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1. Purpose and content of the standard

1.1 Purpose
111 This standard was published by the working 11.6 The standard does NOT apply to pruning in
group of the TeST project (Technical Stan- the following contexts:
dards in Tree Work) in cooperation with the - forest management,
EAC (European Arboricultural Council). - fruit trees intended for fruit pro-
112 The TeST project was supported by the duction.
ERASMUS+  program. The European 11.7 In general, tree pruning is not recommen-
Commissions support for the production ded to resolve trivial perceived problems,
of this publication does not constitute an such as those in the following non-exhaus-
endorsement of the contents, which re- tive list, as any intervention can destroy
flect the views only of the authors, and the ecosystem services delivered by the tree
Commission cannot be held responsible and may often lead to unstable trees and
for any use which may be made of the in- unnecessary follow-up work:
formation contained therein. - shading of installed solar panels,
113 Within the text of the standard the fo- - (alleged) interference with TV or
llowing interpretations are used: mobile signal reception,
- where the standard says “can’, - leaf and fruit fall,
this refers to possible options, - allergic nuisance etc.
- where the standard says “should”, 11.8  The standard provides safety criteria for ar-
this refers to a recommendation, borists and other workers engaged in arbori-
- where the standard says “must”, cultural operations. This standard serves as
this refers to mandatory activities. a reference for safety requirements for tho-
114 The purpose of the standard is to present se engaged in tree pruning or maintenance.
the common techniques, procedures and 11.9 Each person must take responsibility for his
requirements related to tree pruning with or her own safety on the job site and comply
the aims of managing public safety and with the appropriate national, federal or sta-
preserving the integrity of trees. The stan- te professional safety and health standards,
dard presents common fundamental prac- including all rules and regulations that are
tices used across European countries. applicable to his/her actions. Each person
115 The standard applies to trees growing out- must also read and follow the manufactu-
side forests, in development stages from rer‘s instructions for the tools, equipment
young to veteran and also includes mutilated and machinery that he/she uses.
or mismanaged trees.
1.2 Tree pruning objectives
1.21  Outside the forest, trees are pruned for a va- 1.2.2 Proper tree care is necessary, because people

riety of reasons. The most important are as
follows:
- safety of people and traffic,
- clearance for traffic, buildings, con-
struction work etc.,
- managing trees to get the grea-
test benefits at a responsibly low

need trees in urban areas for many wellbeing
and health reasons. For example, to:
- improve the living environment in
urban areas,
- combat the city heat island effect,
- filter dust and particulate pollution,
- (perceived/subjective) sound re-

cost, duction,
- for identified objectives with spe- - preserve and manage (old) green
cific maintenance aims, structures,

- prevention and management of
pests/diseases.

- design green public areas/spaces
where people can rest and play.
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12.4

1.3

1.3

1.3.2

1.3.3

It is important to acknowledge that trees
generally do not need pruning. Most
pruning is done for objectives related to
human needs, as defined in the following
paragraph.

The most common objectives of pruning
trees are as follows:

- adapting the individual tree’s
structure to the limitations im-
posed by the space in which it
grows (e.g., creating clearance
from roads or buildings),

- increasing the aesthetic value of
the specimen and its surroun-
dings,

- retaining the biological value of
trees and their specific features
(microhabitats),

- avoiding the shedding of bran-
ches that could cause damage to
people and property,

Biosecurity

People professionally involved in pruning
treesareinherently at high risk of transmitting
pests and diseases between trees and
worksites and thus should apply appropriate
biosecurity procedures to limit this risk.

To reduce the risk of transmitting pests and
diseases, cleaning tools and other equip-
ment must be part of daily maintenance.
When trees with contagious pests and diseases
are being pruned, hand saws are the tool of
choice for most pruning operations because
they can easily be cleaned.

1

1.2.5

12.6
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1.3.5

- limiting the risk of failure of the
whole tree or its parts,

- minimising conflict between trees
or parts of trees and adjacent
structures (e.g. power lines,
buildings etc.),

- removing parts of trees affected
by pests or diseases.

All of these objectives are generally defi-
ned and combined in one , desired image*
for the tree.

Tree pruning results in injuries that can
increase wood colonisation by fungi and
cause energy-consuming wound reacti-
ons.

Tree pruning should be limited to cases whe-
re the positive effect of the work carried
out clearly exceeds the negative potential
from the resulting injuries. Otherwise, it is
preferable to continue with the status quo,
and not to intervene.

All equipment should be cleaned and dis-
infected according to the manufacturers
guidelines.

When trees with a high probability of being
infected with contagious pests and diseases
are being worked on, increased biosecurity
standards must be applied, such as cleaning
and disimcecting1 cutting tools between
trees. National legislation applies.

Tool disinfection alone isn‘t fully effective with current methods in arboriculture.



2. Normative references

2.0 This standard is complementary to other
EU standards and national/regional regu-
lations.

2.1 Qualification

211 Tree pruning and related arboricultural
operations are professional activities that
can only be performed by a suitably trained
and experienced worker or by a trainee
under supervision.

212  Generally accepted proof of an arborist’s
qualifications is established by internati-
onal or national certifications. Within the
EU, the following certification schemes are
recognised for practising arborists:

2.2 General safety requirements

221 Tools and equipment must conform to the
requirements of CE and EN standards and
certification.

2.2.2  Ajobbriefingandsite-specificriskassessment
must be communicated to all workers by the
qualified arborist/supervisor on site.

2.2.3 Traffic and pedestrian control around the
job site must be established prior to the
start of any arboricultural operations.

224  Arborists and other workers working on or
near traffic zones and operating tempo-
rary traffic control zones must be trained
in temporary traffic control procedures,
device usage and placement, and how to

2.3 Emergency action planning

231  Arborists and other workers must fulfil the
following conditions:

- employees must comply with na-
tional (local) regulations and gui-
dance regarding safe working pro-
cedures for tree work at height,

- on the work location certified/
trained employees in first aid and
rescue climbing must be present.

213
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- EAC European Tree Worker (ETW)/
European Tree Technician (ETT),

- ISA Certified Arborist,

- EAC VETcert Veteran Tree Specialist.
Meeting the standards of professional
qualification includes continuing professional
development/lifelong learning.
National qualification references may be
recognised locally. These are listed in the
national appendices to this standard.

work safely according to national health,
safety and traffic regulations.

Arborists and other workers exposed to
risk of traffic must wear high-visibility safe-
ty clothing which meets the requirements
of national regulations.

Arborists and other workers who use any
equipment, tools and machinery must
be familiar with safe work practices and
appropriate personal protective equipment
(PPE) usage, according to manufacturers’
instructions for these tools, machinery and
equipment.

Management needs to provide the following
information:

- project location,

- contact person/client (ordering
party) for the project with tele-
phone number,

- project description/type of work/
risks/rules,

-name and telephone number of
immediate supervisors,



-2 employees minimum at
the work site or more, de-
pending on the project,

-names of the employees,
their certification(s) and
mobile numbers,

- safety measures to be used
for the project,

- standard personal protec-
tive equipment,

- if necessary special perso-
nal protective equipment
or special treatments,

- up to date first aid equip-
ment,

- telephone number of the
emergency services.

2.312 Employees/Operators need to fulfil the fo-
llowing demands:

-must not be under the in-
fluence of psychotropic sub-
stances (alcohol, drugs, me-
dication, etc.),

- must be familiar with the
hazards and possible risks,

- must be familiar with safe-
ty rules and procedures,

- must know the address(es)

of the nearest hospital/hos-
pitals or emergency centres
and, where applicable, iden-
tify a landing site for air am-
bulance,

establish an escape or emer-
gency route from the work
location to the public road,
must know the address(es)
of the nearest hospital/hos-
pitals or emergency centres
and, where applicable, iden-
tify a landing site for air am-
bulance,

must know the location of
the up to date first aid kit at
the work location,

must be trained to identify
common poisonous  plants,
stinging and biting insects
and other dangerous orga-
nisms in the area where the
tree work is to be carried out,
must be familiar with pre-
ventive measures to avoid
injury and damage.
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3. Pruning techniques

3.1

Introduction

311 The aim is to achieve wound occlusion as fruit bodies etc.) and the work on the tree
soon as possible, and pruning should not itself (e.g. removing hollows inhabited by
negatively influence life expectancy. The- birds, bats etc.).
refore, optimum conditions for pruning 315  Before starting the works, iit is necessary
include good vitality, overall good health to inspect the whole tree for the presence
(lack of significant damage that already of potential habitats for protected species.
weakens the tree’s physiology), lack of 3.1.6  If protected species are present or suspec-
significant pests and diseases, and suitab- ted, it may be necessary to contact the re-
le environmental conditions (no drought, levant authority related to the protection
frost etc.). of the plants, animals or fungi in question

312 Apart from the “human centered” pruning and if necessary hold the relevant permit
objectives, conditions that are conside- to carry out the work.
red as not preferable for removal of living Even after receipt of such a permit, due
branches (pruning) include: diligence (so as not to damage / destroy

- poor vitality, other habitats) must be exercised, and the
- poor growing conditions. work should be carried out under appro-
In any of these circumstances, if possible, priate environmental supervision.
pruning should be postponed until the tree 317 It should be remembered that scaring and
recovers or the environmental conditions disturbing protected animal species is also
are suitable. If pruning is conducted in unfit prohibited, so all work on the tree must
conditions, the reasons for the work and take this requirement into account.
the possible consequences must be com- 318 Insuchinstances (3.1.4. to 3.1.7), the following
municated to the tree owner. should be done:

313  All work performed on trees and in their - withdraw from work,
surroundings should take into account the - inform the ordering party of the
possible presence of accompanying or- presence of protected species in
ganisms, in particular protected species.? the tree,

Their occurrence will be very likely on ve- - inform the ordering party that
teran trees and other trees showing incre- the works may be resumed after
ased natural value (due to the presence of the relevant permit is received.

hollows, decay, etc.). 319  Pruning of trees should preferably be ca-

314  Due diligence must be exercised in order rried out using hand tools (hand saws or
to prevent damage and destruction of the pruning shears/secateurs). Chainsaws can
habitats of valuable and protected species, be used to prune branches with diameter
both during access to the tree (e.g. damage over 5 cm.
to protected lichens while climbing, knoc- 3110  Alltools must be sharp, clean and suited to

king down a bird‘s nests, removing fungal

2

the task being performed.

