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Abstract:

A survey was made of the Gallatin National Forest of Montana showng the distribution of Fomos
igniarius (L.) Fries, on Populus tremuloides Niehx. This survey also Included the distribution of
Populus tremuloides In this forest. Special reference is made to the possible predisposing factors of
infection, ecological distribution of the fungus, and the severity of attacks. Effect of game as causing
wounds In the host which nay provide possible points of etrace of the fungus were carefully
considered.

Stages of decay are defined. Isolation and growth characteristics of the fungus In pure cultures ere
outlined. It Is shown that the fungus is found throughout the entire Gallatin National Forest end Is
causing the heaviest damage In the more moist areas of the stand.

Evidence is presented showing that Populus tremuloides Is increasing In the Gallatin National Forest of
Montana.
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A simroy was iaads of t)to Gallatin Mational Forest of Montana Shewing
the distribution of Faos I rnlorlua (L«) Fries, on Populua trtriiil oideo
lilohx. This survey also Includod tJio distribution of lopulus trornuloldoa
in this forest. Jpocial reference is made to ti» possible prodiaposing
factors of Infoeti on, Oeoloileal distribution of the fungus, and the sovor-
Ity of attacks. Effect of gaao os causing wounds in the host which my
provide possible ixiinta of entrance of Ute funf'us ware carefully considered.

Jtt os at' decay are defined. Isolntion rod growth oilaract<iristies of
the funrpas in pure cultures are outlined. It is shown that the fungus is
found tforouNjhaut tie entire Gallatin National Forest and is causing the
heaviest damage in the moro aoist areas of the stand.

Evidence is prosented allowing that lopulus tranuloidoa is increasing

in tli© Gallatin National Forest of Fontana.
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The grtoaxy obJsetivo of this stud™ sas to deterMrus the distribution
of .'3D8 I ‘alagiufl (L») Frioa., on (igulua traanloldoo ‘lchxe in ti-.e Oall-
atin latiom| forest of lontore. ~iiaeiai rofooonce is mde to the ecolo-
gies! aspect of the stands of Copulas tromuloldoe. their distribution and
aovoplty of Infoctione

open, or poplar (Poouiaa trcamtloidee Tidixe), because of its eido
distribution, can be considered one of the most Important tree epodoo.
Altho u f hard foods oil/finally occupied a large portitm of the land, a
comparatively small part was in napcm. Jue to the demand for hardwood the
a® an has been coratantly Incroaainff* In Innoaota it is enti* .ated that
SO per cent of the total forest area of the northern half of the state, or
1C, 0C,(-; acres is now in aspen. Aspen vd.ll therefore be a very important
tree in any attempt at systematic Imnat“xwxxt of forest Itmdse

nfortunately, thoro is a prejudice against tlie use of aspon wood,
even for purposes for vriilch It is sell suited. TMs prejudice is largely
due to its susceptibility to "white heart-rot” or *falao-tlrwlrre* rooultin ,

a rule, in largo louses, especially In oltUx* troos. Tlixe onrt-iot is

caused by the i/ycolia of Fonus | rlariua (L») Fries.

It is Important, therefore, that silvicultural practices and rethoda
of mniv:Qiaent for these stands be mrked out whiefi will reduce the looses

from decay to a taininssiU
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Ixypnlua tr~*mlcddoa, Jlohnu or aspen la tie boat known anti most oxton-
ai-roly distributed spoolas cf populua, belt# con on Iron the Atlantic to
tile nclflc =00tna, and fron Orinada to e.-dct=. (Pi. I). '3to tree Is
complotoualy wMtlah, anooth, straight tjvi*ed, tutd has snail trombli ng
leaves which dtlstlr~al* It fros Ite associates. Tbs tree mgr grow from
60 to BO feet high, and frcm 14 to SC Inohoe In dieenetar; tsoro ocanonly
from 30 to 40 feet b l#, and 8 to 12 inches through. !Qpulua traaaaloldea
is used for lumber, box shook, alack eo<3pem,;0, oxcelslor, i™apcr pulp and
railroad ties, besides cerd wood end othwr anill useu such as local
mlniir tinbtira. Accordin® to Inalow (1941) it is also used for shipping
war car oea, eapodally boribs beoauso lose lutabcr, loss wol ht, and less
space ere rorulrod, and it absorbs shock and is cheaper then other
containers.

vhen title wood is treated with a preeervativo It sorvoa very troll as
railroad ties. ThoreoHoney of the wood makm* it absorb shook easily,
bon healthy the wood also hno a pleasing color for boxes, loig fibers
and little reeln which makes it valuable for paper pulp tmd oxcelslor.
Hspid i‘rowtl’ of this sped OS iaakes it very valuable for theme punioees,
reducing the amount of Invoatmont and yielding a Mggar return in a
shorter time.

iioolo i colly opulus trmni loldoe Is usually re ardod us taypcrary, but
fro uont flroa tend to mto it more marly permanent, in its con oat of
bottsr soils tiro aspen has be n materially aasietod through mwlee and

unro-ulated cuttip:, and tJiroujjh flxe Injudicious use cf fire.
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ObvifMiHIly then, vhothor or not the aoepag* now in ««$.«« will Incroaao
or uoeroitso In the future deportdo laraely on lite protection from fire which
those arena reeeivo, and upon the allvicultural Emthods employed to convert
aspen stands to those of nore valuable e- ocios.
In certain re -lotas, and on limited areas this mnveraltm is toklin.
pines naturally, but Ibture fIrtMi and unwise cutting EiatiiOde too onolly

UEttio nature's offerto in this direction.

msmsauamm oy ism wima

foinas ly~Initua (L.) Frlos., is a paroalal elyporaooouo ImsldItKyeote
which ms MiaeA by Limeaas and leter renamed mid recJUissifiod by Fries.
The foams vary considerably depending on the lioste Th* typical form os
diiecxibeu by Ovurholta (1915) la the ono to iftdeh the author he# refta-enee.
Lloyd (ISCii) said, "The fact timt there are two very definite plants re-
ferred to by dlfforent botanists la not generally appreelatod. hha old
tubes of ra.Ao Igniarlus have a de;X>slt (11m, | prttottms) which shoes
plainly is a section. 9%la point has never been mentioned, to my Imoe-
lod o, in books.” Lloyd (1919) aoya farther ti nt no <xs<neoar fun;ua grows,
yot every writer had his own idea for a name, no two of them were alike.
Thus tiiey wrote "Linnoaua™ after Fonoa igniarlua altlto™;h it le itoubtfhl
if anyone Jenow what ha deaf,pouted, Limtxius probably did not know M ntself.
ot much can be told from Ma vogue diacription. \coordl% to IJLoyd (IBCO),
"Vella un bon speed.meet, et o*emt bion la mama pirate qgie cells qui fat
connuo do Frlos coaao igniarius. Je crois uo la plupart ties Mycologuos

frangaia aont dans I* orrear ea ee 91! ooncarne la plants Ptillla appellant

I nlarlua.”
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Ovorholtu (101 ) dofscribeo the dlatiHCtl on betrroon to e Igninrina
and to£o |, uiii".rl-,a var r.,-rloima. Ho further etntou timt fortju Inter-
grade into the variety to mch an extent timt Illuetm tl one are hard to
refer*

According to Verrall (1936) after careful mmxiaooplc nnd nicmeooplc
examination of many apoclmnne, and frmi miltnral oharactcrictlofi, it aetre
tilat three roupu are rernmatmtod, viz: thoae from otiila, Otoao from
Voplars nnd tiiose from othior troo species* There arc, hoi-over, suoh Inter-
rndations of characters that many spociiaona cannot readily be classified
ns to the boat on Aich they j?ree.

i<mffnan(19£9) etstes that, "in the large group of iVtrgi, the Agarl-
caeono, we raroly find types of my cemeo nmnco In cozmoetion with the
olnaoio works of lursoon, m os, wuolot, and ot'.oim before then." igweo
wititout edo-uata dosorlption occur in aintMcrtce.

