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The Ext=nt and Imrertance cf ¥ced Tecuy
2 P fulol

The deterioration of weel due to decay 1s on the wlcle of
enormous extent. It affects cither directly or indirectly
practically every wcod-using inlucstry. Eevinning with the
forest 1tself decay takes a heavy toll cf the +irber crop ani

reduces the gquality of the harvest, Esgpecial 1s tris <he

lJ
case in virzin stands ¢f over-mature timber of bhoth scftweood
and hardwood srecles and to a lesser dezree in second growth
stands not urnder eilvicultural wmunuarerent. Thuc the amount of
decay goling on in the forests of the United Stites is a matter

of great importance in the lo~~-ins a3
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Although considerable attention 1s new beins given to tree
diseasces and careful studies cf tinver rcts have veen rnade fer
certaln srecies in rartisuvlar regiong, the lccses due to Jecay
in this country are scarcely estimarle with 4he rresont rither
meesre data.

Investigzatione of the wrount of decav in gever:il iwyortant
scecles of the Pazific northwest are »resented: Douslus Fir, (2)
20-507; ern "rite Pine (43) 70%; Incense Cedar (3) 30-507 uni
gometires nuch zreater; Vestern llewmlceck (14) 87-311; Woite Fir

3

(37) similar to Tncense Cedzr. In the Scutharn Necky fountwin

"

3
9]
(@)

region the drier climatic coniitions determine a sorevhat lcrer
percentasze c¢f loss due %o decuy. Thus for Tcigerole Pine (23)
loeses range from 7-1C7 with ocousional areus with losuzes of

15-20%., Western Yellow vine *n tle came resion suffars an



average loss for all merchantarls sizes of 4.5% (32).
From the atove it is arvarent tluat the vines are com-
varatively low in lcsses dve +n~ lezzr while in certain so-cazlled

"iafarior apeciez" it cften runs very high. In fact the
inferiority of suvch speciss, Irom the luntering osvandrciat, is
often largely dus to thelr suscenvivility to decay.

For the Atlantic forest regions aeliinite iufcormation on
the amnount cf decay ia the forect is even nmore newgre. licst
of tme publicaticas, which the author hdas examined, that aedl

with the grosdh and nanagemwent of species in tXi

. - - mi. L] NO
intte stuterents a3 "The loasses from

Fy

coatain only such inde
decay are cften very hizn." Tte losses in wilte prine in Varmont
due toc orne caus2 alcne, accerding to the investigations of one
, (1),

Decay varies greatly not only tet.zon srecles tut Llsc

A A . e
auther, equal &., for ge.ruce O, and in wixed ccaifers 37

within the gpecles unler di

ry

are.* s¢ll and cliratic ccniiticas,

and especially between stand
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ndividuals cf differeat uges.
Taus Jack plne in <thie Luke Ctates 1a zifectad B ro%4 to the

4
7

extent of onlv S-¥l. (45) While Scu<hzern Shortlzaf rine vuries

1

from a little cover 3¢ in stands 60-85 years old to a totul of
more than 17% of all logs in stands 17C years old (34).
Southerrn Bald Cyrreuss is "alwucst neoraally" affected with a
from of decay commonly kucun al "peckizegs" which, wiile 1%
does rot usually destroy the wocl for sone yurpossa, cuuses
deterioration estinmated at 30! cf the totzl suprly cf tlis
species. (33)

Among the huardiocds definilte statenents of the rrevalence
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of decay are esgecially lacking. OStudles of the Leart rots
of hardwoods in +tue Ozuark National Forest wund elssthers Lave

" up to 83% in cn2 case where firss

shown "amounts very greas,
were prevalent. (1C) Waite heurt rot is namel bv one
autkority to be the cause ¢f lcoces in certain broadleuf
specles amcunting in many cases to €°- 057 of the entire s<and
which would ctherwise be merchantable. (3%) Another auther
states that it is almost irrpcssihle to fini hezlthy groves cf
aspen of any consideratle age in the YMew En
Colorado and in Wew lexico that are not tudly decared by "false
tinder" reart rot aud the sa.e 1s true of wmoiture giands of
besch in Texus azd Leoulsiana. (3S)  The ferest products
‘laboratoery circular (19223) stites that the annual datericraticn
in pulpwoci iue tc fungous infection 18 now estinuted at
$5,700,020. (12)

Statements regarding the total vilue cof the timber
destroyed by Jkcay are, fcr the most part, indefinite. In one
case the general statemwent is thut "nillions of lollars worth
of wood nas rcitted in tue log in every state ‘n the Union."
Another writer rouialy estimates the annual losses due to this
cause at nzarly $100,C27,000. for the whele ccﬁntry. Frou the
most Tecent estimate (1924) the +total losses of wood in this
country, due to decay, are about 16% of the total cut or the
astonishing amount of 3.5 tillion cubic feet. (49) This is tke
equivalent of over nine billion board feet cof suawn lurber and
i3 valued at over $3CC,000,0C0,

Decay in tkhe material cut from the forest way scon follow
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the harveet. In some casss this ccnsisis of the ceatinvaticn

of the decay prrocesses already under way in the tree when cut.
Saw logs, tile timbers, pcats, poles, bolts and fvel wocd ure all
subject to such deterioratiocn unless attention is soon given

to proper storage ani to rarid seasoning, or unless they are
~anufactured into lumber or cther finished products. Tae rate
of deterioration varies with the specles, the climatic and
seasonal conditir-ns anl the size of the nmuterial. e availatle
published information dealing with this rhase of the subject

is again meagre and largely indefinite in guantitative statements.
Investigations of the deterloration in felled Teatern Yellow
plne in scuthern Oregon and northern Culifornia, chiefly due to
decay, Lave s.own 13-18) injury Jdurins the first season; 63-757
for the second season, and ty the end of the seventh seascu
little or no merchantudle vilue remained in the logs. (4)

Even in the wmanufactured products such as lurker, ties and
fuel wood, decz2y 1s an ever precent menace unless rrevensive
reasures are at once taiken. In this connection the neunc
exrloyed rmay conslst ¢f yroper alr ssasoning, use of the dry
kiln, storuage under shelter, and the emrylcyment cf chemical
preservatives bty dipring. (43) Deterioration stulies of Sugar
and Yellow pines and ¢f Douglas Fir luuwber in California havs
shown depreciation in valiue amcunting to from 3-1C% largely
of the nature of decay. (37)

Decay of wood anl timkers Jluring the neriod of cervice is

often very great. In fact th2 rericd of ussfulnes: of wood
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is in many cases largely Jderendent uron tle resistance cof

e



to decay. This is purticularly true of cases in which tle wocd
is subjected to the elements and especially when it is used in
contact with the soil. Literature of deterioraticn cof tulldinz
timbers due to decay in this countrvy offer cnly genaral state-
ments as to total losses but indicate that in certain cases, as
@n paper mills, textile mills and canning factorles, it may be
& very l1mportant fuctor cf cost in carrying on these injustries.
Similar conditicns may alsc deterrine in large measure (he
service period of timbers and wood used in fur builiinss,
reslldences, factories, bridges and trestles, railwuys, wharves,
fences, telephone ani other electric lizes, in wmines, vehicles,
farn machinery and in a lLicst of lesser ways in which wood is
smployed.

A grand total of 2ll losses in the timher resources cf the
nation frem the forest to the end cf the meriocd of service, due
to degcay cannot be even arrrox;mately gtated with any degree cf
assurance. One thing is clear, hovever, and that is thut 1t
would be imprressive if definitely known. It has becn rcocughly
estimated to te the egulvalent of nearly eizht billion toard

~

feet cf lumber for the whole United Sintes. (20)

In Furopean countries where more thorcuch stud iea of decay
losses have tee~n carrizsl on over a longz reriol of time it is
8t111 a matter of uncertiin arount exéept in certain cases.

Due to the greatsr care in fcorest hyziene, ohorter rotations,
the closer u*tilization cf forest raterial én the extensive use
of wood preservatives Furopean los:ess are undcudtelly much lower

than ocurs. In srise of thes2 wavs of reducing the amount of
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timber decay in these countries, Lo ever, tie losses are stated
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tc be heavy--that from ~-ne cause alone, accerding

being about $357,000. per vear for the Prugsian Covernrent riae

Y

forests. (25)

The Cuuses cf Decav in Vood

Ever since man began to esrloy woodl for any purpose its
tendency to decay has rrobably been noticed. A clear understani-
ing of what decay is, howaver, has been but recently acguirégd..

1 Poran ideas all ratter consisted

3

According to ancient Gresk an
of four elements: Eartli, ailr, fire, and water. The readiness
with which a certain kind of wood Jlzcayed derenled urcn the
relative rroportions of th222 elerents in its compesition. Thus

the kinds cf wood wiich ceontiined a large proportion of fire

fia

2d more earth were

3

decayed readily while those xinds which contal
durable. (11)

The invention of thé comrornl microscore bty Janssen in 18CC,
followed by its improvement ani use by Hcoke (1835-1703),
Selligdp and Chevalier (1223), Acici (1837), and oy Lister,
opened the way fcr the stuiy of Plant Anatormy and Physiclogy on
a scientific vasisz, by such men as De Cuaussure and Bcussingavlt,
with later refinements by the 1investigations of Bachs and
Pfeffer. For a time, however, the findings of Liebig (1802-1873)
in Agricultural Chemistry nad a Jeterrent effect uvon an under-
standinz of thes real nature of rlant dlseazse., Thus it wus
assumed that rlant-iiseases vere due %o an a®sence of, or an
excess of the necessary mineral constituents of the soil required

.

for normal prlant growth. Decuy of wood was “elieved to Le due
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to chemical changes of 4 deetructive nature irduced by moisture

and warmth and the oxygen of the air. The term "ereracuw::-ig"

..3
2]

used by Liebis referred to whut he uwelievel to be a ¥kind o

slow combustion in thi» preserce of rolsture and the oxrgen of
the air and was inderendent of the ac*icn of fungl wihich wizkt
be rresent.. (47)

Beftween the years 1223 wnl 1984 she investizoticns cf

~

Delary, Berlkeley, Tulasne, E¥hn and DPasteur 1zil the trve

vestigatcrs a2lcng thes2 lires s greatly ircreased and 1incluie

t
workers 1in toth the syutematic und the pa*tlolozic fields.

a8

1, Toviromiarntal
<. Bicticz

The environmerntal fagtors concern rolstre, oxrren, (¢ir),
temrerature and food. The ™miontic factcr% invclve the rregence

of 1livirg organisms, in $t7ls cuse certain Lasteris anil fun~i,

In this the "laws of the ninimum" holls ftruve wi*sh sore mcoilifica-
tion. Trus, while a reduction cf any environmental fucter

ray cause a correasponding reduction in the raute anl precress of
decay the presence o abscunce of the rroper orgunisms pesitively
datermines whether or nct any decay takss ;luce. ccoriinzly,
the envir-nmental factors ulcne cannst causs decay bus thev

merely furnish the conlitions under which the crganiems ca
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function. In other wcerds decay, as in wocd, is cuused %y
the 1ife rrocesses cf cerftain crgainisms in cbtulning nourishizent
wharsby 4he wecoed 18 reducel to the condition characteristic cf

rotten woci.

