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CHAPTER 8 - MANAGEMENT OPTIONS

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

Plantation blackwood

Blackwood can be managed effectively as a
plantation. To do so requires a program of
regular form pruning and an understanding
of blackwood pruning. This operation is not
difficult, or particularly time consuming. It
requires, however, a commitment to visit the
trees annually for pruning until the butt log
is formed and pruned (4-6 years depending
on site).

The nature of malformation in blackwood,
and its management by form pruning are
described in Chapters 9 and 10 respectively.

If the first principle in growing blackwood
successfully is careful site selection, the second
is to give the young trees a kick start at the
time of establishment. The third is to use a
system of management that will ensure the
formation of a well formed straight 6 metre
stem. This can be achieved either by form
pruning or by planting blackwood in a mixture
with a trainer or companion species, or by
both. The use of companion planting has been
widely trialled in New Zealand, and forms the
basis of blackwood plantations in Australia.
When properly managed it can be very
effective, but problems are common.
Increasingly the main focus of blackwood
plantation silviculture in New Zealand has
been to abandon companion planting and rely
on form pruning.
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Mixed planting (trainer species)

The Trainer’s Role

To describe a tree as a trainer, nurse, or even
a companion species is misleading. Although
supplementary species can provide protection
against exposure, the main aim of a mixed
planting is to create an environment in which
the trees compete for resources of light, water
and nutrients. This is a struggle for territory
in which the blackwood defends itself – it does
so by modifying its growth habit. From a
biological perspective the trainer species
therefore is not a benefactor but a threat, and
should be treated with cautious respect.

The aim in using a trainer is to force the
blackwood to produce a straight stem of 6
metres. However, once this has been achieved
the trainer is no longer needed. The retention

Figure 25: Effects of prolonged crown competition on Blackwood development.
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of the trainer will then have an adverse
influence on crown development. This
can take either of two forms (Fig 25):

continued lateral shade. This forces the
crown to retreat, and causes a small high
crown. The effects of this are described in
Chapter 9.

high shade. Under high shade the
blackwood crown can expand, but height
growth is severely suppressed.

To avoid these effects, the trainer should be
regarded as expendable, and it should be
removed as soon as it has served its purpose.

Figure 26: Diagram of ideal trainer concept
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The Ideal Trainer species

The ideal trainer species should:

grow at the same speed, or slightly
faster than blackwood.

have a narrow crown.

finish height growth at about 8 metres
(or be felled at that height).

break down rapidly after felling, to allow
access.

not coppice.
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The Growth Response

The trainer is likely to encourage a growth
response-

by providing shelter.

by imposing lateral shading. This causes
the lateral branches on the blackwood to
become suppressed. The terminal shoot
receives more light, and continues to grow.

by inducing changes in the growth habit of
the blackwood.

Growth Response

Delayed phase change. In a study of two year-old blackwood at Pirongia in the Waikato
it was shown that blackwood responded to adjacent vegetation by delaying its phase
conversion from juvenile to adult. The effect was greatest when vegetation was close
at 1 metre distance, and any effect was lost at 3 metres. The retention of juvenile foliage
was associated with an increase in height growth at the expense of branching, a sustained
growth period, and reduction in multileadering. The stimulus for this response was not
clear, and may be multifactorial. Delayed maturation phase change may therefore be one
of the mechanisms of the trainer effect. In an associated study, juvenile foliage was found
to be photosynthetically more active in low light intensity – this supports the concept
of juvenile foliage as equivalent to shade leaves.

Phytochrome response. Trees have a mechanism which allows them to detect and
respond to adjacent vegetation. As light passes through or is reflected from foliage the
red light within the spectrum is absorbed by chlorophyll. A pigment, Phytochrome B which
is present within leaves and stems detects a change in the ratio of red to far-red light,
and induces a series of growth responses which favour height growth at the expense of
branching.

Problems With Trainer Species

1. Planning

It is easy to be distracted by the trainer. This
can result in incorrect spacing (rows too far
apart), or a low selection ratio (too few
blackwood trees planted).

2. Early Management

If the trainer is a slow starter (radiata pine),
it may need to be planted 1 or 2 years in
advance. Before planting the blackwood
one or two years after establishing the
trainer species very good weed control will
be required.

There is evidence that in the environment
created by a trainer species the blackwood
responds by delaying its conversion from the
juvenile to the adult growth phase (see box
below). There may also be a phytochrome
response, in which the tree responds to a
modified light spectrum transmitted from
adjacent foliage (see box below). Insect attack
is also reduced in a shady environment.

