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Basldtospore ell"seharge rates by sporophores of !. .@-

nentosue were sÈudled, [n reLatior¡ üo ùhe lnflueneee of llghtr
reJ.atlve humlülüy¡ and. tem¡rerature l.n both the ftel"ú alld, ühe

laboratoryr Ðlseharg;e fates netre reduqed. abruptly ¡vhen reJ.a-

ülv6 hgnlülty !(as r€6uced to approxlnately ?5É uneer üondl*

tlong of, oontÍ.ü¡uous d.arkn+es anð cûnstanü temperatür@* Abovc

?5 tâ 85fr rel.atlve huml.dltyr dlesharse rates $ere not e,ffeeted.

by ehen$es ln relaütve hrr¡cldity' ln darEness anù hlgh reLatlve

humtdlty, d.lseharçe :nateË were hlehly eorrçJ.ateù wlth teup*

esature !n ühe rang;e of 35 tç ?5F. Bhe lntroüuctlon of l'leht

ålsrupted bçth theee relatlc¡rshtps and und.er natural ecnèlttoner

the perlod.lci.ty of; dlecharse ratee was not correJ.ated. wlth ùhe

perlodlo|.Èlee of amy of, llehtr relaËlve huntdlty, of tem¡rer*

ature, but appeered., nevertheleeer to be exog;enouÊ and. nod,lf,led.

by the Xnterastlon of, the above ühree facÈors. Spore d.tseharge

rates ¡ilere nêgatlrely eorrelated wlth llght tnüensltles above

190 f,ü*ot below thls lntenslüy l.lght had no effeet. Ê, þPqen-

loguE elpetrrXaüe4 well on eLouðy ðays when feuperaturêË we?e

moüerate¡ however¡ trts hlgheet raÈes of d[lso;harg€ ooauged

tn the evening houre due to rlslng reiatf.ve humttllty and' d.e=

c3.lnlng lXght lntenslty' Ðteebarge deelXned ln ühe early raornlngl

hours úue to fa3llng ternperatüTêËr å' lgggn$gggg ls consl4ered.

aç chlefly a noetu¡'nal eponrlatorç

i.lrr.,¡:



Ofher faetors sueh as eporophore a7,zet ErowtFr rato¡

and moisture content, and sslL nststi¡re and nuÈrtent eontonf

wefe esara1ned, fn relatlçn to basl.dlospore dlee?rarger Hone of

these facüors were related to ehang;ee 1n gpore d.lsaharge

rates provf"ded thaü all were at a Level for baeld.!.ospore

dlseharge to o6&ü1lr $porophores Tequired at least 180ø $s1É*

ture content Ëo dleahargo epores at optt¡naL ratesr Unee-

plained varlabtllty trn spore dl.eçharge trates ooeurred. Lu

gonlg sporgphosesr

An tn!¡ortant phenonenon observed durlns thls stu4y

rces t,hat the døvelopuontal rate sf the h5rmen$.um wae not tittf*.

forn Ðver tlTe whole surfaoe* Ehle was supported by tnco obser*

vaüloRsl spûreË fro¡a tvEo aåêes of tbe EÉee sporerphors !ü€'re

d.lsoharfged, aÈ dlfferenü ratesr and. æpores frç$ the eame årÊå

of the hymeníun rç6rê d"epoel.ted. ln ülf,ferenf patterne f,ron

hour to trour undàr unlforn eonùJ"t'lons of llghtl tempereüurer

anf, re1atl"ve humldlty,'
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I$gn0ÐÜtTToN

Pçlfpoqqe .Ëgggntgggg Fr. !e a uaJor Ëause of a stand'-

spenlng d!.sçaee ln f,orosts of whlte Ëpr'ucê (ft.qpg €lPupF

{gosnçn} voss} ln sashatehew'an and' I{anl'üoba lwnttney i L9621'-

f8hfs staRü*spentn8 4lËee'ge ls Etrarasterlsed' by paüehee of,

Éead or ôyln$ treee¡ sone of ¡+Ìrlsh hetre þeen wtnd,thrown¡

anð resul.te [n 6.n epsä erea Ln ühe ueua}l.y dense spruçê

stand* fhe f,¡rnggË gfowË ln ühç rçote and^ Þutts of the trees

and^ advænpes slotç}y uBwarðe Oauei.ng a $ever6 whlta-poçket

rct* 9Ìre læportanoe of flr ,lg$qFtogpn a€ e çar¡sel asent ln

the stend*üpen!.ng ålseaße-eoapXes anå the Bathogentefty of

tho orgglttsf,È t¡ae been ühorOu$trïy stud.tred hy Whttneg (Lg6Zt

1g6þr xg6&r and r#6þ1"

P. tonentoe¿.s p¡od'uees annuaL sporophores whlch f,lrst

êppear nÊar dLseaeeù trees ln the stand-openlng area about

the thlrd week of Jul"y st ea$ålg fteke¡ Saska$ehewanr¡ where

the pfe*ÈnË st1¡{!"ea rçere undeftaken* Sporophoree oontlnue to

apFee*: untltr }atæ Septenber or early Oetoberr dependln8; upon

slî.uatLo çoniffi.tloner Ïn the button stage¡ the çÏ¡çrophorÉË ere

tan-so}oreü' þUü hecome ôa3ker as they expend'" A üypl.ca}'

hoal8hy' mäùure epôEöphere has a tonentÕse tiç¡për surf,aee anð

e, wht te hymøn14.1 surfâêËr Whft'ney (196e1 hae suggested' Èhat

ËÌre whlte color sf, the !üåture hyuenlal Burfe'ee f.s probably

d.ue tn the aocumuJ.aËton of basld!.osporee whteh ate whl'Ëe ln
)

äâB#* Otlter *haraÊËerlEü|os of hoalthy eÞonophores [nçluðe
,-::i:.;
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a pÕ?ê surfÊ,s€ ¡qhlch hae unlf'GnaLy sf.aed PÐ"€F' a thlok'r,

whlüe ptlëus &ârginr anü a high spore df.eeharge rate unðËr

sultable envLronmëntaL conditlonsr Hatqne sporophores atr€

nËually sttpttate a¡ld. a?ë al"wey$ etteêhed. by myeellal stra'nd,s

to a d,íseased footl these roots may be np to 3.$ en. belo¡s

the sotrL su?faoer The sporophore süXpe ls nomalLy eenÈralf

alühough lt nay be exoentrlc or lateral ¡rhen the sporophore

srotrs adJaoant to a treer etrrnp or log, Xn ovevunatu,re Époro.i

Þhofes, the hynenlal surfa.oe beeomes brownl thc X¡ores ooaleeoe¡

enù the sBorophore åe usuall,y attaohed by lnsects or other

nlcro-organtsms,r

$poroph*res have heea sbÉerveð Sromlng dtreotly frou

the trunk ûf, a treer or fro!û exBoseö roots, and. they fre*
quently aþpèar ln eof,l wltlsh hae been d.lsÊurbed, ät least oue

yêa,r earller* Dl,eeased roots always oeour nearbyr provldf.ng

a polnü ffom whl"eh the sporophore$ mãy d.etreLolrr Fatüsn and

Sfyren (19?01 ueed str¡orophores Ë.$ boundary lnd.lsatore of, d.!.s-

eased. srées ln thelr etudtes on the develcpnent of, root roü

sausef, by 8. $os,,Fqlo$us Xn pf"ne end. spruee plantatlone 1n

.H!.Éçonstrnr They found, ütrat roo8 tnf,eot3.ons extenðed no f,ur*

ther than three f,eet beyond the Tlnlt of the Xnfeeted area

a* dellneated by the oosurrênce of sperophorêsr

WhLüney (1962) gave Gonvlnolng evldenee ühat root roü

eaused. þy B- ,tg$.En,fiBpg,Ê may' be spread. a$ a consequenae of

roct eörrtacü between heal.thy and. üLseased ttrees. He f,ound,

that the f,ungus does nÈt Brow ln the sot.l and¡ fro¡a thls
loousr tnvade troe rootËr å.tte¡nptf.ng to expla!.n the role of

beså.d.1o*por€Ë l.n ühe epread of the d.l.eeaser he laoeulateê

l:.:r::
I r:,t i:
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baeid.lospóre euspenslons lnto snalX Ëitr&èê roots¡ thereby

$ueceçefull.y eausXng tnfeeüi.on (Ì{hltneyr 1963). Only ¡roundeô

rsots beeane i.nfeotedr The above facts strggest that roots

sust be exposed and wounóed, for basld,lospore lnfeçtlon to
ooouf or that beeld.losÍlores a,re ¡çaæhed thr+ughi:$he soll to
the wouneled, rooüs hy raln. lf,here !"e aleo the poseLblllüy that
sleer squlrrels¡ rabbltß tr other enall snlmals earry basfd.ls*

sporËs anè thus sêrve ee neetors of, g. @ffX&,ÊffiEr fhe growth

habXt of thls organlem- at Ëhe Sround. X,evel would. be cond,uÈitrÊ

to the vartoes methode sf dleeentrnstton oüül.lned.r

$lnce bae!-d.leepores of S* t-Erentosue are oapable of

lntttatlng root trnfectlons fn wounds {ttnttney¡ L963I¡ ühey

nay be a.u lnporÈant feat+r ln ühe sFread, of the dl.seaee¡

stnee Xü would 6eeü that anq 3ôn6*û!.stanee ep:read. of the

fung,us tçoulû requlre the exfstenoe of an al.f*þorne !,nooulu¡n¡

Baa5.dlosps?es of FoneE aqß,&Srtå, (Fr. ) @re' have been showr

to tnXtlate f.nfeetfon of 
'woundeê 

plne rosrùs and, Etuaps (Ê1eh*

bethl T95f¡ Walltsr 1961) and.l vrhlLe f,ers $"nveeti.gatLone have

þeen øerapleted,¡ lü nay be that basfdloslrores a,fe ån lmportent

soürte of lnoËulum tä d.Lseasee cauged. by rooü-#attlng fungl*

thle stud,y we* urrd,erteken prluarfl,y to lnveet!.gate the

lnfLuenoe of relatlve hrr¡nXdltyr temperatürÊ¡ and Ltght on the

rate of Bpo?e ùXdehårete from sBorophores of $r tp,nsiFtqq$s

and,¡ sêæonclartLyr tCI lffiêstlgate those aspeets of sperophOre

åevelopment whlsh na¡r be Fertlnenü to spore ülsehasge* Also¡

the effects of other faot,ore suah ae ral.nfallr eoll. noleüurer

soll nutrlente* as well aç epareplrore sLze, growËhn and nel.s*
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ture Soßtêntr tsëtt€ eXamlned ln nelatlon to spore dl"scher$e'

