



















































































Tree injuries and physiological problems

The discussion on this subject is divided into
sections, namely:

climatic injury

chemical and gas injury

mechanical injury

ground surface changes.

CLIMATIC INJURY—WIND AND STORM

The greatest amount of damage sustained by trees s
from the periodic storms which move in varying
degrees of intensity and in different parts of the
country, at no definite time of the year. Usually most
damage occurs to deciduous trees during the spring
and summer months when the leaf canopy is dense and
heavy. High winds, especially if they are accompanied
by rain, are the most disastrous and damage to property
may also be severe. Evergreen trees, particularly
evergreen conifers, are more liable to damage in winter
than are deciduous trees.

‘Park Administrators should be particularly alert to
the possibilities of damage which may occur if large
trees are bordering council or private property. The
examination of trees which may be a potential hazard
should be done once every two or three years,
depending on their size and condition. Their safeness
should be determined and a report made. The annual
hard pruning of street trees such as the london Plane,
Platanus acerifolia and Fraxinus x raywoodii, produces
strong re-growth some of which becomes susceptible
to being blown out towards the middle in summer thus
disfiguring the shape. Less severe pruning and thinning
rather than completely cutting back is recommended.

Treatment
Much can be done to minimise storm damage to
trees.

1. Trees such as weeping willows, Salix babylonica,
can be pruned back quite severely towithin4to8m
from the ground, depending on their size whenever
they reach a height and spread which is considered
over-large for the location or they appear to be top
heavy. This treatment, known as pollarding;may be
carried out at intervals of 15 to 25 years depending
on growth rates.

2. Valuable trees, both large or small, can be given
added strength by the use of bracing. This is
usually indicated where there is muiti-trunk

formation such as may occur in Maytenus boaria. -

the Madrona, Arbutus menziesii and in some
conifers.

The two forms of bracing used, either separately or
together, are rigid bracing and flexible bracing.

J. O. Taylor

Rigid bracing

1s the use of sieel rods which are threaded on both
ends. These are riade tc reasure and they must always
be estimated to b:e over size in diameter because all
trees continue &dding leight and weight. They are
inserted through: noles drilled to line-up through two
main branches sr divicded trunks where support is
indicated or to support split limbs. The rods should be
coated with a tree wound dressing before insertion and
large square wasners (5 .0 7Y, cm) used to hold against
the outside of the branch or trunk. The bark and
cambium is rernoved 10 allow the washer to be
tightened against the wood. A bevelled piece of pipe
may be requirec to allew the pressure to be evenly
spread when tigh ening tr2 nut. (see diagram)

Rigid bracing.
Note washer pointingupwards and downwards.

Note bevelled section of pipe to aliow pressure on nut to be
evenly distributed.

29




Flexible bracing

Is the securing of rust-resistant wire rope between
large branches or divided trunks where the tree expert
considers that if additional support is not given, then
there is a risk that the tree will be irreparably damaged
or misshapen in the event of storms.

Flexible bracing supports main branches .
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Flexible bracing showing method of securing
cable.
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The wire rope should be secured to eye bolts and
thimbles. The eye bolts are inserted through lined-up
holes which aredrilled through the branches at a height
of approximately two-thirds the distance from the
crotch or fork to the extremity of the branches. Flexible
bracing must always be adjusted so that it is not
sagging otherwise extreme strain and jerking can occur
during high winds. By having the wire rope reasonably
taut, the branches will move in unison and not
separately. The objective in securing flexible bracing is
to allow branches or divided trunks to support one
another by counter-balancing. :

To protect small young trees against storm damage
for a period of up to two years after planting, it is
necessary to stake and securely tie them with strong
stakes, usually made of wood. There are now several
commercial tree tying materials available for small
trees, and they all embody the principles of durability,
non-chaffing and ease of application. The use of spent
bicycle tyres cut into strips is stiil to be recommended
because of cheapness and adaptability.

Small trees in streets and parks are also staked and
tied to give them some measure of protection against
vandals.

Ice in some localities may occasionally cause
damage by weight formation. Also late frosts and quick
thawing may cause damage but this is rare.

Drought, sun scorch and hot wind damage
sometimes occurs to trees which are not sufficiently
well rooted to withstand drought. By anticipating likely
damage a tree specialist can arrange for prolonged
irrigation to ensure that the ground around the trees is
adequately damp. Severe damage and sometimes
death of trees will occur during prolonged drought
where a falling water table receeds beyond the reach of
tree root systems.

Trickle irrigation is a most useful technique for
applying a constant supply of water to trees in the open
ground and in containers in streets. (See section on
trickle irrigation by J. Dunn)

CHEMICAL INJURY

To trees will occur if spray drift from weed-killing
operations comes in contact with foliage. Hormone
sprays are the worst offenders and there is no remedy
except to avoid or prevent entirely the use of such
materials in circumstances which may lead to damage.
De-foliation of trees does not necessarily mean the
death of the tree but loss of vigour or the death of parts
of the tree usually. Damage to trees and other plants
caused by 2,4,D and 2,4,5-T hormone sprays have been
reported in many parts of New Zealand. Spray drift as
well as vapour drift must be avoided if damage is not to
occur. Symptoms of hormone damage are curled
leaves and twisted young shoots.

Dessicants such as Paraguat usually show a burn
type of effect and the entire leaf turns brown.

GAS INJURY

Domestic manufactured gas (not natural gas) can
bring about the death of any tree, large or small, which
is exposed to even small leaks from underground
mains. Symptoms are usually the wilting of foliage
which turns brown. Twigs die and gradually the tree
deteriorates to a point where no recovery is possible.




The process is usually prolonged and may extend up to
two years. Detection of leaking gas can be determined

by the distinctive odour if the concentration is high.

Death of surrounding grass or other plants will occur. If
in doubt the gas company should be asked to test the
area.

Treatment

The gas leak must be corrected. Aeration by forking
or rotary hoeing the area followed by copious irrigation
and weathering should take place before any re-
planting is carried out. Trees which may be slightly
affected by gas can be restored to health after a lead
has been corrected by careful cultivation of the soil
followed by intensive watering.

SMOKE INJURY AND ATMOSPHERIC POLLUTION

This may occur when prolonged concentrations of
industrial smoke are not dispersed by wind.
Christchurch City is possibly the most affected city
during calm winter weather and trees in some parts of
Waltham and Hornby appear to suffer debilitating
effects. Some species of trees are more resistant than
others to city smoke and fume effects. Among these are
the planes, Platanus orientalis, P. occidentalis and P. x
acerifolia (London plane), the silver birch, Betula
pendula, the elm, Ulmus procera, the lime, Tilia x
europeae, the ginkgo, Ginkgo biloba and tulip tree,
Liriodendron tulipifera.

There are many sources of atmospheric pollution
which, besides being harmful to humans and plants and
trees, are also damaging to buildings. This is a vexed
subject and one which is receiving constant attention
and research.

Last year three scientists at Massey University, DrR.
R. Brooks, Dr R. D. Reeves and Mr N. I. Ward, carried
out extensive research to determine the level of lead
accumulation in roadside trees in the North Island.
They found that the lead content of the bark of Avenue
trees was ten times greater than in samples taken from
background trees some distance from the roadway.
The lead accumulation was greatest between 1 mand2
m from the ground and was higher on the side facing
the traffic and on the side facing the prevailing wind.

The leaves and soil around the trees both showed
significant lead levels. The scientists concluded that
the lead content of the surface soil is sufficiently high to
permit lead absorption by the root systems which feed
the trunk, branches and leaves.

SALT SPRAY DAMAGE

In some exceptional circumstances humid saline
winds from the sea can scorch trees and shrubs for a
considerable distance inland. Spring and early summer
storms which some inland from the sea can cause a lot
of foliage burn particularly to young foliage.

Treatment

Pruning of trees in an endeavour to restore shape is
all thatcan be done. Persistent sea winds will cause lop-
sided development of all trees and only a permanent
physical barrier will afford protection. Many of our New
Zealand native trees and shrubs will withstand coastal
conditions very well, such as pohutukawa,
Metrosideros excelsa, ngaio, Myoporum laetum,
broadleaf, Griselinia littoralis, karaka, Corynocarpus
laevigata, and kowhai, Sophora tetraptera.

Very resistant exotic trees which will grow in poor
soils near the sea coast are the macrocarpa, Cupressus
macrocarpa and strawberry tree, Arbutus unedo.

LICHEN GROWTH

This symbiotic growth of algae and fungi sometimes
i8 80 vigorous as to reduce the vigour of a tree besides
becoming unsightly. It can be controlied by copper
sprays, applied as a wash to infected parts.

MECHANICAL INJURY

The most common cause of unjury to street trees is
by motor vehicle. In lawn areas, motor mowers can also
be damaging. Failure to attend to this sort of wound can
often lead to the development of a trunk cavity.

Treatment

The treatment of this type of bark wound which is
usually close to the ground is to cut out the damaged
bark to the shape of a pointed vertical oval.

All obviously bruised and loose bark must be
removed and the bark and cambium cut cleanly with a
sharp knife or chisel. Treat the wound with a tree
dressing.

Correct treatment of wound above.
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VANDALISM :

Vandalism to trees is a persistent and costly
business. Often young trees are chopped, stripped or
uprooted and the vandalism is often repeated after
replanting has been carried out.

Adequate staking or the instailation of expensive
metal tree guards usually gives some measure of
protection. The planting of larger and stronger trees is
recommended when the vandalism is lifely to be caused
by small chiidren.

Another aspect worth considering is to visit nearby
schools and request permission to address the children
on the cost of trees and their value to the community.

SHOOT AND SUCKER GROWTH
This is a recurring problem with some species of
trees particularly lime, Tilia x europea, the London

plane, Platanus x acerifolia and some Prunus species. -

Some chemical plant growth inhibitors have been used
successfully by spraying the mixture on to tree trunks
after the suckers and shoots have been removed. Re-
growth is prevented. Commercial mixtures are now
sold in England.

SLIME FLUX

There are two types of slime flux. One is the brown
slime flux which originates from the heart wood of trees
such as elms, oaks, planes and silverbirch. Thisoozing
sap becomes brown upon reaching the atmosphere
when bacteria-and fungi feed on it. Forked, twisted or
«nalformed trunks and large branches are the cause or
initiation of the flow of brown slime flux.

The other type of slime flux originates form sapwood
in such trees as Pyrus spp. Prunus spp. and arises when
damage to bark occurs or where branches are rubbing
together. If the cause of the damage is corrected then
the slime flux usually disappears.

Trees belonging to the family Rosaceae which
develop slime flux may also develop serious gumming,
and this in turn may lead to bacterial infection which
may necessitate the removal of the tree.

Retaining wall constructed where roaaway or seated area is
established at lower level.
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Note drainage material.

GROUND SURFACE CHANGES

This subject is discussed here because aiteration to
the ground surface around trees predisposes them to
serious physiological disorders. Whenever ground
surface is disturbed by removing topsoil or adding
topsoil or concreting, paving or sealing them, the
biological balance of the soil will be distrubed.

We know that air—mainly oxygen and water are
essential for normal root growth. We also know that
beneficial soil bacteria and other micro-organisms
require air. When anything is added to an established
soif surface, then the micro-organic activity is changed:
Bacteria are able to move rapidly upwards to a new soil
surface to obtain air, but roots do not have the speed of
growth to do this. The feeding roots requiring oxygen
soon die and this is reflected within weeks or months in
the foliage.

The extent of the change in the ground surface due to
the addition of soil, sand or clay depends on the depth
of the cover, the nature of the cover and the effect it has
on soil drainage.

Also, some well established trees with extensive and
deep root systems are better able to withstand the
change than younger trees.

Surface rooting trees such as maples, Acer spp.,
beech, Fagus spp, rhododendron and most evergreens
are more seriously affected than elms, Uimus spp.,
oaks, Quercus spp., and planes, Platanus spp.

Because of the porous nature of sandy and shingly
soils, the effect of over-filling in these situations is
minimal and conversely heavy type soils are more
seriously affected.

Sealing the surface around large trees and close up
to the trunk almost always proves fatal to the tree, the
time which elapses before the tree dies may be up to
three years. The exclusion of air rather than drought is
the primary cause. The provision of gratings at about 1
m. spacing from close to the trunk to a distance around
the tree equal to the outside drip line of the branches
will allow air and water to reach the soil.

Desiccation:

Desiccation or drying up of leaves, twigs and
branches sometimes follows transptanting. When the
roots of a tree or shrub have of necessity been severely
reduced in the transplanting process in many cases
they are not able to supply adequate sap for the normal
healthy requirements of all parts of the plant. Wilting
usually preceeds the burning. Browning and leaf drop
may occur. To reduce the transpiration loss in such
circumstances the tree or shrub should be sprayed with
an antidesiccant which will leave a protective film of
material over the leaves and branches and reduce

. moisture loss. One suitable material for this purpose is

sold under the name of “Wiltpruf”.




Extracts from a dissertation on Tree Care presented for -

the Diploma In Park and Recreajlon Administration,
Lincoin College, 1875

Introduction _

Pruning: “the methodical removal of parts of a plant
with the object to improve it in some respect for the
purposes of cultivation”. Proper pruning of trees
involves the removal of branches in such a mannerthat
injury to the cambium is minimised, and the wound left
in the most favourable condition for rapid healing with
the outer surface so treated as to prevent infection.

The process of pruning is usually an invigorating one
since it allows more nourishment to go to the remaining
parts. It is not devitalising uniess carried to excess, due
to the loss of potential food production by the leaves. it
should be remembered that leaves are the production
units of the trees; by using light, carbon dioxide, water
and minerals from the soil, through the process of
photosynthesis, they produce starches and sugars. Itis
easy to see therefore, why the removal of an excessive
quality of live wood and leaves is harmful.

Excessive branch removal leaves a greater area of
tissue exposed to harmful insects and fungi. Breaks
and wounds, therefore, must be kept to aminimum and
as small as possible to allow rapid healing.

Opening the canopy through excessive pruning
-allows more sun penetration creating a pathological
condition known as sun-scald, which not only destroys
the translocating tissues where it occurs but also
creates another “open-door” for disease and insect
infection.

When the removal of large areas of canopy needs to
be done, it should preferably be spread over a period of
years to alleviate the physiological shock to the tree.

REASONS FOR PRUNING SHADE
AND ORNAMENTAL TREES _
ihto

Pruning may be divided two general

classifications—training and general pruning. Training .

indicates the type of pruning done while the tree is
young to develop a desired form and shape. General
pruning is that which is done to keep the tree in a
vigorous, productive and healthy condition.

Specific reasons include:

(a) Appearance

Shaping a tree to its natural form or to prevent the
development of unsightly branches. The shaping of
specimen trees is of vital importance and pruning may
be necessary on a regular basis to maintain desired
shapes.

Tree Pruning

T. A. Turner
{b) Health
Maintenance of heaith in trees falls into several
categories:

(M

(i)

(iif)

(iv)

v)

(vi)

. (vii)

The removal of damaged, dead and insect or
disease infested parts to prevent entrance of
wood decaying organisms,

The removal of live "branches to create
conditions favourable for air movement and the
entrance of sunlight into the inner portions of
the crown.

Rubbing, overlapping branches should be
removed (braced) to prevent damage and
possible decay.

Dead branch stubs should be removed, cleaned
and shaped to encourage rapid healing to
prevent any further decay.

Old trees may occasionally be severely pruned
in order to revitalise them. This is known as de-
horning or pollarding.

Prevention of storm damage. This is
anticipating the problem before it occurs.
Proper pruning and careful observation of the
tree’'s condition would avoid much of the
damage caused by storms. A ‘rule of thumb’
adopted for this purpose in the U.S.A. states: “if
one stands away from the trunk of a tree at a
distance equal to its height one can readily
judge the density of foliage and what
percentage of sky shows through. 10-25% sky
should be seen in the small and young trees;
and 25-40% or even more in certain cases, might
be used as a guide for the large and futi grown
trees”. The basic reason for this pruning is to
allow the wind to flow through without serious
difficulty whilst reducing wind resistance,
which can cause branches to be twisted and
torn by the wind.

Transplanted trees are pruned, the essential
reason being to compensate for the root loss
which the tree suffers no matter how carefully
moving is done.

The pruning of large transplanted trees (diam.
Breast Height 100-12.5 cm) presents other
problems. Here the main structural branches
have been formed, and the problem is to save
such of these as are desirable in such a way as
to prevent the future growth being deformed. If
the tree moving has been carefully handled and
the root loss is not excessive, some of the
excess branches may be headed back at the
time of transplanting and entirely removed in a
year or two.

The permanent branches should be treated in a
similar way to that explained for small trees.
Tight or otherwise structurally weak crotches
and intersecting limbs are better eliminated at
this time to avoid future trouble. If large trees
are handled in this manner, and other
transplanting factors are cared for as well, the
trees will continue to develop and thrive.
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(c) Safety

This is often considered the mostimportantofalltree
maintenance practices. Dead and broken limbs present
a constant danger to buildings, properties, pedestrians
and passersby. Low hanging branches often must be
removed to maintain open areas at many street
intersections. Removal of V-shaped crotches is pruning
for safety in anticipation of possible future damage
both to the tree and anything within its environs.

PRUNING RESPONSES

“If in . doubt leave jt” If this is kept in mind and
through understanding the processes involved much of
the doubt involved in pruning can be removed.

I~.vigoration

The tree usually responds to pruning by increased
vigour after the removal of weakened branches or
general thinning in the crown. it shculd also be
remembered that much of the new growth may be a
temporary response to wounding in the tree, e.g. water
sprout growth around the wound; and in fact may be
using more of its food reserves than if not pruned. If
invigoration is the only desired result of pruning, it may
often be obtained by other better treatments such as
fertilisation and regular watering. These practices
should result in increased growth of the tree without
causing damage due to a shortage of food reserves.

Devitalisation

Pruning may be devitalising if too severe or
performed at the wrong time of the year. The excessive
removal of leaves depletes the tree of its food
producing organs necessary for stored energy
production for the following spring’'s growth. This
condition is usually avoided although it is’sometimes
used to produce a dwarfing effect. -

Vegetative vs. flower growth

The relative amounts of vegetative and flower growth
can be influenced by pruning though the response may
be temporary. This results from changes in the
amounts of carbohydrates (CHO) and nitrogen (N)
which occurs within the tree when it is pruned.

To produce a good flowering response, a balance
between nitrogen and carbohydrate supply must be
maintained. Getting this balance may involve the use of
non-nitrogen fertilisers, root pruning, or other
techniques which serve to increase the CHO content.

TIME OF PRUNING

Summer

Summer pruning has the advantage of allowing the
pruner to observe clearly the affects of pruning on the
appearance of the tree. On the other hand the
availability of fabour and working conditions usually
favour winter pruning.

Additional food is produced in the summer over and
above the plant’'s immediate requirements; some of this
is transferred to the roots, trunk and large branches
where it is stored for use during the following spring.
Nearly all of the reserved food is used in the spring to
produce new growth (branches and leaves). Once
developed, new leaves begin to produce food and
repeat the cycle.

Removal of small amounts of wood at any season of
the year has little effect on food storage, but if large
amounts of wood are removed during the summer
months, a definite dwarfing effect may be produced.

Pruning in early summer will still allow the tree
sufficient time to store enough energy by autumn,
whereas late summer pruning can be detrimentalin two
ways:

(a) New growth developing late in the season may not
provide any food for storage and thus food supplies
will be insufficient for the new season’s growth;

(b) Late growth may not “harden-off” before autumn
frosts and low winter temperatures hit.

Winter
For most trees, winter pruning is generally
recommended due to the following factors:

(a) it produces the least physiologically damaging
effects;

(b) no interference with food production or storage as
the leaves have either fallen or are dormant;

(c) generally allows for healing of wounds during the
entire growing season following pruning;

(d) it is desirable for the removal of diseased wood
before the disease spreads to other portions of the
tree. Most damaging organism over-winter
(dormancy period) during this time.

An additional point to consider with winter pruning is
that food is actively being transported within the main
stem and larger branches for two to three weeks at each
end of the growing season. Pruning during these
periods may resuit in the removal of food reserves and
should therefore be avoided if possible.

Another characteristic of some tree species is
bleeding- or sap loss following pruning. This is
particularly evident in spring and may occur to a limited
extent in late autumn. In most trees the liquid lost is
largely water with very little food or nutritional value.
Aside from being unsightly, bleeding may discolour
and sometimes damage the bark of the tree. The water
and sap also provide a good substance upon which
fungi and bacteria may grow, and often serves to attract
insects. :

To prevent bleeding usually means pruning this
group of trees when conditions conducive to sap flow
are no longer present, i.e. during the summer season
when possible. Some heavy bleeders are: maples
birches, wainuts.



GENERAL PRUNING

A basic rule in all pruning is to make the pruning cut
as close as possible to the trunk or limb frora which the
branch is removed.

The only exception to this rule is heading back. When
heading back to a lateral branch, a short stub (about
6mm ('4") should be left to prevent dying and splitting
of the cut near the desired lateral. (Fig 1) Other cuts
should be made flush and smooth with the main stem or
branch. Making close or flush cuts should present little
problem when pruning small branches since the
pruning wound is small and should heal quickly. Rapid
healing is necessary to prevent the entrance of insects
or decay causing fungi. For this reason pruning should
always be completed in a way that wiil encourage
healing. Since large cuts heal slowly it is even more
important that they be made flush and that the cut
surfaces are smooth. Anything which results in more
time being required for the wound to heal will give
insects and rot more time to become established.

Extreme care should be taken when removing large
limbs to prevent them breaking off and tearing a long
strip of bark thus requiring a longer time to heal.
Normatily three separate cuts should be made.

Stub too long and too much slope.

Correct position of cut.

Fig. 1.

