destruction, New Zealand-
sourced blackwood can be clearly labelled
as plantation grown and sustainably
produced.

e |f diversity is the first principle in an
investment portfolio, blackwood may help
to reduce the potential risks associated
with reliance on a single tree species.

e The site requirements of blackwood ensure
a place in forest and farm plantations. It
is ideally suited to gullies and lower valley
slopes - sites on farms which are
commonly either neglected or
unproductive, and where extraction costs
will exclude radiata pine. Blackwood grows
well in scrub, and could therefore provide
resources and work in areas that are
economically disadvantaged, isolated or
where complete denudation to establish
pine may put a planting site at risk of
erosion. With its extensive root systems
blackwood has a role in soil stabilisation
and in riparian planting.

Blackwood trees are aesthetically appealing,
and in association with other species can
form a visual oasis in what might otherwise
be a monocultural desert.

10 MVisit www.nzffa.org.nz for the most up-to-date information available.



Figure 1 : Blackwood foliage. Left: adult foliage (phyllode).

Centre: two examples of the transition stage showing both juvenile and adult foliage.

Right: juvenile foliage

There are probably over 1000 species of Acacia
in Australia — including some that are yet to
be identified. They show striking variations in
size, structure, and adaptation to site.
Blackwood is unusual among the acacias in
that it is adapted to moist rather than dry
sites. Blackwood and A. bakeri, a subtropical
species, are the largest of them.

A distinctive characteristic of blackwood foliage
is that the juvenile form is of a feathery
“wattle” type, but changes quickly to a mature
leathery “leaf” (Fig 1). Botanically called a
phyllode, this is a flattened petiole. The
phyllode is 75-150 mm long and 20-40 mm
wide, bluntly pointed but tapering to the base,
and has 3-5 main parallel veins running the
full length instead of the usual midrib. Flowers
(August to November) are in globular heads
on short racemes situated in the forks of the
phyllode (Fig 2). Seeds are black, oval, flat,
and up to 5 mm long, with 6-10 seeds in a
brown, flat twisted pod. The seed is encircled
by a fleshy, pink to deep red funicle, (Figs 3
and 4). The bark is hard, rough and furrowed.

Figure 2: Blackwood flowers.

Visit www.nzffa.org.nz for the most up-to-date information available.
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Longevity

Among the acacias, blackwood is relatively
long-lived. The oldest recorded blackwood in
Tasmania was 230 years of age. Blackwood
can grow to about 40 metres, with a diameter
of over a metre.

BLACKWOOD IN NEW ZEALAND

Acacia species have a long history in New
Zealand. Acacia fossil records indicate they
were well established in New Zealand, but
were wiped out during the Ice Age. Eucalyptus
and Casuarina had a similar history. Blackwood
was first planted at Taita in the North Island’s
Hutt Valley in 1896.

The first major plantation was established in
Whakarewarewa Forest in 1906. This stand
of 29 ha was untended. (Recent measurements
are summarised in Table 1). For many years
after these early plantings further blackwood
establishment was sporadic, scattered, and
stands mostly received no silvicultural
attention.

In 1979 a New Zealand Forest Service (NZFS)
workshop evaluated the role of “exotic minor
species”, and identified blackwood as one of
several species worth special attention. This
led to a considerable increase in planting by
the NZFS, and by small (private) forest
growers. In addition several research projects
were undertaken in the 1980s by Forest
Research. These have provided much of the
data in this manual.

It is not easy to estimate the size of the
blackwood resource in New Zealand. It includes
scattered groups of trees in gullies, along
stream margins, and on farms. Blackwood
can be commonly seen from the roadside
throughout the North Island. Limiting factors
to its success in the South Island are frosts
and moisture. Larger plantings have been
made by individual farm foresters, and many
of these have been well tended. In addition,
substantial areas have been planted in
Westland.