Check EU, national and regional regulations for current lists of protected species of fauna, flora and fungi.
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3.2.6.

General rules

The size of pruning wounds must be mini-
mised by removing the smallest proportion
of the crown necessary to meet the objec-
tives of the particular pruning intervention.
It is often preferable to perform multiple
small cuts further away from the trunk
than a small number of large cuts lower in
the crown or directly on the stem, except
when pruning in the temporary crown of
young trees (1/A).
In order to keep pruning interventions to
the minimum, pruning must start as early
as possible in the tree’s life (in the case of
predictable issues) and be repeated regu-
larly at suitable time intervals.
When pruning trees, the influence of the
altered crown shape on aerodynamics
must be considered, especially the chan-
ged biomechanical impact on the pruned
tree and the surrounding trees.
It is advised that wound sizes should not
exceed a maximum diameter of:
- 5 cm in tree species with weak
compartmentalisation,
- 10 cm in tree species with good
compartmentalisation.
(see Appendix 1)
Exceptions can apply in the case of:
- pruning of dead branches,
- branch removal for safety reasons.
It is advised that the diameter of a side
branch to be removed does not exceed
/s of the diameter of the parent branch
(trunk).
The following principles are to be followed
when pruning amenity trees:
To prevent ripping of the tissues below the
pruning point, it is advisable to perform
a step cut (three-stage-cut) when remo-
ving larger branches. In general, the first
cut is made on the underside of the branch
(approximately % to /s of the branch dia-
meter, depending of the tree species) not
less than 20 cm from the branch collar or
more if safe removal of the stub so requires
(e.g, if a larger diameter stub needs to be
manhandled/lowered). The second cut is
made on the top side of the branch slightly
away from the first cut, until the branch is
dropped or broken off by hand. The remai-
ning stub is removed by target pruning or
another appropriate method.
The positions of the cuts can differ de-
pending on the surroundings, tree species,
branch size, growth and breaking direction.

PICTURE 1: Cross section through the branch connection
of a dead branch with first wound reactions in the wood.

PICTURE 2: Step cut.



3.2.62 If it is necessary to remove multiple
branchesin one area on the trunk (“stacked
branches” growingin pairs or rings), enough
space between the cuts should be left in
order to avoid a significant bottleneck in
the tree’s vascular system and overlapping
reaction zones leading to dysfunction in
the parent stem. It is advisable to leave
an intact “bark bridge” between multiple
wounds in the same area, at least as large as
the bigger of the two wounds. If this cannot
be achieved, the cuts should be spread over
time, over a number of years.

3.2.7 Dead branches are a natural part of a tree
crown and should not be removed unless
necessary. They are important for bio-
diversity support. In some species, dead
branches may have a role in damping the
movements of living branches. On the
other hand, dead branches are often par-
tially decayed and can easily break and fall
(note that some dead branches do not fall ‘ . ¥ W
off readily, e.g. dead limbs without bark in A LY BARK BRIDGE
Quercus and Castanea, and dead limbs in ) \
some Pinus species).

3.2.8 Deadwood and stubs hinder complete clo-
sure of the wound by woundwood (callus).
This can increase fungi colonisation and
decay development in the area of branch
attachment and in the stem.

3.29 If dead branches must be removed, leaving PICTURE 3 : Bark bridge.
the base of the dead branches (stubs) can
give a more natural appearance to the tree
(especially if they are removed by breaking

the branch) and support biodiversity. The 3.210 Deadwoqd management during strgctural
pros and cons of this approach must be pruning significantly differs dependmg on
considered for each individual tree. the tree’s status and the type of pruning.

TABLE 1: General rules of approach to pruning deadwood.3

Formative Dead and dying branches in the temporary crown should be removed regularly and

pruning completely. If permanent crown is present, stable dead stubs can be left in justified
cases.

Crown Dead and dying branches in the permanent crown should be retained (completely

maintenance or reduced) for biodiversity reasons? as long as this does not compromise an ac-

ceptable level of risk.

If deadwood is to be removed, this should only apply to branches likely to cause
damage orinjury, e.g. with a diameter exceeding 5 cm and a length over 1 m.

Dead branches can also be reduced to stubs or broken off. Stable dead stubs can

be left.
Veteran trees Deadwood should be preserved as much as possible in order to protect the associa-
(ancient, senes- ted habitat and the decay processes under natural conditions (in the crown and on

cent, over-mature) the ground), while keeping risk at an acceptable level.

3 Specific details about deadwood management can be found in Deadwood Fact Sheet (see project page).
Differences in national standards apply.

S Saprotrophic fungi decomposing deadwood are not to be considered pathogens. In specific cases pathogens with a risk
of disease transmission may be present and appropriate biosecurity measures must be taken.

10
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3.214 Recommendations for optimal

3.215

3.216

The optimal pruning season is determined
by the aims of minimising physiological
stress and supporting natural wound re-
actions and/or regrowth of trees. Pruning
should NOT be performed in the following
periods:
- post-dormancy (spring) - period
between bud breaking and full
development of leaves,

- pre-dormancy (autumn) - period
when leaves start to colour until
they are shed or fully dysfunctional,

- during long periods of drought.

3.2.12 Tree species with intensive sap flow (see Ap-

3.213

TABLE 2: Optimal pruning seasons for major pruning operations.

Structural pruning

pendix 2) are not to be pruned during dor-
mant period.

The optimal pruning season also depends
on the pruning operation.

Pruning during the growing season is preferred.

Lateral crown
reduction

Upper crown
reduction

Shaping
the growing season.

Restorative
pruning

Optimal season cannot be specified as this depends on local habits in relation to
specific conditions (see national appendices).

Pruning is generally done during the dormant period. Trimming can be done during

Pruning during the growing season is preferred.

Always avoid pruning during long periods of drought.

pruning
season may differ depending on tree spe-
cies and climate (e.g. periods of drought or
frost). Legislative restrictions may apply in
some countries.
The pruning interval must be carefully
considered, in addition to the assessment
of the tree's physiological stress, in relation
to the risk of affecting valuable micro-ha-
bitats or specific associated organisms that
inhabit the tree and its surroundings (see
3.1.3to 3.1.8).
General pruning intervals:
- young tree: regular pruning, small
interventions (once in 2-3 years),
- semi-mature tree: interval beco-
mes longer, tree is allowed to de-
velop more freely,
- mature tree: intervene only when
really necessary,
- veteran tree: intervene only when
really necessary.

3217

3.218

3.219

During any pruning operation, consider
any impact on biodiversity. The timing,
technique or amount of foliage removed
may need to be adapted to maintain orim-
prove biodiversity.

Tree pruning is usually not a one-off ac-
tion and must be managed and repeated
regularly, at intervals depending on the de-
velopment stage of the tree and the type
of intervention. Ideally all (future) pruning
operations are defined in a long-term tree
management plan.

Wound dressing (synthetic substances
or solutions) to overlay pruning wounds
should not be applied. In general, the ne-
gative consequences outweigh and positi-
ve effects®.

If wound treatments are to be used in speci-
al cases, they must not damage living tissues
of the tree.

6 DUJESIEFKEN, D. (Ed.), 1995: Wundbehandlung an Baumen. Contributions by H. Balder, L. Dimitri, D. Dujesiefken, P.
Grimm-Wetzel, T. Kowol, W. Liese, T. Maag, K. Schroder, E. Schmitz-Felten, G. Seehann, H. Strohm, and S. Wiebe. Verlag B.

Thalacker, Braunschweig, 151 pp.
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3.3.21

Branch removal methods

The main branch removal methods are
described in the following paragraphs and
their possible use is defined in ,,Main pru-
ning operations® (section 3.4.).

Target pruning is removal of a side (lateral)
branch just beyond the branch collar (which
belongs to stem tissues) without damaging
the branch collar.

The main purpose of this technique is to re-
move a branch while minimising regrowth
and the extent of dysfunction, and suppor-
ting natural processes of wound reaction.

PICTURE 4 : Target pruning.

If a branch collar is not clearly visible, the cut
must be positioned outside of the branch
bark ridge without damaging it. The angle of
the cut in comparison to a branch with a vi-
sible collar should be performed more pa-
rallel to the stem to avoid the formation of a
dead stub at the lower margin of the wound.
Flush cuts (removal of stem tissues) must be
avoided in all cases.

PICTURE 5: Pruning of branch with non-visible branch
collar.

12
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When removing a co-dominant leader, the
cut must be positioned outside of the bark
ridge without damaging it, as close as
possible to the shoot that is left. The positi-
on of the bark ridge determines the cutting
angle. If possible, it is better to suppress
the co-dominant shoot by pruning back to
a lateral.

PICTURE 6 : Pruning of co-dominant leader.

Included bark is the condition whereby
inner and outer bark forms between the
branch and the trunk or between co-do-
minant shoots in forks with included bark.
If included bark is present between branch
and stem, a cut must be made as close as
possible to the stem, without injuring stem
tissue above the branch base.

PICTURE 7: Pruning of branch with included bark.



3.3.2.4 At the base of dead branches, a swollen
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branch collar often forms naturally. The
collar must not be damaged when remo-
ving these branches, even if this means
cutting at a distance from the main stem.
Dead branches can also be removed by
breaking them, leaving a stable stub with
a natural tear.

