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AMIGO

AMIGO (Acacia melanoxylon Interest Group Organisation) is an action group within the New Zealand Farm Forestry
Association. 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. lts aims are:

* To share research findings (both Forest Research and private) with blackwood growers.
s 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 newsletters, 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
(see web links in Chapter 15).
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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
transferring 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 (ltaly, 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 Zwann,
occurred 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.

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.

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. 4

Chile

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.

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.
Their 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 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. 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.
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established by the NZFS, now in private ownership, local
body plantings (Hunua Ranges) and small farm forestry
plantings. It is estimated that New Zealand has
approximately 3,000 ha of blackwood.

Silviculture in New Zealand blackwood plantations has
been variable, ranging from none at all, to excellent
stand management practices.

Total yield of blackwood in New Zealand will depend
on siting and silviculture. MAI figures range from

5-10 m*/ha/yr. If a mean productivity value of

7.5 m*/ha/yr and a rotation of 35 years is calculated, an
annual cut of 22,500 m?/yr is possible, provided of
course plantations continue to be established. Most of
this resource will not become available until around
2015, although small amounts from the earlier plantings
could be available before 2015. With the increase in
supply from 2015, the quality of the logs will also
improve, reflecting a better standard of silviculture on
many of the stands.

Tasmania

Blackwood sawlogs are sourced from several State
forests. Material comes from swamp forest and from
arisings (blackwood logs obtained in the course of
harvesting or conversion of native eucalypt forest). A
future supply will also be available from plantations.

The most important production areas are the blackwood
swamps west of Smithton in the far Northwest, which
over the last 5-10 years have yielded 60% of the State’s
blackwood sawlog total.

The total swamp production area is calculated at
5,650 ha. Blackwood plantations are currently 900 ha,

Timber properties, market and resource

with approximately 250 ha established on an annual basis
for the next five years, to give a total State plantation estate
of 1000 ha. These plantations are expected to contribute to
the wood flow from 2018 to 2048.

The volume from arisings is difficult to predict but it is
expected that they will make a significant contribution
over the next 10 years. These may contribute up to
50% of the annual yield, but are expected to drop to
10% in the long term.

The Tasmanian Forest and Forest Industry Strategy
(TFFIS) has set a blackwood sawlog target for public
land at 10,000 m?/yr.

A sustainable annual yield of 8500 m*/yr has been
calculated for swamp forest and arisings through to
2063. The target of 10,000 m*/yr will not be met until
2025, when sawlogs from existing plantations come on-
stream. It is estimated that the target will be exceeded
for the following 20 years, peaking at 25,000 .m3/yr for a
short time before a sharp drop to 8,500 m*/yr (ie. the
sustainable cut from swamps and arisings).

Victoria

In the Otways, production from private land is
estimated to be about 1000 m3/yr. Under the State Forest
Management Plan it was stated in 1996 that up to 1,600
m?/yr of blackwood sawlogs would be made available to
licence holders, with additional logs being sold by tender.

Other States

It is estimated that blackwood sawlogs from states other
than Tasmania or Victoria provide less than 5% of the
total annual production.
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Blackwood Handbook



















































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.

e 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.

e 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.

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

e 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.

e It is unlikely that the two species will have matching
growth rates.

e |t 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.

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

Management options

* The blackwood has been stress-shielded, and is prone
to windthrow in subsequent gales. It becomes wind-
resistant 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.

e 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.

e 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.

e 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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e 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)

e this allows easy control of spacing.

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

e 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)

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

e it ensures a more even spacing between
final crop trees.

e the grower is less likely to retain too many trees.

e it allows no flexibility in adjusting the final crop

spacing.
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Figure 32: Spacing options for pure or mixed species,

planted in rows or groups.

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.

AGROFORESTRY

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

44

Blackwood Handbook



















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).

L_ Shoot tip
— Competing leaders

Orderly ——a Aborted shoot tip
sequence Zone of
of shoots disturbance
Collar scar
(previous leader
replacement)
GROWTH SEGMENT EFFECTS OF SHOOT TIP ABORTION
(see photo on page 58, Fig. 45b)
Figure 34: Shoot growth. Figure 35: Zone of disturbance
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 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.
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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:
e Be exposed to full light.

e 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).

