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CHAPTER 9 - GROWTH, HABITAT
and MALFORMATION

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

The seed germinates in response to
disturbance, in the form of either fire
or mechanical disturbance (see Fig 6 on
page 15).

Fire is the primary agent of disturbance in
natural conditions. Blackwood seed has evolved
in response to lightning induced fire. Over the
last 50,000 years, an increased fire frequency
caused by Aboriginal “firestick farming“, is
likely to have encouraged the spread of
blackwood, in common with the eucalypts.

Mechanical damage to the seed coat can result
from natural disturbances, including windthrow,
floods, or insects. It also follows logging. After
mechanical disturbance the rate of germination
is less intense than after fire.

Open grown blackwood, aged 7 years.
(Same tree as on page 49)

Seed

Seed production commonly starts by year 6
to 8. Blackwood normally flowers in September,
and the seed is fully developed by February.
Although acacia pollen can be dispersed by
wind, it is generally considered to be insect
pollinated.

Blackwood invests great care in seed
production. Its seed is well packaged (see Fig
3 on page 4). The seed coats are thick and
tough, and seed viability is high, usually over
90%.

Blackwood seed is designed for the long haul.
Evidence from Tasmania suggests that it can
retain viability in the soil for over 250 years
(although less than 400 years). As it becomes
buried over time in the surface soil, it
contributes to a seed bank which contains a
high concentration of seeds. These are viable
to a depth of over a metre. When established
on a site therefore, blackwood is likely to
persist.

Foliage

Blackwood is notable for producing two distinct
forms of foliage, juvenile leaves and phyllodes.

The time of transition from juvenile to adult
foliage is influenced by provenance and growth
conditions.

Juvenile Foliage

The fern-like juvenile foliage is illustrated in
Figure 1 (page 3, Chap 1). It is believed to
represent the foliage that was present on an
ancestral form of blackwood.
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The juvenile foliage is one of several aspects
of juvenile growth which give blackwood the
following competitive advantages at this critical
time:

Shade tolerance - the juvenile foliage is
photosynthetically active in low light
intensity. The foliage is horizontal, and
therefore intercepts overhead light.

Rapid growth – in response to shading
there is rapid growth of the terminal shoot,
while lateral branching is light.

Sustained growth - in the juvenile phase
shoot growth is sustained rather than
periodic. Growth can continue without
interruption during the first summer, allowing
blackwood on ideal sites to grow more than
3 metres in the first year.

The special features of juvenile growth, in
which shoot extension is rapid and sustained,
branching is reduced, and there is little
malformation, have silvicultural implications.
A problem for juvenile foliage is that it is
highly palatable to livestock and possums.

Juvenile growth can be encouraged by:

provenance selection.

moist sheltered sites.

competition for light.

The transition from juvenile foliage to phyllodes
is delayed in provenances from areas of high
rainfall, and in trees growing in shaded
conditions. An explanation for this is that on
these sites blackwood is confronted by
aggressive competitive species. In a race for
light between competing species, survival is
favoured by rapid growth and shade tolerance.

Light - transition to phyllodes is delayed in
trees which are growing in partial shade,
and occurs early in open-grown trees.

Exposure - transition to phyllodes is early
on hot dry sites, and is delayed on sites
which are moist and sheltered.

Phyllodes

Phyllodes, which are modified leaf stalks, are
shown in Figure 1 (page 3, Chapter 1).

The time of transition from juvenile foliage to
phyllodes is influenced by provenance (early
in provenances from dry inland areas) and
site conditions (early on dry exposed sites).

Phyllodes from inland provenances tend to be
small and waxy.

Phyllodes are adapted for survival in strong
light, and dry conditions. Their thick waxy
coats are designed to restrict water loss.

Phyllodes are photosynthetically active in
strong light, but are much less active in low
light intensity.

As it matures, therefore, blackwood becomes
less shade tolerant (this is true of many tree
species).

At this stage of growth, extension of the
terminal shoots is periodic, rather than
sustained. The periods of growth become
shorter over time, and the tree develops a
strong and persistent branching habit. As will
be discussed later, periodicity is associated
with malformation.

Shoot growth

Blackwood shows a striking plasticity in its
growth, producing straight stems when forced
to compete for light, and expanding its crown
when it grows in open space. The mechanism
by which this occurs, and its implications for
management will be discussed in the section
on malformation.
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Periodicity

Like most tree species, blackwood has periods
of growth, alternating with periods of minimal
growth (similar to dormancy).

The duration of each growth period is
influenced by insects. Growth periods are
often interrupted by acacia psyllids, which
damage the shoot tip.