Llüüle attentXon has beer¡ dlreoted to rel"atlonshlps betueen

sporoplrore d,evelopnent anð 6porê d.lseharge 1,n SasS-dlonyeetes

by oüher" rsofkeïsc $tUd,lee ?fere therefore eondueted' on Sporor

ghore ehara$terlettee ðuch as growth rates, d.evelopnental i'
ata_gssr ånå ofr peeularlttec sf, f.nðlvl.dual eparoBhores ühat

f.nf,luenee spçFe ðls¿hepger Frellslna.ry tnVestlgaÈtrons 1nê1-

tåteê that a *omplex relatlonshlp eãfsted anÕ 1t.'$as ä€êês*

äo,r¡r to eapl.oy þoük¡ fle}d, and, ],abo¡lÊ.tory Xnteetlsatlous to

prúperly lnterpret the lçesÞonse of S* T,?*9Ëtoçlte to lts
*ffifrrr¡Hêfrür There,forÇr FÞþfÇË rcere es1lected, from sporoBhores

matntalned, ündêr a varte.by ôf êttvå1.snüental. oondtülons 1n

both the ff.eÏ.d. anê the laboretcry'

i'.1 ,:.::.
i.i:::-:'1:
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TTfBBASITHE BüPTEW

$tnoe thî,s stud.y ls eonoenred wtth three ¡ua!.n envir*

i1: ':!.-.

oramental facte¡rc¡ XlghÈ, tènperatü?€r a"rrd' relaÊå'çe huntdltyl
snd. thÉlf effeote on spCIre dlsakrarge¡ only those,ref,erenees

pertaldtng to thås aspeøt of spore disehargÞ w[ll þe d.ts*

oussedr åltho¡lgh the repclrt ûeaLs wlttt a Basltllomyeete¡ sonË

1ltsrature ðea]ln$ wlth other grÉîrpg of f,unsf wlLL al.so be

irëtlërçêd. brlefltr einoe ¡nost of the extetlng fnformatLon o¡

the f.nfluence of eytvironmental faetofs 6n ÉIlefê ûleoharga tn

fungl cteatre lcíttr norÌ*8ts8ld.l"omycetegr fhts ?erlêw groups

otasses of ftragf¡ rathet than eûvlrönmental facüerç etnce the

lltenature ûH the Eestðlom¡¡eetes le considereÈ, ln detall',
yEhtle' the llterature f,evlew of tltp non*Ba*ld,Lomyceües le onl.y

ånüenðeå to.glvø +xampï.ee of the rëstr'on*e cf these other fungl

to thelr enaf.ronæentr å eeotlor¡ ts noü ë.evoüed to the FêXar

tlonehlp bçtween aspects of sporophore üeve!.opnent ancl ËptyË

&t,eohargë¡ ås there rûèrê fe¡q referentss to thts toplcr $poro

genaplerg anû sarnp}t.ng have þeen GCIhÊlderoû ln e. seperate eeo*

tl.on for reappnç desorlbed. ln that eeetlçn,

Spore d.lecharee 1n non-Bssld.lonvoeteer

, S¡aong the Phycon¡ireete*¡ ühe fe¡ç eüud.les whloh have bean

reported sh6¡û that the perlodialt!.ee of epore ûloeherge ln
Èhaes fungl årÊ ero6enoïrs and ueuall.y ln reçponse to a Llght
¡Fereafterr relatine hu¡ntülty ¡r1]"l. Þe trefer?ed Ëê es B¡Hr

l_1:.¡: .

l:.' 1:' t':.:
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eÈlsiulua*l Fertodlexüles of spoee dtrsÊherÊle in Eå19þgÃËÊ, EE*

{Eul,lerr 193tFt flovlokar ì Lgtþâ} I åÉËgæÊPgãg tgþ?clna .ûdeÐ

(nttt¡ 19601' .99!$ågÞg1re, eprpqal¡Ls (6ostr ) Srånr & lhtnrs'
snd &gå$.åEÞgIüå rPr¡?rÌp* Eldaa (tallashanr 1969) were Ðâïr*

ðltlsr1eô by lfshtr lar¡rooð (193?) reported tha-t spörÊ d.Xs*

eharge ån ?he d.owny nl.td.ewe was favored by hLgh B,rËr and tü

was ÈÌrle¡ not d,arkneser whleh aceounted. fsr thelr noctprna}

patËe*n ef, 6psrë dl,6oha,rger

Spora dlacharge [n the åseomyoetee hag Þeen Ðstre êxten*

slnelg ç?ud.åeå ùPran spãre d!.eeharge ln t'he Baelðf.omyeeteer

and thts ls Llkely êue ù* the ease wltlr whteh !ûany åeoo¡nyeeües

alay be eul.èureû and,¡ eonÊÈqîrantlyr nanåpulated. $nêer &611.,¡

trolled. c*$d!"Èlone, *lurnal ïJërlodfelties tn respon*e üo. lso*

latecÌ" enxrttrçnuentel faoÈors have often þeen llïuetra.tef, ln

the perltheetal Ascomyeetesr

g,ÈghË hs,e pe'eÈf.vsd. Ëhe Sreaüest attentf.*n ås a EonûLtlon*
:1,n8 faptor ln Èhe perlod.l.øù,ty of, epore dlseharge Ln the Fyren*

omyeetes¿, Fçr examÞler SgsgeggËß tury!#+-? üe Sary åtE*harged.

sT)ût:ee wlth a d.l.urrtal pert odf etüy and htrehçst dt seharge ratôs

ôÉor¡fiFeå rüurf.ns llght pðrtoús {IneoXdr å9ÊEr L933| Pager [93S]r

üor-úarla ftnlesXa {Ë,ohr } ces' & ôe $o{r exhlbJ.tad. a pertodli.

trelËy wlth uaJrl.mum dlechårgê ooottrfing tn the afterta'çn ln

resÍ'onss t'c lle;ht {fngo:.d. end Ðrlngr 195?l lngoXü¡ fgdS}r

and. Ebeersaftons of spore dlsoharse la ååru$#g S,e.Èosê (!fånü* )

Kuntge shswe€ thet a Þerlodletty exlgteû wlth ü€atsltrn d,lE*

rIu eonslderlng thle ancl other Sroups otr funglr En€ fâvxerÍer
ls lnterested-ln the geaeral propeitteE of, LlghÊr 8Ð tlrat
ntudteE d.ça1trr$ solely with L[g]rt qual"tËy sre äst eon*ådçtreelr
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eharge þÊturrlns [n the Xleht perf.ods' However¡ f.n eontln-

ust¡s d.arknece thLe pe¡'lödtÉLty Oeased.¡ i.n&Lcstång¡ ühe ab*

s6neê of an €Rdogenous f,hythn (6at"1aghanr Lg62ìl' f,l.eht a}so

stlsuLated dlesbsrse ln ËEä*#!g naçrPFP?rg AuerÉ?rr (Wallrey

and Ea veyr Lg6?1, 8ålgþglgg ephapqeqpEJryrç Fa!.la. (Ineo}d,,

1965,}¡ enð ln 4so#HÊ¡ug Egr (InsoLå anf, oso¡ 19691.

f,trËht d,oes not always have a stluulatory ef,fect on

6pore dlçoherge Ia the perlühealøl Asooruyoetos and. e¡rotre

d.lseharee ln Daldlnia e,oao,ea!-qåqq (Bolton ex' FF. ) Ces¿ &

ðe l{iit* (Ineoldr f965}n ëgÉSgä,åå feËilåçq}.sFÊ (Jensen} saeç*

anü Hyp.snvlon flreeuu {Fere.) Fr* (IngoLd anå HarshaLlr 19631r

eppeared. tç be suppressed. bg llehË elnoe maxtuun sporÊ d[e*

nlrarge raùes ooeurred at nfshtn EgH&åH*.&g, 9ÊSÊå9S&,9Ë*, Fr.

exhî.b[ted, en endogenous 3hyth& ¡rlüh hlghesË a,sÉoãPoes dfe.

eh*r€rc oeourrlng tn tlre d.arTçneos å.n þoüh f,lefd end l,ebor-4*

üory süuåles (raay end Kranen¡ ï969')Ê F,fÞp,pTlfeP epkrtinésn

Fr" ) FF* aleo showed. a dlurnal, perlçdlatty wl,üh

the darkness (K:rame¡r and Fe&y; X968). Ehe Þ€r!.od.c'

t.cXüy was malnËal.neð ln eonülnuous dErkneger Þut was lees

pronouneed trn oonttrrurous }lghtr Ëeveral- other Ëyrenonuyeeteg

etnd,led by Hadgklse and Hsc'Têy (fp6gl were el.so observed üo

have d"twnal rhythue of Êpore dlsoharge wlth noeturnal Peelre.

Ingold {L9651 su$SeaÈef, that the neeturnaL üÍ,eeharg;c ob-

eef,,veå ln eone Pyrenonyçetee mlght bç due to either a ôXreet

!,nh1þltÍ.on of spßre dtpeharge btr lfght' or tts ettmu'}us þy

Llght wtth a long trnter¡ral between the stfmulug and the max*

l:.+l4rli )
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$ther factors ¡rhtgh have been foUnd. to lnfLuenee spore

ùlschafge by verlüHs Fyrienomyçeüês af€ ra,lnfaLL and BrH. For

exaraple¡ Ingolû (1953, L95?) ettee several. exenples af, d.r:'ought*

tolerant åecougcetes whJ.eh onXy Gondùenee sporê d.Lscharge *vhen

wetüed by ratrn. some of these spêGåes (e.8. Il. ,9gry¡eng¡'4p*1

nnay dleaharge sïttrrçs t"n dry eondltlone uelng Pofsture etoreü

l.n the f?üttinff body' Baínf,altr and htgh Brfir Etlmulated â.soö-

5p0?ç üisohatrËs in Eeefrfrfq e*I,,ïåqen* BrsÊ* l,n the flel*r ênd.