Wood, Its Structure und Ceneral Charasteristics

A clear understanding of the rrocess of woci decay invelves
a gerneral knowledse of the ctructure, compesition and cther
rropertiss of wocd. Tue to the fact thit the chief tivber pro-
ducirg trees cf the world ccour in thre temperate zcres the

£
PN

trees cheracteristic ¢

8ldered here.

Timber trees are rouhly
into two clusaces:
1. ftwvocds
2. Bardwcois
The principal rarts of a tree

roots, trunk and branches.

brenckhes are covered with bark.

nr,

Lala

layers--outer bark and 1

er bark.

1iviied in

(Gymnos

(Diuo tyledon

peTL

in the uhove classes

The o der roots and the trunk

thc3e zones will Te tie cnly ones ccn-

the lunber iniustry

8)

2
M

unier 4he Angiosperms)

~
o

crsist cof

and

Zark censists cf two rrincipal

Cuter tark on +he trunk cf

0ldsr trees is compcsed larzely of corky cells which rrotect

the inner bark from drvin:,

the attacks of parasitic insects and funci.,

consists of cells of varicus kinrds sore

photosynthesis to a molerute

on

ISP

aliowe light to

extent

etrate, as in

+1

wherever

the thin bdrk of

Fad
CL

frem mechanical injuries arnd from

The inner bark

carry on
~miter bark

A
v v *'La

~3 and

young trunks and in crevices in the trick tark of clder trunks.

Another rortion, the inne

rrest,

consis

T+
s el

cf the rhlcem element

o
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of trhe vascular cyster through which the elarcrated food from
tre leaves 18 carriei do'nwurd and distriduated to tre zroiing
rarts of the rlant.

Between the vhlcem oI the inner tark and tlLe cutervost
ring of wood lies the cambtium layer. Tnis consists of a few
TOWs of thin-walled cells which are cuiratble of cell division
and growth in such a way as to tulld new rhlcen cells con tre
outerside, next to tle inner bark, and of wccd cr xylem elerments
on the inher side. In this way the curkium »vilds a new ring
of woecl each vear ocusside cf those vreviously formed, the first
rinz being formed durinz the first year arcund and in ccntact
with the pith.

The wood‘of a tree shows three different sectional views:

l. Transverse
2. fadial
3. Tangential

cn ¢f a tree trunk the woold

s
O

In the transverse or crcss sect
anrears tc be made up of rings ccuncentric urcund the nith,
These are the ananual or grewih rings forred dr tlhe activity of
the cam»ium layer ilurines each grewins gseason. Tach smewth ring
usu2lly shows two more or lecs distinct rertions, the early
wood and the late wcod. These two portions generally differ
from each other in coler, texture, und density. In sore wocds,
as the soft wvocds, the difference 1s largely due to ithe differ-
ence in size of the cells ard the trhickness of their walls; the
early wood consisting ¢f largsre, thinner wulled cells than

the late weoi., The clange or transitlon from early tc late

wood may bte cradual, as in the soft vwines, in srrucec and wost






firs; br abrupt, as in hard rines, larches and dourlus firs.

In some of the hardwcods the eurly wood contains a band
or line cf relatively large nores wiich are replaced mcre or
less abruptly in +the late wood oy much smaller peres, (e.z.
Quercus, Ulmus, Fraxinus anld cthers). Thece cre kncwn as ring-
rorous woods. In other gpecles of Lardwoods the early and the
late woocd are scarcely 1f at all distin-uishable as the pores
are small und gyuite uniformly distributed throuchcut the
grovth rirz, (e.z. Tucvs, Acer, Tilia, Liriodendron, etc.).

Such woods are known as diffuse porous woods.

| In addition to the growth rings all srecies of our woods
show more or lese distinct lines wiich run in a radial direction
from the pith outwurd to the bark. These are the medullary or
pith rays. In the softwoolds the wedullary rays are comraratively
indistinct while in some of the herdiveois, e.g. the oaks, they
are very rrorinent. Most srecies -of weth softwvoels and hard-
nocds 3how in the older trees two guite distinect rorticns
cormmeonly diztinauished as sweod (alhurnur) und eart-ocd
(duraren).

Trhe sapwood ferms an encircling vand of varvinz width just
inside the bark and usually iiffers from the heartvood in the
following resrects:

1. It i3 nearly always livshter in color than the
heartvcod,.

2. It has a sormewhat lower srecific cravity when drv.

2. Its water content 1s zreater in the living tree.

4, It ic restly less avra~le tran the heartweod.

The relative amounte of sayrwocd and bheartwool vary a cscod dezl
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ccordinz to the specles, the aze of the tree and the condi-
tions under which 1%t grewe. The vercentage of sarwocl to the
total volume of trhe stem may be as hizh as 557 (Pinus tz2ela)
to as low as 137 (Rohinia pseviacacia). In some srecies no
heartwood i3 formed until the tree hus reachel the age cf
50-107 years, (Pinus ronieresa), while in nthers the last
one or two annual Tin~s alore are sarwood, (Flacagnus
angustifilia). The sapwocd ccntains the only living cells o
the wocd, all parts of the heurtvosd consists of dead cells.

The darker color of t1hs heartwcoed is due to the accunulaticn

ﬂ
L

£

e

within it <f pums, reains, and cclorinzg matter of varicus xials,

The raiial section ¢f a lo~ or of a riece of wecd i3

cbtained by cut*ting lengthwise cof the grain, or loagiiuilinnl

axis of the trunk, ard rarallel with the wedullary ravs. This

section shows the annmal rincrs as parillel lines across which
the medullary ravs extendi at right ancsles, each rav ohovinu &
a darker or sometimee liinter zlistening streak cr rirbon.

The tangential section ig tiaken also lengthwige of tle grain

but at a tangent to the circles formed Y the growth rin-vs,

3

It is therefore at right anzles to the redullarv ravs, at least

in part of ti.e section, which thus arrear in cross section.
cf Wocd

—nute Anatemy C-

Vood, 1like all other rarts of the

-t

*lant, consists of

cell elementu, or tlelr walls, of ncre cr less diverse churacker.

Tinen examined under the righ power 0f 4 compound micrescrore

the cell wall urreare, In cross section, *to ccuslst cf +three
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guite distinct lavers. The mitile larer, or nildlle lurella,

0-'

represents tre oricinal or rrincary cell wall vpon which thae

gecondary layers have Teen 12131 Jdowrn duvr in* growth in thicknesas.

The middle lumella, beinzt cf somewhat different cremical com-

poesiticn from the seconlary liysrs, mav e iiasclved bty cert.iln

chewical rearents 80 w3 to ciaus2 tlie wood to tecome reducel to

a pulr. ThLe cells* or elements cof which wood is conposed mav
be grouped in thres rrinciral classest

1. Parenchymatcus

. Fibrous

. 3, Vascular

Parenchimitous Tlerents

The cells cf tris z2luas are +vrically +rin-walled, the
three dimnensions are uct wiidely differsnt and ther ure art to
be filled with living eontents and ctored focd raterinls. The
pith of the stew i3 wholly of 4rrisul rarenchymu =znl that part
of the inner %wurk next *c *tie corky larer is ulsc luarrely of
the same characte

In the wood i*tcelf two forrms cf rarenchvmatous elerents
are founi: (1) Rar rarenchvma, (2) Wood yparenchvma. The first

forr conetitutes the tuvlk cf the reiullury rirs while the

D .

latter occurs intermincslel with the otkher weood el-nents, in
the rardwoocds. In kcth kinds living proteoplasmic contents,

3tarch and other rezerve feccod materials are %0 be found in thre

)

sepwood. In the change from surwcol to heartwood the rrotorlasw

dies and the other subatinces way me removed cr disorrinized

*(The term cell us Lere usel, wunlies criefly %o the cell wall

~1c-



woolly cr in mart.

Fivrcus Tlerents

The fibrcus elerents consist of thick-willed greutly
elongited cells wish <apering, overloiriius 2uds and are nostly

vithout cell contents They comnrise the chief straengtheunin

Cs

elements cf the hardvceds and the tcushenins, fitrous rpart cof
the bark in all species.

Vagenlar Tlemants

Tue vascular eleamsnts are cf tno typest (a) Tracheldis,
(b) Vessels cr ducts. T.e forwer cousist of e
with closed ends und walls marked with bverderel »its, and
gometimes with griral trnickenings. The Tulk of the wocd ¢f
softwocds ccn3ists cf trachelds; cone fern, the wocd tracheils,
lying lengthwise of the stew and ancilier forw, ray traclelds,
waen vresent, lying parallel with the medullary riys. Vessels

1

or auct3 are normally not graatly elongateldl will are cften ¢

wide Jdizneter. TLay ! cren ends where they adjcln eacli other
in verticul series purallol to the grain ¢f the wood.s Tasy

R - U .. N . L S- - N m-. - -
cenatisute %hie ycres in the Lardvocus. Taey are rarxed in

varicus ways acceriing to the wantcer 1o wiilch thelr wills are

b My 1 - - -, -~ 2
nickened Jdurinr grovihe Taous, tley wmay be pitteld, cotizulise,
acalariform and z27iral ia character. Vessel:s form the o-iaof

crannels fcr water transpest in herdicenids, while trachelds

rerform the same olfllice In the scftvocds:

certain genera cf conifers (e o, Pinus, Lurix, Picedr, Psevictsuga).