Trainer Species Management

This requires:

a well designed planting plan. The spacing
and the numbers of blackwood to be planted
must not be compromised by the need to
accommodate the trainer.

regular visits (preferably annual). The
blackwood will need some form pruning,
and branches on the trainer may need
cutting back to avoid crowding or damage
to the blackwood leader.

thinning on time. Start thinning the trainer
when the blackwood stem has good form
to at least 6 metres. Resist any temptation
to retain the trainer.
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It is unlikely that the two species will have
matching growth rates.

It is difficult to provide the correct amount
of lateral shading, not too much and not
too little.

The trainer is competing for light and water.

Regular pruning visits are needed to remove
double leaders and large branches, and to
ensure that the blackwood is not over-
crowded, by removing overhanging foliage
from the trainer species.

3. Trainer Disposal

At about 6 years the trainer can look very
impressive, especially if it is a eucalypt.
This raises the temptation to retain both
species. The blackwood will then become
suppressed, and the trainer species will
become the final crop.

The blackwood can be damaged when the
trainer is felled.

The slash left after trainer disposal can
make access difficult for subsequent pruning
visits, and limits the opportunity of
introducing grazing stock.

The blackwood has been stress-shielded,
and is prone to windthrow in subsequent
gales. It becomes windresistant after 1 to
2 years.

Some exotic trainer species will coppice
after felling or regenerate from seed, but
this is not usually a problem.

Selection of Trainer Species

Different species will create their own problems.
The most widely used species have been:

Radiata Pine

• The growth rates do not match if planted at
the same time. Blackwood normally grows
faster than the pine for the first 2 to 3 years,
and therefore does not benefit from a trainer
effect. The pines catch up by about year 4,

and by year 6 are clearly dominant, and will
need to be removed. The duration of the
trainer effect is therefore limited.

Pines cast a heavy shade, and if retained
beyond 6 years the blackwood becomes
severely suppressed.

After felling the pine, slash makes access
very difficult, and the blackwood can be
unstable.

Eucalypts

Most of the common species grow too rapidly
(Fig 27), but with very careful felling (on time)
this may be the best option.

The eucalypts transmit sufficient light, but
compete strongly for water.

At 6 years they often look too good to fell,
and the temptation is to retain them.

Many species will coppice.

The use of eucalypts as a pulp crop felled
at age 10-12 shows some promise.

Deciduous Species-Poplar and Willow

Most of the common species grow too rapidly.

The deciduous species compete strongly for
water and light during the growing season.

Most will coppice.

Blackwoods will be exposed to strong winds
in spring and autumn when the deciduous
trainer species has no leaves.
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Figure 28: Eucalypts removed, age 10 years.
(Warkworth)

Figure 29: Remaining blackwood, age 23 years.
(Warkworth)

Figure 27: Eucalypt overtopping blackwood,
age 9 years. (Warkworth)

Two tier forestry

The theory is appealing: plant two species,
blackwood and a trainer (typically radiata pine
or a eucalypt). Manage both species, extracting
the trainer crop for early cash-flow, and run
the blackwood through to maturity. It sounds
easy, but attempts to translate the theory into
practice have resulted, even in expert hands,
in some impressive failures. Some of the
problems are as follows:

An attempt to accommodate the trainer
species can lead to incorrect spacing of both
species, and a low selection ratio of
blackwood (too few trees are planted).

In practice, some malformation occurs, and
the trees will still need form pruning.
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In an encounter in which the two species
are competing for resources, the blackwood
is likely to be the loser. When mixed with
radiata pine grown on a 28-year rotation,
blackwood becomes grossly suppressed,
and the few that survive when the pines
are extracted are very unstable. If the pines
are planted at wide spacing in order to allow
more light, the outcome is low quality pine
logs. Blackwood will survive under a eucalypt
canopy, but growth is slow.

The blackwood can show crown distortion
if spacing is irregular.

The effects of felling the trainer species are
predictable: some damage to the blackwood,
soil compaction/root damage, and instability
in the surviving trees.

Planting in
regenerating scrub

The simplest and most effective way to achieve
a trainer effect is to plant in regenerating
native scrub.

Early plantings of blackwood to enrich native
forest have been quite successful, but in New
Zealand the concept of replacing indigenous
forest or scrub with an exotic species has
become less acceptable.

