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-CHAPTER I

INTRODUCTORY

The beginning of the twentieth century might be referred
to ar the milestone separating ploneer America &ndrthe highly
indugtrialized civilization which we now know.

Withrthe ¢hifting of populations and the consequent:
grouping of human beinge into large and clorely knit social.
unitse;, contact with the outdoore has been all but lost. This
hag led to the ecstablichment of parke and recreational areac

1n most large cities, as well as park areag cet aside by the
federal govermment. Not a small part of the value of these
areas lles In the forest growth which they support. However,
In the case of city parks, the municipal environment is not
conducive to healthy dévelopment of trees, and more often
than not thelr natural re&iétance 1is incapable of keeping them
in the beet of condition.

It 1l¢ a commentary on our wasteful methods; the treat-
meﬁt accorded the fineet trees of our cities, They have been
-entirely subordinated to development in every way; their
branches lopped to make way for a power line, their roots
torn up in paving and laying water maing, and no thought given

to thelr welfarae.

It 1s not to be implied from thie that development




should be hindered in order that tree growth be preserved.
It ig entirely possible, however, to incure a measure of
compatibility between the two. Thé exerclse of a reasonablse
ampunt of care in construction, the proper care of necesgary
injuriesg, and the minimizing of ihjuriésréhould do much to
improve the condition of trees in_the cities.

It 1s not strictly within the province of Forestry to
deal with the repair and care of trees in thie country,
though this may assume a position of greater importance in the
future. At the present time the condition of the foreste in
the United Stateg does not warrant any individual tree treat-
ment as 1lg the casee in many of the European countries.

But the development of larce recreational areas both in
cities and elsewhere hasg led to a peculiar c¢ituation which
calls for a knowledge of tree surgery on the part of the
manager of these areas. Thie duty often falls to the muni-
¢ipal forester employed by co many cities. It 1l¢ 1lmperative tha

e have some knowledge of tree repair ag well a¢ the more

conventional phasesg of Forestry.




CHAPTER II

THE HISTORY AND DEVELOPMENT OF TREE SURGERY

So far as hletory 1ie concerned, literature contains but
vague allusions to the development of thie.branch of natural
gclence, though ite rough applicatione probably aroce ¢ 1imul-
taneously with the cultivation of fruit trees. Earlier than
the late Eighteenth Century only the most meager refrences
are available.

The modern history prohably dates from the year I800
When William Forsythe, king's gardner at Kencington, made
the odorous discovery that a mixture of cow'se dung, lime, and
wood ashes wac very efficacious in the treatment of tree wounde.
Thie was challenged from many parte of the continent where
less plebian materiale were the rule, and for come time letters
of protest and defence flew thick and fast. With thie im-
petéus, and the investigation resulfing, principles and rulec:of
procedure were formulated which indicated a surpricsing grasp
of the subject by early practitioners.

- Perhape the foremost of these investigators was ohe

William Pontey, andEnglishman who in I805 publiched his

"Forest Primer", and laid down fundamental rules which stand
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to this day. He principally advécated making pruning cuts
cloge to the tmmnk of the tree, and incicted that cuts be
allowed to dry before the dressings were applied. He algo
suggested drainage of holes and refilling with dry cand, the
mouth‘being plugged with wood. 'The soundnecs of hie obser-
vations and the accuracy of hic deductione are 1lluetraged
by the fact that he regognized the importance of the cambium
in the healing of wounds and inctructed that the Wooden
plug bé level with the inner bark.

Robert Monteath of Edinburgh published in 1824, "The
Forester's Guide", containdng a description of wound treat-
ment which showe that ite author was exceptionally modern in
his approach to the problem and knew almost aes much about the
gubjJect as 1sg known today.

Some years later there appeared the work of Count Des
Care whoce "Pruning of Forest Treed" appeared in I867. Des
Cars' maln contentions were the value of close pruning and
heavy pruning in the rectoration of old trees. Cavities,
however, also interested him, and cince he wae primarily
concerned with timber trees, he confined hie efforts to com-
paratively small openings. Thece he advocated cleaning,
coating with paint, and pluéging with wood.

It 1g logical that the development of the science ehould ha

ite inception in the improvement of timbbr'trees. Those which

were not fit for thile purpoce were dieregarded. It was a




relativeiy short gtep, then, to the tree work which we
know today and with theilncrease of wealth in thls country,
and the urbanization of the population, repair on trees val-
uable mainly for thelr aecsthetle value was merely a thing ﬁﬁ
be expected.

The practice of filling timber treés in the sarly
stages of the science aleo led to the gelection of materials
which could be sawed or chopped when time for utilization
came. Thesge restrictione were removed, however, with the
development of modern repair in Amerilca where the emphasié was
placed on treeg not primarily valuable from a timber gtand-
point. It was more often that large holec were filled aftef
.this time, than emall ones, and the most common, plasfic
. gubstance readily available naturally filled the role. It so
happened that brickes, mortar, and concrete became the modern
materials, being dieplaced to come extent more recently by
asphalt.

Until recently the porition of the tree curgeon wae come-
what'unfortunate. Every unemployed carpenter, gardner, mechanile,
and alienated agriculturist fanciled himeelf a "tree doctofg
and went about with hie¢ axee and gaws and a surpriging dearth of
knowledge to leave upon the city etreete the deformed results
of his experimentation. With the advent of the larger companies
however, the situation is improving rapidly and 1e coming to be

recognized as a distinct profecsion with the obligations which

thlis standing entails.




CHAPTER ITI

TYPES OF TREE INJURY

Despite the popular conception of the 1ongev1ty and
hardihood of tfees=dn general;-it is nececcary to realize that
injuries are ac Widespread among thic clace of organieme and
constitute as real and everprecent a danger,as is the cage
With 1living and growing thinge of lece impreccive ctature.
EXcept in the cace of cudden and violent injuriees following
Storms, the factore which affect the health of treeg are co
glow acting and inconspicuous that to the ordinary individual,
they may remain unnoticed for long periods of time even though
they may constltute the deadliest kind of menace.

This, and the apparent tendency to over rate the powers
of resistance in trees, probably accounte for the neglect
which so often claime the livee of many of the finest speciménss.

It is the firet duty of the tree surgeon to regognize the
€legne of 111 health in his arboreal cliente before serious
damage has been done. Injuriec are by no means confined to
breakage, rots,'and incectes; thocre which are eacrily seen and

the extent of their harm mearured. These are frequently but

secondary effecte and have 1ittle to do with the true cauce




of ‘the disfurhance. Lack of sufficient moieture due to an
excess of paving above the roots, drainage which lowers the
level of the water table to which the tree has become accustomed,
.smoke and gases in the alr, and compacting of the sgoil by
domestic animals and human beinge all gerve to reduce the
tree's vitality to such an extent that the final Coup de grace,
inflicted by the hoet of enemiec alwaye precent, ic merely a
matter of time.

The diagnosie of such obrcufe welfare factore will be
discuesed later. Thie chapter confines itself to the more

conepicuous and eacily detectable injuriesg.
Mechanical

Mechanical injuries may be reduced to the cimple statement .
that any breach in the tree's first wall of defence, the bark,
constitutes an injury. Whether this be the result of traffic
on a clty street or the result of grazing animals in the wild

gtate, the delicate inner portione of the tree are 1lsid open to
Infection. :

The firet ald rule, immediate treatment, applies in the
case of trees as well ac elcewhere. It is imperative that the
wound be cieansed and covered before incects or fungil obtain a
foothold in the expoced Wood, ac fhey will do very quickly.
Thlsg.is especially co in the Warmef portiong of the year and

frequent inspections are necessgary after dressing to see that

the work has been effective.




Insects

It will be unnecescary here to go into the innurerable
genera and specles of incects which .exact a toll of one hundred
million dollare annually from the forests and parke of the
United States alone. Some conception of this damage may be gain
upon oecasions of vieitatione of the gypepy moth of the east,
or the extent to which the locust borer has dampened the hopes
of those who predicted the bright future of the black locust
for post and tie production. In the latter case, the growing
of locust has proved, in the last few years, to be a thankless
proposgitlion; scarcely a sound tree 1ig available.

The shade and park trees have taken the brunt of this
devastation) changing conditions having reduced the greater
proportion of them tothe ctatus of weaklings. Drainage of
the =0il, fumee of factory smoke; injuries of numerous kinds
have lowered thelr natural resistance to thie type of injury.