I.abora.tory studles oonflrned. the 'eorrelatlon wlüh H,H, (Iror*

tle anct Kuntsr 1964) r ln ä. ãelles of lrapers by WaXkêyr fiarvey

snü Hof,Ë;Ïrleæ (19684r X$68br an¿ 1969)r ralnfant was ohsçã{r6it

to have the greatesü Xnfluenøe on spüre dt.eehat$e rhythnç

{n some FyrenomyoÈteÉ¡ but tn the!.r gtudlesr BrE, had uo

effeoü on'sporÈ dteeharge undler fiçlû oond'lt1one* Feüuse& 8.9.

stl!Éulaüeå spore ðleeharge ln S. fþfp$X+ {Iuesld' and' HarstralL'

Lg6? lr å f'aot conftiwcil br austtn ç196&a) who found that a

d,rop f.n tlre H*fl. from 95 to 75fi be to an lmnedlatol but tenp-

Ðrary ångreaÊe ln ðtrgcha¡r$ë rate'

t1ùtLe tnfonnatlou l,s avall.aþ,le çn tl¡e eff,eeù of, teunp*

€såturÊ Ën spðre diseherge ln Aseønycetes¡ but Ineslê fX953l

sugigeets ùhat åtrsoharge [e Brobaþly arreeteê la aoet æpeolee

betow S0ç Eowevsr¡ torttre anù K,unts (1963I found Ëhat tenp*

çratuire flu*ÈuaËXr:ns had, no ef,feot ên åscsspo"e dleeltarge tn

g- p*Ilt,'eeng Xn the fteld end BÞo es wef,è releiaseû Èear thê

freealng polntr a}ühougtr 1n Èhe labsraËoryr hlgher teeper*

aturës1 UB tû âÛÇr sttrnulateå epore releeee+ $3rore d,ls6harge

ir.'
i.: r.

Í,; Þl.td-.: ¡
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ln nany Pyr*nomyçeÈes $fi¡Aied by ËoÔgk[ss and ffiarrey (1?69)

?rerê r¡6t â,ffected by tamperatuse flueË¡ratlsns tn fleLd Etudleen

Fem süudles have been underüal{ên Ën Ëhe faotors f,af,tru*

er¡çÈ.ag åseospo?e rçlease tn Ðlsoonyc€üesr Suerlls (}péSl re*

perted ttraü P-eÅÊïPd.eFrfË IçsÊrbçfeti 6rernnen was d.e¡rendent

øn 100ø R*H* for sporo feX.eaee stth $.ßxiuun dlsohar8ê üGGllÍ*

ïln6 a* I?Ër Skt}ting (1969)r süttåylng the säne organl"gu¡

f,qund ttrat rai.nf,a}} !ùhlûh Lagteé fotr sore ühan & hoursr øþ

üempereüu?es f,rop 1? to '25Ç* Sesu[Èeê ln ua,xlmuu êsôôepore

rolease* but gkfl$n6 êåd. not notê the sËrtng rel,atåonshlÞ

!ülth B*Hr that Eoer]"ls repo"teðr

Few sfirdtes *n spore dlaoharga ln Èþre Slrnel TuÞerfeettr"

Ï¡ave ÞÐen ocmpleteüï nosf stud.i.es de*!"Íng rqtth spo36 P¡roélrc*

tlon ln eulturer NeVertheless¡ f!.eld studi.ee have shown that

Ê*H* and ralnfaLt, are f.uportant fpr 6pore d'lsehårge bf so&e

Be&bês6 of thåe 8rÛûp* For exampter FtereðsÈh (x961â) found rr''

the nunnþer of epürës of ##åSh$"qgXEl,.4& Ínfp,Lçe* {$r4' } prtre

ln the aÈuonBhere lEås hl-gher folÏowåsË ¡fetrnfalï¡ Ëfgh n.fi.

auÅ ra[nfaltr were als+ fe.rüÐeble for FItôtre tr*I€Ê.se tn f{f4¡
Sî+If,f;fe. pËã{F+S, taîr (Sarks¿e}e an4 åea$.ç 1961} and- $- F,qtaee

(6*er) $aoo* {$leredåthr $64]¡ tther stuåtes sho¡refl theÈ

l.fght hag ns effeet ÞB Êpore di.saharge ln gr ftP,qFloËE ('Here*

Èlthi r961b)¡ whlle llght was f,avçrable f,or spore dlsoharge

ln .Ê&gSHåË$Hå#. ÊBr (Fad¡rr 1969).
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Snore d.lscharee 1-n Baslêlonysetes.

The experlments repú"teú on 'lry Þul.Ler (1909) we¡re a!06n9

üÏre ft,ret exüenslve etudles of Þael,dlospore dS.seherge, Hqny

öf hls etudtee deelt wlth Fplygop,qå FgÉuåB?BuS l{tohell ê* Far

and he deterulneü the presËv¡ûe of dtaoharged, sporðF ln the

attr around the sponophorê by Ëhe bean sf Ltrght nethod* Êy

thts uothod¡ å oÕnsentrateð beaæ of, l[ght Xraselng througþr a

otsud of, spores rendore them eeaå.Ly rrt eå,þåe* aRd ,ühås erL

abl.ed $u1,Xer Ès estabtlsh severåI retratl.onshþs whf.oh êFß pêrri*

tlment tn, tt¡ts etudy¡ but eone of ¡qhl.sh are hesef"n oontra*

d3.uteå* flls malu premlee ¡ras thaû BT¡çrê åS.aeharge lra.Ë cûÍr-

tå.nuerue ÐÐÉË i"nlttated ø.nd"r provtrdefl the eporolrhore ¡sae suf*

f,lolently uolæt¡ d.lseha:nge oeëurrcd rsgaÌdXeeç of atuoeBhorlc

molsturo oernÈent enct Xlght oond.ltlonsr He observed. thaù åry

atr oeused a æIowør rate of spore fell, but dld not llnk
thl$ wn.th a slor¡otr dÍ.eohargë rs'tör

Bullerr$ esntêntlon that atmos¡ahertc ncLeÈure eønêl*

tlene dei nst af,feot baæf"úlospef,Ë d.leeharge rataa regel.ved

little suÞpprü frCIu traüer ?sefkers* flre nctgture øonüenü of
the aüuos¡rhere hae been shorin Èo be a regulator of, Epore d.le-

+harge raùeg tn otfier çTasgeÉ of funglr &6 weÏ,L ax the Sa*¡.,u

e1d,åo'rny*etes (et$r Boberl.¡ lpdlll r ãowerreß1 1n fg58r Pe,trnas*

tçis çbÊefråt1.ons !,ed htn tn agree wlth SuLler that BrHr

dc¡øe not greatlg effeet spore dts*ha:rge frcm woudy f,ruåt

bc&1es of porold fungl an Låv$.ag ùrees. Tn f,953r InsoLdr

malnl"y on ùhe haels of, Butrlerr s sürêl.eEr pub3.lehed hte &grêe+

1':*l:-\¿-:/-ú*iltiì-:Â1
l.^'¡
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eènt wtütî tÏ¡e faet that d.3'scha¡ge ðoêurs [rreepeetf.ve sf

raln of RrHr provlded. that $he wa?er eapply Ëo the frultlne;

bod.y ie sufftel.êhür Ee streseed that this 1s partLoularly

true anÕn€i the perenntal. Botr.yporee* Hctraeken and foola lL969l

obeer,ved that varlatlonæ Ín sBÐr€ d,i.eoharge by FBl,¿ngf+S

TTISSIÊ1g (BuII* ) Frr dLå nst appear üs be oorrelated with

ohangeg Xn temperature r¡r BrEr

The Stteratrltre eoncernl#b Ë,. ffiËÊg eho¡qs thst there

ûs ålgagÌeêBÈÍrü ae ta the lnf,Luenee of, BrH+ Én 6pore d.ts*

eharge ln th[s speetes* Rlstrbeth {}959} obsersed. thet heavteet

spors åeposttX.ôn oÈcl¡lrreü after Prnlon€;ed' ratrnsr He haü Plrs*

vlousT.y sholurr (Blsþbethr 1951) that spore èlscharge deoseaeeû

d.urlns dry weabherr Ëtnetatr (1963) oþeerffieå e üeflnlte Bss*

sonal patterû of *pör€ produotlon anð d.i.sper*e1-* Þurtrrg ¡n|"d,*

suurstêlrr whea the tempeyatu3le was aü tüe þf,ghesü'r ËpsrË dle*

Þhetrrge ?rå.S }öîsestr Ðnr1ng ühe splP!"n6 and eafl¡r åuffrerr û[s-

eherge l"notreaged wlth Increase ln teuSrefature* A d.turnal pat-

tern ¡çae alss oþeewed. by Slnotratr {1961}l l.n whlah the lo$esü

ratg of depost tXon oeeuged. d.urlng the nlght ønd ùhe htrehest

durln$ the afternoon and. he fc3.ü tt¡ese f,lustuatl+ns w€r€ oÇF*

reJ.ated wtth temperaturo $hå$ElÊs and werg $ot lnf,lueneed' by

B*Hr Hçweverr Stanbaugh ç,L962) r meesnrlns spÖre ûcpoettlon

on freshly euÈ þlnê $üt¡Þpsf observeð that the greategt

s1)ô?e loað was depoetrted at nlgl¡Ë* He felù that EçHc dtd. asË

Ðn spo?ß t¡çLeasËl* J.ew B¡Ec belng noçf fe'rl.orabtrËr altlrsugh ühte

d,oes not a.gre6 ¡rlth hls flndlngË âf a grÞaËer nootlrrne.3. øpore



¡; ; îr':-r:!;'..:Y
l'.' .. :: 1 1

12

ï.oaeL. Boøere (1963) stressêÈ th* Ímportånse of nolsüure ãg

an !.nfluérrðÉ ðn he.sld.Lospotre f,lsçharge and. reported E|¡røl

eporophores of S.gæ4gggg nolstened. by raln read"lly releaseû

basfd.S.ospûrêBr Schntdt and Hssd (f965) r stud.yln8 sporophorês

nâsntalned' ln envlronnental- øha'mberg¡ the greenhouse and !'n

the traboraügryr found max!.num #prlfe release oecurtred und,er

oondltlons of, hlgh BrH. end 'a'nosturnal peek was obcerv'eð

tn the greenhouser tr{ood {1966} öonftrf'Õed' stasbaughf s ftndlrrgo

that maxtrung $Þore dXschergÉ üeÊurred. st mldnleht and the pLn*

lmum at noonr

fhe rel.afåonehlp bet1sean B*E* and. spore dlseharge hes

been stud.teü Xn other Easld.lonyeeÈes. F'or exaspler Ga,rÏ¡en-

ter (19t+9) observed that hleh R.H. favored spore d.lschargle

ån ägÅåå.gglggg fiî.ÏîEgf}Èftsg (Pat.) Eoserer Ðesrsot txgdo!