There has been concern that blackwood could
become a major weed problem in our native
ecosystems, but to date there has been little

evidence of this. With limited shade tolerance
blackwood is unlikely to infiltrate our closed
canopy native forests. However, it will colonise
disturbed sites. Blackwood is here to stay —
it is securely naturalised in New Zealand, and
will have a permanent place in the rural
landscape.

Figure 3: Blackwood
seed pods and seed.

Figure 4: Close up
of blackwood seed.

Table 1: Data from the oldest known NZ plantation

Plot (0.1 ha) and tree measurements for 96 year old
plantation blackwood, Whakarewarewa Forest, Rotorua.

Variable

Age (in 2002) 96 years
Stocking 270 stems/ha
Mean DBH 60.4 cm
Mean height 37.8m

MTD 80.8 cm

MTH 40.3 m

BA 77.3 m?/ha
Volume 1104.0 m3/ha*
Largest tree diameter 107.4 cm
Tallest tree 448 m

* Volume data uncertain as tree size is greater than volume
equation database.

12 Visit www.nzffa.org.nz for the most up-to-date information available.



Blackwood as an environmental weed in New Zealand

Blackwood (Acacia melanoxylon R. Br.) has been introduced and planted in New Zealand as a
potential timber tree, and this has led to the development of a small market for high-quality furniture.
Some plantings were placed in gaps in logged-over native forest as enrichment plantings, to encourage
improved form and to provide high cover to support native regeneration. Concern has been expressed
about the potential weediness of blackwood, as regeneration is often noted in or adjacent to planted
stands. A survey of timber plantations and enrichment plantings established within native forests was
done in Central North Island plantings (near Rotorua) in 1984. The same sites were revisited in 2001
to monitor regeneration. Assessments of plantings in Hunua Forest near Auckland and on the West
Coast of the South Island were also undertaken in 2001. The Central North Island sites showed a
reduction in surviving regeneration between 1984 and 2001, although where seedlings had been
noted on disturbed sites, these have now developed into saplings. No invasion of native forest has
occurred on any of the sites visited which also included enrichment plantings from 1960. The 2001
study has reinforced the conclusions from the 1984 study which stated; “It was considered that these
studies confirmed the ability of blackwood to regenerate well in open, disturbed conditions (after
logging), but no significant spread is likely to occur in shaded, undisturbed conditions within
indigenous forest”.

A survey of Regional and District Councils and The Department of Conservation by Forest Research
in 1999 also showed that although other acacia species are considered to have weed status in many
regions, blackwood does not. Despite this verdict the weediness score assigned to blackwood in
New Zealand is 27, the same as for radiata pine. Field assessments have shown that, although
blackwood will regenerate where light and soil conditions are suitable, there is no strong evidence
to suggest that it will invade native forest. It has not readily invaded or colonised native vegetation,
despite being planted as an enrichment species. However, it is acknowledged that blackwood plantings
are likely to remain in blackwood for a significant time because of root suckering and germination
of ground-stored seed. If blackwood is not wanted on such sites, it may be considered a weed
problem. While blackwood is still considered by many to be a potential high-risk weed species, it
would be prudent to continue monitoring of blackwood regeneration at research sites.

Because viability and germination of seed contribute to weed potential, seed health was also briefly
assessed in 2001. Preliminary tests show that in the North Island up to 50% of seed can be damaged
by an insect (Storeus albocignatus). From limited studies undertaken in both 1980 and 2001, South
Island seed appears to be free of such seed predation. Dispersal of seed by birds has never been
reported in New Zealand. In South Africa, by contrast, the seed is subject to bird dispersal but no
reported insect predation.

Source Nicholas 2006

Visit www.nzffa.org.nz for the most up-to-date information available.
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BLACKWOOD IN AUSTRALIA
Distribution

Blackwood has a range of distribution that is
remarkable, even among the acacias. This
extends throughout Eastern Australia, from
Tasmania in the south to the Atherton
Tablelands in Queensland. Blackwood is found
from sea level to over 1500 metres and
occupies a variety of soils. It can tolerate
exposure, and low rainfall.