The province of the tres surgeon,‘from@ repair standpoint,
embraces mainly the recults of the boring incecte. Thesce are
clasged according to the peculiarities of their damage.

Perhape the most injurlous are the bark beetles whicﬁ infec

the camblum layer and the outer sapwood. The larval stage of

these insects 1s spent boring between the bark and the wood




of the infected tree, with the resulf that the tree is often
completely girdled and, of cource. killed. At any rate, an
infection of thie kind alwave proves very weakening, inters 18
rupting the flow of sap and opening the way for epores of
fungi.

The boring beetles come to the sttention of the tree eur-
geon more frequently than any other kind of incect. The treat-
ment of this kind of injury is digtinectly within hies field.

The usual methode offi excavation and refilling are uced.

Whiie the boring insects are of more conspicuous habit tham
the bark beetles,‘théir damage 1s of a lescer extent go far as
the health of the tree is concerned. They confline the major
porfion of their activities to the inner wood, and while they may
riddle the ineide of the tree, their action does not interfere
So serliously with i%e physiological functions.

Those ineecte which act as defoliatore are perhaps bstter
known in connection with park and stireet trees than the borers.
The borers and defoliators may be roughly divided into separate
groupe of insects, though thie classification l¢ by no means
entirely conelstent. To the Coleoptéra, or beetle order, can
ueﬁally be asgssigned the damage due to boring attacks, though
not always. The leopard moth, a Buropean insect imported to
this country, is an example, and belongs to the order Lepi-
doptera which is usually associated with the defoliators. The
leopard moth, however, usually conflnes ite activities to the

smaller limbs andveeldom attacks the trunk. In its boring
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actievities the larvae may girdle rather large limbs. The
Hymenoptera, or wasp order, ic also a notable eéxcéption to thig
rule, and may well be reprecented by the "pigeon tremex" which
1¢ often found on shade trees.

As has been mentioned, the defoliator group 1ie largely
confinedAto the order lepidoptera, which congists of the
moths and butterflies. OFf thic group the moths are the mogt
important from the gtandpoint of tree injury. The army worm,
the gypsy moth, the Nantucket tip moth, and many other well
knowa tree parasites belong to thie group. Certain of the
Coleoptera act as defoliators algso, but their damage is relatiyvel

slight?compared to the lLepidoptera.
Fungi

To the rot fungl belongs the dublous honor of providing
the tree surgeon with the bulk of the work which he is called

”r

upon to do. Were it not for this type of parasite the majority
of trees would live twice as long ac they normally do,'There
woﬁld be no gnarled, hollow boles to occupy the perplexed
owners of forested estates, and the earth would be cluttered
With debris which chould have rotted and had failed to do go.
The rot fungi present to the tree surgeon the most dif-

ficult situations with which he has to work. Particularly

in his dlagnosis 1t ie escential that he be comewhat of a path-

0logist. The obscure natdirs of many infections presents baffling
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difficulty in the making of clean and complete excision of
infected material. It ic the nature of many rot fungi to
discolor the infected wWood co that it 1c eacily recognizable
and may be removed without great difficulty. There are others,
however, wherein the inciplient ctages are cscarcely discernable
from the sound wood and it ie nececeary to recort to micro-
scopi@ analyslie 1in order to delineate the lineg of decay.
Others, while infecting the heartwood and spreading elowly
through 1it, will advance the incipient cstage at a much greater
rate through the eacily penstrable pith and thue defy detection.

It ie thesce thinge that make diagnosic and complete repair
egpeclally uncertain. |

According to the manner in which they affect the host -
tree, the rot fungl may be placed into four rough groups, each
of which presents 1ite own epecific problem; those which infect
the bark, sapwood, heartwood, or root eystem.

Perhape the best known of the bark infeéting fungi. are
the two which have been insctrumental in endangering the exis-
tence of two of America's moet valuable tree epecies; the'
Chestnut Blight and the White Pine blicter rust. The former ')
has accounted for the majority of the exicting Chestnut timber, !
and the lstter is even now ravaging the last great white piné
stands to be found on the continent. In orchard treeg, the
geveral bark rote and cankere which affect the gusceptibae

apple tree are the most reprecentative. The bitter rot, as
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well as a number of others, aleo affects the fruit, causing
great damage ln many parte of the country. The charactericstic
action 6f the bark decaye consiste mainly of injury to the
camblum, destroying it im large patches which become cracked
and sunken and dry ihethe final etagee of infection.

The fungil attacking capwood scarcely merit the designation
of true paracites. In the main, they confine their injury aé
living trees to those which are co injured by fire, cungcald,
or ffost as to be regdily cucceptible. Urually the dead bark
1é attacked first,isé?gggfig later into the capwood.

Of all the rots discuesed, the heartrots are probably
the moet important commercially. They are truly parasitic and
enter the tree from any exposure of raw wood surfaoés. Af ter
gaining entrance through a wound or branch stub they penstrate .
to the heartwood and epread upward énd down through the heart.
Thelr one redeeming feature, and that does not apply to timber
trees, is the fact that their infection i€ of no immediate
danger to the physiological oprocesces of the tree. With the
SapWood intact, the tree'e functions may continue uninterrupted
and weakening of the boie be the only harmful result for a
period of many years.

. Fortunately the root infecting fungi are comparatively
few numerically, for their infection is almoet impossible to
combat and extremely destructive. The most common rot of this

kind is the honey mushroom, or Armillaria mellea. This rot

1s characterized by the production of black, string-like
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rhizomorphs which enter the roots by way of a wound beneath
the soll, epreading through the roote and killing the cambium.
They w@rk in the most inconspicuous place poscible and often
the only intimatidn of infection is the throwing of the tree
by the wind when the roots are incapable of supporting it
farther.

So peréistant lg-thip fungue in the soil that, after in-

fection has been diccovered and the tree removed, it 1s unsafe

to plant again in the vicinity for several years.
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CHAPTER TV

REPAIRING MECHANICAL INJURY

It is unnecesgsary, in the congideration of wounds and
other mechanical injuries/to go deeply into the physiological
functions of the tres which need to be considered when repair-
1né injuries of this kind. However, 1t may not be out of

place to call attention to the flow of water and dissolved

materiale within the tree, and the healing process which
21 a wound ie¢ csuetained.

AN
i&i// \/ \

II ITI IV
Fig. I - How wounds affect the flow of sap.

It must be remembered, in the treatment of wounds, that
the flow of sap i¢ confined largely to the longitudinal
directiong; the sapwood carrying water and materials up
from the roots, and the downward tranceportation toward the
roote 1ls taken care of by the live portions of the inner
bark. It may be readlily seen from this that wounds of any
great extent are 1ikely to interfere serioucly with the vital

processes of food trancportation.
When a would ie inflicted in the bark of a tree, there
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1s a diversion of the downward flow, and this diversion
Increases directly with the width rhther than with the
length of the wound as shown in Fig. I. A long and narrow
wound is the lesgs harmful acs the sap ie¢ diverted the least
and a healing callue may be guickly formed.

Illustration IV, Fig. I dhows this condition and the r=zg
resultes of a jagged wound which ic not handled properly. The’
areas A and B, receiving lessg than their proper proportion of
sap, may be expected to die back and this should be con-
gildered in treatmentl The two areas must be removed and
the wound rounded as nearly oval as poseible so that ayequal
flow of sap will be avallable to all parts.

In cavity work, where an incision ies necescary in order
to remove infected material, thie is a rule which must be
kept in mind. A cut which is long and narrow, running long-
itudinally with the bole or limb belng treated, ie preferable
at any time to a wider ons.

Likewice, the proper location of incisione 1s a consider-
ation of paramount importance. In view of the principles
mentioned, it ie obvioud that an incision s¢hould never be made
Just bedow a growing limb if it ie at all pbssible to locate
it elsevwhere. 3Sap, tending to flow in straight lines, would
be cut off from the limb by removal of the sapwood directly

beneéath it. The same rule holds for placing an'incision

~above a healthy root. Either the incisione choitld be a
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sufficient distance away from the 1imb or root for the flow
of sap to be undisturbed, or a more suitable location should
be chosen.