çbeesre'd fhet basldå.ospÐre èlscharsp ån PÆB$g lsn*flqtqe {t.
es Ff r l trtoltr was poultlvel"y oorrelate4 wlÈ,h $rfi* äo'beri

{1"96tþ} ehowçü that aptl"mura spoaÊ d,ls*harge rates Xn Êgþ$æ-

S.þg$ågS fr, çuourred. und.er eonclltÍ.ons of htsh B,$. aað hç

obearveð the $&.rne behavlour wlÛ,h sporophores of tglvporuet

,furræglåå Pers* ax Fn* Tn the Let?er speeiesr ühe rate of,

Êpot+€ d!^esr¡af,ge f;eÏ]. lmmedf.atel"y when the RrE+ wae changed,

f,som 96 to Y&fi, üoberL (19651 also ehowed ühat sÍ¡âre d.ls*

oharge by the agarto¡ l¡eBlqtq cor-rrad,ll HulJsnan ex Orton¡

$.ncreaeed, ¡råth lnçrease4 R*Ë. avrd the nr¡nbers of spores d'Is*

eharEed bv CroRa.rtlu¡¡ fuslfo:roe Eedge. & Ëunt ex Cunmc Trereæ-
çln1larly rel.ateÈ t* R*Hr {6now a¡aô Froelt"ohl L96B}'
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Many Hasld,Xosycetes exh!.blt a rroeÈurnal patterä of
spore dÍ.seharge whlch mlght lnûlcate a preference for hlgh

RrE, Ganod.erma appJ.anatup (Pere+ êx Wâltrr ) Fat, exhlbl.têd. $aax-

f,num sprre d.Lsoharge rates 4urlne the porÌ.od, f,ron 3,9,A0 to
0!100 hours and. e ralnlrnr¡n rata fro¡o 0800 ts L800 houre (Sreer*

amuLrr¡ X963) and. th!"e d.lurnal perlod,lelttr was only dlsrupteû

by retn weÈttng the f¡r¡ltlng boûy. A noeturnatr perlodletty was

alss obeewed" 1n the rusül Für,s.q4nlgt ¡aqlyRÊea,rrn Berür {earter
and. Banyer¡ L96tþr1 and. Exobasf.dlr¡n yelrans T,lassee (Shar¡mugan-

athån and. .*ru3.prâgäËeenf 1966)* Ifsnns a Htrst Fpsrê*trap¡ ÐeGroot

(X96Sl faund ühat a dlur,na1 cyole wÍ,th nooturnelL peaks $oðTtlr*

rcd amonër tlre f*resü f,ungt he etudled.r træ 63¡s61es studLed by

Ð*Êrootl Fom+ç fo.menËgrLue tÍor ËjE Fnr l Kleksr showed tmo peelrs¡

sne øfter sunset and, ons ea:rly [n Èhe naornlng¡ s eltuaÊlon

sin1Lar to tl¡at reported. þy ËÈLey t1952) for S. furylLartu$,
.Ad*lt$'onal fi¡ngl whlch have reaentl-y been reported. bo

havo nooturnaS. $prrue d"f-e charge patterns e.re r p,olrq.üruE qpÏìwq$g-

å99åå Fr' (¡{oeer¡ 19?0 ) l4g*eE ffÊ,rþ*FtTå, (Ëtt* & Ga}x* ) lron

$ehrenok and. Soauld.tng¡ F. ff esllls Berk. & Vunt. , ÅÐpg
pg¡*åS Fr*¡ and. g* marnprqgw, (Berk. & turt. ) Cçoke (${oGreøken¡

x9?ü! and Êmlråardp *S.*}.gq tVahl ex Fr¡) q,*ár (!{lsrrerta;
tr9?t ) , lfhe pred.o¡nlnsnce pf soeturnal pettenne ls 1n eccord.aneê

wlth alr *pora stud.l.es çf, Htret (195?) and, the æbundanee of

examples elteû l.ead.ä one to suspeot thet hieh Ê¡H* at nlght
hæs a f,evçrnb}"e 1nfLüÊnëë ün spÐrë då.*charge by Þasld.lonyeetesr

l_4;í".Íiì



14

l4ii': -+rl

Íemperature hae reeeÍ.veå llttle ettenË1on eÊ a fae*

tcr Ínflueneing basS.d.lospore d.fecharge ratee* Bul.ler (19091

found thåt Fepaltfd ÞEt*lå++ (L. ex Fr, ) Fr" ehed. spsreÉ

at S$. Spores were dleehargeâ slo¡rl,y et 296¡ but uat a$

33Ë an* aboçe* Spore d.lscherge !,n Sr þp,ppS$l,ry (froberf¡ 196t+l

oeased. aE 2$ üo â?Cr wtrllo ten¡rera.tütres below 14. SÇ Þre*

vçnted. or reduEed, spore d.tsoharge 1n $r t*qtfgçqe ($no¡r anê

Froe1l¿h¡ 1968)* Btnçlaxr (fp6l) observed a ðlutr$a1 pertodn ::':
l*tüy ls eporc df.sohêr$e ln E* Rnt,rôçPfl wltloh hË fslü wa,g eÕn¡l i,,,,.

[:,..1r,
dltloned by tenpesg.turer

Al.ëhough few studlee hare been nade, lngolå {1953)

fwlt that lltrht exerte4 Xltttre d,treot lnflsenee orl Ëpere

115Epaütron ln the ÊasÍ"ülonycetegr &ç ouËlåned lrt thfs revlew¡
:

$ðn*Bå.É1dlemyoetÊË eäd partsøu1arl.y ..å,øeomyeeüe*r ære htghly

seaç1tLve to llght eondf.tLonlng* BuLleri a studlee of $r
squqþaÊus Led. hlm üo eçneJ.ude that l1ehü dLê not !.nfluonee

s3)one dlesharger $rre1l (Lg?2,1 eþselped. t?¡at the *ponee of

'lFramete s' serfua.ùis Fr¡ a,nô tenaf,tee eaepi.e.rÍ.a Fr. Tùelre d.1s-

oþlarged boüh fn oonttr,tuolrã d.enknese a,$d eontÍ,nuoTr$ L1ghô+

Fpora &lecharge tn f,,* Så^@g*Fgffi, ¡cae ðtüsngl.ãr lnf}n*neeû þy

trieht ¡ui.th uset spe¡res balng d.leehargeù d,tr¡rlne Ëhe nigbt f,r6n

tr80ð houre Èe Ð60ü hoursr whlle a euall,er numbar wétre ðls*

çharsed ln tÍ¡e d.aytl.sner wt.Ëh snffty d.ays flipþ?çselnê! dle,'

sharëe the noet (ûarpenter¡ 19491* tleht haÉ no effeot en

spÐre diecharge rate$ tr¡ gsbestre stndles (196tþl of S+

åo![slrÏ'rÉ,. $Iuflrila anð Ïrtooå (fg6g) observed thet $ÞorÉ dlseharge
ffi

i : .:: :,.'.l l: :.r'a':
l. I ì.-+ì.:.: r.

l::'.,.':.._a::.j
l:j.::J : r.:1
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ln Foruec rtagry,F tBcrko ) flten lsas regulaü,eå bf llghül Ëhe

fungtås exhlb[ttng a d.lurnal perloôf.elty with peake oëOll1..t

rtng 1n the dark hoursr

A notable stud"y ts that of üay, Hutehtnssfi¡ end {eg*

gert (1959) tn whf.ch ühey shoîred that lnherenü rhythns ef,

6l)ôre dlsohårÉíÉ erlst fn Eg*gSgË gtþ.qqqp Fr¡ wlth dençe

spore d.eposlts resurrlng every 30 to 90 mlnuüçs. !. f1le-

EËgggg* al,sø cxhlbåüed an end.ogenous FhyËhm of s¡lol*e d.Í.s*

-ehargte {Ëarpenter* 19t}9)r t[É other exampÏ.ee af Xnherçnü

FerÍoflÍ.ettlee ln the SasÍ,dåonyçetes rsÊre rspÇrte4*

Few eüudfes have been uad.e on spore dlsuharge ln

F* t-prn-en*LqbËi bnrt ShLtne5rl obçarraü that !"ow numbers of
*-ffi'

spoyöË wêttê dtsøha¡rgeè froa oporophores d,urlng; het anå ûry

oonêlt*"ope$ f.r$r üenperatîpëõ f,ron 21 tç 2ft anôHr$r f,ron

Ê0 ts $0É tn the afte?Írööfr* Ðtr*oha:rge rates ?ter6 parüleu"*

].arly low when the tenperature r@asheû â?ü or htgher* ffiFren

(1969) üf,se1.oseü a reveretbÏ.e halü Èñ ba.stÈloepore Êlsoharg¡e

at 30C and a petrmanent €6gsat3.on at 36ür Þnt sporês wor$

casü at eT"l te¡nperaÈure leveLs f,rüB l} tc Ê6G* $frsn alec

obeerved the ansultaþtl.tty of l.çw ÊrH+ for opttm$s¡ sltsre

d!.sshåJlga an4 f,otrnrt thaË Ð and.3âF R.H, $ere å.nsuf,flelçnü

tç uatntaln e long slrorec'Gasttng per!.od.' Ha8çnmueller {19?0)

reporteð a perlod.f"oÍ-üy ln sþore rel.aase of S' lcnepÊafll.F

wlth rsF,xJ.Ee ln the earLy s.fternoon and. Leüe eVenlng hoursr

l:-'-'r:'

l.:'
i;-::i



$tnee â nê$ eanpler Ls deecrlbed heffiù-f¿ and, thte was

6sed. ln tbe present lnveettgatlonsr end. slnce the authcr

l feels Èh6t eenpllng teahntquçe have been ah l¡ûPçrfant tn-

; f;J.uenoç on the conelusåong rêaehsð by nany norketrsr and

has pfûbablãf måsled soãler lt ÊËe!Ës ÞêrtlnËnt to brief,ly

:i rêvåeff sp*re sa¡nÞll.ne and. epore $emplerË, 
_ ,

; þeeuÍte of 'afr #pÞre süud5,ee uay nct be Ind.Xeative of,
:ì'i sporÊ êåsehe:rge rateE¡ atrthough gçlteraltgatlonç çûnësrnlng