Unfortusaitely one can obtain vary little accurate knowledge cf certain
StniICtures fm a titose illustrations. AIll one can get is a sn-arnl concep-
tion* are the fatire demands consideration* Are wo to nes on to other
generations the unending took of passing judgoment on piotuma until they
crumblo into dust? iMnmt studexts of the Aflaries have attack the t Inhk-
leee Job of trying to put suoh species on a more clear out footin . limy
have tediously ca”iared the IHustm tions nnd descriptions of the old
meters like Frleo, Varsoon* end wuolot. They have sot ht for rad found
spocimr® in the fields end forest today, and have then passed Jud gment <m
t) air lIdantity. Conraomsouse, it secsos to me, bids ue to accept tteir

Judj ament.



-H-

Duo to the eaaplexity of taaono-dc triiaractera, end mny vliow aa pro-
sented by various authors. It aearns propor to alnpHfy tive nonoMelaturo,
foilwing KiBiffiragmtS (1926) paper os nrneontod to the IntarnaMonriL Conrress
of l.ait x;lano©. KSxirefos3*o In this study the author vd.ll use tho none as
started by Llrmoous, roolmsdfled by Fries followliiG tire typical descrtpticm

aa lvan by Uverholte (191Db).

IG3ZACHY OF IMS DISSAtIK

Fotaao Lpdariua prodaoea a dlsooloration of tlte wood imd the sporophcros
(frultiat': bodies) vary aocordlry.; to the host. Sw aiao and shape vary from
.4."it Inchoa Mde and four luohes ti Ide to very email bodloa. It see those
fndtins bodlos that first attracted attention of the Myoolo lata in Uuropo.
In general, the distribution of the dlt;ease may be Iven as folios®; In
eorth 4F«orlctt it occurs In Alaska, Baxter and adcaorth (1939); In various
parts ttf Ctmada, Duller (1931); and In the foilotdiL; Plasee accordiiv- to
Jdireidc and .ipauldii™ (1909); In Jouth ,uaerloa it Ims boon wlloctod in
Surln#B-i, Brozil, rsestlrm, end ata outa. It is prevalent tim»u,;;hout
Europe from sn”~land to uaaih, and from Krmdinavia and !Inland to Italy
and Stain. In Asia it Is known from Ibsrla, Japan, the IMHpplnea, md
India. It also occurs in Damaania, usAralln, Java, >ow ealend, vj'imlty
Island), dorm loanm9 and *outh Afrlon*

It is to be noted that thane localities embrace the four quartera of
the world, rtecaceo of the lack of knowledge of the n”rcolcleal flora of
wony enuntrlee, no ot«terent can be Brde as to the ocoi rcnoo of this A;ngps

in tii
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tfthero this f iis OOQitrs cxtenalvoJy nliaoBt the ontiro stand of opulus
tro’/uloldoa Ls frequently found ao badly dnma™ by the rdtlto heart-rot
0s to bo rustically northloso. In cexistin nreas of deciduous foroet In
the AdIrtmdtiOka In the Jtato of Hew York, ns pointed out by Chrenk and
-peuldlag (1900), w!teix) tho tifthor woe CDMparatlvoly a mature stand, actual
counts allowed that from 90 to #5 per cent of the otherwise merchantable
trees of beech were rendered valueless from the attack of this Aincus.
jelirenk and ipanldin”™ (1909) hove also shown that the amo Is true to a
certain decree in the redono v~ore tho asj>en is grown extensively for
Ul wvsooi. In the n Janti tntos, Oolorado, and Itiw toxloo It is
nimst Impossible to fini healthy groves of aspen which Imvo attained ary
ago, because of tlie extreme doatrtotlon brou ht about by tho white heart-
rot. In the mature boodh stands of Cxaa and Louisiana, whom the troes
are 1SO years old or mere, a very large parcent«i»c arc wholly decayed in
t o interior by this f;ar.ua. TJie uwm is true of ieny of tho tracts cf tho
Appalachian deciduoua forests. It n»y bo stated that the wujunt of damage
causes ly the viiito—mt is very great; and its sd.de distribution, togetiior
with tho elnoet universal sueo”itlbillty of deciduous trace thereto, make
it the worst enoay of these s ecioe, especially during the period when they
are approaching maturity.

According to JoJroita and .Taekaon (1927) the fungus is eQmrion throughout
the entire range of Populus tromuloideo and evorywiiere oa oao heavy losses.
It is sonatinas associated with Itnaae noplanatus Fries., but the author did

not find this fungus where the material used for this study was collected.
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Vorrall (1937), wort:ln; in ‘innoaota, found rtana oomon
throughout the state end the eporophoroe varied aeoordlnss to the host on
ehioh it was jrowiu'.

It has been pointed out by ..chrank and apaulding (1909) timt Liew

as well as Colorado and ew ;exico, has no appreciable a ,od honlUiy
stands of aspen. In Mumosotn the aspen is ono of tho eomowst treee,

Li{*htfoot (1777) made the following etat€»»nt in relation to iOrios
Djtiarlus. "An axoellont touehwood is made from this fun/,us by first paring
off the outer rind, then boiling tIm romittder in lye, and aiterwarde drying
and poundinp, with a hanoar, or olse pounding and boiling it up with salt-
peter, The ame fungus beaten into soft CQtuve ploeos is well known to
aur oons by tho nmo of <*aric, and Ms boon rawh oolobrotod for atoppiiv’
the bleeding of artorloo.”

The fungus is Cffirnsitle ond will attack tho living tissue or srspisood,
eontinuin its aotlTLty after the host is dead. It Is not imcamon to
find fruitin' bodies on old dead stenapa, For this rooaon old etumps and

boles of the troos are nooaible sources of infection,

SOJHCIiJ OF mTSHUL
FxnlUm bodies used in this study wore first oollootod by the writer
in the fall of 1939 from Buffalo Hem Crock, the exact location hoiHy
TtsmsJtlp 8 south, a%@ 4 net, Jtartfic West & of ioctian Si. (Pi. I, 1.)
It was Observed at the tine of collect! on that the infected area was near
the north west boundary of the Yellowatono rark, and that ;ano ooncontrnted

in this orod- bottom. Many of tho aspon treoo had boon pooled by the lar er



.«cm animnlo while pellAlng thelr antiara. It la not Uimwrrn to find
troee with tho ontiro phloora roylon eonplotoly doatroyod and tie zyloa
region exposed due to tho pollahlip: of ontiara, .jowol of the troee wMch
ex' ibitoil title condition had larjto apts-opitoroa. Citxia anleuilo aloo eat the
yettrpi troea. The troee which wero axmlnod cere tootly confinedto the
cr<*3k hotton, and varied In diameter from six to tuolvo Inc).« 2.

xivoral ajorophoroe vore taken to the laborotory for oxtazti nation.