Again it should be emphasised that stubg
should not be allowed to remain since they will reduce
healing, encourage rot and decay, may encourage
sprouting around the wound and will give a bad
appearance to the tree.

it has been pointed out that alt wounds should be
made flush with the parent limb. In addition, making the

“actual pruning cut so that an elliptical or footbali-

shaped would is present will make healing more rapid.
This is particularly true when large limbs have been
removed. Rough and improperly shaped cuts (those
created by saw) will have to be trimmed with a knife, or
chisel and mallet.

Shaping a round or nearly round wound into an
elliptical wound is known as a bark tracing. Bark tracing
is @ name given to treating a bark or trunk wound in a
similar way to speed healing.

The reason for making the wound elliptical is related
to sap flow within the tree. Sap flow is parallel to the
stem and if blocked by a wound, the flow will be
directed around the wound in a course similar to that
shown in Fig.2.

Arrows indicate direction of sap flow. Wound is
shaped by removing bark from A and B. This isknown
as bark tracing.

Fig. 2
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OTHER PRUNING CONSIDERATIONS

Size of cut:
In general, pruning of shade and ornamental trees

should never remove more than 25% of the leaf area of
the tree atany onetime. If large amounts of foliage have
to be removed, it is best done over an extended period
of two or more years.

Once the amount of leaf surface to be removed has
been determined, a decision must then be made as to
whether a few large cuts will be made to remove the
same amount of foliage or if several small cuts can be
made to remove the same amount of leaf surface. Large
cuts are probably easier and cheaper to complete, but
result in large wounds which are slow to heal. This type
of pruning may also result in “holes” in the tree where
too much foliage is removed from one part of the crown.
It may also encourage the growth of epicormic or water
shoots.

Where possible several smaller cutsis to be preferred
where the wounds are small and heal more rapidly. No
large holes in the crown are produced and new growth
is evenly. distributed throughout the tree.

Location of cut:

There are two accepted methods for this type of
pruning. These are referred to as heading back and
thinning out. '

A branch which is cut anywhere beyond its point of
origin is said to be headed back. A branch which is cut
off at its point of origin is thinned out. If the same
amount of wood is removed by both methods, the
regrowth of epicormic shoots following heading back
will be much more than following thinning. Thinning
spreads invigorating effects whereas heading
concentrates them in the form of new sprout growth.

When a tree is to be reduced in total size, especially
height, by thinning out procedures the type of pruning
used is referred to as drop-crotch pruning or drop-
crotching (Fig. 3). Another term sometimes used to
describe similar cuts on side branches is selective
cutting. The benefits of this type of pruning are that the

tree has a better appearance when completed and the
results of pruning are longer lasting, and the
appearance of a noticeable trimming line is avoided.

POLLARDING OR DE-HORNING

When trees are severely headed back the resulit is
referred to as pollarding or de-horning. Pollarding
usually results in:

(a) abundant sprout re-growth; ,

(b) the sprouts are usually unsightly and difficult t
control; .

(c) thelarge wounds on the end of branches may serve
as entry points for insects and diseases;

(d) if decay organisms are present, branches may rot
out so that eventually entire large-links may have to
be removed for safety purposes; and

(e) many of the sprouts may be weakly attached and
therefore may break off easily.

All these factors create additional and sometimes
unnecessary maintenance problems and the use of
valuable maintenance time.

Some cases in which this type of severe pruning may
be desirable or even necessary, would include trees in
which considerable dying back of branches due to
heavy insect or fungus attack has occurred, or when the
root area of a large tree has been reduced to the point
where it can no longer supply enough water and
nutrients to maintain a large crown. De-horning is
sometimes used as a last ditch effect to invigorate or
stimulate growth in a tree.

Some trees which respond to pollarding without
serious loss of vigour include elm, lime, plane, poplar,
willow, locust, Gleditsia triacanthos and the Californian
pepper tree, Schinus molle.

Since de-horning is a severe treatment it should be
done only when absolutely necessary. It should only be
practised on those species which respond favourably.
In addition there is always the possibility of decay atthe
cut surface as well as the likelihood of sunscald caused
by removal of a protion of the crown which formerly
provided protection by shading.

Fig. 3 Tree form before thinning or drop-crotching.
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Tree form after thinning or drop-crotching.



. Locatlon etc:

Tree surgery is required to the frees ringed inred on
the attached Drawings Nos.................... and shall be
carried out in accordance with the attached detailed
schedule.

The Contractor should address any enquiries to the
Landscape Architect, or approved authority.

. Damage:

The work shall be carried out in such a way as to
avoid unnecessary damage to the tree being treated
or its neighbours and all prunings shall be removed
and the site left clean and tidy.

The Sub-Contractor shall make good at his own
expense and to the satisfaction of the Landscape
Architect or approved authority any damage
whatsoever resulting from-his work.

8. Bracing of Branches:

Where limbs require it, bracing shall be undertaken
using 6.3 mm (") to 25 mm (1") galvanised
stranded wire to British Standards (as appropriate)
joined and connected by meansof6.3 mm (1,") to 25
mm (1) galvanised long-shanked eye bolts, of
sufficient length to pass completely through the
links, secured by galvanised nuts and washers four
times the diameter of the bolts. The ties shall be set
as high as possible up the branches to be braced,
and holes drilled through the centre of the branches
on the same line as that which the brace is to take.
Where a second tie is required below a fork to
prevent rubbing, a long bolt and washer the same
sizes as above described shall be used, after
cleaning out and sterilizing the crack and dressing

A specification for tree surgery

. Appearance: with approved tree paint.

In all pruning, topping, lopping and thinning
operations the aesthetic result of the work and the
relationship between top growth and roots shouid
always be considered so as to leave a sightly and
balanced tree.

. Examination:

During the course of treating each tree the
Contractor shall be responsible for making a
detailed examination of ail major branches and
junctions of branches to ascertain whether there are
faults or weaknesses in the tree which might not be
visible from the ground and which might constitute a
danger to people, and shall report on his findings to Panel Saw or

the Landscape Architect, or approved authority. Small Hand Saw

. Cuts: Cross Cut Saw, Small

All cuts shall be made to drain freely and shall be Bow Saw, Small

pared smooth with knife or chisel. Cuts in excess of Pole Saw

25 cm (1") diameter shall be painted with an Power Saw

approved wound dressing. Pole Pruner, (Single action)

Pole Pruner, (Ratchet)

Cable Cutters (when bracing)

Crescent Type Spanner (when bracing)
Tomahawk

Axe, 1.1 kg. (2 Ib) head.

Wood Maul 10 cm. (4")

Hammer, Sledge

Hammer, Claw

Hammer, Compound Rubber

Chisels, Heavy Duty

Chisels, Others

Gouges, Augers.

Pliers

. Treatment of cavities in trunks or branches: Brace for Drilling

Where cavities cannot be cut to drain freely, as Item Bits

5, special means of draining shallbe adopted. A3.75 Strong Pocket Knife

Tree maintenance equipment, an initial working list:

. Limbs to be removed or shortened:

In all cases these shall be cut back to green wood,
making firstan upward cut from the underside of the
branch through one quarter of its diameter.
Branches should be removed as close as possible to
the trunk or side branch, as the case may be. Where
the branch to be removed is a heavy one, it may be
necessary to reduce the weight by first taking it off
60-90 cm (2-3") from its junction and removing the -
remainder close to the trunk afterwards.

cm (11,") diameter hole shall be augured diagonally Tree Paint
upwards so as to provide free drainage from the Ladders—Light Aluminium, Extension, Wood or
bottom of the hole, a copper pipe of appropriate Aluminium.

diameter shall be inserted to project 2.5 cm (1")
outside. The inside of the cavity shall be scraped
using a plumber’s scraper (nota chisel) to remove all
rotten wood and well swabbed with approved
disinfectant.

Ropes—Breaking load, not less than 1814 kg. (4000 1b.)
for persons.

Safety Equipment—Goggles, gloves, safety belts and
harness, first aid kit, boots, ear-muffs (if using power
saws), hard helmet.
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Extracts from Data Sheet D-244.
Published by the National Safety Council,
425 North Michigan Ave., Chicago,
inois, U.S.A.

a. This Data Sheet outlines that when proper
supervision, use of good equipment, and adherence to
safe practices and procedures are applied to the above

operations, the accident experience can be controlied.

b. Although tree-trimming operations present many
common hazards such as cuts and bruises, from limbs,
brush, handsaws, and machinery, the principal ones
are the following: -

a. Falls from trees

b. Corntact with energized wires

c. Falling trees and falling limbs

d. Improper climbing and working methods.

c. The man in charge of tree trimming must have a
knowledge of the operations and skills needed to
rerform the job safely. He should be a firm believer in
safe practices and procedures, and should see that his
men follow such practices.

d. Men who do spot-trimming should have a helper
with experience, a clear thinker, who can work as a
member of a team in an emergency or under adverse
conditions.

e. Ifaforeman of seasonal crew has the opportunity to
select his own men, he should evaluate their skills and
match the man to the job so far as possible. When
records or applications are made available, he should
take into account the medical and work history of each
man and discuss with him any questionable items.

f. It is recommended that the younger men climb
ladders, climb in trees, or reach in pruning operations.
Older men should be assigned to ground work such as
clearing away trimmings, loading trucks, coiling ropes,
handiing tools, and protecting the public from work
areas.

g. Each foreman should have a competent man who
can take his place should it be necessary for him to
leave the crew. A crew should at no time be left without
a man in charge.

h. Job briefing should be given before each operation
so that the men wil! fully understand the duties to be
performed and the hazards involved. At this time, the
tools, equipment, and protective devices to be used
should be inspected. Defective or worn tools should be
tagged, with defects noted on the tags, and returned to
the shop or tool room for replacement.

i. The foreman should be consulted and encouraged
to make recommendations when tools and equipment
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Safety when tree trimming

are being considered for purchase. A change in type of
tool or material may enable the crew to work more
efficiently and more safely.

Equipment:

Types of equipment will vary, but for the safety of the
men, the following items should be standard.

j- Satfety belts. Either a lineman’s body belt and safety
strap or a tree trimming saddle should be used. This
equipment has “D” rings to which the snaps of the life
line can be fastened.

" A good tree trimmer’s saddle belt made of nylon-
reinforced fabric is superior to a leather belt. The
tensile strength is greater, the belt is lighter in weight,
and the material is treated to resist mildew and rot.

k.  Rope. Each climbershouid have at least one life line
and one hand line. The lines should be 12.5 mm. (1,")
pure manila hemp or mountain nylon rope, free of
splices. Minimum length should be 30 m. (100’) but a
line about 40 m. (125') or more is recommended
because its double length will reach the ground under
average conditions.

At least two 18.75 mm. (3,"”) bull lines, each 80 m.
(250') long, should be provided for each crew.

Because storage conditions on tree trucks are
usually poor, itis recommended that ropes be treated to
withstand moisture and rotting.

I.  Pole pruners. Pruners should have handles made of
a good grade of wood, free of knots and splinters. They
should be treated to prevent absorption of moisture. It
is recommended that leather guards be provided to
cover the cutting heads when the pruners are notin use.

The type of pruner which has a wire or chain
connecting the cutter head to the lever handle near the
lower end of the pole must not be used in line clearing
work. For electrical safety, it is recommended that an
operating rope (moisture treated) be used, attached to
the cutting head and run through a guide in the end of
the handle so that the rope is always where the hand
can reach it. The: head of the pruner should be so
constructed that it can be locked in the closed position.

m. Ladders. Metal ladders should not be used
because of their electrical conductivity. Ladder feet
should be provided with anti-slip devices such as
spikes, ladder shoes, or similar attachments.

n. Saws. Each saw shouid have a fibre or leather

"guard with a snap so that the saw can be held by aring

in the worker's belt on his side while he is working or
changing position in the tree.




Personal Protective Equipment:

0. Proper clothing is important in the prevention of
accidents. The workman should not wear loose, floppy
clothing, ragged gloves, or worn-out shoes. Safe
clothing for regular tree-trimming crews may consist of
hightop leather shoes with composition soles and
heels, breeches, a long-sleeved sweat shirt or close-
fitting jacket, a cap, and soft leather gauntiet gloves.

Practices and Procedures:

p. Climbing. Before allowing men to climb into a tree,
the supervisor should check the tree for structurai
weaknesses and should brief the men onthe hazardsto
be expected. He should call their attention to dead
limbs and should point out overhead wires and their
distance from the main trunk of the tree.

Trucks with telescoping towers, hydraulic lifting
devices (sky lifts) or telescoping ladders may be used to
reach the main supporting limbs. Trimming can be
done directly from this equipment or used ta climb into
the work area of the tree.

When using hydraulic lifting devices (sky lifts) the
boom and associated equipment should not be
depended upon forinsulation. Warning shoulid be given
to operators not to raise and project the boom over live
conductors.

q. Forunusual jobs whereitis necessary to getnearor
in between live conductors, the electrical supply
authority should-be called to cover the wire with rubber
protection, relocate, or de-energize the circuit
temporarily until the job is completed.

r. When men use extension ladders entirely to climb
into trees, or trim from them directly, the feet of an
extension ladder should be blocked, and the ladder
should be tied to the tree or supported by another
worker. Also the trimmer shouid secure himself to the
rung of the ladder with his safety strap or safety line.
These precautions will prevent the ladder from slipping
and the worker from falling because of over-reaching,
body movement, or movement of the tree itself.

s. Forclimbing tall trees where the first branches are
high and it is difficult or unsafe to use an extension
ladder, a climbing rope can be used. A ropeseat formed
by tying a double bowline on a special tree trimming
saddle belt may be used.

The climber should be cautioned to select a wide
crotch strong enough to carry his weight before he
throws a climbing rope into a tree. It should be high
enough in the tree that he will come to a safe stopping
place if another crotch further up is to be used as a
safety line support.

After the rope has been crotched, the worker should
tie the rope directly to the “D” rings of his saddie. A
heavy spring pressure steel harness snap tied into the
rope with a bowline knot may be used. This fixture is
snapped into the rings of the body belt.

Truck with telescopic tower.

t. Useofrope. Workers should be trained to tie various
rope knots and hitches. They should respect their

_safety lines and should be instructed not to use them for

lowering equipment or limbs.

Before rope is used, it should be visually inspected
along its entire length, and the lays shouid be twisted
open at intervals for spot checking.

It is recommended that ends of ropes be whipped to
prevent fraying and untwisting of strands.

u. Safe handling of tools. Saws, pruners, and other
tools and equipment should not be carried in the
worker's hands while he is climbing. They must be
raised or lowered by means of a hand line. A canvas
bucket is recommended for small tools. The hand line
should be attached at the end of the tool and notin the
middle so that the tool will not slip out and fall or
become caught in branches. '

To raise or lower a pole pruner, the rope must be tied
below the cutting jaws and nottied to or run through the
jaws. Otherwise, if the pole is caught in a tree, the rope
may be cut loose and the pruner will drop, injuring
workers below.
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Using chain saw from telescopic tower.

v. Power chain saws. Important rules for operation of
chain saws.

a.

Clear a space in which to work and get secure
footing. The engine operator should be on the
safer side of the tree.

Wear shoes that provide good footing—not
shoes with smooth slippery soles. in wetandicy
weather, be especially careful of your footing
Do not start the engine and the chain until you
are ready to cut. The chain should not be
running when it is not in the cut. Stop the motor
before you move from one tree to another.
Swivel the blade to bucking position (vertical)
for transporting.

If, in bucking, the saw binds and you want to
back it out of the cut, ground the engine and cut
out by lifting on the tail stock end. This method
will prevent the engine from kicking back as the
chains begin to cut the top.

in all types of cutting, keep the horn on the
transmission against the log. Use hardwood
wedges freely.

Never put a chain in the guide rail groove while
the motor is running, even if the clutch is
disengaged. The clutch should be dlsengaged
when the motor is started.

Note. Safety heimets should be worn.




General:

Men should be called down out of trees immediately
upon the approach of electrical storms and should seek
shelter, as follows:

1. Do not seek shelter under a tree.

2. If possible, get into an automobile or truck which is
not parked in a wide open space or on top of a
relatively bare hillwhere itis the highest objectin the
immediate vicinity.

3. Keep away from wires, especially wire fences.

First aid:

A well-stocked first-aid kit should be maintained for
each crew or work area, and workers should be
instructed to report all injuries promptly for treatment,
regardless of how minor they appear to be.

Lifting:
Before lifting any weight, the tree worker should:

1. Besure clear ground isavailable if the weightis to be
carried from one place to another.

2. Decide exactly how the object should be grasped to
avoid sharp edges, slivers, splinters, or other things
that might cause injury.

3. Make a preliminary lift to be sure the load can be

safely handled.

Place feet solidly.

5. Crouch as close to the load as possible with legs
bent at an angle of about 90 degrees.

6. Keep back as straight as possible. It may be far from
vertical but should not be arched.

7. Lift with the legs, not the back.

&

Summary:
A safe tree-trimming programme must include these

points:

1. Safety rules must be established and observed.

2. Men who meet the requirements of the job must be
selected and well trained.

3. Proper tools and equipment must be provided and
maintained in good condition.

4. Safe methods of using equipment must be
determined and instructions given.

5. First-aid service must be provided.

6. Records of accidents must be kept.

The use of telescopic towers is safe and quick. When a lot of
branch removal over many trees can be programmed then the
cost per tree can be minimised.
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Extracts from:

SPECIFICATION

SECTION ONE: GENERAL CLAUSES

1. Scope

This British Standard gives general
recommendations for tree work. All the operations,
which are described in Section Two, will not always be
necessary. Each tree should
individually, and the work to be done determined in
relation to the age, shape, size, character, condition
and situation of each individual tree. All operations,
whether done for reasons of safety, health of the tree,
space requirements or aesthetics,.should be carried out
so as to leave a well-balanced tree of normal growth
and pleasing appearance.

Appendices list general safety precautions and give
detailed recommendations and examples as to season,
protection of trees when used as anchors and treatment
of roots.

2. Safety

Tree work can be dangerous both for those engaged
on it and for people and property in the vicinity. If work
on a tree necessitates climbing it shouid never be
undertaken by one man on his own. {t is essential that
adequate safety precautions be taken and appropriate
insurance arrangements made.

Appendix A lists some safety precautions.(SeeP75).

3. Season

Most tree work may be carried out at any time of the
year. However, certain operations are best carried out
in particular seasons; appropriate recommendatlons
are set out in Appendix B. See P 55.

4. Equipment

All plant and equipment should be appropriate for the
task. All cutting tools should be sharp. Tools should be
surface sterilized (with methylated spirit) after use on
trees which are known or suspected to be diseased.

5. Workmanship

Adequate skilled supervision is essential throughout
tree work both because it may be dangerous and it is
irreversible.

All operations should be carefully carried outto avoid

damage to the trees being treated or to neighbouring
trees, either by equipment or by falling branches.
Neither heavy mechanical equipment nor building
materials should be allowed within the spread of the
branches. Trees being retained should not be used as
an anchor for winching operations, unless adequately
protected.

All diseased wood, fungi, prunings and rubbish
should be burned during the course of the work or on
completion and the site left clean and tidy. Any holes
should be backfilled with suitable material.

be considered

British standard recommendations for tree work

(B.S. 3998:1966)

Fires should not be lit in such a position that they are
able to damage any surrounding trees or shrubs.
Before lighting a fire on peat soil, a trench should be
dug around the area on which the fire is to be situated.
This trench should be at least 380 mm (15 in) wide and
be of sufficient depth to cut right through the peat and
into the soil beneath. )

Upon completion of the work the fire must be
extinguished. When the ashes are cold, the ground
covered by the fire should be dug over and the trench
around the fire filled in. On peatareas a period of 7 days
should elapse before doing this.

6. Inspection

The estimate of work needed will normally have been
based on judgment made from ground level
Foreknowledge of hidden defects cannot be expected,
but during the course ofthe work acomplete inspection
of each tree should be made, to reveal any additional
defects or weaknesses.

SECTION TWO: OPERATIONS

7. Cuts

All final cuts should be made into living wood to make
possible occlusion by the growth of callus tissue. All
final cuts should be made flush to either stem or
branch. Large cuts require careful paring around the
edges to give a clean and smooth surface which will
allow rapid occlusion. All cuts should be made in such a
manner as to prevent the formation of moisture-holding
pockets.

All cut surfaces or exposed woundsover 50 mm (2 in)
in diameter should be treated with a fungicidal sealant,
preferably within 20 minutes, and in any case within 24
hours. Creosote or coal tar should not be used. The
surface shouid be dry when the sealant is applied;

~artificial methods of drying by heating should not be

used.

8. Pruning

Heavy branches shouid be removed in sections and

~undercut to avoid tearing the bark and lowered by

slings to avoid damage tothe tree and its surroundings.
Final cuts should be made as close to the stem or main
branch as possible; no branch stumps should be left.
(See Fig. 1.) Epicormic growths (water sprouts) should
be thinned, or removed, as required.

9. Litting of crown

Lifting of the crown consists of the removal of the
lower branches from the main stem or branch system
up to a specified height or line indicated. All branches
so removed should be cut flush to main stem or parent
branch.



10. Cleaning out

Cleaning out consists of the removal of all dead,
dying or diseased wood, fungi and rubbish
accumulating in forks. It also includes the removal of
objects such as wires, clamps or boards, where this can
be done without inflicting further damage on the tree.
An inspection for defects not visible from the ground
should be made. Unwanted climbing plants should be
removed.

11. Crown thinning

Crown thinning, the reduction in density of foliage, is
carried outto achieve any or all of the following objects:

safety;

to preserve balance or improve shape;

to admit more light and airto or through the crown;

to reduce weight;

to lessen wind resistance;

to produce more flower or fruit;

to train and encourage good branch development

in young trees. :
Crown thinninn includes the removal of weakly, thin,
crossing and dangerous branches and such sound
branches as should be pruned to achieve the above
objects.

@ *0ao0oTw®

12. Reducing and shaping

The crown of atree may be reduced in height and/or
spread by shortening the main branches at suitable
points to promote the growth of new shoots and to
redevelop as far as possible the natural form of the
species. This operation is a matter of judicious pruning
and should not be construed as lopping or topping.