I tþe Trerâedi"aåüy of sTlÞrê dlseharge tn partieuLar 6:r8ãrrlsne

i havç þeea ss$eÏ.Tååed froø Ëhe emenlnatlan of etmespherle ËI¡ore
I: ÇonËent*Sè¡reraÏ f,a*tore ¡nueü be eoneldet'ed, ln ghooslngl a

I *å&p1la6 lnetnilmoatr ffËûh facùors Êret the sf.se of, ühe 6por@s¡

i tfiø affl*Í,enoy of, bhe saapLtng insÈrtr¡eest åo trep theEe

#p6fËs¡ the foree wlth whtch the sþorês a,re d!.echaaged¡ and.

r the a,mount of ai.r turbulenuer lngold, t195?¡ suggeæted. Èhaù

the perlaûtalty obeerves rrtth a trap saçh ae tbe Htrst spßf€r

', ü3ap* whLsh lg nsr,uatly oÞerated. et on* meÈer above tha

6tround.x il,ses nøt neses#eflIy refleet e ðerresponÈtng rhyËhm

1n spore l"lhelattr,osr Iseverthelesg¡ a eËud,y 8l.vln6 er¡ld.enee

thaü the sampllne; tachnlque Hay wrt be åæ*portanü shoulå be

nnentåsaed* .An exn¡n3-natåcn of spores of planü pathogens ln
the aÍt bf $roeranulu (f959lr partleul.erly those of $åi:

ÊpþJftfiqtffi¡ slrowså Ëhat the numbor of spor€s oolLeoted during

4fr.:P,'¡saffiFtrl-ug üeehulques wËfe ooßPerebÏe wLth ähoee d.ls*

L6

l':r,'
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oherg;ëd d.!:reetly ftrsm the spotroÞhorer Shås ¡çes the onÏ.y

suoh etuåy r€Fsrtêd.¡

älreÈf s f,L95?l çtBd.les ehswed. t\zat aIJ. groups of,

spones ex?rlbLted, a typlOaL dlUrnal'per3.odlcf,tyr tclth &seo*>

$psreË and, þagldlaeBoree eogp?felng whaü he called the rd'aup

e,frt sptr*r He ffig6eËte4 f¡.9591 that the developmont of, a

ühtsJr ÞounÉary ].ayer of air under oâ,Iffier nlghË snudltf"onn

Le favûrable for the airpÉË,råüee of spflre$ å.n ail**Eamp[1nff'

treps.AË någlitç, the eoupatratfvetry snal"Ir fragXÍ"ø bas1d.Ê.o*

spores atre nst ae eaç!}y transïrorted to ßneat heights nor

ätre they as eubJeot to deeoåeatlsn* thuer the eampllng te'eh-

u!.que æay def,X"nttely 1nf,ï.uçnee thæ nurubeys end t{ln*s of

. spores traSrpod^*
l

: gpðrê sampllng lnËtrr¡nente fatrX" tnta üwo esteffiorfest

i thoee athçse pur.posê l.e to øauple axF' epçrç¡ oontenü sf' alf
f,XorElng through the lnstruuenÈ X,n suçh s. way that spûrss

âre funp*aüed Ðn â sr¿rf,ase whleh 1E uqually søatêd w!,th Mee*

el-lner Ellfeonr or g;Lysa!,ln¡ and. ühose lnEüruuentç used for
*elent!.sE sporê trapptng whare ühø lnvestl.geüor le fnËer*stect

Ln Èhe nurüþefä sf, a epeel.fle klnå of spore¡ or $pors d.fsoharge

raËes f,rom a epeelfle or$an1Éss* fhe latÈer uay depenü on

af.r*tonutts gamp3"lng ör Ðn gfs"nltåtåonr

Ëf the ftrriÊt üype of samplerr Hlrstts (195å1 autonette

vo3"umetf,le spore eampler åþ well*known and, f,requentl,y'useô.

Ste matn d.ravcbaeks arê thaü 1t requires â!t stternal polt€f

eupply and. Íe retrstirrly ñon*portable¡ *re$srtr d.evel*ped a
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portabLÊ vcïr¡wetrla spore trap tn 195¿+* çrlrleh waø not å Õotlþ

tinuous aanBler; Fad.y (L959) üeserlbeð the Pad.y*R1¡tls Ee¡a-

pler ¡slrlch ls a portabl,e¡ oontlnuÕuÉf vclumetsile spere

trapi Ðther lneürusents whleh sample a,lr are eesentlall.y

baeed, on the ae,xÊ6 prlnclpl,e as filrsürs spore trap (e.g,

l,lrin$õtsnr ].96]* ltraaer and Fa*y t L9661 PçweXl and. Horf,r

t96?ç Fathak and Factyr X9651 and" sehenokr lg6l*1"

ïa Èhe sescnd. ça-tegory cf ea¡nplersr stufrlee have ilsu-

ally been maêe .by slæpl"y plaelng eÏ"ldes beneath the sporer

phorer Few sther sanplers for oolLeetln& sForee lurmedlately

upon dteoharge f,rçm the frultine þo*y haçe besn d.eveÏ,oped.+

fngçlú'(1963d L96?l use* a repore êI.oskt ln hls efird.J"es of
dfeeharge fvon organtrems 3n uulture¡ whåIe Hoocl and $ohmlüü

(1966) d.eeorlbed a Fpoüê ürap vrhleh may be pLaeeú öþe oevåt,å.Ç¡

açter b*Iow tþe t$bç laffer of a epçrophore* fh* lattçr l,e

auüomeÈl.g arld sporeg are ÈepoËÍ.fèd ón e, 35 nw* photoeFephle

ft lR Ftrlp ¡ryh1çh ls satl,onl,ens at eaeh semþ3.ång &f,ê&+ $lnee

the bulk of; Ëhfs Snstrt¡ment mtret be beneaÞh the f,ruLtl.ng

hsdyr f,t le nst snltabÍ.e for stueLylng etlpttate sporophores

suçh ae Pr tonentozuEr ïhe Xnstïument ueed. trn t'his etnðy

ls deecrlbed laüer ln thle repotrt*

f:::.Ì:
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HAIEFIåT$ ASÐ N THGÐË

üeserlntlon of the slte

Shls stuåy wes u,nÉertakgn aü tanüle.l"a.ke, SeskatohÊnan

snd Ín ühe Laþoratory of, ühe Wlnr¡Ípeg FederaL Fofestry Ðe*

partment* lR SagkateheÌ{ånr Õrt the ette where flelê experl,*

r¿ent* rsere eonðuctedr ån .?"?,Fpgle"qPg oaußeÐ a whlter"¡loeket

ïût l.n the roots and butt ef whlte Ëppueé (å,* ml$Lgal and

blasb ËT¡ïrreê {å* ffiËåËËÊ, {t{191* } BSPr } ¡ fhç ø1ta was abouü

trryg aûreg !.n a'lpea end ha.s been æge¡*lRed fotr severaS" yeare

beçarass of She anaual. appeåfange of, eporophoree of $. üWE$*

tege$ and the prregenÊ€ of a l.apge stend,*npentnã¡ f$krf.tneyç

X96ãï tFte*l}r fhe vegetmtlon ,oosts{sted natnl,y of a nlnture

of dS ü<¡ S0 year*alü nhåte and black ÐÞruÊê and. the eree ?q&Ë

aü the e4$e of a poBlar eËand (H,fffå1up ÈrgnlTlqldÊe I{tehs} I

roltËsqråentXg t,here nas ËsEþ overlapplns of ähe tlxrss mpeeÍ"eer

l{here thepe epecf.eu fo¡meû dçnse stan4,s¡ sphagnurn ness gren

1lr a eonüi¡luaue layer and. ¡sas the preÈom!.nant grsun* 6ûv€r

aedsçLeted ¡rl,th oseaslonal herbaöeoun eBeofesr

Ia areag where the dle*eËÊ rq€.s partteul.s.rX¡¡ a6r*f€¡

anå ühare wëre d.ead anå faI1€n tfees, uuah eunl!.ght reaehaû

the foresù floçr nrorådtrng etyptoe.l ground eondttLon (Ea¡e*

pareü to thaË êû,oufrtng ln a eloeed spflreê stan&}. In tlreee

ßpen afÊñß the ground, çover çontalned. Legs sphag;num nogs and,

a Ëreafer va?*.êty of herbapeoue speeles and ehrrubs trçFe found

lueluütng wt"ntergfeeu tPf,eçfe ëE'lr burlohberu¡r t.ggruHg g**å*
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Flg. 1, Stand-oPenlng caused- bY
g. tomentq -sus root rot.

Flg" 2. Spore sampl-er ' l/6 nat" slze"
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lS,egqj-g Lu ), Labsed,*r tç*. {I*etræ .#Ëgg$lgå¿gåS}ffi *ed"er} ø lw3.tt*

f lovrer {Ãåpp*ga bggggåC L. } , anil *::enberry {Yegçåå¿pp gtrÐ*

,åffig3tg. L, ) * spcro¡ilreiree mf S" -L*gçn-içpglåg appÊF-'red. to gravr

T;esÈ i"n ehad-e<å areae "¡¡here sphagnuro mÕss **eu-rred- T'hey alss

gre'i'r ln sunny, cLråer surrsund.S.ngse but vrere euseep6i"k¡1e tc
*es3+çe.tlCIn ån sråeh P.tea.$q

