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THESIS



CAUSES Or DAMAGE TO T'ORESTS.

d

erhap»s no »robleiz of the precent is of grcater
importance than that of forest preservation. Tre growing
demancd for timber and the constaintly decreasing surply has
at last awakéned interest in this natter, and forest dcgen—
eration and rcgereration are promising subjects for the seien—
tist of the future.

Sharing in this general intercst, the vriter has urder-
taken a 1little local investigation into some of the causes ol
injur? to trees and the general causes of forest dectrietion.
This investigation ras been decicelly loecal in charccter, and
necessarily linited in extent. Experinental work was iipos—
sible, and wvhat was done was by personal observation, supple-
mnented with a limited anount of reading. The observations,
however, werc quite extensive, and were confined to the for-
ests adjoining the College and one visit to Cenesee County.
They cover a period of three nonths time, when the means of
ovscrvation were the ieast.

Although the work was not as corplete as could have
been desired, it was instructive and revealcd sore interesting
points about local Iorest areas, as well as about forcst areas
in gencral. Both normcl an? abrorral causes, vhether confincd

to a single tree or to whole tracts of trces, were observed
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and will bve inecluded in this article. lor was the obscrvation
confined to Torest tracts alone, vut the observation of fores

treces, whether in landsecpe, roadsi

[o

e or pasture, was included,

-

Zor they are therc subjcct to the same laws as in the princval
forest.

The various causes 1zay be divided into:

Wounds, "loods,

Twining Vines, Irainage,
Frcezing, D2ought,

Tleetric Currents, c:tting of Tirber,
Storms, asturing Torests.

Wounds.

This term cuplies to any contusion of the cortex
of a trcc, thut extends through the came to the rvoody tissue
veneath., Wounds are a prilific canse or dammagce ani diccase
in treces. Their natural tendenrcy is to hcal with tut little
resulting injury, but so rmueh derends on conditions that this
seldom ocours. The nain healing function of the tree lies
in the inner layers of cortiecal rarenchyma and cambiun. IT
it be wounded in the growing scason these cells and the ex-
posed woody cclls cormmence to repair the injury at once. The
woody cells exu’es a Tluid that supplenents, Tor the tine
being, the destroyed corteox. The canbiun ce%ls exposed &avout
the wound rmltiszly and readily form a callus about it that
will grow over the exposcd part, and may in tine entirely
cover it. If a tree is girdled this action cannot take place,
and the tree will eventually die unless the wound be protecier
ffom air and kept nmoist by sore covering. The process Qf

healing can also bc hastened by shielding the wound from the
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air, as the hecaling in not then dependent upon the surrounding
carmbiun alone, obut nay »rocccd iror camipir: cells otill remain-
ing on the woody portion. This action is normal, and wi}l
occur only when the ceclls arc in a growing and nroist cendition.
If the wound oce'ws ™ rn the trcee is Jormant, no exudation
will take place fror the woedy cells, and the cortiecal and
cambiun cells will not form a callus until the growing seascn
arrives. Ileanwhile the exposed cells of both cortex and wood
will becoinc dry, and the woody portion ray creck. Again,
vhen the cortex begins to remedy the evil the process is rmueh
slower than it would have been had the injury occurred in the
season of growth. This healing action depends rmch or the age,
and vigor of a tree. 01d or wecak treec recover ruch clower
than young and vigorous ones. T en the characteristies of
species alters the action rmiech. TFor instance, the beech
grows slowly and has thin bark,; hence heals slowly when
woundel and has a tendeney to result badly. Or the other
hand the poplor is a rapid growing tree, and will reacdily
recover from a wound that would permanently injure a beech.
Primarily, wounds are injuries from wriech no trce can
Mully recover. Taey dancge the wounded portion ror eccenonice
ourposes, aal 22nct fail to irmpair tre vigor of a tree cven
though they be not severe. I or a branch or in tic top of
a tree they weaken the sanre, and the wounded poxrtion dies to
the first sound branch or sub-vranch. If on the trunk or
root of a treec they so weaken tre »ortion that it cannct re-
sist the wind. side from thece direet injuries, wounds leave
a tree s bject to subsequent deteriorating arencies, if they

rave not normally healed. If they are cxposcd to the elements






trey cventually vield to cdeeay, vwhich in turn invites sapro-
phytes and various inccets. Theoe hasten the degstruction »y
weakening the wounded portion and are soon followed Y bhirds
in quest of Tocd and ardmals that nest inn hellows of trees.,
Incidental to these agencics conics the action of the natural
elerments., The wounded porticn, perforated by inseets, tun-
nelled Ly birds and aninals and decaying from sapropiyies,

iz at the saze tinme subjeccted to moisture and oxidation, whieh
favor thc cttacks of fungi and bacteria. Then i1t may becone
watersoakel and frecze s> that the adjoining parts of the
tree are split. Under tlic corbined cetion of a part or all
these agensies the wourd baeeolics a serious injuryr to tre trec
and a center fror whienh diseasc mar gpread.