Pruning to a lateral (head cut, reduction cut)
is the removal of the main axis (leader) of
the branch/limb, leaving a living side (late-
ral) branch to sustain the remaining branch.
It is recommended to leave a vigorous late-
ral branch with a diameter of at least /s the
diameter of the pruning wound. The lateral
branch should form a logical extension of the
parent stem, so this branch removal tech-
nique should not lead to significant changes
in the direction of the branch axis or to bio-
mechanically unstable joints (e.g. “dog leg™).

The angle of the cutis to be placed at a slant,
outside of the bark ridge, in the area of the
remaining lateral branch. Pruning to a la-
teral branch of insufficient diameter or to
epicormic branches is considered to be stub
cutting.

Knuckle cut is a reqular (repetitive) removal
of epicormic shoots on very short stubs (usu-
ally about 1 cm in length) with retention of
dormant buds in the branch base.

13

PICTURE 9: Pruning to a lateral.

PICTURE 10: Knuckle cut.
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Trimming is a branch removal method
used in cases of pruning trees into formal
shapes and pruning hedges, when annu-
al shoots are removed or reduced using
hedge shears, trimmers and similar me-
chanisms. In this case, the cut is optima-
lly made perpendicular to the axis of the
shoot, creating a small, smooth wound.
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3.34

PICTURE 11: Trimming.

Rip cut/controlled breakage is a branch
removal method in which a branch is bro-
ken off, often after a preliminary partial cut
has been made on the upper side of the
branch. The purpose is to create a tear that
follows the natural breaking patterns as
much as possible. With this branch removal
method, the aim is to support biodiversity
and mimic the aesthetics of natural break-
age (natural shedding) of branches.

Stub cutting (internodal cut) is the remo-
val of a branch/limb leaving behind a stub,
without leaving a lateral leader of sufficient
size (/5 of the diameter of the stem). When
carrying out the cut, the branch tissues
must not be torn. The cut is perpendicu-
lar to the axis of the branch.If small lateral
branches or epicormic branches are pre-
sent, these should be retained when ma-
king the final cut.

sl

I

PICTURE 13: Stub cutting.



3.4 Main pruning operations

3.4.0 Before any pruning work is carried out, the
following prerequisites must be completed:

1. tree condition assessment is
carried out,

2. clear objectives for pruning are
defined (see 1.2),

3. the tree’s ability to respond to
the wounds caused by pruning
is evaluated,

4. potential conflicts with biodiver-
sity and biosecurity regulations
are addressed (see 1.3.and 3.1

5. Worksite inspection is carried out.
(see EAS 04:2024 European
Tree Assessment Standard)

3.4.1 Structural pruning

3411 Objectives: Intervention in the crown

structure and shape of the tree to establish
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and maintain its desired, stable structure
(for example, by removal or reduction of
branches with weak forks”). Change of
tree height or substantial change of crown
shape is not allowed.

Reasons for structural pruning may be:

- to establish a single dominant stem,

- to suppress of overgrown secon-
dary shoots,

- to limit how much branches rub
where they are not forming a na-
tural brace,

- removal/reduction of unstable da-
maged or decayed branches,

- removal/reduction of branches co-
lonised by pests or diseases,

- to establish good branch distribu-
tion,

- deadwood management.
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PICTURE 14: Structural pruning of young and mature trees.

7 Weak fork: Fork with included bark.
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3.4.2 Lateral crown reduction

3.4.21 Obijectives:

- eliminating conflict with surroun-
ding structures, which cannot be
removed (branches vs. power lines,
building facades or windows etc.),

- improving tree stability (i.e., co-
rrecting reduction of top-heavy

crowns, correcting destabilised
branches etc.),

- maintaining clearance for traffic.
3.4.2.2 This intervention is aimed at the reducti-
on of the side or lower parts of the crown.
A lateral crown reduction does not inter-
vene in the top of the crown and does not

alter the height of the tree.

PICTURE 15: Lateral crown reduction.

3.4.2.3 All pruning cuts should be as small as possi-
ble to achieve the intended outcome.

It is necessary to consider regrowth as
a reaction to the intervention. Therefore,
lateral crown reductions will often have to
be repeated periodically, to manage the re-
growth of the tree.

Excessive crown lifting can cause problems
with the stability of the tree for various rea-
sons eg. raise of the centre of gravity, change
in mass damping etc.

3424

3.4.25
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343

3.4.31

3433

3434

3435

3436

3.4.37

3438

Upper crown reduction

Objectives: Reduction of the apical, upper
part of the crown. This type of pruning in-
tervention is less common and should al-
ways be considered along with the need
to mechanically stabilise the whole tree or
to follow natural crown retrenchment. The
aim is not make trees smaller in the long

PICTURE 16: Upper crown reduction.

The new outline of the upper crown should
respect the original shape of the tree
crown or the tree group, taking into
account aerodynamics, e.g. sheltering
of neighbouring trees, altering of crown
dynamics etc.

Upper crown reduction should always be
part of a long-term tree management plan.
Following upper crown reduction, an in-
spection within 3-5 years should establish:

-have the desired stabilisation
objectives been met?

-how has the tree responded
and what is the tree’s regrowth
dynamic?

- whatis the extent of dieback and/
or bark necrosis (e.g. sun burn)?

Based on this monitoring, the next steps in
the tree management plan can be confir-
med or modified.

The level of necessary upper crown redu-
ction is defined in meters of height redu-
ction, in relation to the original tree height
record.

If the level of the upper crown reduction
can be limited by additional stabilisation by
other means (e.g. cabling/bracing etc.), it
is advisable to consider a combination of
stabilisation measures.

It is not advisable to combine an upper
crown reduction with simultaneous remo-
val of branches in the lower crown. The aim
should be to maintain the maximum possi-
ble amount of leaf area.
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term, but to keep them at a specific height
by repetitive pruning.

3.4.3.2 Thisis an intervention that often irreversi-

bly affects the architecture of the crown
and the physiology of the whole tree. Be-
fore considering upper crown reduction, it
is essential to consider possible alternati-
ves to achieve the desired mechanical sta-
bilisation.

uEEEy
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3.4.4 Crown shaping

3.4.41 Objectives: Shaping a tree (trimming,

pollarding etc) is a set of interventions
that irreversibly alter the tree’s natural
crown architecture. It must be started
when a tree is young and must be sustained
for the rest of its life.

3.4.4.2 There are two basic types of tree shaping:

- pollarding (knuckle cutting) - re-
petitive pruning back to the same
point(s) with the formation of
swollen “knuckles”,

- trimming - establishment of for-
mal hedge-like trees.

These two basic types can have many variants.

3.4.4.3 Interventions take place at short intervals

(often every year). Therefore, it is nece-
ssary to consider the cost/benefit balance
before initiating tree shaping.

3444 It is not advisable to start tree shaping

when a tree reaches maturity or later be-
cause it will cause extensive injuries and an
imbalance between the leaf area and the
root system.

3.4.4.5 Establishing an artificial shape in a tree,

especially by pollarding, can be confused
with topping. In order to establish a pollarded
shape, a young tree needs to be topped. The
main difference is that shaping is started when
the tree is young, and it is done with a clear,
long-term objective: to establish a fixed,
artificial crown structure that is preserved and
reinforced with each pruning intervention.



3.4.4.6

3447

3448

3.4.5

3.4.51

The origin of shaped trees can be found in
historical, functional tree use, e.g. for fruit
or wood production. These functional pru-
ning styles from long ago have evolved to
‘ornamental’ pruning styles, establishing
artificial tree forms that are not necessarily
functional now, but rather have an aesthe-
tic value.
The main differences between shaping and
topping are:

- establishment in a young tree,

- generally high frequency of pru-

ning (less than 3 years),

- small cuts (less than 5 cm).
In the case of maintaining pollards, pruning
intervals can be longer (generally 3-10
years) and the size of cuts can be bigger
(but usually less than 10 cm), but the goal
of establishing a fixed structure is clearly
recognisable as a cultural practice.8
Topping of (semi-)mature trees without the
intent to establish a fixed, artificial form for
amenity reasons and without planned and
repetitive pruning interventions is conside-
red bad tree work and must be avoided at
all times. It leads to large pruning wounds
and the associated dysfunction and decay.
Topped trees are mutilated trees.

Restorative pruning

Restorative pruning is carried out on trees,
which have been substantially affected in
their physiological and mechanical functi-
ons (e.g. because of loss of a substantial
part of the crown), either due to a natural
damage (e.g. heavy winds) or inappropriate
management (e.g. topping, root damage).

8

3452

3.4.53

3.4.54

3.4.5.5

3.4.5.6

3.4.5.7

National/regional specifics apply. See the national appendices.
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Trees on which restorative pruning is
carried out generally fall into the following
categories:

- mismanaged - tree, which has
been damaged by inappropriate
management interventions,

- lapsed - tree, which suffers from
an absence of necessary care
(caused by neglect),

- mutilated - tree, which has been
significantly affected by storm
damage.

Standard pruning techniques may not be
applicable to these trees.

Objectives: If it is possible to convert the
tree crown to one of the standard types
of care over time (see 3.4.1-3.4.4), this
approach is preferred. Otherwise, cost
-effective solutions are chosen to ensure
tree stability and the longest possible life
expectancy, taking into account the tree’s
benefits at the site.

If the benefits of the tree at the site do
not justify the cost of its management, the
optimal solution could be its removal with
compensation by adequate new planting.
Withage (developmentstage), the possibility
to convert mismanaged/mutilated trees
to one of the conventional types of tree
management decreases.

Mismanaged or mutilated trees may host
protected species (mammals, birds, in-
sects, lichens etc.). Their occurrence may
change the objectives of the pruning inter-
vention and long-term plans for the tree’s
retention or removal.

When reducing outgrown secondary
crowns, reductions below the previous
cutting or breakage level should be avoided.