The s¿:1"1 had. a Low pHe *ypåea1 *f d.sseasecT areas (van

Grnenep¡*ud.u 3956) ancl alas +f the ûrey*wç*ß** 'Þype" De*ailed

anaS"yses *f the scliJ-s during; thls s'budy sltov;ed" 'çhat, the pH

ûf the huraus L*.yer rasged" frCIm 3. ? Èc 5u 5r th* pit of lk¡* A

Prorlzon frc¡m ).6 tc 5"2, azlrI the pH øf th* ß Ït$rlznn frcm

l+,7 to 5o6" The s+lL texture varS-ed. fron si.Lty sænd to -'rænç11

T.ean' The pereente6e sf orgå¿rile matter l-n thc¡ }ttr:ff¡s Lay*r

rangecl frçr{ 51, te Ê2#u whi,l.e that of the csi"nsral. S"ayers

rængeci. frrrm t,? to ?"ífo, The s*3.L ecnta3"ned" lort ara*unts of

sc¡}u.bLe sa,l,bs typloaL fcr aonlfer*ras st:lls i.n that #.tê&.a

Åe Ëoün as epor*phorÊs i,iere sbserr¡erl pvl 'Ðlte stud.y

#.treå¡$ their 1o+aËlsn wac nar?ieel wit?: 'nro*S.en etalcesu end

thç sla*u €a.te f;iret seerx' a.nú.3-noatlon of eagh sponoplr,:re

were recerúeeI, ft*.3.1y exaal"nat3.r:n eif, the slte ffeveaLetl çerta3-n

gr*upings *f æporoplacres w!:içh r¡ere suåEa,b1e far experS.*

m*ntatlonu These ür¿-:uplng*q v{erç eeJ"eeted" Fç thä'? æ,t leasÈ

fsur sparoi:horeË grew t"¡lthtn Ð"n âreå *f approxåmafiely 3

f*et'b¡r lp fee*" fh3.s þrâË "cc gyls¿r* ÈT:rs.t thece roi*rrLcl tre suf*

ffsJ-ent spr:r*phr:res to al.1*r",' for t?re }*gs *f a'b Least *cle end.

bkr-'t e3.1 sp*rcphores çs*uld 'be enel"o,sed ån Èhe pl"n*t3.c tes?Ës

1;u3l-t f *r experLw,*n1;a-*1oÐo
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Eþe-*:¡-c tlsrt *pf*cprË.Ê-*ç:1å#Ël äg "

'lhe .sl)frv'* san-pl-ers u*e¿L i-n thie *Èur}.y wëTe Êes3-g*erå by

änÐ" 1',1h3-tne":¡ e.nd. bu3-1& by t*G"T{, Þ,*ryø ir br3"ef d.e*erâpt3"cln

f*J-l-osa* e e 3^, $ veat b*,ittery*opereted- transLs'c*c'lsed clc¡elc årclre

a niinute ha.nd 8* ah5"el¡ tres attacheå a waärt,et', taoe eeel: hcurt

lhe Ðs.Ën€t cåwe 5-nto eentaet w3-th a s-*slte?rr cLo,gfng ltu e*rd,

t}'lus çr:nÏ:J.eti-ylg s, etreuS.t p<:r,rered. by t','rer 6*Y$1t ba,tterl.esa TþrÍs

drsuit drove a *rnaJ,J- Lever forisard Ì"neta.nf,3-y6 t+hl"*h r¡¡a* therr

prll}ed baci: hy a sprS,ng when th.* ei.reult avas hrokenu The Lever

fltted. J"nt'o æ. nntch on. a rl"gtå ?*trnch a]-umånue d'å"se wlt5-eh was

attaeherl t* t}'le apparatue by s. naa6net* The c1åæç c'evolved freeLy

and, ünce per hour wa.s pushecl f*rerardr e$ that tt eonpS"eted- a

revel-ut3,crrl ln 2I-l ltours" The apl:aratu$ ríåß el"nnnped to ü' YLng*

süand. an$. pr:s5"b3-onett ,ç'fr *hat tkre e*Se *f the .llst t¡æs úårectly

hen*æ,th tire hyrnenlal surface, å fcll- d.isÊ* f*rlncl nlnst *ultç-þJ-e

hecp-uge lts shape t¡*"s nçt ehangea "l:y meistc,re eondl-t.lovìsg Ì,,;e-s

taped- ü+ the metaL dlse anß tr.ienty*frrur 3.8 ær*r setååFÊ covers3"f-p*

þ"'ere Ëlued s¡,,-en+tråeæ.J.]y to bhe fo3"1 r3"isc (Flg. 2l , Tn tlrlç u¿råffe

?l+ one*hnus spore rleposlts were otyi:alned fro$ eaeh sporophore

each day* f!:e d"rÉÊss T¡rtth t,çversLLp.$s ffiere easl}3r reqeved end.

repl"ered i¿hen TÌëe.ÕssEFgr

.å f*i.3" teinpS-ate nas f l fteÓ tc Èl'l* e¡:r:r*phore sr] thst

only LB squå.rie îÊms *f hymenlaÏ surfaee ?rËre exposed aRcl the

d"lsehargeel rutreÍ.J-a.gånous spûre,ç a¿lhered f1rm1-y ts) the 61ae*

enr¡er,sJ-1zls" The €j.,$tç.rnoe betr,seen the pclre 'su:'f*"ce atrd the

eir3-Leef,l.ng ßi.,Ës wÊ.$ l"*2 rsrm.n u althotngh thls tlistsnce ßÕß1e*'

tårn-*s ln*x'ea.qe* to 5 mm, T>eçaure *f n6he sle.nË*rl s?æture öf
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Ë#iî}e #f 1:k* spúrÕp3ity€#ç

rqLS eri:pÕËerï" fE:3-1" d.åçe,ç i{ere "preeetrvecl J-n herbarj-u-ïå

Ì:*¡ses s.lrd- r¿us,'lrer* *f ßTdlyee *,t*znt;*ú- iLvt the 3-a'b*rnfionyu ffaelt

çüirËrst!-p ?ras elc*sti$#üL und-er plta,*e ê*nttrãst e.t æ, taagnlf,ier:-'c3"*n

*f 3:.ÊX" fhe h,s.si.d,losp*ree *f ff. Ë?-rygntçggå ho"ve no d.3.s*

Èin.r;raf.s?:i-ng cltare-çteris'Siesø bcivrg hya3.in*¡ st&û{}th*'praLLed.e

c*Lnrl-esm æ,nri. ãfteÊ:,sïirl;'1g 3*lþf Þy 5*$f {pi.gr3}' T}re met?rr:d of

c*untlt:¿g r¡ì#-# E{t ,çcan the ecversS"lp* g¡*ær*h fCIr *he d.eneest

å"rræ and" *¿rt¿nt tå:e nramber of spcr"Ës in a 5X5 gr5.d tøi'rlcþr

**v*seql- Ð;r'*.îeå. *f û"tx{. *quarÊ î&ïT1* F*råy e-dci.å*3.çn4"1 are¿es

?åsre eauyrted" at evçn l-nterval-s ar*u*.'å *h:i.s ffrst âr€fi.o Covev*

gLi"ps t¡lltl ç!: ïtaci!. heen ey:s..Tfli-nerlç rrstê ïr,slTlmferreå ïc !re*,rry ts.rd"*

-'T*æ¡¿rt1 çhe*ts a::d. 6glt.:.erl ÐV'ffÐ bl-aek *arb*n peptr i'¡hlc?:l a"ÊJt*

úered 'b?t* $p#re d.ep*sf.Ès eesi-3-y r¡i¡-siT:l"e end a3å*tseå €tE*

pårJ.tr#n t:f riisÉ3re d.epo*$-*1-*n patterilse

r,åp-l-e*ir-agcgåFÉsåå

ln Shc f,i-e1ctrs ,$I]Ërë clilseharüe l.,Is.s r¡hservecl uncterg

#-o nat';r¿:-1" ocnß3-t3-+n*p b. itB.turaL Såght e..nd. temSlereture fluç*
tç-e,t!*n* r,;J"tl*. art:.f3,r:leLLy ng'3"nta:lneú Ïråp;h HnSup êu nsetureJ.

tçrqs+yåtrlre fJ.i¡çüu.*.tiErns uitlt r-1.,:r:süæ-rt'b d.E.gitr¡.*ss and" hi.gh Il,Ïlrs

d.* nelïurer3 'fuer:p*ratutre fluetua'Û3"ons r¡rtth *sns?anB l"36ht and.

h,løÏ: B,¡,1{* u Êund- Ën y:.af,ufs1 temperature flæeluatlons vrith al"*

te¡vnete ll"3"ght*c1a.ek ,eerl*ds azrå l:iglt R"Ë"

åLtTr*ugh l":tght avrd. llolTa "Frere e#"si.:"Y *ontr*l3.eêu pF€*

3"årnlnary tri.*l.s shr¡,rT*d" tha* s. Õön-sfßnt terupera$Gre ?res dlf*
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FlS. 3n 3, LomgqLgsgq Þesg¿iospÕresunder 'phase contrB"sto 600X"

,ô

i!rl

r
t,

Få9. l+, Senå A, Xg6So tn sEhi.elt s3)6res
d.lseheæged under natural fl_uçtuaif.CIns
teæperaturÊ$ &.Hn and. llght*

rìíere
of
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tor ee;uJ.rl rmTy be 3-nt"'eeÈ5-gated s.s 3"8 tïur:hr¡ai:e4 naturaS-lyo

The regrs':n fey {:ir3"s e13-ff!eui-ty 1s that bhe sporaphores mËs&

?:e rn*.ånta1"*e#, ån spe.ees þ;!tlz 3.1ttLe rr ní] aS"y cJ.re.uTa*l-c:n

tf sepreßenfrE-t,i-ve spore d.eposåbs are to be en1-3.eetedu a¡rd"

msst ter*peratug*þregule.ting instrllr*ents d.epenrtr *n a.lr eår*

cul"atåcvrn

fn 1"96S an* L969u eaeh p3.ot (çr te:tt) er;nt*:i-ned. at

Leæst frrur sp*ropltores lnlt,iaJ"l"y* lf; pûss3.hles nÕre î,r#re

3.nsl"ud.ed- cLue t* the r*npred.i"ctahLe rap3.d. e:ehausti*n sf .sûrilte

tpf the e-pr:ra;o?ror€Ë* T*lhen &he eporoi:h*res rrçye <T.lscharg3-ng

sporeË v tË åetærmlned, hy pl-e-e1-n{i a 2,?" b;r gû 'mn, eoversLlp

ireneçtT: tï'ie sp*r-+.ph*re ancl" exa"mJ.rrlng it $isr+se*piea3,1y

J.atere lb:ey !,reræ *ub;fected. Èn s"æ.rå-ou,$ st:t* of envl.rerusentså

*rrnrli'þl*ns ltr gr*upso fn 1969, duei t;o unfs.v*ra?¡J.e frul-ti.ng

Ðond5-tiostss gråu-pË af spcrophote"ç l/üere gc¡vered 'i,råth plasÈ3-e

s1:eetp therehy ereat.S-ng ø.n atmosphere e:f h5"6lr H,.Ho a,nd.

prt:motlng i.n$t5"a1- spore åLsehargeo ln th¡e sä.mð yeË¿ru clue tc:

poÈr cluaLi.ty ancl 3-ots nunber# Õf spon*phoreË, sûTne sporo;phr:res

-Þsere transpLanteci. so thet eaeh grrËp ec¡nsieÈed of fcr.l-r

sporophor€6s

fn L968u four sets of eonåit5.enfi were i.nvestågateclu e,nd.

for eaeh set* æ tent ",'räË buf"Lt aomp}etely around the greup

Õf epr:roph+ree to æatzite.3"m. the d,esLred seÈ çf e¡:nd.3.tlr:ne and.