Various Vounds.

0L the various wounds obscrved the following are
o8t corron:
Vounding by liaple Borers.

A pgreat number of Acer saccharinwia that had been wounded
by borers were observed in the woods east of llo. 7 College
Farr:. These trecs had nearly all recoveored fairly welil — a
rcesult that was no doubt <due to the cortex protcciing the
injured portion arftcr the wound. But in some instances the
trees were seriously injured. The borer tends to make bud
wounds becausce of hic habit of burrowing around the trunk -
thue raving a girding cofect. The deprcedations of this inccet
arc by rc reans gencral. In no other place hod it done mach
darage, and even in the woods noted anove his work was con-

fined to the trees standing on tre clevated ground.
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cutting and Hauvling Timber.
lany injurics »cgult Irom handling timber in a fcrest.
They arc mostly cauveed by cutting and hauvling. The wounds
ey be from detached, parerncd or glazed trunks reds in fell-
ing trees, or trer rioy te crusihed or harked rodois and trunks
Zue to hauling logs. TVhatgsoever ineir cause, they mnmay recult
in serious damage and are umwwlly large wounds. From observa-
.
tions macde it was evicdent that many of the beeches with weak,
decaved bottors had reccived the prinary injury Ifrom falling
trees, felleld cither by nature or the voodsran,
AxX Vounds,
It is hard to find a forect in the populous parts of the
state that has not teen injured by ax wounds on the trecs, o
foresty visited vas free fromr sueh voundes., The oaks have rnul-
fered rost, no Joubt beccuse they have at sone tine been
corted by the tinmber increctors. Sore of these wounds are
healed, others arc 1eaiin§ to the final dcath of the trees,
ret whatever their condition thesc wounds have injured o sce-
tion of each trece for iis fullest utility.
Barking by Anirals.
Barking by Rabkits, sauirrels and nice i sonfinced to
vouny Jdeciduouns trecs., Rabbits and mice prefer the coriex
of tender cheoots of young fruit bearing trees, but will eat
of less palatavle shrubs when zressed for food. Thelr work
may be severc. Tre squirrel is known to danage Conifers by
renoving the younr cones and buds. In the observations made
several clumps of small Acer saccharinum that had been girdled
by fox squirrecls Tor scvgral suceessive seasons were found.
The squirrel nay also gnaw his way into the trunks of laric

trees if there is somethinry edible there to invite the atterpt.



Tapping the lazlce,.

This wound is usually not of a serious nature Leecausec
wn2e close to the growing scason and 1s usually small. But
when the old method of ax tavnrirg was used 1t was rather
narsh. By that nethod & few vears sulficed to surround the
trece with sears and wounds, wiiceh greatly weakenicd tihe tree.

Defoliation 1:- Inceects.

Tris is a wound of a serious nature, becau.e¢ it reroves
from the trec cscential organs of growth and organs that have
conowacd & groat amount of thc rcserve food of the trec in
thoir focrmation.  0Omze renoved, the trce puts forth a new
foliage for the season thius robbing t:c cortex of its growth
and the developrient of the trec Ior the tixe being is errectca.
mhen defoliavior may te followe?d by a seconi 2eicliaticn or
by droucht or gome other adverse condition, and the virtually
imsaired trece is killed., Defoliation is caused by insecets
or ‘ungi, and nay be ceauscd at any tine in tre growing scacon.
Trhe result of an attack deoen“u upon the season. Vhen the

trece ic growing most rapnidly the result is rost disastrous.

Twining vines.

The grape and bitter sveet may injure irees by grow-
ing into them. The injuries by the latter are cuperficial.
It docs not impair the health of a trce but alters its Torn
and retards its growth by twining tightly about its stem, even
to being overgrown by the develop:zent of the host plant. Its
action is confincd to young trecs and shrubs,., The graore 4Aocs
not injure the stem but tends to gnother the tops of trecs.

I grows rapidly and has abundant foliage, and nmay so over-

~

nadow the hrost tree as to cause its branchen to die fronm






disusce and generally Lapair its vigor. The grape nayv grew

into the largest forest treecs.

Freezing.

Ircezing may burst tne soundect trece. Probably
fron sudden chenzes of temperature the outer ani limer layers
of the tree acquire cdifferent tcmperature, and strcsses are
thus set up which the trce cannot resist énd it splits open.
such cracks are long, and if extending tc the cortex usually
fail to heal, as the wounded edges are Kept in motion by sway-

ing ol the trunk.

I'lectrie Currcnts.
During the present year Prof. Voodworth discovered
a srall Acer ru-run growing near 2n electrie wire that had
tghort-circuited® the wire with the earth. The trece was hallw
charred at the point of contact and gives warning of a new

gource of danger to park and roadside trees.

3icrms.