Tree

Pruning
Standard

4. Tree classification

4.1

Classification according to objective

411 For the purposes of defining tree pruning 41.3  Trees can also be neglected (e.g. necessary
interventions, trees are characterised by pruning operations were not performed),
their status in relation to management ob- mismanaged (e.g. inappropriate and harsh
jectives. pruning) or mutilated (e.g. damage by storm

41.2  In order to correctly define pruning ope- events or severe root damage during works).

rations, it is important to work with long-
term objectives in order to achieve a de-
sired ‘final image’ of what the tree should
look like in the future. This can either be:

- a (semi-) natural tree which can
develop freely, apart from for-
mative pruning of the young tree
to adapt it to restrictions impo-
sed by its surroundings (e.g., pro-
ximity to roads, buildings, etc),

- an artificially shaped tree, which
is trained to grow in an artifici-
al form through intensive and
regular pruning during its entire
life, starting from a young age.
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This is usually not a desirable situation and
the objective for these trees will be to try to
manage them towards being a semi-natural
or artificially shaped tree.



4.2

4.2
422

423

424

4.2.5

Development stage

For the purposes of this standard, develop-
ment phases of trees are defined in TABLE 3.
Characteristics of development phases
may vary between tree species.

Young and semi-mature trees have not re-
ached their final height and crown spread,
unlike mature trees. This distinctive charac-
teristic is used to evaluate the appropria-

teness of different pruning interventions.
Mature trees are characterised as trees

that have reached the maximum crown
spread (height and diameter) for their par-
ticular taxon, at the specific location and in
the context in which they are growing.
A mature tree is reaching the point of de-
livering its maximum level of benefits for
the community. The ultimate objective is to
maintain it for as long as possible, with a fo-
cus on balancing any risk with the increasing
ecosystem service value of the tree.
Within the framework of this pruning stan-
dard, a veteran tree is characterised as
a tree that?:
- has reached significant size for
the given species,
- has reached significant age for the
given species, taking into account
its growing conditions and location,

426

427

4.2.8

TABLE 3: Development phases of trees as used in this standard.

- shows significant increases in bio-
diversity value (cavities, wood de-
cay etc)),

- may show changesin the crown ar-
chitecture and a gradual process
of natural crown retrenchment
(transition from the primary to
a secondary crown lower down on
the stem and main branches).

Veteran trees often enjoy formal protecti-
on in a given country or region which may
impose restrictions on the tree work (see
also national annex).

Veteran trees are inherently connected
with their surroundings, on which they rely
for their physiological processes. During
pruning and related operations, any chan-
ges in site conditions must be carefully
considered and minimised if possible.
Special “veteranisation” techniques must
not be applied to veteran trees. This kind
of management should be considered only
on the basis of a long-term ecosystem
management plan (provided by a specialist)
on nearby younger trees. Interventions of
this nature are beyond the scope of this
pruning standard and must be the subject
of specific definition.

Young tree: characterised by strong apical dominance and hierarchy (the architecture may vary depending

on the species).

Semi-mature tree: characterised by weakening of apical dominance, natural appearance of (safe) co-domi-
nance in the upper canopy, but the tree has not reached its final height and crown spread yet.

Mature tree: characterised by having reached its maximal height and typical dimensions (species- and

site-specific).

Veteran tree: characterised by considerable size/age for a given species, an advanced life stage and high

social, cultural and biodiversity values.

9

partner countries:

- great chronological age for their species,

VETcert the following definition of veteran tree was used, encompassing the common features of veteran trees in all

-in an advanced life stage where they may show retrenchment and have been through phases where they have

demonstrated resilience,
- often large for their species,

- showing a complex structure or architecture with hollowing, decay, roots inside the trunk, a colony-tree
structure/multiple functional units being common features,

- have high biological/ecological values,

- have a high cultural or heritage value - but this alone does not make a tree a veteran (for example a recently

planted tree by a famous person is not a veteran).

Be aware that national and/or legal definitions might be more specific or vary from this definition. It is important to
assess each veteran tree individually and to adapt any management to the important features of that specific tree.



4.3 Temporary vs. permanent crown

4.31 Depending on the objectives, we can dis- permanent tree structure. In se-
tinguish between two major crown parts: mi-natural trees these are the
- temporary crown consists of all branches above the desired clea-

branches that are not going to rance height.
be part of the permanent tree 4.3.2  Pruning operations and techniques will be
structure. In semi-natural trees different in the temporary crown and the
these are the branches below permanent crown (see Tree Pruning Mat-

the desired clearance height. rix, TABLE 4).

- permanent crown consists of all 4.3.3  Note that the desired single stem will gene-
branches that will be part of the rally be higher than the clearance (see 5.2).

4.5m | \
7 §é§
NS J ,

PICTURE 17: Temporary vs. permanent crown.

21



4.4 General considerations

4.4

Trees are inherently connected with their
surroundings, on which they rely on their
physiological processes. During pruning
and other management operations, any im-
pact on, or changes to, site conditions must
be carefully considered and minimised if
possible.

22

442

A necessary part of tree management pla-
nning is to monitor the occurrence of pro-
tected species (mammals, birds, insects,
lichens etc.) on the tree and in its surroun-
dings, including the specification of mea-
sures to safeguard their habitat. This will be
increasingly important as trees age.



5. Tree pruning matrix

(broadleaved tree species)

5.1

5.1

512

513

Introduction

For tree pruning by planting refer to
EAS:02 - European Tree Planting Standard.
In order to classify the tree pruning sys-
tem in relation to a tree’s status and the
pruning objective, a Tree Pruning Matrix
(TABLE 4) has been developed. Its purpose
is to create a systematic approach to de-
fining the appropriate pruning techniques.
General pruning intervals might differ de-
pending on the tree’s development phase
and the pruning objective. In general:

- formative pruning: regular pru-

ning, small interventions,

TABLE 4: Tree Pruning Matrix.

FINAL IMAGE PRUNING Young/semi-
OBJECTIVE mature tree

with tempo-
rary crown
A: Structural YA
pruning
Semi-natural B: Conflict -
tree resolution
C: Bio-me-
chanical =
stabilisation
Shaped tree D: Shaping 1/D

Notes:

Tree

Pruning
Standard

- all other types of pruning of
(semi-)natural trees: only interve-
ne when necessary,
- artificially shaped tree: periodic
pruning with fixed intervals.
5.1.4  During any pruning operation, be aware of
the impact on biodiversity. To account for
biodiversity, the timing, pruning technique,
amount of foliage removed, or any other
aspect of pruning might need to be adapted.
515  The Tree Pruning Matrix generally applies
to broadleaved tree species. For a speci-
fic approach to palms see Chapter 6.

TREE DEVELOPMENT STAGE AND CROWN STATUS

Young/semi- Mature Veteran  Neglected/
mature tree tree (only tree mismanaged/
with only per- permanent mutilated
manent crown crown) tree
2/A 3/A
2/B 3/B
4 5
- 3/Bor3/C
2/D 6

- Trees can be mutilated, neglected or mismanaged as a result of inappropriate human activity or extreme
climatic events. This is generally not a desirable state. The primary objective for these trees is to restore
them as (semi-)natural or shaped trees through restorative pruning.

- Veteran tree management is a specialised activity carried out on trees of high cultural, social and biodiver-
sity value. It is recommended that this type of work is specified and carried out by professionals certified as

Veteran Tree Specialist (VETcert).
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5.2

5.2

522

1/A - Young/semi-mature tree with temporary crown: Formative pruning

Objectives: takes place within the tempora-
ry crown of young and semi-mature trees,
generally to ensure a dominant stem and
working towards a stable and sustainable
permanent crown while providing sufficient
clearance as the tree develops.
Minimum clearance is defined as:

- pedestrians, cyclists............... 25m,

- vehicles.....ne, 4.5m.
Considering the tendency of branches to
bend down over time, it is advisable to aim
for a single stem of 3 m (pedestrians) and
5-7 m (vehicles), taking into account the
location and the tree species in question.
Crown raising should take place in suc-
cessive steps, maintaining an acceptable
ratio between crown and stem above 2:]
(crown : stem). An exception may apply for
young trees, where the ratio can start at 1:1.
It is always preferable to leave a larger pro-
portion of the crown.

524

PICTURE 18: Crown raising.

If present, the dominant leader should always
be retained and supported in the temporary
crown. Depending on the hierarchy strategy
of the tree species, the dominant leader can
have several basic forms (see Appendix 3 for
the list of tree species according to the hie-
rarchy strategy of the young tree).

PICTURE 19: Various forms of dominant leader archi-
tecture.
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5.2.5

5.2.6

5.27

5.2.8

5.29

5.2.10

5.21

5.212

When pruning, the following branches are
considered problematic in the temporary
crown and should be removed (in order of
priority):

- persistent co-dominant branches,
competing with the dominant
leader (note that depending onthe
tree species’ specific architecture,
temporary co-dominant branches
can be a normal and transitory
phenomenon),

- thick branches (with an aspect ra-
tio of branch/parent stem over 1:3)
in the temporary crown,

- broken, dead or dying branches,

- branches colonised by tree pests
or diseases,

- branches with developing/develo-
ped weak forks (with included bark),

- rubbing branches,

- epicormic shoots growing on the
stem of trees in good physiolo-
gical condition (for trees in bad
physiological condition, these can
be managed if necessary and not
removed),

- shoots growing below the graf-
ting level (where applicable).

Only when the above branches have been
pruned should priority be given to crown
raising.

If branches grow in pairs or rings, they
should be removed selectively (not all at
once) and/or reduced (awaiting full remo-
val) respecting the minimal bark bridge (see
3.2.6.2).

If the permanent crown is present, pruning
interventions in the permanent crown must
follow guidelines in 2/A (see 5.4).

Pruning interval: Formative pruning should
start as soon as the tree is established, ge-
nerally 3 years after planting at the latest.
Formative pruning of young trees is perio-
dic, and pruning should be repeated every
2-3 years, based on the rate of growth and
objectives.

Optimal season: pruning during the growing
season is preferred, but during the dormant
period is also acceptable.

Methods: Target pruning is the main branch
removal method (3.3.2). Pruning to a lateral
(3.3.3) is acceptable in justified cases.