Root systems

Blackwood has a very extensive root system.
In the “blackwood swamps” of North West
Tasmania, with their high water table, the
roots are located near the surface, but they
extend more deeply in free-draining soils.
Blackwood therefore has a potential role in
stabilising soils, and in riparian planting.

The nodules which are attached to the roots
contain rhizobial bacteria, which fix nitrogen.
This can improve soil fertility, and reduce the
need for fertiliser application.

The seasonal diameter and height growth patterns
of 4 year-old blackwood in Whakarewarewa Forest,
located at Rotorua, New Zealand, were investigated
by the monthly measurement of 50 individual trees
over 5 years. Growth rate was divided by the mean
annual growth rate to obtain the monthly growth
rate as a percentage of total annual growth. Analysis
showed that height and diameter growth was at a
minimum in June and July. Blackwood diameter
growth appears to exhibit a seasonal pattern with
two peaks, one in August and a second growth
spurt in February. The height growth has only one
peak which appears to lag just behind diameter
growth, especially in the autumn period, but shows
a similar timing for spring growth.

Results from this study clearly indicate that the
recommended period for annual assessments of
both diameter and height for blackwood in
New Zealand conditions is during June and July.

Growth patterns

When damaged, for example by cattle, new
shoots can form from surface roots (see Fig
13 on page 37).

The ability of damaged roots to sucker is
considered an advantage in using blackwood
for erosion control.

Currently root cuttings are the most reliable
way of cloning blackwood.

Root grafting is common in blackwood. This
should be considered when contemplating
using herbicides for thinning or coppice control.

Coppice

Coppice growth results from the activation of
dormant buds. The new shoots therefore show
juvenile features. Coppice is probably an
adaptive response to predation. Natural
regeneration in blackwood occurs mainly from
ground-stored seeds. However, blackwood can
regenerate by coppice after stem damage or
defoliation or felling.
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The vigour of coppice in blackwood is influenced
by the season in which the stem is cut:

spring - this results in vigorous coppice
growth.

autumn - coppice growth is delayed until
the following spring.

- some mortality occurs during the winter
after coppicing.

- subsequent growth is slow.

- there is some late mortality during the
next few years.

The optimal time for thinning blackwood
therefore is in autumn. In contrast, when
encouraging new growth the optimal time to
cut is in spring.

Malformation

Blackwood has evolved in a challenging
environment with periodic fires, recurring
drought, and aggressive competing species.
Its survival depends on genetic variability,
and on the ability of each tree to adjust its
growth responses to site factors.

On rich sites it meets the challenge of
competing species with rapid extension growth.

Blackwood in the open is at risk from fire and
exposure. Here species survival depends on
early maturation and seed production. The
outcome, where it utilises all available space
is the typical open-grown blackwood, with a
short bole, and large branching crown (see
Fig 12 on page 37).

To a botanist this is a fine-tuned growth
response in a highly evolved species, to a
physiologist it is a lack of apical dominance.
To a forester however it is simply malformation.

Malformation in blackwood can affect both
stem and crown. Stem malformation is well
recognised. Crown malformation is less
obvious, but important.

Figure 33: Overstocked stand with retreating
crowns.(Hunua)

Stem malformation

Stem growth

As described in the previous section, stem
extension in blackwood is periodic. The
processes which start and terminate each
period of growth are responsible for stem
malformation. The sequence of events in each
period of growth is as follows:

Shoot growth

As the leading shoot extends, its branches
are controlled by hormones that are produced
by the shoot tip. Within each growth segment
the branches are uniform, appear in orderly
sequence, and come to lie horizontally
(Fig 34).

Shoot tip abortion

Each period of shoot extension in blackwood
is eventually terminated by abortion of the
shoot tip, commonly associated with insect
damage. This is a natural process where trees
recover from damage. The effect of shoot tip
abortion is to remove the source of the
hormones which control branch development.
This results in an immediate stimulus to branch



77Visit www.nzffa.org.nz for the most up-to-date information available.

Figure 34: Shoot growth

growth - the branches most affected are those
nearest to the shoot apex.

The zone of disturbance

The branches located immediately below the
aborted shoot tip are now free from hormonal
control, and when the next growth period
resumes they engage in a contest for
leadership (Fig 35). The outcome of the contest
depends partly on light conditions. When
subjected to lateral shading, one branch often
becomes dominant, and the others are
suppressed. In open-grown trees, double or
multiple leaders are more likely.

The collar scar

The point of origin of a growth segment is
easily identified – the lateral shoot, which will
replace the former leader, has a branch collar
which encircles its point of attachment to the
stem. As the shoot enlarges and extends
vertically, the branch collar will persist. It
gradually comes to lie more horizontally, and
it forms a collar scar, which encircles the stem
(Fig 36).

