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s*p_æeåF+ å}åqq s d*Jî*e#.åþåå¡3FE- -å3 -åþ
#EffiSgÆ*åK.

Ey i**æ lrena irlouneee Iî.$" (Eritietr tolumbla) "'t
Hudsonr s Bay Company'Research Fellowg

Ww@ yruuøuæw.

E¿--Lr:!M*åss.

ãn I-gtB 3*{1te Fe}xe*u¿el} broughå f,orv¡ard experåmen{s} and oytotrogåeaå

evådencø¡ntziehappoanod*oprovoàhatÇ9æË@gg@åsheterot}ra11.åa¡and
4X

ån tglg 3{ans Kni.ep'é , a{*,,er maklng a eåmllfrr lnveetig*liicn, eame to 'ï;iro ssnelu-

sÍ.o!q that hoÈerstha}"l.åsm is çharastaråetic of ågbåEgæigå¡$ cffi and of a numb*

or ef, sther HYmenomYePtee'

Lg \S1Lu in a papen publíshad írt thsse ggesl,seggLogg, I reeorded "bhat

elnrnp*ss¡Ðxoçtåons hrrd. roguL1rly appoo,,rod in r,:ryce]"ls of LatnçÊporous orígàn ån

fisps3rFË. -ç3gås-qgåå*gg, å. "ågåggg*åi$g, #' å+gg"Egåu and Ë' gi#wu Md th¿rt r had

ilrenef,gro sorce to'Lhe ecnclucíon that atL these foun specÍes are horæthatLio'3)

?Þiås papor w&çq eerlt to il:rgland for pfib3.åeatÍon in ]ley,]-92L" the fslto"øing auåumnu

on resumlng my íirvaelígatic,ng I r¡ado e largo numbsr of raonosporouF çultures of

&pg}.nt¡B lgre#tså but found te my sunpråse that in not ¿¿ si::gle one of them díd

a.ny cLærrpçcoTlnÊetåovle meke their âpp€ax"Ër$ßan The øpore*dopoelte ççed for r*akång

ffia'bhåÏçle Bønsquri@u Recherchos sl¡r le cycle ávolutåf et 1a aexrÄ&Låtr#ehes
lËs EÐ-sirlåønyc"otoeu Nenouraa t?18, pp- I*i-56, nåne platoo'

¡ãßBÊ Knå€p, Ûtber r::orphologíeshe und -phyeielogåeeho $eselelechtsdi,fferongiorung,
VçrhæredL" den Phyolkal'*¡ned' Gesa6,trachaft au :urzbur€e 19L9u þþ" 1*16'

lyenø l,ãou:reo, llsmsilralXåm and the Froductícn of Fruil*boriíos by !,íonoopâroîås

ldyçol,åe í¡:l t,ho *enuø toprinusu ?rene. Bri"t. ffieolog' go6,u 1lo3..vå$., Þoe.¡Lpâ\u
pp. 198-AI?,
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È}:p eultr¿ros da$çrlbed ån Ðry prÊvåðr¡B pa¡!êr hatl bonn do*'ðroyed, eo theÈ åå wae u&*

f,srtunat'*þ åmpev*ibls to ånvootigato ti:rem agaii:" Tilo sporçts in ð?y new cul.trere6,

*,hev"efere, he;d a dåf farent origíi: tr:¡ thoae ;:råvier.løLy emplefÊd' $ij-gpeetång +,1nøÈ'

èl:s etreå*xt nf 'llee fungug uøed 'i-n ry ne::r invesl,Lgaílt:n ¡¡¡ers het'örothalli,eo I åråod

tlre øffect" øf pa3.ríi'r6 i;]to:r¡,*elåa. The rosults of ti-ria opera'Låon t¡ers sirnllsr to

tho ço obtei.r:sd by åf lLe Bevreauc?e *,ad låsns Hnåep6 sÊrtein paårs o f :r:yeølie- lrodueed

tlauip*66¿¡reetåông ån Lax"6e numbstrs l¡-i:d cèhor6 nÞvër protiuced råny o16-fitp*connÊçtlolrË

aS ell". SloraÕvoru tì:e patre øf myeolle 'shich produced el**:p*sçxsnøet'Løns Sair€ råE;6

tp perfeet fnuåt*bsdlsgo',altå}*rt thooe p*ír:s "¡¡hieh ¡l1d ito'l Frcdußå êli:n'rp-connoetións

gê-vs tråBü only *o åmpez''Íoct frt¡iå-T:odie$. ã llre¡refore Egrsre 't,ü -bi'¡o çr;nclue$e¡r

tha* åile stnaåErÐ of #Êå@-4pgoÆ9, r¡ssd f$r r';y nêns år:ves*åge;tåon vore het,erothell-

9ç" ïå thsn poemed håghl.y rSocårabïo tlr¿at T ehould ¡"e*årwestigate tire nrycoLia of

toprinus sierquí}ånua. C. etercoraråue" and fi. niveus" g {hareforo gl¿¡dâ e. norf
æ@'a.+.@

aoa"åee of reuliures for eseh of i,heee opeeåoø " 'iÅí'r,b Sgågmg gþruqliå-W and $"

stjlrÉÐraråE{rn 3 obtaíned rgouì.t,e oxri.atly sår¡ålar to tho çe already røæorded¡ e laEF*

-€or¡seetåorxs appü¿irê{T rêgr¡larly on a}l- the rrycølla of uonooporßuÊ oft$,gån. }Ay cün-

çi"usåon 4haå ihosé Sivo apecåes are Ìrorn*tt¡allj.e tres tlrerofoï"e c..nfåmod e$d ÊtrongÈlr-

Ênsd. 'tfith coprinus nivous u juet, ers'rith Q" lgfiffiu T îound 'bi¡at in a esrieø

of, monaepârÐus sultures not a einglo ryealium gave rie&,to elæp*ßoåtxê *åønøobufr

th*.Èrorr paårii:6 llie reyeolåa, aon:ê paårs produced eåt:¡np*connêttions ebundantl,y ;::rd

sorna pa"ûrs flo sLamp+€ô&n€stf-ong slratÊvôs¡ I have tllsref,s-¡-o ecnvåncecl rnyself

thaå *hs straån of t€.Æå@ nåWuçed ior når new invosÈågalåon ås heèenoi;hallås"

gire objopt of àhic pËp6r åe to bring fqrwand fur&lisr pvårlenee år: oug:perå

of ruy prevåor,is e+nçlirsi.sn åhat 0onç!åt€ åHSI¿I}#Så a.:rd $' såg{lpg4# ä.r'€ h6EìÊ*

tha1Li.c a*d t'a ehor¡ tirat Coprinue Ägæpt$ ¿,nd C' någgËg- are not r--ttrays honoÌ:hal}åo,
11

a.È Í at fír-st belf.eved, but are often, anrl porhe-pe äÊ Ð. ruleu het,erot,hallåe.-/

Ï.i T'hâs* roÈulte @q@@ eo¡rimu¡.¡åented to tho lfyrolegiaal Sectiox sf the Æneriç,:¡r BÕéu,¿¡?*
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gE. firi.tsråa ðg flÐs"

,åç?¡sd " ;_::,ï:::.;:":,,; ïi;.,,:i ;. ;.-.:.ïi:.:,:*,;:-_::..:ff:: :.:-
tlåstÍ-nguloitiirig p. ltomoihallíe øpeeíee cf toprinus f3"oîn gt hoÈorçthallj-e one in d@*

taåå6 anel å-l ,.zill be suffåeåBnt fav' our prÉÊBn'l purpo*e *o r.eml.¡tcì t:re r;idaf of,

tÌre follo''oníng fi:sÈs. ll1}la Fens&u ts i::nd ilans Knåepu vorìrång íneìeperirlonå].ys havÊ

sh*ççz th¡:ll'bìr* î}rßÐålxee of aLer,ap*ttênËet¿oi:s oyl a nycolåur¿ åe a*socía'led with då.