J«QO nea-o placed in tho rofrigorator for further atudy. icrtlona of nevornl
infected troee Hero aloo token. Fm montB of the Infeotod wod-~vere placed
on Vilakoallafa A ar* end produced small ityoella. This ap.ar did not give
good rooulta na only a spare© growth of 1syeellma sea formed. Fungoa grmm
on this H car did exhibit, h-owovor, the ole p connectlone eharoeterlatie of
t « !"-iycolium of "oaldtexycotus.

In tba HUjmer of 1940 eevorel field tripe wore taken to vnrime sec-
tions of aliatin National 'oroat and jpeeii «mo nore colleotod. oh an
Lake, Aloh Is on the southend of the foroat is bordered in mny places
by aspen. are the litfeetlon was found to be heavy.

Aspen trees at CAisel Falls on the onth fork of the <ost Fcerk of the

allstin lver ware also fbund to be I*footed. Aspan troee In aovoral arnll
drainages In this area showed early si ns of Ittfootion by iiorciont borit o.

Nearly all of the tree Infootion dboanrod wo confined to within IOG yards

of the crook bottom.

BlakosllefS Agsr

ogor agar S° _
Paptone (itto) % I &n) T liter
,oXtro»e ao gn) lisP

m
Dry Fait xtraot ( . f A) 2C 3H) 939



Inereront borigga show that aranll t»*oea of aspen ere lzfaeted, bat
have not produced sporophorou. XoeoitiLnc to “~ahronk end iipeuldtng (1006)
the point of entrance ia usually IndLeutod mmm years later hy tiie location
of the oldest aporopiiores..

Aspen trees in $law ulch on toe north boundary or toe format were found
to be Infootod and produoing oporophorttas iere the distmae had onessed am -
oral trees to beehe bo badly damped that raany wore blown over. Arnln

Incroiaont borings showed toat aoall treea without fruiting; bodies had already

been Infected.

Qenslderable variations in Ibe gsnem| appearanco of fruiting bodies
of JOnea | ;niarlue bnvo loaj boon roeo nizeds na is ohown by tie oomon
rooo'hlUon of too variety nif~rfeana Fries., wMcii Ima been considered by
some as a distinct apociae.

Overholts (1615) (jiveo tlo folio 1% (HfforMioea between toe typical
For-ies Innim i'ia and toe variety nlfydcana.

F. I™nlarlua: ttPiloua oonvoat or ungulate, 8-10 x O-CO x

K-IC c.n., greyish block or blaci , rarely rimoaa with mo; . -

too older Isyara conspicuously w Ito«ut .ffou or lacruatod, ¢ « o

setae resent thou h aoaetl -as rare.» (51. 11, fige. S-3-4%)

Var. ui/xricm.u: 7 iloua plane to convex, S-1G x 5-lb X

£-7 cun., blaci;, aomotinea eliini™; black, tie sirface <fton

crackl!a; in both directions but not becoming; roughly rimoso, o #

tubes decidedly Wiite insrusted; . .. the setae often ubundia\t.H
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It iumaUy is possible to rsootiaiBo at a “ilenco Arultliy bod3oa from
aim™ca (P. trentxlotdm)* They ere msunily smaller Hum ttinee flora other
boots and Hie pore surface often is at a grantor azyla froei the horizontal.
(1. 1il, figs. 1-2.) TbB Una of the tube layers does not e rvo uptmrd
at the MBhglA ao strongly as in Fwos ~ jlanmtus. TbB top eia'fiico checks,
but is oaldon rirroeo, probably chiefly became tI® fruitir™ bodioo soldtrt
live Xonf; mou >h on eapen to ott In larj'O oizo. Kmovor, fruitii>: bodies
IHi a rlnone top are oocaaiorally fouru! on larfre ospoil troott* Tta coloring
of all apociraens is fairly OOatant, the tube lesser boing ar-nie brotm ozcopt
for the Bkite Inomatatlono or stuffings; the iacrsiin, Sudan brtwn the first
season and weathering throw ft varioue ~raya to black; the pore surface, buff

yollon at first, then becoming ar ua brtmn at mturi %. ('1* HI, A s. 8-3-4*

aTAOaa OF DSGAY

In the earliest atapes of necay tiro wood of ijOpiijhis titagailoidea appears
to be IXird SDri A m, the only evidence of attack, if any, beln™ a aligiit to
marked color Change from the ncnartl. Ttds is known ae the incipient or in-
vasion atn:e* In fitre cnuea t ore io no indication of incipient decay* Suci
a Mdden stage can bo detected only by a iderosoopicol or cultural diagnosis.
This otHi’o of decay is dsngemuasinco it is easily overlooked. It is also
mistaken for color mark!figs, Mten the wood is used in this atajte its dura-
bility and strenstii are rontly reduced, rot to tacstiM secondary decays which
wi3l Inovitably follow. Bor"Ci (1P38) states that the fungus hns rot been
found decflying timber in storm>e yards or in sorviee.

Tho intexwediato ata e Inclndee all de/yreoa <€ coloration from straw to

chocolato brown, but the wvj4 Is eypscrently atil] Itard and Am . Tho Arwl
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st.«iS© Includes all soft, p:mky wood irnoapoctlve of color. -lio wood le
Cbrwted In uppo&reaee ami structure and Idte tissues Imvo been completely
modified. The of the .rood hue been so reduced Hiat It can be Cmtmb-
led between tLo fin ms or easily broken. The deatruction racy even to so

far that the heartwood breaks down completely, leaving a lart;o hollow space

in tho troo with only e relatively thin layer of sapwood to servo o0s support.

The disease of deciduous trees caused by the false-tinder fun,;:us (Femes
I diBTlua} hao bean called the "white heart-rot™. It is usually confined to
the leartwood of tiro tree, includiz™ the trunk und larger branches, but it
may also affect tlte aapwood. Aa a result of tho action of the false-tinder
fuh :is the hanxtwood is cium;ed into a Whitlah, soft substance, which dIf-
fe s little in tlie different a odea of boats. (Il. IX, b.)

A tree attacked by the fungus shows no jmirtioulsr change in Its general
oxterual a xtaranoe during tiro early ettq'oe of tiie disease; in fact, it is
practically impossible to recognise « diseased troo until the fi*uiting
bodies of toe flu*;us form on the outside of the trunk. i*iri*i; the surveys
made in the Tallatin national Forest only trees which wore bearli®; erorophoroa
were ooiitiidared infects, but numerous Ineromnnt borings were medo to uotar-
mins whether the dieerne wna already in tiro troo. There mas mddanoo of (ULs-
colorati on in nearly evay troo, re Etrdloaa of the ago. Ourlr : the letw
stages of the disease infected trees can be race sized by the preaence of
tie fruiting bodies of the fungus, of iiieh there raoy be frm to ten
on B single troo, at or nonr wounds, bmncti stubs, or knot holes. (Pi. VIII,
fSg* !e) When toeso fruiting bodice appear it may be token for rented that
the disease has pro risaed within the trunk in botii directions for several

e T . . *  UiuL T j7mi T



Vva tilamae my Infect trees at my tine. In the final stage® Of tte
dlooeae It brin s ah™ ft a emplnto doatr;action of the heejrtacod of the tree,
ao that It boe<y’?« weckonod fait3 liable to be bnnicon off by wlindstoma, thiue
terminal} tr;, ®ie exifltenco of th@ affected tree. Jleooaed. tree© way aomtlrioe
be r xx) ;nlzed by th© sound i-dtted xaheat t!te trunk le pound©<l on the outside.
Whllo boolthy troea /lvc a vibrant aouncl, treaa in tita Intur &to, as at tie
disease give « nom <r | as SsadalLed sound. Thia lo oupcdally t2u© where,
©mini to the destruction at tiie dectnyod viood by inaecto, holes have beeu
forraod* as e moral rule, loeravta*, the only eafo way to Zeeol™iiae a dis-
eased tree is by ti>e pra*>onoo of the conk or fruiting bodies on the outside
at the trunk.