In boringe made for the purpose of locating the extent
of rot or cavities, the holes chould be bored one directly

above the other, or if the tree is spiral, following the

takes place in the tree, and becomes a factor with which the
tree surgeon must reckon. It 1 s necessary, in order to
apply the principles of healing, that the practitioner under-

gtand the.manner in which this 1e¢ accompliched.

When a wound ie inflicted, the firet reaction of the
tree 1g an attempt to repair the break in the bark, and eince

the cambium ls the only heans of replacing destroyed tissue

In the first

LG
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the cambium to replace that which wae locet. Fig. 2 illus-
trates this. aradual layere of callus are built up in the
years or growing seasone Which follow until the wound is
completely covered and the bark is again intact.

However, it ie during the time that the wound 1ie inflicted
and the time that the callue covering once more excludes it from
the outside enemies which take advantage of such a situatia@
that the tres gurgeon comes in. .

There may be a period of years/herelwhen the raw wood is
open and unprotescted, and it iec thie type of Injury that
ultimately leads to most of the cases of decay and death.

It 1e obvious that, in such a cage, tWwo necesgsary procedures
must be followed to lessen the danger of the wound; it must
be covered or coated to exclude the insects and fungi which
Would otherwise gain entrance, and the natural healing facul-
ties of the tree muet be ascicted. Once thece two objectives
are accompliched, the wound‘will heal over catisfactorily and
the physiological processes of the tree will go on undisturb-
ed.

It is traditional that paint and tar chould be usged for
both purposes stated above. The value of these two dressinge
has remained unquestionéd for years despite the evidencs 6f
thelr inferiority. This 1s.due largely to the prevalence of the
opinion that wounde on trees are drecced for appeargnce alonse.

There 1s no question, however, that it ies difficult to

obtain a dressing which fulfille all the nececsgary requiremente
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of tree work. Any frechly exposed wood surface is moist and
willl remain co for some time. Thuse, 1t ie sure to cseason and
check ag it driec oﬁt. It can readily be imagined the effect
of thie procecs on inelastic cubetances like paint and tar.

So far there has been dlecovered no way to prevent a wound
from dfying)and the resgult on a tar or paint dressing 1ls a mul-
titude of cracks which allow easy access to insects and spores.

In order to prevent this, it must be realized that the
method of application of paint and tar 1s at fault as well as
the materials themselves. The wound should be sterilized as
well as pogeible and allowed to dry before being dbessed. Then
care chould be taken to renew the application until all season-
ing checke and cracke are filled with both thse antiséptic and
the protective dreccing. Frequent care is often the criteria
of euecess 1n tree work' of aﬁy kind.

To thecantiseptic éolutions uced for dieinfecting wounds
before dfessing. belong all csprays and powders uced to combat
fungus diceases. Included in these are copper culphate sollution

é

and lime-sulphur wach. It may be noted here, also, that when-

.ever trees are sprayed with a fungicide, 1t 1ig well to attend

to all bark wounde at the same tine. The bark should be gprayed,
especlally any broken places, ac well as the leaves.

Among the antiseptic solutions may be listed farther’cor-
rosive sublimate and formalin. To mix *he former, two ounces to

fifteen gallone ie used, and one ounce to two gallons for the

latter.
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The commercial wood préservativee are among the best anti-
geptic dressings. Coal tar creoscote is probably among the best,
Wwith carbolineum about equal. However, care chould be taken to
be certain that the creocote ies diestilled only from coal tar.
Any of the well advertised brands are satisfactory.

Carbolineum 1s the subject of much disagrcement among
arboriculturists. There are those who maintain that it 1is
harmless tp cambium and capwood, and there are those Who are
able to demonstrate that treec have been killed by its unwise
uge 1in this respect. Whatever the case, it is best, until
matters have been rettled. to confine ite use to heartwood.

For the treatment of large wounde it is Vefy valuable ag it
has great anticeptic properties and penetrates deeply into the
Wwood, egpecially when heated. :

It is not, however, a cubstitute for heavisr materials when
the wound has thorouchly dried. It should be followed by a
dresging of sufficient coneistency to bridge the checks which
result from drying,

Thisg 1is the proper function of paint. After drying, the
wound should be covered with a heavy application of white lead.
Thie should be followed by a second apﬁlioation as soon asg any
checking 1is noticed.

Slaters' cement is coming into rapid favor as the idea of
two dressings; one of anticeptic and one of filler, becomes more
general. Slaters' cement is placstic and ie applied with a epatula

to the wound. It has no anticeptic propertiss, however, hence the

double application. It has the further advantage of being rel-
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atively inexpencive.

Grafting wax aleo has 1ite place in the treatment of tree
wounds. Though it adheres imperfectly, it is harmlese to the
moet delicate tissue and may be uced to protect fresh wounde.
However, 1t 1is costly and iec not suitable for a permanent
dressing,

Tar, as previously mentioned, is one of the moet popular
dressings in use at the precent time. However, attention should
be called here to the "coal tar painte" which are often erronsouc
ly suppoced to be catiefactory for dreseinge. Theee consist
merely of an asphaltum material dicsolved in benzine or some
other egolvent, and have no value whatever for drescings. Theilr
principal drawbacks are that they are too thin, dissolve easgily
in water, and dry brittle. Obviouely thie makes them unfit
for tree work. The came might be saidvfor any tar product with
these qualities.

Coal tar 1itself, extracted from the dictillation of bi-
tuminous coal, has ite usese, however, and may be listed as one
of the satisfactory dressings under the proper conditions.

It is best used in heavy applications in winter when it is
heated to be applied. It chould be applied to dry eurfaces
Which are not too large.

One of the drawbacke of tar which ehould be remembered is
its tendency to crack, and if applied to a moist surface, to

blister. This nececseitated frequent redrescsing. A coat of tar

muet be applied to large wounde twice the firet year and every




gecond year thereafter until a heavy, impervious'layer ls formed.
Recently there have appeared on the market a number of

substitutes for tar which, in most cases, are a definite im-

provement. For the most part they are not so subjlect to

cracking as coal tar. 1In applying the heavier forme, which
muet be heated, a number of difficulties are met with. To
avoid the draﬁbacks incident to heating, it is well to §i§¥
the material with some kind of flux: gagoline, various ?et-
roleum oils, linceed, and other vegetable oils being uced.

The cheaper mineral oile are to be preferred for this
purpose, and the use of gasolline or benzine is to be dis-
couraged as the mixture dries brittle.

Though, in most caces, a dreseing of the materials dis-
cussed 1is sufficéent treatment for injuries, there are times when!
an even stronger and more impervioue material 1e¢ needed. This
applies when the possibllity of future redressing is uncertain,
or when the Wood beneath the dressing 1s infected with borers
which may be able to penetrate the regular dressing. It 1is
poselble, in a case 1like this, to apply a cheet of copper or
zinc to the wound, properly painted over with tar.

Sheet metal for such work is relatively‘expensive, however,
and usually a fabric, caturated with the dfessing compoung, 1is
uged inctead. There are many materiale Which may be usged for

this purpose, cotton padding being the best. Thie coste about

five cents per cquare yard and may be bought anywhere.

In applying the reinforced dressing, a thobough coat of




asphalt compound, preferably,\is applied to the wound. This
is allowed to dry a few days. Then the cotton padding, cut to
fit, ie saturated with the drecsing and pressed to the wound. |
The rough edges of the cotton are removed with a razor blade and

geveral coats of dreceing are applied at the proper intervals.

|

|
|\l ' Cambarn
!

Il

It 1s well to keep in mind, in any work involving bark

v
Dke:.mr7

injuries, the exact nature of the healing procece which takes
place, and to makevallowances accordingly. Fig. 2 illucstrates
th%growth of the cambium to repair a wound, and this manner

of repair should be consldered. That ie to cay, Wwhen a wound
is beling dreased'a powerful anticeptic such as carbolineum
ghould not be allowed ﬁo touch the delicate cambium. It should
be painted,on to within half an inch of the bark and the dresa-

ing completed with some less toxic material. Also, it is un-

(4}]

wise to apply too heavy a dressing if complete and inconscpic-
uouse healing 1s decired. There muset always bd cufficient room

left for the growth of the cambium over the drecsing. This is

shown in Fig. 3.
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Bracing

Bracing 1s an important phace of tres repair which
has for ite objective prevention of injury rather than
actual repailr after an injury hae been inflicted.