teryônÉ ¿:nri ';'n8 e*iaJugate dfu¡åsåe,r¡ of 'bï¡a nuela$." #3amp-ccnnoetåsnËræ+ tlsar.6*
@a r -

forou/an or'rtlvarú. and våeåþIo øå6rr Èhr:-b 'øhe *y*olåum r¡m s¿hzeh they aråøe ås i.a "Llta

dåpïøåd ¿¿nd nsJii $he haploåd condåtåon" .å speeies of floprlnuø produeing eJ.aøp-

-osnnectåo¡rs åe l¡o-np-tlril}"l,,g íf eLainp*eon$eeiåens a.ro regu]"arl-y fos.r31ccî on mycolie, of
;

ÊoB@ÐãloF$ue crå6ir:n or åf eårnr*p**onnsetåûns Er$ tøTrnørl on c*n¡pound nyeeLåa aråeing

frore eP*:'ers r;Iå of i'"rhici? laavo baçn'deråvod frcm s. single fruít*hody produaed froa
a xnyeq¡.ålåIî} of moapaposârrs oråg$.n. Á species of üøpglÉus Fr#rf1Á et-e6 aL'mþeöfån6Ê+

t$.ons ås ÌrdgggåÌr-*}.ååg if elarnp*eonnoctåorls Ë:rð 4g,S forrnod an mycoLåa of monospor-

@kË'*Få'¿l*,hvb anLg upon çúmpourrd myeelåu. pro,$uees by ,c[:.e u4io¡r of t,,us *o*o'¡ror*Ëg

,xtj. eel.i.a p reenmr*.b3.3' o f op;:o ef.*B sex o

f!q110 Boneauds, 
"vorkång'.:lti: Cggåæs r*3g*þg, eems to -bh* csncl1¡såon

tlae-tn ån e }¡etorothalÏås spoeåes, monoaporûus mycel.iæ.'å.rø alnaye s.torå1e, Iï,oæev*ru

i{aÍ'ep has çli*eeveared $het, in sgþåg.ËHÅgrì çg!ry¡!¿ç6 end oeråain other øpeeåoe of
Iåyrionontyesåos whåelr aro heterstlratrlic, frutt*borliee sCIåîsÈirr:øa' appo&tr rlx myeelåa of
ËauliçsFßrtu* er$.8í'n and of haploåd naturo, one ¡rueloun firra).ly enåerång eaelr baeåd*

årm åirsùce.rÌ of ti',¡û" Fruåt*body prcdr¡etf.or¡ in a ho,serçtiræl1"åc egleeåes, üreroforo"

3.) cont.
iüe.3" Foeåety nt the Toro¡rtt nreøtång oí thi: Á¡nerlcan J¿asoolaÈåon for ¿hÕ gdv{¿nçen¡ønËof frcåenco,s Ðøceriberot?â]¡ ån a på.per enti.*i.ed; H;;";;"ttå;; 

"*d ¡{eÈsga_har}¿psrånti:eGonusCoa.#Alæ;ul¡*neabet.r¿lc{ofthåspapÊrhasbpøapffi
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åe eøt n€øês€33"åly bound up !?igh tlro dåp3.øåd cai::dl'cåo:t of tite syôêfiilæô ss thËrå

åf , on €äpârå*rðrrting '.rttlr {i. x}sw epeeåos^ tr'¡e fårrds ths'L e fruit*}.rody ås prsd$rrËd

ún & nÕîï@sã¡ûrrË6 räycolåumu qno iE nst jt¿Ë'Lified by t]:ç;t feoÈ a}çraø, -jln rege'relÈng

tlre øpeeles eB ?¡onnt,þalXåc" ffiev¿:r'bhelees, fram rny ö1'fii Êxpsriellg€ vith hEterø*laall*

ås etraåns o I .e*.ops$s lågg.H5a.nri Ë, nåT.ggåo 1:lllo Benpaudel s ôxparåôncw ri{ith

wggg #pÊåëLrr*-u.Ë , äntì Hn$opu a oxporåenee rsith $åH.æ, e€ffiH&9, [ *n os

Èho cÞlnåon'bll¿t, in e haÈora'ohallie epooåee, fruåti.ng takse placø elth*r ns$ a&

a13 sr $r¡ok lese foa'Jily r.nd J"oss perfeetly oB I, msngspôrpus mysÊlåun the¡r sn a

eonporand s?yü61åuxr formed by the anåon çf tt¡o Ffcelåa prosuøably *f opposfte sox¡

IlÏ" Methode.

ghe åsalatå.or¡ of m¡rco}-åa of monosp&reus öråSå$ by piatång out sporêå ån

dung agaf trB.E ÊcÉoÊ¡pLlslred in the &a:ra€E a3.roady dsecråbed 1n ny fåret pÉ.pêF' i{ow-

øvêy, ôwång to the provåsåoyr sf a ns'ry nnd lrnprçvÐd eutoelavou the eultuss rnedi.ug

was sÈerilioed at 1.5 pounda prêsÊuro ünet'oad of ? pour¡de"

yho palring of rnyeelia of monesporçuÊ origin i.n the tosÈs fsr heùeroåha]"l*

åÊp 1rya6 effqsted as followe. thç nonseporouø nycelia ytËre fi.rst Ëro!?a oepcirately

upon dungóÐ"ßar plateo or ln wido test*tubes cCIntainir:g laorso dungn rrnrl thsn pof-

tione of t]:e ayc*l"falperê plaøed ln paíre on dung*¿gar pletea'' ln makång &r1 ån-

oeulaticn fro¡n two plate cultureøu a small pieee of mycoliunï*çÊvorod agar sbout

T - l0 taï. Ëquãre wûË removed by moe::o of n. etsrlle platånum locp from oach af È*ru

pl.ateu, ;rnd theçe tË,"o piosoe of agar wei"e plaeod about 2 çw. apart ln û::e måddle of

a froolrly*pçu¡'ed d$n6*sgs.¡ plate" ïn makinq u-n ånseulatíçn irc¡m ir,¡o durrg*tubeoo

Èlre proeedurg rsr¿s the Ëarno, exeept for'che faet ì;irirb llts 'Le"o píøceo of my*elíu*-

-çøvçred dung:,r*r* rsTmvsd frcq¡'i,iie tubos by meenø çf eterlli6ed forceps ínete¡¡.d of

by a platånum loop"
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$,f*sr portionø of t,sç sìorltÊpúreue n:yeeXia 1z¡*l beon depoeltsd $êe-Ë tÐ€ an*

ËÈhÊr in an agar pLailøu t,Lre ìryphaÐ sorlx "øø6a,n lo gro',r racilaliy aut,,¡rards througle Èhe

ä.gaãå and, a"fües s few d*ysu ÈìTo ?ryphaâ sf thë two mycolåer cr,m+ lnto can*aet ia a

I-åne pasei:,rg l;!:rough t,ire cenirs of -t,tla plaiou se that fusåons ccuLd t'ake pi-acø be* 
:

åweçn the&" Âå tlre end of 'í * 14 days ftrom pairå::gu -'Li:e ûontpr)und rnyeal"íusß was eEäEþ

ånçd undor 'çhø hlgh powon of the rnicroscopø {ør'i;?re presÐncÊ otr absenco of s}u¡r¡F*Gon-

¡rsetions

ln ilre hotersthallåc etraine *f Sg"HåånBe fgäg,gl3g ønrl of å. n$ggs, a pråmar¡t

{haploåd) myee3.i.um differe f,rsm s¿ oeecndary { di.ploåd} r:yeel.íum àn aovernl wayo"

(I) Â'prJ.mary mgÊ61lurn produees oídåe" in greaè abund¡:*og buÈ a seeoirdar¡r doec net"

l?,þ A prímary r*yooJ"åum does r¡ot be¿:,F elarnfr=eorxnøttíÒns, øhor'eas a Ëe*i::ndary onø dooø

on ell-'Ll:re etÐu*er hyphao" (3i fhe brancl:ång of, *r prånary myeolåurn ås reletively