The collar scars remain visible for 2 to 3 years
before they are obliterated, and they provide
a record of stem growth.

Each collar scar defines a point of disturbance
in stem development - it indicates the zone
in which the important malformations in stem
growth can occur.

Shoot tip
Orderly
sequence
of shoots

Growth segment

Competing leaders

Aborted shoot tip

Collar scar
(previous leader
replacement)

Zone of
disturbance

Effects of shoot tip abortion
(see photo on page 86, Fig. 45b)

 Figure 35: Zone of disturbance

Figure 36: Blackwood collar scar
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Malformation in a blackwood stem can take
one of three forms. These are located in the
zone of disturbance between growth segments,
and result from a change in stem leadership.

1. Multiple leaders. The shoots adjacent
to the aborted shoot tip develop into
competing leaders.

2. Stem kinks. These occur at the point
of origin of the new leader, and result from
the retention of a competing shoot. Stem
kinks can be prevented by the early removal
of these competing shoots.

3. Rogue branches. These develop from
lower on the stem and attempt leader
dominance.

Figure 37: Segmental growth

Segmental growth

Abortion of the leading shoot and its
replacement by one of its lateral branches is
a process that is repeated several times during
the development of a blackwood stem. The
stem therefore develops as a series of growth
segments, interrupted by zones of disturbance.
Each growth segment is formed by a lateral
shoot which is located below the aborted shoot
tip. This is co-opted by the tree to become a
replacement leader which will then form the
next segment of stem extension. The new
leading shoot develops apical control over its
own branches, and after a period of growth
will eventually abort its tip when damaged,
and will be in turn be replaced (Fig 37).

Crown malformation

The Ideal Crown

Should be vigorous and symmetrical. The live
crown should start at the top of the 6 metre
stem. It should:

Be exposed to full light.

Exhibit good form with a central leader.

Three forms of crown malformation are
commonly seen:

1. The Small High Crown

The Cause

Lateral shading is useful during the
establishment of a 6 metre stem, but if allowed
to continue it has adverse effects on crown
development. If the live crown is forced to
compete for light it will retreat with
disconcerting speed, often over 1 to 2 years.
The outcome is a small high crown, perched
on long vertical branches that arise from the
top of the butt log (Figs 38 and 39).
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The Effect

There is an inverse (negative) relationship
between the size of the crown and its height.
A high crown is condemned to remain small.
Its photosynthetic products (sugars, hormones,
etc) are used preferentially for essential
functions – respiration, shoot and root growth,
seed production. Lower priority is given to
stem expansion, and for the production of the
chemical products used in defense. A small
high crown therefore has the following effects:

reduced diameter growth.

impaired resistance against disease and
predators.

in addition, the long vertical branches are
unstable, and prone to splitting.

Prevention

A high crown can be avoided by timely thinning.
The correct time to thin is when the crowns
begin to compete – the crowns can then expand
without interference. Spacing is also an
important consideration (see Chapter 10).

Figure 38: Three types of crown malformation

Figure 40: Crown disintegration from poor
structure ofcrown. (Northland)

Figure 39: Small high crowns from
crown competition.(Hunua)

Small high crown Unstable crown Asymmetric crown
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Figure 41: Asymmetric crowns. (Northland)

2. Unstable Crown

The Cause

A fork, caused by a double leader at the base
of the crown, is prone to splitting (Figs 38
and 40). The risk is greater when a delay in
thinning results in a high crown, and
consequently produces a long lever arm.

The Effect

The crown is prone to major damage or
destruction (Fig 40).

Prevention

A double leader arising at the base of the
crown can be easily recognised during an
inspection at about year 6 to 8. One of the
competing leaders can then be pruned off
(best option), or simply shortened (preferably

in spring), by using a long-handled pruner.
Double leaders are best managed before they
get too large.

3. Asymmetric Crown

The Cause

Blackwood is crown-shy (not as much as
eucalypts, but more than pines). Two trees
with crowns in proximity will interact with
each other – the result is asymmetry in crown
development (Figs 38 and 41). This is often
associated with curvature in the stem. Once
established, this appearance will persist.

The Effect

The likely outcome will be tension effects in
the stem wood during milling and the formation
of tension wood.

Prevention

The crowns should be checked periodically,
and the trees should be thinned before the
crowns interact. The final spacing between
trees should be fairly even.
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Key Points

Suggested reading:

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 a role in 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.

Malformation

Malformation is inevitable 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 a fork at the base of the crown.

Brown 1995.

Brown 1997.