It may be'said that any factor which cauces a tree,
or any portion of a tree, to hecome co heavy in proportion
to its etrength that breakage it imminent, requirés-cor-
rection by bracing. This may be due to the presence of
decay, insects, a bad crotch, or merely natural growth.

Breakage 1is quite often the result of decay either in
a limb or the trunk. ' If the decay 1g attended to, and the
1imb or trunk braced, the "expectancy of 1ife" may be pro-
longed indefinitely.

So long, in a tree which ic decayed, ak-the bark and the
gapwood arein good enough condition to allow the functions
of the tree to proceed uninterruptedly; mechanical weaknegs
may be compencated for wholly or in part by proper bracing.

There is éonsiderable variation in the nececeity for
~bracing between the different cpecies of trees. However, it
is a gooa rule that trees with horizontal, cpreading limbs,
Wweak wood, subject to bad crotches, and like weaknesges will
require bracing more frequently than others.

A widespread method of bracing which ehould be dis-
couraged 1is the practice of ctrengthening the limbe of old

trees by means of iron bandc pacced around the limbe and



24

smé anchored to the trunk, or the ucre of chaine for the

same purpose. It ig ucually found that thece bande break in
time, after having firet cruched the cambium and cunken
deeply into the wood. Thuc ‘the bark ie killed and the very
object of bracing ies defeated. No method of bracing should

eéver be usged which will conctrict the bark and hinder growth.

Fig.4- The right and the wrong way to brace a limb.

The above figure chows the resulte of improper bracing
by the use of bande, and likewice the proper method which does
away with the tendency to conctrict the bark by the uce of
a bolt.

When a band ie placed around the limb of a tree, from
one fourth to one half the cambium is ultimately killed. By
uging a bolt instead, this may be reduced to approximately one
fifteenth or even less. Machine bolte chould be uged for this
purpocge, snd the nut and washer countersunk through the bark
and about an eighth of an inch into the wood. This allowg
the camblum to quickly grow a callue over the wound.

A great many materiale have been uced for bracing in the
past. Chains have’alwaye been widely uced and have the advantage
of being eascily applied, though they are expencive and conepic-

bous and rust badly. 1Iron rode have the ecame drawbacks, and in
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addlition require a great deal of blackemith work to fit them
to the job being done. The more modern materiale uced are
heavy wire and wire rope, connected to bolte through the 1limb
instead of bands. Theedhave the advantage of belng eacsily
Worked, relatively inexpensive, and entirely adequate for the
purﬁose.

In bracing llmbs, the brace sghould be allowed to sag
somewhat to allow for the natural movement of the limb. The
reeiliancy of the wood will be adequate for moet movement. The
purpoce of bracing ie to check any movement beyond the capacity
of ‘the 1imb.

Obviously’thie cannot be applied where the brace is ueged
to close a cfaok euch a¢ a eplit crotch. In thie case, the
brace muet be drawn up tightly and ascsume the entire burden

of gupporting the limb.

Flg. 5- Bracing a eplit tree and a double trunk.

The bracing of limbe is not the only mechanical re pair
which the tree surgeon ic called upon to handle, however.
It 1s not an infrequent occurence to find the entire bole of
emall, especlially crotched trees, cplit as a result of a storm

or heavy enowfall. 1In thic cace bracing ie indicated and it may
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be that with proper treatment the damage may be completely
repaired. The gimplest form of bracing 1s nececsary in

a case of this kind. Namely, a gtraight bolt or twp through
the trunk. The bolts ehould be palnted with tar before being
inserted, and likewise the counter-gcinks for the head and.the
nut of each. What has been saidvpreviously regarding the
placing of = bolt through a 1imb applies here alsgo. Al1l exposed
wood and iron should be coated with drecseing to prevent the
entrance of spores and incects. The bolt head and nut will
goon be grown over by the cambium and the tree will be as
strong asg ever.

It ic unwisﬁto bolt two ceparate limbs together with a £ ing)
bolt_as the twieting motion of the 1limbe will be likely to eplit
one or the oﬁher. In such a case 1t is better to usce wire or
wire rope attached to two eyebolte. A jointed rod may be used
also,providing sufficient play ie allowed for lateral movement.

In bracing weak, Qertical limbs, eyebolts and turnbuckles
may often be used to advantage, the turnbuckles being used for

tightening.

Fig. 6-Bracing of vertical limbs.

‘Usually, in bracinge of thies kind, 1% 1g¢ preferable to
have weak limbe on opporite ridee balance one another. If a

large limb muet be braced up tight to the trunk to éloce a

crack or relieve the ctrain on a filling, an iron rod chould
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be used. A rod hooked at each end to two eyebolteg is best
for this purpose. Tightening may be done by bolts, and a
long thread on the rod chould be provided for this purpose.

A turnbuckle may be ucsed with this also, eepeclally where

the strain 1is great.

In the casesg of come limbs, where bracing to other 1limbs
or the trunk is¢ limposeible, a pole brace may be necessary.'
Ah lron rod or a pole with an iron point may be used here.
The point is deeply incerted into the under cide of the
limb and the connection dresced. The rod is made firmly to
the 1imb 1n such a way that it die 1ifted with the limb in
stormy weather.

Occasgionally it may be necesgeary to brace two limbs or
gesbliong of a split trunk apart to keep theﬁ from rubbing and

producing wounde in thésftay. PR 2

Generally, the leasgst valuable
of the two 1imbs chould be removed. 7 -
Falling this, however, a hole may be
bored into the worn surface of each

and a shorf iron rod inserted to hold

them apart.

The above figure chows how these are placed on each limb at
the point of contact, the buffers receiving the wearing

action incident to movement.
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CHAPTER VI

TYPES OF CAVITIES AND TREATMENTS

In the treatment of‘cavifies of any type it 1is
necessary to remember that constant modification of
practice 1s the rule. Fach individual case must be diag-
nosged according to ite own peculiarities, and proper allow-
anceg made accordingly.

Perhaps the commonest type of cavity which the tres
surgeon wWill be called upon to treat will be those result-
ing from incorrect pruning of limbe or incorrect care of the
wound after pruning.

Rotten branch setube and knot holes are the fore-runners
of a great percentage of large cavities which develop later.
Due to the ecgential natare of euch injuriss it is
necegsary, 1in most cases, that treatment be rapid and gcon-
omical. In the case of shallow cavities of this kind it is
advisable to use the open cystem of treatment in which no

filling 1s used.

In the case of deeper cavities, however,
an incision is neceséary and the infected wood
must be removed and the cavity filled with the

best material for the purpose. In gome such

(1]

cage

r

"2

complete removal -of the infected wood

[Fram T ey

1s not decirable, but on the Wwhoéle, it may be
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gaild that the general princiﬁles for cavity work apply here
as eleewhere.

Often the removal of the infected wood itself presents
a problem of conegiderable difficulty. It ie often necessary
to cut in below the hole in order to
get at the infected material which '\ k
1a not within reach from the mouth
of the cévity. In this cage, as
much distance as poscible chould
be laft betﬁeen the holes in ordér

that the bark remain-aiive between

them. This 1is particularly true

when the cavity 1ies extended far into

R

It may be that more than one such opening be required,

the limb or trunk.

though this must be re-rorted to only when absolutely necessgary
as each additional opening increasee the danger of water ceeping:
- into the cavity.

When the excavation’has been‘completed, the mouth of
the cavity must be enlarged and the ingrowing callus removed.

The filling to be used depende both upon the extent of the
cavity and 1ts position in the tree. A trunk cavity may very
well be filled with cement, particularly where there 1ec little

likelgthood that the filling will be gubject to e¢train. If the
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cavity is in a limb where the twiet and etrain of movement
would tend to crack the cement how ever, a more elastic
filling 1e required. A dreceing of agphalt is the best in
this casge; either briquettes, hot asphalt and cawdust, or a
mixture of the two.

For the general class of small holes in any portion of
the tree, when filling ie decirable, the best material 1is
asphalt and gawdust mixture or asphalt and excelsior.  Such
a case may ocurr when treating large, challow bark wounds.
In cleaning the wound, the callus may be undermined to gome
extent, and thie hollow may be cuccesefully treated in this
way. The mixture may be held firm by driving ceveral nails
through the filling and into the wood.

Perhaps the commoneet type of large cavity ic¢ found in
the base of the trunk where dscay has set in from either bark f

Wounds or infected roots.