årregulrrru røheroas in a sptonr3*yg rn)'celåurn it åaltas place on al"l'b.i'¡e J"s*.iling hypbb,g

et a deflnåte,ee6t*" t41 lt,'Hes alsÐ nc'cåcê{t thuS ín a pr'årnary *ryee}åum ths aer*
L

åal hyphe.@ fi.le nore abundant andu ÈherofÐre, coÌloståveþraro aore vnoþ in apporL:t"*

Bng6 àliÊn åi: e seecìrcìr:,ry r:¡reoliun, . ûwiirg tCI theso ciåffererices bet¡reen a pnånrery

and e reuenrklr--y ruyceliurn, snÞ eçukl usunliy Èet1 mfcroscopåcalIy, T *14 tlays after

paåring, vheLlrer. tiie soses of einy åwo,paírod *i3reolia were t?ìe sâïns or riifferent+

}ååcro*eoplç abserT¡e.tiûn a* to the preselxsÐ or *,bÍexlso of elnrop*conneetlons, th'*refore,

ur1aaily eçÊfírÐcd rslrat, had bøen surmlsecf by exas¡ånaticn,aith the nerked 6yö.

E@s'
The øeråas of n:onosporoua culbt¡res o f fflfiqlt"s Ê;þgffi.g5 of r.&leh T

gavÊ e& a*sçunt i* wy fåset paper ìr¿rri bcen *x'i:*ndect, ,,¡,nrj íza$ frul,t-bodåes ha'¡e beer¿

ebÈain+d frrm ynor¡øspÕrouÉ myeolåa for sêven Fu*eseatïo gener;itionso Tíhon gror.m

undsr símllar eorlrlì.tåe*e, í}re rnyeelia sf ths -.eveflt!:. tnenospûrtuø genoration lterÉ found

tp fruåt jus'b as rendåly snd as perfoctly âs cËapöund æyce1,åa rlerlçetl fram rca-rry

6Bðses of s çsåld fnui.t*bcdf ,
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ffì.et*p-cçt1rlÐøÈåÐ31s'irere fcund åit the nB€ sultqrêË¡ (1) on Ë&ch ût tnaa ßy*

ôç1$.4 r¿hieìt orågåaated fncrs sírigle rpçTøã produeêd by * fruåt-bod3r sf the si-;rgh sï{e*

¿Èsså'¡ê $Õnsspû3'sråfi gonÊr{¿lå*n, rind {?} on st€h ðf fcur inycelåe ¡-;}rich orågånat::il fnom

eång3-e sptrss prorïucad L¡y a fruÊ.t*bady of the s¿venth eueeepsívg r4ûnoãporsarË S6]1rrÐ*

tåc:t' ''l'i?Êse rssultß sre ln corrplote agcord ,É¿h'liere gíven ín ny fårst p{åpÕre

Tho addi-tíorra3. faets just doscrfbed, øhieh ageírz sho:ir the'û ßìo:tosporous myeøl*

åp prn*luee el*nip*¿onnecLi*ns ¿;rRd fruit, rearlåþ and 1:r;rfeetlyo ¡lfford s'brong co¡rfårn*

qÈûry svådeixee r:f L\e eorrettnsse of '!hn'ecnstrunic:r Èo ,,.r?'riah ã cerâe ín r*y fårøå pepsr,

ncunely " tlr.;t tr;rr:ruË etorqL¡ilinus i s horngtiral lås"

Lr*Sgp+*F, g 
" 
.t 

*"-u¡'eg-ærå qg,

3ir ø nes sol"J.es of monoäporðu$ cnl'oure's of tgpåLF-H sågågggågË,¡ 6laep *

-ÈgÍxnsÉtåûns ?nrs îarrrte&t {I} *n e¿et? of throB ri:yee}åa ry¡rieh oråginatod frorn ninglø

sPËlÊa of a r¡d"lct l¡'u.{-t*body, enrl {A) on s.ech ct siv, reyee}ia',yh$-eb opågineted fnom

øingle sÐQRlfr;nrurJueed by a fnlit-borly of meirosporsus arigå:r, Al-1 tbsse nåue myeelåe.

pE,Ëdu$ed clnrap*C0nnoctåorrs b'.ro days r"fter ieola'ci.cir a$cì Èf¡:nsfsrence te a $ev¡ plate,

"thøgo therefr¡ro, behavsd exae'bì.y }åke ttre &ç'nospürÐuç: r*ycelia desa¡'åbeel å.* ny får.sl

påap er "

T::fSA of tha r.rt/€eLia ef bhe soeonii seråoç (e) gere eåå.or¡ed tø contiuue thøír

develo¡rmetrt o¡r dung*eg¿¡ pi.ates, e¡rd tÌrere they produeed sm&lL perfoet fruit-boeiies

*?hiç!a,Þ}reúsporeo,ltthugwÐ.spror¡çdt,hatmongBpÖrüu*rnyeelia*fM

ggefg{-Ëfåg$,J4å, Bv€n of tha 6ecr:nd r¡onogpoïou$ geï}Èri?tioi.r, e¡,e r*ble tc fruåt in a perfoo.b,.'+..,'3+Ê,

Iy nermal !ÍËHÍl€3"¡
&

f.lts tà{3dåtåenai faet,s just iiê$çribedu v*icìr aljar.t¡ s?lox Èiåri¡'È monseprrûue myeeli

::rçduee ëlampecon;:sôllnfiË ¡¿:1d fruå.1 readily *_nrl pe:'fee.bJ"yu efford st,r**g ecirfånrratory

er¡lclgsc{: of 'bhe csrrogtnsse of, ûize corìçlueion lo alrf.ch I sa"*o irr niy fi"rst papârs

uannelyu th&ù figggl#s Eåggggßgtgg i.p ?romo-thel).ie ?
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Frofel,gl) ehowe e lnmp*ç611neetisnc e$ ogcurrårrg ûn e moaôËporeu$ ¡$ye61fuat

sf å, ø"åg#gåggåggs His observatåonç and ng o'sn arÞ#. tl¡erefore, Ln ee'lÐtrdo ün
¡?l

the otlrer hend, Knie¡rro¡ wíthcut gíving dçta"å.ls ûf hi-s evådençe, etetes that,'lt¡ås

fungus le ho*crolhaLlíc. lt íøo t,h*refor*n poseàble that LÌnaþø may bo ån esiet*

onrÊ b*th homCI*hall.åc *vrcl hetorothallie etrs.lns cf fi" stoÌ'coratrius. }'urf!:er sx*

pêrårïsnt iri'bir dir¡nree strãå.ns obiaiued frr:r¡ dåffø¡'ont loealitír)Ë oeix råcne Èoaeh

us 'bhe truth ebout t,irio mettor"

[i S: Erofeldn linfereuchun¿1on, l,eipøig, Hef'b IIl, 1B??, p, At6ø under Fåg" ], b;
also Tof ;gjl{ie 3,þ"

2) t{ells Kniap, Lgg, cå!., p.}3"
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Vl. toprinlle l¿qoruso

Ë¡r the soriea of oxporåxtÊ*?,Ë up0r1 0gffiq3åg lå#g"gs resorded in ry fåfeg

pÐ,per I f,ound :f',:.r,- *L'amÞ*ês$slegiiiclra deyelopeclr {fi oil eaçh of ees¡ega}. aryeetråe og

eenÐøpüvsue origån doråvsd fror6 lho 6poreË of a v¡i.t<l fruàÈrbodyi tZþ cn eaoh Ðf thr6€

unyeella of mrnoepÐtrorlÊ ofågin derlvod fro*r sp*r6s prÕcìr¡osd by a fruåå*body of mono*

sporous orågin; ancl (3) on a ßornpounrl nyeoliun of polysporous orixin dsrived from

gìa}ì3¡ €ps:'BË í]Ë:û{il¿eod by *. fruit-î¡ody of $JürìûËpsrous origín. ï therefo:.o cer.qo t-o

È1lo eonølusåo;: å*.iÈ C' lgæng.g ås honoåh¡:,1"1ie, 1'h*re rvr¿ç nothing ôo ruggeot çr*-t

thåø epocåeø måght be hsÈorothalLå*.