hen out in t o, the trunk of a tree affected with the white heart-rot

jaroiaonta an appearance as shown in Plate IX which ropree nta both the early
and late stage of the dlsomie. It will be notioed that the ourtor of the
tree hue been transformed into a wMto mam having an Irsjutular treillne.
(Pi. IX, b.) Thle 'Tios is definitely linitod on the outside by one ur ore
narrow black layers. (PIl. IX, 0.) in saoo instances tito wood Is discolored
outside of these black layers. One of the mat eMrnctapietic features of
the dQOw cf the trunk is that the decayed wood is confined to one larro cen-
tral mass, differing in this roamct from the pocket-like destruction bix>U(dit
about by aovaral other ood-doatreyin fu%]I aidh as pomes ~plantttms and
Femes fra~lnophllus (L.) U III.

Droao attacked by this Aingus rarely become hollow, for often* the wood

has become thoroughly decayed by the fungus it remains in the interior as

a whitish mass.
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Tbo white hoart-rot Ilhagiae La ,arobubly one of the oat tddoily 6latrl-
butod Toxna of wood-deeitroy Inf; fungii it occurs on more differmt opoolee
OP broedlenf tree# then any other similar fhngne* Among | Se hostto are to
be; found the most important timber trooa of Ihe deoidumo foroste of llaartt
series. ubert (19-1) points out tSiut this diaoftso is prevalent on broad
loef spoolos and possibly one of the moat oorsacn end zlek om of the most
deotr ctivo Hingi. u far as known to dato, nccoj'dnc to V-tihrcnk and
Apauldiry, the funfjua has boon found on the following host Siocios: booch
Feeua atrcptmicea ( nretu) 5t.alv»rth), aapen (IDpulua tromloidaa "iciir.)t
inlm of Iluad (P. bnLamilfora L.), red iaaplo (Acor rubruti L.), ailvrrr
ranpit? ( . cuccimrinm L.5e striped fiiple (a, pormaylvtivicrm L.], yellow
birch (Itoirnin I tea iohx.), buttivnut (Jd, Inns cincare L.), black walnut
(4 lans nl m L.). oeks ( urcus app.). apple ( ymm rmlus L.), booch
Gtoti La ptipy-ifora I nrah.), ironwood (Oatiyn vir Iniann K. Kooh.), and
hickory (Caryn cordIlfomis K. Coon.).

In this country certain tij~ciat* are almost universally nffooted with
the White hoart-rot, Irrospoetlvo Cf the re ion whore they arc fhund. n

excellent exmaple is the aspen. TMs tree has the widest rmngo of

u ocios of forest treo in ;u*tii America and is mbjeot to the disease. (I1I.

ddhronk and Jpeuliln,; (1919) have pointed out that in Itow York and ‘tow
Kngland the boetii has boon fhund to be the most mrnmn host of this fungus*
Vdiorever any c onaidernblo anoust of beech timber is found, white heart-rot
is ravalent* in acme sections as may as 90 to 95 per cent of the beoch

trees of raorciu.ntfible eiae tavo boon found effected with this disease. Kot

1.)
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tiiQ buttomut end tie bh. ck w<aljiut ore fro numtli* affected. The oeka ere
guite .emorally affoetod, but mcro oacsoially those bolon;ii|; to the block
oak {-roup.

A narked difference in amioeptihillty ic occnaionally f<xmd in certain
BpBVlua of the sace .-enua. ;Aillor (1909) has reported that ti e aspen le
more serioualy affected in western Canndr ttmn Is the Bnlm of 'Hoad (I1RQpilus
hnlssadfora)s Among tti© rnploe it lIsaa boon found tt at the striped maple is
fulte onsrally attacked in those localitlee where the disease is tzesent in
t?.0 sane vicinity upon otiiors of its host apedes. Aooordi% to .Mdtrenk end
dpeailding (1909) tiio silver mple eeorae to be nearly m suscepti ble as the
striped a® Xe, hile the red naple and su, ar mspIlB tire mtiier rarely affected.
0 » yellow Mroh Is even lew frequently attacked titan are the red or eager

maples.

HISTOLOalCXL STOIHSS

ootioral 20 nlorons in titicknesa, wore cut fra radial, ten entinl,
and lor~tidunal surfaoee from blocks which fomod a continuous aeries ex-
tending from the central portion of the rotted nree outinrd #ree# the
final. Intermediate and Inoipent stages of decay into the aisuti wood. All
blocks were as erotod in EC glycerine. Jevnral of ttie blocks wore asper-
ated in a solution of I -rmi of chronic acid, |I.b grams of noetic mold end
Ibt e.c. of botor. This aolntion killed the mycelium and jirovoiktod any
distortion. It is nilto satisfactory for work of this nature.

Various motitods of staining thaue sections woro used:



(1)

(2)

asparatiBK

Infected blocks (3/8 inch cubee) ware boiled In retar

for 1/2 hoar or noro and soaked in glycerine alcohol

(50 parts glycerine tmd SO parte of 70; alcohol) for

four hours*

B*

3*

E#

M

V#

.zoess water was drained from tie sections, vi Lclt
were then flooded with Bisrxtxk brown (£ solution

in 70 alcoltol) for one or two minutes, according

to density, thicknosn, and sti®e of decey,

,Zcoikj stain was drained and th« aoctiarm mam
washed witii distilled water#

Jootions were flooded tmm 2 to 5 Etinutos with a
solution of methyl triolet made by mixing 4 parts of
a saturated aqueous solution of ;ethyl violet vith
12 Tt ts of distilled water#

xcosa stain was drained and the sections were
washed in distilled .ator.

Nactions v«re emmted in water and oxminod for
deOth of Stainin,;. If violet color was faint C.

aid 0# were repeated using full strength stain from
1/E to | minute. If owzlituratain was feint <# was
repeated#

.-oetions were deiiytbtitod in alcohol ssrios, 5-10-4LG-
30-5C-70-90-1CGJ6

.Lylol v.aa added to tie sections, <,d they uro mcunt,

in b&Lsutat
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TuiB stein was laeiodt but it did not ,'ivo as good rooulte as ryttsrosln
(I aolution In 9L alcohol) cleared in olovo oil emd mounted in halsme

ucctlona 80 microns in thickness were stained in i$ s- iuteous safreinin
solution, wuded with water and countoratalnod wlHi antlin blue and Pyrte
add (12-15 perts)e Uhls stain ,eve the best results t?hen the Kiycellti vero
grown on a ar (25 rime of a:ar, 20 ,;$tuiu of melt extract and 10(X) c.c. of
watur,) All of Dieue Hycelia ware killed in a solution of | greea of chromic
add, 1*5 c.c. acetic acid and 150 c.c. of waDs-.