These cavitiee are not particularly
difficult to treat except im that excavat-

lon may be complicated by removal of the

dead material in the root eystem. It 1is
necessgary, however, that the excavation
be as complete ac possible, even to work- 2,

ing deeply Into the large roots. It may be necessary to make
one or more sgecondary openinge in the roote to facilitate
removal of the hidden ﬁaterial. Thesce openings are usually

better made in the depreccsions between the roote where feasablq/

as this doee not intéefere co sreatly With the root functione.
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In any case of thie kind 1t isAimperaEive that due con-
sideration be given to the functions of the root system, and
_that excavation not interfere with the flow of cap.

It 1s ueually necescary, in basal cavities, to "ground"
the filiing by digging down a foot or more in.front of ths
cavity so as to provide an anchorage for the filling. Where
decay is precent or likely in the roote below the repalr, the
&oii should be dug away and proper precautions taken; Drain-
age of the cavity ehould be adequately provided for also. This
1s especially important in thése cpecies of trees which do not
have taproots ac the 4

’
Bracing 1s seldom required in this type of filling as the
\

(0]

cay may creep ln beneath the filling.

center of the cavity ir usually go much larger than the opening

that there ic 1ittle danger of the material becoming loosened.

Tar 1s adequate for treatment of the walle of the cavity

as drainage 1s good enough to keep it cufficilently dfy.

R e W i . Jn
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In filling, care should be taken that ény pocketes caused
by excision of material from roote and emaller protuberances
of the trunk are filled with an asphalt mixture or a mixture
of tar and aghes. Before the concrete filling is begun, any
qoil Which has been removed from around the rootes and the base
of the cavity should be replaced with as@es or gravel.
When the concrete filling is put in, adequate allowance
must be made for cracking. Although it Wouid ceem that there
is 1ittle trunk movement so low, it 1ie necesgary to anticipate
a certain amount, and the filling chould be divided into
gsections.
Fillinge of concrete may be left without any kind of dress-
ing in most casees, though it ie¢ sometimes advicable to paint
the surface with tar or asphalt, payling particular attention to
the edges.
In cases where the decay has advanced a considerable way
up the trunk of the’ tree, the method of{illing ie identical,
éxcept that bracing is often required to strengthen the con-
crete and prevent exceccive cracking. 3
In contraet with the comparatively eimple bagal cavities, th
decay of the upper trunk precente a more difficult Operatioﬁ.
Thege cavities are urually cauced by the wrenching out of a large
limb or a serious bark wound.
Extensive decayed areac ecpeclally make for laborious

excavation. In euch a case, sounding ic indicated to determine
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the extent of the decay. This ie done with a half inch bit.
Once the boundaries of the infected area are located, the
magerial may be removed in one of several ways. If the ehell
of the trunk is relatively thin, it 1is best to ¢imply enlarge the
present opening as much as is nececsary. However, when there is
cgﬂsiderable thickness of wood left, a number of holes may be
made and the material réemoved through these. 1In making such
openinge it is wice to consider the effecis on the etrength of

the tree and to space them ro that a minimum of weakening may

be expected.
The principai consideration in an excavation of this kind

is to gee that drainage 1s well provided for. The inside of the

cavity should be sloped to insure the dralinage of ®ny water

which may sgeep in before the growth of the callusg has covered the

crack between the tree and the filling.

Usually, in filling a cavity of

this kind, adequate bracing is essgential..

Cavities having great vertical dimensions ,

must be braced horizontally. If the

cavity'has left the trunk in a very weak

condition, the entire tree may be braced to

another one nearby. It 1c ad3o advicable,
in some cases, to prune back the heavy

branches, and thus decreace the weight

of the erown.
Once the egcavation is complete, strict attention should

be pald to thermatter of dreseing, If the cavity is easily

i
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accesslble melted asphalt 1is wery satisfactory. If not,
dissolved asphalt may be used with food reculte.

So far as fillings for this type of cavity ie concerned,
asphalt ig by far tpe best material. However, this is only
applicablesto cmall cavitiesc where a great outlay of material
18 not necessary. 1If the portion of the trunk containing the
-cavity 1¢ not subject to great ctrain, a braced concrete filling
may do very saticfactorily. If concrete ic used a surface
coat of come waterproof dreceing schould be‘applied.

Injurles to trees near crotches may develop into cavities
Which'are extremely difficult to treat. Thie is due to the
difficulties of making thé repair waterproof and to the great
amount of.etrain which developes in these locations.

Perhaps the primary consideration in an injury of this
kind 1s proper bracing preceeding filling.

Usually, in ﬁhe case of a crotched
tree, it 1is most advieable to apply a
rather heavy brace to the two branches
of the trunk above tée wWound. This re-
ldeves the strain on the "saddle", and
allows the filling to remain mere
stationary.

Several heavy bolte should be placed through the thickest
pottion of the saddle and tightened to minimize the straln and
reduce the mouth of the: opening. Furthermore, the walle of the

trunk must be made as rigid asg pbssible by the addition of




25

heavy pleces of hardwood forced crosswise 1ineide.
Concrete chould never be ueed to fill a "caddle" cavity.
If the tree i1s not worth the éxpense incident to filling with
asphalt 1t 1¢ better removed entirely.
The moet extenecive form of tree
pepair is 1in the treatment and filling of

' where the entire heart-

"chimney cavities'
wood of the tree ig rotted away. The maln
difficulty in treating a cavity of thile kind
lies in the removal of dead wood. Where

the rot is extensive and has infected

limbs as well ae the trunk, it is cometimes

more feasable to merely fumigate the incide

of the tree, spray 1t thoroughly with Car-

bolineum, and close all openings tightly.

often possgible to remove the decayed wood by ueing long-handled
tools. ©Sometimes the decay may be removed by firing the ineide,
beling sure to control the draft through the upper opéening.

Filling thie kind of cavity completely with concrete ig at
once wasteful and unneéessary; The figure above chowg the proper
procedure by the use of concrete, cinders, and asphalt briquettes.
The bulk of the cavigy may be left open in come cases, the

briquettes being supported by an insidgblatform.
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CHAPTER VI!
SYSTEMS OF CAVITY REPAIR

Open System

There are two schools of thought among tree gurgeons
as to the relative value of fillinge in the treatment of
cavities. ;

There are those, with considerable support to thelir.
claims, who contend that if all poceible moisture is ex-
cluded from the cavity, a thorough coat of antiseptic, and
dresging applied, and the openinges well plugged)no further
treatment le neceseary. Thece are the eXponente of the open
gyetem or the capping eystem.

| On defence of filling on the other hand, it is held that

the strengtiening of the tree by the filling more than compen-
sates for 1ts increased cost. :

There are arguments on both sides; all having some merit.

Thé open gystem ofvtree repalir 1is relatively eimple.
In the case of smaller cavities cauced by the breakage or loss
of 1limbe from the trunk, it ie merely nececeary to gougé out the
‘decayed Wwood, trim the bark around the Wound,'and apply a heavy

coating of preservatibe and dreceing. Péth in this type of

DR e e S s T o A el LR A
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iﬁjnry aﬁd in’more extenslve cavitiesg, no allowance ic made for
the rolllnélof the callue into the Woﬁnd. According to fhe
GXponents'of thie method no physiological harm ie¢ done by
allowing unree‘ricted growth of the callur

‘The very naturé'o} thie kind of treatment presupposes fre-
quent reinepection. Thie, and exceptional care in the dreséing”
of the interior of the cavity are tﬁe principal prerequisitss
to successfgl‘work of thie kind.

So far as excavation i concerned, the method followed is
essentlally: the game as for other - types of treatmentewith the
exceptlon that no dolind‘wood need he removed so ag‘to ehape the
cavity to retain a filling.

The problem of "pot holes", or deprecsions at the bottom
of the open cavity may be handled in ceveral different ways .

It 1s.claimed by some that if a sufficiently heavy coating of

dressing 1g ueed in these caceg, whter standing at the bottom of
///H\\\\ / el ‘

the cavity will do no harm. Thie may be true in some instances,

though the action of frost muct be taken into account also
There are several ways of assuring drainage of "pot holes".
The figure above illuetrates the moet common; & partial filling o

asphalt may be used to the level of the opening, or the opening

may be extended by cutting.
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Capping

Capping with metal was onse of the firet methods of dealing
with cavities in trees. From the very nature of the materials
however, ite use 1s now limited to cpeglal caces.