¿fton ç6¡rdii:g r.r;* firsl :rapcr ¡',Õ dirll ì:rrrËs ín Sfay r\927"Þ I åsgtatod anoti,¡er

sorües of mon$*porol¡B rnyeolåa of ;[. lgggg€ &*r], :io I was 1oaníng iff.nnåpeg for

Venøour¡oru Èorlh blto cul*ur'ss .:¡i.ih irBn To rry great eurpråreu I fqìJnd that. lhees

æyeo3.åa dåd nct prcriuce any cr*:e3r*çsnyrçqtåçil*, Ðurjng .bï.rç sunr¡ler of lg2l, clrgurüo

Stû¡isog pr"ov*n'lerì mo f¡'çn malo.ing arry furlheq exp*råmentø; br.lt, cn reÈuf$*,ng Èø

'Jdå:tnå¡reg ån $e¡lÈerber, S at et:çe began tË :í.r:vÊsLigui;e ügËåþgs }gågg á.galn r.with

tho objee'h of, scliri;'r6 å!:e prohlem of tþø eox af 'r¡he æyeolå¡r in thie spoðleo,

.Êrltogetk::r, *ínçe wrì.'r,i.ng r*¡r fårs'b p*.prTÍ¡ I hqve rnada f,ífty*¡1r,n* trÊw mÊxxo-

Bpü¡fôrlÊ er"å]-turs$ ûf å" lffiAgå, #r;rÌ.ng -bo tire gact, ths-t epxno sf the spore*dspoeitø

of g" Iæ"nËg h¡:d been desÈroy+cl af,*ev tlre ccixpleti.on Êf üry físç'i pe.pÉro ï wi:,ø rs$*

pelletl to ur+a vx{ì1r sptrÊ maègr'å¡*j,. Yhe n€çr gpûrgñ neire provåeled by ton d$.fferent

fruåt*bo'Jies" To t?r+ bCIst of n3r kncw).od6o f?rs r:rycelå*" were Lsolnbçcâ ån exactiy

the se-ms rr.1üslvier aæ føæetrly" T}:rey ",sere all tre$.sforrr:d'þo agar p].*.tts end, iilrler*

åøer:{y*¡rår¡o oí $hom rrore åtr¿ineforred ts stev':ilise{i duiig in wlda tsr$*r,Þtubee6 a.nri .ti'iøy

s¡çre alL keût in:*rl¡'ø culture for fåfty rieys e_ni5 rpni sf, iheg fÛr f,rçø tq'O tO threo

men'bha¿ ËxûmÈvlot'åan',r¡ith tire måcrsseope yíoldeel a:"çsr¡lå ju*'L'&ho *ppoai.te of

fl-:aå fausd år: tho sxp.6Påsi;ðÐte racorded i¡: r::y får*t pÈp€rÞ fú¡: net a cÌ.ng}e ose øf

e13. the fåft}'-når'tÉ m&ì'1üspÕr8î.¡s Ìïr1.'eoLía irroriuced a*y elercp*co¡tneçLtons '#h,e.tÐv$r"
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s¡r tirø sth*r he?ådr polyepor:ôuÉ r4y*eLå¿i derfved frcm severr¿} spores produced cLamp-

-eor1neøt,i.rnç nd,'bhin f,our ov {í-vo deyo after b}re opores ..;?ër€ Êo-ürxxc

T'hssÊ nÕç obcerv¿:,li,ons nü.[u8ally auggoeled 'i;hat the sttraåns of Çgffi!1gs
I

Leg*,*gå wåb]: r¡hieit I *o." vorkin6 v¡e¡,e hetev'o'bhe-I1íe. Thsroforou a*rumíng tha.i: the

ül0nos¡lorouÐ ril/oôlii:.;rere all. ui¡íøaxrral ¿:¡rÌ riculcl beh¿¡r¡s in lhe $e-Lîê ü:anner aÊ

Etrnkeslqot o {*} and (*) sÈraåns oí r,tucor and as }t}J-ç Bensaur{q!s {+} emct {-) straånç

of hor -tsp-c¿¡ug f-r-nqåÊrållE, I paired '',1venty-tlrroo of, ihe mycelåa';,'i-,¿h no" 14 andæ Ðæ¡.rq.Ez - L- vv4É4 ir¿U¡¡ ÃÁt¡,o ¿.à t1

s9vÊâ1 TEíth ¡lo, 46u ncs" 14 and 46 bei:rg Èeken ;is si¡r.nd&rds. Ths reEul-Le øt m*kÍng

Èf:eeê tilår'iy pa.irr; n-rê sìrown ån .lebls ï. I¡: ihe fourth coluern of ihiç îable the

blaytlcn å;:riíçadø'fir¡..$ no Obeorvs.tÍons ,;å.i;h rego.rcì tc fruibj-ng werç *, peeAzd.e,d,,
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.Qppi¡n*s .lgggp]+E.

Tli rrirr.o TPÉÞsúv óo

T,,-^..-r +^ ^sriesr,rrtrs or p¿ì,1rtng lnonospcrous rnyceiia l,los" Lj-29
i+itir lüo. 14, Nos, 18, Lgr 2Qr 2'3r 29r 26r 2'7r 28, and.

29 fornled clainp-connections v¡iil: lijo"14, aücl tne

senaining f i've did not" The nine pa,irs rrvhich fonnecl

cleìï,o-c onnec tions a"lso procì.uced. norrnai f rui t--boclies

es i;l:.e photograph shows, but tire f ive did. not fn:ii
norraelly" \''&:en the photograpL: l,ies taken alt the

fruit-bod.ir-ãs,except the.t in ilre culturie iìoF. L4 x 2e,

had. she,l. their spores, lcut the spore cleposits and.

sti,,-,es a,re stil1 visijrle. Âbr-:ut oürl*tliird nãì;uï.¿,.i

qi zo
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Sf -Llra t?tir+uy paårr of riye*3.1a, se?entêerr r?eveloped €laerpossnneetåcne in

a rçgulcir naÐx'lgro whå3.e {hårtesn dåd not deve3.op any eleup*coni,r,r€tlone,rhaigver.

ãt wr:so th*refgred suppöçed 'Lhr¿t e{+} and a i-} ssxua.I str¡¿ín must h¿ye hean prø1ent

ån *¡:-sh of '{:he s€îgrrt,g$n paire in rvhieh clan:¡r*cûnirestíone hacl *ppøare¿. I'tro " 14 was

gí.Y€n a {+} olgn, but t}ris lr¿s donÊ quite arbitrari}y, f,¡r nerp}rolo¿:-cr:.Tly no. }4 did

itot d$'f fstr fro¡r ti:¡a o'bher riyceli¡¡" The rnyeelÍa si.th srlich no" t4 had i:roducsti

slamp*conrs4tions rveÏo ülien givon a {*} eign, s¡rd itle mycelåa rr¡åth --phj.eh no" 1"4 ired

nat ¡:roelucod elampq€onrlettiûns 1:rÊr € gi'ren a (+$,, eiga. fiubsequonÈly it øas founrl

t!¡¿rt cl¡,rnp*Cùnrre*'Lí{¡ns wéi'e fOrmed :she6 no " 46 w¿¡* matecl ,i,it¡ no" l-4. g,ine6 flO. 14

lrad a {+} eign, it iva¡¡ thcrefo¡"e nscsgs¿¿try to give no. 4/c a (-) sigi,, }úo *. g!*fi

al1 i:rorìuced cLe]r:peçonîlÉ€tionç *ith nou 4.6, Henee they woro gíven e (+) øi6n¡ *:rcio #

øinçQ rxtÊ; 4f, and 4B díd nci yieia clanp*co¡rler-bårrrie ..¡j.th nø, &"6u íhçy verr¿ girren a

{*} eiff$, All these så.gns ers shaïsn irr Ta,b1e I.