Ècl el-3-ni.nete aÍr eurrents whieh nJ.eh'b easl.3"y heve cayr5-ed ar.r*"¡r

th* bË.sld,Lersparesa TFre four sets of c*nclitlons 1nl¡esti.gagecT
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f'clL E¡r,+ n

4., W+$Iå;f¿l *qqFËi!-lpqg¡ The tent, vtras et:nstrut:ted of

ele¿,,r p.!.ersti * Eç alLoi,i na.Evv*L ]-tøht fluetu-ati.t:ns" ft tÐä*

s3-sted- *f en lnv:.er ro*fLegs elis¡nbey ê*¡/er*¿I by- a r*3sed

oå.nop3r" Thls ores-terl â, ÉÞä"ce be'Lt"¡ees: the twEr ene]"c*uresE

peræltti"ng aLr exehanges hut all-ol'l1"ng no str*n6 currente

to reaeh tïre æporophores (F16, l+l , Comparisan of hygrç*

thes¡aogra-ph re*ding;e taleen v;181:!n ti're tent sr3-th th"ose ob*

t,s.lned *:utelrlç the tent sh*wecl that thj.s tent çu.çcessf,u3"ly

al"J-or.red. nórrflË.1" t+mperature end. R"I{* e}tæ-nges,

Bn Ð*qtg$S,s.s- Ëng*4åËEsallv-.g}l¡qÈ!¿ctlpë-*æåH' t Tlils tent

fiîås tûnstruçted sf bLack Ë1æ.stie anð 1t was atteml:ted, to

maintain thc s.lcrcphoree i.n cl"arlcness vrhile allov;ing nomral-

t,enperatunc and" R"Tl" fluetuat[onso Ï]ue tc poor aLr el.rcuLe.blont

the treatment iorae ËþslåoçefisfuL çsXth th"e ËnH' rsma.lnlr:8 toll*

tlnu*usLy higT'' renclerln8 the treai;ment slm.ilay tÐ tha.t ln

tent t. 'fhls ient si:.d. 'cþe follar'¡tng t¡t'* te+nts ?terç ttTl*

etr'r.rcÈeß ln the shape of a sqTåares w1ült nc outer Ðântp3¡ð

Cu SilaturalLy fLuctu"atlng ]"laht end hlg?t Ênff."¿ The

tent was r¡arte of eJ"ea"r ptrasl;1"e to al-L*v ne-turæA l.teht fluc*
*uatic¡ns s.nd. lrlgh ÊuHu vrÐs måintç-íned tontåTxtlüus]-y by

rvateri ng the surroun<i:ì-rr,g sell-¿

F. Fq.rKngçg-ggÈ*þ!#,tl-êeg's fhe Èq;nt arn* *nnetru"eted- of

]rJ,a.el:,::l*stjs *.nei higl'r R*T{* tçe.s ælso nalntalned e*nii.nu*us3.y

by r¡ra?eïing tlre *urround.ing saj-l"

AlL tent.ç trrere +¡:nçtrucË*cl *f 6 :îiå1. ,Ðl"aeti.e skreeting
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s-b*.pled- tc t¿oad.en frarnes" p,t Èhe Ê;roUrrd Levelu tlre p]"aetå-e

rireç earefuLS-y taekeel tc the du-ff st the* s-3-r p"nu. raln e*UJ"d"

nüt ent*r, Ln tents where ci.e.rk Srui:r3ð tveatæent.s were app3.3"et?.t

F and fr e"bovec I'r1 ad.d.1"ËÍ-cnal- åark eroc¡ms was bu-i.l-t so that

n$ 15.ght, entereå as the d-r:cr was openeå ta esa¡ilne the

spor*pharee and. tl:e eqr.:.ipnent" A penlågnt f3ashÏ-1glit v+ç-s tlne

sole Light source a.nd thl*q T4r&s råFriÉlLly not $yt for more than

ten mtrnufies" TÍte a\r{rra-Se spaüe sÌ.rrround.5-n€ ,t}re speroS:Fioree

?râs ahout 3 feet wldeu l* feet longu and 3 *o I+ feet hågrt

{Ftg, 5'l u å hygfother:ireiEreph ancl a tensS.or¡eter ?Ëere set be*

sJ-de the eporophar*s lvrs3.de ea.ch tent {F1g, 6} o-nd one lry*

grothercrogreph and one Èensl"orneter a¡ere set outs"i-Ce t!'re terate+

l{ thermS.stçr psychroineter ÞraË us*d, t* eUppÏ-enent and checlt

the hygrotherru.tgre.,ph readlngs,

/{Lühclr¡g}t the $eontr*le Ðent tA} aJ.}nwed nati.rreï ËnTloe

*emperatur€e ancl lÍ"$ïrt fLuetuati.onsr ra-lnfæ.I-l- p¡¿rs el-J"mlnated.n

Thls wae eûnpensatetl for 1:y iia:ll.y ex.+":n3,nat5.on of a raln
guåge snd- a tensi*meÈer outsx-cle the tenÈ r'+hicti l-nclicated.

rshen e.drli"ti"onal moLsture (fro¡n a neerby stream) should he

adC-ecl cl1,rect1.y t* th.e spr:rophares as well" ns 'bhe huniu-su

T-te moåçture content of, sp*ropharess humus r and :sin*

oyål- h*r3,zcns of the scll.L in the te;:lt ?rere determined. evsry

seçonct day. Ëam.ples i{ere oven*årïed e-ncï ms5-sture cnnient çras

measu-reel ås Ë. pereentage of the rlven*úry i'¡eight' A sei::3tle of

soll" frcrm eaeh plot was subjected- to a cåe?ail"eil s-naLys5-s of

Fllp textç.reg ecnduetf-vitye pereentage organi-ç nâtterr a*d.
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Fås. 5u Interíor çf tent Á,s 196S u nhowing
typical s¡:ac3.ng CIf _8. torrientosus sÞofo*
phores anc. lnstruseãts;**-

Flg- 6, Hygro&hermograph and
te¡asi.omcter 'ø1Èhln tent åu l.g68*
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*$\*w.n.*# üf sa3ü'tlT* 8€à3.Ëso 3n the }-ah*ra.tory 1n ;¡f1nr¡lËÐSn

üS}:cy fr*que*t re*crellng* J-ncï'r¡-¿T:e*- 3lglzt teaú-'l-r:g* at

tlt* sp*r*;;:h*::e leveL l,'chi.gh. liTrye raeaçureå 1:iiree t* lou:: tlnee
cL*.i1":¡ r¡1th a T¡Íestr.:n l"tght meäer, æ.s ilT€J-J. as the æeæsurements

of the Í-nryeÉÞ.$e in slge of the p1]-eus of es"eh sp*roÏ¡lr.*re

every t*.*rc t* three elays" å br-t,ef w*ætirer synopdfs ¡,ra"s recor*ed

r3al3.3r,

Tn 396Ëu beeausç e¡f the yesul-ts sbta-iined. 1n ear1J.er

fiel"d. eu:p*rS.nerrts anql leborat*ry stuties ears,i.elcl out åilrlng

196? nnd. 1S6fi, greetes'ø e¡.,JrÏ:a.sås was placecî *n Èþre eff ect

of l.ighto She s1"s*r*ph*re erop rctås pûçr and. *.bn*y'rnaL grr:',ø*h

grea.tl.y affeeteß the çtucllesu $evçn sets of *¿lnr-iå?ir:ns lrere

åi?Þliei3- in 1969p tws sets eaeh heing a"p,eT-ted. in tlrree of

the teertç (B* üs and. ï)i" ileserS"ptl*n of ûl:e f*ur Þ}c:ts

{ln*lud.jin,g the Ëêven eeÈs cf consi.lticns} follcrvru

.Â.n SF,,lggRå_ qond;lågpg-c Tltl$ tent n¡eç eoitstructed e'x*

aetly ae in L96S,

Bo Light a-nd- h.lgh RoH'¡ The tent s;¡¿s o*nstn:r.*ted of,

ÊIe€år plaetle- For the f5.rst haÏf, of tT:e s*repling Ferlr-:rl,

nafure.l- Ltght fluetuatå+:rs prevailed." Tn t}:e se**nrå }:alfu

naÈu*nL 13S?:-c præs suppLementeß r¡slËh contånu*u* 119?iÈ frc'u

fJ-or¡.res*ent tu,bes of approxlmete3.;' 50û ft*#lntenelty at

the .s.Bcrçl:hßre L+rrel,o

tu ÅLt=erne."te ltght*elqrk peråüds ancl þlgþ Rofi" S Th3.s tent

liie'$ ecnstr,;*te'l- ef bl-a,sir pJ-aetie" For the firsÈ hal"f of tSre

llpoot-Cg.ndle S,
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sp.rnpl"lng î;*r1*d.e 1å€1:t ln"t,eneitÞ' Õf apprarlmø'teLY 5Û0 ft*ê