Small high crown

Unstable crown

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:

e reduced diameter growth.
e impaired resistance against disease and predators.

e 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).

Asymmetric crown

THREE TYPES OF CROWN MALFORMATION

Figure 38: Crown malformation
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Visual Inspection

Form pruning commonly involves the removal of
double leaders. It is carried out when the trees are well
established. This can cause problems associated with
delayed pruning — 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.

Advantages

e 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

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

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

e branches still require removal at clearwood pruning.

Figure 43: Selective branch removal.
(See also Fig 36 on page 51.)

Pruning and thinning

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 usually
obvious — it is usually the most vigorous shoot. 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.

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.

_ Aborted
Replacement shoot tip

leader

@Pruning
cut

Base of _—
growth segment fﬁ. \

PRUNING PRINCIPLES
- three steps in
leader training

Figure 44: Diagram of pruning principles
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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:
e the beneficial aspects of mutual shelter are lost.
e the trees have little time to interact with each other.

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

o the felled trees can interfere with access.

Thinning too late

This has the following effects:
e distortion in crown development:

- small high crown.

- crown asymmetry.

- unstable crown.
e instability, resulting in windthrow.
e 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.

Pruning and thinning

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:

e 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.

e 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.

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.
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Fallen trees

These are often worth rescuing from firewood use as
they can yield good lumber, even when sapwood is
decaying. However, some will have spots of decay,
which are obvious when machined. This may have

occurred in a standing tree when large branches have
broken off.

Drying

Air dry under cover, avoid sun and rain on sides. Use
fillets of 20 mm or less for slow drying. When 30%
moisture or less, dehumidify to 12-14% for furniture
trade. Blackwood can be dried slowly (dehumidifier)
from green - low temperature 25-30 °C and maintain
60% moisture content or more until down to 20-25%
moisture content. Australian markets generally require
timber to be seasoned to between 10-12%.

Grading

This is a key aspect of marketing and quality. End users
want timber graded to their specifications and are
usually prepared to pay for the right material. The down
side of this is that lumber outside the specifications
may not have a ready market, resulting in the building
up of stocks of low demand material. A practice in the
early days of New Zealand timber sales was to sell only
cut-of-log, which created problems of wastage and
stock build up for the end-user. Current thinking is to be
more selective in log buying and grade for specific end
uses. While this is better for end-users it creates a
problem with lack of markets for all grades. Until this
can be achieved, better utilisation and greater value
from blackwood stands in New Zealand will be harder
to achieve.

Utilisation

WORKING PROPERTIES

Blunting: Moderate, according to density.

Boring: Reasonable; occasional problem with roughness
or tear—out.

Nailing: Must be pre-drilled before nailing.

Planing: Straight grained lengths will give an excellent
finish with a 30° cutting angle and slow to moderate
feed speed, although there is a tendency to chip out,
especially if cutters are not sharp; tungsten cutters are
recommended. Material containing cross-grain incurs
severe picking-out and fuzzy grain. For this type of
material, the cutting angle should be reduced and
lengths individually hand-machined.

Sanding: Sanding occasionally produces a stringy
surface. Care must be taken to avoid overheating. Sand
paper (i.e. 80 grit) is recommended for initial cross-
sanding and finishing with a 100/120 grit paper (note
dust can cause an allergy, see comment below).

Sawing: Hardness can cause burning so tungsten-
carbide-tipped saws are an advantage.

Screwing: No problems.

Shaping and routing: Can burn when using high speed
machinery.

Chiseling: Good.
Spindle moulding: Good, although burning can occur.

Turning: an excellent turnery timber; turns well at high
speed, but with some chipping; cutters must be sharp.
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Land uses

Blackwood can be suitable for a wide range of land
uses, such as: plantations, scrub enrichment, riparian
planting, open grown trees, shelterbelts, waste water
schemes and erosion control, for both timber and non-
timber values. Blackwood is a useful agroforestry
species, but must be properly sited. Blackwood has less
impact on pasture than some other tree species. Total
soil nitrogen and nitrogen availability increases with
increasing tree stocking rate. Understorey soil moisture
is unaffected by tree stocking rate, indicating that trees
are not competing with understorey pasture species for
moisture.