Ivycclia woro evident in all three stages of Die decayed wood, but it
maw interesting to notice the marked difference in the dee of As hyphee.
1?0 incipiont atage produced hyphae which wore varying; in aize. Hie amU -
ost hyphia Observed being | rdcron in diameter. W e stage of decay produces
many rycolia, but only email hyphae uro found. The by ilmo branch find re-
branch Ixofusely. Tlimernne punctures were observed in Die redial walla of
the wood lorKntti. Tfcia would ImUeats that the fungus produces oollulano
and 11 livaa vdiiO. ;llueolvo the call wall, corinoood mostly of cellulose end
Usnlne SdteAtz (1021) demonstratod the presence of the following enzymes:
osteraeo, ialtaae, laotfiso, suoraac, Kifflnooe, diasDse, iraaase, cellulnaG,
honicollulase, 'lucoaidaso, urease, rennet end catalase in ones i ,niariua.

Brcaa thymol blue v-es tried ae e atain, but did not prove satisfactory.

Inward from the incipient stage Do mycelium boeome -oro abundant, and
the hyphia are larger in dlciaeter. Tyloeeo ore started In D ie stage and
continues Into the final stage of decay. In tho vicinity of the black zone
(re. Ix, e. Die Dyeollun commonly ran herlaontally In tho medullary rays art

vertical in the flood fibers. Tfce difference in the also of the fllseents my
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he due to nutrition or roerth habit. hen nrorm on tuytr fm n oixiroe the rgro-
elluri ia canpoeod of smill hyphio nt first, and do not exhibit cImn ecmnoo-
tlone or aopteitiorei, but in about 4o tfee&a Hie eondlti one ero reieamerl,

Buller, (1931) In Ms study Cf Oowlnua la opua ma able to faHovj the
cfmn”e of haploid hy-phti. lio found that as the hypha brnnohod in a wide
tgi,-lo manner it vrb evident fro® the cliBpoeltion of the clman oonnoctlona
on Ito brtmciioa that is voa imciuroiir; dlploldiaation fro® Ita older to Ita
your, -or parts. liia ho proved by wntahIn™ a sin le liypha. o0 olanp connoc-
tiona aero ;;raa<tot on the yuun eet brmiohee, but each of tho throe older
branohoe bora a nin'lo elnnp connoetian. Jtar watdiiinc the hypha in a
otri diah continuously for four hours and ton minutes ho was able to observe
the cimtf.Oe Thbo hypha grew along Uo surface of tite agar end ttieroforo did
not. dry up when opposed to tie air. He observed tat «e yourg hypha did
not iiroduoe clamp connections, but ea the hypha grew older, and spread out
the clamp connection* became apparent*

In ohOttrviiK' r-"'ico Ignierluo tM ymaB hypha orhlbltod Qioeo anno pro-
ortiee, but the a @at which ftiploidisation took lace was not detmrmimd.
It was noticed, howevt™, that ymtn hypha did not iiave septutione, but after
eoTUiidtarobXe bnmti ing and rebranching toe olrerw uonnoctiona and eeptaticrs
VilKre evident.

Use nrosonoo of a nyoolium diotr rba the normal pliysioloi y of a tree,
bri: in about a veakonod fnuir-iOrk, lanreaaiag tim nortaller of croj-
pixiduciit wood, and cousin increased susceptibility to winter injury.

It is no doubt possible tost tyloses in decayed or partially decayed

aspen wood may | WTIlmenee penetration of wood preservatives. If tyloses
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Inoroit ioa tho roaiatonco to pre>atsrwtlvoa, ood Intcmded for treatment should
be earefully chosen* ‘lhia is emmdally tme of railroad ties, or any aspen
wood ialildii is to bo treated with a ponetrntinf; preservati vo*

mere is also IHllestlons that the lack of water ocauktotion in wood
having such an abundance of lyloaos has a direct otmtributary toarin<’ on
the hyoiolOf~Lcal dlstmbmoes within tiio tree. lovamht of limifls is
curtailed.

in the final stage of docay the wood turns from Ii ht bronvn to bl ck.

Durin tno clifm, a in color tho hypha bocorm more rar.urma and also larger.

CULTHIRIL CHAKACTh 1o TICS

whan grown on agar the fmti-ua will be white at first, but will turn
brown in about two weeks. (Pi. IV.) This is the color it will remain, and
mycQllun becona Imthoi*y. Concentric grerth ritt a ore osily detected,
bedig. hit© at first end turnin® brown with age. Flete 7 shows mycelium of
pcaiaa Ltniaxi ta .opulua ti-orul =duo mftor is©vontj'*tv?0 days. ho rock! vsub
cai-tifully aaleotofl fron a tree that showed no outward si ns of infection,
autoclaved fen? oao and one-ha3f hours and then limoculotod with hyphae in
a sterile culture room. Juring t’o :ortod of seventy-two c'ryn HOc.c. <
distilled watdBf was ad.led by a stalls pipette. It will be noticed t t
the wycelia ore covering the ontiro block, and that the coloi- is ?catly

itv, but is turi-i m brown.

,1ot© TI allows tU Hyoellue of To: ;© I, «la.1-- a on opulus luiiaGiilfcra

which vse treated the sera® way. It la clo-ffly ovitv «* tr&t tue fPusy. s

does not cover the r Mre block, b t %m color ehttge le nearly the <



-SE-
T ia 9haid Iniicate that ,opulna tran.tloi'loa is a better host to tho ftU|/use
esid reAzees a heavier growth, of f.”yceliun.

Plate VII oho'-* G block of lopiJLua trpnuloidps which waa autoclaved for
one n?A ono-lialf huera, Inmeulotad with the iayoeUa df* ws .idr iua and
left siandinn at room Moisture and teBpurature for sixtooeri Months and seven
days* In water was aaled during this tiioe, but tho yoellum is still grew*
in> on tM bioel- of wood, his Indieotes that the rycoliun can . row for a
lon p riod of tima wlthout a great deal of water. The brown color is
evident, althou f net outstendi% - Imraaion linos of infection are not
cloeir, lot.ton wan clamped around the top o tho jar in order to allbw for
t'xj creehan a of .*03 tmd oiob ro, 1o eoBtanittatlOB is ovident.

Shcn gse n on a”ar the nyeelim tume brown and after removing it frocs
tho n nr it via a spongy texture. As Wioy get older they hare a tendency to
dry nd shrivel up, but still retain tho eems brown color, choructerlstic of

the younger nyoelitaa.

