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CHAPTER 10 - PRUNING and THINNING

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

Pruning

First Principles

When blackwood is grown for timber in
plantations the trees must be pruned (see
photo on right). The intensity of pruning will
vary in different systems. However, even in a
well-managed plantation with a trainer species
some malformation is common. Increasing
the number of blackwood planted will improve
the selection ratio, but will not eliminate the
need for form pruning.

1. Pruning should start early, and be carried
out on a regular basis, preferably annually.
There is no point in planting blackwood
unless a commitment is made to carry
out regular pruning visits. All pruning
operations on reasonable growth sites
should be completed by age 8 at the latest.
Form pruning to 6 m should be completed
before this.

Typical unpruned blackwood stand (aged 8 years)
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A delay in pruning will have the following
effects:

The need to remove large branches at a
later date. This is time-consuming, and the
large branch wounds are slow to heal over.

A reduction in growth during the following
season if excessive crown removal occurs.

The stem kinks, previously described in
Chapter 9, are unlikely to realign. The result
is malformation in the stem.

A large defect core.

A multi-leadered stem, in which it is difficult
to identify a central leader.

2. The method involves selective branch
removal. It is not difficult or time-
consuming. However, it bears no
resemblance to radiata pine silviculture.
Applying radiata “clearwood pruning” to
blackwood will result in something that
resembles a deformed cabbage tree.

3. Pruning should concentrate on developing
good stem form before clearwood pruning.
A study has shown that the retention of a
3 metre green crown will support vigorous
growth (see box on regime trials - page
91).

4. The aim in pruning blackwood is to:

prevent malformation in the stem and crown.

maximise clearwood production.

Stem pruning therefore involves two distinct
stages:

Form pruning. This can start as early as
year 1 or 2.

Clearwood pruning. This normally starts
at about year 4.

The two stages overlap. All pruning is normally
completed by year 8, depending on growth
rate.

Crown malformation above 6 m is prevented
by management of thinning and spacing.
Pruning in the crown should be restricted to

the correction of an unstable fork in the base
of the crown.

Form pruning

Form pruning involves selective branch
removal. It is confined to the zones of
disturbance which were described in the section
on malformation (Chapter 9). The aim is to
remove competing leaders and rogue branches
and to eliminate stem kinks.

The branches to be removed can be selected
in one of two ways:

i. by measurement.

ii. by visual inspection.

Figure 42: Form
pruning branch

gauge

Forest Research developed a simple form
pruning technique for removing branches once
they reach a critical size - 30 mm (Fig 42).

Gauge Pruning Method

Prune annually, preferably in late winter or
early spring.

Start no later than 3 years.

Use a 30 mm branch gauge, removing all
branches that do not fit the gauge.

Keep pruning cuts close to the branch collar
and as vertical as possible.

Avoid bark tearing down the stem.
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Advantages

The main advantage of gauge pruning is
that no experience is required in form
pruning

Minimal time is lost in individual tree
assessment.

Useful research tool for pruning evaluation.

No large branches remaining at clearwood
lifts.

Drawbacks

Requires using a ladder above 2 m.

Does not always correct form before kinks
initiated.

Visual Inspection

Form pruning commonly involves the removal
of double leaders. It is carried out when the
trees are well established. Delayed pruning
can cause problems– large branches, slow
branch wound occlusion, and stem
misalignment.

The outcome of form pruning is strongly
influenced by timing. An alternative option is
to carry out pre-emptive pruning, in which
attention is directed to shoots which are newly
formed. This can be described as “leader
training”, or “top–down” pruning. It is based
on the principle: look after the leader, and the
stem will look after itself. The work is repetitive
but light, and can be carried out quickly up
to 3 m. It is best done in late spring when the
new shoots are growing strongly.

Figure 43: Selective branch removal.
(See also Fig 36 on page 73).

Advantages

Up to 3 metres the work is light, easy,
and can be done quickly.

most of the pruning can be done from the
ground, without the need to use a ladder.

stem realignment is rapid.

Drawbacks

it requires some understanding of the
growth habit of the tree.

above 3 metres the work is more time
consuming as long-handled tools are
required.

branches still require removal at clearwood
pruning.

Forest Research Form Pruning Trials

Conclusions from gauge pruning trials
(1994):

Form pruning is necessary.

Remove major defects first.