Treatment, up to the point of covering, 1is not unlike that
-0of the open method, though the callus must be handled in a
different manner.

After the cavity 1s cleaned and a dreesing applied to the
inside, the callus muet be cut back co that firm wood 1ie

avalilable for nailing the cheet

ct

metal over the opening. At leac
three quartere of an inch nuet be
cut back, as nearly on the came

plane as possible, and all living

tissue removed. Care must be uced

to see that no live bark remains in

| the cavity as thie ?ould mean that
be displaced.

The metal cap ghould be laid in such a way that the edges
of the shhet and the nall -heads will be grown over asg Quickly
as pogelble. The metél cheet must be sunk slightly below
the level of the cambium, in any care, to insure quick and
adequate healing.

It 1e obvious, fror the manner of thie kind of repair, that
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there are many instances in which it ir the moet undesgirable
type of treatmant. Thie is particularly true where there is
a great deal of movement of the 1imb or trunk in which the
cavity ocurre. It may be stated as a general rule that any
portion of the tree which 1e cubject to gtrain chould not be
treated by this method.

There have been attempts made to overcome this defection
by the use of overlapping plates of metal which would allow
for a certain amount of movement. Thlg hae hardly proven
practical, however, ags the cutting and fitting consume more time
and expense than the conditions usually warrant.

The capping method may be used with success on the cavigiles
incident to etub brahchee and other emall injuries.

In treating the cavity to be capped, no espeqﬁ}ally heavy
dregsing on the inelde i necerecary. Usually a thorough coating

: giiégzggziﬁ_nacaesapy

of Carbolineum ie - : ' .

A heavy coating of drecsing chould be applied tothe metal,

especlally around the edgese. Thle 1e¢ both to prevent the entraic

of water and to protect the nailc which otherwise might rust out.

i
Copper nails, of courcge, would obviate this danger.
| Fillings

The excavatlion of cavities for filling differs: only
g8lightly from excavations for other typee of repair. The
‘principal objective of cuch excavatione 1ie¢ to go shape the
cavity that the £1lling will be eacily retained onee it ig in

place. Thie necessitates removing a good deal of sound Wood
which would otherwice be 1left in place.
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In filling work,particular attentidﬁ ghould be paid to the
mouth or opening of the cavity. The 1lip, whether covered by
ingrowing callucee or not, rhould be cut back so that two or
three inches of found capwood will surround the orfice. The
inside should be shaped g0 that a minimum of cracking will
take place. This ic eepecially important when the filling is
located in a portion of the tree that is cubject to a great
deal of strain.

Whét has been caid before concerning the sghape of the
mouth goeg doubly here, eince further ghaping ls much more
#ifficult after the filling is in place. The opening must be
rounded carefully to prevent the dying back of patches of bark
above and below it with concequent infection by insects and
fubgi.

Bracing i? an important item in filling work and should be
done carefully,‘the ctrescees ocurring in the regéon of the
£111ling being ctudied before-hand to determine the exact place-
ment of the braceg.

The machine bolte ugually desed for thle work are better

threaded at both ends =o that Sither end may be used to
tighten the bolt. Thé emallest eize bolt practicable must be

uged to prevent the nececsity of cutting large holes in the

bark and sapvwood for incerting them.
The sockets in the bark and capwood

must be kept as emall as pocelble.

A deep socket which may be oovereqfoyer
This pdva et ™wo methods of
has a better appeargnce, but, ie¢ galined bracing a cavity.

S

at the expense of e¢tirength.
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Speclal care must be used in dreseing of the cavity
when fillinge are to be made. After excavation, if the cavity
is relatively dry, antiseptic and dreccing may be placed in the
cavity immediately. However, if the interior is moiel to any
considerable extent, drying is absolutely neceggary or reinfectior
is eertain to develop. The drying may be accompllshed elther by
leaving the work unfiniched for ceveral weeks or ionths, or a
blowtorch may be usged 1f the work must be completed at once.
Carbolineum ig perhaps the bect antiseptic to use, and a
dressing no lighter than asphalt chould follow. Tar may be used

here with good recults. Needlecs to cay, the dressings chould

>

m

Be aprlied after bracing ie complete and a thorough coating
muet be given to all ezpoced metal and wood curfaces.

If boring insects have penetrated beyond the region of the

)

decay, fumigation may be necessary. The holeg must all be closed

(

tightly and a rag coaked with a teaspoon of carbon disulphilde
for every cubic foot of epace placed into the hollow.

Concrete flllinge are pserhaps the beét’knbﬁm of all work
done in tree repair. The previous assumption as to its

strengthening properties hac been questioned, however, and the

present opinion is that ite value liec .principily in its cace of

U]

application and adaptation to irregular 3avities./
Concrete is eet into cavities in /
one of two ways; the dry methpq/whereby % //

a mixture of one part cement to four parts

natural gravel is mixed dry in the cavity

[

With wet stones. This method has the advantage of diepeneing




42

Wwith the building up of a barrier of material before the
opening of the cavity to holdﬁhe mixture until it cete, one
disadvantage of the wet method.

The wet method congiste of building up the wet concrete
mixture in the cavity, following it upward with a dam of bfaced
tafpaper or camvas.

In elther of these methode, duse
congideration must be given to the
movement of the tree, depending on
the location of the filling.

Divisione of the filling may
be made by laying a cection of tarpaper
or other material between the ssctione.

Thece gectlione should be made t=loping

downward to prevent the entrance of water into the cavity.

N\

(O]

wepaper ic advoéated y come for this purpose ,as 1t can be
cut readily when drescing the surface.

When the concrete 1ig dry, a thick coating of dréssing or
paint ehould be applied.

Asphalt and mixtureg of aspﬁalt and sand, sawduét, or
eXxcelslior is probably the moet satisfactovy dregsing that can be
used for cavity work, thousgh the cost is in come cases prbhibitiv
This 1s especially true when the cavity ie¢ large and the tree
not overly valuable.

One of the mostesatisfactory fillinge for cavities which

are rigid either through bracing or their location in the tree

™

18 an aspbhalt mixture faced with a metal cap. This ie an s
c

ege, however, and modification may be beed by

s
w0
w
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m



a cheaper backing for the cap. Se ‘ s
The most adaptable material from every standpoint are
asphalt briquettes, of which mention has been made previously.
This method hae' the advantage 6? utilizing a plastic material,

an important consideration in any work -of this kind.‘ :

The briquettes ate built up in the caVity after the proper
excavatlon and treating and the whole mase bound together by
melted asphalt. To prevent the inevitable cracks from forming
between the filling and the cides of the cavity, especially at
the mouth, the briquettes are ﬁailed firmly to the cidees of the
openling. Ugually the briguettes are merely built up into a wall
in the front of the cavity, a solid filler of come compound be ing

used behind.

There are glight differences in the preparation of the cavit

Q

for the uege of briquettes and concrete. In concrete it is decir-

able that the cavity be larger behind than in front in order to

hold the filler in place. 1In uging briquettes, th

’

walls of the

o

cavity should be asnnearly perpendicular as possible.

\Wf/ﬁ
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X section. Wooden brace with
cement-briquette filling.

Cement and asphalt
briguette filling.
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CHAPTER VII]

IMPLEMENTS AND MATERIALS

The tools used for excision work conglet mainly of
the conventional Wood-wetking tools specially adapted to
removing decayed wood from cavities. Foremost among these
are carpenteré! gouges. The larger cizeec are especially use-
ful; the inch and a half and two inch sizes being preferred.
Smaller sizes have their special uses also.

The gouges chould be thé outside-ground, socket-handled type
ahd an lron ring is best around the butt to prevent splitting.

For a longer reach, in inside work, a hardwood wagon spoke
may be inserted in the socket.

Malletes are necessary adjuncte to the‘gouges, thoce of
lignum vitae being the longeet lived.  The heavier Welghts make
for faster wokkt, though lighter heade have their uses ae wall
for emall cavities and those hafd to reach.

. In large cavity work a hand axe may often.be useful asg
will an adie. Pruning saws are valuable for shaping the
openingg.

As yet no satisfactory machines have been devised for tree

Wwork, the very nature of the task making human labor a necesesity.