Aiomsmh op tmsm. mjfftui* ooou 1» ouiatsus

Fotoe I”nlariua produces a iaetiiyl ailluylate (wintergroan) odor when

.rova on gar# fhle odor la especially strong, Frits (It)H e awing cult jree

Of QCS | ,.iarlue from >u u> e&.oriwma. useeti Ulmus ffwirierms, JJmvtii,;
totula Xutea, Iciix,; .ctola elw . JUJ >cof attoci.urma. Jo,roll.; uitxyu
Vi minirm>, Kock,; opuluti yaadiuontatn, <idhx#; autl o»..lus tremiloidee,

?letau founa tliat «11 ,.rotiuoed a iHter$ roan odor on CtaapeklO eyntiietlc
, uut she do a :ot iamtlon it un malt 4 «r, which ale also used* I-m

cultures arc rown in Ilj o.c. OLsske tho odor ill ramin for a long Luo,



aa compared to a ahart time when gram in a petal dish* ~vapomtleei is loes
from t a Ivo cece flask, and no doubt should account for t. e lonl;or presence

of tue odor#

STIOKE 1"eCDDCTIOM

pores are produced at verlms tinea and will vary uoooraiw to the
elevation smd loeatlone (1908) found that Fonea jjariLartae predpe”l
aporea over a (x>rlod of two monte (July, August wd tm first of September)
In tnltoba, Ttie pile! which he oWarred ore jirojocilng fnaa the trunks
of opiilua tremuloldee in ttie mods along ttie Hod Hlvor at innlpa”e Ke
placed microsCOM slides on plat*om» Just boloa tlto milol for the purpose
of catchliu: the operas l;a iodlatmly after thair diactsarE”™e. heoe slides
wore first put out on April 16, 1B21. The hymenlal taihoa of the 1920 tube
layer were open, but no!lher nt that time nor subse uently did they dis-
ChHi- ;0 any spores. oooibly the tubes produced in one year are active far
several years.

lullcr (1931) further ah tot) ti a%tm Itay 87, the center of tie fruit
bodies showed a dark brown contiHK of tho new hy#mo which wore to produce
a mw tube loyor. Hy Juno 21 sir;ns of Qie m-odiotlon of i*re openings in
the nee ;rowth uero evident, but up to that time no aporoe hod been dls-
chsr od. Elides vitro not examined a:«4n until July 17, and nt tills tiro
spores wore boln diooban ad in great numbers. Tiius tit© exact date at wMcl
tie (hyncnon) of spore Slsoharie bo#;nn in 1921 was unfortunately not deter-
mined, but it jsuat have been between June 81 end July 17. probably it woo

about July I."



"Spare discharge oontlmod until the b~*nning of ~aptaebvrm IXsring
the first of Sfl)tei*«r only e few Siwea were UberotetU #w* two fruit
bo.il R ot*sorved tiioreftfre, had a a-iire tttaohar o period In ItiLl of about
two mnti-.a duration. It waa observed that the gpare dlacleai o would wry,
bei iWEler seme days than other. Fos?er aporeu s*re liberated on eooler
or rainy periods.”

Toats Indicate that about the sam maiber of spares are AisoharKod
Airln tiie tnolvo h#2ur period (#300 a.a. to BiUO p”a.) ea during ti.e twelve
hour ni ht period (8:30 p~a. to 8:30 a«su). vldently here as ether oly-
paraceao and the Illyaenmycltee Kenerallyl the product!on mid liberation of
s ores fro?.i mature fruit bodloa la not affoctu.i by Il:ht.

AillIMP (1631} also found that a roa#,h count of the spas-os of tills funrus
dOpGQItod on a slide durliv a 84 hour period, u uat E-3, 1981, fJ*f a
total of about 83,100 avoree per smero »rfi. (dbaut ICC Sjxres nor | 1LCC
avo-.-e icron of slide in on avers,-e» do xinit, t-i deposit t nin. one or t*o
Inyors doef? and proctic Ily oovarl:,; portions i# the slide}. The medium
sized fruit body hich mAiced tie spores fra® which title count was nude
T s about 3 s wire e.iu in cron. Ith favorable oonfiitlfn® for eicro dls-
Ciiar ;e, t erofcro, it probably Ilbemted nbrut MOeOCXICXX spores In 84
tours. lhore arc about 1,800 hymmrd.nl tubes per samre centimoter of each
tubo-1 vyor. .ach tube, t wtfore, my Ubwste ubcxit 4t>- spares pur day.

From !tiller’s (1909) investigation It le evident that /ocace Icniariua
atoducos g now tube layer the first part of the samer, that spores ere din-
c sr -od for about t-«o raontii duration, nud a ouiescont period follor/s In tie

autiusi, rintua* aid sprlpg.
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Verall (1984) norkin. In mnmeota, tbuM that tho period of sporo

dlsohor- a wos ULmltod to two woales (Mamt 6-21) in 19152

GBfMW, ULiIMZkkilvn

Table | altowo the number of ti‘oes idilch wore bearing aporophcroe.
(PI1. 11, e.) This Includoa only the trees limt produced fruiting bodies in
the entire gulch within tho boundary of the allntin BnfctemdL Forcet. Ihoro
wore 346 troee growing on the aouto oapoBiro of the eat Divide in the
Strldger Uistrict and 27 troee growing on tho nor# exposure of the West
4vide. Ihla makes a total of 373 trees within the forest cm the west aide
of the Brldger Mountains. Of the total number of troeo, Ifi imro produclse
sporophcres or .04 peer cmt. Tfiere wtro no doubt m v mere of those troow
infected, but es yet wore not piTutiolng finilMng bodioti. Frcri the table
you rill observe that one troo Md 10 and this troo was six
inebee in Alwetar. i;vidontly once a tree starts to produce fruiting bodloe
It ctm Infect Itself or surrounding trees because tiio size of tlmae bodies
varied greatly, ‘our Cf tho eitjhteon trees which were producing fruiting
bodies Imd boon Infected in the lentlcole. Table I shows that #22 per cent
of the Infootions had token place In the loutlcola, and the rOualndcr worn
in old branch scars. ntural prt« Ir: of the trees nakos each branch sear a
possible source of Infection. A/l of the troee in this canyon wore within
IOG yards of the crook hotton, and varied in diommtur from one to fourteen

Inchas.
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TAABLS |
ib. of Jo. of
Date Collected Area Treea JporopHore branches Lwtticels
may 3, 1941 Potter nuloh | 6 6
ft | | |
" | | |
# | 2 2
ft | 2 2
# | 4 4
w I 3 3
m I I I
w I I |
H | 2 .
u | 10 10
P | 2 2
L | 2 2
m I 5 5
# | | |
# I I I
u | | |
totals 18 47 42 6

1w LfeS Viil-S' NimTi. S %0« SA,  &3L,«&«.,SLTT % 3» mSi

ilate VIUt Fi uro I aha e a uyorophoro Wsere tl«J yw% branch won
produced. Infbctlon no doubt took place at this point* This ahow that
infoctl on can take place wtiero brnnohee tare, and that ti;e troe is not able
to sroperly heal It olf n;ninut possible Xbiooa of invasion* Frcm the rm -
bor of t oroa wMch are liberated par fiporddiore it ie evident that the IUngue

can infect many trees even if only a small iioreentege find a eviltable host*
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T BU 11

ND, of No, of

Date Gollocted Area Srooa  apoiophore Hranchea Loitticels
Hay 20, 1941 Paae Crock | 8 8

ft | 7 7

ft I I I

ft | 3 3

ft I | |
Itotals 5 20 20

Table Il eho»e 180 numbcxr of treoe bearing sporophoroe in Paas Creek,
(r1* 11* c,} Aciala this inoliidea only tiie trees eitliin the ational Fcroet.
Cf the iSi7 trees found in this crock bottom only 5 were producing sporophoroe
or .Cl par cent. AIll of thg fruitlh'. bodies wore found on old branch scare.
The infected trace produced on an evorn e of* 4« fruiting bodi.n par trooi,
One trtio in this group had ol ht eparophoa*aa, but wee Oipjit inches in dia-
meter as compared to Ttoble 1 in Which one tree six Incboe in dimeter had
10. p>ese trees were also confined to adthin ICC yards of the week hotto. ,
And varied frm 1 to 16 inclioo in dinmotor. This canyon is on the vimt side
of the iMd.-or Mcwalelne and well toward the north und of Ue district. ho
infected trees wore confined to within one hundred yards of the divide be-
tween pass Greek on the west of the JSidgcer ?*«mtains and tho douth Folk of
Jixtoon lie Greek on the oaet. The eiovation hero ould indicate timt the
wind lias ample opportunlty to diesaminatc the aporos to the eirrcuttding
nrone.