The peårs of rnycolåe-r wlråeh davelo¡rrcl clr;,r.rcecoïtn€ciions elno doveloped

nç¡uetr fruít*borli*".*"" 
-iî,:-""î 

a rveÈk ef,ùer $re:natinEÈ h¡¡"c been €ffect,ecìu åhese fruít*
-ì:odåoe oxpanded a.¡rd shed an abunclrlnce ðí thçir black spores. tn iir* con.braryu the

pairo of'nycolia rs''jieh remafned in tho prÍmaîy co¡:rCíbicn and di¡t no.t, cJcvelop @'s.Fnp

-eoâReci;ions, gavo rå*o only to ircperfoct fruit-br¡êåes, The,$ê v¿rríed from ai:out bhe

sàas of a pi.nr s he;:.d to radlrsente J + 4 Dïri. ì:igh, ln -bhe l*rgor rudfnenlg, 1he

sÈf-pe and píleus Ð€x's cløarJ.y <tåffare¡rtÍi:-tedn but no sxpÌ:inoíüi:l tcok plaee and no

Ëpores '.TêfÊ övrì:r Líberatod, It rÉas therefpre aloa¿. b?:at repíd and porfect irroduc-

tåon sf fruit-boÉieg wä.r; s.ssocåated iri ry cuLtu¡'se 'mltt't'na formatlon of clamÞ-con-

noc-bLonsu å.o, çith bho sseo *OW or rtåploírî conditlon of tiro mycelf-um, and ühet the

procìueticn af irnperfeet fruit-bodios wae essocí¡i.j;ecl r.rith the non-f,o¡r*aiion of çIa¡np*

-çonnections, å'oo r,sítlt tire primary ür høploid ccnditíon cf è?re nycelium"

I'fier t?:c+ rosulis emboriied ån ïable 3 ha¡-l beéjn obtained, i.l .øer to be ox*

poeted àh¡,it t¡':.rcella of líke niffie, if najredr'.-+oulcl ¡ra-L proclucø any clan¡:-conrueetåonÉ,

Eech of six plir+"es rv¿:s thorsfo¡'s inçnuleted wi.i;h br¡,a nyeelia of (+) øågno *nd o¿:.eh



*]¿2_
, :, : ::

oË eågi:te€n p1É:r6û ¡eíth åuss nyeÐ1ie. sf t*) rågn" ' Tht¡ r8eì¡3.ås of thie Beiri.ng,

çrlrÈsh {rrê ËhÕ$ïl !n t,shlÈ lI, di$ nçt cc¡¡rfonn'::íLþ e:{p€etr,"li-c:n, fef ofeS-y eåxteÉn ef

*he 'ç::¡gi:Èf*four pairg romai.ned -.såthaui,sLa:¡gIr*oolxneßtåons, ''shåÏe *3"t;mp-ccn:iÈetíons

goon firil*iÈs ll:eir e-?¡-Ërrriirìce ån gno of'{:he såx {++) palrø ¿:'ntå ån sevËn of the eåght-

ôorr {* *} lraåre, lt tir*rsfcï"€ b€sûFris apparent l;?r,:'.t, 'ç"hs p}renÊmenön oí heterothe.l}-

iem in Çgql:n$s lgff:H- is nueh iììtre coîn]llieated Lhi¡n Ï Ì'¡¿:d ai fírst imagi.netl.
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ûa the stråct (+) aa¿ {*} theory nf 8øx, ona soulû ËËppso@ Èh*¡.'t åf p

myqËlíus å rE,¡ei:€ to yield clerïp-sçrx¡tøstl*ns v?ren prårsd '.sith øiihcr b or gr åhe sax

*f 1"hp eTyeo3.åa b a*d a ,souLd be åd¿¡¡'Li.eal¡ oo 6hato åf þ *nû e wore tc¡ iro pæåredu

rro e3.e-mp*cnrriresÌ;ione ?rould -ue formedo 3u-b tìtis is not a3,wayç the ÉíiÊ€, fûs

someti$eÉ ",,ËÕ may havs elar¡?*etl$Ïrêc'Låcnc rtqvolo¡;ed in ¿11" ùl're pairg ê x å, ß x g,

and h x ø. ?'huø, ás glro'.¿rn ín Te'Ð1e 3, nryeeiiu*3 ï:ro. 1"4 fo¡:ms elarr':p-çoitneçtione

w,tli bçlh no" fJ and uti. A6¿ but tho nryaoLåa noe, ?J e:nd ?.6 ar'6 ¿rc'b åclenilåeial Ín

É6Ée foFp úg Elrr:wn in Table IT, 'øhen pai.redu they yÍel-d ctarnp.sonneetions. ,,fåth

f,aur myeeLía 5-n*tcild o f Lhrae, ovÊlr groa-ter eornplíe*àíons nÈry ari.sa' lt th¡¡s

ßppeårs'å]:¡a.l tì:e faetors Ð3'gesïes for s-ex, in figgigs lågq€}}.s a¡"6 ?lrt cf a simpS.e

but of a coenpound natur€o

ln t,]re {ou*Èh eclumn of Talils TI as'o gåvon tìre resul'Lc of ob-qervatåss¿

of frlilt*iiody produetian for tweLr¡e ( * *) pairso f mfip3.åa. I{ere a¡;3ainu ¿E in tho-ã

Êxperå,rûsnts rocçrded in Tabls Eu rapåd rrrrd poffoet productícn c.f fru5.t*borlíos lvae

aseøsåa'led alnays',rd.th tirs produe'Nion of slarnp*conneeîions, f.B" çittr ihe seconCrary

or di.p3.oíd eondi'iion of 'l,hø nyçeliur¡:, virå1o i;lre ;.:r'orluetåon cf Ín:perfeat fruit-bcdf,æ

1Hê.s artËoÊl.aLed a'Lvtaya'øi,lh tlte r:bso$cÊ of cleü'rp*eon::eeLùoos and'llre roton'Llon by ttc3

mye-elår.arir sf à]re pritnary of ha$¡l.oid cauditåoil.

Âs €à ï'BËIÅI'L of'tìre experÈrnente ,?:åeh liave just been desoríbcd it boca¡ne

aeßesËå.ry to díseatr<i lhp etrlet (+/ anA (*) 'Uhuory of soxual. str¿?i-ns fptr $," &gæ.zu.

Seb1e IIß shoe¡s Èhe reeulte thri't war"e actually obtaånscl ,çyhon 6sven mônoô

Ëporour :nyceLia ,.rt:r'ø peir'çd in e.ll t i"n pos*lble $aSs. ln this "fablo, for ths seka

sf co;lrfprmåty,*ith simil.ac'Tablee rr,:.r1o by Iiniep for $glLiågå$EÅJSm sgErug u t,l're {+)

fftd {*} o$-6ne a¡'e åntroduced, but, here-lhey have no'L the sürno e3.gnå9åennce as ån

tablse Í anti 3Eo for 'Lhey do ¡r*å Índi.eatç eex but r*enely the preoen*ø {¿"} sr ¿rbeencô

{*} öf claep*cütxsectirr¡e in i.he paire"
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Thøw tlro experårnet:ts ;ocofd@cl ín Tabte TII trysre beírrg mÈde, a eheck upon

¿'^- --,"*i -1*. - t l'ûJ1ts lurlry *f tlto sðvÞn rlÐnospsîêus fiyeø]]Èa 1res obteiired by eetÌ;åi.lg ouÈ portione of

t,\o r*ycolle ån platoø b¡¡ tr:ess6l.vsso In nr-.äe of these sub*cu.lturêË 1ïÊ¡.Ð efuimp*