Manuka/kanuka is an effective trainer for
blackwood, as it is for native species. Broadleaf
species are more difficult to manage because
their more vigorous growth causes greater
shading.

Site selection is important - it must have
sufficient soil moisture.

It should be remembered that when blackwood
is ready for extraction at about 35 years,
depending on spacing, it will be growing in a
mixed forest in which a variety of native
species will be regenerating. This may raise
environmental concerns that will restrict
clearfelling, and require other methods of
extraction (The original native cover is likely
to have been suppressed or, depending on
species, to have disappeared through its own
natural life span). The potentially high value
of blackwood timber is likely to make helicopter
logging an option in some cases.

The seed drop of blackwood and root suckering
habit of damaged roots means that enrichment
planting will ensure a permanent blackwood
presence. There is no evidence to suggest
blackwood will spread into existing undisturbed
native vegetation.

Figure 30: Mamaku enrichment planting,
age 22 years

Figure 31: Row planting in lanes. (Wairarapa)



69Visit www.nzffa.org.nz for the most up-to-date information available.

Trial results of enrichment plantings

Mamaku Plateau. An enrichment trial involving several species was established at
Mamaku from 1959 to 1961. The forest had been selectively logged in 1904 and 1947,
and contained some residual trees of potential future value. Enrichment planting was
therefore considered preferable to land clearance. The blackwood trees were planted
in lanes, and half were tended. Using this establishment method the blackwood was
the most successful species (Fig 30), followed by Cupressus.

On this difficult site, some of the blackwood trees have shown later decline.

East Coast. Enrichment trials have studied lane width and other management practices.
In one trial, where blackwood was planted in kanuka 4.5 to 6 m tall, when assessed
at age 4-years only 25.4% of the blackwood were multi-leadered. The blackwood trees
averaged 4.9 m in height, an excellent result considering no form pruning had been
carried out. These trials have shown that lanes as wide as the vegetation height do
little for form improvement, but with narrow lanes of 1-3 m, better form is achieved.

Method

Blackwood can be planted either in lanes
cut through scrub (Fig 31), or clustered in
a group in lightwells which have been cut
in scrub. Row planting has the advantage
of allowing easier access for subsequent
visits, and the trees are less likely to be
lost.

Seedlings must be planted directly under
canopy opening, not necessarily in the
middle of lanes or clearings. This is an
important consideration on steeper slopes.

Sufficient blackwood should be planted to
give a selection ratio of 4:1.

The gaps must be planned to transmit
sufficient light. It is suggested that the width
of the gap should be half the height of the
scrub.

Make regular visits to correct double leaders
in the blackwood, and trim back the scrub
where it is encroaching on them.

Spacing

Blackwood can be planted either in rows, or
in groups.

Row planting:

7 m x 2 m approximately 700 - 800
stems/ha (Fig 32)

this allows easy control of spacing.

when planting in scrub, the trees can be
easily identified.

trees are less likely to be missed during
pruning visits.

Group planting:

Four tree groups at 7 - 8 m centres approx.
800 stems/ha (Fig 32)

this gives a better selection ratio (all trees
are available for selection).

it ensures a more even spacing between
final crop trees.

the grower is less likely to retain too many
trees.

it allows no flexibility in adjusting the final
crop spacing.



The optimum spacing for blackwood has
not yet been determined. Currently a
reasonable recommendation for final
crop number is approx. 200 trees per
hectare, i.e. approx. 7 metres between
final crop trees.

A selection ratio of 4:1, provided form
pruning is carried out, should give
sufficient numbers to allow for genetic
variation, i.e. plant approximately 800
trees per hectare, and later thin to 200;
see suggested regime in Chapter 12.

Planting larger numbers will improve
the selection ratio, but unlike some other
species does not result in better tree
form, or reduce the need for form
pruning.
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Figure 32: Spacing options for pure or
mixed species, planted in rows or groups.

Agroforestry

Blackwood fits well in agroforestry
situations (See Chapter 4).

Row planting Group  planting

2 m

7 m 1.5 - 2 m
7-8 m

7-8 m

Trainer species
Blackwood
Group planting

Trainer species
Blackwood
Row planting

21 year old blackwood agroforestry planting
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Well managed 20 year old blackwood trees
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Key Points

Suggested reading:

Blackwood can be grown in plantations.

Form pruning is an essential component of all blackwood management
systems.

The use of a trainer 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 species is
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.
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