Some trees are not tolerant of reducing. These
include most of the conifers and some broad-leafed
trees, such as beech and birch, particularly when they
are past middle age.

Some fastigiate trees, such as Cornish elm, should
not be reduced because this will destroy their natural
shape.

Specialist advice should be obtained.

All vertical or near-vertical branches shouid be cut off
neatly just above the nearest suitably-placed live
growth and the branch should be cut off at an angle no
greater than is necessary to ensure rapid run-off of rain
water.

Trees in restricted spaces may need to beshapedtoa
suitable natural form in cases where normal
development is not possible. Trees so- treated will
require subsequent attention in order to maintain this
form. The frequency of this operation will depend on
species, situation and objectives.

13. Restoration

Restoration consists of the careful treatment of
otherwise healthy trees which contain dead or diseased
wood, or which have been mutilated by lopping, or
damaged by gales or vandalism. It should include the
removal of dead and diseased wood, the thinning of
new shoots on sound wood, and the encouragement of
new leading shoots where desired with a view to the
restoration of the tree’s natural shape.

14. Repair work
(a) Bark wounds

Trees which have lost a portion of bark should have
the ragged edge of the wound cut back to healthy
tissue.

The whole of the exposed surface should be heavily
coated with a fungicidal sealant.

(b) Deep wounds

All splintered wood should be removed and the
interior of the wound trimmed to a smooth surface. The
bark should be carefully pared back to live cambium
and the wound heavily coated with afungicidal sealant.

(c) Split branch

Where it is possible for split branches to be retained
they may be supported by cable braces and, in
appropriate circumstances, drawn together by boits.

The interior of the split portion should first be
cleaned and if necessary pared and then treated with
fungicidal sealant. The end of the branch should then
be raised, if necessary by means of pulley blocks, and
the split closed as far as is possible.

One or more holes should then be drilled through the
split portion, bolts inserted and the split drawn together
as the nuts are tightened. Diamond-shaped washers
should be countersunk below the cambium as with
brace bolts.

Where old splits in branches have started to form
callus it will not be possible to close the splitcompletely
without reduction of the callus. In these cases the
wound should be thoroughly cleaned, any decayed
wood removed, and the interior treated with a
fungicidal sealant. Bolts or threaded rod should be
inserted and the cavity filled with a suitable non-rigid
filler, to produce a smooth surface over which the callus
may easily spread.

(d) Root wounds

Damaged roots should be cut to a smooth surface
and treated with a fungicidal sealant. They should then
be re-covered with soil to their natural depth.

Where the surrounding soil level has been drastically
lowered, it may be necessary to construct a retaining
wall or turfed bank for this purpose.

(e) Small cavities

Small cavities, those with no dimension greater than
15cm, should be cleaned out and filled with a suitable
non-rigid filler. This filler should be sloped behind the
bark so that it may be covered by calius more rapidly.

(f) Large dry cavities

A large cavity which is dry should normally be left
open. The walls of such a cavity should be thoroughly
scraped and brushed, to remove any decayed wood.
and then treated with fungicidal sealant.

(g) Large accessible cavities containing water

Where a large cavity contains water and is accessible,
the water, leaves and debris accumulated in the bottom
should be removed, all decayed wood scraped away
and the cavity thoroughly dried out, disinfected with a
fungicidal sealant. it should then be filled, to the lower
edge of the cavity, with a suitable non-rigid filler, the
top of the filling being steeply sloped to give a rapid
run-off for moisture. The upper part of the cavity will
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remain open and may be treated as a dry cavity. (See
Treatment of Tree Cavities, J. O. Taylor).

(h) Large inaccessible cavities containing water

Where a large cavity contains water and is
inaccessible, the depth of the cavity should be
measured with a thin probe and the measurement
marked against the outside of the tree. A large hole
should then be bored upwards at a steep angle to strike
the bottom of the cavity and drain away the water. Athin
gauged copper pipe should be driven into this hole and
left protruding to form a short spout. This will prevent
callus from forming and closing the hole. The holes
should be left open and periodically cleaned out with
rods.
(j) Water pockets in forks

Water pockets in forks should be thoroughly cleaned,
dried and filied with a non-rigid filler, the top of the
filling being sloped to give a rapid run-off for moisture.
(See Fig.2.) Where it is impossible to reach the
bottom of narrow water pockets they may be tapped
with an auger, the water drained away and the auger
hole plugged with a hardwood dowel dipped in wound
dressing. The top of each water pocket should then be
cleaned and filled as specified at Subclause 14g.

(k) Concrete fillings

Concrete should only be used as a filling in the lower
part of the trunks of large trees. After cleaning the
interior and coating it with a fungicidal sealant, the
perimeter of the cavity entrance should first be lined
with a suitable non-rigid filler, 3 mmto 6 mm (‘4 into ',
in) in thickness, to form a seal between the concrete
and the wood. A strong and almost dry concrete
mixture should be carefully tamped in, and when
completely dry its surface should be covered with a
fungicidal sealant.

15. Tree removal
(a) General

In most cases the removal of tree stumps and roots is
to be preferred to simple felling, in order to facilitate
maintenance and to eliminate the risk of infestation.

Where it is known that the death of a tree has been
caused by the honey fungus, Armillaria mellea, it is
essential that the stump and roots should be removed
and burned. '

(b) Felling

Trees to be felled should be cut as nearto the ground
as practicable. Large trees in confined spaces, or near
to other trees and shrubs which are to be retained,
should be carefully taken down in sections.

After felling the stump should be cleaned off
horizontally to present a neat and workmanlike finish.

(c) Killing of roots and stumps

Roots and stumps may be killed by chemical
treatment. Advice should be obtained as to appropriate
techniques and necessary precautions. Damage to
adjacent growing plants may occur. It should be borne
in mind that where there are closely-planted avenues or
groups of trees, of the same species there are likely to
be root grafts. If stumps in these areas are poisoned the
adjoining trees may be affected by the poison being
conducted through the grafts to their root systems.
Roots in these areas may be killed by the continuous
removal of all new growth as soons as it appears.

Correct removal position

of branch.
Incorrect removal.

of branch.

Fig. 1{a)

Second cut.

Branch will tear
away here.
First cut.

Fig. 1(b)  Correct method of removing heavy branches to
prevent tearing of bark.

Fig. 2
Water pocket cleaned out and filled. Apply bracing if necessary.



EXAMPLES OF METHODS FOR TREATM:NT OF
ROOTS WITH AMMONIUM SULPHAMATE OR
SODIUM CHLORATE

(To destroy roots and stumps)

1. Chemicals
Both ammonium sulphamate and sodium chlorate

are highly soluble crystalline soligs and they can bs. -

applied to dry, or in a water solution, to cut stumps,
stems or frill girdles.

2. Solution strengths.

Ammonium sulphamate: 1.8 kg/4.5 |1 (4 Ib per 1 gal

water)
Sodium chlorate: 170 gms/4.5 1 (6 oz per 1 gal water)

3. Methods of application
(a) Freshly-cut stumps :
(i) Make incisions in the sapwood around th
perimeter of the stump. These incisions may
take the form of slots cut with a power saw, or

holes drilled with an auger. They should :be’

from 100 to 150 mm (4 in to 6 in) deep. Fill the
"slots or holes with solution or dry crystals;
or (ii) Prize away the bark from wood around-the
circumference of the stump and insert dry
crystals or pour in solution until near the point
of run off; the solution should not be ailowed to
overflow;

or (iii) Employ combinations of the above methods.

(b) Stumps cut more than 48 hours previously ' o

(iy As in 3a (i) above, but in solution for rapid .

assimilation;

or (ii) Cut notches into the base of the stumps not
more than 100 mm (4 in) apart edge to edge;
apply dry crystals into the notches at
approximately 14 gms (1, oz) per notch;

or (iii) Cut a continuous ‘frill’ girdle around the base

: of the stump and pour in solution until near the
point of run off; the solution should not be
allowed to overfiow.

All treatments are best done on a dry day so that
maximum absorption can be obtained. It would be
prudent to protect treated stumps with some form of
covering at least for a few days, until the solution has
been fully absorbed.

4. Precautions

Extreme care should be taken, in applying either of
these chemicals, to avoid actual contact with nearby
plants or spilling on to the ground where it can reach
the root systems of other plants.

Ammonium sulphamate is corrosive to metal and
should be applied only from plastics or stainless steel
containers. It is not toxic to animals and does not
irritate the skin or have any systemic effects in
moderate doses. It is non-volatile and non-flammable.

Sodium chlorate tends to make flammable materials
more flammable, especially on drying. It is of particular
importance to prevent any of the solution coming into
contact with operatives’ clothing.

Normal precautions should be taken in handling the
chemicals and protective clothing worn where
necessary.

5. Cleaning of equipment

Care should be taken to clean equipment before itis
used for any other purpose. Cleaning instructions are
normally given on the chemical containers.

Acids should not be used.

(d) Stump and root removal

The area and depth within which stump and roots are
to be removed should be clearly determined. The work
may be carried out by grubbing out by hand or by
suitable mechanical means, or by destruction with a
stump chipper. The method to be used should be
selected according to the site conditions.

Preservatives derived from coal tar:

Coal-tar creosote is a black or brownish oil made hy
distilling coal tar. It is a most effective w .d
preservative with the following advantages:

(1) High toxicity.

(2) Relative insolubility in water resuiting in a great
degree of permanence when used out of doors.

(3) Ease of application.

(4) The ease with which its depth of penetration can
be determined.

(5) General availability and relatively low cost.

It has certain disadvantages however, namely:

(1) Freshly creosoted wood can beignited easily and
will burn readily.

(2) The odour is unpleasant to some persons and
may be considered objectionable.

(3) The colour is unattractive and it cannot be
painted over easily.

Creosote does not water-proof timber to any great
extent, its efficiency as a wood preservative being due
entirely to its high toxicity to wood-destroying
organisms combined with its high degree of
permanence.

A grade of creosote conforming to the New Zealand
Standard Specification for Coal-tar Croesote for the
Preservation of Timber should always be used when the
condition and situation of the timber require the
application of creosote.

Zinc and copper naphthenate:

The naphthenic acids from which zinc and copper
naphthenate are obtained are derived from petroleum.
These acids are used extensively as point dryers and it
is their salts, such as zinc or copper naphthenate which
are used as wood preservatives. Both zinc and copper
naphthenate are costly compared with say, creosote.
Naphthenates can be bought ready tousein solution or
as concentrates for subsequent dilution with power
kerosene. The concentrations used are: zinc
naphthenate 2 per cent metal by weight, and copper
naphthenate 1 per cent metal by weight. (Trade name.,
‘metalex’).
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Although not a new idea, many parks departments
still do not possess a rammer of any form and use the
rather out-dated methods, such as amaul or the back of
an axe, for driving stakes.

Stakes, 183 x5 x5cm. (6' x 2" x 2"} are expensive and

many are damaged on driving and are therefore not.

reusable. Damage results mainly by the top surface of
the stake not receiving even pressure from the axe or
maui, resulting in splitting or portions of the stake
hreaking away. This in turn renders the stake useless
for future use and it will have to be replaced
immediately.

However if a rammer is used, the downward
movement plus a wide, even bearing surface minimises
completely the chances of breakage. :

Construction: )
Construction is simple. Materials required:

76cm (30") of 1.2cm ('4") reinforcing steel

91cm (36") of 8.9cm (3'4,") galvanised pipe
8.9cm (3',") square of 1.2cm (14,") steel plate

Welding assistance is required.

Stake rammer showing the operation at chest height.

STAKE RAMMER FOR PARKS
AND STREET PLANTINGS
COOLIVER

1. Cut galvanised pipe to correct length and ctean off
sharp edges.

2. Cut out steel capping plate using galvanised pipe
as a pattern. Bevel one edge of the plate and end of
pipe, then weld together.

3. Cutthe reinforcing steel in two 46cm lengths then
using heat bend 90° at approx. 7.6cm from each
end and butt-weld to opposite sides of the pipe at
the measurements shown.

4. The finished rammer may now bhe painted
preferably in acolour thatis easily seen to minimise

. loss.

Benefits of use:

1. Stake driving becomes a one man operation

2. Stake, once inside the galvanised tube can be kept
straight while driving is in progress.

3. The -galvanised tube, constructed without the

" handles is -extremely useful when stakes are

needed close to trees and hetween branches

4. Less effortrequired by the operator and ona 180to
213cm (6’ to 7') stake the operation is at chest
height and not above the head.

5. Greater safety to the operator and assistants from
misguided axe or mallet blows.

1.2¢cm
. End bevelled
Y PR 4 and welded
19 cm
*,,__-_ & Butt welded
30 cm
L]
* by
7.6 cm Note. Handie may be
t made longer if desired
'
¥
|
50cm
1
v
'
]
{
f
T e 3
8.9cm.

Stake rammer (not to scale)




Tree planting technique staking, tying., protection.

introduction:

The importance of tree planting technique can not be
stressed strongly enough within the parks field today.
Trees form the basis for the visual and functional
requirements of all parks and must be able to reach
maturity with the least amount of attention.

It is important therefore to have a clear
understanding of the planting procedures necessary
for healthy growth. Incorrect procedures cause many
of the tree maintenance problems experienced in park
departments throughout the country.

Trained staff are important, but they must also be
able to pass on correct planting information, to
apprentices, parks students and the general staff.

The site and plans: ‘

The person in charge of planting, should have first
hand knowledge of the site and may have even
produced the landscape plans. If not, then he should
make himself known to the landscape architect or
designer and discuss the site and factors effecting it.
This will eliminate mistakes and all factors affecting the
planting can be planned and designed for.

Some factors affecting planting:

A. Soil—An examination of the topsoils may be
required together with a pH test.

B. Local climate—Be aware of frost pockets, the
direction of prevailing winds, the average rainfall
for the area and any micro climate conditions
which may effect the site. e.g. fumes of pollution.

C. Existing vegetation—Records of existing trees on
or near the site should be consulted so that
information can be incorporated within the design.

D. Water—The presence of rivers, streams and
amounts of ground water will determine the
“drainage necessary. Water supply in turn will
influence the selection of tree types.

Once on the site with the plan, attached to a clip
board and protected against the weather by a
polythene cover, marking out can begin. This is done
by first measuring the sites of the major or specimen
trees, enabling the person in charge to gain an overall
idea of the design. These sites are then used as
intermediates for the measuring and placement of
further trees.

Marking may be done by turning over a turf or by using
a suitable stake such as a surveyor's peg.

C. Oliver

Selection of tools:

Although relatively basic, the correct tools are
important for any tree planting operation and must b
of good quality, and kept sharp. For example a well
equipped maintenance and planting gang should have
spades, post rammer, or mallet, pruning knfe
secateurs, lopping shears, pruning saw and a claw
hammer, thus enabling them to complete most planting
operations. Poor tools result in disinterest and poor
workmanship.

Preparation of site:
There are two methods to be considered when
preparing tree sites.
1. Hand dug sites—Traditional method.
2. Post hole or machine dug site.

1. Hand dug site:

After marking has been completed site preparation
may be started. A spade (not shovel) is used to cut a
circle of turf (approx. 46-50cm (18”) diam. depending
on the size of the tree to be planted) around the site
marker. This turf is removed and placed alongside the
hole, along with the soil to the depth of the spade. This
then leaves the site open so that the bottom of the hole
may be turned over, incorporating the turf chopped up
Some manure may be incorporated to this stage but be
careful notto overdomanuring as rootburn may result
If plants are to be planted immediately then leave the
site open, but if many sites are to be prepared then the
top soil must be placed back, to prevent the site drying
out.

A hand dug site showing chopped turf from surface separate
from lower soil. Note bottom of hole forked over
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2. Post hole or machine dug site.

This method isidealwhere alarge number ofsites are
required or where the digging is difficult. 1t is carried
out by using a portable or tractor P.T.O.-driven post
hole digger, either with a standard auger or a larger
preprograted auger. If large sites are required the same
effect can be obtained by varying the number of holes

dug and then digging in the surplus areas. After the

hole or holes have been dug the sides may be widened
and the hole levelled up to a spit deep 30cm (12"). But
be sure to firm the bottom of the site to stop sinkage
once the tree has been planted.

Hand-dug site.

Advantages
1. |deal for positions out of reach of machinery.

2. Essential for the training of staff and apprenticés in
the correct horticultural approach to tree planting.

3. ldeal where a small number of sites are required.

4. Lends itself to sites in need of special treatment, e.g.
the addition of peat, compost, etc.

Disadvantages

1. In hard ground both labour input and the quality of
the job are effected.

2. Will discourage staff if continual hard top and sub-
soils are experienced.

3. Poor labour will effect the numbers of sites prepared
in a day.

4. The sub-soil or pan will not be effectively broken up
giving poor drainage and restricted root movement
which may result in death.

Post hole or machine prepared Site

1. Insures that sub-soils are penetrated allowing good
drainage and root movement.

2 Suitable when ashortage of labour is experienced or
where labour is untrained.

3. Allows top soil and sub-soil to be mixed producing a
better medium for root growth.

4. Where large numbers of sites are to be prepared,
both time and labour is minimised.

Disadvantages

1. Shrinkage of the soil, after planting may occur if not
compacted correctly.

2. The mixing of sub-soils may for some plants“b’eﬁ
undesirable.

Selection of plant material

This is an important aspect of tree planting. It plays
an important part in the future maintenance and
general development of the overall landscape design.
Check plants either as they are collected from the
nursery or on the site itself, for disease, damaged roots
or main leaders and good root and stem structure.
Many trees never reach maturity becuase of physical
deformity and other problems not observed and
remedied at planting time. Many years growth may be
wasted by allowing poor quality trees and shrubs to be
planted.

[o9]

1mportant too, is the selection of plants suitable for
the site (e.g. salt-wind, water or drought resistance.)
but this should be considered at the planning stage and
not |ater.

Preparation of plant material

‘Plants:obtained from the nursery may be bare rooted
so make sure:that, both on the site and travelling to it
the roots are covered and kept moist. Many a plantsman
will forget, and leave roots exposed to wind and sun
resulting in the “"white" rootdrying out or the loss of soil
from the roots making the plant hard to firm in the
ground.

Plants may be balled up in scrim wh|ch may be
removed, but if the “white” root has grown through the
scrim, do notremove the scrim. Instead cut the scrimin
shreds, peal back the top and again cut carefully so that
new raoot growth is not damaged or hindered in any
way.

Smaller trees and shrubs will usually be in P.V.C. pots
or tubes, are easily removed but will stili need the roots
teased out to encourage new root growth.

If plants are in clay pots make sure that the pots are
well watered before.removal otherwise damage on
removal may occur to roots clinging to the side of the
pot. Again, make sure the roots are teased out.

Trees as they may be received from the nursery. (Left to right)
Balled Bare rooted, P.V.C., Liver pails, Tubes, Plastic (square
and round) Clay pots.




Planting

Re-open the planting site, if notalready preparedtoa
depth suitable to receive the tree. Allow for the roots to
be spread out and at the same time, move the trees
roots around the stake so that the stem is
approximately 10-15cm (4-6") away.

Now place the remaining soil over and around the
roots, lifting the tree slightly with a shaking movement,
to bring the tree to its correct heightin the ground. This
enables the soil to filter through into cavities between
the roots. Firm well, using the heal of the boot but be
careful not to remove bark from stem or scrape the
roots. Finish off by edging around the site with a spade
and remove excess soil.

Points to note

A.  The tree or shrub must be firm in the ground as
movement by the wind will result in damage to
new roots, twisting of the stem at ground level
and subsequent death,

B.  When positioning the tree in the hole place it so
that it bends away from the stake. This enables
thetreeto be pulled and tied back to the stake. Itis
difficult to keep a tree off a stake and this results
in stem damage by chaffing. '

C. Do notwaterunless necessary, but letthe soiland
tree settie naturally. Pugging and shrinkage may

occur resulting in cracking of the soil around the
roots.

Staking

Always place the stake prior to planting to limit
damage to roots. Allow room in the site for the tree and
if plants are bare rooted carefully move the roots
around the stake so that the stem is 10-20cm (4-8")
away from the stake.

Stake positions vary greatly, e.g.

A.  On the side of the prevailing wind so that trees
may be tied back.

B. Nearest walkways or access ways to prevent
damage by the pubilic.

C. Ontheuphill sideto give protection from persons
or machinery running down hill.

D. An additional stake may be necessary on the
opposite side to limit damage to the trunk by
‘mowers or other machinery.

Stakes

These may be of many sizes and types depending on
personal preference, but the standard stake is a 5cm x
5cm x 183cm (2" x2" x6"') pointed tanalised pine, Pinus
radiata or red pine Dacrydium cupressinum stake.
Pinus radiata is preferred as it is easily nailed, sawn.
Provided it is clean it has good impact resistance and
therefore is reusable. Red Pine tends to split and
possesses resin pockets and breaks easily.

Planting—Stake is positioned first, then the tree is
planted so that it may be drawn back to the stake.

Tieing—The tree after planting is tied back to the stake.
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Tieing

Trees ties may be of a treated twine, rubber straps
such as bike tyres or of a manufactured material. The
stem should be held firmly, top and bottom, depending
upon the size of tree, but some movement shouid be
allowed to prevent the top snapping off in a high wind.

First nail the tree tie to the stake in a pre-determined
position, then wrap the tie around the tree stem and pull
the tree back to the stake and secure, allowing enough
surplus tie for expansion.

Tielng the tree secured to the stake at approximately 15-
25cm (6-10") below the top of stake.

Pruning to shape

Pruning depends upon the tree itself but generaliy,
bad leaders or broken limbs should be removed priorto
planting. Once planted some additional pruning may
be necessary to establish the main leader or to thin out
branches giving the tree a better shape and reduce
transpiration. Do not remove side branches up the stem
but shorten back the branches as this strengthens the
main stem in the early years and forces growth to the
top. Street trees may need side limbs removed to give
clearance but preferably this should have been carried
out in the nursery.
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Protection

Protection may not be considered necessary in
normal plantings, but in areas where vandalism or
exposed conditions prevail then some form of
protection should be considered. This can be relatively
simple and perhaps from the cost viewpoint the simpler
the better.