$"fr the #Frrr{}1}fîÕre l"eveL }í8.6 apT}li,ed. frr::.tr 07tt tç I"çCt hr:urÊs

Tn the secnc].d. hslf u %!t*,5á;ne lntensi.by':f Lighf vras epplXed

tro.t 1"9üÕ Ë* Üf0ü ïrc>ursn

Do ÅIjæsag.3e*-j1åsþç-:Égrk--?e$ogq-Biìå.hås"E F" ¡I" c she *en&

ttø;# eLs$ ciln$truetes of bJ.acic plasÈíe a"*d. the; spûres i{ere

coJ-Leeteå ln c*nÈlnü{ills darltness for t}re flrst h,ç"lf of the

så,rsT)lln$ perS-ûrL, In the eec*nd. halfe llglrt lnteneity of,

epprÕ)r1.ina.freAy 6Ot ft*c å.t the sporoph*re J-erre} was appli.eå

from t?üS to L900 h*ureo

AII f'aetörs $íer€ neasgred. aç 1þ 1968 o €Eo€ilt thË-t llght

reåå1ng-$ iy:. tents A end. B v¡ere taken nr$re fra;quentT^y and' r¡slth

äifferer:È equlpneïxt" PhotoeeLl-* lrete a,tta"s!'led" tti-reeËIy abr¡oÍe

eç.eh spornphore (ff6 " 7'i an{tr sLl phr:toee)-J.s l-ed to a mui-tl*

ehas¡neL åtg1üaL d'ata reeorclero Read.inë;s '¿rere teken enoe per

r*j-nu.te and" the instrr.rrnent wa.s hattergr-operæ"ted.u ïlnfsrtunatel-yt

the ÊpÐre ú5-seþarge rates fiIere Ë* eönslstently I-ote ån te"UÈ.9

A and B thøt the LJ-gtrt read'ings couLd nçt ïre uti118eúu

ln t]:sse tents ¡-¡here arËi-fi-elal Llgh.t pras stiÞplÍ.ef,u

the }1ghti sÕur6e cúnsXsted of È-r,¡a banics sf fl-ucwe*cent' llghts

{eaeh þa,nk eçntalninß fCInår t¡ü*r,.satt çoo'!- r^¡hi"te floureseent

t1rbes) suspendeð e"t a suf-table height ab$Të tite sporophcrss"

Ë,eferenee to l-ohora.tory exper3.nents 3.nd.Í.caÈed. tlrat 1-3"ehÈ $n*

tenslties CIf fro'n bÕ0 to 6OO ft*c tnhlblted s,Pfrre ctrlscharges

airrl tl:r*refare, the heiðht e¡f the llght hs-nks aþose tlze spssÕ*

ns.rf.ect sû lha.t 3-nten,çiÈy ?¡res fi-xed ln the abor¡* räÐ-8ê+ Llght

Ì,ntçnsitl-es vrere :uensureû HXth a l,lestan Llght :ãeter s.t the



31

Flg" 7u
Ë.ïï0v# P,

Fhotoeel"l. elamped ånto pos3"Èlon
t$çn!*ffLg" speroph+re o

Flgn 8o GesçLå.ne*spÊpated
attacþed. ¡sårXng and tlme
p3.aståe sh*}t*s*

genesç.tcr wj-Ëh
sr,¡å.fehes und.er
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3.evel- of lhe *p*r*çh"ol"€s, Íhe 1-3"ght' benks T.Ìere p's'.':ereå frorn

æ- g*.so33,ïl€*sîJÉïp,tertr peirta.hle $enerÐ.t,(\r æ.3ìtt tlrne sr'¿irtc}l^res

r¡íere çÕnnesteú tc tiie l|eltt banhs tc effect euÈ*met|ç and.

âeolr,rä-'rËe 1"3-glit ehanges { Fxg, I } "

l,a-boratorv elrÐeriment e u

ta't:orætory experl"snenl;e ?üere eond.¡:,eted- d.uring the t'rl$terS

Õf Lg6?*?&* gult¿abJ-e sp*ro-phoyeË ÞJete seLeeted- frcm tite f:iel"d.u

etore(i für eeverå} rþÕnthgs ø:rñ- sucoessfu"Sly rev3"ved. 1n ttre

Benner åessrLbed by 1-lhltney ånd Boþtåyclruli i1969)- Þr.lrlng ex*

perÍm*ï?tsn the sporophoree were ¡Es.i¡-ntef-necl 1n growth ce.blneÈs

¡nea-surinff Xe by 2 \ty 3. fçet i.rhi,eh ?fÊre d.evoitÍ, $f äny auto*

i:ratfe een'bral- af tr,mperø"ture and. R"Ï{" beea.uge cf th* neeeesl'by

of ma5.nta.ining eâ.}m æ.ir, Å h¡igrotlierm*6ra"ph iuæs used. 'bo meå.*

ÉLttre tenpere-ture and þnH" ål-though. sontro} of 'cemper*.turç

r¡.¡r'¡.s d-3"ffieults R"fif" changes l'¡ere easlLy effeeted. by openS.ng

the cL'lors Ðf lhe ehp.æ1;er å fiTee$ured dåstaneeç Where a partl*

eular l-jL#l:t intensity wa* requlreda li.ght henks *f the sæ,mê

type 't¡sect lyr field" *xperlineÐ.&s rqere p3.ac:ed. ab*ve th* cltanbçrs

aRcl reæ"Éings taken i¡¡1-th æ. ldeçte¡n ]-f"ght mçter* High H*8" 1"$a,fi

rae.i¡:ta-åneè by acldilrg water *.o versl-cuLlÈs: 1,rf13"ch }t*d been

pleeed. ln tlre 'þ*tf,om of the Õhamir*r.

Tn t?re l-ah+ratcryø spûre d3-scharge tf4,8 o'bs*rved ur:.clerg

t,s e$ntlnuoxxß ela.rlçness e.nd fluetuati$g BøTi, s b' eontlnur¡u$

llght atrcl fluC.Ëuating RuH*s Oo ectnÈi-nuc$-s dãrkneÉs encl" high

R"l{"s å, o*ntlnuÕus l1"ght and- ?rtgh EoT{,n êTld- *o hiø}t R"Íl' enel

fl-uetua"ti-n$ Ll#hts
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RESLTTTS

,$pore dlse?i unåer eantrol-1ed conrti,ti,:ns i-n the f1'e)"t3. a4d'

the_ =leg?;gf orf .

Effests *f Id"H*

In th-c Labr:re-torye t¿aglnußl spere rlleeh*vge ra-tes ffÊre

obbaS.ned, 5.n åari<nesss when HuIl" ?xå""9 ât saÈufat3"On levelg

*,n& E*t.pãrå.tt:r* ÞÍaË eÕnËtâ.nt" Sp+rophare L*12å was sampled

Èn t?rc sidesE A anå Bø e,nd both s!úes rhc¡l-rerl the sâfl1€ 3'ê*

ËpÕnse to H,Ho fLuctu-atinns {Ftg. 91 , After a perloct of

abnr:t t$8 Lrours d-urf.ng r,¡lr-l-oh the sporoph*rê Trlsàs reeÕlrerfng

fsnm the effeet,s of lrelng 3.n stora-geu the sp*rotr'i?.tore Ín*

dLcste€t æ ?r-l-glx,eensttivl"ty to BuHu Tdhen the RrT{o ?íâs v'edueeù

fr.çn sâtur.et},ün t# apËrÐslma.tel-y 5ÛF between 09f]0 ancl 1Õ00

Trcurs Õn llprll 28 the spore cllseharg;e râte r:f sp*rei;citore

L*LZB decrea-sec1 froro. about 35tt Ëp':rr€Ë per mi"*rÇseÕpe field

to abcut 6Õ Ër ?S spùres per atf.erösttpe fiel* åurj-ng the

sÐ¿ße cne hcur lnt,erval, Bet+.¡een II+CO anel 1500 hours on the

sÊ,ße dåy* the R"Hn ?¡ås lnerea.eed. aga!3? t,* P'$fi d.urin6 l-¿hleþ

tLme the spore disei'rarge rete 3'nereaseú rapf'útår f,rnrx the

*jbcve 1oæ rate back up tö e.l:aut ?.5tt s-pores per mierclsëÖps

f,ielå" SlnaLLar lnsËantaneöËs reaetlong of sp*re c1ischarge

y.ate to R'TT" cltangee oceur::ed. on "Apr1L J anci. lnu Tg !s Lmpcr*

e snorophores ãrê refe \J êi) conirs ln the SBres e

pls.se*slnçe the shortness of thc
ffient å'n th* çlîe'Ë;rP'"¡nË*

LatÐ*r r'¡nrcl faelllta"ted



Flg. 9, The relatlonshlp between fluctuatrng B"E[. and
gPore d.ischarge rates by twc sid.es, A and_ Bl of sporophorerz at constant temperature 1n darkness ln the labära*'tory' (tractr po3-nt on aLl gra-phs d.epLctLng spore dlschargerates i-s an avere.ge of the flve reã-d.lngs on each hourlyspore d.epostt ) ,



=l-i
Lob
h
hr

t;
L!
l¡
l.
l5
l-
lu..r
lo-t
hrlrb
lo-
lø
Þ,

H

I
(J
U'
o
t¡J
CEI
U)

100

90

80

70

60

50

40

30

20

RELATIVE HUMIDITY

CONK 12A

TEMPERATURE ('F)

10

o
1200

Mar.29
2400 1200 2400 1200

Mar. 30 Mar. 31

2400 1200 2400 1200
Apr. 1 Apr.

2400 1200 2400 1200 2400 1200
2 Apr. 3 Apr. 4 Apr. 5

2400 1200 2400 1200
Apr.6 Apr.7

\,



35

tant to note tha.t lowerlng the RuI[. to 70% caused llttle

and. often no change ln the spore d.lscharge rÐ.te (March 3It

Aprll 4, 6, and 7), This 1v111 be dlscussed ln relatlon to

l1Sht lnfluences on spore discharge rates' The Same response

to R.H" was conflrmed in two other experlments lnvolvlng

three ad,d.ltlonal sporophcres ln laboratory studles.

The pore surface of sporophore L-72 was steeply lncllned.

from the outer ed-ge of the plleus to the stlpe ¡ ÌÂIâs cream-

colored-, and conslsted. of pores of unlform slze, The sporophore

was free of lnsects and. other rnlcro-organlsms!

When R,H. and. spore d-lscharge rates were conpared. stat-

lstlca11y, there was a hlgh d.egree of posltive correlatlon

(latte I). The author feels lt ls valld- to compare statlstl-

ca1ly only those values wlthln the hours shorvn slnce, âs w111

be dlscussed-, spore d.lscharge appears to be u-naffected. b¡r êrr-

vlronnental condltlons when it is inltially recoverlng from

storage, In most examples lllustraËed. in this report' spore

d-lscharge rates are shown from the tfune spore dlscha.rge com-

mences to the tlme it ceases and- lt seems Justlfied to 1g-

nore the lnitlal and- terrnlnal lags ln spore d.ischarge rates

when making statlstlcal analyses.

Sporophores 1 and 2, a.1so stud-led- 1n the laboratoryt

d-ld not cì.lscharge spores as rapldly as sporophore L-LZ even

und.er optlmal cond-ltlons and. r,sere aore sensltive to the 1ov¡-

erlng of RoH. to 70/" (nrg, 10)" Both sporophores l4lere rapld.Iy

exhausted after tvro d.ays of d-lscharging spores. Such poor
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