'.J

Taey arise as intercellular, longitudinal and ralial clannels
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surrounded Ly rarenchymatoos cells whiicl. secrets resin iato
the rassage vay.
-

5 LS. ~ do 3 . 3 e e~y Y T Tlqey. w2y v o . E
Tae crnilef distincticns tetwe=sn the weol of Cynuosprarns and

tnat of Dicetyledcns is 1-1iciateld a3 Sollews (22):

Symnosparms LDicosrliedcus

True vessels absent, True vessels pregent.

Wood tracheids present and Tracheids present or abosus
forming dbulk cf weocd. always subordinatea.

Ray trachelds preasznt or utseus. ~4y truclieids wusent.

Wood fibers absent. Teod fiters present.

Weod parenchyma 1resent (exce: "ood Prenclyna present; often
in Taxaceae) but SdbO“ilIaue. ccusvicurus.

Ray parenchyma present. , Ray purencL"*u rresent.

Cherical Comrcesition of Vecd

Ciiemically, woods ¢f varicus kinds differ but listle in
their composition. Cry wood sul stance consists cf: Curbon EC,
Lydrogen 6, oxygen 43.7, nitrcgen 0.3 parts by welght. Cellulo
(CeH10C5) YN and ligain (CgslizcCrg) ars the chief cons<ituents of
wood, the former being a cartcaydrate wille the latter L3 con-
‘sidered by sonme ciemlsts to be a mixture of at least fcur cther
substances. Hadromal, a substaince of uncertain comrosition,

was obtained by Czarek frow wood andl tel
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lignifying substance. Otliers ascritce the lignificaticn of
cell walls to tle presence cf coniferin, vanillin, aund pocszivly

ctaer substances. Lignin is kancin a3 wooly svhotuuce, tuc

1i-nifring euvstance and the in-rusting sutsitanse. Cellulose

is soluble ia Schweitzer's reugent {aumoniacal scluticn of
cupric oxide) from which it may te preciritated in a gelatincus
form br treatment with acids. Li:znin ray be remwoved from the
cell walls of wecod Ly beciling in a solution cof caustlec 30da

14~
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or of calcium sulphate whern the cellulose 1s left belini. Tzis

process 1s extensively euplcyed in *he manulacture of paper

o

pulp by means cf the sc-c2liled s0da precass.

Tae mineral matter wiicl rewmalns a3 ash when wood 1s murned
consists clilefly of salts cf pctash, soda, rmagnesium, manganess,
ferrioc oxide and calciws oxide combined with silicic, phosgheri
carbonlo, acetlic, pommic ind citric azil-, These coarrnounds
penetrate the wood in all directicns as a dellicate mineril
skeleton. The perceat of ash in wool differs consilerably dereni-
ing upon the srecies, age of the rart unl of the tree and the
nature cf the gcil in which *+hez tree grew. The ash content
varies from C.3-5.0{. In addition to the cell wall, substances
and the ash content weood may contuln other wateriuls within the
cells of certain tissues or cell elements., Thus the rary and
7ood parsenchyma cells of the sapwocd may contain resarve s%arch
during autumn anil winter besides prcioplasuic matarials. Sugar,
dextrin, and tannin are other =ubstances also to te founld in
wood, especiallyr the sapwocl, of living +tree3 or in tlcse
recently cut. Resin or pitch 1s a characteristic rroduet cf
conifers and, in species posszessing resin ducts in the woeod, 1%

mavy often rermeate the wood more or lezs thorourhly, us in re-

ginous pleces cf pins.
Physical and Mechanizal Properties of "ood
Specific gravitvy (Censity, specific weight). This is

determined bv comparing the wsizht of a unit veclume of oven
dried wooi, (100° C) with an equal volume of water at 40 C.

(Sp.gr. = Wt. of ary weod rer cu. ft.)
83.4+% 1lbs,.

-15-



Wood suhstance 1tself has a sp.gr. of 1.855; regardless of
the specles from wwich 1t i3 tuken; Lence trle alfference in
weight between different srecies wust be due to thz relative
amounts c¢f wood suwstance in zmrererticn 4o the air snace in
the wood. The dens=r ‘coig Lave tBickér cell walls than the
lighter ones, tuereicre are hurder ani stronger. Tropical
woods show the widest variaticns in sp.gr., tie range teing

for cocus and violetwcod 140, to Hermirniera 15. The former

species will sink guickly in water. Any wool frem wiich the
alr 1s removed eithrer by btciling or Jy rrclenged soakxing will
also sink readily.

wotsture Content of Veod

Freshly cut timber contuains on the average from 45-507 of
its weight of water. Ccntrary tc populur cyrinion a tree in
winter or eurly sprin; contuins wuch more watesr than 1t Jdces
in midsummer., This is due tcfie raprid loss of water from ile
leaves by transpiration in the grewing seasen. Diffsrent rartcs
of the same tree also vary in their water content. Tuus the
heartwood of green timber is relatively drier than tle suzwocd,
e.ge. Pinus pilusirls, one inch from bark 5up water; two inches
from bark 357 water; and heartwood 307 water. Air-dry wood
contains 15-307 of moisture und even when dried at a te-reraturs
of boiling water, still retains 2.37 of moisture. Air-dry
wood is gquite sufe from the attacks of woed destroyiny fungi
if not exrosed to atuospliere of high relative humidity for
rrolonged periods. Vocd that centains nct more than 1CY of

molsture is perfecily immune t. such attacks. The ragid season-



ing or drying of wood penerally causes the feormaticn of checks

[

and cracks which may later offer favorabtle rlaces

Lot

entrance of +he funzl of Jdecay ia lcgs, anl sawn material.

nd Hariness

[en
o+
H
@
9
t
35

The ternm sitrenzth may ve gesnerally consildered us referring
t0 the ability of 2 muterial to recist stress. The rrincipal
associated properties are étiffnees, tcuzknessz, hardness,
tensile, comrressive, tending and steariny strength. ariness
is closely related to crusiing strergti and transvercse shearing
is the ability of the wateriul tc resist indentaticn. These
properties vary greatly between srecles and ceonsiderudly among
the individuuls c¢f a creciec. All ti:ese mechanical preperties
in wood are also inflvencad by tiie molsture ccntent, the
termperature and tl.e souninzss of the miterial when tected,

Thus the cruching sirenzth of kiln-iried wocd, which s%i1l cen-
tains 3.5 moisture, wmar he increased from 2.7 tires in lonrleaf
pine to 3.7 tizes in srruce as comparel with green weci. (29)

Decayv, wten rresent in even sliasht dersree, Lis a rarked
effect urnen the wezhunic:l precperties cf wood, &9 shewn in
the exprerirents by the writer. Thus, in t%unsverse vending
tests upon srall rieces of Poruvlus azuminata a decreuse in

swelzht of 10%, due to desar, causel a f2llin~ off of 747 in
8trength. In an alvanced stage cf decuay the weel eleuents ray

lose their cohesive vowers to s:2h un extent as o rake it

[

ts

§ e

Ufficult teo handle the wocd witheout its falling apazt. from

0in we 13}11: .
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. e
a9 Orgurdems of Tec:v in Tood

Zdactaria
It is now wall estiklisned thzt bacterta are the dlrect
cause 0f plant dissis2=s In w mwuer of cages. Filre cr tvis
¥1i¢ht cf arple, pear, and juince; crovn g:ll of reach, rlunm,
and apyle; bvactericse ¢ wulrerry; Ps2udomcnas “licsht ¢f Taslicsh
walnut, are som2 exx.rles oI bacterial diseises ol %rzes.

As to the part whler bacteria xluy in the decay cf weoi, horaver,

-~ - -

there aryears to Te wore uncartaintr., Vhile investlguticns
have slacown that certain tuctsri o apible of liscelving
ellvloce thar ars nnt conciieral a3 livrertant Juctors in wcocd

deciy unider natnur:l coanliticns, Accoriings to g¢iudies Ty
Schmitz the adiitioﬁ of culturas cf collulose-1lasolving
tacteris 4o cultures of certuin weci-destroving fun:l hastened
the Tate of deczy in sowe ceses to a conslderatrle degres. (34)
Fansd
By far tre :@i2oct importaint agents of decay in wool are fcund
among the funzi. Tun-i, being destitute of chlorcphyll, are
unable to utilize the rTaw fool materials of eart® and air as Jo the
green, chloronhyll-beiring rlants. They are, therefcore, derendent

upon the orgunlizal substinces of the latter class cf plants fer

thelr subsistence as much as are aniral or; 10 sormerhald

Ui

indi stinctly seraratle classess of fungl are reccinizable dereni-

Ing upon thelr mode of life:

A, Parasi+siz Zurnci.
D. Canrerlhivtic funei.

Paracitic fun-i gala thelr sugtenunce from, anl wt the exrense.

of llvin~ orzaniizrs. They ars t!



diseases. Saprophytic funsi are caravle of living only uron

tre tiesues and subhstances ¢f Zead ory o s clilefly cf

-~

D)

cAad YN 9N A~ h BVURpSEN N
fun:i Ttelcazr Llrosy

vegetable orizin. The woci-destiznarin z
entirely to this class, a few cily rein: parasitic uand +lhese
finish the work c¢f Jdacnuy as sunrcrnhytec,

Life Figtory of Vool-decay Iunzi

Two yrinsiral stagec in the Mife crele cf a funous are
recegnizatla:

1. The vezetative cr nycelinl s
2, The fx»vitin~ or asrororhcere

In its vegztative a%taze a wococd-ldecuy unzus consliots cf

iclicate tubular brancning threuds of ricroscoris fireness wihich

grow into and tkhrouch tne cell walls, entering and so-etines

~

fil2ing up thre ce2ll cavities ard extractinar sunl suhstances

are neeled for sustenunce and grovilh ¢f tle funcus., T is par

0

of the furgus i3 xnown as the rvreelivm or srawn and i4s inii-

vidnal branches as h* rae. In certain cases great numbers of

avnrae interlace and gwov to

g~ee=ts or strands of fuagous tissue wiich wmar ~ccourny cracks

£

orenirys 1n the wosd or war even syread cver or traverse the .

exposed surfuce cf the wool.

Two general classes cf wonod-rottin:- fuurl iare reccenicze

d

ad

baged vren the arrearance wirich tlev proiuce at the cormrleticn

of the decay rrocess, and which 13 due to the wav in wihich the

woody tissue 1s affected. Tles2 are:

1. The delimnifvins or white rots.
&. The carvonlziry or btrown rots.

In the deliunifying or white ro%ts {the rroeliunm gsecretes enzvnes

-1G-



whica dissclve chiefly +4re li.nin of the cell wulls leuving

the light colored c¢r cclorless celluleose rehind., Vcod affected
by such rots usvally shows numarcus flecks and nits or cavitles
lirad wish wiitish fivers alticurh in sone cuasas the wood 13
uniformly decured anl consists finally cf only a wass of
wnitish fiters.

The carbtoniziwn;: cr rrown rot funri diszclve and rerove

>

p.
[8)

chiefly the cellulcse rart of tre cell walls uand leave the 1i-on
tehind. In *these ro%s the weol rmay he descaved in the form ¢
cavities or pockets mmrrounded by scund wood andl filledl with
coftened wood which breaks vv into suall tlocks cor cniicil musces,
or the rot zar extend uniformly throusrliout the affected crea.

In other cases the wool i3 left as a =uch softened russ cf firers.
The characteristic ceclors c¢f the decaved wocd is rediish,
purplish, velleowish or brovaisi in the inltial stages and its
texture is crumblv or granular in the finel stages. (48)

t f a funmis follows the establishment

p‘
W
O

The froisins g%

and growth cf *he mreeliuw o In sore cases a1 coivaratively short

(D

time elances etween the two stages; in otherc a year cr rcre

ray rass befere fruitin> occurs. Fungi, such as molds and mildews,
often btegin bearing srorves (rew-soiuc+tive bolies) within a few
hours of t:e forrmaticn of a mrcelium.,

In the cuse of most wocli-rot+ing fun-i, lowever, tle
rycelial or vegetative stage bLeccmes exten.cively develered and
its accumulticn of reserve food materinl abuniant befcre the

frulting staze 1s attermrted., "hen 5fficiernt reserve focd

-2C-~-
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zaterial ras been ac.guired hy the uvcelium fruiting wcoiles,
sproghores, ray atrear. The frulting colies usually arise
at some favoranle external point on the decaring tree, log cor

rlece of tiwber by tie concentration and union c¢f numercus

m- =
.

“is rmags of fun cus tissue

o
w

hyrhae into a mass cf tisc
may at filrst assume the form of a 31411 krnot cr knoh wiich
continued growth becores the rature frultinz bediy or srcrorhcre.
The fruitin=s rolv of =2ach éﬁecies of funsus 1s charactericstic
and forms the c'.ief wosis for tlhe classification cf the fun—us.
Taus they may take the form of shelf or bracket-1like cutrrowtis,
gometimes of ccnziderable size, ani'weigh several rounils. Ia
ctlers the fr¢At1n; rart is spread out in a thin loyer upon the
substratim of decyinz woed and in still othier cases the frultirc
becdles are umkrella-shareld.

Trhe texture cf the frltin~ bcldles may varv from <09t and

fleshy in sore srecies to hard anl wosly in ~*hersc wh

(D

duration is from 1 few dars, in 3072, to a uwrdber cf vears in
cthers. The cffice of %the frulsing »oir is the vrclucticn cf

speres or reproductive ncliles. Precedins the rrocess of srere

— 2 - -

rroiuction a hvmenium or srere-bvearins layer is firgst feorred
upron some rart of the Ifraitins wodv. Thus it rav te snreal cver
a more or less rlane surfuce, it wmay cover the curface of tiiin
rlates or z111s or of srines cor tooth-like wrojections, or it ray
line +re interin» of sules cr vores in the under surface cf
the fruitins hody.

Tre followirn~r classification sheows the sreat or najor

groups of the trve fungi:

-21-



Uycelium continuovs (withovt cross walls).
Class I. DPhwoomrentes—-The Lovre» cr Almzal Toocd
dyc=13um discontinucus (diviled % cress walls). Crores
borne in sac-like ctructures (asci).
Clasz II. Ascomycetes--The fac Minod
Spores berrne uczuwlly in fours upon srecializel hiyrha
(vaszidia).
Class III. Basidicmrcztes--Casitivm Fun-i
Clase III, The Basidicmyrcetes, contains all of the funzi
capabla of causin~ lacar in the Leartvoedl of trees. About

4,000 sgpecies of fungl are known as

Arongz them are our ccommen touadstool
which are edible w-ile a f27 are o~u

cf roisonous rlants.

One crde

>

Tre !rrenicles, cent

funzi concerned wita the
into tre following far
hymenium or srore-tearing laver:

Hymenium surerfisial;
brainched, leath

H-meniun surerficial
brancked shruh-like erect

uron

2
Iorws

Eymenium sunerficial uron wart-like,

tooth-1like rrojections fronm

body.

the

Hymenium linine the
within *le leath

£ LR aY
fleshy, g

rotting of wood

1lies hased upoan

fla%,
ery-gextvrei fun-~

interticr cf tures, yores
or wooly

-
v ds

telonriny 4o

and muslrom funsi, many ol
nted wicny the 'cst deally
2ins practicully all of +he

andi is usvally divided

i,y

-1
Yaa O R

13 czition of +the

hell-shared, urricht or

i, Familj—-TLelerhoraceae.

crlindrica), cluh-charned or

cf »nretly lou,,ery fund.
FPorilv--Clavariacence

svine-like or
leuthery cr wooly fruit
.Mu-ly—-IYJ.ilceie

or rits
fruit beldy.
Fumilv--Polyroracezae



Bymeniuv upon the siies cf radiatine 1
upcn tre under cuvrface of tihe cormmonly curi
leathery foit tody. F¢n'1y--A;

1-1ike rlnates
ate, flesrvy rr
caceae

Spores

In the fun:ii of the crlicr I'meninles tle syores are uvni-
cellular »wodies of rminuts size ani szormer»~t varied zhures. Two
forms of csreres arz known %o ocaur in the funel cf $0is crier:

l. 3asidicsrores.
2. Secordary srcores (C1iiu, Crlumyiosyores).

s . -

The majority of the T'menrniiles have hrern found to ke withou

47}
<t

gecondary sneres anl in the cas

(]

3 Whisre ftevy lo ocovur trev ore
imrarently of minor irmportance in the rropugation of the funus
in nature. (38)

Rasidicercres arise ufter the rymenial laver has reached
tie rroner state c¢f develorment. The hyvmeniun itse)f couslsts

ef the erect cell-like tivns cf “he unlerlviny hvrhae closely

+3

crewded tcecgetlier to form a definite layer. v winds of cells

are rresent:

4 3 -~ Ly - - iy s
1. Sterile ¢cells, Parwrlvass,
= a D) 1 ~ AR ™oy o
&e Snmcre-Tearinm 2ells:, +the Pazidia.

end bears uron cr nelr tlhs2 wexw o
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As soon as %he hymenium of the sroweophore ¢f a funrus las
developed suflicientl

casting cf srcres bexins anl ray continus in score cuses for
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logs in the woods and Iron pruned Cr TLroxken vraizlies nuy
fornish suificient melsture ia nany cases for gyore gervination
and iafection of the weods In all cussa, prozably, thie rnresence

of oxyz2a 13 essentiil tc gerwination eltuer in ths roist

g = o - - - oy . “ -y N N AN -~
at ospiers or dissclved 1a vi.e vizer surrouniivg the anceres.
- ~ & ~ b N 1 . - Pl
To2 prescence of nutrient meiin favers the _jesruianatizn of

the spores of jracsicully all the Easiddiouycetas., Clone,

]

aovsver, are able tc geruwirate even ia distilled wager. (2).

Taze inflvence ¢f sunli Lt upon spere-zger:ination of thz

Casidiomycetes urrears to %2 geunerally injuricus wnile diffvcad

light does 1i%tsle or no harn aurins o gereinaticn sroces..

Wy

Tie viatility cf busidicstceres exvosed teo dlrsct sunlixls lus

The retention ol wiazilisy unler favoranle conlitions ¢f stocrage,

(@]
(@]

a3 4% 4 tewperatuze of 13-15° C. (54350 F.) and a relative
rucidity of 40-507 have shown in som- cases tle aﬁllitv of
spores to live from six months in some caces te <iiree and even
glx years in cshers, (37)

o cer el -~ L -
grovwth c¢f the Mvycelium

The myceliun cri-rinates snrimarily fras +ha continued
development of $ha gzare tuhe from a germinating srere. T is

germ tube “.aving galned entrance to the woody tissues of the
tree, log or stick of timber suited to i1ts growth continuss to
extend by terminal growth anid extensive hrurch: 2ing. The saue
conditions of heat, mcisture and air ure esserntial t3 this as

Were necessary for svore-germinsticn while the wood i%self



furnishes 472 nutrinzit for the Jun-us.

nether wethoa of infection is $hot in which <he wreelinv
frcm a decarinz ziece ¢f woocd may extend 143 operations to
sound od with wi.ich it wuay come 1n contiact. Tils 13 enrmonly
the ci3e with iled Tumber . ..2re <ve foundation tirhers wre
infected and from which the mycelium iy extend intc scund vwcoil
riled uvpon thenm. (18). In toe same way, tco, the lower tier
cf locks in a stack of ©iel wood may be infected bv mycelium
grosing in the surfacs layers cf the scil, especially in wood

o

yards 7h=r

e wocd refltse is apt *o “e yrlentiful, ani in forest
litter 1in the wcods., Log riles nay tecome infectel in the same

ranner 1f left for several seazons

in the fcrest c¢u the laniing.

Under ccndiiticns often found in tuldings Laving unventilad
alr spaces under flocrs clese to the 2round, tie rrcelium
of certuin fun>xil way form exteusive railvins strands or siects

of funzcus tissue wiiskh moy traver

over the soil,

ion sury

ga considerab

orts and the timhhers cf the

structura. In cae such instance unier ti2 chservatica of th
author a wcoden flcor in a basement rrom had teo Te rerlaced
three times within a reriod of about twelve vears due to the

extensive

growth ¢ tre drv 7ot funus, (merulius lachrymaas),
in this manner. Posts, ties, lurber ani suwn tivbers cut from
trees in which decur 1s 2lready establisled v iy ccntinue 4o
decay rapldly after cutsinr unless measures are tdxen to check
the growsh aal spreud of +he wmvecelium inso tle sound 7eod of
the infected nieces anl to cther pileces with wiick they ray
-27=

21






e in contact.

Following the entrance of

4y
ct
e
)]
G
Q
D
-
'J
-
%}

into the wocldy
tissues, eilther by crores cr Ly wyrcelis from the coll or fren
decayiang weol or other wzadiy, the prccess of decay 13 wcore

or lesc rapildly extended to adjacent arcas. Tarcucsh the
agency cf excretions, known as enzymes, %“he hyvrhae c¢f the
rnycelium are able tc Tcre thelr war tyroach the cell walls.,

This is brcocuszht avout by +h2 solvent acticn of the enzymes

upon the varicus cell-wrill substances anl unon the contenitz of
c2lls which ccatain reserve food waterialg., A nurber of
different enzimmes have Teen recoguized in the fungdl wiich
cause wecod decav. Tuhe folloving table rives the zrinciral
enzvmes fcocund in such funsl together with the cell wall cub-
stances uron which +they act a3 solventst
Li ninase (hadrowace) - - -Tifects the solution of 11 nin.
Cellulase - - — — = — - - =Effects tlhe scluticn of celluloase.

demicelluloge = = = - - - =Effects +the solution o

o
A
himicelluloses.
Pectinase = = = = = = - - =TlTents e soluticn cf tre
midile lumells ani 24her
rectincus subxstunces.

Tue folloxing enzymes, wihich act chiefly urcn cell contents,

have also been da2%ectad in wcci-destroyins funii: Esteracse,
w3l tase, lactase, sucrasz, raffinass, dlastase, inulase,

=

azidase, and some others. Taese attack and remove tie stored

glucosidase, urease, rennet, ezulsin, catulase, linase, tunrase,

starch, protorlasr and other cell contents tiiat may be precsent






in ths medullurr rays arnd wool pareachyma. Nob all ¢f theze
enzymes are Tound in everr wocli-destroyins funsus. Thus sowe
funzl excrete enzymes wiish diszolve tlhe lisnified porticus cf
tne cell walls vhile cthers attack the c21lulcse nertiens,
4111 otlhiers are carable of rewsving Jirst Pe 1lignifled portions
and later the remaining cellulcse.

The uction ¢f these enzymes rejy-ires the
in sufficient wrmounts tc bring the vroducts of tieir asztion
iatc solutions caputle of beling ahscrbed wy tie frasous hvzliae,

Thus it will be s22n tha
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absorptiocn ani assizmilation bty thie mwveeldiwn in wiich she +o0d
fornishes the foold materiils., That the amount cf water
raturally rresent in the sapwood, vhea living trees are cut,
is amrle for the acticn of thesz enzrmes 1s clearly shown in
she rapid decay of such tiker when left lvine on the groun
in the fcrest or wihen it is *co clcsely rpiledl fe the water
content to evaporate reaiily.

Free oxygen, frou the aiivr, is a1 escential factor in the

rrocess of wocd decay. Buller in discus:ing his investigitions

D*‘

upon the biolosy cf PClymeoTus 8:3amosus states that in the

utilization cf curtohydrates Ly th

[0}

us in reeriration it
seers that mest cf the carbon i3 united with oxvzen Irom the
4lr to form car-on dioxide. The hvircgen and cxyren of the

carnohydrates, Lowevar, eviiently coubine tc forrm water. (7).

Zeller (1916) in his studies in %he vivsiclo~r of Lenzitas

senplaria, discusses sorawhat the relaticn of avicspharic
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oxygen tc the growth cf funwoue nyceliunm and raefers to
the finiings of uverch, (2¢C9), <hut +the rhizomornlis of

Armillaria relled dc net reguire free ciurgen in the sub-

IS
poa v

gtraturn tuds cin cenluct it tl.ere frem the outer wivr. In

Q

mcst cases, honever, a certiain, unieterrined amount of free

xtenslon and activity ol %re

@

oxygen 1s eessential %o tiae

rrcelium, The hizher density of the late wocd ¢f the annual

rinc- seems to cwe its

if no%t whelly, to 1ts reduced oxvgen coutent in ceordtrast 1t
(

the wcre porous eiarly wesl,

t- exclude airmcs

r—

*heric oxygen, wholly oxr in rart, tr-erefore,
may corresroniinsly returd the decay. Tven the accomulzticn
of carvon dioxide, the resvlt ¢f res iration of the funous,
nicht inkibit growth sinmply throush the exclusion of oxyzen,
The relation of the .lkulinisy or acldity of the
substratum to funr-cus growih hus been 'oted in severil cug=s,

Zeller thus found that the f=ilure of Lenzites gaeviaria
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%0 grow upon certiin culture re
alkaline reaction. Yhen tle reacticn was chinged to a
slizhtly acid reiction the sice relia sustained a rreofuse
growth of the funtus. After 4 funzus has guained scme headway
12 a sunstratum, mivht not the rrocess of resriration rins
about a more favorahle reaction uue to the ahsorpticn of
CC2 und *he hyldrogen-ion-concentraticn in the free water
Present? This rrocess would seer te exrlaln irn part tre fact
that funci often continue grbwth mdler cenditlcons where tlire

1s ne ready outlet for the
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culture tubes and Tlucks.

In adii%*icn %o tie rrcduction of CO» as a resvlt ci tue
respiration of the myc2lium of wood-destroyins “ungsl, thare
are often rrciuced, as hy-rroiucte of tii2 dscuy nrccess,
certuin dark colorei crrrounds wi-h are at firct in a liguid
cenditiond.  Thesz 1ijuiil substances are btrognish in cclor
anl, beinT absorred Ty the woody tlssues in alvance of the
myce%Xium, often leud %o *the Ifcrmation of.blaokish or dark
coleored zones c¢r lines just Tevond the lecaving areas,

Von Schrexnk, (1¢73), in desoriving the rot of cecrifers

n2tz3 —4in1, considered ¢ broirn substan

gtuiles i.a the wiclerr of Tolvmcrug 3 aerramenng has described
g similar commound in the wood of severul Crcadleaf smecies.
His analyses led nin o mich the swre conclusions ani to

the recogzaltion cl auric azid a.d hunin a3 the corrcnent

in the outlving rortlcns of the wooldvr tissues, where ldezay
is »rozressing, is rezarded by the atove authors as resulsin:
in the limitation of the rate cf srrexd ~f the mveeliuwa. In

this warr the Zcrmation of pockets, which soietiies tecome

entirely enpty, miy be acccuntel To
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a sensa shut itself i vy its own bv-prclucts.  (11)
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Discolcrations an

Ctuding in Tocd Due to Tun-d

l“'

Axncrrial cclorations in wecd mar in ros%t caues be due
ei+ler to cliewmicil sranges 12 the =rzanic cell contente,
tarough oxiiaticn, cr %0 the activity of .certuin funti. 1In
the fomuer cases tle staln dees net extand below the zurface
layers and the wood dces nct lese in stvength. -In tre latter,

hOWeve:', tae iilscoloraticn wuy extend thros hicut the suapyccd

Citge tre discoloraticns ccernonly yrnown os sar-stuin.  Dus
hae Tact tiat tlher con:zume chiefly the cell ceontentzs cf
tho S zpecol thiey 10 not materially weil¥en the wood., Tie most
comxaon colors ini‘icative of sap-stain are »lvish or black‘ish,

mer ~orey radlish. (58).

ot

The coudltions favorable %o the * rcinctisn of sar-stain

T

are 4 }-e same a3 thonze for the develorment cf dacor, viz.

~ iy
il

[N

holstrr re, air and warmthe. These are the conditicns wr
often  >»>revail in sticks of recently sawn lurber in warm

Feathe oo Sap-stain muy also ocour in recently cut lows cr

—~

In stiax3dinz tivber ¥illed Bv ingeats, by firs cr bv ~irdlin-.
Thus t 1h e Pluins cf the "'col cof vellow rire in the west usvally
follow =3 gne ki11lin~ cf tiie trees hv the pine bark testle. (43).

A ETough the yresence cf sap staln deces not materially

a : ;
ffect The mecaanicul rroperties of tie wood ¢r its vsefulnecss

in ¢ ) . : .
he uiliing industries yet it is an indication of conli-
tins ' \

—
< QA weralble to the zrowth of the tre weci-iastroving

funsd < -
> ¥ :24ich may scen follos if the conliticns zemiin the suane.

Thig
1 =5 11lvustrated by the anrearance cf the red rot in

&)
-G






conifers followin; bluin- in inaeect-rilled ti ter cf vestern
vellow nine. (42).
Tre2 Sap-Ttin fun~d
Tie chief causz cf +le Vlve-sir-staln in tirtex 1o Zue +
the grovth of the rycelium of sever:l fun.sl helen-ing to the

1

£anus Ceratos-tarella. A

mold fun-1i, which cause
haye Leen listed as

z -
llys, cteronitis,

ya Ner

.l-i“,
vd.

\

otrys, Asnor-

(g )

:ft;"crryce 35, Clcacetashys, Zolcrraphiuwe, M2onilia, 'ucor, and
n-2 1 um. (14).
Recently *he heuart anil sarnvcod stiln of tre boxelder hus
besn  referreitw the “an-us Fusitive JTeunid Cherk, This
funrg;u;, 2uses a brirh% ceor:il to carmine redl statln whioh 1s so

fro 1z e=ntly yresent in this oresies of *r2e a3 4o rive it
torsl R evanle diarmcstis vilue in identifrin- snis wocd. (18).
T X, Develorrent 22 a et ri of Veagrrins the To*ts und
Ctire 0F Zecar in Tecd o
T 4= wus dountlecs often besn noticeld that wocl wlich i3
in 2 \ .
13 (= 3vuncel staz2 of decar 13 »uch lishser when drvy than
8 Sil'.’} 3 ~
11'*: viece in scund conaiticn. Thus Tuntlz cofden santisx
in CC
SiTMi@ction with sore wocl decay funmis that "tle wend
h)
0an
tecor, - , :
‘S == 13-ksez." (13). Softness, sronviness and loss of .
«*r - . L
Ny e:l—\f\ .
~= Eh are also mentioned in the sare ccennection Ly various
32 ‘
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vieces cf tiviler voere werely piled cut ol isows and T2l0 rfor
seservaticn sardng a o ecica of tec rairs. Thzir flves
izilcate "sthe [ ercentagz of ti-Tters upca wiich rasces cf fuucrd
ware grovinm and v oioh ware O vicvily Jdecured 1o a preat:lr o

less exteat." Tiese exgerirents deronstrated thot somwocd

- -
decirs wore razilty 40w aurtoad, that rinter-cut ccl was
not nececsarily ricre rvrulle than that cut in sumcer anl

that tile slower-growins nill oxk wa3 weore Jdurable than thre

, . -~ \ A
1’“: i ilY—Jl“Q iut :'Ct SOl Tl (\SJ) .
Fa- DR - - . AN LR Fl ~ N
Eullar (1271%) nenticns 4ie liohser ei-nit of woolden paving

operation cf a culture rocin for testing the durautility of

vocd by the use of differant rocil-rciting fun

largely fraa directions suprlied Tty Syauvliing, pa“iclciist

-

of the Ture:w of Plai.t Tuiucizy, Vashington, D. C. (33).
-1213) carried c¢n culture tests upon scul

Antetts (1912

. -

wood cf syruce, pine, Lemleci, ‘twiarack, balsus, cizch aanl cak.
Culture nlocks were rlaced in *est tubes uwen « layer of

Wet cctton, the tuhes were then rvlussed with cotson an:
sterilized. They were inccunlated with u pure culture cf
Iravetes pind anl kent at room temperaiture in the dark for a

g

Period cf six moaths. Crushing and breaking tests were tlen

Carriel on to Jdetermine the lozs cf s4rength cf tha dagure

~35=






vlock in courariscn with sounl tishere (1).
In 19013-1C14, Yunxirer, at% *she Tcreci ?ro;vcts Latcratgor:
"adiscn, Wisconsin, carctisd on tests to deternine tle
durat1ilitr of
lab®oratory tests. Test sreciuens in the forn cof tlocks of
ot sun and of T.aartiood were cven-dried ap a t2verdatare
of 12C-1C59 C. for twenty Lcurs anld then weaighed.. They were
tren placed sin:ly in large test tubes, rartly {illed with
moist sand, torether witi culture blecks of snrucs or virceh,
and were covered with a luyer of wet sghicgnum. Vater was
added to saturate tie sand, and the 4tubtes were »lurcged with
acsoTtent cotton and sterilized one hour at tvelve pounis

gtear pressure. After coolin the $:oes eanch was inoculatel

witl a wocd-Jd2stroring funzus, a wifferent egrecles of Tunous
oeiing usel for eicl. Mte. Tle tubes, wlith oune excertica,
were zZ2nt at roou taiperature for cae year after wo.ich they
were openad, the “locks redried as befors, and wail.ed, Tie
loss cf welit was taixen to royresent the extent cof decay.

Thae loss of welzht varied fron O-37., Lenzltes traven rroving

tre west d2strmictive of all the fun-i errloved. (17).

(]

In 1814 t-e same investigater bagin a series cf sizmilar

tests vron twenty—-elcht sreclies of natlve A"P ican woods.

(@]

W

Tre test “locks were cut 3/8" x 5/8" x 8" and were oveu-iried
to a coastant weizght, weighed, rlauced in +to-1liter {".3ks cn
a tel cf avsorbent cotton tosether with 4 ansher ¢©f scuked

culture *locks cf hemlock. Tie flaskg were rrerarei in



»1lcate and ter sterilizati

-
)

ta

all were incerlated wish

te sawme fungus, Lentinus leridsus. The 1rogress of decay
wa3 determined Ty testing, as refore, oré lock of each
species at intervals of tihree, six, and twelve months. (1%).
Zeller (1913) renticns tihe us2 of whout 3007 sulsure
Blccks in stuldving the i:fluernce c¢f resin uron the growth éf
tae mycelium of L=2nzites sa» iariw. After one yeur the
diminished weizht 2f 4he tlccks was detarmmined unl used as

toe iniéx of decay.
Sermitz (1217) used the 1

hemlock sawiust errlcevin - I

rure culture met: ¢l unca

J:es »int

oy
W2 3T3TN

20la 1a association with

certain cellulo;e iis:olviig cacteria. The rrozress of descay
wag detemined vy loss of welght cf the saw dust after a reriod
of four roanths. (20). The sice au*hcr in 1912 puvlished un
account of s*tudies in wool decar in the lateratory in wrich

western ferous grecies were tes

culture

te

el
1

flasks usint rare cultures of.

1 for durarility in

severil wool-destroying

fungi and rating the Jdecay Ur losz of welsht of the test
vlocks. (38).
Phedes in his studies of the biclooy ¢f Pol-—gorug

T

pergsiarenus (2913) mentions

the placiny cf Blocks c¢f weool in
culture flisxs and clambers tut dces not record anry +tests
vpon the rate cf decar nor the strength of the materizl. (4C).
Kauffman and Cerber (1S22) record crusiing tests upen
sound arnd dlseaszl locust wesod in thelr stuly cf thie whiite-teurt

rot of that srecies. (19).

kncwn bty tae

1 e o
the writer, Lave

In none of

tvo eats,

te work, so fair us

loss cf weight and






loss of strenzth, .-2=2a 2wcocurusely cerrelatel in the sure

{irnvestizration.

c}"
Duriny tihe year 1814 tie wreites, wiile exuninin: a riece
of tirber in an uwlv.cel
with 1ts lizhitness in welght.  In crler 4o r.le o gomehat
exa2t comrariscn ¢f thils with sound wocd of tle sawr2 s ecles
tvo wleces f each ¢f sl volume anl in air dry condiisicon
were prepared aad welghad,e It wsus forud £hat the scundi wool
hed, 1In tUis case, auvout tolce ws vzl oas the de2zaved
plece; a loss of wyroxi-azaly 520 in 3
Tre idea was then ccnceived cf usins tlhe rrcrressive
loss of weimt as an iadex of tihe nrcsress of decay in weed

specivens whcose scund weloht Lal been vrravicusly loterrmined
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cintent after wioich tley
wera to Ye suhjectel to coniltions Iavorable for Jecay. I
was3 thount that tre tire fuctor could also bz ldetermired in
relation o loss cf weichkt L vasing o ¢4 o2 series cf veod
sreclmens all of one ucrecies and each =7 e juul wvelo», which
would permit ¢f ecw inaticon a% the end of set reriols of
tlve. Toe r2ltion ~f l2cuyr te atren
by testing each riece after drvinz 4o the conetant ncisiur
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Pcruilus acurinate was “renarel from clear porticr
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rlaced in the vall vnsil neur <le Toernrines
test wilece after wiich dry sand was curof 17y rounred in to

com>lete the test., T

[ . v T b T v . N N T T2, .,
Grarh diegram Lo. I shows the results of Phic prelirirary

test, tiie perceuntus: losses in tetl wed

sar and heartwvocd serarately. Perliiyas the-ncst sitrikdrno
feature ehcorn inm this ciurt is tihe zroncviced loss ¢f oirerzil
which a comraratively s4all 2ce3s of vwiei~lt - rcluces. The

L . . - (2 e . N bein ; : - - N1
801l with coneideratle 41971200ty Ius $c the rently scftarel
o E [~ - .- PPN . “e - hON . . - - 2 .-
and fragile counditlca wvhen r2t. The averare weizh4 in
% . o~ o~ > .~
¢f each riece wus as Tcllovas:

Conwonde e i ii i i i, B047 s,
Eeartvool..co..ovvii 8020 gos.

Tle averare load-carrving coriaclity to the hrasaklac voint
was for:

s leXe)

-~ \*...'.'... 67!7 1‘)“\. :l‘.r. Of
Henrtrood...... 70,3 1ns. (av. cf
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e A T e =Y L et B I ) - oy - B T
rugion arlees T2t The i 41y greater welsht o

H

the sarwocd way rossibly Te due to 1ts hijher content: of
reserve food matericla wiich w1 it be lacking in tle reartwoold

tut which 4o nct add tc tle ctrensth cf the wood, Fxamiration

e

of tre supwood from the trunkx of 4 tree ¢cut in Decenber,

Lovever, zhowel but very meuarre starch comtent wlhen treated
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with rotasslum lodlie-icdine, althou-L trizs 2ot ooa2ll

! PR Py af s ~ - . 2 s Py o N . N
tranchies were foand to contain an artundance o7F betli stairckh

and oil -lctules.

It was nct=2d 4£nhat tre vieces w.ich nere left in tlhe ozi
until *the clcea of +tre teut were 211y decavel wure 2t
the ton endl thwn at thie mot*om 2nl, Thils was eviiently due

h]

vettar seratinn at tle surface cf +h=2 coll anl resuinly

. » PO T - Nos e . 1 o -
to th2 accumulotion cof CC3 1n +he lower levels of tle ::2il,
wateh had no alr irainarze. Tiz. 1 D,

ROTTS O THE TrRLT DIRCTD
fusrostoido Feutves Dxyovirent I
= —_—tallio sl E Il o

N Namaa - s = M + S -2 o 2 N - . I
Tle arrewrnace oI the teut rviaces varled *o » consiasralle

At tre eal of 3C durs tre rieces of toth s ani cf

Leart-wocd were stron fly dissolcerel, “re former =21 ritly

<
Ve g

(]

more thw the lutster., The rrevallins coler cf th= irield
pleces wug a verv 1i-ut :late-gray or uwlmost a rcuss color
wisth rere and tlere falnt purrlish-rel <ints cr stroaks. A
few urbter-brcwn streaks anl flecks 1lso czourrel hiere arld
there in surface ¢of tie riaces, The colcers were juite

ne enlj Wstritutel ~iving the surface of the wood of bosh

N s
The ccleors within
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1 o o ~ v Ty o N N cdeeed S, N S o
the wood w2ve also verv urcvaliy  diciributed Tolne lost

B . - E oyt 2 - . , 5 PSS PO U T $ -+ 2 - + -
and Tands wiich fude cut as they reach the intericr of tle

wood.e Thre c2lcrs in the surwoci extend much Jdeerer anil ars

cut the wocd., The »iat*lel irvearance, lowever, corntintedl o

show Guite ~lainly. Plece: roridnins in <le scil 217 davs
ghowed it 1i4tle chvre in cole= adther in the intensisy cr

In the Jdistrihusicn cf tlhe colors. In some of the vleces,

deer purrlisiz-red stilns arpeared, especially witiin the
& 4 } ) J

br

wood., In «ll cazes the pileces under 2L ianl lens, shcowed gl l
tlack snecks or s.or% streak: as of scrme durk colored

material 1mbeldded within the surfuice cf the wood., I!ler

scerndc examination cf thece Llack sreclis zhaveld thuat thaor

were composed cf 4hisk wallei, dark zoclered funzoes c2lls in

the form of orall sclerott:n]l 1asses.

pe e Ay de 4 > - & - doyaang oyt - b 3 Qe ~

ne manner in wilch the test rileces fractured in breaking
. 4+ 4+~ - ~ [ N R T NN TN =a 5 ¢ - Y .
viried wish the stare of decurs Ccound vocd brells with a

cornsiderable srlintering on the lover wije, Iun the 37 duy

test rieces there was no srlintering tut the rmannar of
treckinr, ss o 1 In the vhotcrrarhs, ives eviilence ¢f sore

1t03i231 stear., Pleces exrosad to verizsls ¢f were than
thirty lays alwars broke syarely off with only o srverliat

-12-



Tie woodi of Pervlus acuminata, the weed used in the

- v 3res B I - ~ o~
exrerirent, 1s 4ai excellent exan le ¢l o iiffuse-yorous wccd.
Tae decerirtion o the ccmacen cottondccd, Pervlus Jdeltolies,

given in she Cuilerock fer %le iiensificuticn of wecds
usel for Ties ani Tivhers. (Zeehler, 1817), arvliss vite
closely t~ tlis zrecies. (21).

Microchermizcal tests cf sgvvmdl woold,

chlor—zin2-isiine, sha £t £re venl 2f D, ogoerinata closely

resarbles thit cof vellos birch as deascrived by Thowels. (3C).
Thus the ¢21Y walls cf the meillary ravg and of tie vessz2l:c
show tle strongast livmificatincrn, wille tlhe tertiary and
saccndary 4h c\en‘nfs cf thie werd firer wallg re-crond stronly
mith the cellulaze reuacticon, as exiiriteil in the hlue *o

violet ccleoraticn. Exmminai*ticn of 4re »ar4ly secavred wood

ot
13

)

4
(S 4
t
]
t
[
H
ot

sheved iarv and-secend iz lavars cf 4these 2lerarnts

w©

re tte first £ Te dissolvel wh
tre vessel unl rav cell wille viell »ut slowlvy, Tven in the
taily decaved yyocd tie latter eleuents were ¢4t11l intuct to
a consilerable extent.

Thwe rrldi decline in strength of the vocd, in covrariccn

mith thie loas in vwelriit, evildantly 1: due %o th2 early wealken-
Inz ¢f the rroseanchyma or fiher elarents, Tt an-eirs that

the decar-mroiveins funsti whisl Tfirst attacked %he wecd in
this exrerirent were largely celluloge-iiceclvi-y Iin-d

<
-~ - - -2 Lo R

Y~ W] JY o] K] C e . AN 41 - - . - ROy £ . .
the ctler hinl it 2ar e $hat *le 2271l stuive of ldecar in
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with the varia™ilisr 20 eve ouxellr celacteldl nizcea,
s ia ) s . LAt S cmy ey aed -
acccunts, rrotatly for 4 e 1a2ht of reularitr cf the

results. Tre cor—arativelr 5 2ll nur_ er of nieces, two to
three each of sarn an! of ! eartren?, vren which tue Curves
were Lasel would also tend to cause irregularitiss in (e

- -

grarh. It is probabls that curves sLoild be hasel vpoa at

iy

l=as3t ton ; lece2s of eacn Xind ¢f weed at ews’y iaterval o©

rY

Te. A e A Ma v+, TT
Sl .2 120 o o

. . . RE e I RN B ~aw 2 s . e o N
Fcllovwing sie prellilnary expz2riment, furitlher te2ats

uzon a larger scale and em~leoying a variazty of wocl specias
. ~ b b " . -~ 3 ~ ~y o N -~ .
vere jrcject2i.  In thils experisent the pleces ¢f weod were

- N . , -.,, - 1 -~ ~
spaciully cconastriacicd gaelvauised iren tex 13! x &' x 8' in
8ize. CSeveral acles were Luacied in tie Tceitton, to

- po 2 . e - Ten 2 v cae 3 e Q. ey .2 <
facllitute air auld Wwascer Jr.inage, and w covar ia two pieces

was nade for +the tow. Tils cex was soen fillal, Jirst i
4 twe-incn loy2 of courss gravel and uron this a ten-incl

depth ¢of fine <.id Vit an wanixsure oI auout 1C. ¢l garden

K] m- < > LD e, oo ie oy A 1. ] ]
soile  The pieces ¢l woold wers rlunted to thelr full lengol
- PR ST, B . - RSN Ly - San At e
lo an Upoighs position anl in regular rows one inch w.art,
' - - N ey D B ~T s~y - P P T LY -
with the pleces one ill inch apart ia <he row. Altlouga

At . o - ) . G R T I SR ~ -
gach plizce of wood was awlered 4t each aad a diagrar cf tue

. PO SR I N N . PR N I I > .. i A U
Planting was nad2 to aveid reos:itle future oilssakes 1a 52

Tie 1liss of vaftiocds aud Zorlrocis plantel ~ouprised

- - o - N P N
tae followin: succies:

P -
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to be less art to sterilize T vwicol or to Trin; abcus ¢otler
ro3sitls ¢! mnges in 14s structure and couyeosition Thian thc

Riglher temveratures ragularly =m:rlcred in securin:
drynesse. At first <he risces rere lcosaly niled crit-vise
upon ti.e 322 wuld Lowver shelven ¢f the oven. It was socn
founi, hc’°v=r, that the rleces on the lover siell wrerg ot
reiuced tc the swie rmoisture ccuntent as thos2 on the urrer

snelf, even after a prolouzed Jdrying reriocd. In crder to

~

secure urniformity in *the dxyin: of 211 ti1 =2 rieces ;lacea in
the oven at one tirm=, 1t was founli [ecessary to remcve tue
suelves suppliesl With <he oven anl <o dovr the ileces in an

upright rositicn all at tiie suive levél.. Tiis was ¢Vuompliu“e

Ll a4y Daou2t O wire nevting wilith wirves

P - RN r ~ - 4 F-4 . +~

acros3 it in guch a way 85 to Xewp the jpieces ¢of weel arart
- . - - 2 . . B S i~ ol

By about cne-nalf inch, Toais v1laa vas feund oo work

satisfactorily wnzt only ia securirng unifcra drvhess of the

test rleces “ut 2lso in Tacilitatiag the werk of handliag

the rieces while weirhins and in testiag thenm for treaking

decigram, (.1

raercent,
~ - N . - ) . . .
(C.37%) of tue averyge welygnt ¢f the »ieces., Cn aceoount ¢f

trhere being no testing rachine available, wiich was caravle

(o]

f deunting the coaratively siall and acziurate pressures
desired in this experiment, a srecial rachine for the rurrcse
Was contrived w.ich j.revel satisfactory. This rmacline con-

sist3 essentiully c¢f two parts: (1) A lever of tle first cluss

-47-



in which the
windlass and
the sreed.

of recordaing

nulley for increwsing the power

cver 1s 4 rlied vy m=zans of a hand-cperuted

(2) A rlatform scales of the crdinary t/re cugacle

NN SN - I .
rressures up %o 220 1lbos.  Loals

voint were all reccriel at the rearect pcunld.

As further work 13 nezded +o cou

1 -~ -
at *h o2 Lk{iltb
[ e
Ps lg- Oe

2lete the rccord cf +lis

experiment, as a vhole, tie ypressnt rager deals only with

she resulss

- S : . , -t PR oy Ay .~ om EoR) 1 ==
saoured Lron the t2:% data vren $he Lauacelear

cotsonicod (Peopulus acvrinata), whiclh is she caue sy ecies

euiployed in

4+ 1. -~ bl N “ - e ad
the prelininary experimens,

S " A~ 5 o~ Fal R 4
The fcllewin. lots of srecinens cf tiig

rared and te

Lot (1).

censisting of suipwool, 53, leartwocd, 49. TLe

annuil rings

deterwine if

sted:
J .
Can2z Lunlred aajone (1C1) pieces

i

rer inc

H

[
[¢¥)
Q
(&)
)
o
3
ct
(¢
[ o9
(W
8]
[¢]
=
O
)
H
[oN
@
Q
©
[N
(5
O
+
[
(0]
H
«t
O

rcssivle, the relatlion tebtveen grovin-rate and

resistance to decuy.

Lot (&),

1" x 8" plan

tie z2laticn

Ten (10) pieces, wmixed ieurt and suiwesd, 1" x

téd in the decary vtcox indcors., MPurposer To study

Tatieen gize wd shape of the rie

&

rate of Jlecuay.

Lot (3).

wooden koxf, withovt 4cp or Totteom, 11121 il

Sw..“—:;Oil i

located in +}

L ovdd

w2 edge ¢of a shrubbery med wnd was

2e and the

Fifteen (15) pieces 3" x 1" x 8" rluinted in a

+1 A

~ 0
C..2 me

¢
[ Y

The box was

ank into the



grouad wisl, the “or o« 1i%5le telcew the level of the groun
surfaca. Tais lot was intesled to off2r a4 crmparison,

a8 toc rate of Jdecay, wi+th that plasnted in %he decay veox
indcors.

Lot (4¢). %ne nunirzed (222) sieces onmbined sap and

P—"
0—0‘

reartwood placied in decary bex, ity (5C) seascaedi aii
(50) unseasonzd yieces 211 50 1i% @l brancass o-3" ia

dlameter. D2ulrose ¢f lis lot was to uee tl2 rethed in

- - 3 e - <~ $ o e o - -3
gtermining th2 influence cf seas~nirn: upon the rate of descuy.
= -3 - - ({9 - e -
Lot (5). Tuiz 1o+ courrised 4ten (10) nieces ¢f ¢.p o

six of tre heartwooil rnieces, vwere planted top end dovn, in

relation to pesition ia the Sree Lrunk. Tre plecaes were

split frow trunk-.cod and were plantad in the decar bLox iricorss

-1 . ~ - - ~ - N N
Purycse: To aryly the method in dzteminiag tie rossinle

effects urcn the rwte of Jdecuy due to rositicn of <he riece

AT - Ao £ 40 m
Notes unon taz Heasults ¢f e Tests
T T - ) -
In Tuosrdvent I
=l C KL TLNedn Ll

(
diagram IT. are ;razticzally she sue as in the pra2liminary
experinens. Tue rate cf decar in the preliuwinusr exparivent,
hovever, was wach nigher than that 1o the seoond t20%,
(Lot 1.). Tuus in tie fcrier experinent the loss cf welgsht
at the eai of 3J17 4.73 averwced avout 507 while in the seccad
case the averare loss cf ueibht wad 3.57 at the enl -f the

sarme zerind cf time., Tonic QiZference 1s apmarently due to:



I ey s - N 5 - : H JRE
s.er averace terervature woich »revailed in tle

- 3. -y <~ > 4N - . ~ aq 3

and (M) she larges size of the %est rleces uwzed

The average welghts of the [leces cf Lot 1 nore:
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317 day 2vicd, was acut 5.0 tires as rog il ows thut in
. T 2\ LI} o a2
Exyerimeat 77, Lot (1), Tnfortunataly 1t 15 irrcssible to

in the first experimant. It 13 believed, nhowever, ithat the

-~

- . =0 ’ -
tenprerature averaizad a¢ 12as% &7 . Lizrer ghrcu~hout tie
t

rericd of the test than that in +l.e second experirent. Tiis

in itself woull prcbubly cause a decided iucrease in the rate

of decay in Exzeriment I, esrecially as tre terreratura vas

v
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decay: Tre decuy ratiseg, obtaineld by JLividing Lhe percent
of lcss 4n 1o% (1) by w2t in lot (3), s™ew £7a% in this

case tn2 mot2 1ls on tre averare 1.35 tines

deczy wore T piuly thun large cnes. The weiyht-ratic (e viva-
lent to velume in this case), of soundi wood, obtained Ty

lividing the averuge wei~sht of <hre vileces cf lot () by that

£ the pleces cf lot (1) sicws that tle xieces of lot (2)

(%4
O
(4]
Pl
O

]

are trice as lar~ve as let (1),

The surface ratic, owntalned “»y lividins tre surface,
of a riece o7 1ot (3) wv £hu% of o wiace of lot (1), shows

cf et (3) exrcse onlv 1.5 times as nush

ot
ct
ct
s
»
W
‘..J.
aQ
({7
r

t

<

surface as *:cse of lot (1) while they zentain twice as mush

ratc tian 1s the welght-volume ratic. If equal wai--t4s,
(vclures), of wond from lots (1) unl (3) are corrared 1t is
evident that tha s“rfgce facter 1s trhe important one in
deterrining the rate c¢f Jdecav rather than the welrht (volume)
1t also accorlis witl +the evidence
ghowing thut decay of sound wood begins at tle surface ani
extends irmward in 4 more or less remlar ranner. Thus it
arrears that r~ieces of tirter subjected to decar should have
such shape as to expouve the lewst possible wr-ount cf surfuce
in prcporticn to volume. Cylindrical posts, cn aceccunt cf

telr exposing the least relative surfuce 4o the action of +he

factors of decar, are to te preferred to these of gguare or

=53-



rectunzular ferm while tlios

or triansvlur forms, either “v saving cr
t*e leugt deslrivle in share Season cn
Loles ray serve to iuncreace the zur

decuy znd yermit 1t 4c exteri r.oillv to

of the tiiber.

.

5»114+1:

.Ce urel exr

a relircel to semi-cvrlindric:l,

are

acks and

osed t

[

o

inte~ior r.orticns

Lot (3)., The wos%t vronounced result in %713 test isg
the influence of s2ason »on the rate c¢f lecuvr.e Thnus from
June first to Zctoher firzt of the filrst vear e rite of
dec:iy was nmost rxyii ard excezeled that in the lecar hox
inlog—a dbhecut tiice., Thils is to bé acasuntal for in th
much Yi-hew te veraterer cut of isere, und:r <le heut of
direct sunshine, us ccorjareld with tlhe cool Uisaerent reom wlor
c2 decuy bex was situited. Eretkins tests ¢ these
speclimens ware not cawrsiel cn. Gt diagraes IV,

Lot (4)., The rdeseq uzedl in “Tigs
graaen, raelel, hrianches 2-3" in diuveter
Trenches telngs wractically 111 earwond
S22 2" Truanches contained whout one-fourth leartvool. Fifty
cf tle rieces were ~l.ntel in the zreon or unseasonal conil-
tloa while th2 o%her f174v dece: ware Iriael 4n the cven
+ 4 A d m S mer e Akt A Ay - + - 5 C Gy . SRR
tc the stationarr reistrre crrten t 717 C. oond tren rlonteld
#ith the ctlters in the Lecwr “ox,  Tou vieces each of - le
unzeirs et anl of $ve sous-onad vlece: were rarvnvel nl fertai
far less of welvht a% enrre £ rerlar Irtervals., Th2 Ilrv

(0]
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l. Tie yrograscive less of roirhit torin: gecty in weod
may e used as 4 weasure ¢of tie rate unl extent ¢l Lecay.

Je¢ Tue influsnce cf uecuy upon tie mecrzanicail pronertiz:
of weosd way e r2alily deteruined b7y experiments siuwilur to
tics2 lescrihel.

3¢ A comraratively simprle metlicd has beesn exploryed us
descrihed, wharehy othier relitions uffecting tie rute of decuy
may be investigateld, such as?

a, The rate cf grewth of a4 sreciles.

b, Tie climatic and s0il conlitions under wiich it
ITe.

c. Tne inTlu=ncs <l seascaing.

de Tiie influence of relative rosition in tlie soil.

e. The influence c¢i size =al shape of the ; iece.

fo Trhe iafluence of scil tex*ture and corrzslsion un

water contentd

e

The influenc

tenperature.

he Tie influence ci rnreservative treatrents.

4, The accuracy ¢f the determinatioans derends largely
upon the nurber cf test pieces ernloyed and thelzr uniformity
ia size and shipe, at least ten pleces cf a kind c¢lhoull be
testedl ut each intarval ia order to secure ketter ¢Ve‘¢o,3.

5. Oust-loor tes may ve carriedl on with very little
exrense for eguiurent ctlier thun for a4 cultable drrrins: cven,
pair of fairly delicate balances anl for scme feorn of testing

device for streanr-th

8. A

s:itavle

exrz2rirents
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g iinludes o rmeans cf

e

N

i3 well dascrived 1a xoference (33).
i the poll on e s3helves or bvencues to

the ortiwum tenrerature, about SCOF. for wost funzi. It is

~

N

dasiravle, woatever form cf dscayry chumber is employed, that

sor2 means of regulating the tewnrerature De ernloyed so as to

- 1 < RN i 'y > ~gre i Y Ve s IS vy -z
curs the Zilest rate I lecuy dnd to maxk2 zcessible tlre

o
4]

cntinuance cof experirents under uniform coaditicns cver lon

Q

rericds of tire,
7. One coitizisu cf the @ a2tiiod ws felloved, tiit wi-ht bve

e a AR bl . . P19F 3-8 & 1Y N e e = - 4 “ -
offereld, 1is that tiere is no Jdefinise assurance ¢f the yres=aanca

Py

of the proper Iun-l Lo The naturil iannoculation of each srecies

£ vood exrloyels It 1o frue £¥afd 0o atte mt was wmade 0

cf field s»nil mixei.uith the sand in the lecar box. It is
nctable, hovever, thuat 12 no cass 4id ¢
woods ewnleyel £211 4o 3%o7 zme 2vidences of deca
weuld seem to ifauicute the wlmoat universal occurrence in
th.e crzaciasns of decuy. It is believed, hovever, that
toe aiiition of cultures of the varlous decav fungi, char-
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Fig.3. Decay box with half of cover lifted. Om top is
a rack used to space the pieces while planting.

Above are the filiag boxes im which the pieoes were stored
after being tested.

Fig.4. Electric dryiang oven,containing wire basket,and
balance used in weighing the pieces.
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Fig.5 The Testing Machine.
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