Normally a tree will have one support stake and may
only need an opposite stake to stop damage occuring.
To give greater protection, additional stakes may be
added. Nailed or stapled to these may be protective
materials such as scrim (treated) sarlon or similar
products, or bird netting giving a complete protective
shelter around the tree. In areas where vandalism is
severe 3 0or 4 5cm x 5cm x 183cm (2 x 2" x 6" ) stakes
plus bird netting will provide a successful protection,
but inspection and maintenance must be frequent to
keep damage to a minimum.

Eucalyptus with added protection using additional
’ stakes and bird netting

Conclusions

1. Become familiar with the site and the landscape plan
so that all plants and planting materials may be
purchased, checked and organised prior to planting.

2. Make sure that all personnel under your control
know how you wish the planting programme to be
carried out. )

3. Check to see that all planting sites are prepared in
the correct manner.

4. Checkthatall trees have been planted correctly even
if this means a plant to plant inspection.

5. Assess the conditions that may effect plantings and
arrange the correct staking and protection to suit.

6. See that only the best trees are planted and that
pruning is carried out if necessary. This will greatly
effect the growth of the trees and the maintenance
programme in the future.




CAVITIES in the trunk of a tree or a main branch may
arise for a number of reasons. The common causes are
physical injury from mowing machines, tractors, motor
vehicles, storm damage or the incorrect removal of
branches. All cavities originate from neglected bark
injury following which the soft sap wood dries aut.

If a wound to a tree trunk is not correctly treated,
rotting may commence in the sap wood and gradually
extend into the centre and downwards in the trunk.

In vigorous growing trees small wounds will callus
over but in older trees these wounds if untreated may
lead to decay due to the entry of wood rotting fungi and
boring insects. Cavities in tree trunks or branches do
not aiways reduce the vigour of trees nor do they
necessarily weaken them structurally. Some trees are
however weakened and disfigured and attention to the
problem is indicated.

The objectives are to improve the appearance of the
tree and prevent the spread of decay.

By thoroughly cleaning out a cavity of dead and
diseased material and washing it with disinfectant
further spread may be checked.

Method of cavity cleaning:

When cleaning out a cavity use sharp and suitable
tools such as chisels, gouges, mallet, tomahawk,
knives, scrapers, brace and bits. Power tools for drilling
and gouging are ideal if the source of power can be
extended to the tree being treated.

All discoloured soft and obviously diseased wood
must be removed as far as possible in the direction
which it extends. The hard clean wood is then washed
with a disinfectant, taking care not to get any of the
chemical on the live bark. A 50% tar and 50% creosote
mixture is satisfactory and cheap. Copper naphthanate
{trade name “Metalex”) diluted 1 part to 3 parts power
kerosine is an excellent fungicide which penetrates
readily. These materials must be kept away from the
living cambium tissue.

All cavities must be shaped so that no water packets
remain. In some rare cases it is necessary to ingert a
125 cm to 25 cm (%" to 1") copper pipe at a
downwards angle from the bottom of the cavity to drain
water away.

Brick and mortar, cork products, sawdust
compounds, asphalt mixes, various kinds of sheet
metal, concrete and foam polyurethane have been used
to fill cavities in trees.

The decision to fill a cavity in a tree trunk must be
made after full consideration of the benefits and cost.

The necessity to fill a cavity in a tree should be rare in
the extreme. The majority of cavities are best left open
where they can be readily inspected and cleaned and
where further deterioration can possibly be checked by
cleaning and washing with a sterilant.

Cavity filling does not add strength to the trunk of a
tree. Seldom if ever should a cavity in a branch need to
be filled.

Treatment of tree cavities

J. O. Taylor

Indication of the need to fill a tree cavity:

The filling of a cavity in the main trunk of a tree is
indicated as follows:

1. When a tree is in prominent public view and the
cavity is unsightly.

2. When the cavity extends to ground level and
because of its proportion and depth it would be
impossible to keep clean of debris.

3. When there is a distinct possibility that the bark wiit
be able to re-grow and cover over the cavity.

The growth of bark on the perifery of atarge cavity is
usually such that it grows slowly and rolls inwards
and does not grow across and close the gap.

If a solid core to a cavity is provided then there is
greater possibility that the bark will grow across this
and eventually meet in the centre and seal the
wound.

A basal cavity which is best left unfilled but periodically
cleaned of debris.
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FILLING TREE CAVITIES
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Cavity prepared.

Concrete:

Concrete for filling tree cavities has been used for
many vyears. Where it has been carried out by
experienced operators it has proved to be very effective
and durable. It is a relatively siow and expensive
operation and incorrect application often leads to the
cracking or collapse of the filling. If deterioration
occurs behind the cavity it is a laborious exercise to
remove the entire filling and re-do the work.

For large-scale tree maintenance the use of foam
polyurethane has replaced concrete as a filling
material, because it is easier and quicker to apply.

However because of its value where only one or two
cavities require filling the use of concrete is briefly
described.

Materials required:

Pre-mix sand and shingle aggregate to 2.5 cm. (1").
Cement, preferably quick setting.
Rubber or plastic weather stripping,2.5¢cm.widex1.5¢c
thick.
Galvanised flat-head 2.5 cm (1") nails.
Galvanised nails, 10 cm. (4"} rose head.
Tree dressing, Tar-paper or thin polythene film, Lamp-
black.

Technique of application:

The cavity is prepared as previously described and
painted throughout with a tree-wound dressing or
sterilant. The cavity behind the opening should be
gouged out larger than the opening so thatthe concrete
will be locked in. The large galvanised nails are driven
in at approximately 20 cm. (8") centres and bent
slightly. These are to act as locking keys to hold the
concrete. The weather stripping is nailed around the
outside edge of the cavity to protect the cambium area.

Concrete, sufficient for about a30cm.to40cm. (1'to
1'4") block to be poured is mixed in the proportions of 4
parts pre-mix sand-shingle and 1 part cement. The
mixture must be relatively dry so that it will remain
together but not flow or ooze. Very careful addition of
water is required to achieve this. The mixtureis putinto
the cavity in small portions and tamped firmly into all
pockets and recesses. A piece of broom handle or
similar piece of wood, approximately 60cm. (2') longto
which some scrim or canvas has been secured to make
a tamper is suitable. To prevent the concrete slumping
out as the work progresses a heavy sack folded, is held
over the outside of the cavity by hand or by the knee.
Depending on the size of the cavity, one, two or more
divisions in the concrete must be provided. Thisis done
by finishing each section with a concave or spoon-
shaped top and then laying over a sheet of polythene
film cut to shape. The next section of concrete is then
added.

The reason for the divisions is to allow for movement
and twisting of the tree trunk during high winds. The
divisions become, in effect, ball and socket joins and
prevent the concrete from being cracked in other
places.

The surface is left rough for a short period of time
until it may be safely smoothed by a steel trowel. it is
shaped to the contours of the trunk leaving the edge

“slightly recessed against the weather stripping.

A faint depression may be etched across the cavity at
the line of the “bali and socket” division.

Lamp black is finally dusted on the outside surface
and trowelled over to permanently blacken the cavity.

A cavity successfully filled with concrete. Note spread of
callus across concrete; also note division in concrete to form a
“ball and socket” join.



Foam Polyurethane:

The use of Foam polyurethane for filling tree cavities
is described in Publication No. 58. “Polyurethane for
filling tree cavities”, King, Beatty and McKenzie,
University of Massuchusetts, 1971.

The use of this material was first demonstrated in
New Zealand at the Tree Maintenance block course at
Lincoln College, May 1975.

It is a relatively easy material to apply, the technique
becomes quick and inexpensive provided there are a
number of cavities to be treated.

Foam polyurethane has been tested for resistance to
micro organisms and it has been found that fungi,
bacteria or other growths do notgrow onitorcauseitto
deteriorate.

The cost of Foam Polyurethane is $34.00 for 18 litres
(4 gals) Jan, 1976. (Polyurethane Services Ltd, 31
Phillips Street, Linwood, Christchurch).

The density is .32 kg/m 3 (2 ib/c. ft) so that the cost of
material for a cavity requiring .028m3 (1 cu ft) is
approximately $1.50.

Technical details:
Two materials, Propocon F158, stable separately.
Mix time 15 seconds.
Cream time 30-40 seconds.
Rise time 150-190 seconds.
Tack time 150-190 seconds.
Hardening time 10 minutes approximately.
Operating temperature, above 18°C (65°F).
Water absorption, virtually nil.
Volume expansion x 40.
Slight heat is produced during expansion or rise time.
Solvent, methylene chloride.

Materials required:

Propocon, F158 (Foam polyurethane). Methylene
chloride. Shellac, Tree wounddressing. (Pruntect,N.Z.
Fruitgrowers Federation Ltd).

Rubber stripping 2.5 cm x .15 cm (1" x %¢").

Rubber sealing strip, 4 cm wide with a 1 cm diam. roll
(14" x 3%"). (See Fig. 1.).

2.5 cm (1") flat-head galvanised nails.

Thin aluminium sheeting.

Measuring mug or cup, and mixing bowl or bucket.
Mixing paddle or spoon. Auto body filler. Black paint.
Thin lubricating oil and brush.

Auto body putty and hardener.

Technique of application:

After the cavity has been thoroughly cleared of alt
loose, soft and diseased wood it should be painted
internally with a suitable tree wound dressing. If itis not
possible to reach all areas with a brush then the
dressing should be applied with some sort of hand
spraying apparatus. Wherever live bark or cambium
tissue has been cut or trimmed during the preparation
of the cavity, this should be painted with shellac.
Weather stripping is then tacked over the cambium area
in those cavities which require additional protection
and sealing.

A rubber sealing strip is tacked around the cavity
using galvanised nails so that a cushion seal for the
aluminium sheeting is provided. (See Fig. 1 and 2.).

Fig. 1. Cavity cleaned,sterilised and sealing strip tacked into
place.

The aluminium sheeting is cut to a sufficient size and
shape to adequately cover the cavity opening.

Paint or spray one side of the aluminium with a thin
oil or grease to prevent the polyurethane from sticking
to it. Nail the aluminium sheet over the cavity making
sure no escape gaps for the expanding polyurethane
are left. A small opening must be left at the top into
which is poured the polyurethane.

Fig. 2. Aluminium sheeting secured over cavity leaving
space for adding foam polyurethane.
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Fig. 3. Measuring ingredients.

Pour a measured quantity of one of the liquids into Fig. 5. Pouring mixture into cavity.
the mixing container. Next pour an identical quantity of
the other liquid into the measuring vessel. With the The expanding polyurethane will take approximately
mixing paddle ready, add the second measured liquid 4 minutes to reach the top of the cavity during which
to the mixing container and immediately and time there will be a temperature rise of approximately
thoroughly mix the ingredients for 12 seconds. 20°C.

Without delay pour the mixture into the cavity using a
funnel if necessary. (See Fig. 3, 4 and 5.).

Fig. 6. Expanding polyurethane appearing at top of cavity.

If insufficient polyurethane has been mixed to fill the
cavity then more can be added after 10 minutes.

The aluminium sheeting can be removed when the

polyurethane ceases to be tacky, normally in 10 to 15
Fig. 4. Thoroughly and speedily mixing ingredients. minutes.
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Fig. /. Application of auto body filler prior to painting.

Pare back and shape the filling with a sharp knife to
match the trunk contour. The filling should be cut back
to the trimmed cambium area so that new bark will be
encouraged to grow over the filling.

Finally prepare a quantity of auto-body filling
compound with hardener. This is applied with a blade
or putty knife over the surface and shaped to a smoothe
finish.

The hardened surface may then be painted,
preferably with a black oil based paint. (See Fig. 7.).

Avoid if possible splashing or spilling the mixture
onto hands, tools or clothes. Clean receptacles with
methylene chloride.

Susceptibility to vandalism:

Foam polyurethane is easy to cut, chop and gouge. It
burns relatively easy emitting a dense black smoke.
While the auto body filler will give a hardened surface to
the filling it is not sufficient to withstand the hackings or
diggings of vandals. In areas where this may occur then
it may be necessary to cover the filling with heavy
aluminium or galvanised iron sheet carefully cut to
shape.

RECOMMENDATIONS FOR TREE WORK

BRITISH STANDARD (See P42)
APPENDIX B. SEASON
Nature of work Season

Pruning Through the year

Comment

Special care should be exercised

with birch, sycamore and mapie,
which will bleed profusely if
pruned between early August and
late December (New Zealand).

Reducing and Dormant season

reshaping only —

Repair work Throughout the year: Avoid heavy frosts and wet
except for species conditions
likely to bleed
during early spring

Cavity filling Throughout the year Avoid heavy frosts

(Open or sealed)

Cabling

Throughout the year

Felling and grubbing Throughout the year

Thoughout the year:
advantageous when
in leaf

Cleaning out

Throughout the year:
advantageous when
in leaf

Thinning






Extracts taken from “Transplanting semi-mature
trees”; a booklet prepared by
Landscape Design Section, Lincoin College, 1971

Introduction

The moving or transplanting of large trees is not a
recent activity but dates back many centuries. Basically
the process of moving growing plants from one place to
another has changed little from early times, however
our increased knowledge of plant ecology and
physiology and the development of more efficient
machinery and equipment have brought about many
improvements in the techniques of moving semi-
mature trees.
. Definition

Semi-mature tree: A tree or shrub at an advanced stage
of growth which is to be transplanted with an earth root-
ball, or in certain cases bare roots, and is of such
combined size and weight that special equipment will
be needed to carry out the operation.

Such trees will generally be between 6m and 15m
(20ft and 50ft) in height and will weigh between 250kg
(5cwt) and 10 tonne (10 ton); they also include certain
shorter trees and shrubs, which weigh more than 250kg
(5cwt) and need special lifting techniques or
equipment because of their spread and weight.

ll. Season for Transplanting

All transplanting should normaily be carried out
during the dormant season for the particular species
and in weather conditions suitable for the operation.
When it is unavoidable that transplanting be carried out
between September and March inclusive, great care
and attention to detail are required: additional special
techniques will generally need to be employed. Ideal
conditions for planting are when the weather is dull and
the ground is moist and workable.

Coniferous and other evergreens are best
transplanted in late autumn and early spring. They
should not be planted during periods of freezing wind.
The object is to prevent excessive transpiration from
the foliage without some compensatory action from the
root system. An antidesiccant spray is advised for use
on evergreens before transplanting and again after
planting. This spray should not be applied during rainy
or frosty weather. .

Deciduous trees may be transplanted throughout
their dormant period.

Transplanting during frosty weather

During normal N.Z. winters, the cold weather is
seldom severe enough to cause damage to roots within,
or on the periphery of, prepared earth root-balls,
particularly when wrapped. Transpianting semi-mature
trees with a balled root at this time can therefore bring
the advantages of frost-bound ground, giving excellent
conditions for vehicles to operate, of particular
importance on sites which are normally soft and rather
inaccessible, and the roots in the root-ball may suffer
less damage during the operation.

Transplanting semi—mature trees

Iti. Preparation by roat pruning etc.
Period of preparation

For successful transplanting trees should be
prepared well in advance for the move. As it is not
practicable to remove the entire root system with the
tree, a new fibrous root system, as close to the trunk as
possible must be created by root pruning. This should
be done at least one full growing season ahead for
those trees that transplant easily; at least two growing
seasons ahead for more difficult trees. Older
specimens, and species known to transplant less
readily may need even longer.

Season for Preparation

The ideal time for root pruning is between early
autumn and early spring. Species such as silver birch
and plane, however, should be completed before early
spring as they bleed freely from cut surfaces at this
time.

The advantages of autumn pruning—and for the
same reasons autumn transplanting—are not aiways
realised. While active shoot growth has ceased at this
time, root growth continues. With the soil still warm,
decreasing day temperatures, heavy dews and
increasing rainfall, considerable new root growth may
be made before winter sets in.

Size of prepared root system

¢ As a general rule of thumb, the diameter of the
prepared root-ball should be about 10 times the
diameter of the stem measured 1m (3ft) above the
ground. Trees planted with a large root-bail are
normally more windfirm, and generally recover faster,
than those with a small one or with bare roots. Various
factors, however, determine the desirable size of root-
ball to be made:

(a) Species: Smaller root-balls may be formed with
species that transplant easily than with the more
difficult trees.

(b) Size and habit of growth: Generaily, the larger the
crown, the larger the root system that should be
prepared.

(c) Age and condition: The younger and more
vigorous a tree is, the more easily it will adapt itseif.
With such specimens a slightly smaller than normal
root-ball may be adequate.

(d) Natural rooting habit: Smaller rootballs are
possible with compact fibrous root systems than
with sparse, elongated roots. Species with
pronounced tap roots require a deeper root-ball
than normai.

(e) Type and depth of soil: Soil influences root growth
and therefore ball size. Sandy loams promote
compact fibrous roots, while clays encourage more
rambling growth. Rooting depth is also influenced
by the depth of top soil, the presence of hardpan,
rock or a high water table.
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(f) Nursery-grown stock: A tree that has frequently

been transplanted when fairly large, will probably

have a fairly compact root system, from which a
smaller-than-normal root-ball can be formed.

Method of root pruning (see Fig. 1)

When the size of the rootbali has been established, its
perimeter should be marked on the ground and a
vertical trench 250-300mm (10 inches to 12 inches)
wide dug round it. The trench should reach to just
below the lowest lateral roots, undercutting slightly and
severing all roots encountered in the process. This may
be done by hand, or mechanically by a trench-digging
machine. When trench digging is complete, the roughly
severed ends of roots should be cut back cleanly with

‘secateurs or aknife. To keep the trees stable during this

undercutting operation, only half the ball at a time
should be undermined while the tap roots are cut and
the ends treated. This basic method of root pruning
may be varied to suit circumstances. For shallow-
rootedtrees, a sharp spade inserted vertically round the
marked rootball circumference and severing the roots
will probably be all that is necessary, as such trees
seldom form tap roots. In exposed positions, 3 or 4
roots may be left unsevered to ensure stability;
alternatively stays or guy wires should be used. In cases
where the preparation period is more than one growing
season, two alternative quarter segments may be
pruned each year.

Roots before being pruned

reparation by trenching and severing lateral roots
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Subsequent stimulated growth within the root-ball and into the
original preparation trench

Remaining segments to be
prepared in the.second season

Method of preparation when spread over two seasons

Fig. 1 Preparation by root pruning




Back-fill Material

Ideally, the back-fill for the trench should be fertile,

medium loam mixed with humus-forming materials
such as peat, leaf mould or old, welil-decayed farm
manure—with the further addition of sand or other
gritty materials in heavy soils. Any special
requirements of the tree should be considered at this
time. Topsoil imported for a tree intolerant of free lime,
for instance, should be of an appropriate pH value.

Branch pruning

At this stage any broken, dead, dying, diseased or
unwanted branches should be pruned from the stem or
crown; any minor wounds shouid be repaired. In
removing branches or stubs, the final cut should be
made flush to the branch or stem from which they
originated, so to assist rapid healing. All cuts over
25mm (1 inch) in diameter should be sealed with an
approved wound sealant.

Fertilising and watering

Fertilisers assist considerably in promoting rapid
root growth and minimising pruning shock, particularly
on poor-soils, with older trees, and where only a short
preparation period is possible. A well-balanced,
organic fertiliser is best, used at the rate of about 140
grams per square metre (4 ounces per square yard) asa
top dressing. Alternatively it may be placed within the
root-ball, well bulked with sand, peat or leaf soil.

Early spring is the best time to apply fertilisers but, if
dry, the root-ball should be thoroughly moistened first.
Watering, otherwise, is normally unnecessary unless
there is a prolonged dry spell between preparation and
transplanting. :

IV. Preparation of tree hole

To avoid delays when the tree is out of the ground,
the new hole shouid be prepared well before the tree
arrives on the site.

Size and shape

The hole should be at least 0.6m (2ft) wider and
230mm (9 inches) deeper than the rootball; deeper stili
in very poor, well-drained soils, and wider in poor soils
with a high water table or impeded drainage. This
allows for an adequate addition of good topsoil all
round. Holes may-be round or square, with vertical
sides for easy planting. The bottom should be slightly
raised in the centre to assist drainage and broken up
with a fork to a depth of about 230mm (9 inches). After
forking, it should be firmed again to keep settlement to
a minimum after planting. Some 150-230mm (6 inches
to 9 inches) of good topsoil should then be spread over
it and shaped and firmed as before.

Digging the hole .

Mechanical diggers can be used except where they
cannot operate through lack of space or because of
underground services. Usually mounted on the rear of
tractors, they can produce holes rapidly and only a
minimum of handwork is needed to complete the job.
Care should be taken to roughen any glazing or
compacting of the sides of the hole caused by the
digger. Good topsoil should be stripped off first and put
on one side for re-use; subsoil and unusable material
should be disposed of.

" Topsoll and drainage

If there is insufficient natural topsoil on the site, more
should be imported. The addition of fertilisers is seidom
necessary if good quality topsoil is obtained though,
where large quantities are involved, it is advisable to
have a sample analysed, so that any major deficiency
can be corrected. In very heavy soils the hole may need
a drainage layer of crushed stone or gravel at the
bottom and a rubble or tile drain leading to a suitable
outlet. Alternatively, the tree could be planted proud of
ground level, in a very gently graded mound.

V. Pre-lifting operations

Whatever method of transplanting is used, certain
operations must precede the lifting to minimise the
danger of damage to the tree.

Tying back low branches

Any low-growing branches that might impede
transplanting operations or be damaged shouid be tied
back out of the way with ropes or hessian.