In this connection come mention may be made of gcaffolding

which 1ig a ugeful adjunct on any work which is extencive and

st R N .
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confined to the upper portions of the tree. Anyone With
an elementary knowledge of cbnstruction will be able to
adapt the proper gcaffolding to 1ndividual requirements.

For cement work, ecpecially for use with the dry method
of cavity filling, a garden trowel is ac efficient, and often
more so, than the triangular masons' tool.

In the inééeeste of cleanlinees it might be stated that.
cavity excieion 1g¢ an activity which leaves yarde and lawns
littered with debris. It 1e always Wiee to provide adequate
canvas to catch the chipe of dead-wood which will necegsarily
be gcattered around the base of the trees.

Enough has been said in the chapters on repair concerning
the various materiales uced in tree work and their relative

merits., Wany of the preparations commonly used for thie wark,

 however, are covered by patente and thie must be coneidered

when they are uced. It 1g now pbssible to find on the market
a vast assortment of preparations ready mixed for many needs,
both for cavity work and that offlece extencive character.
Most of thege have their advantages and may be relied upon
with the use of a moderate amount of caution. However, 1t 1is
sometimes less expeneive to obtain the ingredients and prepare

them as the work progregses.
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CHAPTER VAIII

PREVENTION BETTER THAN CURE

From the foregoing discusscions of the difficulty, expense,
and uncertainty of repairing tree injurles, it 1= fairly
obvious that proper care in the prevention of thece injuries
will yileld returne in vact dieproportion to the initial cost.

A large percentage of the cavities and wounds which the
tree surgeon 1¢ called upon to treat are the resulte of in-
correct pruning of limbs. Thie is one of the fundamental
elements of tree work which, if properly done, has no dele-
terlous effect upon the physiology of the tree and actually
improves ite condition.

The primary rule for pruning 1s'tbe removal of 1imbs
clogse to the trunk; so close, in fact, that the silhouette
ghowe no protubérence'whatevér. Thie 1e¢ necessitated by the
siructure and funetion of the caﬁbium. By removing the 1limb
. @8 close as .posgsible to the trunk the wound is atsured of a
plentiful supoly of cap and concequent healing in a minimu; of
time. Elementary though thic 1is there are innumerable cases
in which this principle haeﬁeen neglected.

The same general rule applies to removal of part of the

main stem. In order to prevent the entrance of water and the

decay resulting it ie neccescsary to clope all cute of this nature
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80 that there 1is no flat surface for the
chllection of water.

The gouge e an item of auxilyéry
equipment which ie quite important in the
removal of limbs, being used to go chape
the cut that healing ie¢ eacy. The sgmall
pocket formed above a etub after the initial

gawing off of the limb must be removed

with this tool and the whole curface
emoothed.

The lower point at which a 1limb 1is removed will often be-
come a pocket forlthe collection of water unlese cpecidl care
18 used to remove it. In the second dressing,applied after
the wound has dfied out, thie pocket may be shaved off or filled
80 a8 to prevent the entrance of décay.

In the healing procees, callus growth is usually best
where the bark preccsure ic least. For thie reacon it is often
degirable to accelerate the callus growth by lightly elitting the
bark on a forming callus. This will stimulate growth and make
the time of healing mﬁch chorter.

It may be in trees having a fést and heavy bark growth,
particularly of the corky layer, that the callug will become
"bark bound." Slitting the bark of the callus is especially
valuable under such conditione.

What hasg been said of bracing may be taken to include not

only the time after injury, but aldo as a preventative meacsure.
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Proper bracing of weak or deformed trees, where pruning
will do no good, may be the meane of caving costly and dan-
geroue repair work later.

The multitude of small, seemingly unimportant injuries
suffered by trees in the procecs of gardening, clipping lawns,
or moet of all in constructing new buildings, muct be handled
when and ﬁ:i they ocurr.

An instance of this 1e the hablt of placing planks between
two trees for the purpose of forming a seat. The usual result
is, that in time, the cambium 1& crushed and circulation of
the sap stopped at each of these pointe. As the tree con-
tinued to grow, thecends of the planks may be completely
burled, and rotting out, provide an excellent entranceWway for

rot.
Dlagnoclie of Tree Allmente

It ie inevitable that the tree surgeon will be called
upon at times to diagnose the obscure cauces which often
lead to the death of trees, particularly thoce which are
placed 1n entirely alien surroundings. The growth of treess
in the confines of cities and parks ie uncertain at best, and
the competition offered by drainage of the s=oll, compacting,
and the presence of great blocke of paving often proves too
much.

This requires a thorough analyeis of the conditions under

which the tree in quesetion happene to be growing, or attempting




to grow.
In the case of compacting the remedy .ie obvious. 5reaking
up of the rfoil as much as ic poeeible, and a certain amount of

Valz
fertilization will often remedy “MMO‘/‘“““ﬁﬂmdiWWﬁﬁ/MV

the trouble. 1In those trees which
are growing surrounded by lawn, how-
ever, thie cannot be done. The Davey

Institute of Tree Surgery has devised

a method of combating this condition
Which both preserves the appearance of the grass and allows the
tree to obtain the necesrary water.

In this acsystem of “"well" b dug surrounding the tree,
about the capacity of a good cized barrel. The cides are slbped
back and the bottom filled with broken ctones or brick. Then
a plpe is placed in the center and the entire hole filled
wilth the bricke or stones. A cap o? ce¢ent is placed in the
neck, below the surface of the grase, ggg'the pipe projecting

8lightly above this. This snables a hose to be turned into the

cavity below and the roote of the tree may be watered directly.
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NOTES ON SPECIES

In the treatment of pathological conditione in any
living organism the factore of variation muct be considered.
It 1s impossible, in any natural cclence, to lay down blanket
rules and regulations arbitrarily and expect resulte which
will be coneistently uniform at all times.

The foregoing chapters have attempted to approach thig
state of affairs as clocely as poseclible and yet leave room
for individual reactione and variations. The apple cart, in
any blological sclence, 1is easily upset; reducing previously
tried and tested methode and theorlesgs to o much rubbicsh.

It is esgssential that individual peculiarities be dealt with
first in dlagnosing ailmente of any kind. Thie applies to
trees as well as more plastic organiems.

The following 1s¢ a brief summary of special points which
may influence the treatment of the more common types of trees

which would come under the jurigdiction of this sc lence.

—

Beech
In common with a great many declduous trees, the beech
1g subject to the attacke of the white heart rot. This dis-
ease)which in time affects the majority of deciduous trees, is
especially severe 1in beech. It may be that in old ¢tands,

over ninety percent of all individuals willcbe affected.



It 1s not an uncommon occurence in mamy parte of the east to
comé upon a fine stand of mature beech timber, which up&n closger
inspection, proves to be literally permeated with this destruct-
ive rot; great, hollow recounding boles being the rule in

tree after tree and coundnece confined to the young timber of
the group. Many of the o0ld trees will exict decade after
decade, apparently resicsting the rot until nothing more than

a mere shell remaine.

There are no special rules to be observed in treating the
cavities thus formed, and the rules which apply elsewhere may be
gafely used here. The bark is more likely to dry out, however,
than in many other specles and it is well to keep the cut
Wwaxed untll the healing procese is under way.

In diagnosie it muet be remembered that the beech, as a
gpeclies, ic highly intolerant of any changes in ite natural .
environment, particularly as regarde its water gupply. Any
appreciable increace or decreace ie quite 1likely to result in
the dying back of the top ,forming a nest of dead brarches which
make an ideal spot for the entrance of rot fungl. The deficient
8011 conditions must be remedied at once, in a cace of this
kind, and the dead top trimred geverely back. The greatest
of care is necesgary in dressing the cute.

The individual beech may fall into one of two general !
form types. There are those in which the branches, lnstead of
arising at right angles to the trunk, shoot abruptly upward
and form many bad crotcheg. Thic type is more subject to decay

than the other, and the limbe remain bonger after they are dead.
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- This provides entry for rot.
Beech does not react well to severe pruning for pur-
poeges of rejuvé@nation unlegs the remaining ctructure is

well supplied with foliage.
Bireh

No great problem of special treatment ie involved in
congideration of the birch. 1In the white-barked epecies,
however, there csometimes arises the nececelity of avoiding
conspicuous and uncightly applications of tar and asphalt.
Some measure of diefiguring materials may be avoided by the
use of white lead chaded go as to match the bark as nearly
as possible. This, of courée, applies to other genera than
birch when a light barked tree it being treated.