-connec',:iry¡Ð evûr rrorìuced,

gi¡ree, ee i:ldåaãt,oú ån'labJ"e Eu no$. a3 n z|n 26, z'lr Ëiäd ep arr producod

Çlamp+eoei¡roet'ÈcnË'¡r¡å.th nç" L4, it */ae to be expoeiod pn tllo striEt (+] end {-}
thaCIry of sex lhe.t tÌrey ';v*¡¡ld p-11 behevs uÐíibmtry øith roepec'b tc El|tør rnyceLàa;

but, b;r Lookång ak:rng tÌre horåsontal ros's ín Ta'cla llI$ if r¡i-It be s.t onçe aðen

Èb¿¡t tiråe expoc$n'oion v¡ü.ã no& justlfied by expariencen Thus elthore¡çh rs'íth no, 2L

'qÆtlroy' a3"L gÉrva ç1amp'eouneationrr*# æ.ë)'.vith nt'ø",22.o ?3, ønã. ?5 they díd

äot al1 þøhar¡e r¡ælformly! for,:,¡j.th ¡lo, 22 they al3. proriusÊd qleftp*ûöni?ÐÇåíono egeopå

nç, 2,5ç çi-th ylø, 23 tnay ltonÕ çtf then pro,iuced sl¿rfip-eonnerntißne øxcopt g¡Þ. å60 and,

;'¡lth no. 2$ h'nøy $ûn€ ûf ii:s¡¡ pnoduriod elar;:poepnnee'bíc¡.{r$ ôxi}Êpt rie, }.},

The resulfe gåvon in'Iai¡le ll3 ars Í,dentåøaL i¡l thelr neturç vj.th tiros*

obtaå¡red bf, it*nffi Kniep E¿ith åg1iåqJ,uy-jj.ug *sggq*g,år

M'
ls tl+e seriee of ax¡rrrítner¡tc upor¡ $oåSÆ 4ågggg rosordsd in my first

paporo I foultd"i;ira'b cla¡npt"dô;tilÊÕiíons døvelopeds (1¡ on eaeh of seyeral rnyoelia of

ffiçttçãPùTÐuø or.ågin deråved fvprn 'lirc Ëpsi"ê6 al e wL,I* ;'yuåt*bod3rå {Z} o¡r o¿,ch of t@
htílf,BpÐraue rnycolía derå?ad f::orn eporo* pr.oiue*rì by a frt¿åt*bociy of rno*oøpøtrìts Gf*

å6i"n, *nd {$} o}1 Ê ecriii}*und æyeoliun: çf polye¡roraus ori6in dorivod frcm ft&ny spùres

prod.lltt?d Tr.v a f¡'t¡i'tþbody oí monospûrouË orígin, I thorefore c¿¡ma to tÌre eon-

clrr*io.i lhr:'r, Cg:u:r-irr{s .glv.qus; is homothallåc.

Ïn 'bha ':rånl*r *f 1p?1*â20 1r**àe a ne''.q seråËs of øxp",rri.mpnte çrt:i.ci: yåe1.cled

nesul"ta e¡r-låtø dJ.f ferent to thr se prtvåouøly obii:ånc'J, Tlre soÌ¡yçe of íire spûtrsF

wr-* * wil-d fc'uil*bcdy rrhiah úa$6 l*p e;oentanecueiy cn hc'r*:Þ dun6 ån the laborratory,

9iå"1) ¡'l , Hnisp , 10 s 
"'@
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ldi-;ta ¡Boltasporous rnycalia ìç.e¡'o ieeli'-icd ïind trr¡esferred 'bc dung*ergar platea

ané aftiersr¿r'ds e$b*sul-åuyçfi :.rx o'ô?l*r p3.a'ree¡ br,at, evsn ¿fåfir {}¡e lap*e of thiri,y*ttlo

de.yø, È3ey ¡¿!tr-faiLed t,rr ,tro(ìu.ce c]-rwp-connseÈic¡"¡ç' Úir thç otlt',r handn a ecrrpound

ruyee3"írxn of 'polyspgrúuF,..Ég:rgrn deríveil 'lrt.tr r:titvt1 ÉpÐres -orociugsd sle.rrp-csnnet'í;ii:¡rs in

abråndr,,4se ton dr:y s {;ft,cr ino culai;ion.

The presenêø of elergp-connee'bíang oîi lhe myoelåum of pelysporcu* orågín e:,r:d

ttrei.f alc$nce fro¡¡r the nåne nycetråa of moirospot'oue orí¡Eíi'r ab oncË susilestÊd Èhr:i rûy

n6rs etrl:.i.n of Cp,-LLl:lår¿-s- 4.i-{e,qF v¡ar hot,êroth¿rllic. *, cornpLeie s+rie.ç of c@oeËings

'':¿:.tje-ilhe 
"i¿ç 

;.-rXrs9J.ier",;,:a.a j:harsfore usdert'rk$n. Ths results are sl:o1ryn in Teble S$.

Á,s þçforo, the ¡aumbçrs ebovç and to tie Lefå indåce'Le the nurâbsrø girror: to indLçídualrÉ

my€Ê}Èår ''.,chåLe ttre (+Þ c.pri {*} så6ne ii:díee'be ,t}:rat, eJ"emp-toanÈstícns worø present otr

rrbsent reapee.låveIy after tìre erûc aL*.gø haei bee& effsetsd.
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As ås ehorq"fl år: TabLe fY¡ raoe" ä and 3 bpth f;dX,ed to ferm el.*.rnp.conneçt*

i.ons iaittr trss' åe 2u 3u 5 and 6o Y+i they ¿rr"e r:oÈ ådcntåsal eexually, for ns. â

fnrncd €lurp*mïlrrgrtícns s¡i'bl: nçço '{ o 8o e.ncl g¡ w}re:-ea$ f;}qu I did not" Sårnå},arlyu

Itrr-.;s" 4 *:nrl J clåc1 not, î*r:r, c1irri:rp*$en¡1êt*uL6ng wíbh rl*er åe T, ß, anc) S *,nd yel arø

noè ådo::'båea.I seau*.Il'g, fer no* 4 fors¡ed elanpeeonnec'oåons \'¿.'!.th soãe lu 3p 5, anû

6ordr*lreae so' 5 di'i sst" ?,îoroovo¡o '.-'hen nos. 4 rìrîd S were peårodo tlray yåøldert

el*I¡Ul-çu:rireqtåcr;s, Thaå th* monoeporou$ r'j/eßLåg ,,?¿ÐtÐ putrÉ Ìyßs ã.s#ûrlrå:riod by

raú's,n6 sub*cultuîès å f thos* myeþTla. rn plaì"cs at tho sR$€ 'bime iiru-i, t,tao paårångs

wsfs €ff€Êtçd' ln nçne af thesç nfne sub-cril'luros dld åny Çlan:pøçæn:rectåcnÊ rnake

theår ë.ppÊr.'rfft€ð. Thiç ås indic¿.teci iir îabio fV by tlra (*i sígn for 1e l, e x Eu

3 x 3 ..ooe .. 9 x 9.

?hs reãrr¡lÈr enboCÈçcl ín ?ab1ç lV sarni t* çjlç+; *er¡clueåve].g thgå èhe slraårt

of t@iqÊ. ¡¡iS-eg'citb rghiah ny nÉ:a qrork tr'¡*-s bc'*cr qstr:'åçcl or¡t, ås heta:w,'i:a1Låç but4*æl#&

thet. t?re åndå:¡ådue,l xrycøLLn sannot tbø regarúdd as belong:n6 *tråcÈi-}r to å,,;ç oppaeåto

såäeåns, {+} e;nd {*}. Tht¡s ln ffy nëw n¡erk *, g&y-ous hes beiravoÈ eaNqaL?y ån .t;}re

s¿r.3l:ß $a"ünútr s.B å, lgggåEåà

vÃlÃ;-.ÐåggssÅsn.