The ability of blackwood to survive across a
range of site conditions is related to two
attributes: a wide variation in its genetic
structure, and a high degree of flexibility in
its growth habit. On exposed dry sites
blackwood is often slow growing and shrubby,
and has no commercial value. On better sites,
however, it can grow into magnificent timber
trees, reaching up to 40 metres in height, and
1.5 metres in diameter. Blackwood can live
up to 230 years.

It is easy to be led astray by the adaptability
of blackwood in surviving across a range of
sites, and to confuse biological success with
commercial value. The ability of blackwood to
cope with harsh conditions has often
encouraged its planting on marginal sites,
which are commonly either exposed, or

waterlogged. In these conditions, the trees
which survive are unlikely to produce useful
timber. It is worth noting that most blackwood
of commercial value in Australia is currently
confined to limited parts of its natural range.
These are areas which combine high rainfall,
mild temperatures, humidity, and good soils.
Most of Australia’s blackwood timber is
extracted from Tasmania, mostly from the
North West. In areas where it grows best,
blackwood is associated with three forest
systems: the blackwood swamps, the wet
eucalypt, and the rain forests. These three
great forest ecosystems are locked in a
territorial battle, in which the boundaries
between them are determined by fire, and by
soil conditions.

Although, like eucalypts, blackwood is primarily
a pioneer species, it has adaptations which
give it a foothold in all camps. In addition,
there are locations where blackwood has it
mainly its own way, and forms the dominant
species. The most striking of these is in the
Blackwood “Swamps” of North West Tasmania.

Figure 5: Swamp blackwood with new drainage ditch.
(Smithton, Tasmania)

14 Visit www.nzffa.org.nz for the most up-to-date information available.



The Blackwood Swamps

The Blackwood Swamps occupy an area of
low lying territory in North West Tasmania.
They are flood plains (Fig 5), associated with
several river systems. The swamps were
formerly extensive, but after logging and
draining, have been largely converted to farms.
The swamps which remain have been greatly
reduced in area, and apart from reserves of
about 6500 hectares are now being managed
for sustained blackwood production.

The swamps have a complex structure, and
form a mosaic of sites which result from
previous disturbances. In pre-European times
the main agent of disturbance was fire — more
recently it has been logging. Blackwood
regenerates from ground-stored seeds, and
within each zone it forms an even-aged
community. In addition, some recruitment
occurs later when seeds germinate in local
gaps which result from mortality or windthrow
of dominant trees.

Swamp blackwood is notable in that it is the
dominant species in the presence of some
tough competitors. It also has good stem
form. Both features deserve further comment.

Dominance

Blackwood enjoys a competitive advantage
over both eucalypt and rainforest species in
that it is more tolerant of wet soil conditions.
Trees are found in nature where they compete
best, rather than where they grow best. Most
trees grow well on good mesic (neither wet
nor dry) sites, but in natural forests are often
forced out by more aggressive competitors.
The nature of the “swamps” should be
qualified:

e The swamps are not permanently
waterlogged, but are seasonally flooded.
The surface water is flowing, although
slowly, and it is oxygenated. In summer,
the ground is dry underfoot.

e Blackwood does not grow in stagnant water.
When water flow is blocked, for example
by road construction, blackwood in the
affected area will commonly die.

¢ Within the swamps, blackwood grows best
on banks and raised areas.

Stem Form

The good stem form commonly seen in swamp
blackwood is a product of intense competition
for light.

Blackwood seeds are present in the soil in
vast numbers (up to 10,000 per cubic metre).
Soil changes following fire or the mechanical
effects of logging are followed by profuse
germination (Fig 6). The emerging seedlings
now engage in a struggle for space in
competition with shrubby species which also
germinate from ground-stored seeds. These
include the “tea-tree” species, Leptospermum
and Melaleuca, and also Pomaderris. This is
“close-packed” competition, in which the
seedlings jostle for space, and lateral branches
are suppressed by mutual shading.

