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S tu d ies  i l l  th© S ex u a lity  o f  th e  H eterohasid iae  

E3TR0DUCT101

I n  th e  p re se a t  work a  s tu d y  was made o f  v ario u s  sp ec ies  o f th e  

o rd e rs  A u r lc u la r ia le s , T re n e lla le s  and Dacryoraycotales. However, owing to  

th e  absence o f  clamp connections in  th e  sp ec ies  o f Dacryomyces, Guepinia 

and C alocera t h a t  were c o l le c te d , and owing to  th e  f a i lu r e  to  develop 

a  s u i ta b le  techn ique fo r  s ta in in g  t h e i r  n u c le i ,  th e  s e x u a lity  o f th e  

sp e c ie s  o f  t h i s  l a s t  o rd e r  was no t included  in  t h i s  study# Spore germi­

n a tio n  was s tu d ie d  in  Treraella lu te sc e n s , b u t due to  th e  f a i lu r e  o f  th e  

c u l tu re s  to  produce ex ten siv e  mycelium on th e  v ario u s  media used no 

work could  be done concerning sexuality*  The sp ec ie s  from  which mono­

spore c u ltu re s  were ob ta ined  and whose s e x u a lity  was s tu d ie d  were 

A a r ic u la r ia  au ric u la -ju d a e  (P r») S c h rd t,,  B xldia g landulosa (B u ll .)  F r . ,

E* r i o l s a  (D ltm .) F r . ,  E. sacch arin e  F r . and B. n u c le a ta  (S c h r.)  B urt.

The l i t e r a t u r e  concerning th e  H ete ro h asid iae , o th e r  th an  from 

th e  taxonomic s ta n d p o in t, i s  sc a rc e . Several w r i te r s ,  in c lu d in g  

B refe ld  (4 ) ,  Bangeard (1 1 ) , M Sller (2 1 ), Shear and Dodge (SO), leu h o ff  

(2 4 , 25 ), G ilb e r t  (1 4 ), end Eniep (1 7 ), have rep o rted  germ ination  o f 

spo res in  some sp ec ies  o f t h i s  group, b u t few o f  them (B re fe ld , Shear 

and Bodge, le u h o ff  ,  and Eaiep) have rep o rted  th e  p roduction  o f  ex­

te n s iv e  mycelium. C y to log ica l work has been published  by leu h o ff (2 4 ), 

G ilb e r t  (1 4 ) , M hner (1 9 ) , Sogers (28 , 29) and Whelden (40 , 41 , 42, 4 5 ) .

MATERIALS AS© METHODS 

C o llec tio n s  o f  Species S tudied

The c o lle c tio n s  o f  th e  sp ec ies  o f  A u ricu la ria  and B xldia used in  

c u l tu r a l  work and from which monospore c u ltu re s  were ob ta ined  a re  given 

in  Table 1*
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fa b le  1

Species
C o llec tio n
number

Pit ce o f  
C o llec tio n Date Host Spore s iz e

A* a u r ic u la -
Judae I

Adirondaoks,
R. Y*1 8/23/35 F ir?

1 0 .5 -(1 4 .6 )-1 7 .5 x
4.8-<5*4)-7

n I I I L incoln 
Kebr. 2

Received
ll /7 /S 5

Decidu­
ous

11.8~(13.5)-15*6x 
4 * 8 -(5 .2 )-5 .7

8 I?
Chapel H il l  
M* C. 3 7/6/36 Oak

8*8-(ll*9 )-14*8x
5 * 3 -(5 .6 )-6 .6

« Y
Lincoln*
H ebr.^

Received
10/28/35

Decidu­
ous

8*8-(12*4)-14.4x
4 .4 -(5 * 2 )-6

t! T I
Iowa C ity  
Iowa. “ 8 /2/36 tt

10»5-(13*1)-15* 2x 
4 ,8 -{5 .2 )-5 * 7

» VII « «4 9/3/36 Ash
lU 3 -(1 3 * 3 )-1 4 x  
4*8—(5*5)—6*2

n V III
F t.G o11in s
C olo.5

Received
1/5/37 F i r

13*2-(15)-17*5x
4*4-(5*4)-6*6

E*
gl&ndulosa I E* Lansing 

Mich* 11/4/34 Hickory

ft I I M It 4/23/36 •»