, Tn both cf ar¡ i.nvøstågat$.oær u¡",ror: th* ße,y ü t $g"E*i*g1 6ågXILSLil1r,1¡lË rjnd

t-' et,erqora¡i'i.gqo rrycorí¡r of mÕnospoî"ou* origin yielded clur'rp-connocticns regulerrly¡'.@t

ãrgd rÊ$;di.ly gr*vo råee to ¡r,orme.} frr¿åt'bcdi"os, .ft.l} the çvåcience sc l'ne obår::inocl,

åhç:"çfo::o$. sbrú'¡r¡Eiy eu¡:porÈe the vígr"r alrcady en1:r-ss-"red in ul¡r fårsi; påpsr, ra*.uoLyn

!$*:ffiC erld $' #åtrHg,åggå#"ä Ë.re honettrs.Ll"å*q

ånve**å9.'i.Tione ero då$csrrtrr:nt; fe¡' ån the fåretrsrt;:roepercdn myøelåe gnvs rås€ f6*

gularþ tå elar*p*cnnneetåç¡i:eu æhå}øt i¡r tli:r #+çand {tieaoråbod Ln thi.o peper}rolcnrp*
oq

6âRllËÉ*r-åf,as ¡r&vçr appoered in nonasã)Ër*us nryøe?"ån { ã,dÈeç:atiçnø 1çr C, 1*¡'4g,pgg ånii
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\p for g" tÌí-Y-Ðåg)but **ly afåer'åhe ir-r:.årirrg of àra6 rncrrçsp6re.@Ð..1myaelåa prgÊuäÐ.þly

of oBi:oøÍ.te eso ?fg fårsr: lrvostigritiang thsrøfore, J"od c*o *o bsllpve èh*å

S-qm!ål¿g å+iioål+q*gn.i g" n3Jg,H are lromsÈhal}å+, qher as æy seer:nd erlp has pe.evådød

ecnetrusivs evådonc* Èh*-':; thero e¡'e etraåns cf both thope fun6i pJtrr;sh are ireterotbeLS.-

åt.

l4 raay bo askod¡ øtimåt$ing tha,L *ll "rhe $ow gbsûrrr:tlo;ts go to øhow

fhert Ûgggsgi }eggggj? r:u'nd co 4åffiå ars heÈeroÈirel"l.åc, horE åa it lhs.t, dåfisreitÈ
rç6ultÞ p9ånti:rg to hsmpåhe,llåem wçrt¡ sbi¡:ined i:r thç fårçt i*ireoÈågatíon! lhere
arlpÉer to bç tTo alterna-tiv,a oxplariatåorret {:.} ån ny fårat invø*tigaiùon so¡rg

e'rror" er$pt {¡tÈa tbe ',æ*k, {"2) thrrt¡ çre h*rn*thailåe fi.åFírårre *f bs-ll: theee fungå

as iysll s.s iretørothellü.e"

ã l:ays no.b þa*¡s able{;o t?'¡j.nk *{ a,*ing}e snurçs of error ia aiy fåFs.c

r*t¡rk {}¡rrt cou}d Ëtçsûur:¡/ü "fcr Lhe taç¡uLt,¿ gi:t¿r"lner}" Sû f,ag, as I knolro ï ueo{i tho
*¡uge mc"bhod fCIr ås+trating ff:rcì sËItåvating the ¡¿]¡sc3J.a fr:¡.n3r soecnd j.nr¡estigE¿ti.on

wtu
zs';#o n:y first' T d* not, 'bdnk ilþ¡¿it 'h3ra praåes bseainç ånfssted by *pnreø froe
jr'ha airrpr ålr¿r't r ¡onfused spooà*a sf Fpså"Ê*dopoøll*; artri. î^,sonÈe-ånLy saw the e}.a?qF,

'conneçtåoBp deøovÍbodo foc' S skeüci?ed soms of them .i,+ith tlro **freråqLueåde. Ef
.l n*de ønms måst¿ri(s í¡t method, T nust he-ve repor:"ii*d lt quite çr;nalstent,iy in svery
tnÐ ef my fårøÈ oxptrånontso fcr" all'the rocuris'.iíero e*nsåotent, alL Nho HonËÉpor-

oils my*e3.åa harÍ..itg proclucerl {å}ar.,":p*p6¡1*eetåolrs, isií I ftiust he-fe avoídort thÍs e*o¡,
eonsistiirr:tly ån rny s€cond oxporåm*n-tso f¡:r nÕ el*nip*sg¡ilnoefåans orer ma,Jo theåg ap.

FB*p¿¡¡¿6 fn ti:e 6B nac.r moi?ogFof,rr¡s sul.Lures. *n Èhe øtit+t band, åt ie dç bs rs_
meri?beroci th*'l ey fårs.b Ì.nvostÍgert"inn:-¡¿r- chiofLy devotod tc the frul-t,ing Ef nor¡O*

6trÐrous myecl'åe, t¡k;¡'t, rha qu+pti'en of ùhe pt"Éss¡neç sF ablence of ç}¿ir:B*eonnsqt*,ons

rva* êillis¡å lip cn13'tovarsl its ecr:elu*ionran,i th*.t'the ¡run'i:rer of, çboerv¿tlðne q/as

roLatåvely'føwn rt ie al$Ð noteweri;Ìiy thilt:ii: my øeooncå soråes of experiment#
Ëitlh topFånus eggrug, al-ðhou;4h ï urorl Lon dlffe¡.ent frultêbocÌieau I wes unablo%,-
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tø abteån ê.gly motre hor¡otlrallåe strr;åns, and t!¡erof,cre a:t, no tir:e he'¡e I been able

to grøw aisuLÈ€àllgousl¡r homothalS.le aitd høåerothallio etraine of this fungus"

, ì M,!*+l'"eß;a'
E1akçsLeoåtfo,rnd thet jn trre guéorsroach T:lo'r!QspÐvous mycoìåuËì ås eith*r

{+} cr @}r*"U t\at, Ln t'hese fungå thero is an abfìev}ce of sexual åntÛrgrðr3es'

Keíepz), on tho o.bh.r.1, hrnd, ,r¡orking':;ith Sch:lzoplttrLlgm cglnllllg, founcl t'i1ut' vhåIs

åhe sotrOepörcrgs rrycoLíu s¡ tiris funglrs ësurrl1y aso uni6s:<ual and do not irroduce

eLe$p*eonnectÈonau yet oçcasÍonal'l3f0 ehen kopt ín pure cultur'e for a long tirneu a

ì1lÕïlüËPürçuanyeeliumì4¿åybegi'n'Lop:'orÌucÊÊlamp*eonnectåonsnndthuspasrclafinítety

fro¡r tjre iraploåd ts åhe díploåd çcnditío¡¡o Thus r,tû ç?,,Í1 speak of $,q3å33*&gfg

PórnPüFe"asbei;rghetoc'oti¡arlicbut$reometåneapPadueånglrornoti:allleptralns'

ç-s¡ång to ti:e fa.sÈ {hat Í e:¡r una}le to explain ray fårst rosu}te on 'r,Tro basís

og etrs'Õr. ,.rt øxpavLrnent çr Õbosrvu.iåorr, end 'çakj-;rg into aßcourrt Ktråept s 'rurk upon

schi¿oph3¡l_li¿r* a,€ffiffi, å.t, eee¡ns difficul't'bo escape tins csnslusion thr.d ia tl}n fi'f,6"1
tu¡4r- ._

invos'ci3rtioss S rrar etudying strins of Co'pri-ltu.s- lEiigfigË and t" ååX"ggþt?tich ç¡e¡"o

homothallle" tn tho other hand, ay ì.ater Feeuli;so deçeribed in this papÊrr çørtaås*

ly polnt to ti:e possibitity of eo*re srror havirig çecurtred ån my earller'¡tork' I ,

think, thorofo¡,e, lhr.t åÈ ås advi.sable to i.ay noet'eolght on my second i'nvestågatåorr l

and to concluiìo 'bh*.t, v¡håle tgägågg lgggægg {r-4d g" nåru ars un¡loubtedl"y hetorothalL'