Figure 6: Blackwood and Pomaderris regeneration
after fire. (Smithton, Tasmania)

The competing shrub species grow at about
the same rate as blackwood, but eventually
reach their limit for height. Pomaderris, for
example, stops at a height of about ten metres.
(Fig 7). The blackwood trees now emerge into
the space above them, and expand their
crowns.

Blackwood seedlings are highly palatable to
marsupials, and their numbers are greatly
reduced unless protected by either a thicket
of shrubs, or a netting boundary fence.

Visit www.nzffa.org.nz for the most up-to-date information available. 15



Successful management of swamp blackwood
therefore requires two conditions: (i) a seed
bank of both blackwood and competing shrub
species, and; (ii) if a full stand is desired, a
secure boundary fence.

Blackwood does not self-thin well. This can
result in many tall, thin stems. Tasmanian
foresters consider that it should be thinned
to about 200 stems per hectare to be most
productive.

Although the final product, in size and form,
can be impressive, the growth rate of swamp
blackwood is less so. In these conditions it
commonly takes 70 years to produce a 50 cm
diameter stem.

Figure 7: Young blackwood emerging through
regenerating Pomaderris. (Smithton, Tasmania)

16

In Tasmania, the regeneration of blackwood after milling in the mixed eucalypt forests is severely
hampered by marsupial predation. This has led to the introduction of a FIB “fenced-intensive-
blackwood” programme. After clearfelling, the slash is burnt, and the sites are enriched with aerial-
sown eucalypt seeds (E. obliqua), harvested sites must be returned to original forest type. The
boundaries are fenced with wire netting. Blackwood and pomaderris germinate from ground-
stored seeds. The dense lateral shading from the pomaderris results in clear blackwood stems of
up to 8 metres.

Sowing with E. obliqua, however, creates problems. The eucalypts are strongly competitive with
both species. Their effect on the blackwood is to reduce diameter growth - the basal area can be
reduced by two thirds. They also have an indirect effect; by inhibiting the pomaderris “nurse”,
they cause a reduction in both the clear-bole height and branch suppression in the blackwood.
Under this regime, the blackwood is expected to have a diameter of 50 cm by 60-65 years, when
clearfelling would occur.

Visit www.nzffa.org.nz for the most up-to-date information available.



Wet Eucalypt Forests

These forests are located in areas of moderate
to high rainfall, and are dominated by tall
eucalypts (in particular E. regnans, and
E. obliqua). The blackwood forests of the
Otway ranges in Victoria are a classic example
(Fig 8). Blackwood forms part of a mix of
species which occupy the understorey. These
forests are even-aged, and follow disturbance.
The fires which initiate stand replacement are
infrequent, but often of high intensity. The
blackwood, together with a mix of shrubby
species, germinate from ground-stored seeds,
and the eucalypts germinate from seeds stored
in their capsules.

After germination blackwood competes for
space with understorey shrubs, and it is these,
rather than the dominant eucalypts, that are
responsible for the good form in the blackwood
stems.

Within these forests the open eucalypt canopies
transmit sufficient light to allow the blackwood
trees to form their crowns beneath them.
However, in these mixed forests, the eucalypts
compete strongly for resources. Growth of
the blackwood is therefore slow, and the
productivity is well below their potential.

Rainforests

Blackwood requires disturbance
for seed germination, and
sufficient light for seedling
growth. Within the rainforests,
disturbances are infrequent and
often localised, and the
rainforest canopies cast a dense
shade. Blackwood therefore has
a limited place in these
systems.

Within the rainforests
blackwood is found along river
banks, where it germinates on
soils exposed by floods (Fig 9).
It also appears in light wells,
where it occupies gaps created
by mortality or windthrow of
canopy trees.