Genetics

Blackwood show great genetic variation, both between
and within provenances, but there is a lack 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. The variation in
blackwood growth habit and wood properties lends
itself to a clonal propagation system. However the
heritability of selected attributes and the influence of
site on inherent properties are unknown. Clonal
selections will require assessment of their performance
before they can be considered more than experimental.

Establishment

The most important aspect to plantation success is
siting. Seed requires treatment to ensure uniform
germination. Seedling type is not critical to success.
Nutrient deficiency levels are unknown. However,
studies suggest that foliage collection for nutrient
analysis should be carried out in the month of April.
Fertiliser is not always necessary, although phosphorous
and sulphur should be applied on phosphorous deficient
soils. If fertiliser is applied it should be in conjunction
with weed control. Seedlings need protection from
stock/wildlife during establishment.

Initial stockings of 800 stems/ha, associated with form
pruning, for either row or group planting is
recommended.

Health

Insect damage is present in all blackwood stands. The
most damaging effect of insect predators (usually
psyllids and/or leaf miners) on blackwood is their
contribution to leader dieback and multileadering. They
are therefore important in the early stages of growth.
Due to New Zealand’s proximity to Australia
blackwood plantations will always be threatened with
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the establishment of new insect pests. 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 on good sites show
little damage.

Management options

Blackwood can be grown in plantations, but form
pruning is an essential component in all blackwood
management options. 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.

Growth Habit

Blackwood shows a striking versatility 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. The extensive root
system gives blackwood a role in soil stabilisation, and
in riparian planting. Blackwood is moderately shade-
tolerant when young, but requires light 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). In New
Zealand conditions, the recommended period for
annual assessments of both diameter and height for
blackwood is during June and July.

Malformation

Malformation is inevitable in plantation grown trees,
but stem malformation can be reduced by encouraging
vigorous juvenile growth. Multiple leaders, stem kinks
and rogue branches can be controlled by form pruning.
Form pruning through selective branch removal is
essential. A combination of leader training and gauge
pruning is recommended and should be carried out
annually during the formation of the 6 metre stem. It is
recommended to leave 3 m of green crown when lift
pruning. Competing leaders at the crown base above

6 m should be removed or shortened.
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Air-dry density

Basic density

BA
°C
cm

Compression parallel
(/) to the grain:

DBH

e.m.c

Funicle
GCL
gm

Green density

ha

Hardness

IRR
kg
LED
km
m.cC.

mm

mZ

m3

m’/ha.a

mi

MARVL

Modulus of elasticity

Modulus of rupture

MTD
MTH
Phyllode
RH

SED

Shrinkage
intersection point

t

GLOSSARY OF TERMS

the average density of the wood at 12% moisture content. It can also vary considerably.

The average density of the wood at 0% moisture content. lt reflects the amount of actual
wood present (i.e. cell wall thickness). It is calculated by dividing oven-dry mass by
green volume,

Basal area.
degrees Celsius.
centimetre.

A measure of the ability of wood to withstand loads applied on the end grain.
(Some books refer to maximum crushing strength, which may refer to this property).

diameter at breast height (1.4 m in New Zealand, 1.3 m in Australia).

Equilibrium moisture content. The moisture content at which timber neither gains nor loses
moisture when exposed to a constant condition of temperature and humidity.

Seed attachment.
Green Crown Length.
gram.

the density of wood when the tree is freshly felled which can vary considerably depending
on site factors, the season etc.

hectare.

A measure of wood’s resistance to indentation of the side grain. This is important for some
furniture and flooring uses.

Internal Rate of Return.

kilogram.

Large End Diameter — the diameter at the bottom of the log.
Kilometre.

Moisture content.

millimetre.

metre.

square metre.

cubic metre.

cubic metres per hectare per annum.

millilitre.

Method of Assessing Recoverable Volume by Log type.

a measure of stiffness of wood. This is unlikely to be a major constraint in speciality uses.

A measure of the maximum bending strength of wood. This is very important in structural
uses, and some speciality uses.

Mean Top Diameter — the diameter of the 100 largest diameter trees/ha.

Mean Top Height — the average height of the 100 largest diameter trees/ha.
Flattened petiole, colloquially called a mature “leaf”.

Relative humidity.

Small End Diameter — the diameter at the top of the log.

The moisture content at which any further removal of moisture results in shrinkage.

tonne.
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