II V
Lyons,
Mich. 5/30/36 Oak

E. re .c isa I
E. Lansing 
Mich* 3/28/36 Hickory

U I I
Lyons,
Mich 5/S0/36 Oak

tt I I I
E. Lansing 
Mich. 6/4/26 Hickory

E.
sacch&rina I

C ray ling , 
S ich . 9/IO /3 6 White P ine

E.
n u c lea te I

E. Lansing, 
Mich. 7/9/35 Maple

1. C o llec ted  by Dr* E. A* Bessey
2* By cou rtesy  o f Dr* Leva B. Walker
S* By courtesy  of Dr. W, C. Coker
4* By co u rtesy  o f Dr* G. W» M artin
5 . By co u rtesy  o f  Prof* J .  L. Forsberg

A ll o th e r  specimens were c o lle c te d  by the  au thor



l a  th e  reco rd s  o f  spore s iz e s ,  given in  Table 1 , th e  f i r s t  and 

l a s t  numbers in  each case re p re se n t th© extrem es and th e  numbers in  

p a ren th eses  a re  th e  means* One hundred spores from, each o f c o l le c tio n s  

I ,  IV, V, and T i l l  were m easured, w hile 20 spores each o f  c o lle c tio n s  

I I I*  YI and T O  were measured*

I t  i s  in te r e s t in g  n o te  th e  d iffe re n c e s  in  th e  s iz e s  o f  spores

o f  th e  c o lle c tio n s  o f  A* au ricu la -ju d ae*  The w idth  v a r ie d  on ly  slightly, 
b u t in  le n g th  th e  spores v a r ie d  co n sid e rab ly . C o llec tio n s  I  and T i l l  

had th e  lo n g est spores w ith  re sp e c tiv e  mean len g th s  o f  14*6/^- and 15*0yu* 

The mean len g th s  o f  spores from o th e r  c o lle c tio n s  ranged from 11*9/a 

to  13*^1** A b e t t e r  comparison between th e  spores o f c e r ta in  c o lle c t io n s  

i s  seen  when th e  d is t r ib u t io n  o f  spore len g th s  i s  given in  th e  form o f  

a  graph (Text F ig . 1 ) .

Two f r u i t  bodies were s e le c te d  from c o lle c t io n  V o f  A* a u r ic u la -  

judae end designated  as Ya and Vb. These had a lread y  been removed 

from th e  h o s t wood and th e  d is ta n c e  a p a r t could no t be determined*

From c o l le c t io n  I I  o f  B. g lendnlosa two f r u i t  bodies ( H a  and H b ) 

war© chosen from th e  same lo g  only  two inches apart*  The only  c o l l ­

e c t io n  o f  B* sacch arin s  was found growing on a  s t i c k  about 12 In d ies  

long* Two f r u i t  bodies were se le c te d  and designated  as l a  and lb .

Only on© f r u i t  body was se le c te d  from each o f  th e  o th e r  c o l le c t io n s .

Method o f  Securing C ultures 

!hen  f r e s h  m a te r ia l  was no t a v a ila b le  th e  d rie d  f r u i t  bodies were 

m oistened w ith  d i s t i l l e d  w ater and p laced  on m oist paper tow eling  in  

a  p e i r i  dish* A fte r a  fear hours th e  f r u i t  bodies were examined w ith  

low power o f  th e  compound microscope to  be sure t h a t  they  were producing 

an  abundance o f  spores* At f i r s t  a  Chamberlain ra ic ro m n ip u la to r m s
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used to  p ick  th e spores from the b a sid ia . However, th is  method soon 

proved to  he u n sa tisfa cto ry  from the standpoint o f tim e and because o f 

other d ischarging spores fa ll in g  on th e needle o f th e manipulator before 

a s in g le  spore could be picked o ff*  A fter th is  th e spores were picked  

out from spore d ep osits on agar p la tes*

The most s a t i s f a c to ry  method o f  o b ta in in g  spore d ep o s its  was 

s im ila r  to  th e  method used by Mounce (2 2 ). A p o r tio n  o f  a  f r u i t  body 

m s  fa s ten e d  to  th e  cover o f a  p e t r i  d ish  by means o f a drop o f  th ic k  