The mount of deetraction cauuod by this fuu.us in the Forth /anorican

forests is beyond computation, because of botli tit© wide oooia”*enco of the



fungus tile largo nanbea* of host atool os upon i*iioh it grows. Vise loss
Co aed thoroby iliffors oonsidorably with tf e Jocnlitj, M tio host sjjoclos.
The (rreateBt losooe are brought about in room or loss definitely limltod
looaLitios. T-'ioro are districts which aro badly offoetod with this disease,
and othere which are comparatively free from it. This fact may Indicate that
it should bo poaaible to effectively prevent the destructive action of this
ftincua if wo Cfin ascertain the reasons for the freedom from this disease in
certain areas.

Trees found on areas which are well watered or relatively close to a
or-iok bottom are found to produce more sporophoreo. This troy moan that a
correlation exlato between water and infection of tie tree. Trees grovd)*;
on areas a ecreator distance from crook bottom and M *er on the ridgoa are
not found to be no badly infected. In view of the fact that iopulua tronu-
loidea does rot produce a heavy pitell they do not have tl e aclvanta os that
other trees i«$vo to cCBbat poseible pointo of entranco. It io shown In
Tables | end Il that trees growing In a moist habitat aro more heavily in-
fected than trees growing In drier aroas.

It la OVidEtit from Tfoblea 1 and Il that the majority of sporophoros arc
foul I on branch scars. (Pi. IX.) Fran a theoretical point of view, ovary
brunch scar la a possible aaircc of iitfoctlon. It la, lictrevm’, in i*>st cnooo
Im osmlble to detm-sdne the exact mode of entry of the fun,tie. This is par-
ticularly true whmi the mere advanced stores of decay aro conearnod, and
Cben ol iOst every branch acer W ivocb 0i% a fruit!n; body of i i ,nleai ius.
On older trees from one to ton fruiting bodies of this fungus on a aiuslo

tree are not at all uncomann.
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JBleld oboervatione show tlsat fire aoare, branch acara, hb<d non as are
pooeible so-arcos of infection. Kshmitz find Jeckeon (192?) found that fire
sears ero Ti? y itopertant point# of entrance of the fungp#. Thgy Geldw
found e tree of any nr-e with fire scars tiiat did not show the final stage
of decay. lenticels are also jtoasible sources of IKfootion a# et:ovn in
Tables | and 11.

hare aroe concentrate for the winter nontiua sucii as Oloiidl creek bot-
tom throughout the Yellowatone Nstionnl ark* it oaa found that very young
trees were infected «lth the fungus* IChla la caused* no doubt, by the fact
that doer, roooee, and oik broweo on this tree. Titon to further Incroawe the
possibility of infection they pollsit toolr antlers on the tree in the spring
of toe year and r<smro too bark, thus exposing it to IBfoetlon* This is
en tecially notloeoblo at Jsiffalo lorn Greek, tdiere emo of the first material
wen eolleotod for this study in 1939. The trees mt the game farm nt Cerdlnetr
are albo infected by the fuague* On the north «md of the Brtdger ‘Oimtains
no :ano had coneeantmtod, yet the truce were bearing spororhoros in lerge
Mimbere. Thie would indicate that Ge gene Is only tin added aouroo to pos-
elbillties of infection. Krors the increment WringB that woro taken it appears
that infection takes place from a vary early date and continues until the
sioat ia nrtinUy dlseiitd gated. Ttda means that no n ;o cltuiu le ovaded,
all are subject to the funRUB* old trees with r«ture eporoiihoroa of i« as
I, iilariua are no doubt poatiible aom cea of infection to the youn, or lIrooa.
TSw old stumps are also found to boar fruiting bodice which means they con

infect the young trace.



As siepem reproduce largely by mens of uickorB, the $x>euiblliigr of In-
fection Diro=-Jb the oUior root needs eotB>ideration* After an nspen tree
hew boon out, the stu*gp doe”ya very rapidly fmd as heart-rot extends into
t ie stunp this possibility hos been considered, wpen smy sprout from the
sturq), but this method of roproduotl on is co ipsmtively unimportant as indi-
cated by tho work of Bdker (1925). Jurlr™ their course of work in Ktanssota
Schmitz and Jackson (1987) found that in thirty sturww the docay did not
extend into the root system. IDtoy also found thuro was no evidence to in-
dicate Utat the decay caused by Forwa igniariua extends any ap=Jreciable
diatcnoo out in tho root aycten, or that the suckers are Infected throw h
the iMiront root of the oM riothor atump.

Fioa tho aurvoya rmde by the author in 1930, 194C and 1941 it is appar-
ent that Fonoo I pilariuo la found tfir*-heut the entire Oallntin fictional
Foroot. ( I. Il.) From rob-on Lake (Bi. Il, J.) on the utwD end of tho
forest to mi Gulch (Pi. Il, a.) on tho north fruiting eporophoree wi-e
found, whlo>i is definite evidance that the fun®™ua has covered Dio entire
foreet. Tfm soverity of infection is confined to Vw crook bottoms, and it
la hero Dat tho trace (P. ti-oriuloidoa) reads thoir boot grw* . onco V o
fUngus pains entrance to the troo it will continue to reinfect the eiaao
trae and those which surround it. This is uito OVidant aa shows by tic
size of the fruitUfc botUes. (Pi. Il11.) GemlIBfiorophcree end l«i,0 or«-
tare oon iuly found on the so e tree. It is quite poaalblo that am# size
variation is due to nutrition, but narked differences arc present. |Is it
poaalblo for the ea&o infection to ham; produced this larpo vuriety of fruit-
in- bodies' *n.bece-ae the fungus r,es into the mrt wood and then tmvtds

up and down in the troo. It dooa not cone to the surface, except at tho
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DOint of entry, until the aupwood haa betm i ?arly daetmyoft, The fun ua
oortinnnti !ta Activity after the hout ia deml, an', ii-ius in able to iifoct
tlie aurrountlimi m-oa. dporopharao or fruitln,; bodies aro not produced for
eoveral years aftoa' Infection ttikes place* Thtdr atbo indicates titey occur
mere infection took place. The fun-;ua destroys Uie center of Uio tree and
produces a discoloration narked by concontiic rin. 8 nhloh vary in color
from block to brown. It ia -ioeerly Imiostdble to obam ve the infection in
the Inoiplaet sto,;a bocfnso no outward sLyu* are jrootiiit. leoraaent borings
will ahtrt timt Gte treo Ima been attnduod, and that no ege oJUms ia free
frets infection. It le apparent, however, that the older trees produce more
apor’o:- ores and coneoi'uontly produce lose valuable ood. -lie fiutRie >»s
broken down more of the oartwood.