Form prune annually using at least 30
mm branch gauge starting no later
than age 3 years.

Prune late winter or early spring.

Keep pruning cuts close to the branch
collar and as vertical as possible

Form pruning treatments met the trial
objective in increasing crop tree selection.
Following the results from this trial, gauge
form pruning on an annual basis was
selected as the standard form pruning
treatment for all Forest Research
silvicultural trials.



85Visit www.nzffa.org.nz for the most up-to-date information available.

Conclusions from gauge and leader
training trials (2000):

Al l  fo rm prun ing  t reatments
compromised growth, especially height
and to a lesser degree diameter.

The best form improvements resulted
when the July biennial 20 mm gauge
treatment was applied, although the
November annual 30 mm gauge
treatment was also successful, although
the latter had fewer branches to remove
at clearwood pruning.

The standard form pruning treatment,
July annual 30 mm gauge treatment
recommended prior to analysis of this
trial yielded similar results to several
o ther  t reatments ,  but  minor
improvements in form may justify a
move towards pruning in November.

There appeared to be no obvious benefit
in reducing gauge size from 30 mm to
20 mm, although diameter growth was
reduced less when the 20 mm
treatments were applied. No clear
differences between biennial compared
with annual treatments were revealed
within this trial.

Pruning Method

The method, shown in Figure 44, is as follows:

Leader Training

Identify the zones of disturbance near the top
of the tree.

1. Select the new leader - The best shoot
is generally obvious – it is usually the most
vigorous. When two shoots are similar,
select the shoot with the lowest stem
attachment. This allows competing branches
above it to be removed with a single cut.

Forest Research Form Pruning Trials
2. Remove the former leader - Identify the

collar at the base of the new leader, and
remove the former leading shoot at that
point. The stub will occlude quickly, and is
followed by rapid stem straightening.

3. Shorten any remaining vertical shoots
- Any large shoots beneath the leader are
either shortened to half their length, or
removed.

Base of growth
segment

Pruning principles
- three steps in leader training

Aborted
shoot tipReplacement

leader

Pruning cut

Fig 44: Diagram of pruning principles

1
2

3
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Figure 45: Pruning principles in action (Note: common point “X” is the collar scar).

Fig 45a: Before pruning. Fig 45b: Before pruning - closeup
(A indicates the replacement leader, B indicates the original leader).

Fig 45c: After pruning. Fig 45d: After pruning - closeup.

branch stub or “coathanger”. When extending
the pruning from 4 to 6 metres, therefore,
leader training can be replaced by shortening
(tip pruning) any competing leaders. (“tip
pruning” here means shortening by more than
half the branch length). This will inhibit
subsequent branch growth, and the branch
can be tidied up later during clearwood pruning.

With suitable tools, leader training can be
carried out from the ground. With hand
secateurs, leader training can be done to
3 metres (the top of the tree can be bent
over). By using long-handled secateurs, it can
be extended accurately up to about 4 metres
with patience. Above 4 metres it is difficult to
be precise. It is important to avoid leaving a
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Fig 45g: Fig 45e two years later (insert shows collar scar).

Fig 45e: Shoot pruned, 3 months later.

Fig 45f: Fig 45e, one year later.

Recommended Method

Pruning by either gauge or leader training is effective. The best elements of both methods
can be combined as follows:

start leader training at year 2, concentrating on removing double leaders as soon as
possible and repeat annually. Combine with gauge pruning (30 mm) at year 3, and
continue annually until the 6 metre butt log is formed.

start clearwood pruning at year 4, and remove branches progressively up to 6 metres.
Leave a green crown of at least 3 metres at each clearwood pruning lift.

At the final lift to 6 metres, remove any forks in the base of the crown.
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Crown Pruning above 6 metres

The value in clearwood pruning above 6 m is
unknown, its economic benefit is probably
questionable, but there is no doubt as to the
need for form pruning above 6 m. This should
be restricted to the prevention of an unstable
fork at the base of the crown.

A double leader at the base of the crown can
be easily recognised. One of the leaders can
be simply shortened with a long handled pruner.
It is preferable to remove it entirely if actioned
early.

Branch Shortening

In general it is better to remove branches at
their base, rather than shorten them. If a long-
handled pruner is available, there are occasions
when branch shortening is useful:

to avoid excessive defoliation during
clearwood pruning.

when shortening a competing leader at the
base of the crown.