Watering and anti-transpirant sprays

If the ground is dry the tree should be thoroughly
watered at least 24 hours before lifting. In addition to
watering, all evergreens, as well as any deciduous trees
in leaf, should be sprayed with an anti-transpirant.
Applied by a power sprayer as a fine mist to the entire
aerial surface, the anti-transpirant forms a thin fiim
which blocks some of the stomata, thus reducing
transpiration. Itimmediately starts to break down under
atmospheric conditions and normally lasts for several
weeks. These sprays may be used in winter, too, when
conifers and other trees are transplanted, but they
should never be applied in frosty weather.

Preparing the root-ball (see Fig. 2)

A new trench shoulid first be dug outside the diameter
of the previous root pruning trench, and outside the
new roots that have formed. it should be dug to the full
depth of the roots.

For shallow rooted trees in fi rm soil and for lifting by
the Newman Tree Mover, the ball need only be
undercut to a depth of about 150mm (6 inches) around
the base of the ball. A protective hessian or other
suitable covering is then draped around the root-ball
like a shirt and pleated and foided to fit the contours of
the ball. The lower part of the hessian is neatly folded
into the undercut portion of the ball and a girdle of rope
or chain passed around the ball, over this hessian, and
tightened. To this lower girdle, ropes and chains may
be secured and the ball securely laced to give firm
compressive support during lifting and transporting.
For deep rooting trees, non-cohesive soils, and for
lifting with a crane, it may be desirable to undermine the
ball and support the bottom with hessian and ropes or
with a net or wire netting.

Lifting

The tree should then be lifted by levering, winching
or direct lift, and moved by a machine or other
appliance of the appropriate capacity. Self-tightening
slings around the bole or branches should not be used.
As much support as possible should be given to the
root-ball during the lifting process. The machine or the
tree, or both, should be suitably padded throughout the
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Girdle rope tightened and tied.

Radial chains hooked from girdle
chain to clamp of lifting machine
and tensioned with turnbuckle.

/ Rootball wrapped in hessian

Girdle chain tightened
beneath rootball.

Fig. 2. Examples of wrapping and securing of rootball. (See Section

lifting and subsequent operations to prevent damage to
the tree from bruising, crushing and chafing; additional
padding may be necessary in the late spring to protect
the bark when the sap is in full flow.

Protection

When the root-ball has been lifted free, further
supporting and protective wrappings underneath the
ball should be used to guard against drying out and
possible damage from vibration during transport.
Loading and transporting .

For long journeys, trees should be placed in a
horizontal or semi-horizontal position on a suitable
vehicle, so that low bridges and other obstacles may be
negotiated. The trees should be supported near the
point of balance and secured in such a way as to
prevent damage to the root-ball by crushing. The heads
of all evergreen trees, and of deciduous trees in leaf,
should be covered during transit with a light opaque
covering to reduce transpiration. It will normally be
necessary to tie in the branches to prevent breakages
and avoid overhang. All attachments to the tree should
be made with the greatest care, using padding or
wrappings so that the bark is not damaged in any way.

Vi. Planting (see Fig 3)

On arriving at the site, planting should be carried out
with a minimum of delay. Any tying-in ropes should
normally be removed and any broken or damaged
branches cleanly pruned and sealed, unless by freeing
the branches they may impede the planting operation
or suffer damage.

Measuring and unwrapping the root-ball

The root-ball should be measured and any necessary
adjustment made to the size and shape of the pit.
Wrappings from the bottom of the root-ball should be
taken off, except in sandy, gravelly or other unstable
soil, when they should be left until the tree is over the
hole.

Setting in the hole

The tree should be set so that, when it has finally
settled (normally about 25 per cent of the depth of the
underfill) it will be at the same depth as in its former
position. If any adjustment has to be made after it is
upright in the pit, the tree should be raised to add or
remove soil from underneath until the correct level is
reached. Partial backfilling and temporary guys will
then hoid a vertical position while all other wrappings
are removed.

Any roots damaged in transit should be pruned off
cleanly. -



Top soil mounded slightly to allow for
settiement and to facilitate watering.

5cm (2")

5 cm (2")mulch

Rootball set approximately 5 cm (2")
high (25% of depth of fill beneath
rootball) to allow for subsequent
settlement.

Existing soil dug,
forked and firmed.

A. Position at planting time to allow settiement.

XLl LT

5¢m (2")mulch

60 cm (24")

20 cm (8")

B. Position after settlement.

Fig. 3. Planting on normal soil. (See Section VI.

The hole may now be back-filled with topsoil that has
been saved or with suitable imported topsoil. Filling
should be done in 150mm (6 inch) layers, consolidating
very firmly at first to eliminate air pockets, and slightly
less firmly towards the top to allow good aeration and
percolation of water. Any watering necessary should be
carried out and allowed to drain away before the last
layer is spread. The final layer shouid be to a height that

will allow for settiement.

Branch or bark damage

After planting, any broken branches should be
pruned, damaged areas of bark neatly cut back to
sound tissue, and all cuts and exposed surfaces over
25mm (1 inch) diameter sealed.
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Vil Guying

One of the main dangers to newly-planted trees is )

wind. The solution is effective guying. There are a
number of methods, both overhead and underground,
and the choice will depend on the location of the tree,
the state of the ground and other factors.

Overhead Guying (see Figure 4)

Overhead guying is probably the most common
method. It is simple, cheap and easy to adjust, though it
can be unsightly and hazardous in public places. Itis
probably best confined to fenced-in or shrub-bed

Stakes to be driven at an angle of approximately 60° to

horizontal.

areas. The normal method is by three or four wire guys,
spaced equidistantly round the tree and attached about
halfway up. They are passed through hose to protect
the bark, looped round the trunk and over the crotch of
a branch. A turnbuckle is often incorporated in each
guy for easy adjustment. Guys are anchored to the
ground by wooden or metal stakes, or, when the trees
are very large or the ground very unstable, by
‘deadmen’ (old railway sleepers. sawn in two are ideal)
sunk into the ground. Both stakes and ‘deadmen’
should be placed against the direction of the prevailing

winds, and far enough away to give an angie of 60°

when the wire is taut.

Lengths of hose to protect tree.

\

itself at least six times to

Wire passed through hose and over branch crotch.

Fig. 4. Overhead guying, showing alternative ‘methods of ground anchorage.
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Underground Guying

Underground guying is being used increasingly. itis
not nearly so vulnerable to vandalism and is especially
suitable for hard-surfaced areas where overhead
guying is impracticable. To be successful however, the
root-ball must be in good condition and, if possible,
fairly solid, as the tree is stabilised by pressing the root
tightly to the bottom of the planting pit. This is done by
first protecting the root-ball with boards or a frame,
then passing wires over this. The wires are anchored to
the bottom of the tree pit by wooden or metal stakes,
driven in at a suitable angle, or by ‘deadmen’ of wood or
concrete which are securely buried below the bottom of
the pit.

All guys, whether overhead or underground, should
be inspected regularly, especially after strong winds; if
not taut, they should be adjusted. After two or three
growing seasons, the trees should be fully established
and wind-firm and guys may be released.

Underground securing (see Figure 5)
Timber stakes: ) )

Length; 1.2-1.4m (4-41,ft)

Diameter: 75-100mm (3-4in) pointed at one end
Metal stakes:

Angle iron fencing standards

Length: 1.2-1.4m (4-41/,ft)

Slight ridge retained
to facilitate watering

)

////II" e

" Size: 40 x 40 x 5mm (174 x 114 x ¥;6in) with 10mm (34in

diameter hole at 50-75mm (2-3in) from top and pointed
at other end. .

Wire: 7-strand galvanized wire, 6-10mm (/,-34in) in
diameter according to the height and size of the tree.
This can be reinforced by the addition of pig wire or
similar coarse meshed material to spread the pull.

Staples: 40mm (114in) galvanized wire.
Wooden frame or boards: Any sound timber will serve.

Procedure: Position the tree.and partly backfill if
required. Place the stakes in position and partly drive.
Place the boards or frame across the root-ball. Cut to
length and whip the wires to the stakes, and also join on
the cross wires. Drive the stakes until all the wires are
taut.

Staples can be lightly driven to keep the wires in
place if this is considered necessary. Adjustment is
only possible by this method if:

(i) The tops of the stakes are near to the final surface
levels, where they may be found again and driven
further, or

(i) By drawing the main wires tighter together by
means of the cross wires.

5 cm (2") muich

- i Av e RE—— v

60 cm (24")

PPN &

15 cm (6%)

7-strand galvanised wire

Cross section
(Position after settlement)

-y

Metal angle stakes.

Timber of 15 cm x 2.5 cm
(6" x 1”) section

v

. ‘et

~— —= = -
—s A

Fig. 5. Planting using underground secu'ring.
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Newman Tree Mover

Photo: Teaching Aids Unit, Lincoln College



Photo: Teaching Aids Unit, Lincoln College
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Newman Tree Mover

The Newman Tree Mover is a specially designed
trailer capable, in conjunction with the Land Rover,
tractor or other suitable four wheel drive vehicle, of
lifting, transporting and replanting one tree at a time. It
is an extremely simple trailer consisting basically of a
two wheeled axle, supporting a sprung shallow V'’
shaped cradle, an extendable tow bar, with an upright
pillar at right angles to cradle and tow bar carrying the
clamp for attachment to the tree.

Photo: Teaching Aids Unit, Lincoln College

The Newman Tree Lifting Frame is that part of
the machine which binds the root-ball of the tree.
Designed forsoils of sand, shingle, orclay alike, the
Newman frame provides a rigid back-bone for the
root-ball, by which the tree may be lifted without
damage to bark or cambium. Wide straps embrace
the sides of the root-ball and each is tensioned to
over 454kg (1000ibs) with a quick spooling ratchet
mechanism. The design minimises preparatory
digging by dispensing with undercutting of the
root-ball and permitting excavation of only a
narrow trench.



Watering

A soil augur may be used to decide whether
watering is necessary if this is not immediately
apparent. If samples of soil from the root-ball,
obtained in this way, retain their shape after being
squeezed in the hand, no watering is necessary.
The tree’s condition is also a guide, but the
symptoms of overwatering and underwatering may
be similar. With the former (or poor drainage)
foliage turns yellow, terminal shoots die oft, soil is
sour smelling, roots are bluish and rotting; the
latter produces leaves that wilt, scorch and then
turn brown.

Maintenance after transplanting

For at least two years after transplanting, some
special maintenance is normally essential. The
extent of this will depend on many factors—the
species, the size and condition of tree and root-ball,
the climate and so on. It will also depend on
whether the tree is recovering normally, of which
there are a number of easily visible signs. For a few
years it is usual for new shoots to be shorter, leaves
to be smaller and to appear later, and for leaves of
deciduous trees to change colour and drop eartier.

Photo: Teaching Aids Unit, Lincoln College.

A very satisfactory recovery is being made if new
leaves are dark green, twigs fresh, new buds plump,
and callus growth vigorous. Frequent checks
should, however, be made throughout the growing
season to determine what maintenance is
necessary.

SOURCE OF INFORMATION

Practice Notes on the Transplanting of Semi-Mature
Trees—Civic Trust (U.K.).

Recommendations for Transplanting Semi-Mature
Trees B.S. 4043:1966. British Standards Institution,
London.

Transplanting Trees and other Woody Plants—Robert
Thompson. U.S. National Park Service. Tree
Preservation Bulietin No. 1. 1954,

Newman Tree Movers—Trade Information by
Manufacturer.
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MOBILE CRANE

Cranes have been used successfully for many years
and in all probability will remain the main method of
moving semi-mature trees in New Zealand, for some
time. They have several advantages over other methods
ot transplanting, the chief of which is that cranes are
capable of dealing with quite large trees, whereas the
other methods have size and weight limitations. The
other major advantage would be that cranes are more
readily available in New Zealand (on arental basis) than
the other types of specialised machinery.

The tree, after being dug and securely wrapped, is
lifted by an ordinary crane using ropes, nets or chains.
It may be lifted by the trunk, if well padded, by the
rootball or by a combination of both, and is then placed
on a forry or low loader. Several trees at a time can be
taken and the trees are normally supported on straw
bales to prevent damage to the rootball in transit. Front-
end loaders and equipment such as this can be used in
lieu of a crane if the tree is not too large and heavy. Use
may be made of towing units which are capable of
loading and unloading their own trailer by means of
winch-operated fixed jibs, or hydraulically operated
boom hoists which can slew through 180°.

Tree being lifted from hole.

The use of a mobile crane for transplanting trees.




Tree placed in correct position in new hole. Protection of rootba!l using wooden battens and ropes.

APPROXIMATE ROOTBALL SIZES AND WEIGHTS

Diameter of ° Diameter of
trunk at 1m. recommended Average depth Average weights
above ground minimum rootball of rootball of rootballs
size
10cm. (4in.) 1m. (40in.) 4 to .6m. (18-24in.) 660 kg to 864 kg (13 to 17 cwt)
12.7cm. (Sin.) 1.2m. (50in.) 4 to .6m (18-24in.) 1 tonne (1000 kg) to 1356 kg.
(1 ton to 1 ton 7 cwt)
15.2cm (6in.) 1.5m (60in.) .6 to .8m (20-30in.) 1660 kg to 2406 kg (1 ton 13 cwt
to 2 ton 8 cwt)
17.8¢cm. (7in.) 1.8m. (70in) 6 to .8m (20-30in.) 2203 kg to 3305 kg (2 ton 4 cwt
to 3 ton 6 cwt)
20.3cm. (8in.) 2m. (80in.) .6 to .8m (20-30in.) 2864 kg to 4536 kg (2 ton 17 cwt
to 4 ton 7 cwt)
22.9cm. (9in.) 2.3m. (90in.) .6 to .8m (20-30in.) 3965 kg to 5406 kg (3 ton 19 cwt

to 5 ton 8 cwt)
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It is now seven seasons since trickle irrigation using
polythene micro-tubing as the metering device came
into use in New Zealand. In this time it has gained
widespread acceptance by fruit and glasshouse
growers and more recently for tree and shelter belt
establishment. It is also finding application in anumber
of other fields.

Pressures and flow rates are much below those used
in conventional irrigation systems so that lower
capacity pumps and supply mains can be used. Overall

water use in many cases is reduced by eliminating

losses during application and supplying only the
individual needs of each plant. In this way water
resources considered too small for irrigation by other
means may sometimes be.used.

The reticulation system within the watered area
consists entirely of extruded polythene pipe and the
simple method of joining almost eliminates the need for
proprietory fittings. The relatively low material ccat and
the ease of installation may allow a permanent system
to be considered.

Water applied by trickle does not harm foliage or soil
structure and the wetting pattern is not upset by wind.
Normal cultural and harvesting operations can often
proceed simultaneously with watering.

Description:

The basic components of the system are a header
pipe usually of standard 30mm (11,"”), 40mm (115,"), or
50mm (2") pipe, laterals of thin wall pipe with 10mm
(3") or 15mm (5,") internal diameter which are inserted
into the header pipe at intervais, and micro tubes or
whiskers of 0.5mm (0.020") or 0.88mm (0.035") internal
diameter inserted into the laterals.

The small bore of the whisker restricts the rate at
which water can leave the lateral but the degree of
restriction depends on both the diameter and the length’
of the whisker. A long whisker lets much less water
through than a short one. For any pressure therefore a
wide range of delivery rates can be obtained.

As the reverse is also true we have a simple means of
accommodating varying pressures along a lateral to
ensure a uniform delivery from each whisker in it.
Undulating country can therefore be irrigated with a
high degree of uniformity and long laterals need no
longer results in poor watering atthe ends farthest from
the supply. ’

Laterals are connected to the header pipe by
inserting them into holes drilled with a sharp wood bit.
The hole should have a diameter 2mm (,¢") less than
the outside diameter of the lateral. It is advisable to
check the diameter of each batch of lateral pipe as
variation does occur. A depth stop on the bit will
prevent it puncturing the far side of the pipe. The hole is
enlarged temporarily by inserting a short length of
dowelling the same diameter as the lateral and rotating
it several times. The lateral can be inserted easily if
pushed inimmediately after withdrawing the dowelling.

Trickle irrigation for trees

J. S. Dunn

Whisker insertion uses a slightly different technique
but again makes use of the elastic properties of
polythene. A circular hole slightly less than the outside
diameter of the whisker is punched in the lateral wall
and expanded by the enlarged taper shank of the punch.
as it enters further. The whisker can be inserted easily
immediately after removing the punch but it is soon
gripped as the hole contracts. A hole may be
temporarily enlarged to replace any whisker by slightly
bending the lateral backwards in the vicinity of the hole.

It is recommended that whiskers be cut obliquely
with a sharp knife as this aids insertion and prevents
distortion of the bore.

Header and lateral pipes are closed by inserting

“wooden dowelling or shaped wooden bungs.

Laterals in the 15mm (5;") thin wall material may be
joined by belling one and with the punch ferrule and
inserting the other end about 20mm (3,").

Whisker callbration:

Several manufacturers produce semi high density
polythene micro-tubing in the 0.5mm (0.020") and
0.88mm (0.035") sizes. The external diameter is the
same for both sizes so only one punch is required.
Oversize micro-tubing with a bore of 12.5mm (0.050") is
sometimes available but a larger punch is required for
this.

Calibration charts showing discharge rates at
different pressures for a range of whisker lengths have
been produced by the N.Z.AE.l. using one
manufacturer's materials. Aithough these provide a
useful guide in designing a layout they will not be
exactly correct for materials from othersources or even
from the same source at a later date. Slight changes in
tlow will also occur as whisker and water temperatures
change. :

If calibration charts are not available it may be useful
to remember that flow rates of approximately Y, gallon
an hour with 0.5mm (0.020") w'sisker and
approximately 1 gallon an hour with 0.89mm (0.035")
whisker can be obtained if the whisker length (in
inches) equals the pressure (in feet head) in the lateral
at the point of inserting the whisker. N.B. This only
works for Imperial units. :
e.g.

Whisker length required to

Lateral Pressure discharge 1/, gph with

in Feet Head 0.020 in. whisker or 1 gph
with 0.035 in. whisker
10 10 inches
20 20 inches
30 30 inches

A standard 200kpa (20 or 30 psi) pressure gauge can
easily be modified to check lateral line pressures by
tapping into a whisker hole or by inserting an inserted
whisker into the gauge.



Water quality:

Clean water is essential for successful trickle
irrigation. Filters are not necessarily an integral part of
a system where a wholesome sand free source or town
mains are available but must be considered so in most
other cases.

Troubles from dissolved salts and colloidal clays are
known to occur in some areas overseas. The high iron
and calcium content of some New Zealand waters may
impose some limitation of the use of trickle.

Nozzle blockage in conventionai nozzle glasshouse
trickle systems have sometimes occurred due to aigae,
fungi, and bacteria growing in the flexible plasticised
pvc pipe used in the harness. Chemical additives in the
water are used to effect a reasonable degree of control
in commercial instaliations. Such growths are unlikely
to occur in the polythene pipe used in the system under
review. Polythene is relatively inert and the added black
pigmentinhibits most light transmission. Rigid pvc pipe
is quite acceptable for water main use in trickle
irrigation systems.

Design: -

Trickle systems may be gravity fed from header tanks
or reservoirs or directly fed from artesian, pumped or
high pressure mains supplies. Pressures from 350mm
(14") to over 20m (60') head have been used in various
installations but aSm to 10m (15 to 30’) head is normally
recommended.

In a simple system on a high pressure supply the
pressure in the trickle lines may be restricted by only
partially opening the supply tap. Orifice plates,
reducing valves or header tanks may be used on larger
schemes where a more reliable control is required.

Like any other system or irrigation each trickle
installation must be specifically designed for the
particular set of conditions under which it will be
working.

APPLICATIONS

Permanent tree and shrub plantings:

Individual water supply can be given to trees and
shrubs in any planting pattern and application rates can
be raded according to requirement by judicious
selection of whisker diameter and length.
Establishment of new plantings has been hastened and
growth encouraged even in the most difficult
conditions. .

Trees are normally watered with 0.89mm (0.035")
material at a rate of 5 litres (1 galion) an hour per tree
although a reduced rate could be used initially with
young trees and shrubs. While a single whisker has
been adequate on medium and heavier soils two, three
ar four may be required on light and sandy soils with
little lateral spread where maximum production e.g.
from fruit trees, is required. Only by making trial
waterings and checking spread can a guide to the
correct number of whiskers be obtained.

It has been stated that 40% of the root zone of any tree
should be wetted where trickle irrigation is the sole
source of water to trees. Under such conditions single
discharge watering in dry areas on light soils may lead

to restricted rooting so that the adult tree may be more
subject to wind throw. This has not been found to be so
in New Zealand where irrigation is supplementing
natural rainfall.

Except when trees have just been planted whiskers
should not discharge closer than two or three feet from
the base of a tree.

Nursery beds and seeded crops:

Closely planted areas of cuttings with little orno root
spread are perhaps better watered with overhead
sprinklers to achieve rapid overall wetting of soil and
foliage. Overall wetting is also required to initiate a
uniform geermination of bed seeded crops under dry
soil conditions. Trickle can be used but the number of
pipes and whiskers would be high.

Single or closely spaced 0.5m (20"”) double rows of
cuttings or seeds could be watered satisfactorily with
trickle laterals. To prevent the sprawl of whiskers in
such circumstances the discharge may be aligned by
inserting the whiskers into the lateral until only about
20mm (%,") is left protruding. Moving laterals from one
pair of rows to another has presented no difficulties and
the laterals are quite amenable to handling.

Terrace and hiliside planting:

|f water input to the trickie system can be arranged at
the highest point in the area pipe friction can be used to
offset some of the increase in pressure due to the
descending siope. Some form of flow restriction may be
needed in particularly steep situations. Whiskers
should discharge on the top side of plants being
watered.

Crop feeding:

The need for careful placement of solid fertiliser
applications where trickle irrigation is used on trees
and large shrubs has become obvious on light soils in
dry seasons. As the soil dries out root activity can only
continue in the trickle wetted zone. Unless fertiliser
reserves are concentrated in this area depletion occurs.