åç, it in p"sslbto i¡hat honrothetlå.e stsaåne of bçth these specior exået,. 'Ilro questiçr

of .Lhe exiptçnee oF fior¡-€Kåstencs of those hornothalllc straine ç¡í11" dc¡ubtl"ose ba de*

cided by future 'onrkorso

In fí:irdång ttt¡:,:b the etrlet {+) and {*} theory of, sex is ånap'*Låcab}o to

Fperånqet*gpfgF.anclC"nåI9j}'g,Thavebutgonfirme<l'¡¡hut}fans[ft1iepdiecoveredin

A.Í. Btakoeleø, gaxual Ðirnorplriss j.n tunningl'ramella, Eû L¡rr¿is¿:L ûazet t'ër Tû1.LXXI3!

t?zl' P" 186"

H. Kniep, ;ggå cåå:, P"16"

4t

2l
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ggþ{.¡pp.hy-}.1,S cgmåg. t{ís TebLe for the latt'er fungus and nry Teþ}es I33 ancl 3T

for the È'po üoprini are ídsntical in igen+ral fcrnr"

?here cu.n be no doubL thu"t in such fuirgå as Scåi*gå"bl$#g, c,oëq'wlg,

gg.Ëql¡xgq" l*gg"ffigu and C' nåï.gbg, the faetors or gones for sex arp not simple but

complox i¿ thsir natur*e" To ,vh¿¿1; oat,snt this a;cplies to the l{¡rmenomyeetoç irr goneraS.

can only l¡g det,srmiued by new :¡nd extensive irrvestí,¿atÍor¡s,
,:r: 1)

fi.øoènÊ}y.8" 0, Dodge- wCErHâng 'silh A¡ilillkg.M qggn-Lf¿"çËg has found tlaet,-t

sÊ f¿¡r a6 sÊä.Þorgans a.nrl asooÈrp6 rix's co$cgrned, r$orosporouø r,lycoLía are çe3"f*steråIs¡

br¡{¡ that çexueL otrgene a¡d aeetcarpa are producod in cu}tu:"eg ccntaining two straíus

p:roperly çìroÉeva" ãt thus appsårs that thore are heterothallie sp€4åGF not cnly ln

tlrc Easådiomycetos but aLso ín -Lhs .ô.6roeycetee"

In rny firet pãpør, I pointed. out thnt the Ë,qJ?_{¿,ag "i$$ågql.H used by Ltlle

Bansat.lde ú"vtd tây ù'çtÍt üu bæSgg mågh'r; ?:e ådentåea"1 epccies" I no¡,'¡ thå¡rh 'uirem ts bs

iden*i.ea1 and eh¿lL so regard thern irr fu-bure" l,ï114 Fensarlde worked uiih only trwo

monospÐrsuo ei:raå.ng of her fungur " 'T:tlnen gr,own eeparabely, ihey did nc*, .rrroduce elarrp-

eonneçtíons and r"onained *aærïIøi 'shen pnireds 'bhey irroduçed clÉunp-coîrnoctíons ;r"nd

fruitsd'grsll. $he iharefero rogardcC thom as (+i anci (*) ntra.ins; butn hed sha usod

nore cOXUaI et'rii¿nc, 6he ¡:O cioubt.*'ould have found out how conpleã,$e,s ås in th:ip

fungUe end aLsç'bìr;l'b the stitlct (4-) ana (*) theory of sex is here å,lrapplicable . En

my experiruenÈs, -Lho developrient of rudl¡nerrNu.ry fruít*bodf.ee on nlonoFpgrous rnycelia

hae beon very vi;.r3.ableo l-Iolvsvçr, it ie soríor.rh¿t remarkablø *,h'¿:t lill1e ÞsnsaudÊte ,

ttnê soxuul straåns, 'rhen groìÍn oeparatelyu renained enfirely et,erå}e. :

i.) Ð,0" Dodge,'ïhe tifs His'¿ç4¡ of hscobofuekagnifåcus; Origirr of lhs lïãco€arp
fncrn two Straånøu l,åycologåa, Yol. llÏ ? WZûr p!. LI5*134"
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rÃr.0=o-¡.-e_lus{o$g.

1" sp-g¡iÞ:4 Seqquå,Liju.qg *nrl t. s!6ggg.rgråså, as oho:vn by Nhe ¡:roduc1;i+e of G]ù-arÐ*

'*c$xn¡eetÍoi:s and f¡"uåt*bosiåes ii. înonosporous cuÃture6, are i:omothe.lLåe.

3. åg*gMS Stslquil{St¡s }ras hee& sueeessfuLty c¡.¡i.tåvated r¡åt,h t}ie ¡rnoiìuetien of
perfeerl fruit*bodies for çôverr suecessive nünósperous generqÌ:i.ons. The mycelíum *f
ÈbÊ Ésvs$th genirre'Èio¡r iv¿¿s jüo¿' iis vigorous ¿nd fruited jus-ù *e rapidly ¿rs ihe myeolåum

oS tlle fins'ð issnùf¡:rb,iail"

3' *rh,re a¡'o hoter:othalLís et¡'aåne of ügåååggå qåfigpgg $*d. to åi.ï_gjåq., Fifty-nine
L ìlsllgsFÕT*us mytelå* cf S. lffigegg, gro'"¡/ì3 soparatel.yu n*vor p3,ccuûsd eI&.¡irrlotollnoetionÉ,
*Ï' 1on hrought' boga-bhir in sr¡åtable pnårs, li'he rr:onospor.ouõ ri,yceiia Ëton produced elenrp-

-$QT, rneretio¡¡s ¡,¡rid 1*"Ì:*r porfee.h frui,Gbuclj.os. $i¡r:f.lar rogult,e ur..* 
"rroined 

,,yitlr njno
tÐ03 ¡$sprçx.ous r*yeeLiel cf s. ojgffå.

4. Sgeaså t$ggÆSå'and g. iïå-vqqg*

b'y prevåoi:s esporlnor:'LËu ít ås p+saiþle

., i e sirÊiång,

5o f;lie queFt,ian of çex iç hetsrgti'r¡r1.}ic f;oprinå is compliei:rted b]. .uj:e fact Èlr,rt,

ths sesu¿;.l s-bvai.ns esnnot be etrictJ.y dåvå.ded i:,r-i:o (+) enei {*} groups.

á" T'trs soxr¡a1 reas*ioirs betrëaen t}io &onoËporcus riyeer-ia in tgp*g5 kfig&Hror ln
g. +!Le*g.re,r.e simf.le.r to Lhcse doseråbod by Knåep t'or Sc¡iãgp_]y,+!ua GÆK*.

Tìe åÏrvestigr''tions record.ed rbove rreï's c¿r.y'rå.d cut i:-, ùhe Bot¡nie¿.I Depurtuent
eæu6c"_¿of '¿hs unåversi'ly of Ã{aní'lob¿r durf*g my.tentere of tiro }{uasoite- B;t;F*ffiarch Fel}owshåp..

iu eoneïusåÐ$¡ I ti*sÈ:"o to oxp.oss i'',r sì¡1çore th¡:nks to F¡.ofsssor ÅulÍ. riegå¡gaåd Þur"ror
for hås continuod svlcourager:ent and v¿ilrr¡-,.ble o,dvíeo.

a¡"s hed*ro'tlreLlåc uÐeeåos; bu-f, ¡,rLs ilt{tråcü.t,ed

-Lhll-{: i:iroy -*eth 
r¡orno-bår¡es gåve rise ic¡ }:omothall*

Jt ìÊ rv Jå'9n *È È. :E.F SlÊ-F *¿åq tr r9{ê