Storms are a prolifiec cause of damage to forests.
Tornadoes L2y even aecstroy largec traects ol standing tirber
by tearing the trees entirely from the ecarta. Aside fron
such destruction the milder winde greatly injure lerge trecs
in the exposecd forests of central Michigan, The Oaks are
observed to suffer most in this rescect, especially those that
reach far abové the surrounding trees. These trees are in-
variably dying in the tops, and when cut show thc effects in
their shaky hearts., That winds caunse this is shown fromn thé
facts that smaller treces growing with the large ores ere

entirely sound. Lightning also destroys many trecs oy rendingd
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ther, often to crlinters. Snew an? clecet tend to destroy the
branches of trecs, more es.cclally evergrecens, by clinging to
thenm beyond their powers to resist. Treces with several brarches
thus destroved have bcen seen, iall bruises the cortex of
voung ﬂnq tender shoots of trces, and may lead to a bad forn

of irce, or predispose tnhe tree to action of fungi.

Floo

Floods are equally injurious to shrubs or large
treecs. Floating ice will bark large treeg, and drifting mat-
ter of any Kind may so collect as to overwheln largce tices
in its »ath and break them off or tear them from the earth.
This 1s esieeially 5o with simall growth wiiieh ray be otbgserved
to be absent alon~ the barks of strecrs. In the observations
zacde it was ol served that the aectiorn of ér»ift rz24d tristed ana

broken the young forest trees wherever theyr were in its ndath.

Drainace.

Drainage effcets forests by producing abnormnal
conditions, or by alteriny exigting conditions. As with any
other living organism the changc of normal conditions of
srowth for the trec to a2bnormal results in impaired vigoer of
the saize., Drainage is reroval of free water from the soil.
llormally, such trees as Larix Anericana require an abundance
of free water and a cold, huniec soil. If a tract hearing
these trees be drained the frce water is removed, and at the
same tire the soil is made warmer, an? oxidat;on of the hurius
is made possible. The favorable conditions are made urfavor—
able and decline of such a forest results. This result is

true of any tree that prelfers suen 2 soil, ‘ihatsocver the
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conditions draina~e changec them, and the forest is imnpeireg

[

in & greater or leoo degrree.

Drought.

Drought is often a recult of draining, or is made
possivle by Jrcinage., Thea dreinage is the nrinery carse.
B1t drought primarily wmay kill trees by lindting the supply
cT water and, indireetly, the supply of plant food algso.
Death or injury from thene causes ic termed "top-dryingh and
extends fron the top of the tree downward. Repeated droughts
or scvere oncc will at once effectually destrovy the tree.

t35.
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Thinni:g of fore
The nanagemrment of the snall forest areas of Michi-
gan tends strongly to injuriocus effeets. They are usnally
griall isolated arcas, cubjcet to 2ll the detrimental influ-
enccs hereinbeifore mentioncd, and the death of trees is CorTIoN.
Trese treces the owner aims to utilize, and they are lfelled
as soon as beyond rccovery, trus injuring the surrounding
treces and modifying their conditions of growth. Light and
heat is Zet in upon their trunks. Natural pruning is altercd
and the trees grow into poor Iforms. Branches intertwire, and
rubs and natural grafts are cormion. From the changes of light
crocked trunks and spreading tons regmlt, and the oun'e heat
r.ay seorch or checkX the cortex upon limbs or trunk, forrding
wounds., U»on injury is added injury. Even the normal con-
ditions are so changed as a result of abnormai causcs that
the natural rccupcrative povers of the forest are impaired

and degencration is certain.



Pasturing of Forects.

The practice of pasturing donestic animals on timber
lands 1s the most widesuread cause of danage to forests. Swine
are, perhans, lcost dotrimental. They cdamage the young growth
rrainly by eating the tender shoots and roots, an’ by consuning
the supply of sceds, such as acorns, becexr nuts, cte., trhus
cutting orff the rescrve growth of young pnlants. No doubt the:r
alter the conditions cf growth by tcaring up the soil and
allowing rapid oxidation and evaporation. Cattle are more
destrustive. Naturally they do not teke to forests easily,
but if prescsed for food they will rescrt to browsing and so
destroy many of the younger trcoes. Even though grasses be
abundant they will bresXk doirn and trarp upon the 31211 growth
ir their efforts to ri? thersclves of insects. Shecp are
fond of browsing, and are the most destructive of domestic
animals vrecause of thelr persistent fgeding on the bprmish-wood .
FPurther than this, sheep oftcn asscmble about the roots of
treces, in the leaf mold, to rid themnselves of insects and
enjoy the shade, and thcrefore bark and bruise the roots.

But the greatest evil of pasturing is the advent of grasses.
All that grass requires in order to appecar is suniight. On
the south side of forests it makes its first appearance. II
dorestie animals have access to the forest, they pasture whrore
rass is found and soon destroy the young trces, letting in
more light, which, in turn, favors the growth of grass. In
this way the grass will in time ocecupy the whole fdrest and
modify the general conditions, with the result that the forest
will dceline, Let pasturing be withneld, however, and the

forest trees will ezain rerain the ground.
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