The use of dilute nutrient solutions in nozzle trickle
systems in glasshouses is common practice. it has
been equally successful with whisker trickle but only
nitrogenous materials are likely to be applied in this
way on a field scale under most New Zealand
conditions. Potash salts could be added but are more
likely to be applied in the basal dressing along with the
phosphate. Soluble forms of phosphate are too
expensive for all but very intensive applications and
they may also form insoluble gels in some waters.

General notes:

Pipe work may be buried in permanent installations
to improve appearance or to give protection (e.g. from
vandalism or vehicles) but servicing is easier with
surface pipe. Where burial is considered header pipe
should be 6 inches deep if in the path of vehicies but two
to three inches of soil is usually adequate for laterals.
An inch of the discharge end of each whisker should be
left above ground.

Expansion and contraction of polythene pipe is
considerable so ample free pipe must be provided to
allow for this when laying (1 ft per 100 ft).
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After initial installation a number of whiskers may be
reluctant to run for the first few times of use although
this seems less likely to occur where fertiliser solutions
are applied in the water. Dry whsikers can usually be
started by tapping but if this fails they should be pulled
out and turned end for end. Trimming the ends may
start a difficult whisker but replacement is a more
certain method of obtaining water.

Air locks may occur in very low pressure systems if
the laterals are laid on uneven ground; flow may be
hindered or stopped altogether. The air may be
displaced by applying a high pressure supply for a few
minutes each time the system is started. Where this
cannot be done the overall running pressure must be
increased or ground irregularities in the iateral line
reduced.

When to water and how much:

This query is common to all irrigation systems but
with trickle it can perhaps be answered more easily as it
is usual to keep some part of the rooting zone at or just
below field capacity.

In a trickle system water must only be applied to
balance the plants requirements. If this is exceeded
water logged conditions or leaching of soluble
nutrients and wastage to drainage may occur. With field
crops rainfall of more than 25mm (1) at a time will
temporarily reduce the need for irrigation in most soils
but anything less than this can normally be ignored.
‘Vater budgeting cannot be used with trickle irrigation.

Under no circumstances must trickle be kept running
without observing the moisture status of the soil at
frequent intervals.

Conclusion:

The trickle system of irrigation offers many
advantages but it is not foolproof. Careful design and
installation are essential for efficient running, and
regular inspection and attention to detail is a must if
every outlet is to be kept running.

Trickle irrigation at nursery. Melbourne City Parks and
Recreation Department.

Header pipe and whisker terminal irrigating tree in container.
Melbourne City Parks and Recreation Department.



Extracts from an article “Street Trees and llluminating Gas” by
S. D. Dixon (Tree Conservation Ltd.)

Newsletter of The Association of British Tree Surgeons and
Arborists, 1974.

Trees in urban environments have always had to
contend with unsuitable soil conditions and in recent
years these undssirable conditions have been
promoted with the proliferation of underground
services to housing and industry. Of consequence, in
the past decade, has been the conversion of Britain's
national gas network. from the distribution of gas
manufactured from coal and oil'to that of “natural” gas.

Priorto the conversion process it is estimated that the
death of trees in Britain due to the direct action of
illuminating gas has been running at 3to 4% of the trees
lost annually in Britain’s streets. Tree deaths caused by
natural gas are, at present, low in Britain; but the gas
conversion process has only been in operation since
1967 and less than half of the country is directly
supplied with natural gas at the present time. in
Holland, where natural gas has been in distribution
since the 1950’s, the destructive effect of the gas has
been severe. In some Dutch towns tree deaths were as
high as 40% of the street tree population on the
introduction of natural gas. in Rotterdam alone 700
trees were killed directly or indirectly by natural gas
escaping into the soil during the first eight years after
conversion.

Thus the destructive potential of natural gas is
"considerable and although British soil conditions and
gas transmission technology may or may not lead to
results similar to those of the Dutch experiencs, it is still
important that arboriculturalists have an apprecnatnon
of the factors involved.

Natural gas contains few phytotoxins unlike
manufactured gas which has high concentrations of
carbon monoxide and unsaturated hydrocarbons such
as ethylene and hydrogen cyanide.

Of concern in urban areas are the extensive
ramifications of low and medium pressure (supply)
mains, bulk transmission mains belng largely restricted
to rural situations.

Before the late 1950's supply pipes were constructed
of cast iron. Today, many of these iron pipes are over
fifty years old, and soil movements and corrosive
elements in the soil water have weakened the pipe
structures. Thus the higher natural gas pressures
experienced by the low pressure mains may lend to
extensive gas leakage. Moreover the joints between the
iron pipe sections are sealed by hemp collars which
after a limited time of contact with thedrier natural gas,
dry, shrink and allow the natural gas to escape.
Currently, in new development areas, low and medium
pressure pipes are made of P.V.C. and P.E. plastic
materials which give low leak risk mains.

Trees and gas

Hence the urban areas most liable to natural gas
leaks are the older areas of our towns where,
characteristically in Britain, street trees are large,
numerous and of high amenity value. Such trees are
usually large growing species having a confined “root
run” over which impervious road and pavement
surfaces have encroached, thus trapping any escaping
gas within the rooting medium.

Damaging effect of llluminating gas:

Manufactured gas contains plant poisons which
cause cellular disruption and death of plant tissues.
Natural gas itself, contains few toxins, but its leakage
can cause the build up of naturally occurring toxins in’
the soil.

In a healthy open soil structure the composition of
the soil air is approximately 0.25 to 0.3% CO2 and 19.5
to 20.6% O2 by volume. (In soils covered by a metalled
surface more common soil air concentrations are 2 to
3/C0O2 and 17 to 18% 0O2). Manufactured gas leaking
into the soil increases the carbon dioxide content of the
soil airsince the heavier carbon dioxide in the gas tends

o “push” the lighter soil air components out of the soil.

Similarly with natural gas leaks there is a build up of
carbon dioxide in the soil, but this is due to a soil
bacterium, probably Pseudonomas methanica,
converting the methane into carbon dioxide.

This build up of carbon dioxide at the expense of
oxygen in the soil, associated with both leaks of
manufactured and natural gas, produces a duaerobic
soil situation. In such a situation there is a build up of
soil toxins, primarily waste products of root respiration
and sulphides formed by soil bacteria. Within the
carbon dioxide rich soil environment tree roots
undergo anaerobic respiration which results in
inefficient nutrient uptake and ultimately root death.

Whenever gas, either manufactured or natural, is
escaping under pressure, there is a tendency for tree
roots and soil to dry out in the immediate vicinity of the
leak.

Diagnosis of gas damage:

The visible symptoms of gas damage (both
manufactured and natural) on trees can take several
forms depending upon the rate of gas leakage and the
season of observation.

Foliar symptoms are usually the yellowing, browmng
and ultimate leaf death. Premature leaf fall may or may
not take place depending upon the rapidity with which
the tree is damaged. On trees damaged by gas in late
summer unfolding leaves in the following spring will be
unusually small. With conifers damage causes needles
to turn orange/brown in colour and the dead needles
fall when disturbed.

Trunk symptoms are the production of cankers.
Pirone reports that, on the bole of London plane
affected by gas, bark tissues of the canker became
water soaked, swollen and “strikingly water melon
pink” in colour.
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Gas damage causes stunting of root and root death.

Characteristically with manufactured gas thé ‘root

cortex tissues become enlarged giving a swollen root
collar and the small roots swell to become barrel
shaped. Also affected root tissues may show a bluish
discolouration.

Diagnosis of gas damage is extremely difficult since
many of the symptoms are similar to nutrient
deficiency, foliar diseases, root attacking pathogens
and soil waterlogging. Moreover diagnosis is
complicated by the rapidity with which secondary
infections colonise gas killed tissues. Thus to confirm
suspicions of gas in the soil it is necessary to directly
measure the carbon dioxide and oxygen content of the
soil air with a preparatory gas detector.

Remedial action:

After repair of the gas leak several lines of action are’

possible:

1. A trench may be dug between the tree roots and the
source of the gas leak. The trench is then left open
for twelve months or more and the soil surface
surrounding the tree is broken up to facilitate
gaseous exchange between air and soil.

2. In Germany air is injected into the soil at intervals of
six feet in concentric circles, six feet apart, around
the tree; the outer ring of injection points being
twenty feet outside the crown spread. Air is pumped
at a pressure of 100 to 120 |b per square inch into the
infected soils for one to two hours. The aim is to
achieve a 2 to 3% CO2 and 18% O2 content of the soil
air by monitoring the soil air with a gas detector
during the injection operation. The composition of
the soil air is then checked two days after the initial
treatment to ensure that the operation need not be
repeated.

3. Aeration of the soil does not remove soluble toxins,
thus these must be washed through the soil by
applying a soil drench containing potassium
permanganate. If a drench is to be applied, good
downward soil drainage is required if internal flow is
not to transfer the toxins to unaffected tree roots.

If a tree has to be removed due to gas damage, then
the soil should be fully aerated and, if possible givena
soil drench. it is then preferable to delay replanting for
two years to allow full recovery of the soil. In clay soils it
may be necessary to remove the infected soil and
replace it with fresh material.

At present the techniques of treatment of gas
damaged trees are rather crude in both design and
application. Wherever possible prevention of damage
by gas is better than cure; but this cannot be achieved
until areas of land divorced of underground services
are allocated for tree plantings.

DESTROYING STUMPS BY CHEMICALS

A simple and .inexpensive method for the home-
owner or parks department to usein destroying stumps
has been developed by the University of lllinois, U.S.A.

Stumps are treated with a mixture of four
chemicals—the mix is called “Stumpfyre” and a patent
application has been filed by the University.

Technique:

Cut the stump as close (flush) to the ground as
practical.

Bore vertical holes 2.5 cm. (1”) at 12.5to 15¢cm. (3" to
6") centres into stumps which have been sawn as flush
to theground as possible. Keep the outside holes within
5 cm. (2") of the bark. All holes should be bored to a
depth of about 15 cm. (6”). Holes in buttress roots
should be about 10 cm. (4"”) apart and care should be
taken not to drill right through.

The chemical mixture is poured into each hole using
about 1/, cup to each hole.

Caution:

Be careful when handling and storing the chemicals.
Wear rubber gloves and wash hands and receptacles
after use. The chemicals will corrode metals and
damage clothing. Store in a glass container and keep
out of reach of children and animals.

Cover treated stump:

To prevent rain from diluting or washing away the
chemical make an improvised cover for each stump.
This should be on a wooden frame so that the cover
does notdirectly touch the stump. A frame covered with
old iron, foil or polythene will be adequate. Make sure it
is adequately secured to withstand wind.

Duration of treatment:

Apply the chemicals during summer or early
autumn and alliow diffusion to continue for 2 to 3
months.

Bum the stump:

Afteraspell of about 10 days dry weather build a heap
of kindling wood over the stump and ignite. Tend the
fire for an hour or so to ensure the stump is
smouldering. Observe safety precautions to prevent
spread of the fire and ensure children and animals are
kept clear.

Inpublic areas enclose stumps within a netting fence.
Very large stumps may smoulder from one to three
weeks.

“Stumpftyre” chemicals:
Mix powdered forms of technical grade chemicals as
follows:

Parts Number of grams (Ibs) for

Chemical name Formula

by wt. a 3.6 kg. (8Ib.) batch
Cupric chloride CuCl, 3 667 gms 11, ibs
Sodium dichromate  Na, Cr, O, 9 2 kg 41, Ibs
Lead acetate (basic) Pb (Ac), 2 450 gms 11ibs
Manganese chloride Mn Cl, 2 450 gms 1 lbs

Thin the mixture with water to make a consistency of
heavy oil or treacle. To estimate how many pounds of
the oily mixture required divide the number of holes in
the stump by 4.




Safety Standards:
B.S. 3998. 1966.

APPENDIX A GENERAL SAFETY PRECAUTIONS
(See P42)).

A1. General

At least two men should be emp|oyed ontree work so
that in the event of an accident there will be someone
present to render assistance.

A2. Training

Before any man attempts to work in trees, he should
be trained in the use of ropes, knots, safety belts and
saddles, and have the opportunity for enough practice
climbing to become proficient in their use. Only men
who are physically fit should be allowed in trees.

A3. Clothing :

Clothing should be sound, strong and of atype not
easily caught or torn. Any form of outer garment, such
as overocats, oilskins or scarves, is impractical and
highly dangerous. Boots are preferable to shoes for the
extra protection they afford. The soles should be of
rubber or rubber substitute; on no account should
leather or hobnails be used. Any man working in and
beneath trees should be protected by wearing a safety
helmet, preferably without a rim or a peak.

A4. Conditions

Trees should not be worked in when wet or during
storms, high winds or extreme cold, except in
emergencies. Normally only one person should be in
any one tree at one time.

A5. Equipment

Equipment should be of the highest quality, adequate
for the job in hand, with suitable protection provided to
maintain it both in transit and on the site. The working
load of ropes should not exceed one-fifth of the
breaking load. Personal safety equipment, including
ropes, should never be used for any other purpose; it
should have a breaking load of not less than 1814 kg
(4000 Ib). Nylon ropes should comply with the
requirements of B.S. 3104.

A6. Warning notices

Danger signals with red flags should be displayed
with particular reference to the danger overhead, i.e.
“Danger—Men working in Tree (or Overhead)'.

A7. Roping-oft .

Where pedestrian traffic is heavy, the area
surrounding the tree should be roped off. At least one
person should remain on the ground to supervise these
precautions.

A8. Proximity to highway

Where work is being carried out adjacent to the
highway, the local authority and police should be
informed, even though their assistance may not be
required; there may be relevant statutory require ments.

A9. Power and telephone lines

Before working near underground or overhead
power ortelephone lines, the appropriate area engineer
should be contacted and the necessary safety
precautions and clearances agreed. Work in such areas
should never be undertaken by fewer than two persons
and it should not be carried on in wet conditions.
Particular care should be exercised with metal ladders,
pruners and hand tools.

When working near high voltage overhead power
lines, no person or equipment or part of atree should be
allowed to come within 3 m (10 ft) of the nearest point
on any conductor or live equipment. If necessary, ropes
should be used to ensure that parts of a tree being
removed fall AWAY from the lines.

A10. First ald

An adequate first aid kit should be carried at all times,
including both large wound dressings and an
instruction booklet. Preferably more than one person
trained in elementary first aid should be included in
each crew.

It is important to know the whereabouts of the

nearest telephone and hospital, particularly when
working in isolated places.

Conclusions from observation of damage by the wind
storm in Canterbury, August 1975:

1. No tree species proved immune to storm damage.
2. Nodamage was observed to single row shelter that
" had been topped or trimmed.

3. In shelter belts of two or more rows of mixed
species although some trees fell sufficient
remained generally to provide shelter.

4. Faster growing species seem more susceptible to
wind damage. Radiata pine give maximum returns
up to thirty years old and should be harvested even
if grown for shelter.

5. Trees should be planted further away from fences
to avoid damage to fences when windthrow occurs.

6. Correct silviculture of trees in shelterbelts or
woodlots would lessen the risk of storm damage in
future.

(Report in notice to members, November 1975
Canterbury (Central) Farm Forestry Association.)
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Principles of planting trees in lawns, streets and motorways

Introduction: .

Streets are a development of modern civilisation and
have existed and been necessary since mankind first
began in settled communities. However, it is only in
comparatively modern times that it has been realised
that besides mere utility it is possible that they should
be considered from an aesthetic point of view. The
grass verge, the concrete kerb, underground services,
better lamp stands, and above all, beautiful street trees,
can be utilised to remove the ugliness of the old-time
street.

settlement more efforts were made in the destruction of
the trees than their preservation, but a new public
consciousness of the beauty and value of trees is a
feature of this our second century.

Air pollution is receiving considerable attention
today and much time and effort is being put into
research in this field. To a large extent | feel these
research workers are overlooking one of the most
important anti-pollution devices available to man—the
tree.

Industry has accepted the challenge to make the
surrounds of their city factories more attractive by the
planting of ornamental trees and shrubs and, in some
instances, spend quite considerable sums of money on
horticultural displays.

Apart from the aesthetics associated with industrial
development, the necessity for trees becomes more
urgent for the benefit of the human population.

Not all air pollution comes from the industrial areas
and because we are losing many of the fine specimen
trees planted by the early settlers, through the sub-
division of the larger estates, some efforts must be
made to replace this loss by the planting of trees in
streets, avenues, motorways and recreational reserves.

Unfortunately, there are limitations to this and some
of these are set out in this paper.

Planning:

It has been the practise ever since trees were first
planted in streets as a form of embellishment to do such
planting after all other considerations have been met.

Streets were designed as thoroughfares for the
conduct of services and servicing to settlements of
houses. These were usually only wide enough to serve
the traffic of the day. The services of drainage, power,
gas, telephone as well as the car and truck are all quite
modern and it is really only since their acceptance have
streets become wider and surfacing improved.

The first recorded roading to take wheeled vehicles
over long journeys is somewhere around 800 BC when
the Assyrians “built a highway system of roads on low
embankments in the valleys and with the gradients on
hills cased with cuttings”. (Encyclopaedia Brittanica).
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For the first hundred years of New Zealand’s

G. G. Henderson

| have heard it said.that Germany led the world in
highway development under Hitler's dictatorship
during the 1930’s. Albeit such development was an
efficient transport system to convey his military forces.
But it is also said that these autobahns were given a
landscape treatment which was farahead of any similar
approach of that time.

Modern motorway development now shows a more
sympathetic appreciation to the countryside and the
landscape. From those Assyrian cuttings we have
recently progressed to a stage where much more
money is being spent on roadside batters than ever
before.

But have we advanced as much in our towns and
cities? | fear not. Too often the engineers plan a
subdivision with little thought to any embellishments
until residents of the area decide that they wish to have
some planting in their street and the Parks Department
is asked to attend to it. When all other considerations
have been taken into account the landscaper is asked to
provide some embellishments.

The most important point must surely be that in
planning the development of a suburban street
consideration should be given inits initial development
to all the services and future beautification as well as its
use as a thoroughfare.

Authority to Plant:

Accepting the importance of the street as a
thoroughfare and a conductor of services, its control
therefore comes under the jurisdiction of the engineer,
and all those wishing to undertake any work within the
confines of this thoroughfare must obtain authority
from the engineer responsible.

In formed streets trees planted within the boundaries
of the road reserve are considered embellishments, and
it is only after consultation with the engineering staff
that it is possible to obtain the authority to plant trees.
In many instances, it is necessary not only to see the
engineer, but to confer with various other departments
who use the street for services such as electricity,
telephone, gas and drainage.

Most authorities carry detailed plans of services and
make these readily available to anyone wishing to
undertake any form of street excavations. Furthermore,
the power and telephone authorities whose policy is to
provide underground suburban services usually have
advanced plans on possible locations and willingly
discuss these proposals with the tree planting
authority.

Sultability of Street:

The numerous factors governing the successful
cultivation of ornamental trees on streets all have to
receive adequate attention before the project can be
undertaken with any degree of success.




In formed streets the planter must always keep in
mind the purpose for which the thoroughfare was
designed before proceeding to investigate the
possibility of accommodating trees and yet still leave
adequate room for vehicular and pedestrian traffic.

Sewers, drains, water and gas mains, power and
telephone cables, as well as entrances to residences all
have to be considered, and it has been found that even
when these all seem to have been avoided, a leaking gas
main has made the soil toxic to plant growth and the
work must be abandoned. It has been proved thatagas
main 2.5m from the site of planting may cause the tree
to die. Unfortunately, the position of these services is
often a deciding factor governing the position of th
trees on the street. :

In spite of the continuous efforts on the part of Local
Authorities to place underground many of the overhead
services this is still a problem in most towns and cities
requiring the regular attention of staff to clear these
services from rubbing branches and the likelihood of
short circuiting during rain. With this in mind, therefore,
the position and use of larger and stronger growing
trees is often restricted. In some cases, wires have been
allowed to pass through the trees, but this has proved
unsatisfactory because their swaying often causes bark
injuries which are not permitted to heal and, hence the
branch or branches are weakened to the extent of
death, making the tree dangerous. Also, the insulating
cable is worn off and during wet weather the tree
becomes dangerous as it acts as an earth for the
current.

| believe the time is opportune for autharities whose
responsibility it is to design streets to give much more
thought to their contribution to the townscape than
their mere functional use and parks departments have a
duty to impress upon engineers the need for better
planning.

| have recently experienced two or three instances of
co-operative planning which are encouraging.

1

The first was a new subdivision where the subdivider
expressed a desire to provide beautification in the
street design and the landscape architect was brought
in.

The second was a waterfront drive with restricted
provision for planting, unfortunately, but reference to
the landscape architect who requested a minor
realignment provided a space for planting unseen by
the roading engineer.

The third case was the employment of a landscape
consultant for the whole subdivision including roads
and sections.

Similar instances can no doubt be cited and the
employment of landscape architects by Government
Departments augers well for amenity design and
planting in the future.

However, we dre still confronted by the problems
associated with planting established streets and roads
and | bring you back to reality with some examples.

From the illustrations it can be seen that there are
several opportunities for the positioning of trees in
relation to footpaths and the carriage way.

The first illustration shows an example of the trees
actually planted in the carriage way with only a 7.3m
(24') access for traffic. The two points worth noting in
this illustration is the fact that up to 6.7m (22') of
carriage way is taken up by the trees and, secondly the
fact that trees being in the carriage way pose a traffic
hazard and restrict parking alongside the kerb or
channel. This type of street is probably well-known to
you, and you will recall instances where the surface
between the trees has been allowed to grow weeds and
grasses, taking on a very unkempt appearance unless
the residents take over and maintain this piece of road.
This is an unenviable task and very hard on mowing
equipment. It is usually full of stones and the loose
metal is continuously being thrown onto the area from
the edge of the carriageway.

llustration No. 1.
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litustration No. 2.