Figure 8: Blackwood and eucalypts - Otway ranges.

Figure 9: Blackwood on riverbanks. (Strahan, Tasmania)
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The commercial extraction of blackwood timber
from these forests has been limited. Attempts
to manage blackwood by planting in light wells
in the rainforests have proved to be difficult
- the challenge is to create the correct amount
of light, not too much, and not too little.
Moreover, these are areas of high ecological
value.

Plantations

The establishment of blackwood plantations
in Australia is a relatively new development.
In Tasmania, attempts in the 1970s to manage
regeneration in pure stands had major browsing
problems. However, substantial research trials
were planted in the 1980s to underpin larger
scale activities. These have emphasised the
use of mixtures to generate commercial
income, but the transfer of experimental
concepts to operational scale has not yet been
achieved. Smaller scale plantings in Victoria
and Queensland have also been established.

BLACKWOOD IN OTHER COUNTRIES

Blackwood has been introduced to a number
of countries (Italy, France, Spain, Argentina,
Palestine, Ethiopia, Congo, Kenya and Japan)
where it has been evaluated for timber
production with varying success. In particular
the following countries have reported on
plantation resources:

South Africa

Blackwood was introduced into South Africa
around 1856. Originally planted into open
spaces in indigenous forests, it was also
established in plantations from 1891 onwards,
particularly in the Southern Cape area.
Blackwood was seen as an important substitute
for the native species, Stinkwood (Ocotea
bullata). However, blackwood is currently
considered a threat to native forests and
planting for natural forest enrichment is now
discouraged. Problems with seed spread have
been caused by water dispersion and by birds.
In natural forests blackwood has not invaded
closed, evergreen forests. Considerable
establishment, breeding and silvicultural

research, particularly by Hans de Zwaan, was
undertaken in the 1970s and 1980s, but much
less information has been published since his
retirement.

Blackwood logs are sold by auction with the
best prices paid for large diameter logs with
darker timber.

Blackwood was introduced into South Africa
in 1848. Originally planted in open spaces in
indigenous forests, it was also established in
plantations from 1891 onwards, particularly in
the Southern Cape area. Blackwood was
favoured as its timber closely resembles that of
the prized native species stinkwood (Ocotea
bullata ).

The status of blackwood in the native forests
has been controversial. The native forests in
South Africa are small, and scattered, and
environmental concerns support the elimination
of exotic species. Fortunately, blackwood has
limited shade tolerance, and does not regenerate
in these closed-canopy forests unless large gaps
are created. Moreover, it provides over 60% of
the harvested timber volume and revenue from
these forests. A continued presence is therefore
supported by the timber industry.

Oultside the closed forests blackwood takes its
place in a long list of exotic invader species,
which include radiata pine and New Zealand
pohutukawa. Blackwood has invaded open
disturbed sites, which include river banks, forest
margins and shrublands. Seed spread has been
caused by birds, and by water dispersal.

Silvicultural management is based on thinning,
but no form pruning, with a rotation age of
about 45 years.

Blackwood timber is used for high-quality
furniture, where darker colours are preferred,
and for panelling and timber frames. Blackwood
logs are sold at auction, with the best prices
paid for large diameter logs with darker timber.
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India

In the temperate Nilgiri Hills region of India,
blackwood was introduced in 1842.
Subsequently some trees reached a height
of 34 metres in 40 years. It was naturalised
by the year 1900 and is utilised for fuelwood,
utility wood and for the foliage collected for
cattle fodder. Given its palability to stock
and its site requirements, futher planting in
India has not continued.

Chile

Sri Lanka

Blackwood was introduced into Sri Lanka in
the late 1860s and is common at an altitude
around 1,400-2,000 metres. Plantations were
established in 1918 and it is reported to grow
well in sheltered locations. Its main uses have
been in general construction, fuelwood and
amenity planting. Between 1929-1935 about
1200 ha were planted in mixture with eucalypts
and cypress. Deer browsing forced the
abandonment of further planting.

