Queensland the Smart State

asic forestry principles

Silviculture is the science and art of managing forests and trees. Silviculture is usually applied
as part of a‘silvicultural system’ which is management regime selected for a forest. Forestry
involves the manipulation of forests, using silviculture, for a desired outcome, which is in most
cases wood production focused while catering for ecological and forest processes.

Some basic forestry principles include:

Maintaining and enhancing forest productivity

Forest productivity is important when managing a forest for timber production as it is closely
linked to tree and wood growth. Productivity is the first thing to suffer in a poorly managed
forest. Productivity is related to the site resources (i.e. sunlight, water, soil nutrients), and the
tree species that occurs in a particular forest type.

Forest productivity can be degraded by poor harvesting practice where little thought is given to
what the forest will look like after the harvest, and the ecology of the species been harvested.
Generally, if the best and healthiest trees in the forest are retained in favour of malformed,
unhealthy trees then the productive capacity of the forest will be maintained and improved.

Forest productivity can be enhanced through a process of thinning. Thinning the forest with a
harvest or silvicultural ‘treatment’ should be aimed at spacing the best trees at an optimal level
for growth and development. Thinning allows for a concentration of the site resources onto
fewer trees, which gives remaining trees the space and opportunity to increase their growth and
thereby enhancing forest productivity.
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Determining the best and healthiest trees

Every forest is different, along with the various trees in the forest. Therefore the best and
healthiest trees in the forest will be relative to that particular forest. There are however some
good indicators that can be used to judge the best and healthiest trees, these indicators are tree
form and tree crowns.

Tree form

Tree form mainly relates to the characteristics of the tree that make it suitable for utilisation for
timber such as a sawlog, veneer log or pole. Tree form is assessed by looking at the physical
attributes of the tree. A tree with ‘good form’will be straight, have low ‘branchiness’on the
stem (i.e. the trunk will be clear of limbs), and will be free of defects and damage such as insect
damage, fire damage, hollow limbs, etc.

Tree crowns

Crowns are the indicators for tree growth as it is the ‘energy’ source for the tree. Crowns are
assessed by looking at the size of the crown, ‘fullness’ of the crown and dead/dying limbs and
branches in the crown. Generally a healthy crown will be large, ‘full’ with dense healthy leaves
and lackdie back’and/or dead branches in the crown.

Forest stand dynamics

Essentially, stand dynamics is the interaction between various elements in the forest and
changes in the forest over time. A forest never remains in a static state; it is always in a state of
change. There is always mortality, recruitment and competition present, along with the growth
habits and various requirements of the species in the forest that contribute to a forest ecosystem
at any pointin time.

Interaction between various trees is usually a form of competition. The ability to observe the
forest and understand the requirements of various trees and the influences of competition is
important when considering management decisions such as harvesting or thinning.

For example in the dry sclerophyll forests of central Queensland, stand dynamics will influence
the species composition of the forest, the natural thinning of trees through competition,
growth response, forest regeneration events and fire. Therefore, silvicultural operations such

as harvesting need to cater for the needs of the forest, for successful regeneration, recruitment,
forest composition and forest productivity

Allowing for regeneration and recruitment

In order to maintain the forest, and indeed a long term timber resource, it is necessary to ensure
there is adequate regeneration and recruitment of seedlings into the forest. Some forest tree
species; like lemon scented gum and ironbarks, rely on regeneration and recruitment from
lignotubers or ‘suckers’that exist on the forest floor, while other forest tree species rely heavily
on seedling regeneration. Lignotubers are subterranean woody storage organs from which new
stems develop, usually after disturbance such as fire or a rapid change in available resources
(Bell 2005). Lignotubers assist in survival of severe environmental stresses, including drought
and recurrent fire.

These lignotubers exist on the forest floor waiting for a space or‘gap’in the canopy to occur
before they grow. Space and ‘gaps’ can be created by storms, wind, fire, forest harvesting or
thinning. The size of the‘gap’is very important, not only for seedling regeneration, but also for
the development of saplings. If the gap is too small, no regeneration may occur or develop, on
the other hand if the gap is too large many hundreds of saplings may grow requiring additional
early silvicultural thinning, to avoid heavy early competition.