Branch shortening can cause problems:

the branch can die back.

the branch must contain sufficient foliage to
be productive. i.e. it must be an exporter of
photosynthetic products to the tree, rather
than an importer.

The risk of branch die-back can be reduced if:

some live foliage is retained on the branch.

branch shortening is done in spring, rather
than later in the season.

the branch is exposed to light.

shortened branches invariably die off early.

Bark Tearing

Bark tearing is common when pruning large
branches. The defects that result are usually
very slow to occlude, and stem decay is common

over the damaged area. The risk of bark
tearing can be reduced by:

undercutting the bark before pruning – this
needs to be a generous cut.

making a double cut. Shortening the branch
before removing it at the base will reduce
its weight.

pruning in late winter or early spring. Bark
tearing is more likely when pruning is done
from late spring onwards.

The influence of season

For most tree growers, pruning is carried out
when time is available from other activities.
However, there may be an optimal season for
pruning and thinning blackwood.

Pruning early in the growing season (spring)
has some advantages:

it is the best time for leader training.

branch stub occlusion is rapid.

bark tearing is less likely than later in the
season.

the tree will respond by producing new
foliage.

branches that are shortened are less likely
to die back.

Essential tools*

Hand secateurs - Useful for leader training,
up to 3 metres.

Jack saw - The essential tool for larger
branches.

Lopper - Prune-off, Kiwi loppers, Hit pruners.

Ladder - Both 2 and 4 metre ladders are very
useful. Blackwood bark is thin and is easily
damaged. Ladders which grip the stem should
be avoided. A well-padded 75 x 50 mm board
bolted across the top of the ladder is ideal.
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Tools for highpruning from the ground:

Long-handled secateur - e.g. ARS pruner.
Useful for leader training.

Long-handled lopper - e.g. Wolff or Sandvik
pruner.

Long-handled saw - Slow to operate, and
difficult to control bark tearing.

Long-handled chain saw - Stihl HT 75. An
excellent tool for trees over 6 years. Good for
shortening inaccessible branches. Difficult to
cut precisely over 4 metres, so keep well away
from the stem. Heavy to operate over sustained
periods. Eyes need protection from sawdust.

*Named tools do not indicate brand preference,
but are used as examples.

In all cases use the appropriate safety
gear when pruning and thinning.

Thinning

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

Thinning too early

This has the following effects:

the beneficial aspects of mutual shelter are
lost.

the trees have little time to interact with
each other.

the trees are still influenced by microsite,
and do not have time to express their genetic
potential.

the felled trees can interfere with access.

Thinning too late

This has the following effects:

distortion in crown development:

- small high crown.

- crown asymmetry.

- unstable crown.

instability, resulting in windthrow.

suppression by adjacent unpruned trees.

Timing

The best time to thin blackwood is when the
crowns are beginning to form above the 6
metre stem, and are beginning to crowd each
other. This is best judged by periodically
inspecting the trees. A delay at this time can
result in a rapid retreat of the live crown,
resulting in a small high crown and a loss of
diameter growth.

On good sites, blackwood will commonly need
to be thinned at about 7 to 8 years (not before
6, not after 10).

The influence of season

Thinning in autumn will reduce coppice growth
from the stumps.

Coppice Growth

Coppice growth is not usually a problem as
surrounding trees will soon suppress regrowth
which can be cheaply and easily cut if
necessary.

Coppice growth from cut stumps can also be
controlled by:

Sheep. Coppice shoots are highly palatable
to stock. Sheep are preferred to cattle,
which can cause more root damage.

Thinning in autumn. Coppice growth will
be less vigorous.

Herbicides. There is a need for caution.
Painting a newly cut blackwood stump with
herbicide is hazardous – in one trial, 30%
of adjacent blackwood died as a consequence
of root grafting. It is advisable to cautiously
trial a few trees before proceeding. It is
worth noting that some herbicides are highly
selective for acacias.
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Group Planting

Trees can be planted in groups of 3 or 4, at
7 or 8 metres between each group. Perform
annual form pruning, and thin to one tree per

group. In open grown trees a stem of 4 metres
is adequate, but a 6 metre bole is achievable
with regular form pruning.