The second illustration is an example where a 3.66m
(12') grass berm is placed bétween the property line
and the footpath, supposedly sufficiently wide enough
to carry all the underground services as well as street
trees. The argument against this is that with the dish
type of channel, where cutaways are placed to provide
residential access, the footpath cannot be constructed
on a level plane. cr :

975
328 -7

Illustratidn 'No\. 3

The third example, therefore, is to be preferred where
the footpath is alongside the property line and
cutaways are placed through the grass berm of similar
width 3.66m (12'). This has the added advantage of
taking the street trees away from interfering with any
trees and shrubs growing inside the properties.
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lllustration No. 4. : !

The fourth illustration provides for a wider carriage
way than the 9.75m (32') illustrated in examples 2and 3,
but restricts the grass berm to six feet which is barely
wide enough for all the underground services required
in the average suburban street, as well as trees.
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The fifth illustration shows what we normally term an
avenue planting with a 5.18m (17') carriageway on
either side of a central island.

Disadvantages of this scheme are the unsuitability of
the carriageway to permit adequate parking, a
tendency towards too great a uniformity creating
monotony and restricting access ways.

For a street planned in this way the carriageway
requires greater width to at least 7.31m (24') making a
total width of 24.38m (80").

5

Hlustration No. 5.
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Of the illustrations displayed the preference must be
given to No. 3 which provides a 1.52m (5') footpath
against the property line with a 3.66m (12') grass berm
and 9.75m (32') carriage way. This allows for parking on
either side of the street and still provides a double
carriage way. However this is basically a suburban
residential street and not a through road.

Placing and spacing:

To a large extent much depends on the type of tree
that is to be used as a street tree and the methods
employed in the arrangements for the planting of street
trees. For example, one Local Authority familiar to me,
encourages the residents of the street to accept some
responsibility for the organisation and planning
involved and to partly accept a financial obligation
towards the planting of trees. The advantage of this is
that it obviates the position wherein an enthusiast can
persuade a Local Authority that trees are desirable in a
street without the full consent and co-operation of the
netghbouring residents. | have known of instances
where an enthusiast was interested in having the street
planted with trees but no other persons in the street
were prepared to have these embellishments. Briefly,
the system operated by this Local Authority is that
when an enquiry ismade for trees, the enquirer is asked
to contact all the other residents in the street, and
provided 80% of those are desirous of having trees then
the investigations into the possibility of street planting
will be undertaken. As an act of good faith the residents
are asked to provide $1 per household towards the cost.
In some instances, this financial obligation is objected
to but when it is explained that the tree is probably
valued at up to $3 or $4 each, the stake about $2 and the
planting costs up to $4 per tree, then their dollar is a
very minor contribution and they accept this
responsibility.

A 7’ 1 5 14

The disadvantages, however, in this system are, that
a resident, having contributed to the costs, expects to
have a tree outside his residence and where sections
are the minimum width allowable under a Town
Planning Scheme this is probably too close for the trees
to be planted. Whatever the decision is in the method
employed | think it fair to say that the Planting Authority
should reserve the right to decide the type of tree to be
used, the position of the tree in the street, and the
distance apart most suitable to the overall effect of the
street when the trees have reached maturity.

Types of trees:

In the introduction reference was made to the loss,
through subdivision of older estates, of many fine
specimen trees of mature age and in the illustrations of
positions of trees on streets, the fifth illustration shows
the possibility of an avenue where trees of a much
larger size can be planted away from interference with
either overhead services of properties, but | think it is
fair to say that there are few real opportunities in the
average suburban street for the planting of the really
large specimen trees, such as the oak, the elm, the
plane, the sycamore and so on. Granted many of the
street trees planted in the early days of developmen. of
street planting are the very trees that we are
complaining of today as causing concern and
increasing the costs of maintenance. Depending on the
type of tree planted in a street, sometimes it is possible
where a definite main branch or leader is present to so
prune the tree to allow it to develop a main trunk
sufficiently high, before the branching takes place, to
take the tree above the overhead services. However,
this is not always possible and does tend to affect the
adjoining residences t0 a much greater degree than
when a smaller tree is used in street planting.
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Where overhead and underground services are to be
seriously considered the smaller tree is probably much
more desirable. The disadvantages are: it is not usually
so long lived as some of the larger specimens and ifofa
fruiting variety can cause some problems during the
Autumn when the fruits fall and cause a hazard on the
footpath. It is in this respect that the horticulturist must
show his ability and knowledge of horticulture and, in
deciding, plant the most suitable species, taking into
consideration the width of street, the availability of area
to take the tree, the necessity to avoid services, and, not
the least, the soil conditions present in the street.

Some planting authorities favour the use of shrubs.
These may be deciduous or evergreen. Such things as
camellias, rhododendrons, viburnums, pohutukawa,
and other species have been used. | confess to a
personal dislike for shrubs and would not like my wife
to have to walk down a street at night darkened by
shrubs on the footpath, however well maintained they
may be.

Planting: :

Some reference has been made to the distance apart
without being specific, but it is generaily recognised
that a street of trees, be they large or small, should not
be planted closer than 16-20 metres between
specimens. Reference has also been made to the
choice of species and types of soil. So often in the
formation of a street the topsoil is removed down to the
clay and, in spite of the replacement of the surface soil
in the formation of the grass berms, this does not
always provide sufficient nourishment for the well-
being of street trees. It sometimes becomes necessary
to remove some of this clay base in preparing the hole
and replace it with reasonably good soil or compost in
order to establish the tree satisfactorily. It must also be
pointed out that the initial preparation of the hole is
important in that it is probably the only cultivation that
the tree will ever receive. However, care should be
taken in the preparation of holes for street trees that a
water sump is not formed so that the tree is unabie to
establish because of “wet feet” each winter.

I do not think any experimental work has been done
on this subject but | have reason to believe that the
modern slow release fertilisers could be a great boon to
the tree-planting Authority in the successful
establishment of street trees.

To revert once again to the householder and his part
in the establishment of trees in the street, there is an
advantage in his being asked to play some active partin
the planting of the street, because it can be pointed out
to him the type of tree, the attention that is necessary
and the authority that is responsible for the care and
maintenance of the trees in his street. It has been found
that a single page cyclostyled leaflet, indicating the
type of tree, the work involved in planting and some
suggestions as to the responsibility that can be
undertaken by the householder in watering the tree
during dry conditions, is a valuable contribution on the
part of the planting Authority to the success of the
venture. Also it plays an important part in good public
relations.

Production and Training:

It is my considered opinion that a tree, to be
successful in a street environment, must have certain
characteristics of shape and size before it is planted in
the street.

| consider that it is impossible for the average
nurseryman to produce a good street tree specimen
without being specifically requested to do so and the
planting Authority being prepared to pay for the extra
work involved.

A street tree should be at ieast 2 metres in height
before planting, itshould have a reasonab!y clean trunk
to 1.5-2m with the formation of the “head” already
trained and shaped before planting. During the years
required to produce this specimen it should have been
moved several times in the nursery area to produce a
ball of fibrous roots so that establishment can be
successfully achieved when transpianting to its
permanent position.

After-care:

It is important having spent four, five or more years in
training a tree for its ultimate position as a specimen in
street or park to adequately stake and protect the tree
from vandalism or vehicular damage. The stake should
be in proportion to.the size of the tree and generally a
hardwood stake 5 x 5cm up to 2m in length, and pointed
4 ways for easy insertion in the ground is
recommended. The tree should then be tied securely to
the stake without “throttling” the main trunk. Some free
movement should be allowed to assist in the
establishment and final ability of the tree to withstand
the elements without support, but it should also be
secured sufficiently well to avoid the necessity for
constant attention. Reference has been made to the
advisability of surface cultivation of the planting hole at
least in the initial stages of development. The value of
such cultivation can be seen in all areas where trees
have been planted and the residents have taken pride in
the street trees and cultivated around the base of these
trees and the difference in growth between the
cultivated specimens and those left untouched is quite
marked.

Some species desirable as specimens for streetwork
require precautions to be taken against pests and
diseases. Some of the flowering apple varieties useful
as street trees can become hosts to garden pests, such
as woolly aphis and other fruit tree diseases and in spite
of the early public relations “gimmick” the effect is lost
by bad street tree care. The attention to pruning and
shaping of the trees is familiar to all and, therefore,
requires no elaboration. The only comment considered
worth mentioning is that bad pruning can develop into
mis-shapen trees and necessitate tree surgery in later
years, so initial pruning by expert staff is strongly
recommended.

Conculsion:

This paper, it is hoped, will serve as a brief text
summarising the main considerations in regard to the
planting of trees on streets. Choice of varieties in the
past has not always been wise and some guidance has
been given in this regard to assist in more careful
planning. Then, too, it is felt, that more skilled labour
should be used in the maintenance of street and avenue
trees so that cavities forming from faulty pruning are
avoided and employees are competent to dea! with any
situation of tree repair. Also closer unity between the
governing bodies dealing with city thoroughfares with
their aim, beauty as well as utility, would assist those
who are concerned with street pianting. The primary
aim of this course is to do just that.



Introduction

It is the responsibility of electrical supply authorities
to give a reliable supply to their consumers and in the
past they have been expected to do so as cheaply as
possible consistent with that reliability.

Costs have been kept low by the use of overhead lines
rather than the more expensive underground cable.

Overhead lines and trees

Overhead lines in most cases rely on spacing the
wires apart in air to provide the necessary insulation
between them. Also, in constructing these lines, we
keep the wires far enough above ground that they are
out of reach of the general public in all their normal
activities. Unfortunately trees can and do defeat both
these requirements for overhead lines and we are
forced to the conclusion that trees and overhead wires
justdo not mix. The wires present no great hazard to the
trees, but the reverse is certainly not the case.

Storm damage

Under storm conditions very many of our
breakdowns are caused by trees which attack the wires
in a number of ways.

(a) The most obvious is the tree which is bilown down
and falls across the line, bringing the wires
together, breaking them and possibly breaking the
poles as well.

(b) Tree branches, usually the succulent green tops,
are torn off trees and are blown on to the wires to
form a shortcircuit path between them, causing the
supply to be disconnected.

(c) Tree branches close to the line are swept by the
wind into the nearest wire and force it into contact
with the next causing a short circuit.

(d) Alternatively those same tree branches may
contact only one wire, but with high voltage this
can lead to an earth fault current which causes the
line protection to operate and disconnect the
supply.

Hazards to life

A danger to the life of members of the public exists
every time a live wire falls to the ground, for whatever
reason. Damage caused by trees is of course only one
of many reasons for this happening. Trees do however
provide a means for people, whether small boys at play
or parks and reserves maintenance staff in the course of
their normal duties, to climb dangerously close to the
wires. '

The only advice | can give to the members of this
course is don’t. Before climbing a tree, view it from all
sides and make sure that there are no wires passing
through the tree or in close proximity to it. if there are,
obtain advice from your local supply authority and
obtain the assistance of linemen if considered
necessary. In this regard it is of assistance to be able to
recognise the type of line and its voltage, as this will
give some indication of how close it is safe to approach
the live wires, but again the need for competent advice
must be stressed.

Electricity supply and trees

E. H. Mace

It is not necessary to climb trees to encounter the
electrical hazard of course. A ladder being carriedin a
near vertical position may contact a wire, or the jib of a
crane or the arm or bucket of a personnel hoist may do
so, all of which create a hazardous situation for those
engaged in the work and possibly even for an innocent
onlooker.

Electrical Supply Regulation 82 requires the jib,
boom, hoist or any other part of any machine to be kept
at least 12 feet away from any live electrical conductor.
This would apply also to any tool such as pruning
shears being wielded by park maintenance staff.

Elimination of Hazards

The chief means of avoiding the hazard from live
wires then is to keep well away from them, and
wherever possible to keep live wires and trees well
apart. If trees are to be planted in a footpath only ten
feet wide this obviously is not possible and this leads us
to the solution provided by burying the wires
underground.

Underground wiring

Underground cables have been in use for reticulating
electricity for very many years. That their use has not
been more widespread is due solely to the higher cost
of underground as mentioned previously. Early cables
were mainly of the paper insulated lead sheathed type,
which require costly jointing techniques. When modern
plastic materials were adapted for use as cable
insulation this opened the way for cheaper jointing
techniques and a cheaper overall system.

The change occurred in this country about 1960 and
since that date underground reticulation in new
subdivisions has become almost universal throughout
New Zealand. Conversion of existing overhead areas to
underground wiring is however a different matter. The
costs are very much higher due to the more difficult
digging conditions and the need to reinstate sealed,
grassed, or planted surfaces. For this reason
conversions tend to be restricted to the central
business district of towns or to other areas with a
special claim.

Advantages of underground wiring:

Environmental: There is no dispute that the elimination
of wires and poles from a street or park improves the
appearance tremendously. The conflict between tree
branches and live wires which we have been discussing
is eliminated. :

Reliability: By eliminating the wires we have also
eliminated almost all storm damage to our reticulation
resulting from trees. This is however only one aspect of
reliability and only time will tell whether the claims
made for underground wiring by its advocates, that it
has much greater reiiability and much lower
maintenance costs, are in fact true.
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Disadvantages:

The worst disadvantages of underground wiring are
all contained in the one word—space. With overhead
wires we competed for space only with your trees. Now
with underground wiring we still compete with your
trees, below the waist so to speak, and in addition we
compete with telephone wires, watermains, gas mains,
sewers, stormwater pipes, flush tanks, telephone
boxes, bus shelters, garden plots and so on. In many
footpaths there is not sufficient space for those service
authorities wishing to lay a pipe or cable, especially on
trunk routes. These roads are generally the ones with
very high traffic counts which means that the roading
engineer is looking for as many lanes as possible for
traffic, and unless the road reserve width has been fixed
with due allowance for this requirement we find that the
footpath width is reduced to a minimum.

Another requirement of the roading engineer is that
services which need to be dug up for maintenance must
not be located under his beautifully smooth road
surface. So here we are, the service authorities, in a
location where we are likely to need the greatest
number or size of services, all attemptingtocramintoa
footpath of minimum width. We are pleased indeed
when a wide median is available to accommodate your
trees.

This lack of space for services grows worse with the
years and makes the following aspects of service work
increasingly important:—

1. All services in a footpath should be laid accurately
on offset, and all offsets should be referred to the
same datum.

2. Each service authority must record the location of its
services so that they can be marked out on the
ground surface when required with reasonable
accuracy.

Victims of the August 1975 storm in Canterbury. Eucalyptus
viminalis (below) and Cupressus macrocarpa (right).

It is arequirement of the Construction Act that before
excavating an employer must obtain information as to
the location of buried services so as to avoid damage to
them. This applies to men planting trees just as it does
to those laying watermains or sewer pipes or whatever
Do not assume that your park areas will be free of
buried hazards such as 66,000 volt cables—we have
these now passing through Hagley Park in
Christchurch, in addition to 11,000 volt and low voltage
cables.

Fault location

Another major disadvantage of underground cables
is the difficulty experienced in locating faults which do
occur. Overhead lines can be patrolled and faults are
located promptly in most cases, but with underground
cables complicated location techniques are often
required and these may take several hours during
which time consumers wait without power. The cost of
repair can also be very much higher depending on the
type of cable.

So gentlemen, in the interest of your own safety and
of your employers pocket, check before you dig.




This paper discusses some of the important trees
used in New Zealand for street beautification and
considers their particular merits and fauits. The list is
not exhaustive. A full study and survey of street trees in
New Zealand would make a useful contribution to the
knowledge of this subject.

Several factors mitigate against the most desirable
use of some of the best trees which c an be used for city
beautification:

Firstly: Overhead power lines restrict the height and
consequently the shape to which street trees could
otherwise attain.

Secondly: Because of the placement of underground
services such as water and electric power, telephone
cables and storm water drains, many larger types of
trees with strong penetrating root systems cannot be
planted.

Thirdly: The casting of shade by dense branch and twig
formation in winter is another reason why potentially
large trees cannot be planted in some streets.

Fourthly: In cities which are not flat the use of trees
which might restrict -a desirable view must be
considered.

Fifthly: In areas of extremely poor soils it is often
considered to be too expensive to try and establish
certain types of ideal street trees.

Nevertheless, with these restrictions clearly in mind,
much can still be achieved in order to enhance the
appearance of our city streets. It has already been

pointed out that the design of streets leaves muchtobe

desired in respect of city appearance and the use of well
proportioned trees as city embellishments. While we
must, as persons concerned with tree provision and
protection, endeavour to provide suitable trees for our
city streets, we must also consider that many people,
who are not a minority group, actually detest trees
which are not on the skyline or are not painted in oilson
a canvas. Too often have | had it pointed out to me to
look at that filthy mess of leaves blocking up the street
gutter, or the house guttering or the back porch or the
flower border. We concede that leaves are a bit of a
nuisance in the autumn when they have fallen, but this
is a small humbug compared to the spring freshness,
the summer coolness and the autumn glory which they
give to us each year.

We also concede that tree roots can be destructive
and expensive when they penetrate drains, or invade
neighbouring property or heave up pathways and
curbing. Also some trees such as mature poplars, silver
birch and sycamore can be of considerable nuisance
value with their drifting and wind biown seed.

1 have mentioned these aspects about trees because
all things must be considered when we set ourselves up
as experts in the growing and caring of trees.

Trees for New Zealand Streets

J. O. Taylor

We therefore mustconsider mostcarefully the choice
of trees before we plant and we must fully understand
what their requirements are and what the requirements
of the location are.

Briefly these considerations are:

(1) The soil, its quality, dryness or wetness.

(2) The underground restrictions of services.

(3) The overhead space and likely restrictions.

(4) The shade considerations.

(5) The ease of growing and maintenance.

(6) The suitability or otherwise of the tree which it is
our responsibility to recommend and provide for
any given situation.

Therefore | place extreme importance on the need to
thoroughly research these considerations and to be
fully knowledgeable about the growth and habit of
trees, their ultimate height, spread and likely root
development. | also place extreme importance on the
need to be fully knowledgeable about the after-planting
requirements of trees whether it be protection of the
tree, watering and feeding or pruning, shaping and
maintenance.

In brief we must know or estimate as closely as
possible what a particular tree or row of trees or group
of trees will do in the situations we choose for them.
Also we must know what to do to enable trees to attain
their full beauty, to attain their optimum size and to be
able to keep them as near as possible in this state.

| believe that the first thing that has to be learned
about a tree is its correct name. When positive
identification is known, then by further reading,
learning and experience with trees, it will enable a
person to accumulate a fund of knowledge which is not
only imperative but fascinating and rewarding.

The following tist of trees and brief descriptions is a
guide to their use in New Zealand streets. It is not
complete in the sense that all trees which grow in New
Zealand could ostensibly be grown in streets
somewhere with varying success. The list gives some of
the most useful and desirable trees for city centre and
urban planting, but for obvious reasons it cannot be
specific for any particular locality. The requirements of
Auckland are quite different from the requirements of
Blenheim or Invercargill. By the same reasoning the
requirements of streets in New Brighton, Christchurch
are quite different from the requirements of the city
centre streets or the heavy soils of Spreydon,
Christchurch which may be only 5 km (3 miies) away.

Trees which normally can be planted in city centres:

Platanus x acerifolia. London piane. This is the
universal street tree of the cooler climate cities of the
world. It is a hybrid between P. orientalis and P.
occidentalis. Its tolerance of city atmospheric pollution
is well known and its ability to grow in restricted soil
situations is another of its well known attributes. The
leaves are large, usually from 12-25 cm. wide and are
usually five lobed. The London piane is amenable to
restrictive pruningand may be kept down toa smallsize
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by annual winter removal of the previous summer’s
growth. If space permits below and above ground the
tree will grow to a height and spread of up to 40 m.

Platanus orientalis. Oriental plane. This s
distinguished from the London plane by having slightly
smaller leaves which are more deeply 5 to 7 lobed. It
may grow to a height of up to 35 m. and forms a rounded
shaped tree. It is useful as a street tree in similar
situations to the London plane.

Tilia x europaea. Common lime. This hybrid tree
assumes a fine formal shape if allowed adequate root
run and space. It will grow to 30 m. inabout 75 years and
is remarkably free of most pests and diseases. Aphis
can be its most serious enemy. It will respond to regular
pruning to maintain a small size and its soft green
summer foliage is usually followed by rich yellow and

brown autumn colouring. It is not happy in dry .

situations particularly when young.

Tilia cordata. Small leaved lime. This has smaliler
leaves than Tilia x europaea but otherwise is similar in
its form and growing requirements.

Tilia platyphylios. Although seldom seen this tree has
characteristics which mark it as a very suitable street
tree where space permits. ltis differentto 7. x europaea
by having larger leaves and the shoots and leaves are
downy.

Quarcus palustris. The pin oak. For street planting in
New Zealand this is possibly the most satisfactory of
the oaks. It is slow growing initially and should
therefore be as large as possible before planting from
the nursery to the street. It makes a wide spreading tree
if the top has to be restricted because of overhead
wires. The leaves are 5 to 7 lobed and pointed and
although the autumn colouring is not as striking as Q.
coccinea, the scarlet oak, is a more reliable grower in
adverse street conditions. The pin oak will grow to a
height of 30 m. and spread 25 m.

Quercus robur. The common oak. This noble slow
growing tree is best suited to street planting where
adequate space is available and where grass can be its
under-canopy covering. It is not happy in hotsuburban
streets where tar-seal and curbing are predominant.

Most other Quercus species are more suited to
woodland planting than to street planting.

Ginkgo biloba. The ginkgo or maiden-hair tree is a
most useful slow growing tree where a light foliaged
open tree is required. its shape is usually informal and
in a street planted with ginkgo trees there will be a great
variation in shape and size. If possible, only male trees
should be planted as the seed of female trees has an
unpleasant odour. Ginkgo are very tolerant of city
atmosphere.

Liquidamber styraciflua. The sweet gum. This North ’

American tree prefers moist soils otherwise its growth
becomes slow and restricted. Dry cold weather brings
out the most striking autumn colour. It forms a straight-
trunked tree which may grow to a height of up to 25 m.