Seedling regeneration is common and very important in all forests, and is especially important
after harvesting in non lignotuberous forests such as white cypress pine (Callitris glaucophylla)
forests and rose gum (E grandis) forests, as this is the only means of renewing the forest. Cool
fires are often used to promote seedling regeneration in eucalypt forests. Fire prepares a seed
bed, reduces competition, kills seed predators and mineralises nutrients. However, frequent fire
can kill seedlings that have not developed into sapling and are therefore not tolerant of fire.
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Some common silvicultural activities
Harvesting

1. Remove timber from the forest to market
2.To allow the other retained trees to grow and create an environment suitable for regeneration

To reduce the number of mature trees in the forest (to an optimum spacing) by retaining the
best trees and selling the other trees into the local markets, while improving forest quality and
productivity and allowing for regeneration of the stand.

The best trees are selected to keep, and the remainder that are suitable are felled by the cutter
and cut into log(s), snigged to the loading ramp or log dump, and then hauled to the mill.

The harvest is the ‘focal point’ of most forestry operations. Most harvests on freehold land are

not managed to the extent that they need to be to improve forest quality and productivity. The
major issue with lack of good harvest management is the removal of the best trees and damage
to remaining trees, which in effect degrades the value of the forest for future harvests and lowers
forest productivity.

Thinning

1. Optimise growth of commercial stems
2. Restore forest composition

To retain the best trees (in a variety of diameter classes) to the optimum spacing while removing
(thinning) the non-commercial, damaged, poor, etc stems from the forest.

Trees to retain are marked and then the remainder thinned. Stem injection (poison) is necessary
when thinning trees that will ‘sucker’such as eucalypts, wattle and angophora. Trees that do not
sucker such as white cypress pine can be effectively thinned using a small chainsaw or brush cutter.

Thinning operations can sometimes have a‘commercial’ element to them - i.e. retention trees are
marked, products such as fencing, mining timber, small sawlogs or landscape logs are harvested,
then the remaining trees with no commercial potential (other than retention trees) are removed.

Thinning is essential to a forest harvested on a‘selective’ basis to avoid the forest becoming
degraded, changing to a less productive ecosystem and maintaining species composition.
Therefore thinning is essential for forestry management.

Fire
1. Reduce wildfire hazard
2. Promote regeneration (including top disposal burns)

3. Manage forest pastures
4. Control weeds

To reduce the wildfire hazard while protecting trees from damage, promoting regeneration and
maintaining and enhancing forest grazing.

Fire is‘prescribed’to the forest, after necessary fire breaks and control measures have been
taken, when the forest will not suffer more than the ‘acceptable’damage level.

Timing of a fire is of vital importance, cooler months, low wind speed, humidity, moisture and
time of day are all important in keeping the fire at a‘low intensity’in order to minimise damage
to the forest. Setting an acceptable scorch height is a good way of monitoring the burn, to
determine if damage has occurred.

Forest grazing
1. Reduce fuel loads
2. Utilise forest country

To reduce fuel loads and opportunistically utilise forest pastures when they are suitable

Cattle generally have to be‘forced’into forest country as they prefer the open country to graze as
the grass is said to be‘sweeter’.

While grazing in some forest country is not highly productive; the fuel reduction benefit is far
greater than just the grass reduction. Cattle trample sticks, leaves, shrubs, etc while grazing thus
contributing to fuel reduction.



Optimal spacing chart

Since tree growth & forest productivity are closely linked to the available site resources and
spacing, the optimal spacing chart should be used as a guide when harvesting and thinning to
space the retained trees.

It is important to note that when using this table that each diameter at breast height (DBH) size
class is spaced independently of each other, so in theory a hectare of forest could have
178 X 10-20 cm DBH trees and 44 X 60-80 cm DBH trees.

Recommended spacing for hardwood (source Cant 2000)

Hardwood DBH Spacing (m) No. of Trees/ha
10-20cm 75x75 178
20-40 cm 10x 10 100
40-60 cm 12x12 70
60-80 cm 15x15 44

Recommended spacing for White Cypress Pine (Source Cant 2000)

Cypress pine DBH Spacing (m) No. of Trees/ha
19-26 cm 75x75 178
26-32cm 15x15 44
33-39cm 23x23 18
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