Forest Research Regime Trials

Background

In 1987 Forest Research established a series
of regime trials to provide a detailed test of
blackwood growth response to various
pruning and thinning treatments across a
range of final crop stockings. The successful
trials are located at five sites (Fig 46), two
at Hunua, near Auckland; two at Rotorua,
at both locations, one on a pasture site and
the other a forest cutover; and the fifth is
on a pasture site in the King Country. Annual
measurements of diameter, height and form
were carried out on all five sites from age
3-12 years.

These trials evaluated:

Pruning

An annual winter form prune with a 30 mm
branch gauge was applied from age 3 to 10.
Clearwood pruning treatments were applied
at ages 4 and 6 (Fig 47), leaving 1.5 m (Figs
48 and 49), 3 (Figs 50 and 51) and 6 m
green crown after each pruning lift. A final
variable-lift prune to 6 m (where growth
was sufficient) was conducted on 4 of the 5
sites at age 10.

Final Crop Stocking

Final crop stockings being evaluated are 75,
125, 200, 300 and 425 stems/ha. Not all
sites had all final crop treatments. For each
plot 6 times the number of final crop trees
were established.

Thinning

(i) Early thinning; half of the final crop
treatments/plots at each site were thinned
to final crop at age 6 years (Fig 47).

(ii) Multiple thinning; the remaining plots
were thinned at ages, 6 and 10, with a final
thinning scheduled for age 18 years (2005)
(Figs 52 and 53).

Figure 46: Regime trial on Rotorua pasture site at
age 6 years - before clearwood pruning treatments

were re-applied.

Figure 47: Regime trial on Rotorua pasture site
at age 6 years - after clearwood pruning and

thinning treatments were re-applied.
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Regime Trial - main results to date

Green crown removal

These results show that the pruning treatment of leaving 1.5 m green crown at age 4
and 6 years resulted in a significant depression of DBH and height increment when
compared with the more conservative 3 m or 6 m green crown treatments. However,
this depression in growth was restricted to the year following the pruning treatment.
Analysis of the DOS (diameter over stubs) values shows significant differences between
treatments. Mean DOS values of 11.0, 13.1 and 14 cm were recorded for 1.5, 3 and 6
m green crown removal respectively.

Although the influence of pruning intensity on regime economics is unknown, it appears
reasonable to recommend leaving 3 m green crown at each clearwood lift up to age 6
years. This treatment appears to result in a minimal reduction in growth, when compared
to the 6 m and 1.5 m green crown treatments and is likely to achieve a reasonable DOS.

Timing of thinning

Stem diameters at age 11 years showed no significant differences between thinning to
waste to final crop levels at age 6 years, compared to the multiple thinning treatment.
However, the multiple thinning treatment produced a significant increase in height. The
multiple thinning treatment has the advantage of carrying more trees to later ages as
an insurance against mortality within a plantation.

Stocking

Final crop stocking treatments had no significant effect on diameter at age 11. Stocking
had a weak effect on height, with taller trees measured at the higher stockings. This was
evidenced by a significant difference between 125 stems/ha and 425 stems/ha.

Site

The regime trials were established on selected sites of varying quality to ensure the data
collected reflected a breadth of growth rates. This was certainly achieved, with two sites
significantly different from the others for height growth. At age 14 years, the best and
worst individual plot MTH ranged from to 19.9 m to 7.2 m.

Diameter growth was also significantly different between sites with only two of the five
sites similar in diameter at age 11 years.
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Figure 48: Leaving 1.5 m green crown, age 7 years,
1 year after treatment. (Rotorua)

Figure 49: Same plot as Figure 48 at age 14 years.
Pruning and thinning 65

Figure 50: Leaving 3.0 m green crown, age 7 years,
1 year after treatment. Variable clearwood pruning lift.

Figure 51: Same plot as Fig 50 at age 14 years.
Clearwood pruned to 6 m +.
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Figure 53: Regime trial medium stocking plot 250 stems/ha at age 14 years. Due for a further
thin to 125 stems/ha at age 18 years. Clearwood pruned to 6 m +. (Rotorua)

Figure 52: Regime trial high stocking plot 800 stems/ha at age 14 years. Due for a
further thin to 425 stems/ha at age 18 years. Clearwood pruned to 6 m +. (Rotorua)
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Key Points

Suggested reading:

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.

Brown 1997.

Nicholas, Gifford, and Kimberley 1994b.

Nicholas, Gifford, and Kimberley 2000.

Pinkard and Beadle 2001.