;0 ,Llua trermiloldee ia used for rndno tintera, lumbar, fence posts and
numerotia snail uses in the Jtoto of tkmtana, as liaa boon anonn Ity the out'lor
earlier in this paper. Its aesthetic value la very Jiard to determine, but
ia eXtnwaely great as It is tiio most ChnmotorlIstic tree in this state. Its
value to wild life ia also hard to dstsvainn, but it is evldm t that game
anijols eat the youi®™ treoa during the winter and sprl% months, xparimental
plots on the jacaa area in Yellowstone national ark have shown timt elk eet
tho troo from tee very small stage up to tiio tire they are two or three
inchns in dimotor. As yot it has not been detmmined if the troo is a nec-
essary part of teoir diet. toting of these troea inry be tie to lack of other
food.

Ecolo leally the tree (P. tromloidea) ia Inortutsinf, in acorn e each

year and is furttita* being zmsisted by unwlao cuttle and tee injudicious use
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of AU . IMs is ospooiaUy truo in tiio Ctallstin liatienel Fcroat of Fontana.
The aut or has obaorved that r. trotmiloidoa is incroaoli<: in acorti®o through-
out tie forest. It is galnliag most in moist areas. ,<t the preset tliMO
t>;oro are few extensive areas of aspen in the foreet. Hoot of these lar o
stmida are Couflnod to the moist sections. They dlseoninato their seed in
‘ay rind June end m4ticly geminate in soil made fertile by fire. The seed-
lirf'B grow rapidly in oapoaed altos. Thcrro are very few drnim”.oti at the
present time on the entire OallaMn Jlational FOrest Which do not have sms
stands of j_. treaiuloidoB in thoa. Biis means tinat with favorable conditions
the tree can increase its moorage rapidly. It should eventually play an
important part in iratershed, aesthetic, Inmbm 1% and gaoe rmm paaent in
ttila state* Unfortunately its use is little recognized and there is pre-
judices against the wood at the present time. |If It la Tlaced on a short
rotation of 50 years it can bo -roim with sane success. 1H prevent t o
trtxis from boconin.; Infected MU require core in that all ctmnda will need

to bo rotectod or eintod 4 th aom disinfoctmt. This vdll jrovont t o

fungus from nttecdkin,; tiio true.
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A Btinly was inode of tho wirious stnndo of iwulna trorjiloldoe In the
Liallfitln National Forest of ontana ahmring tfie distribution aC l'oews Itnlmr-
luo« fI® irTortzinco and prof-roaslve dovolo”™ent at tiie Iseart-rot of fopulus
tr'onuloldoa cmood by /Oriai I;”niarlus was studied with special raforcmeo to
the possible footers predisposing its Infection* Consideration was given to
tho possible off©ot of tl» browalng and ether ootivitioa of game animals as
contributory to Infoctlon by this fun a. The mraalto waa Isolated HKt
r;> it in pure Culturosp end the elmractoi-letice of tlioee cultures recorded.

Ihe ooolo yr of the host, ox.lua tnandoideu. vma also stressed.

««iraac

I. Tha distribution of £. Ignlarlus extends throu hout tho ontiro Cnllatln
National ‘orost of ontam,

2« The fungus Is found moot abundantly In the rore moist parts of tw
atanSu at . tx-annloidc.},

5, ura cultures of tho A r, us vroro fotjid to be more .roliflc on F. trma-
loidea tiitm on P* btilamilfora.

4. OnJ_. troratdoidaa the vegetative mycaUma is able to grow under reduced
moisture conditions.

5. Tho fua:us hyphae in pure cultures are itllto at first and turn brown
with Are. This is true idwa tho fun;us is grown on sterile blocks of
wood as in 3 above, and also when grown on nutrient agar.

6. the aoroa,je of aspen is Increasing in ttie ;~allatin National Forest of

Montana,
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lito 1. ThiB mif) ShORB tlio distribution of dQj-Ulus trsnuloidoa in the Suited
Jtatos, and you 411 notice that it crosaoa the cmll re eontlnont, being
confined mostly to the Imrduood aroo and tiie indfio Coast rot,lon. W

treat Jlaina areo is only sparsely oovurwl with this tros.

Plate He Thi* raep shows the ai’cao within Ilto Gallatin ational I>ta*€»t that
were infected and rtKkoliti sporophoreu. Frm liehgen lake on the , tjtb

of tite forest to Haw Gulch on tiie !forth infected artma hmre been to nd.

Plats HI# Fislire | shows r eitorophcre of For-oa op ,ligintim on beech, t 4
figures 2, 3, and 4 show i™ioroj)!ltores of Fomaa | ~niaxdus# It will bo
noted on fiis'ure 3 that tie sporophore Itaa rown around a Lrtinch. A

lichen ia also presente

Plato IV, TIiiB ran the concerttrio growti; rings of the nyculi-M on agar*

This oulb ro is too weeks old. The *ito arena tre the ya.u”oat and

gradually turn brown -Siti'"! il;q.

Plate V, This was mycelium growing on JjQpujJtB trtrmloidep for V. days, Tho
xihlto iiyeeliuia are the youngeat and tite brown myceliun are the oldest,
Tiie untiro block of wood ia fully ccmtrod with the Btyoelium, Ifoforo
ttto block of Votatlua trainiloidea tma inoculnted with the nycoliui. it
wee autoclaved for one and one-half hour# and dll«wed to oool.

Dnrlag the 72 dey period 20 c.c, of distilled water were added by a

storlle pipette.



i-lato V1. Ttile BIOAQ the iayoalluia trzx>wlit: on :opsilua bolaeniffgn which wea
treated In exactly the aissc mammir na ilate V# It ia evident tliat
fun,pie dooa not grow as veil on this apeelaa. Jtoro wood Otm be seen

and a sunllur r,rowth of the fungus.

Plate VII. Thle shows tixo “rovtii of the fu%ue on a block of JOifttlue tret—
uloldoa at the n”™o of sixteen rmerttia and novan days. It vns trusted
in the ear.e manner as PIntee V and VI except no rrtvtor wee added. The
furv'us Ib still growing on the wood, find frm tfiis it ia uvldtmt that
little moisture le i*e uirod for the growth of the Aingue. Ootton vao
pieced over the top of the jar in order to allow for the exchange of

moisture, taaperature and gases.

Plate VIII. Figure E shows an old e xiro,lioro which has occtffBilotod Ilm
and i Toe it a whitish color. It will eventually Loooiod black ia
color. Figure S shows a young aporophora which is m- us Lrotm in
color and very eetivo. Figuro 4 shows a eporophoro liee both

the argue brosari color and the light color &* to ik;o.

lata IX. On the left of this plate is the Sperophore (a.) which uipurently
started its growth at an old brand' acar and hue then gone to the con-
tur Cf the troo. Dark colored lines (b.) alioa the invasion stags and
IfcsS the sap weed (d.) Is relatively free frm any InfeotLtin. The con-
lor of the tree has boon turned to a whitish punky moo (Ti.). It is
evident from this picture that the sporoplua-o is produced on the outside
of the troo end is connected dimctly to the heartwood. Itie fun, us has

e tondod Ite infection both up and down In the center of ti-i troo.
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Plate 11



Plate 111

Fig. 3.—F. ltaiiariua Fries, on Aspen. Fig. 4.—F. igniarius fries,
” on Aspen.
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Plate VIII

pig. 3,—youngest sporajahores Fig. 4.



Plate IX
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