' A common gituation is eeen in fhe black scare which
are so abundant on many birches. Thece may be avéided to
some extent by ueing a coating of clear varnich ag goon ae
poésible after. the wound ie inflicted. The drying and
. eracking of the inner bark may be lecsened in thie way.

The application off white lead paint may be heed here also
with satisfactory effect so long as the tree is not near

enough to view for the patching to be conspicuous.

\

Catalpa

Catalpa, particularly the globular catalpa,(C.bungei),

1s edpeclally esubject to breakage after it has attained
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moderate sgize. To prevent this from ocurring it is
advisable to pruneé annually and hold the tree within a
gsafe slze. 1In cagse of severe brea kage, the split limbs
should be removed and the remainder pruned back heavily.

The tree will regain its form and size in a few years.
Cheery

The cherry, in common'with moet of the stone fruits,
1s subject to the widecpread attacke of the black knot
disease. So far,it ies impossible to destroy the causdtive
fungus by any anticseptic application. The only effective
measure 1s removal of the infected parte which should be
lmmediately burned.

The bark of the cherry iec peculiar in that it 1ls con-
tinually under tension, and as the tree grows, it splits
off in horizontal fragments. Thie ig a handicap in the
‘making of incieions as the bark will roll back from the wound
and allowthe cofter inner bark to dry out and crack. The
csame thing ocurre when the trunk ic froet cracked and injures
not only the health but aleo the appearence of the tree.

To prevent the bark rolling, it ir necessary to drive
gseveral emall naik¥s half an inch from the incision and not
driven too deeply. It 1t¢ sometimes customary to glit the bark
back of the incision to release the tension. This 1g likely

to mar the surface of the bark, howsver, and cause more or

less permanent welts.
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Chegtnut

Dus to the prevalence of the chewmtnut blight, it is
obviously unwice to invest a large amount of time or money
in the repair of old trees infected with any disease whatever
Within the zone of the blight. BEven in a locality in which
the blight is not of epidemic proportions there ig geldom
any Justification for extensive work.

The chestnut reacts well to pruning, however, and old,
hollow trunks may be made to support luxurious tops by heavy
pruning.

Polyporous sulphureous, the red heart rot, 1s especially
liéble to be found in overmature trunks. Infection by this
fungus practically obviates effective repair. If ang work
Whatever 1s done, it chould be confined to protecting the
cavity from insects. In most caces cleéning of the open
cavities and chortening of the larger limbs to take the strain
off the trunk constitutes the only decirable repairs.

In healthy treesg, continual caution cshould be exercised
-to prevent infection through dead limbe and etubs. These

must be removed and treated as they appear.
Elm

While the elm i¢ esubject to the usual number of hardwood

diseaces, no special procedures rhould be followed except that

in cavity Work, ample time chould be asllowed for the moisture
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of the green wood to dry out. Elm, characteristically, con-
taing a great deal of moisture and special note chould be
made of thie point. Ordinarily,a minimum time of a month or
two should be allowed for the cavity to dry, dnfection being
forestalled by the usge of gome non~filling antiseptic such ag
copper sulphate or corrosive sublimate.
The characteristic branching habit of the elm makes 1t

necessary, quite often, to recort to bracing of various kinds
to prevent excecsive breakage. Bolte chould be used for this

purposge; never bande or chains.
Hemlock

Usually, this tree is not in a position to come under the
Juriediction of the tree surgeon. However, there are caces
Where it may be planted in pafks and municipal recreational
areas.

Red heart rot 1is the most uéual diseace of the hemlock.
The fungi gain entrance to the bole through dead branches and
broken limbs. Thesce chould be removed and treated ag in

other species.
Hickory

Many of the uesual diseaces affect hickory, though all
things condidered, it ie a hardy epecles. It 1ie especially
liable to become bark bound, due to the toughnese of the

bark. In cuch a case the bark ehould be =11t vertically.
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Horge-Chesgtnut

Has a tendency to crotch rather badly. This may be
avoided by proper pruning in the early stages of deveiopment.
Also subject to bifurcate divicion of the trunk which should
be checked early. Not greatly bothered by diseace as it isg a
planted speciee and rather hardy. Froset cracks will ocurr

occaglonally, but thece cannot be helped and must be treated as

a wWound.

Linden

The linden 1is frequently attacked by a great variety of
fungi. It may so happen in some cases that the entire top will
be broken off, leaving a hifk trunk from which numeraus adven-
titious budes will develop, and later a dence growth of lateral
branchesg.

These should be thinned and n»runed occaclionally to prevent
them breaking loose from the trunk. Such treee as this react
favorably to cevere pruning for purpocse of rejuvination. Many
apparently hopelece casges may be reclaimed in thie way.

Due to the weakness of the Wood; the linden may assume
many wierd chapes in the couree of ite growth. Although the
wood 1s weak and the Eranches may bend, the bark isg strong and
tough and the linbs may develop in a twleted manner. Bracing
isan important factor in maintaining the appearence of these
trees.

It 1e fortunate that the linden has a strong tendeney to

replace old branches which may have to be femdved because of



disease or malformation. By proper care this species may over-

come great handicape incident to ite. development.
Black Locust

The locust may be 1ncluded in the category of tress which
1t 1 mot worth while to expend exceceive effort and money to
reclaim. Due to the consictent and deadly attacks of the locust
borer, any chance of furvival under adverce conditione 1ig open
to quecstion.

There 1g also a yellow heart-rot which enters the wood

through the tunnels of the borers and takes its toll.
Mapls

Maples have few tendencieg or weaknesses which make speclal
precautionsg nececcary in ite treatment. Réd maplecle somes -
what subject to frost cracke, which, of cource, muet be treated
in the regular way. 841verphaple ies inclined to form bad crotche
Which muet be attended to in ite earlier years. In older. trees
the crotch formation may be made lege dangerous by proper
bracing.

In almost any epecie s of maple there le a tendency for the

larger limbs to tear ‘out of the trunk and other more primary

.1imbs. This forms long, shallow cavities which should be treated

; S ‘
by the open method. O0ften t4§£é$§ ie effective.
Severe pruning, in all maples except cugar maple, and to

gome extent in that also, is effective to a greater extent than

iIn most trees. Admentitious shoote are readily developed.
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Oak

=

0 representative a tree ig the oak that almost any rules
lald down for pfocedure may be applied to it. Not only is it
éXceptionally wind-firm and adaptable to changing conditione, but
1te wood ie go resictant to decay that large excavatione and
filling ars invariab;y followed by a large percentage of success.
The very qualities of the Wwood, however, may make the
location of decay a difficult matter. Apparently sound wood may
in many cases, conceal extensive rot beneath. For this reason
1t 19 wise to use exceptional care in the diagnosis of its con-

dition.
Sycamore

- Frequent and extencive hollows are the rule in this speclesg,
and this condition may often be remedied more feadily by the use
of open cavity eyeteme than by fillinge. The tree react s well

—————

to severe pruning and this quality may be coneidered to advantage

When applying rectorative measuree.,
Tullp

Weak wood makes breakage and cavities of frequent ocurrence
in this speciegs. The larger limbs have a tendency to gplit
‘1ong1tudina11y Whenﬁheir welght becomeg too great faor the
strength of the wood. This may be remedied by heavy bracing
and the application of anticeptic dreceings. The condition may

often be prevented by bracing or removal whers posgsible.
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Walnut

The principal infectione result from attack by both red
and white heart rots. A peculiar condition cometimes develops:
Whereby the entire base of the tree may be decayed and hollow
and the upper trunk and limbe remain cound.

The red and white heart rote are not cerious however, and
the resistance of the wood is great enough to insure the well

being of the majority of individuals.

Willow

Extremely subject to breakage, as are the alliled. poplars
and cottonwoods. Due to the ®ery rapid growth of this epecies,
however, wounds which have been properly treated heal rapidly
and treatment is usually Wortﬁwhile on younger trees.

The gnarled and contorted trunke of very old speciméns:
may not be worth the expence necercary to reclaim them, and
it may be taken for granted that the great majority of old
wlllowe are infected with rot. Thie is due to the breakage of
the larger limbs and the resulting wouﬁds Which allow the in-
gress of fungi.

Much of thls may be prevented or minimized by proper

bracing.
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