Canada balsam* T his p erm itted  th e  l a t e r  a d d itio n  o f a  sm all drop o f 

w ate r to  th e  p iece  o f f r u i t  body w ithout d estro y in g  th e  adhesive prop­

e r ty  o f  th e  balsam* The p e t r i  d ish  cover w ith  th e  p iece  of f r u i t  body 

was th e n  p laced  over an agar p la te  and "the spore® were allowed to  f a l l  

upon th e  agar* By slow r o ta t io n  o f th e  cover a more o r  le s s  even 

d is t r ib u t io n  o f  spores was ob ta ined  in  a  c i r c u la r  area* Spores from 

f r u i t  bodies produced in  c u ltu re  were suspended in  s t e r i l e  d i s t i l l e d  

w a te r which was th en  poured over agar p la te s*

M ultispore cu ltu res were obtained by cu ttin g  out blocks o f agar 

con tain in g many spores and tra n sferrin g  them to  t e s t  tubes o f agar*

For mono spore c u ltu re s  v ia b le  spores were insured  by allow ing them to  

germ inate befo re  th ey  were p icked  out* A to o l  f o r  p ick in g  ou t s in g le  

spores was fash ioned  from a sm all sewing needle w ith  a  v ery  sm all 

rounded eye* The m etal around th e  eye was ground down somewhat and 

sharpened making a  c a t t in g  edge* This end o f th e  needle  was th e n  ben t 

a t  an angle o f  about 45° and th e  p o in ted  end in se r te d  in to  a  m etal 

holder* This made a very  convenient to o l  which could be s te r i l i z e d  

in  a  flam e and, when not allowed to  become red h o t, one such to o l  la s te d  

a  long time*
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fh© ag a r p la te  w ith  th e  spore d ep o sit was p laced  upon th e  s tag e  o f 

a  b in o c u la r  d is s e c t in g  microscope rood th e  g em in a ted  spores lo ca ted  by 

use o f  th e  h igh  power o b je c tiv e  ( a t  a  m ag n ifica tio n  o f about 96X). The 

eye o f  th e  s p e c ia l ly  p repared  need le  was p ressed  down around & w e ll- is o la te d  

germ inated sp o re , c u t t in g  o u t a sm all a rea  o f  agar to  th e  bottom of th e  

p la te*  At t h i s  s tag e  th e  spore could be observed in  the  a re a  cu t out 

by th e  needle* This p iece  o f  ag ar b earin g  th e  spore was l i f t e d  ou t and 

w ith  th e  p o in t o f  a  second s t e r i l e  needle th e  to p  p o r tio n  o f the agar 

b lock was picked o f f  and tra n s fe r r e d  to  a tube  o f  agar* The use o f  th e  

second need le  in  removing on ly  th e  upper p o r tio n  of th e  agar block r e ­

duced th e  p o s s ib i l i ty  o f  t r a n s f e r r in g  o th e r  spores which might s t ic k  

t o  o th e r  p a r ts  o f  th e  f i r s t  needle* The c u ltu re s  wore th en  p laced  under 

b e l l  J a r s  in  a  m oist atmosphere and incubated a t  room tem perature*

C ultu re  Media Used 

During th e  f i r s t  p a r t  o f  th e  in v e s tig a tio n s  p o ta io -d e x tro  se agar 

was used exclusive ly*  h a te r ,  v a rio u s  m od ifica tions o f t h i s  and se v e ra l 

o th e r  media were t r i e d  in  o rd e r  to  determine th e  media b e s t  su ite d  f o r  

v e g e ta tiv e  growth end f o r  th e  p roduction  o f  f r u i t  bodies* The fo llow ­

in g  media were te s ted *  potato-dextros©  agar w ith  and w ithou t peptone, 

m alt agar w ith  and w ithou t peptone, d ex tro -n a lto se  a g a r , prune e x t r a e t -  

co m  meal ag a r , Csapek*s medium, powdered wood-ins.lt extract-pepton©  

medium as d escrib ed  by Arnold ( l ) ,  m oistened powdered wood o f  maple, 

h ickory  and oak , and autoclaved  s t ic k s  o f basswood, m aple, h ickory  and 

oak . For the l a s t  medium, l iv in g  s t ic k s  o f wood about -}• to  1 inch in  

d iam eter were chosen* The bark  was removed from one s id e  o f  th e  s tic lcs 

which were p laced  in  la rg e  t e s t  tubes con ta in in g  about two indues o f 

d i s t i l l e d  w ater and s te r i l i z e d  a t  15 pounds p re ssu re . This fu rn ish ed
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a  c o n s ta n tly  m oist atmosphere In  th e  tubes and a  range in  th e  amount 

o f  m oistu re  in  th e  -rood.

The b e s t  media f o r  v eg e ta tiv e  growth o f a l l  spec ies  were p o ta to -  

d ex tro se  agar (b ro th  o f  200 gnu p o ta to e s , 20 gau d ex tro se , 15 guu ag ar, 

enough d i s t i l l e d  w ater to  make 1 l i t e r ) ,  end m alt e x tr a c t  agar (15 gnu 

d es ic c a te d  m alt e x t r a c t ,  15 gcu a g a r , 1 l i t e r  o f  d i s t i l l e d  w a te r ) . L i t t l e  

d iffe re n c e  was seen  between th e se  two media* The second medium was used 

alm ost e x c lu s iv e ly  th ru o u t th e  l a t t e r  p a r t  o f  th e  work and fo r  a l l  of 

th e  p a ir in g s  o f  monospore cu ltu re s*  The presence o f  1 ga* of peptone 

p e r  l i t e r  In  each o f  th e  media had no apparent e f f e c t  on th e  v eg e ta tiv e  

growth* The p o o res t v e g e ta tiv e  growth was produced on dex tro-m altose 

a g a r , Czapek'g medium and on wood media* For th e  form ation  o f  f r u i t  

bodies th e  b e s t  media were potato-dextros©  agar w ith  1 ga* o f  peptone 

p e r  l i t e r ,  m alt e x tr a c t  agar and p ru m -co rn  meal agar in  the  o rd e r 

named* The most ty p ic a l ly  shaped f r u i t  bodies o f  A* au ricu la -ju d a e  

were produced on m oist s t ic k s  o f  basswood and hickory*

RESULTS OF EXPERIMENTS 

G erm ination o f Basidiospores

A* a n r ic u la - ju d a e , Kfoea d r ie d  f r u i t  bodies were rev iv ed , spore 

d ischarge began as e a r ly  as  f iv e  hours a f t e r  they  had resumed th e i r  

normal shape and size*  The f i r s t  sp o res , d ischarged from the f r u i t  

b o d ie s , germ inated v ery  p o o rly , only  about 1-4;% a f t e r  fo u r  days on ag a r. 

Spores d ischarged  l a t e r  showed alm ost 100% g em in a tio n  a f t e r  fo u r  days 

on agar a t  room tem perature* Most o f th e  spores gem inated  w ith in  12 

to  48 hours a f t e r  being discharged* Spores from a f r u i t  body which 

had been in  a  d ry  co n d itio n  fo r  almost nine months germ inated poorly*

At th e  tim e o f  d ischarge th e  spores were s in g le  c e l le d , but befo re
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germ ination  th ey  o f te n , bu t no t alw ays, te c  me two o r th r e e -c e l le d ,  each 

c e l l  co n ta in in g  a  s in g le  nucleus ( p i .  %t l ) .

On ag ar th e  spores germ inated by means o f  one o r r a ro ly  by two 

long  germ tubes* The germ tu b e  u su a lly  arose  from th e  a p ic u la r  end o f 

th e  spore ( P i .  I ,  4 ) ,  bu t some a ro se  from th e  o th e r  end o r  from th e  convex 

s id e  o f  th e  spore (PI* I ,  5)* The germ tu b es  o f te n  remained unbranched 

f o r  a  d is ta n c e  o f  75 to  lOGyu, a f t e r  which th ey  showed freq u en t branching* 

Some o f  th e  branches soon p e n e tra ted  downward in to  the agar w hile o th e rs  

grew on th e  su rface  o r  tu rned  upward to  produce a e r i a l  hyphae. A fte r  

th e  germ tu b e  had reac ted  some len g th  th e  co n ten ts  l a  the spore passed 

o u t in to  th e  tu b e , re v e a lin g  c le a r ly  th e  se p ta  in  the  spore and o ld e r  

p o r tio n  o f  th e  tu b e  (p i*  I ,  4 ) ,  Growth and branching continued u n t i l  

abundant whit© mycelium was produced* B asidiospores which had f a l le n  

on m o ist paper tow eling  were examined a f t e r  two days* