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A STURY Or THe BAPHOGENICIYY, AND PaCTOHS INFLUSECING DEGAY, OF CERTAIE

BROWN=ROT FURGI O¥ ¥ESTRIG REDOYDAR ERARTWOOD TEST BLOGKS

Chester 4. Southam

IHTHODUCTION AND PURPOSE

Fwe of the principal rote of western redeedar {¥hujs plicats U. Don)
are brown cubleal rots, one of the pocket type and the other eontinuous,
Helther of these rods has yeot been sssocisbed with ite ceueal oryani an,
slthough considerable work hes alresdy been done on the probiem (Aust
1932, Dades end Alexander 1934, Sellers 1940) and is being continused at
the University of Idaho Porest Pathology labvoratory.

it i the purpose of the present invesiigation %o learn which known
fangi are cspable of rotting heertwood of western redcedar. From this it
wey ve possible to reduce the nuumber of species which must be eonsidersd
a8 possible emuses of these rote. It is slve the parpose of this preblen
to study fundamentsl relatiocnsz between varicus vhysical snd chemical
properiies of test blocks and their sasceptibility %o decay.

An sdequate survey of the literature of thie nroblesm has been presented

by Sellers (130},

I

METHODS ARD HATTHIALS

Fonsd Chosen for Yesting

Cbviously, the oenly known fungl t6 be considered as posrible ceuses
of the brown cubical heartrots of western redcedar are those which are ine

digenous %6 its range, and which sre knomn te cause a brown eubical rot in

-1‘



pome trec. The following fungl snswer thess reguirements and were ussed in

this problem:
T 4
UIFP stogk

gulture np. Pungus
691 Fomes officinalis (Vill. ex Fr.) Paull = Fouwes larieis (Jaeg.
ex Fra») BHarr.
&80 - Folyporus sulphureus Zull. ex Pr.
879 Folyporus gchuweinitzii Fr.
w5 m Rinicols (wartz) Cooke
| 785 Fomes rossus (Alb. & Schw. ex Fr.) fooke
W s 772 Irametes perisiis Fr.
it el 775 Fremetes subroses fJeir
st Lo 0 Soniophors putesna {Schum. ex Fr.) darst * Coniophors gere-
o bella {Pers. ex Fr.} Sechr.
3EeL . 737 Poria xsnthe (Fr.) Lind. ferm erassz {Harst.) baxt.
5 widd & few other spsciss of brown~rot fungl sre &1&& indigenoue Lo the range of
¥ western redeedar, but wers not used in the investigstion becsuse they are
Pemy nok aﬂf;@éaﬁ o bz a posesible cewse of the cedar rois. Foris incrassats ay-
el wow tacks structural timbers. lLepzites saepiaris mnd Lenzites irebes rot slash,
piE B ) but are seldom found in heeriwood, or in s living tree. Lentinus lerideus
whe nd " is found only on slash and seldow enters the heartwood. 4 species of yerulius
VY ' ' is reported Lo be e csuse of brown cublicel rot of wsetern redeedar (Huberd
k3 : 1931} b*ﬁs m informetion concerning it is avaﬂabi@. irasstes soguciss couses

s brown cubieal rot, bul iswsually confined to sapwoocd. It does nol vecur in

£ Idekos

dgtablishument of Culturss

The eulture jars (fig. 1; were sall brand, flat-sided, wide-mouth, pint

s

capaeily preserving jars with two-piecs brass screm-caps. Inte esch ,3&: RS

{,&;\/w*x ]
= poured 20 »illiliters of mell sger culture mediuml. The jars were then capped,
ors e o f 1. 20 gm. Difeo Zacto-sger
25 gm. Trommer disstesiec exiract of nmall
et 1 1iter distilled waler
e ih

-2
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Figure 1. Showing blocks, culture jar and cover,

. and "T" support.




autocleved, and laid on their sides to eool. Thus the opening was at the
side, lessening ithe chencss of aerial contemination during the subssguent
manipaiations. |

Two weoks previous to the planﬁing of these jars sub-culturss of the
fungi to bs tested wers made in pstri dishes. Transfers wers taken from
the periphery of thess pestri-dish cultures and planted infiﬁa gppropriate
labelied jurs. One st of jars wes not inoculated, vut left for = @entraia»
The jars wers then set sside for two weeks to sllow the fungi to establish
2 vigorous growth.

Cuiting snd Bumbering of Hlocke

Since the primery purpoes of this investipation wess to detersine ths
relative saprogenicity of the gariaus fungi on western redcedar, il a=s
necegssry to have the test biazka a6 nesrly comparable {“matched®) es pos-
gible. However, it was suspecled thel ceder varies considersbly in iis
suscaptibility to decay from tree 1o treoe, snd sven within a single tree.
Theraeforse it was desirasd that the blocks should be representative of ihis
probable range of varistion. Accordingly, olocks from three tress sers

‘uged in order to cover & representative rangs of veristion, and the blocks
from sach iroe were out in such a wey thet varistion should be at e minimum.

"4 transverss disk three inchss thiek was cut st approximetely bresat
helghl frow sagh of three trees st lemst el hteen inches in diaszeter st
breast hel hi. The method of cutting the test blocks from these disks is
shown in figure 2. It sesms axiometic that litile variation should exist
within a given snnual ring, or st leasti within 2 swall portion of one ring.
Therefore it is considersd {see diegrawm, that the block most nsarly conpar—
eble to &l (for exenmple) is &5 because these blocke are taken Prom the same
awwel rings in the same ssctor. Similarly, block 51 should se sscond in

comparability to sloek Al becsuse thess blocks sre from the ssme smmual

e
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rings, although from different mectors. Third in comperability to A is 42,

7]

begause these blocks are from different rings in the sewe secbore A4ll other
blocks from the same ssctor should presurably follow 42 in degres of comparse
ility %o &1l. Blocks from the other lwo tress should furaish sn indiestion
of the range of veriation to be found ewong western redesdar trees,.

0f the bloeks shich are nost closely comperable (41 and 42 in the exaw=
ple} one wes inteniionelly lsmched and the othsr wee left netural (as nearly
metursl e poseible comsidering the subssgquent trestment}. This provided a
close conparieon betwzen the aclion of a funpgus on & nstural bloek and its
aetion on & elosely comparsble bloek which hed z:en izeched. The tschnique
of iseehing is given below.

The blocks which come second in degres of cowmperability (Al and Bl in
the szample) were expossd to different s ecies of fungi, thue persitiing en
ageureie gowparison of the effecte of various 8 ceies.

411 blocke from a singls sector (sll A blocks Por exmmple) were exposed
te the sasme fungus in order thet & reprssentaive picturs of the saprogemicity
of esch specise wmight be obiained.

Biocke from the other two tress were used im the same manmer, thus pro~
viding &= large range of possible varistion, giving e representative picture
ef segh epecies’ saprogenicity, and yroviding & large endugh mumber of blocks
for relieble interpretation of results. Table 1 shows which soctors were ex=

pessd to the variocus fungl.

Prysigel Cheracteristies of the Blocks

The mumber of annuel rings per centimetsr of radius mas counted and ree

eorded for cach plock. Hereafter im this paper the number of enmusl ringe
e cemtimeiééﬂi;';@fﬁrr@d to as ring density. The volums of the blocks wae
sleo mesgured, using the mercury disrlscement wethod. FProm these yolumes the
specific gravity of each block was computed. In ths casc of lsached blocks
specific gravity #wse =oasur:d «fter 1- schiing .

wlfen



% i dmown that the graat resistenge of sceder to decsy ig caussd by

Latihe serbtain rhemolis subslences in the wood which have e toxie effset upon eny

£38id vdte 1922, Sowder 1929, snderaon smd Fherrard 1993). Sume, ab
sunstances ars volebile or waber solubles

In this probles it iz proheble thal nost of the volalile substances

IS ware rezovad by oven drying. This is unfortunate in that the netural (un~ -

L3
& AN S

bt : ilenched) Blveks mey have beon lsse resistant o the sriagk ol ths fungue
wpnho e undisturbed hesrtewoesd becauss of lose wf‘?%mﬁ subghances. This loss
sk e however ﬁwii et be srevented, snd it is @e%iz cones ivable thad oxidation

w ke ; of the %z}.-m:‘%:és mede thom more repistest then is sabturel.

Pres helf of the Gt blooks (with thelr proper b L re worked in indis

e ebd : ink) the weistile and hot-water-soluble substences wers complstely removed

by soaking in hot wster [100% Ua) with freguent chengss umtil no noticesble

A , goncentration of the extracted meterial was romovel efter an hourts somkings
wald o ‘ his was detersined by the ovler and odor of ths lechetes The blocks were

hotewatsr lacched for 40 hours, snd vebeaen periods of healing Yhey were

Joft in enid weber, sypending a total of four weoks lo saters
wih iy It is zesumed that loss of these hotewstor-goluble constituenis hed ao
fame IO affect upon the locks other then to rowcve roterdante or fxhibitents e

Twg g0 fungel eetivity. Thus, if this aswumplion be aceeplabls, it sy be velidly

b beaos sonclubed thei 1f » Pargus csused sxcossive deeny of leosched blocks end gave

PN T indieations of ite rbilily to doeay the metural blocks, than that Dungue sould

&7 be eongiderad sz & possidle eauss of & rot in sestorn vodeedsr heartsood under

netural conditions. I% aheuld be ressesbored thet lesching ie met ontirely an

srtificdnl process. Sxposed breach stubs snd other mownds of liviog bress

e amfs L may be losch:d by rainmy thus giving o ssprogem & gonvenisat thpsshold for

further ponetratlion.

™
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ing and Welghine of Bloeks

if%ber the spproprizis blocks had been lsached ahé drizd to a worksble
condition, all locks, both lsached snd unlosched, wers sended, trimmed, and
brushed to prenxove all loose pertieles whieh might heave fellen off during sube
segusnd haad}ing. They weors then re-marked with india iank te elarify the
original nasbers.

411 blecks were next drisé to constent weight at 85° C. After cooling,

the blocke were welghed te milligrems snd all weights tabulsled.

Sork done by Sellers {(1940) indiceiss that the opitimum initial moisture
econtent for fungal growth is westorn redcedar test blocks is spproximetely
125 per cent. This wolsture comtenlt was therefore used in the yresent problem.

The blocks ware plsced, in an upright position, in molsture chaubers,

enough bloeks being rleced in zech chember so thet they could sll touch the

botbon and yob could not fall sidewise. The anount of wabter nccessary o
bring the blocke in esch chamber to 2 svisture content of 125 per cent wes

then coupubed end added to esch chanber. The blocks were allowed io sesk

"8t roonm bempareture overaight in ths covered ghanbors, and were then hested

by flowing steam {atmospheric pressure) for one hour, both to sterilize the
blocks sud to incresse the rate of sbsorytion, and were then ellowed to
atand st room temperature until the weter had all boen sbsorbedes

It is admitied thel the above melhod eould, end undoubtedly did, ceuse

considerabls veristion in ths initial poisture contenis. byl the nethod wes

-sonsidored to be matisfactory for ihe purposes of this experimenmt. Ancther

defeet of this method of adding molsturs is the slight lesaching of the natu-
ral blocks during the process of absor;tione. No way of ovsrcoming this defsct

« I o , - .
hag yot heen devised, fhig leaching =ight aleo tend 1o couesz & positivs

1. Bapid methode of geltiing moisturs into wood are bsing testsd ai iths
University of Idehoc Forest Pathology Laboratery.

é-




erroy im welght lost dues to deesy, but such an ervor is conmidoresd to be

aegligible.

Sxposurs of Floeks
s : Afber the oultures hed achieved s vigorows growth im the jare, and ss

goon &8 the wolshurs content of the blocks hed been vegulaleds the blocks

were expogsd Lo the test fumgi. Three blocks were placed in each jar; one

on each end of & glaws *T¥ (fig. 1) %0 suprort it from the surlmce of the

medive. This prevented sny lesching from or into the blogkss Hach jer

received either lumeched or unlsached blocks, and ked one block from esch of
the dhree %ress. In this say, i¥ sy @wl%mi@ was not representativs, the
effoct was evenly distributed.
One set of blocks was put inte the wuninocculated jars for eoptrole in
prder thet the offuet, if any, of the incubsiion periocd could be cheerved.
The blocks wers incubstsd sb yoom tempersiture for nire monthe, and were

subjsct to intermitient diffuse 1lluminstion. The caps were kept tightly

- gerewed to meinbtein high hunidity within the jere.

Dismsseubly
ifter the imembation period the blocks wers removed from the jars. The
sppearence of Q%é surface mycelium was noted, the myg&ﬁi%%‘{%u% m weod)
peraped off Ei£§£%¥¢vtha arpearance and extent of the rot noted, the met
welght ﬂf‘th@~@iccka taken ss rapidly es possible follpwing opening of the
jars, and the blosks drisd to conebant weight st 65° C. S somrtt vt

 had been obtained the blocke were eooled snd weighed to milligrese. Loss

Cim welght and finsl molsture content were ihem computeds All raw dads gere

recorded in & tsble {not shosm), sné ell rew deta on which the discuseion

and gonclusions are bassd sre repested im table 1 of this themis.

Tents on the Wweoststle #ffect of Festern Bedogdar Extract

Schmite {1922) snd Sowdsr (1929) showed that the water extvect from




washern redesder heartwood is toxic 4o bentinus lepideus. inderson and

Sherrerd {1933) rsport that the extrset (or &t leasi & phenclic comstituent
of it} is toxic to Fomeg smnosus. However it is provesle thet neither of
these fungl sver ceuses a rot of ceder trses, soc in the present problem it
wee desired to mote the effect of the extrect upon fungl which might be the
eeuse of cedar roils.

Four hundred grams of western redeedsr heartwood)wors covered with &
liters of distilled water snd lesched et 1000 O intersitiepily for 15 hours
over & total pericd of three weeks. Iluring this iime the waler was pgver
champed,; s0 that the leachale aamiaim@ﬁagg of the subsiances sxiracied frox
the wood. The sewdust wae reuoved, st the end of the lesching period, by
meens 0f a buchner suction £ilisr and the leachate was saved. The voluwe
of the resovercd leaschais was 6 lilters, so that 13 miilﬁii&@fﬁ of leachate
ropregented the sxtract from 1 gran of wood. It was found by eveporation
thet one milliliter of the extraet contained (.UC28B g:&m&>of solute (L.s.

0.288 per eeut solution). ¥rom this it is found thet sach preaa of mood
contritited an average of 0.0432 grame of solute (15 x C.0U288). This rep-
ramanﬁg”&f%&ﬁﬁ im weight by leachimg of 4.%2 per cent. It ig possible thet

thie y&rcﬁﬂiaga is noet the entire smount of substenes tam&va& by leaching

" bocause, &itﬁﬁugm the evaporation was oarried @ut sl reom tﬁ%@araiura, Son8

volatile solids might heve besn lost. On the other hand it is possibls that
pome very mimate wood parilicles miﬂht heye pa%a»ﬁ %hraugh the filter, thus
adding c@iiai@ai sclids, nmot truly & portion of the ax@x&@&, to the solution.
A series of culture wedis were mede in which verying emounis of ihe
codar extract ﬁé?@ uaed. Thess were mede sceording 1o the usual formuiz for

walt &5&?3 except that for every milliliter of extract ueed, ome milliliter

i. 20 grems Difcs bacto~agar
&% grame Trommer's disstasic sxirset of walt
1 iiter distilled weter
Ly



of weter was 1Pl oub, (oncentratioms of € per ceni, & por ceut, 2 per

. ? cent, 1 per cewd, mad § per cent wostern rodesdar extract were used. ®Ome

BUTRRIE b
(9E So  per semt® as used hore mesme thal the extrsol from ome graw of wood {i.e.

15 ml. subreect) was conbalned §n 100 milliliters of wediuw.

411 of ths Dangl wused in the ftest block portion of this lavestigation

wors plantsd on sach of these medis. Culturss of Lembious lepideus (UIFY

% atack 9&1&%@& nﬁﬁ% r 59R) sod Fouss on nﬁ@gﬁ sure glec Lsgted beesuso prew -

vioug workers heve deseribod the sffect of cedar exireel on these fungld

{Sowdar 1929, indevson snd therrerd 15%5), and it ens desired te compars

the results on these two fungl =ith ths reault® on fungl which had never

boon toested previcesly. 7The growth of these culiures wes noted after one

goek of insubstion srd spmin after two and thres weeks. Thelr disaxelers
of growth wers coupered with control cultures shich ware planted on plsin
wall eger nedium, snd the percentape of growith in comperison to the noerssl

was regorded {table 4). Por exsmple, if o fungue on 4 por cent extract wee

Adue hed grown %o a disseter of 1 cenlimeler; while the coptrol had grown
¢ 5 diesster of 2 centimsters, thel fungus wes reccrded se having & U per

 eent growik rete om & per cunt axirscot medium.

JEPCRFUETATION OF RATA
‘411 of the roy data on which is besed the intorprsiation of the sapro-
genicity tesis ig recorded inm table 1. Inm table & is recerdsd the dals con-

porning the sycostatic effscts of the western redeeder hesrtsved extragi.

Contreol: Mo prowth of anmy kind appesred in eny ol the contrsl jevs. In

gpite of this, changse in welght of the eontrel blocke during the lncubatien

pariod r&n@wé from @ losa of one end one-hell per cent f the orizlnsl oven-

1. Culturs mmber 317 of tha Forsst Producte laborstory si dedison ¥ie-
eommin waes used, the reml identity of whick is somewhel in doubl. However,
%&»a culture yas formerly called Fomes snpsus and 1% iz probably the culture

sed by sndsrsen sad ﬁm&rra&uo

\giuf\"m:;g-u;mw

i




drvy weight, 0 a gain of mors then thres per cemt {teble 1}. The mean

chanse in welight of all econtrol blocks wes & gain of ons-tenth of one per-
L & &

e )

e E cent, with 8 stendurd error of the mesn of plus or minus one-hell of one
e per gent {table 2}. It is obvious then that any varistion in weight of

ths test blocks within these limite has no signifiicance snd must be atirib-

;

wted to expsrimentsl serror. 3uch srror mipht be caussd by feulty zenipu-

lation, oxidebion, lesching of scluble substenecse or imbivition of solutes

in swvent that the block was touching the wedium, or by unapspested couses.

Pomes officinalis: On the natursal bloeks exposed to Fomes officinalig

there was no appreciable growth eof the fungus. 4 few strands of myceliws

wers noticed on blocks 41D and Al2, bul the chenges in weight even in these
blocke were well within the limite of eupsrimental srror, snd no deecay could

bo discerned.

On several of the ilsached blocks the fungus hed grown, covering ss
¢ s mach as one~half of the surface. However, only on bloek &1 was there s

loss of weight which might be considersd eignificant (4.38 per cent) end

5 od : even in this bloek there was no mmcroscopioslly chservable rotlx

drwn ?k@lfaa% that myeelium grew on the blocks without rotting thes indicetes

LI ; that the lsek of deeay ism due 1o inability of the fungus to attack the wood,
| rather then 1o any experimental difficulty. These resulis seex to dezon-

" strate that PFomes vfficinslis is not cepable of rotting western redeedar

:%ﬁ%& heartwood, even when its toxic content has boen greatly reduced.

s

Polyporys sulphureus: of the natural blocks exposed to Polyporus gul-

Eoisacmre.

phureus only two sup, orted any growth of the fungus. Of these, El4 had no
observabls rot and no significsnt change in weight. 315 was slightly rotted

in one apoel and showed & weight loss of 1.5 per cent. On the basis of the

1. 8locks which have been exposed 1o the mction of =zach of these fungl
will be ewmmined histologically et s later date in ordsr 1o obeerve emy
poesible micrescopic signe of dseay.

~10~-




i date oblained Prom the control blocks, this loss in weight esnnoi be cone
BRavR . s e X . : . & bt e
e sidered significant, hui the feet that it was accompenied vy & slighl ob-
oy SRELD % A ;

h gervabls rol would swem to lend it importance.

Gy RS

The leachsd blocks were all well coversd by the funmgus, snd {(with the

sxception of blocks 33 and 315 on which the mycelium was very thin) they
wore well rotbed. feight lossss renged from .62 per eent to 48.53 psr cont
L amt ' -

{table 1) with s mean of 17.0 per cemt {tsble 2).

Sines Polyporus sulphureuns causes sueh extreme rotting of leached

» blocke of western redoedar heartwood undon.sthe eonditions of this BRPBT I~
¢ gl

LR ¥
W R Ay

ment, it seems safe 10 essume that the fungus could causs sxtensive danage
o western redesdar heartwood whieh has besn lemehed by matursl climstic
conditionss “he very elight decay caused om unlesched block 813 might in-

diente that this fungus is capable of rotting the natural %aartwccd in the

‘#:,,1 . s Y 34
* living treé unmder ecertsin favorable conditions.
B

?egxggraa schweinitzil: Nomne of the natural hlocks sacage infected

by Polyporus schesinitrii. Taree of the bloeks showed s weipht loss ovary

one per cent; the hiphest veing 1.61 per eemt, but obviowsly this must se

>

gg? | 'L F i %
B attributed to axperimental srror. Failurs of the funmgus to grow on any of
wd gard

the natural test blocks might be atiributed to the growith habit of the pule
ture which weg used. omly & very thin laysr of myecelium wes formed on the

S A

medium until the edge of the contsimer wns reached.  Thers the fungue put

out the dense fluffy wyeelium which is cherscteristie of It, but wemy of

et the blocks wers not situsted so as to touch this myeelium.

Several of the leached blocke supported prowth of this Tungus, with

a8 much as helf of the surface showing dicay. delght losses were as high

]

as 12.1 per cent {teble 1). Failure of the Dungus to grow on the rest of

S prn Y s

® 2
SR
el Lilbw

BAC DEaod

the lsached blocks might ba attributed ¢ the growth hesit of ths culture

which wes ugsd, ss sxrleined in the preceeding peregraph,




“hepe resulls show that Pplyporus gcheeiniimil is capablie of rolling

lenched hsariwood of western redeedar, slibough its degree of saprogenlcidy

is not as greati as other of the bested funpl. It produssed no decay of the

naturel heartwood in this experimemt, bdut a definite conclusion regarding

its seprogenieity on neturel hesrtwood mast be withheld becanse of the

growth habite of the culture.

Pomes pinicola: Fomes pimicole 4id nol grow on any of the natural

test bloeke. The weight losess, however, mere considersbly higher {ss much

o

Bl

Be 3.13 per cemt) in ithese blocks then in any othsr blocks. This loss in

welght is imexplicable.

Pive of the lemched blocks wers sttacked by this fumgus, with resultant

Ao R0Es

welpht lomssp ranging from 2.76 to 66.97 per ceni. Thers were, however,

seven of the leached hlocks which did not support sny growil of the fangue.

|
o=
g

I

The regulis seem 4o indicete thet Powes pinicols is able to caunee ex-

"

4reme deemy in leached wesiern redesdar heartwood, ut thet wsually its

goprogenicity is low.

Pomen roseus: datursl blocks exposed Lo Fomes roggue wers not decayed.
SRPRASONID), Ol Ao
On twe of the blocks (£7 snd 514} a few strands of mycelium could be asen,

bt there wes no apparent =ffsct on the blocks. OUnz bloek had o wsizht loss

of 2.16 per cemt, sl sinee it supiorted ne fungal growth thig lose iz ob-

yiously insignificant.
This fungus gres on only thres of the leached biocks, snd on thess cove

ered not wore then half the surface. In these blocks however the degree of

saprogenicity was mpprecisble, weight losses of 135.7 psr coent, 24, 4% per

cent, and 26.82 per cont being recordsd.

!7* i ‘. " . 5 Py E 5 % P 3
I G %) although Fomss roseus is capable of robting leached western redsedsr
et heartwood under gertain experimenial conditions, it seens juprobables, frog

the sxpsrimental evidence, that this fungus comrld rob heartwood of the living

12~




Trametes sariaslier o growil of Trameles serialis was found on the

patural tost blucks. All chenges in welight wsre within the limits of ex~

perisental error indieated by the comirel bhlocks.

In leachad blocks extreme decay wes produced by thie fungus. By the

end of ithe nine-months incubation period svery bleock wes coversd by a denss

mat of wyosliun, and decay was apparent in every blosk. #sight lossee

rangad frem 3.3%8 per cont Lo 39.9% per cent {table 1) with & meen of 28.5

per cewt {bable 2).

Lt
2%y

=
s

ﬁyﬁmﬁﬁﬁg serislies ecould undoubledly decsy hemriwood of western redcedar

whick hed been expoged to rain or other conditions which would leseh oul the

" g i, . - .
toxic meterinis™. Henee we wounld expeet to find this funsus deesying wealh-

oy b
ered gedur poste, shingles, ele., and it is concesivadle thet the fungus

might stiack hemsrtwood of & living tree if it could gein entrance o the

heartwood by #ay of e branch stub or other wound which hed been leeched by

raln {gee dlseuesion, prge 26 ). This sam: ressoning is, of gourss, egually

3

sppiiceble to sny other fungue which Se espable of rotiing leuched western

. redgedar hsartwcod.

wi
’ frametes pubrogsen: HBome of the netural blocks exposed to Trametes sub—

roges showed any visible rot, nor 4id they have & weight loss of significanca.

& few ptrends of myeeliunp were found on the bases of tro blocks {HZ and ET),
bt apﬁarén&iy thoegs hed no effect on the wood.
#Helf of the leached blocks wers sttacked by this fumpus, with result-

snt weight losses ranging from 14.21 per cant to 60.29 per cent. Hurpriz-

1. The lsached biocks of this expsriment were leached by hot weter,
wnich pight conelevadbly remove differont substences from the wood than eold
refn water, fowsysr Jomder (1629} has demonsirated theit cold waler lsaching
does remove foxic constituents from wostern redezdar hesriwood, 80 branch

P stube which have beon expossd 4o wesihering are undoubtedly lowered in re-
sigtance.

.




mg;l}, ma growth of this fungus on the surfses d4id not alw&s& indicate an
msewwi%we\%, for sven though blocke HES, H2Z, and 323 were sluost coum-
: .l’gg‘ﬁiy covered by the wyeelium, there were no significant changes in welghtl
“of these biorks, end no rot could be obssrved.

It iﬁ hardly possible to interprst the rasulis ezasmeﬁ.é:y this Punguss
It ie obviousiy capmble of producing extreme rol in the lesached heariwood
mfwaa%sm?%’ﬁﬁ@éam and yob it way cover the surfeee of s blogk sithout

spe pubsane mﬁwm Ths Bﬁ?ﬂﬁl&l&’& of | mevay @w% on-

1o, or oven inko combext with, the naturel test blocks which mers expused
it In spite of this, weight losees se bigh as %ﬁ? per cont werc ye-
o8 for these blocks, end the w«emm of waigiz% ﬁmng% ooeurring in all

mmrai viocks sxposed Yo this fungus was 2.38 per @m&, which iz more

L My @img}% wodght loss in the conitrel blocks. Yo estisfeetory emplans-
rof this weight ioss ecen be reachsd.

Remrly all of the leached blocks were deecsyed by this fungus. Blocke

: MiB, and H2E were the exeepiions, and they wers all in the same jar.
@3@&&3&@ grew siungpishly in this one jer, whersas :m the m?zé,@r jars con-

' ng leached biocks ths culiure wee viperous. The rsseon for the slug~

o growibh in this single jer is unkmown. 0OF ihe blocks shich were doceyed,
g}% losses rangsd from 1.1 to #9.32 per cenmt {teble 1}, Jwerasge wai ht

ﬁs of 6ll leached blucks wes 24.0 per cent {table 2).

Aig,m. a%ao be applied 16 these results obtained with Conicpbers mad

ﬁaah:mg, and consequently, it is conceiveble that ithis Dungus could gain

7% armﬁ to the heartwond of e living tree through s wealhersd branch etub




end evendunlly even gork ite aay inte the nmelursl besriwood.
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of Poris xsmaths formn grgssn oo ite bess. The same pari of thig block was

SR ORI

Ay mumlor, which fa teken sp sn ovidanee of dessy. The weight lges of

BLig

sogt of the lssched blocks exposed fo this fungus wers pertialiy cove

RN
i %,
L A

erad by $%. However, in cwsperison with the other fumgi tested, its deggree

of saprogenicity ie low. Felght losses ol the blovke supgeriing the fungal

srowth ran

Prop V.70 per eent bo 4.9 per osnt.

Porde wemibhe forms greess le spparently capsble of relidng the lenchsd
nenrtuond, sund possibly the nsturel henriwood, of wesltarp redcosder undey ter-
tain faversble eonditions, slthowh ite relative saprogenicity on ihis wobd

i Jow. Hemsver, oiher ceneiderstions then thie moke it sipost cerbsin thet

this fungus sould not be the esusative organisy of the common brown cublesl

hapet rots of wosteorn rodosdar {sse deseripiion of the ssaroscopic sppeays

ange of the roil produned by this fungme, page 187,

cotar Test slocke

chamg e in color of the conterol blocks during the
inenbation

) »

¥o macroscopiosll

%‘ﬁaﬁ%’ ¥ debeciable rot wee produesd in

ar

the western rodevder test bloecks by Fomes officineiis, pven in those blocks

R e g

on which wyesliwe grew. fpparently thie funpus in iocepebls of deosying woee

The blocks decayed by Pglyvorus sulvbarens were

&,

dufinitely brown, i sed the derk rish hrusm
wiieh is sheracterisiic of the sontirscuz add ot of weslern rodesdar. The

eolor epproached thel of the pockel trunk rot of wastern redeedsr, alihough




j2

The doonyed wood was panky when wot and britile wh m dry. Zounsiderable

mb

ghrinksge resultsd, snd s few cracke rumning both liungihwiss (sither betwsen

the rings or pervindieuisr to the rinys) and erosswise wers cuesyved after

dryings

sbrdttedly, this e not n byplesl pleturs of = bromn cublesl pot, eithsr

2,

25 to eolor or sracking. However, s considerstisn of ts swperiseatal con-

ditions wnder whigh the rot was producsd mi gt pagessit
The thue reguired for ths production of e typleal (late stege) rot under nate
wral condibious la vol bnowny but it is evidant ibat wogl vois found in

Living trees, snd conseguontly veed for dsesoriptioms swd specimens, sre ihe
produet of eeveral yeare Dungal setividy. In contrasi to this, ths test
biveks woed in this experiment gere exppesd to the Dungl for only aine nontls,
smd it i evident frow & snoroscopic exeminstion of the bloeks theat the rote
hed aob yol (in sest csses et lsaet) resched the lete stogs of dacay. Cone
pecuontly & detalled comparison of the rots produced in thees teel blocke
wiw the natural rote wo #ld not bBe valid. Purthersbre, the ersoking resulsing
ffms; doony of these test dlocks semnol bs expscted io be ldentiesl with the
ﬂ?’z’a&m poourring in deecsyed wood in s trec er timber. Thees test blocks sre
of such sogdpe that they san shrink ws & vhole with st 1ittle sirain on the

tiseue, and comseguently with b 1ittle emakﬁngg» In o large wvelune of wood,

~mich e in the liviag tres orF a timber, the puter bounderice sre more or lees

fized, and congsguently the strain coused by ghrinkegs cen be sonpsusated only

by eracking.

v

Sverything considered; the zecroscoplie chersctaristiice of the rotl pro=

dited in wostorn rodesdar test olocks by Felyrorous gulshursus conpare &8
closaly ae cen bo expected with the moturel srown subloal rote of ithe hearie

-3 e



‘ﬁﬁa of westlern redcsdar, esnd essecially with the pockel trunk rot. Its soler
ad cracking sre not directly comparable with the saturzl rols, but geneoral
pesrence and Frisbility indicste izvefulably ithet the rot produced by ihis

srown cudieal fyps.

Polyporas sehweinitaifs The rot osussd by Folyporus scheeinitzii wes

bt brown--slishtly da?k@r than thet cewsed by Felyporue sulphursus. Iis

3&? giosely reosemsled ft’rm’%;; of the pockst brumk rot of living wesisyn peée-

e tréos, but was coneiderably lighter then the comtimmoue butt ret. In

olber cherscteristics the rots produced im test blocks by Folyporps

styeorpe pulvburens were indistinguishable.

: i’fma‘ the mﬁ rations eprlied to the rot produced in test bloeks by
- suiphurses aepply also to this fungee (end to all other fumgi) it

’ :5 ke pald thet Zolygorus schweiniteil produces & rot {in western rede

. pot of the hssrtwoed of western redesdsr troes.

s pinieolss A derk brosn rot resesbling the continuocus bubt rot

» rodeedar in color wes csused by Fomes pinicolps The Foi resembled
w«:z@é by the twe preseding Tungil én all charscterisiics other then

‘ ﬁz was obviously of the brown mmm}, Lypea

e rogeus: The surfece color of the blocks shich mers rotied by

e ranged from no chengs e a light chocelete brown, bub sithia
the celer wes msdius to dark brown. 4 nerrow dark ring was formed
wood ot whet appesred to bz the iimit of decay. The rot secsed, ugue
concontrated in the centrsl portion of the block ceusing & hole
f%ﬁzﬁuﬁe of longitedinel eracking. Shrivkege wes extreme. Mo
- wracks were observed, although this is prosably expleined by the

> of the blooks.

The characisristics of the Tot produced by Fomes roseus on the isst

I | 17~



this Tunsue ctwsss o brown ocubieczl rob in weslern rofe

However, the rois produced by the pracsding spocises ree

rote of cedar Lress mors cldsely then &oes ihe rot causzed

el vas agoon

An maerogennic raness Trom the rots csused by Polyporus sulphursus end

Thet i, the ret was of the brovn o sival ty.o and

saembled Lo sows cxbent the pocket trunk rot of westorn radosdare

s

Tre 5 ghes subrosse:  Trmweles subroses produced a& rot very similsr inm

e b * é

surface of the rotied blocks wee s8ll chocolats drown in sclor and conm
wontly thers wes ne charsctsristie ring ai the limit of dessy.

Binge the characleristics of the roi coused by this fungus do not ree
le the meiural robs of csder ns ¢lossly me do rote produced by other of

s

cems im vebabls thal Frspelee gunroges is & caves oF

The tesl blocks zhich wers deceysd by

=

ng were a peculisr motiled grey-orown iz color. Thers wus

2ge, and the deceyed wood wes britils when dry. Uracks were common

b
i
e
3
@
oy
an
|
Pl

the sloeks, and cocassional trensverse crecks were Obe

The rot eaussd by this fusgus in westarn redcedar heartwood test blocke

opelble caves of o gommon nmtural rot of living wesbsru redeedar trses.

sfinitely, softencd. Thers was & suall amownt of shrinksge, sud Oocese

splitting along the swnual ringe wae ohesrved. Howevaer, there wes no

roseopie appesrance to thet produced by Fomes rosius (see 2. 7). However,

ig

fre brown cublczl Lype, bul the color sould sesn to siiminabe i%

oris xenthe: The blocks decayed by Pords zsnthe §. grasse were slighitly,



calor chan

The legk of coclor changé indicstss ihat Poriu xanths €. crassa wets

3

o does differently in weesbern redosdsy heartwoua than any of the othey iusted

funpl, sinec this fungus aeisd on the blogks for the seme length of {Lime:

as all of the othsr spaeles: It is o be veulized that ths “ecloriess?
rot csuged by thils fungus way répressnt only an sarly sbeds of the rot
whden It producss; so we esnn wol say that fovis xanihe d06¢ not vroduece

& brown cublcal ot in wssternm redcsder. Reverthelesd: Lthe fach thst i

o a3 Bait 4
of western rodesdar heartwood in liviag (reee. :

The rot produecad oy this fungus in Lhe teet Hlooks besrs an Infer- -
exting reserulance 10 8 comson say wot of wsswiErn redesdar; known in Yoesl
poke yerds; as "golden glow sap rot”. Thie sap rol covers large erses of
wobd e @ scft soloriags rot, end Labes on the brown owbinhl ohsraclore

isties only in ils very late stapes. The facte thel Poris xanthe secle in

this sams way, and hag been Touond in sssociastiown eith rotiod say wodd of

weptern rodoeder {Baxbter, 10%6) suprowits the poasibility

cemse & dutay of wegtern redeeder sapwobd uwnded wnternl conditiens
#lthough it i possibie thet loris xenths =ichlt esuse 2 brown cubicel
rot dn wegbern rodeeder 4F sulfficient time vere alloked 414, 31 3 vitepndw

ingly %wpweheble thael this fumgus could be the esuse of the compmdon brown

R
b

cubdierl heart rois of th

sl vk

iving tree.

Kyeostutic Sfisct of the zot«ﬁat@rws sluble vaauanc 23 O ,a&uafm hﬁu@“é&t

Hi’:‘&?’ twood

5 P " . i o e s [PIPOR <) N T o ot
uaﬁ in twoe ways. First: by exvoerin, blocks frowm wmhich the hot~

sap rot® is
vergkty of

re omrsative organisn; or organisme; of Pgolden glos
gork iz now btelng done -on this nr@bié“ in $he Un
daho ?cros» Pathelogy Lahorstory. '

b

-19..

tris fongue oould be A EBumon rolbers

iR

N



: a%:amm% hwi b@m rww&, m t?ms m‘gim

¥ wotiug the offech of tho lsachate upon B

resistance of lenchod blogks: Table 2 shows clesrly th

ov to deeay of the lsached blosks. Awerage loss in we

A

sehod blocks in avery group. Blocks %M%@& %

z*é% Lthis ggmwim of 8ll amci%» %& :v?. wr ‘@‘ miz ‘on

outh of & few of the mawé fangl, bub m. rs g@rm :mai B

than the controls. This was slse m@ M"

plantings wade on & § per cent wman‘ ration mi

grew just as sell, or evem bettor thma, the wmmle,

t was Pomes officinalis whick, elthougi it hed not

55 por eent or 4 per cenmi wmwntmmm groe &w or. *bhma

on % por eeont and § per cent @&M&n&.m@iﬂn@ hon on t&m con-

s wlfter planting the same genarsl ww wwmeé, ol

toas pmvamly statie fmngi had bogun to grow on *&&w Mgh@m

’mé&r @mm, end in gensral the ﬁmgi ; "%9 high wx»—* '

-@@ #ere not me Por bohind the wmwla By &h&y haé boen

G the § per cont comcentration it was Wgy- noticeasie
Hpey c2nt® as used i@a conneeiion ith L e B

was and Yaterials® {pege 9.




wd omost of the fungl were growing zove rapidly than ihe controls; and

ope of then wers inhibited. Fomes offieinalis, Trametes sorialis, and

ameboy sUBFoses were especially noleworthy in this respset, these species

howing & growth st lesst twice se grostl ms ihet on the control plates.
After thres weehs all cultures wors growing well and repidly on sll
pt the & per coni concentretion. In this highest concentration thres -

Pibeans, Foris xsubha, end Lentinus lepideus) showed

growth =nd were presusebly dead.
The mycostatic effeet of the hot-waber srbract of woptern redcedsr
woud le definiisly shown by the scilons of plantings on the é per eent

entrations. Indubitebly if higher concentrations hed peen used they

& have been lethal to all of the tested speciss. The fect that afber

geks. the fungl on the high concenirsiions of exbrect had bogun ta grow

crapidly than they previously hed, end thet sfier three weoks thoy were

Y 88 larpge as the controls, mey bo taken sz an indicsiion thet in time

gl dsvelor en immunity, or tolerance, to the extraet. The incressed

werete of the fungl on the § per conl concentration dsponstrates Lhat

if‘imm soncenirations this extruel of western redcedar hesrtwood et im~

@a%&&r ihan reterde, growth. This phenomenon wight be referred to
In bestericlogy a phenomencn &i walar e this is known

v dilutions of inorgeniec germieides will ceuse gtimulsbed

i growth.

b5

 ¢f Hotesster-solubls substences A0 Zesters Bsdcedar Nsartwood:

ﬁﬁ%@&ﬁﬁ%&ﬁ of the avera:o specific grevity of all lesched tlocks with
Bgs ﬁp&a&féa grevity of a1l unlesched blocks it wes found that lenche
maged o weight loss of roughly % per cent. Upon evaporating & gam=
he hotemsber exiract ond woighing the solute, the extrscted subsiances



4

par ecent of the weipht

s PB of the

retural wood. Obvisusly neltber of thess wmethods sre very accurats, bub it

is safe 1o sy thsl the hotessior-scluicle congiituenis of westorn redeedar

hetwesn 20 per gent and B por cent of the tolel weighb

In » single tree: Although the blocks frow any ons Lres ahich were
exponed 1o a single fum ue wvarisd conpiderasly in wei ht losees, this laect

alons eunned be teken as en indiesbtion of intrineic differsnces in the

wood &f & single tres becawse seversl external factors might aleo have
effoctod the degrse of deemy {@.g. molsture content, wigor of the Iungus,

and poweible unsuspscied Factore). Jowever, blocks taken from the seme

s

tree, Bl oven from conbigucus positions, were found o vary extrsmely in

ring dwnpity (2.5, blocks #27 and 528); and sinee it hss been shown thed

2

1ity to dsemy varies with ring

density (ese below] it musl be
that suscapiibility to decuy vsries grestly within s szingle tres.

seversl troes:  Awong the thres brees from which the test viocks

mevked and consistont varistion inm decey was chssrved. The

Preo . 1 wers mest susesplible, Tres lo. 2 next, snd thues

from T ig true ndt only of the all-

ungus (see table

i

block i

sl thess two ssbe of dats ars, roughly, imversely proporiional to

: {expossd to (onjophors pabesma)
1ipntiv preatusy ayvoreps iCaes in
S &

@,



the ¥loeks expose

2 ant % (table 2}, end

CATVE;

This corrslael i«

w

&

4o dgeEye

, others show no correlation whalsoever.
the effsol of the

gor of Dungus, eht., which ecouls not be

el aa%ww&n ggaa@

M will ke notl

s miso true of ring

ecorrelation is nol alweys evident.

- ﬁ;»

ity Lo decey and

xS s B

store {(i.0e in

5

and wise In the all-block nvorsges.
ced thet the dif-
shwesn Treeg 1 and 2 then telwasn Tress

ity {tuble B)e

ie plotied sgeinst ring denaity {graph not shown)}
he blocks exposed
ol the Tunpi do show a fairly constant inverse-proportionmmlity
Apperently this is ex=
wany experimentel variesles, such as molsiure
sulfficiently controlled

viduel bdlocks, but which veried in sueh a way thal they belmnced

2

n these twe sobe of duta.

ectors {H, exposad o Transtes subroses; and M,

blocks exposasd to Fol

spearent gspepifi.e
wood subsiunce only {without ite inecluded

eravity®

3 specific grevitiss {table 3) shows a rough inverse prepoertione
*igure & illustrates thie corrslation.
expossd Lo Joni-
! 434 not Tollow this trend, end their deviation wae grast

8t the all-block aversze dowss not show this inverse proportione

porue sulpbursus (series 2 vary from this
Hos 5 shows & greater average loss in welght than Tree Hoe. 2.
cey howevery is very small and does not s¢em Lo be of snough sige
necessitate & reconsideration of the above ptateament.

cifie gravityh as used in this report, is the ratio of the weight
f woed $o0 the weight of an equal volume of walsr.
ex noet only the wood subat&nc@ but aleo the aiy spece within the
retic is semtimes celled ™®
specific gravity of the

Shriously this

to distingulshk



tys Hewever, the doie Indicels guite definitely that suscep ih&lity

itg
353

:ecey ig inversely proportiomsl to specific gravity, elthough this
lation is not as definite es thet between ring deneity sné suscepbie

y to decey. ¥hem weight loss of eseh block was graphed sgainst its
iﬁrgrﬁvi%y {g}aph not, shown) ne delinite correlaiion wes evident,

i the trend to am inverse prosortion wes indicsied. The lack of a

e corrslation is probably sxplained in part by the other umc@a%raiieé
s affecting decay.

2

prrelotion between ring deneiiy snd speecific zravity: Since ring

s

1y end specific gravity both tend to be imversely proportional 4o
of decay, i1 would sesm to follow that they are directly propore
1o each other. In order Lo check this suspected relation these dale

neh block) were graphed (£ig. 3). This graph ehows thet & sorrelation

o, although individuel blocks vary extremely from the mverage.

4

o blocks of eack ring density group ere averaged e fefinite direct

en final molsture content was graphied sgeinst percentege loss in
due to decmy {fige 7)s 3t wae ssen that the grestest ewount of dee
L1y oceurred in bloeks, heving final moisture contentes between 80

end 160 per eents Blocks Bl {exposed o Tremetes subrosea) and

?
#d t¢ Jremetes serimlis) were the execeptions te this rule in thet )
&

wolsture contents of 233 per cent and 316 per cent regpectively

rthelese showed extreme weight losses. It seeme probable that

nble, to sbsorh e grest smoumt of water. Intske of weter could
dted from imbibition of water from the sgar, although when the

w2y




slocks were removed from the jars no direct conbact between biocks and sger

was noticed. There was of courss an indireet comnection by way of the myesliws.

-Since no other explenation seceme vessonabl ¢ for the sxistancs of such high

molsture content in thess two blocks, they are dlsveparded in making the

ﬁmwn&acmw@*M'%ﬁémwﬁ{ﬁgw?L

The above data seew to confirm 3sllers! mork

{1940) in whick nhe Found

125 per cent o be the optimur {initi

fungi in western redosdar heartwood.

Tt wae sﬁspe@t&& that the ring density or apscific
bloeks might affsct their asility te sbeorh op retein water, The
graph of ring density ve. final moieture content wes prepaxed. Th
et there wee no relation betwesn ring density {or specific praviiy

Pirml molsture soptent .

BIsQussIoN

'.erﬁﬁia%wre Content

Fiﬁﬁi<§§i$tﬁ?% content waried extrenely from the intended initisl PET=-

V, iﬁﬁ. fhis variation may have resulted during the incubstion per-

Awbibition of subsiances from the ggar or differential svapore-

Ahe blocks, however it sewss wore provacle thet the varietion ex-

w the start of the incubation pericd as & resuylt of unsoual dis~

@ is no bettier tschnisue zvailable st the prasent time.

wd of cutting blocks used in this provlem provided & series of
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bloeks,

of welus in Pulur: $est block expurie
By

are wertlieslly

g 1 s % g 3 e~ Tod g
2 wariation coturs withidn =
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ot

Bt
i
i
5
b
o
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b
$en
g
b3
@

inches. It is thercfors suggested thalt fov

gove ghere nabehed biveks ars nesded, the entirve seriss of hlocks

vertioslly coniinuous positionsg.

ta be comparsd ke taken row
Wlocke heawing @ amall verticel dinenslon cen be wssd it will be possidle

mumbsr of cvlosely compsrable blogks. Purthermores

5 ohbein &

wesd which eover only & shori vertics) distance of the wood

ngerdiel distanoss; esch block will have &

sxpoerre to the Dengus, and by covering &

e mumber of swwel ringe will be move represcmletive is regerd o Seeny

bilitys

hee beon suggssted in *Datef (eee Trapctos serielis) thet fungl

1$fﬁ@m5%@%ﬁ? Isaohed wentern redesisr heertwood wizht bz sble to attech

of & living tree iP Lhay could gein entrenes through & branch

% . PN ) . . ., o
# wound which Had bew lsached by rain. IT 4 Dumgus could bee

a?e

it

%

s sulte possible thel ae

%he bowic constitusnts, or else develop su lssunily or iolerance

o

eity of fungi on wmedis

E 2

,  Savelh sn sbdliby
4 bloek sould be oeds

-t be possible to gotb

Ziven speciss; than i
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Figure 4. Suggested type test blocks for use

in future saprogenicity tests with cedar or
other woods having & high content of soluble
toxic products. The blocks labelled "L" would
be leached, and those marked "N" would be nat-

ural. See text, page 27.
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sethering; endé in the unleached teet blocks the fungus is o posing the full

resigtance of the wood withoul ths convenience of & threshold where it can
ccome established nefore sncountering ihe full cousenirstion of toxic con-

tituents. Heliable indiestions of saprogenicily oy meens of test block ex~

N

orimente =ith highly resistent woods swail the development of = type ef test
lock which more nesrly similetes natural conditions. & type of bleck which

4

ight be of value in such experimente is sugpesled sbove {page 273 figs 4)-

gostetic iffect of the Jestern Redcedsr Zxtract

it has been found that not only is the hot-water extiract of western

redeedsr lothal to fungl when uesd in sufficisntly high concentrations; but

loeo thet in dilute concentrations it is a stimulent. The present problem

also demonsbretes that if & fungus le atle to survive the toxic effects of
‘ e extraet it will gradually overcoms thess toxic effecls and yrow vigor-
sly. This feet might go far in expleining the ability of & fungus to rot
atural cedar heartweod in spite of mycostatic constituents in the wood.

1,

arietions in Sueesptibility o Desay

Singe ring density and specific grevily very considersbly awmong plocks

$4 hag baen obsurved

D

ken from neighovoring positions in & trze, snd sine

st both of ¢ eee fectors tend to vary inversely ss decsy susceptinility,

follows that vaerious srsss in & single tres mey very greatly in thelr

B i s A

‘sugoeptibility to decwy. dwirews differences in susceptibility to decay are
xlao noticed among different traes.

it hoe boen sug ested by previous authors {Punt snd Garratt 1938; USDA
P40} thet veristions in susceptibility to decay wey be asceounted for by vari-
Aons in coneentrations of %toxic comstituentes. It iz obvious {rom the pres-
t study that such an explanation cannot be the only ome, for extreme veri-

8y preciable quantities
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decays Furthorsore it was

is then
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d pummwar ceils, and hones heve & grester smount of wood sube

oo then & block of eguel sige shich brs & low ring It may well

2t resistance of wood depends wpon the soount of wood substencs

h oprosas the entrance of the pathogen. In other words, the resistance

sniicel rather than %

The sbove discussion is not intendsd to refute the supposition thal warie

ire deogy sility resulls from veriations in coneentretion of toxie

ANCEEs L mphsgliges that concenirstion of texie consitituenie is
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tion of setusl wood suvetsnce meyv be another rsason for ihie varistion.
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fu%mr@ saprogenicity tests.

o
o

-

nopt useful type

to decay ).

P

The following conclusions wers raached:

0F thoe tmsted fungd only Polyporus sulphbureus, Folyiorus sebwelinitzii;

pedar trees, and within a single trse.

Ve
L0

dependent on cenesntration of toxic

e
& e

guested, it Lo nol entiraly

t2d e ring density and
i 3

s gonstituents have hoen romoved.

Suseeptivility to dseay tends to

¢ ring density, although ex

Spring cellﬁ mrs probably less resistant to funssl
ey cells.
Ring density end specific graviiy tend Lo be diz

hoother, although great variaellions

ks of syual rinmg density.

The most clossly "matehed® slocks a
R
& .
fing densily hes no spparent =20fcci
.
' wolsture.
7
he eptimun zolsture content of wae
81 activity ie aboutl 120 cant

pue. Variatione of 4

%t fungal asctivity.

natituants,

Lreee devistions

and Fomss pinlecls are conecended to pe rossible ceuses of s rot of neari-
ood of living weslern redeedsr trses.
varked varistion in susceptinility to docsy exists azmong western red-

Alihough veristion way be partiaily

88

vary inversely as ausced

.3

Prow

in specific gravity

ra
on ths ab
tarn radcetar

ihroughout the g

such coneentratlions,

wood from which

his rule we

previous suthors hsye
but iz re~
the golu~
fie gravity

re opserved.
nvasion thar wre
:ebly proportionsl io

are found swong

those whiech gre vertieslly con-

of & block Lo re-

heertwood for optiumus

srowth period of the
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sntage wedght losgs vs. ring density and specific gravity
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