Leaf area removal should not exceed 30%.
The maximum percentage depends on the
physiological condition of the tree and the
tree species.



5.3

5.3

5.3.11

5.312

5.313
532

5.3.3

5.4

5.4.1

542

54.3

1/D Young/semi-mature tree with temporary crown:
Crown shaping - establishment

Objectives: To create an artificial form of
the entire crown of a young tree to achieve
a desired image of the tree:

For pollard-style trees, the objective is to
establish a fixed and permanent structure
by cutting back branches to the same point,
where swollen knuckles arise.

For hedge-style trees, the objective is to
establish a dense, hedge-like artificial form
by clipping or trimming.

Other artificial shapes may be required.
Shaping trees is a set of interventions
that irreversibly alters the tree crown ar-
chitecture and must be performed over
regular, short intervals for the rest of the
tree’s life. Therefore, before establishing
an artificial form, a cost/benefit analysis is
necessary.

Crown raising may be necessary as part
of shape establishment. Due to the deve-
lopment of epicormic shoots on the stem,
this will probably have to be regularly re-
peated.

5.34

5.35

5.3.51

5.352

5.3.6

5.3.7

5.3.8

Pruning interval: Pruning cycle is defined
in the national appendices, based on the
growing pattern of the tree, climatic con-
ditions and cultural habits.
Optimal season: Ideal season depends on
the desired shape.
For pollarding the optimal season is the
dormant period.
Trimming/clipping is often repeated seve-
ral times per year, optimally in the growing
season.
Methods: For establishing a pollard-style
shape stub cutting (3.3.6) is the prevailing
method; knuckle cut (3.3.4) is used where
applicable. Target pruning (3.3.2) is used
for complete branch removal.
Forestablishing hedge-style trees trimming
cuts (3.3.5) are used.
Usually, the majority of the leaf area is re-
moved by pollarding.
Critical errors:

- large pruning wounds,

- lapsed pruning cycle.

2/A Young/semi-mature tree with only permanent crown:
Crown maintenance - young and semi-mature trees

Objectives: crown maintenance takes
place in the permanent crown, interve-
ning in the crown architecture, with the
objective of establishing a sustainable and
stable crown structure, as close to the
natural tree shape as possible for the tree
species.
Naturally occurring co-dominance is to-
lerated in the permanent crown (depen-
ding on tree species and environment).
Nevertheless, the top of the crown (do-
minant leader(s)) must always be retained
and supported (no reductions).
When pruning in the permanent crown,
the following branches are considered
problematic and must be removed or re-
duced (in order of priority):
- broken, dead or dying branches,
- branches colonised by tree pests
or diseases,
- branches or co-dominance shoots
with (developing) weak forks (with
included bark),
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5.4.4

5.4.5

5.4.6

5.4.7

5.4.8

- over-extended branches, in or-
der to prevent future biomecha-
nical problems,

- shoots growing below the graf-
ting level (where applicable).

Depending on tree species and context,
rubbing branches can also be considered
problematic.

Epicormic shoots in the permanent crown
should be left or managed, depending on
the tree species, physiological condition
and growing context.

Pruning interval: pruning is not repetitive,
but occasional. On average, the pruning in-
terval will not exceed 5-10 years, depending
on the objectives and risk assessment.
Optimal season: |deal season is the growing
period, but the dormant period is also ac-
ceptable.

Methods: Target pruning (3.3.2) and pru-
ning to a lateral (3.3.3).

Leaf area removed should not exceed 20%
of overall leaf area (before pruning).



549

3.5

5.5

5.5.2

5.5.3

5.54

5.6

5.6

5.6.2
5.6.3
5.64
5.6.5
5.6.6
5.6.6.1

5.6.6.2

Critical errors:
- excessive hit rate (large volume
of leaf area removal),
- lion’s tailing (clearing of all inner

parts of the crown),

- excessive raising of the crown,

- large pruning wounds (over 10 cm
diameter).

2/B Young/semi-mature tree with only permanent crown:

Lateral crown reduction

Objectives: Reasons for this intervention are
mainly resolution of conflicts with surroun-
ding structures or maintaining clearance for
traffic.

This intervention is aimed at the reduction
of the side or lower parts of the permanent
crown. A lateral crown reduction does not
intervene in the top of the crown and does
not alter the height of the tree.

This pruning technique is usually used in
combination with 2/A.

Pruning interval: Regrowth is to be expec-
ted as a reaction to the reduction. There-
fore, interventions will often have to be
repeated periodically every 3-7 years (de-
pending on tree species and situation), to-
gether with control of the effect of the pre-
vious step, until the desired aim is achieved.
At this stage of development, it is usually
still possible to influence the architecture
of the crown and to permanently resolve

5.5.5

5.5.6

5.5.7

5.5.8

or minimise any identified conflicts.
Optimal season: Ideal season is the
growing period, but the dormant period is
also acceptable.
Methods: the following branch removal
methods can be used:
- target pruning (3.3.2),
- pruning to a lateral (3.3.3),
- stub cutting (3.3.6) in rare, justi-
fied cases.
It is advisable to keep the maximum leaf
area removed to below 20%; this applies
to the total leaf area removed, even when
combining multiple techniques.
Critical errors:
- excessive hit rate (large volume
of leaf area removed),
- creating a significantly unstable
asymmetric crown or branches,
- late start to the pruning interven-
tions.

2/D Young/semi-mature tree with only permanent crown:
Crown shaping - maintenance

Objectives: Maintain the established crown
shape at a defined level (which may slightly
increase with each intervention).

Shaping must not be performed below the
level of previous pruning point.

Removal of epicormic shoots on the stem
may be carried out as part of this intervention.
Dead parts of the crown (stubs) are removed.
Pruning interval: Pruning cycle is defined
locally (see national appendices) based on
climatic conditions and cultural habits.
Optimal season: The ideal season depends
on the objectives.

For pollarding, the optimal season is the
dormant period.

For hedging, the reduction may be repea-
ted several times per year; the optimal sea-
son is in the growing period.

5.6.7

5.6.8

5.69

Methods:

- for maintaining a pollard-style sha-
pe a knuckle cut, leaving a short
stub (3.3.6), is the prevailing
method,

- for some traditional cultural ty-
pes of shaping a rip cut (3.3.7)
may also be used,

- for maintaining hedge-style trees
trimming cuts (3.3.5) are used.

Usually, pollarding removes most of the
leaf area.
Critical errors:

- large pruning wounds (over 10 cm
diameter),

- lapsed pruning cycle,

- leaving a large number of longer
stubs.

Exceptions based on the tree species and cultural habits may apply.
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5.7

5.71

5.72

5.73

5.8

5.81

5.8.2

5.8.3

5.8.4

5.8.5

3/A Mature trees: Crown maintenance

Objectives: To support a sustainable, stable,
permanent crown structure as close to the
natural tree shape as possible with respect
to the tree’s environment. The focus is
on ensuring adequate stability and an
acceptable level of risk.

The following branches should be conside-
red when pruning:

- branches colonised by tree pests
or diseases,

- branches with developed weak
forks (with included bark) or other
mechanical defects. Where these
are of alarge size, itis often better
to reduce them rather than remo-
ve them,

- top-heavy branches should be
weight-reduced,

- epicormic shoots in the central
crown should be left, depending
on the tree species, vitality and
growing context.

Pruning interval: Pruning is generally not
at regularintervals, but occasional. On ave-
rage, the pruning interval can vary from
1 year (e.g. for deadwood management) to
5-10 years, depending on objectives and
risk assessment.

5.74

5.75

5.7.6
5.7.7

5.7.8

Optimal season: |deal season is the growing
period, but the dormant period is also
acceptable.
Methods: The following branch removal
methods can be used:
- target pruning (3.3.2),
- pruning to a lateral (3.3.3),
- stub cutting (3.3.6) and rip cuts
(3.3.7) may be considered in rare
cases.
Leaf area removed should not exceed 10%.
In rare cases (e.g. diseased branches) it
might be necessary to remove large living
branches (diameter greater than 10 cm).
The preferred method for this is reduction,
leaving a large (1-3 m) stub. In these cases,
the finishing cut can be a stub cut or a rip
cut.
Critical errors:
- large pruning wounds (over 10 cm
diameter)
- excessive hit rate (large volume
of leaf area removed),
- lion’s tailing (clearing of all inner
parts of the crown),
- excessive raising of the crown.
No upper crown reduction is to be perfor-
med as part of crown maintenance.

3/B Mature trees: Lateral crown reduction

Objectives: Reasons for this intervention are
mainly improving the tree's stability and reso-
lution of conflicts with surrounding structu-
res or maintaining clearance for traffic.This
intervention is aimed at the reduction of the
side or lower parts of the permanent crown.
Lateral crown reduction does not intervene in
the top of the crown and does not alter the
height of the tree.

The option for permanent conflict resolutionin
mature trees may be limited, as the main limb
structure is already completely developed.
The physiological and structural impact of
the planned lateral crown reduction must be
weighed against the value of the tree and the
importance of the conflict.

This kind of intervention is usually used in
combination with 3/A.

Pruning interval: Epicormic regrowth is to
be expected as a reaction to the reduction.
Therefore, interventions should be repeated
periodically every 5-10 years, together with
managing the effects of the previous step,

5.8.6

5.8.7

5.8.8

5.89
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until the desired aim is achieved.
Optimal season: Ideal season is the growing
period, but the dormant period is also ac-
ceptable.
Methods: The following branch
methods can be used:
- target pruning (3.3.2),
- pruning to a lateral (3.3.3),
- stub cutting (3.3.6) and rip cuts
(3.3.7) may be considered.
It is advisable to keep the maximum leaf area
removal below 10%; this applies to the total
leaf area removed, even when combining
multiple techniques.
Critical errors:
- excessive hit rate (large volume of
leaf area removed),
- creating a significantly asymmetric
crown or branches,
- large pruning wounds (over 10 cm
diameter),
- late start to the pruning interven-
tions.

removal
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5.10

5.10.1

5.10.2

5.10.3

3/C Mature trees: Upper crown reduction

Objectives: This type of intervention on
mature trees should only be used in excep-
tional circumstances and should always be
driven by the need to biomechanically sta-
bilise the particular tree. It is important to
justify the necessity for upper crown redu-
ction, based on evidence of the instability
of the whole tree.

An upper crown reduction must be speci-
fied as a result of an estimated (calculated)
need to stabilise the tree. The intervention
must be limited to the minimum necessary
to achieve the desired stabilisation effect
and an acceptable level of risk (the use of
a standardised calculation method!! is re-
commended).

This type of intervention often causes
irreversible negative effects on the archi-
tecture of the crown and the physiology of
the whole tree.

Using additional or alternative techniques
to stabilise the tree (cabling/bracing), even
if only as a temporary measure, must be
considered.

Pruning interval: Expect vigorous re-
growth as a reaction to the reduction. The

4 Veteran tree management

Objectives: Interventions in a veteran tree
crown must always be considered carefully
and specified. Typically, they focus on the
following objectives:

- weight removal or reduction for

biomechanical reasons,
- management of epicormic shoots
(secondary crown).

Pruning of veteran trees must only be
conducted in the context of long-term
veteran tree management planning as the
objectives of pruning can usually only be
achieved in a succession of interventions.
It is specialist work, to be conducted by
professionals certified for work with vete-
ran trees. (see 2.1.2)
Generally, the intervention is aimed at
preserving the internal structures of the
crown, including epicormic shoots, accor-
ding to the development phase and the ha-
bitat features of the tree.

"

5.9.6

59.7

5.9.8

599

5.9.10

tree’s reaction to the intervention should
be assessed within 3-5 years, with man-
agement of its effect.
Optimal season: This is not generally defi-
ned and depends on the specific situation
and tree species (see national appendices).
Methods: the following branch removal
methods can be used:

- target pruning (3.3.2),

- pruning to a lateral (3.3.3),

- stub cutting (3.3.6),

- rip cut (3.3.7) may be considered.
The leaf area removed should be limited to
the estimated (calculated) level required
to achieve stabilisation. It is advisable to
keep the wound sizes under 10 cm diame-
ter if possible.
Combining upper crown reduction with si-
multaneous raising of the crown or structu-
ral pruning can lead to the massive loss of
leaf area and thus should be avoided.
Critical errors:

- excessive hit rate: in this case,

anything more than the mini-
mum intervention calculated.

5.10.4 The intervention must not adversely affect

5.10.5

5.10.6

the significant microhabitats and the bio-
diversity value of the tree and its surroun-
dings.

Methods: the following branch removal
methods can be used:

- pruning to a lateral (3.3.3),

- stub cutting (3.3.6),

- rip cut (3.3.7),

- target pruning (3.3.2). Use of tar-
get pruning must be carefully con-
sidered, since this can involve ma-
king larger pruning wounds.

It is advisable to keep the pruning wounds
as small as possible. However, making lar-
ger wounds may be necessary to achieve
the objectives, taking into account the fact
that this can result in additional dysfuncti-
on and decay in the wound area.

The following methods are examples of calculations used to determine the stabilizing effect of tree crown reductions:

SIA - Statisch Integrierte Abschatzung
WLA - Wind Load Analysis
AdBiAn - Advanced Biomechanical Analysis
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5.10.7

5.10.8

5.1

511

5M.2

51.3

514

5.12

5121

512.2

Optimal season: Ideal season is the
growing period, but the dormant period is
also acceptable.

The pruning interval must be carefully con-
sidered in relation to the risk of affecting
valuable micro-habitats or specific asso-
ciated organisms that inhabit the tree and
its surroundings.

5.10.9 Ceritical errors:

- excessive hit rate (large volume of
leaf area removed),

- complete deadwood removal,

- avoidable removal of, or damage
to, habitat features (e.g., dead-
wood, hollows etc.).

There must be NO crown lifting or removal
of epicormic growth in the lower parts of
the crown as part of this intervention.

5 Restorative pruning to restore (semi-) natural tree form

Objectives: To restore a mismanaged, ne-
glected or mutilated tree to re-establish
a (semi-)natural tree form. Depending on
the tree’s status, its development phase
and the extent of neglect or damage, work
may be carried out in the temporary and/or
the permanent crown. In each case, the aim
is to minimise long-term negative effects
of neglect or damage.

The main objectives and techniques comply
with categories 1/A, 2/A, 3/A and 4, depen-
ding on the tree’s status and development
stage. Differences in pruning approach are
dependent on the extent of neglect or da-
mage and cannot be generalised here.

If the extent of branch defects and
physiological or mechanical damage to
the tree prohibits the possibility of re-
establishing a (semi-)natural tree form,
consider the possibility of establishing an
artificial tree shape (see 5.12.) or evaluate the
benefits of the tree in its environment and
either retain it at minimal cost or replace it.
Pruning interval: Pruning cycle can range
from 1to 5 years, depending on the objecti-
ves and the tree’s development stage.

5115

5.11.6

517

511.8

Optimal season: Pruning during the
growing season is preferred, but the dor-
mant period is also acceptable.
Methods: the following branch removal
methods can be used:
- target pruning (3.3.2),
- pruning to a lateral (3.3.3),
- stub cutting (3.3.6),
- rip cut (3.3.7).
The amount of leaf area removed is de-
pendent on what is necessary to achieve
the objectives. In general, this should not
exceed:
-10% in mature trees,
- 20% in semi-mature trees,
- 30% in young trees,
- in cases of heavily lapsed pruning
in vigorous young trees this may
be increased up to 40%.
Where trees have low vitality, the hit rate
must be carefully considered and, in every
case, should be lower than the above.
Critical errors:
- re-occurrence of the neglect or
mismanagement that led to the
damage to the tree.

6 Restorative pruning to establish an artificial shape

Objectives: To restore a mismanaged, ne-
glected or mutilated tree to re-establish
an artificial tree shape. Depending on the
tree’s status, development phase and the
extent of neglect or damage, work will be
done in the temporary and/or the perma-
nent crown. In each case, the aim is to mi-
nimise the long-term negative effects of
the neglect or damage.

The main objectives and techniques are
consistent with category 2/A or 2/B,
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depending on the tree‘s status and de-
velopment stage. Differences in pruning
approach are dependent on the extent of
nthe neglect or damage and cannot be
generalised here.

If the extent of branch defects and physio-
logical or mechanical damage to the tree
prohibits the possibility of establishing an
artificial tree shape, evaluate the benefits
of the tree in its environment and either
retain it at minimal cost or replace it.



5.12.4 Pruning interval: Pruning cycle can vary
between 1 and 5 years, depending on the
objectives and the tree's development stage.
Optimal season: |deal season depends on
the desired shape:

- for pollarding, the optimal sea-
son is the dormant period,

- trimming/clipping is often repea-
ted several times per year, optima-
lly in the growing season.

The majority of the leaf area is usually re-
moved by pollarding when establishing an
artificial shape.

512.5

5.12.6
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5127 Methods: the following branch removal
methods can be used:
- target pruning (3.3.2),
- pruning to a lateral (3.3.3),
- stub cutting (3.3.6),
- rip cut (3.3.7).
5.12.8 Critical errors:
- re-occurrence of the neglect or
mismanagement that led to the
damage to the tree.
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6. Taxon-specific approach — Palm trees

6.1

Introduction

611 Palms do not have the secondary growth 612 Palms always develop one new leaf or
effect that is produced by vascular cam- “frond” at a time.
bium. This explains the cylindrical shape 613  The following pruning methods are not
of the trunk. The trunk is composed of necessarily valid for the maintenance of
old dried petiole bases tightly stacked palm trees used in indoor landscaping, or
on each other and has no bark. Before palm trees whose main objective is the
a young palm gains in height, a certain production of fruits or other products.
trunk diameter must first be achieved. 614  Palm tree species with an ultimate height

Therefore, young palms grow in height
much more slowly than older ones. Some
species have a stem covered with fibrous
threads between the petiole bases; others
may lose these fibres on the older parts of
the trunk.

PICTURE 20: Variety of basic leaf structure in palm trees.
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of less than 4 m are not recommended for
planting along roads and in other places
where it is necessary to maintain traffic
clearance.



6.2

6.2.1

6.2.2

6.2.3

6.2.4

6.2.5

6.2.6

Pruning techniques

When pruning palm trees, only the leaves
and their remnants, flowers and fruits can
be removed. The terminal bud must never
be damaged.

The primary objectives of pruning ornamen-
tal palm trees, mainly focused on mainte-
nance and cleaning, are to:

- avoid the shedding of leaves or
dry fruits of certain species, which
could cause damage to people
and property,

- limit the weight of palm trees which
are at risk of falling or breaking,

- make the palm tree less vulnerab-
le to fires and vandalism,

- remove leaves that, on windy days,
can touch power lines, streetlam-
ps, buildings etc.,

- increase the aesthetic value of the
specimen and its surroundings,

- remove leaves affected by pests
or diseases,

- open an access to facilitate in-
spections,

- adapt the individual tree to suit
the space where it grows.

Knowledge of the biology of the palm spe-
cies in question is essential in order to man-
age palm maintenance correctly.

Dead leaf removal should be carried out by a
clean cut without affecting the living tissues,
in such a way as to prevent outflow. Those
parts of the petiole that are firmly connec-
ted and do not spontaneously fall off should
be left on the leaf base. The length of pe-
tiole remnants of the individual leaves that
are left should be uniform. The choice of the
remaining length is based on local habits and
the selected aesthetic effect of the pruning.
Dead leaves and their remnants must be
cleaned from the stem in order to prevent
fires and to limit the occurrence of rodents.
Each situation must be evaluated individu-
ally. The cover serves as protection against
environmental agents and is a place of rich
biodiversity. The occurrence of rodents can
also be limited by using other techniques.
Living leaf removal is performed only excep-
tionally and where at least one frond (cluster
of leaves) is left in the apex of the crown
around the central bud. This pruning should
not be done systematically, as each indivi-
dual palm requires an individual approach.
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6.2.7

6.2.8

6.29

6.210

6.2.11

6.2.12

6.213

6.214

6.215

If excessive pruning is repeated for several
consecutive years, the palm tree weakens,
and the diameter of the stipe may decrease,
leading to mechanical implications.

Living leaves should not be cut off sensitive
palm species as they are more likely to be
attacked by pests and diseases. If it is nece-
ssary to do so for other reasons, subsequent
phytosanitary measures must be carried out
throughout the entire crown volume.

Palm cleaning is carried out typically on
Phoenix dactylifera palms. It includes remo-
val of inflorescences and fruits, including
their rudiments. This is especially required in
tall palms and areas with high targets. Re-
ducing loads on the apex of the stipe helps
lower the risk of breakage.

In defined areas with quarantine diseases
and pests and in sensitive palm species,
cleaning or pruning must always include
phytosanitary measures throughout the en-
tire crown volume.

Stem cleaning is carried out for aesthetic
reasons. The trunk must not be cleaned to
a greater extent than is necessary to achie-
ve the desired effect, (living tissues of the
trunk must not be affected) up to the area
which is already free of leaf residues and
their petioles. These are removed only if
they separate themselves with ease. Under
no circumstances should the adventitious
roots that appear on the trunk be cut.
Cleaning must be carried out avoiding injuries
to the stem, which may become a gateway for
the colonisation of diseases and pests.

For some palm species (Phoenix dactyli-
fera), this operation may have a negative
effect, as the dry cover provides protection
against erosive environmental influences
(e.g. in coastal zones).

Removal of the fibre cover of species such
as Trachycarpus fortunei is generally coun-
terproductive and should only take place in
justified cases (e.g. as phytosanitary reasons
and risk prevention).

Waste from the pruning should be remo-
ved from the site without delay in order to
prevent the spread of diseases and pests. If
waste has to be left on site for a short time,
public access should be prohibited.

Pruning tools must be thoroughly cleaned
before working on each palm tree to mini-
mize the risk of disease transmission.
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NEVER CUT!

IN SPECIAL: "%
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PICTURE 21: General instructions for pruning palm trees.

Time of pruning

In subtropical and tropical climatic zones,
pruning of palm trees can be carried out at
any time of the year.

In temperate climatic zones, palm pruning
is carried out outside the freezing season,
and in colder zones optimally during the
summer months.

If the pruning involves removal of green
leaves, the treatment should preferably
take place during the summer months.

12 Legislative restrictions may apply.
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6.3.5

LEAVES

Palm pruning in areas with quarantine pes-
ts (especially Rhychnophorus ferrugineus
and Paysandisia archon) must be done out-
side the period when the flight of adults
takes place - optimally from December to
February, with immediate application of
approved phytosanitary treatment!4 to pre-
vent fruit formation and enhance the vitality
of weakened specimens.

Cleaning of palm trees must only be carried
out after the inflorescence has been es-
tablished.
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/. Planning and site management

7.1

711

7.2

Introduction

Quality pruning work can be completely
invalidated by poor planning and ineffective
site management during and after tree

Soil impact

pruning operations. This chapter will highlight
the main aspects to consider.

721 During pruning work, impact on soil quality, 7.2.3  Avoiding soil compaction and degradation
which is essential for tree health, must be might also require changing the timing of
taken into account throughout the whole the operation (e.g. outside the wet season)
operation, including managing arisings. or work plan (e.g. type of MEWP used) for

7.2.2  In order to avoid soil compaction and de- the pruning operations.
gradation, carefully plan for the following: 7.2.4  If soil compaction and degradation cannot

- access onto and off the work site, be fully avoided, mitigation measures must
- location of fuelling station, be putin place.
- parking/positioning of equipment

(chipper, truck, trailer etc.) and

more specifically MEWP (mobile

elevating work platforms) positio-

ning, if applicable.

7.3 Arisings

731  The treatment of arisings (branches, lea- 7.3.2.  Whenever acceptable, arisings should be
ves etc.) is an integral part of the pruning used locally to conserve resources on site
operation. These can be removed, chipped, and support biodiversityB.
stacked on site, processed for firewood, etc.

7.4 Impact on neighbouring trees

741 When planning pruning operations, the im- 7.4.2  If theimpact on neighbouring trees cannot

pact on neighbouring trees must be taken
into account. Neighbouring trees should
not be negatively affected by the pruning
operations, e.g. by significantly changing
wind load distribution. This impact must
be taken into account when both planning
and performing the pruning operations.

be avoided, mitigation measures must be
put in place.

13 Specific details about deadwood management can be found in Deadwood Fact Sheet (see project page).
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APPENDICES

Appendix 1: Tree species according to ability to the compartmentalise pruning wounds

Tree species Compartmentalisation
Acer campestre Effective
Acer negundo (Negundo aceroides) Weak
Acer platanoides Weak
Acer pseudoplatanus Effective
Acer rubrum Effective
Acer saccharinum Weak
Aesculus spp. Weak
Ailanthus altissima Weak
Alnus spp. Weak
Betula spp. Weak
Carpinus betulus Effective
Castanea sativa (C. vesca) Weak
Cedrus spp. Effective
Celtis spp. Effective
Corylus colurna Effective
Crataegus spp. Effective
Fagus sylvatica Effective
Fraxinus spp. Weak
Gleditsia triacanthos Effective
Juglans spp. Weak
Larix decidua (L. europaea) Effective
Malus spp. Weak
Paulownia tomentosa (P. imperialis) Weak
Picea spp. Weak
Pinus spp. Effective
Platanus x hispanica (P. x acerifolia) Effective
Populus spp. Weak
Prunus spp. Weak
Pseudotsuga menziesii Effective
Quercus petraea Effective
Quercus robur (Q. pedunculata) Effective
Quercus rubra (Q. borealis) Weak
Robinia pseudoacacia Effective
Salix spp. Weak
Sequoiadendron giganteum (S. gigantea) Effective
Styphnolobium japonicum Effective
Sorbus spp. Weak
Taxus spp. Effective
Thuja spp. Weak
Tilia spp. Effective
Tsuga spp. Weak
Ulmus spp. Effective
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Appendix 2: Woody plant species with intensive spring sap flow

Acer spp.

Betula spp.
Carpinus spp.
Celtis spp.
Corylus spp.
Cotinus coggygria
Juglans spp.

Liquidambar styraciflua
Morus spp.

Populus simonii
Pterocarya fraxinifolia
Ulmus spp.

Vitis spp.

The sap flow intensity can change in various climatic conditions.
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Appendix 3: Tree species according to the basic hierarchy strategy in the young tree

Strategy model A Strategy model B Strategy model C
Abies spp. Acer saccharinum Acer pensylvanicum
Acer pseudoplatanus Acer saccharum Albizia julibrissin
Aesculus spp. Ailanthus altissima Carpinus spp.
Alnus spp. Fraxinus pennsylvanica Fagus spp.
Betula spp. Quercus robur Gleditsia triacanthos

Castanea sativa
Fraxinus excelsior
Juglans spp.
Liriodendron tulipifera
Pinus spp.

Platanus spp.

Populus spp.

Prunus avium

Salix alba

Morus spp.

Nothofagus antarctica
Phellodendron amurense
Pterocarya fraxinifolia
Robinia pseudoacacia
Tilia spp.

Toona sinensis

Tsuga canadensis

Ulmus spp.

Zelkova serrata

General implications for formative pruning
of young trees according to different stra-
tegies:

Strategy A

Tree species with strategy A naturally have
a strong apical dominance, with a single
and upright dominant leader building the
stem. If forks appear in the temporary

37

crown of a young tree, this is generally accidental
(e.g. damage to the apex of the tree).

During formative pruning tolerance for codo-
minance in the temporary crown should be low:
accidental forks, which do not originate from the
normal development strategy of the young tree,
but were triggered by external factors, should be
removed as soon as possible.



Strategy B

Tree species with strategy B build a sin-
gle stem by transferring the dominance
between upright axes, giving rise to transi-
tory recurrent forks in the top of the tree.
Generally the apical dominance is rapidly
restored as one axis takes over dominance
and the others are dominated. The resulting
stem of the young trees can temporarily be
wavy, less straight than in model A.

During formative pruning, recurrent forks in
the top of the tree should not automatically
be considered problematic, as their appea-
rance and subsequent resolve are often pre-
dictable. Persistent apical codominance in
the tree can be resolved by supporting the
most dominant axis and reducing the others.
Persistent (remains of) recurrent forks in the
temporary crown should be reduced or re-
moved, as would be done with any other big,
low branch.

Strategy C

Tree species with strategy C are charac-
terised by the lack of an upright dominant
leader: the top of the tree is slanting and
has a bilateral symmetry (as opposed to
the more typical dominant leaders of trees
in strategy A and B, which are upright and
have an axial symmetry). The young tree
builds a stem by secondarily erecting the
basal part of its axes and potentially also by
transferring dominance between axes. The
dominated axes may remain as thick low
branches. These dynamics of growth may
result in a tortuous trunk, however, often
as the tree increases in girth the tortuousi-
ty smoothens.

During formative pruning, a slanting apex
and an apparent lack of apical dominance
should not automatically be considered
problematic, as this is considered to be
part of normal development. Persistent
codominance in the top of the tree can be
resolved by supporting the most dominant
axis and reducing the others. Persistent
(remains of) dominated axes in the tempo-
rary crown should be reduced or removed,
as would be done with any other big, low
branch.

Y

Appearance and resolve of recurrent forks, in young trees according
to strategy B.

[t

Slanting axis, secondary basal straightening and transfer of dominan-
ce, in young trees according to strategy C.

38



LITERATURE

Armstrong, J.E;; Shigo, A.L;; Funk, D.T.; McGinnes, E.A. Jr.; Smith, D.E., 1981: A macroscopic and microscopic
study of compartmentalization and wood closure after mechanical wounding of Black Walnut tre-
es. Wood Fiber 13, 275-291.

Badrulhisham, N., Othman, N., 2016: Knowledge in Tree Pruning for Sustainable Practices in Urban Setting:
Improving Our Quality of Life. Procedia - Soc. Behav. Sci. 234, 210-217. https://doi.org/10.1016/].
sbspro.2016.10.236

Bauch, J.; Shigo, A.L.; Starck, M., 1980: Auswirkungen von Wunden im Xylem von Ahorn- und Birkenarten. Holz-
forschung 34, 153-160.

Clark, J.R., Matheny, N., 2010. The Research Foundation to Tree Pruning: A Review of the Literature. Arboric.
Urban For. 36, 110-120.

Drénou, C.,1999. La taille des arbres d’'ornement - du pourquoi au comment. IDF, Paris, 258 p. ISBN 2-904740-
68-6.

Dujesiefken, D., Fay, N., de Groot, J.-W., de Berker, N., 2016: Trees - a Lifespan Approach: Contributions to
Arboriculture from European practitioners. Fundacja EkoRozwoju, Wroclaw. ISBN: 978-83-63573-
14-0

Dujesiefken, D.; Jaskula, P.; Kowol, T.; Lichtenauer, A., 2018: Baumkontrolle unter Bertcksichtigung der Bau-
mart. Bildatlas der typischen Schadsymptome und Auffalligkeiten. 2., Uberarbeitete und erweiterte
Auflage, Haymarket Media, Braunschweig, 320 p.

Dujesiefken, D.; Kowol, T.; Schmitz-Felten, E., 1996: Zum Einflu3 der Behandlungszeit auf die Wirksamkeit von
WundverschluRmitteln bei Laubbdumen. Gesunde Pflanzen, 4 (3), 89-94.

Dujesiefken, D., Liese, W., 2006: Die Wundreaktionen von Baumen - CODIT heute. In: Dujesiefken, D.;
Kockerbeck, P. (Hrsg.): Jahrbuch der Baumpflege 2006. Thalacker Medien, Braunschweig, 61-73.

Dujesiefken, D.; Liese. W., 2015: The CODIT Principle: Implications for Best Practices. International Society of
Arboriculture, Champaign, lllinois, USA, 162 p.

Dujesiefken, D., Stobbe, H., 2002: The Hamburg Tree Pruning System - A framework for pruning of individual
trees. Urban For. Urban Green. 1, 75-82. https:/doi.org/10.1078/1618-8667-00008

Dujesiefken, D. (Ed.), 1995: Wundbehandlung an Baumen. Contributions by H. Balder, L. Dimitri, D. Dujesiefken,
P. Grimm-Wetzel, T. Kowol, W. Liese, T. Maag, K. Schroder, E. Schmitz-Felten, G. Seehann, H. Stro-
hm, and S. Wiebe. Verlag B. Thalacker, Braunschweig, 151 pp.

Fini, A, Ferrini, F., Frangi, P., Piatti, R., Faoro, M., Amoroso, G., 2013. Effect of pruning time on growth, wound
closure and physiology of sycamore maple (Acer pseudoplatanus L.). Acta Hortic. 990, 99-104.
https:/doi.org/10.17660/ActaHortic.2013.990.9

Fini, A, Frangi, P., Faoro, M., Piatti, R., Amoroso, G., Ferrini, F., 2015: Effects of different pruning methods on an
urban tree species: A four-year-experiment scaling down from the whole tree to the chloroplasts.
Urban For. Urban Green. 14, 664-674. https://doi.org/10.1016/}.ufug.2015.06.011

Gaiser, O.; Jaskula, P.; Lichtenauer, A., 2017: Baumkontrolle nach Baumarten differenziert: Fichte, Larche und
Mammutbaum. In: DUJESIEFKEN, D: (Hrsg.): Jahrbuch der Baumpflege 2012, Haymarket Media,
233-251.

Gilman, E. F.;: An lllustrated Guide to Pruning. Third Edition. Delmar, Cengage Learning.

Hoffman, M.H.A., 2010: List of names of woody plants. Plant and Omgeving, Lisse. ISBN 78-90-76960-04-3

Hurych, V., 2003: Okrasné dreviny pro zahrady a parky. Kvét: Cesky Tésin. 2. Viyd. ISBN 80-85362-46-5

Jaskula, P.; Stobbe, H., 2018: Baumkontrolle nach Baumarten differenziert: Erle und Ulme. In: Dujesiefken, D:
(Hrsg.): Jahrbuch der Baumpflege 2012, Haymarket Media, 83-101.

Kerr, G., Morgan, G., 2006. Does formative pruning improve the form of broadleaved trees? Can. J. For. Res.
36,132-141. https://doi.org/10.1139/x05-213

Koblizek, J., 2006: Jehlicnaté a listnaté dreviny nasich zahrad a parkd. Sursum, Tisnov. ISBN 80-7323-117-4

Kowol, T.; Kehr, R.; Wohlers, A.; Dujesiefken, D., 2001: Wundreaktionen und Pilzbefall im Holzkorper nach Resi-
stograph- und Zuwachsbohrer-Einsatz zur Baumuntersuchung im Bereich von Faulen. In: Dujesief-
ken, D; Kockerbeck, p. (Hrsg.): Jahrbuch der Baumpflege 2001. Thalacker Medien, 203-211.

Kuhns, M., Forester, S.E., 2012: Pruning Landscape Trees: An Overview.

Lichtenauer, A., 2012: Baumkontrolle unter Berlcksichtigung der Baumart: Gleditschie, Gotterbaum und
Schnurbaum. In: Dujesiefken, D: (Hrsg.): Jahrbuch der Baumpflege 2012, Haymarket Media, 207-
219.

Millet, J., 2012: L’architecture des arbres des régions tempérées - son histoire, ses concepts, ses usages. Editi-
ons Multimondes, Montreal, 397 p. ISBN 978-2-89544-190-8.

39



Morris, H., 2010: Tree pruning: A modern approach Tree pruning. IDS Yearb. 217-255.

Pavlis, M., Kane, B., Harris, J.R., Seiler, J.R., 2008: The effects of pruning on drag and bending moment of shade
trees. Arboric. Urban For. 34, 207-215.

Rademacher, P.; Bauch, J.; Shigo, A.L., 1984: Characteristics of xylem formed after wounding in Acer, Betula
and Fagus. IAWA Bull. n.s. 5, 141-151.

Ryder, C.M., Moore, G.M., 2013: The arboricultural and economic benefits of formative pruning street trees.
Arboric. Urban For. 39,17-24.

Shigo, AL, 1984: Compartmentalization: A Conceptual Framework for Understanding How Trees Grow
and Defend Themselves. Annu. Rev. Phytopathol. 22, 189-214. https://doi.org/10.1146/annurev.
py.22.090184.001201

Shigo, A.L., 1984a: Compartmentalization: A conceptual framework for understanding how trees grow and
defend themselves. Ann. Rev. Phytopathology. 22, 189-214.

Shigo, A.L., 1991: Modern Arboriculture: A Systems Approach to the Care of Trees and Their Associates. Shigo
and Trees. ISBN: 9780943563091

Shigo, A.L;; Marx, H., G, 1977: Compartmentalization of decay in trees. U.S. D.A. For. Serv. Agric. Bull. No 405,
74 S.

Smiley, E.T., 2003: Does included bark reduce the strength of codominant stems? J. Arboric. 29, 104-106.

Smiley, E.T., Kane, B., 2006: The effects of pruning type on wind loading of Acer rubrum. Arboric. Urban For.
32,33-40.

Smith, K.T., 2006: Compartmentalization today. Arboric. J. 29, 173-184. https://doi.org/10.1080/03071375.20
06.9747457

40



Working group TeST - Technical Standards in Tree Work, 2021

BORISTICKA
ADEMIE

CsopP
Arboristicka
akademie

Sokolska 1095,
280 02 Kolin 2
Czech Republic

www.arboristickaakademie.cz

inverde |||"

Natuurinvest

Havenlaan 88 bus 75
1000 Brussels,
Belgium

www.inverde.be

Instytut
Drzewa Sp.z o.0.

ul. Obozna 145, 52-
244 Wroclaw
Poland

www.instytut-drzewa.pl

European
Arboricultural
Council e. V. (EAC)

Haus der Landschaft
Alexander-von-Humboldt
-Str. 4 D-53604 Bad Honnef,
Germany

www.eac-arboriculture.com

Silvatica s.a.s.

Via Solferino, 7
|- 31020 Villorba,
Italy

www.silvatica.com

BOOMTOTAALZORG
Boomspeciolisten

Boomtotaalzorg BV

Lange Uitweg 27
3998 WD Schalkwijk
Netherlands

www.boomtotaalzorg.nl

Carrer Solsones 4

Doctorarbol Igualada, www.doctorarbol.com
Spain
LAnnas koku skola® Klives,

SIA LABIE KOKI Babites pag., Babites nov., . )

cksperti V2107 www.labiekoki.lv
Latvia

Lithuanian MK. Ciurlionio g. 110,

Arboricultural LT-03100 Vilnius, www.arboristai.lt

Center Lithuania
Brezova 2

ISA Slovensko 92177 Piestany, www.isa-arbor.sk
Slovak Republic

) . Brookkehre 60, D-21029 .

Institut fur www.institut-fuer-

Hamburg, b a q
Baumpflege Germany aumpflege.de
@PN‘ SU% Prudi 25a
Q ; ’9 . .

Urbani Sumari d.o.o. 10 000 Zagreb, www.urbani-sumari.hr

Croatia

© European Arboricultural Council, 2024

42