Betula pendula. The silver birch. This tree is better
suited to avenue planting than narrow street planting,
and it is possibly more attractive in its middle age than

_either young or old, i.e. over 60 years. Silver birch may
be hard pruned if required but all major cuts should be
treated as this tree is prone to develop branch and trunk
rot. Its winged seed can be a source of nuisance to
property owners.
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Betula papyrifera. The canoe birch. In good soil with
adequate summer moisture this North American
species will grow into a striking tree with attractive
white bark and outstanding autumn colour. It appears
not to be as vigorous as the silver birch in difficult soil
and atmospheric conditions.

Fraxinus excelsior. The common ash. This is better
used for avenue planting where space and soil
conditions are likely to be more suitable than street
planting. It will respond to pruning in its early stages in
order to form a compact formal shaped tree. Some
improved cultivars are now used in Europe.

Fraxinus oxycarpa ‘Raywood’' in Canterbury has
proved to be an excellent small to medium sized street
tree. It must be pruned hard each year in winter to keep
it within distance of power lines. ‘Raywood Ash’
develops an attractive purplish hue in autumn followed
by brown. Height up to 12 m.

Fraxinus angustifolia. This tree is rather like a small
version of the common ash and is often mistaken for
this. It is compact and rounded and easy to prune and
maintain. Height of up to 15 m. and a spread of up to 10
m. will be attained if unpruned.

Prunus serrulata. Cultivars of Japanese cherries.
There are many cultivars which have proved successful
in good soil conditions and where space allows their
full development. It is better budded or grafted onto P.
avium than on P. serrulata seedlings. Colourful spring
blossom and outstanding autumn foliage are the
attributes of the cherries.

Cultivars of note are: ‘Kanzan’ (J. H. Veitch) Double
mauve-pink and darkish foliage. 6-7 m.

‘Ko Fugen’. * 6-7 m. Double pink, upright habit.

‘Amanogawa’ 4 to 6m high. Semi double pink flowers,
habit columnar like a lombardy poplar. Not good on
poor soils.

‘Shimidsu sakura’. 3 to 5 m high. Semi-double white.

‘Ojochin’ . 6to 7 m high. Single white, strong grower.

Prunus yedoensis. The yoshino cherry. A graceful
wide spreading tree up to 7 m. high and 5 m. wide. Pink
bud, single white flowers.

Prunus cerasifera ‘Atropurpurea’ (Syn. P. pissardii).
Purple leaved, dainty white blossom. Noted for its rich
purple foliage and attractive autumn colouring.

Malus prunifolia ‘Rinki’. This is a small growing
flowering crab apple, reasonably vigorous and bushy
attaining a height up to 6 m. It has pink flowers turning
white and yellow fruit.

Malus x eleyi. This flowering crab apple grows up to 6
m., has reddish purple foliage and fruit. It forms a loose
type of small street tree which can be readily kept in
shape.

Malus floribunda. Flowering crab apple. Small round
headed tree 5 m. high, 4 m. wide. Pink bud, turning
white. If space is-available for grouping then this is the
ideal situation.



Malus baccata. A rounded tree to 12 m. high with
smmall bright red fruit. A useful tree, attractive in spring
and summer and easily kept in good shape.

Malus coronaria. A small tree, 8 to 9 m. high if not
pruned back. Oval, serrated leaves and yellow green
fruit.

Malus spectabilis. Very attractive, a rounded tree
easily kept to a height suitable for street planting.
Flower buds are rosy red opening to pale pink about 5
cm. (2") across. Fruit is yellowish and globe shaped.
There is a double form.

Malus zumi. This small tree with a long pyramidal
shape has pink to white flowers and small red fruit.
Malus zumi ‘Calocarpa’is more spreading in habit.

Malus x lemoinii resembles M x eleyi having been
raised in the same group of hybrids. It has abundant
rich purple-red flowers and bronzy leaves and is an
attractive street tree.

Malus x purpurea is another useful purple flowering
and fruiting crab apple.

Malus x micromalus. This is a hybrid from M.
spectabilis with larger and pinker flowers than its
parent.

Malus trilobata is a colourful small tree in autumn
with its yellow fruit and crimson 3-lobed foliage. It is of
columnar habit and may grow to 9 m. high if unpruned.

Malus coronaria is a small tree to 8 or 9 m. high.
Leaves are oval and large fruit yellow-green. A semi
double cuitivar is M. coronaria ‘Charlottae’

Acer japonicum. A slow growing tree up to 9 m. high.
As it matures it becomes very dense and its autumn
colouring is rich yellow to red. It is best used in short
streets where wind is not a problem. Maples prefer
good moist well drained soils.

Acer japonicum ‘Aureum’ is a golden form with
attractive winter bark to the branches.

Acer platanoides. The Norway maple. This isa medium
sized tree but may grow to 20 m in ideal situations. Asa
streettree it responds to periodic pruning as required. It
is' relatively quick growing and has large soft green
leaves. )

Acer platanoides ‘Schwedleri’has reddish foliage in
spring turning green then gold in autumn.

Acer platanoides ‘Goldsworth purple’ carries purplish
foliage through summer turning rich bronze-purple in
autumn.

Acer palmatum. The Japanese maple. In favourable
sheltered situations this makes an interesting and
attractive small informed shaped tree. Many cuitivars
are available usually grafted on to A. palmatum stock.
Some of the newer cultivars will need proving in street
conditions.

Acer palmatum ‘Nigrum’has dark purple foliage and
good autumn colour.

Acer negundo. The box elder, a tree with large
pinnate leaves is very tolerant of summer drought. [t
may grow to 15 m. high. The variegated form, A.
negundo ‘Variegatum’ makes an attractive tree.

Acer campestre, the field maple, is a relatively small
tree, 7 to 8 m. high, with small leaves. It is slow growing
but durable and prefers good soils. It has a rounded
shape.

Acer rubrum ‘Columnare’ This column-like tree with
large 3 to 5 lobed leaves could make an excellent street
tree. It is vigorous and will grow to 20 m. in good
conditions. The autumn colour of the ieaves is rich
yellow, red and orange. There are only two trees in the
Christchurch Botanic Gardens and it will be some time
before it could be available for distribution.

Sorbus aria. Whitebeam. A small to medium tree to
10-12 m. high with a formal close shape easy to keep
out of power lines. Leaves are oval, downy white
beneath and flowers are small, white in clusters. This
species has been planted successfully in many
Christchurch streets. With advancing years the trunks
develop a nobbly verrucose appearance.

Sorbus aucuparia. Rowan, or mountain ash. A
medium sized tree 10-12 m. high. Flower clusters,
white, attractive. Leaves pinnate, toothed, attractive
autumn colour. Berries in autumn, scarlet. Rowan is
susceptible to Fireblight disease.

Sorbus x pinnatifida. A hybrid between S. ariaand S.
aucuparia. An erect tree 12 to 15 m. high. Leaves
partially pinnate, greyish beneath. Fruit small and
scarlet. A satisfactory street tree tolerant of most soils
and situations. Trunk develops a nobbly effect as the
tree gets older.

Aesculus x carnea. Red horse chestnut. Provided
space is adequate and soil is good the red chestnut
makes an attractive street tree. It will grow to a height of
15 m. if unpruned.

‘A. x carnea ‘Briotii’ is a slower growing variety with
darker red flowers.

Maytenus boaria. This is a small evergreen tree 10 to
15 m. high native of Chile. Leaves are lanceolate 2.5t0 5
cm. long, finely toothed. Extremities of branches have a
weeping tendency giving the tree an attractive
appearance. For use as a street tree it must be trained
on a single trunk and the lower branches removed as
the height and size develops. Propagation is by cuttings
or by suckers which may occasionally arise.

Styrax japonica. A small variable tree 4 to 8 m. high.
Requires training to shape. Attractive pendulous white
flowers in spring. ‘

The following native trees are used in some parts of
New Zealand for street beautification. Sophora
tetraptera and S. microphylia. Kowhai , Metrosideros
excelsa. Pohutukawa. Corynocarpus laevigatus,
Pittosporum eugenioides.
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Eucalyptus ficifolia. Red gum. A small evergreen tree
to 10 m. high for mild sunny situations. Careful
selection and training for shape is necessary in the
early years to ensure a reasonably straight trunk.

Other eucalyptus spp. have been used with varying
success in some parts of New Zealand. In particular
Upper Hutt City Parks and Reserves Department
reports as follows.

E. cornuta. Good.

E. cosmophylla. Poor.

E. erythronema. Not assessed; first year of planting.
E. leucoxylon ‘Macrocarpa’, Syn E. leucoxylon ‘Rosea’
good!

E. occidentalis. Not assessed; first year of planting.
E. perriniana. Good for large berm.

E. polyanthemos. Not assessed; first year of planting.

E. rubida. Good for large berm.

Also reported by the Upper Hutt City Parks and
Reserves Department are the following (which have not
been mentioned in the script). Cercis siliquastrum.
Judas tree. Planted in 1969. They have established well
on sandy loam. The spread of the tree may provetobea
disadvantage for all but the largest berms.

Ulmus pumila. A very good quick growing tree for the
large berm. It will withstand considerable wind which is
unusual for elms.

Banksia integrifolia. These are in their first year of
planting and are grown to about 1.3 m. before planting’
out.

Idesia polycarpa. Also the first year of planting being
planted when 4 m. high.

Magnolia soulangeana. These are pruned to an
upright form and when established they have grown
well.

[\ \

May 15th, 1958,

Z “oen
: 'V‘\. .
THE MAN WHO PLANTED A TREE IN HIS STREET




A METHOD OF EVALUATION OF TREES

Formula issued by the Tree Council of Great Britain
Room C10/13, 2 Marsham Street, London SW1P 3EB

Introductory

The Tree Council has considered the question of
assessing the contribution made by individual trees to
amenity so that if necessary a definite calue can be put
on them.

The objects of such evaluation are:

(a) To provide a disciplined and objective way of
examining a tree, point by point, to assess its visual
merit in its context. Such a method has wide
application and such management considerations
as felling, planting, etc.

(b) To give arboriculturists, surveyors etc. asystem for
assessing the damage done when trees are
accidentally mutilated or destroyed.

(c) To give planners a means of including trees in their
calculations with the exactness, objectivity and
consistency that they apply to other aspects of
landscape engineering.

This value, it must be stressed, may well be counter-
balanced in particular cases by other factors. For
example a farmer may have a compelling need to
remove a tree, which will over-ride amenity
considerations. Itis, in other words, amenity valueonly
and not the whole case for or against any tree which is
here assessed. Such other considerations as timber
value, value to wildlife etc. may all be relevantin certain
cases.

What is a tree worth?

Monetary value:

The Tree Council does not make the attaching of a
monetary value a main point of its recommendations;
particularly because at the present time the rate of
inflation cannot be ignored and any monetary unit
decided on would have to be reviewed in the near
future, possibly repeatedly.

The principal argument in favour of monetary
evaluation must, however, be stated: only by being
given a monetary value can trees take their rightful
place in planning calculations, maintenance,
budgeting etc. alongside other assets of known value.
So long as amenity trees are excluded from balance-
sheets they will be excluded from proper budgeting
consideration.

As a footnote to the evaluation system that follows,
therefore, the working party suggests that if a monetary
value is to be attached to trees surveyed, the value of
one unit (as of September 1974) should be 1.

Attribution:

The system adopted is a modified form of that
published in 1967 by Mr D. R. Helliwell and may
appropriately be known as the Helliwell system.

Valuation of trees for amenity:

The following method of valuation is proposed by the
Tree Council.

Six factors are identified for each tree, plus any
special factors such as historical associations or
exceptional rarity. For each of these factors the tree is
given a score of up to 4 points, and the scores forall the
factors are then multiplied together to give an
assessment of the amenity value of the tree.

Factor Points
2 3 4
1. Size of tree small medium large very large
2. Useful life expectancy 10-20 yrs. 20-40 yrs. 40-100 yrs. 100+ yrs.
3. Importance of position in landscape little some considerable great
4. Presence of other trees many some few none
5. Relation to the setting moderately suitable fairly suitable very suitable especially suitable
6. Form : poor fair good especially good
7. Special factors none one two three
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Explanatory notes on each of these factors are given
further on. r

If a tree fails to score on any of the first five factors it
should be given a nil rating for that factor and,
therefore, a nil final score. That s, if a tree isso small as
to fail to reach the smaliest size category, so rotten asto
have less than 10 years’ useful life expectancy, if it is
completely hidden from view, or totally unsuited to its
setting, it will have no accountable amenity value. The
only exception to this rule would be a tree with great
rarity or historic value, whose size, visibility etc. would
not affect the desirability of preserving it.

The assessment of some of the factors can be carried
out with complete objectivity. For example, the size of
the tree can be measured fairly simply, and the useful
life expectancy is a matter for expert opinion. With
some of the factors, however, there must inevitably be a

certain amount of subjectivity, and it may be that two -

people would assess the same tree differently. The
amount of disagreement in most cases should not,
however, be very great.

This method of assessment only takes accountof the
amenity value of a tree, and does not attempt to assess
any costs which may be incurred in growing or
maintaining the tree. Such costs are usually
ascertainable, and, if they exceed the calculated value,
a case could be made for removing the tree. On the
other hand, it could be calculated that the planting of a
tree in some other position would in a few years’ time
provide amenity in excess of the costs involved.

Some typical examples of the use of this method of
valuation are given.

Explanatory Notes

1. The size of the tree is taken as the height of the tree
(in metres) muitiplied by the mean crown diameter.
smail-= 3 to 10 sq. metres (30-100 sq. ft.)

medium = 10 to 50 sq. metres (100-500 sq. ft.)
large = 50 to 200 sq. metres (500-2,000 sq. ft.)
Very large = 200 sq. metres or more.”

Mean crown diam.

“Exceptional girth, where it adds to the visual value of
the tree, could be taken to put the tree into a higher size
category than its crown-size alone would merit.

2. The useful life expectancy (in years) must take into
account the position in which the tree is growing. For
example a tree which overhangs a busy road must be
absolutely sound in all respects, yet it may sufferfroma
variety of ill effects from traffic fumes and road-works.
It would therefore have a iower useful life expectancy
than a similar tree in a large area of parkland, where the
loss of a few twigs in a gale would do littie harm and the
tree is less likely to suffer damage from fumes, stray
vehicles, or leading gas mains. In most cases, the
advice of an arboriculturist would be required if there is
any doubt over this point.

3. Importance of position in landscape/townscape.
Many trees in well wooded areas will have no individual
importance, in that the loss of a single tree would not

‘detract significantly from the amenities of the area.

“Little importance” = most trees in rural areas, back
gardens, or in groups of trees, etc.

“Some importance” = individual rcadside trees in
residential areas, trees close to busy roads, trees in
public parks, etc.

“Considerable importance” = prominent individual
trees in well-frequented places such as town centres,
shopping centres etc.

“Great importance” = trees which are of crucial
importance to well-known places.

4. Presence of other trees.

Many = more than 30% of the visual area (of which the
tree is a part) covered by trees, and at least 10 trees in
total.

Some = more than 10% of the visual area covered by
trees, and at least 4 trees in total.

Few = less than 10% of the visual area covered by trees,
but at least 1 other tree present.

None = no other trees present in the area under
consideration.

5. Relation of species to the setting.
This is probably the most difficult factor to define. As a
very general rule, one should aim to have the largest
and densest tree, or group of trees, that the available
space will conveniently contain. Thus a small tree in a
large space may appear insignificant. Equally a large
tree in a small space is not usually convenient, or is
likely to appear overwhelming. Where trees are close to
a building, light foliaged trees, such as silver birch or
false acacia are likely to be more suitable than dense-
foliaged species such as beech or plane, as they will
block out less light from the building and will
complement the appearance of the building ratherthan
obscuring it. Where trees stand weli clear of buildings,
however, their visual impact will be greater if they are of
the more dense-foliaged type. A single beech or plane
standing on its own is likely to provide a greater visual
impace than a single silver birch tree, for example.
Sometimes a tree, or group of trees, is particularly
suitable to a certain setting, in reflecting or
emphasizing the surrounding landform or architecture.
Weeping willows hanging down into flowing water,
cedars of Lebanon close to a mansion, or a row of elm
trees in a country lane may be examples of such
suitable juxtapositions. The question of the general
desirability of a species should where necessary be
allowed to affect the score under factor 5. Most would
agree that for example a tulip-tree or a liquid-amber,
though not rare, should be preferred against say, a
sycamore.

6. The form of the tree is, again, a matter which may be
difficult to define precisely, although extreme
examples of badly mutilated trees, or trees which have
suffered damage from disease or storms will be fairly
obvious. Form need not necessarily be natural to be
good: a good example of a poliarded tree may merit a
high mark. Most trees will be rated “fair” or “good”, with
particularly beautiful specimens being rated as
“exceptionally good”.

7. Most trees will not have any “special factors”. Some
trees will have strong historical associations, and avery
few (say 10-20 in the whole of Britain) may have such
strong historical connections as to place them outside
the scope.of this method of valuation. Some trees may




also merit an increased valuation because of their great
rarity, but this is likely to apply to a very few trees
outside arboreta and the grounds of stately homes.
Generally speaking, if there are less than about three
specimens of that type of tree in the county, it could be
given a rating on this account. Other special factors
may be where a tree obscures an unpleasant view,
making it particularly important to keep the tree in that
position, or where a tree forms part of a deliberate
composition such as an avenue or group and its loss
would detract from the value of the remaining trees, or
within a conservation areawhose listing is related to the
trees in it.

Examples of the use of this method valuation.

A B C

A. A young birch tree in a fairly secluded garden in a well-
wooded residential area.

1. Size small —scores 1 point
2. Useful life expectancy 40-100 years—scores 3 points
3. Importance in landscape little —scores 3 point
4, Presence of other trees many —scores 1 point
5. Relation to setting very suitable—scores 3 points
6. Form fair —scores 2 points
7. Special factors none —scores 1 point

Total score = 1 x3x1x1x3x2x1=18 (or about 118).

B. A weeping willow between a village pub and a river.
1. Sjze large —scores 3 points
2. Useful life expectancy 20-40 years —scores 2 points
3. importance in landscape some —scores 2 points
4. Presence of other trees some —scores 2 points
5. Relation to setting especially

suitable —scores 4 points
6. Form good —scores 3 points
7. Special factors none —scores 1 point

Totalscore=3x2x2x2x2x4x3x1=288 (orabout 288).

C. A healthy plane tree about 50 years old in a prominent
position in the centre of a small town.

1. Size large —scores 3 points
2. Useful life expectancy 40-100 years—scores 3 points
3. Importance in landscape considerable—scores 3 points
4. Presence of other trees none —scores 4 points
5. Relation to setting very suitable—scores 3 points
6. Form good —scores 3 points
7. Special factors none —scores 1 point

Totalscore=3x3x3x4x3x3x1=972 (or about t972).

fini.
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Abies
Acer campestre
Acer japonicum
Acer japonicum ‘Aureum’
Acer negundo
Acer negundo ‘Variegatum’
Acer rubrum ‘Columnare’
Aesculus x carnea
Aesculus x carnea ‘Briotii’
Alder
Ammonium sulphate
Anti transpirant sprays
Apical dominance
Arboretum
Arboriculture
Arboriculturist
Arbutus menziesii
Arbutus unedo
Atmospheric pollution
Automatic tree spade
Bacteria, nitrifying
Banksia
Banksia integrifolia
Bark
Bark tracing
Bark wounds
Betula pendula
Betula papyrifera
Branch, split
Bracing of branches
Bracts
British standards
Brooks, R. R.
Buds-
Burl
Californian pepper tree
Calius
Cambium
Canker,cypress
Capillaries
Carbon dioxide
Carbohydrates
Carpinus betulus
Cavities
Cercis siliquastrum
Chain saws
Chemical injury
Cleaning out
Climbing
Clothing
Concrete in cavities
Copper naphthanate
Corynocarpus laevigatus
Creosote
Crown lifting
Crown thinning

. Cupressus macrocarpa
Dehorning
Desiccation
Diplodia pinea

80

17
84
84
B4
84
84
84
84
84
16, 17

44.

59

9

10

10

10

29

31

29

16

15

16

86

8, 20,51
35

43

31, 84
84

43

37

8

42, 43
31

8

28

36

20, 21,22, 24
7,8,20, 21
27

8

73

8

17

37, 43, 51, 52
‘ 86

43

31, 82

36

32

26, 27, 28

Diseases

Dixon, S. D.

Dormancy

Dried blood

Drop crotching
Dryandra

East Malling (U.K.)
Elm

Epicormic growth
Epstein, E.

Eucalyptus ficifolia
Eucalyptus spp.
Evaluation of trees
Fagus sylvatica
Fertilisers

Fires

Foam polyurethane
Fraxinus angustifolia
Fraxinus excelsior
Fraxinus oxycarpa ‘Raywood’
Gall rust

Gas injury

Gingko biloba
Gleditsia triacanthos
Grevillea robusta
Griselinia littoralis
Ground surface change
Growth flushes
Heading back
Helliwell, R. D.

ldesia polycarpa
Insects

Ladders

Lamp black

Larix

Lawson cypress

Lichen growth

Lifting weights

Lime tree

Liquidamber styraciflua
Liriodendron tulipifera
Locust tree

Macadamia

Madrona

Magnolia soulangeana
Malling root stocks
Malus baccata

Malus coronaria

Malus coronaria ‘Charlottae’
Malus x eleyi

Malus tloribunda

Malus x micromalus
Malus prunifolia ‘Rinkii’
Malus x purpurea
Malus spectabilis
Malus trilobata
Maytenus boaria
Mechanical injury
Melampsora larici-populina
“Metalex” ‘ )

Index

17,

52, 53,

29,73,
31,

38,

16,

29,

26
73

17
36
16
16
36
42
15

87
17
19
42
54
84
84
84
27
74
84
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