Blackwood was planted in Chile some time ago, but only in the late 1980s was specific
attention given to it as a plantation forestry species. Approximately 1,000 ha have

been established.

Blackwood was first introduced into Chile
in the early 1950s. Chile has many suitable
blackwood sites, with good soils, adequate
rainfall, and little wind. At present close to
4,000 ha have been established in plantation.
In addition, blackwood is present in mixed
stands, and alongside rivers.

Trees have been milled since the 1980s,
mainly for export, and when available
blackwood timber is used domestically for
furniture. Currently, the demand exceeds
supply. Chilean foresters have based their
silvicultural management on close planting,
at over 1000 stems/ha, with progressive
thinning. This has resulted in tall trees, but
slow diameter growth. Since the 1990s, the
Forestry Institute (“Instituto Forestal”) has
engaged in an active research programme,
focussed on genetic improvement, and more
aggressive silvicultural regimes of pruning
and thinning.

There is considerable interest in blackwood
in Chile, and increased planting is expected
to result in a significant commercial resource.

Excellent form blackwood in Chile,
previously mixed with Eucalypts
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Hawaii

Blackwood was tested by the United States
Department of Agriculture, Pacific Southwest
Forest and Range Experiment Station in Hawaii,
along with 90 hardwood and coniferous species
from 38 countries in the tropical, subtropical
and warm temperate zones of the world. The
emphasis was on fast growing species
recognised in the world market for their high
quality. After approximately 6 years the results
were mixed. Blackwood was considered a
promising species on some sites, but it failed
on others.

China

Although planted in China in the 1950s,
blackwood has only recently been given
forestry status through the efforts of the
Australian Centre for International Agricultural
Research (ACIAR). A series of species trials
in the 1990s demonstrated that blackwood
showed promising growth at altitude in the
tropics of south-east China. Successes with
the species have seen more than 500 ha
established in some areas and large scale
provenance trials have recently been
established, although a shortage of seed has
hindered some efforts to increase planting.

In China, blackwood has been identified as a species of special interest for inclusion in the
massive reforestation program. Its dark, richly figured timber has the quality that for centuries
has been sought in traditional Chinese furniture. Chinese forest researchers expect it to find
a ready market among their increasingly affluent middle classes.

Blackwood was first introduced into China in the 1950s. Since 1986 the Institute of Tropical
Forestry at Guangzhou has been associated with ACIAR in a provenance research programme.
From 1986 to 1998 a series of provenance trials have been established in the Guangdong
province in South East China. The best-performing of these have been from Queensland and
New South Wales. The Tasmanian and Victorian provenances, which perform best in New
Zealand, have been less successful on these high-rainfall tropical sites.

More than 15,000 ha had been planted by 2005, and as seed becomes available, extensive

further plantings will follow.

As a market develops, China should provide good commercial opportunities for New Zealand
and Australian blackwood growers, and help establish international recognition. For several
years, small quantities of blackwood have been sent to China from Britton’s Mill in Tasmania.

Much of it has returned as furniture.
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Key Points

e Blackwood is well established as a minor species in the New Zealand
forestry scene, especially at the farm forestry level.

e Blackwood has an extensive natural distribution, and is tolerant of
adverse sites. However, blackwood of commercial value has strict site
requirements - it needs adequate rainfall, shelter, fertile, free-draining
soils and moderate temperatures.

® Blackwood tolerates damp soils and periodic flooding, but is intolerant
of stagnant or permanently waterlogged soils.

® Blackwood regenerates from ground-stored seed after disturbance and
its good form in natural stands is the result of intensive competition
among competing species.

® Blackwood occurs throughout eastern Australia, but most commercial
production is in Tasmania and Victoria.

e Blackwood is established as an exotic plantation species in South Africa,
India, Chile, Hawaii and China.
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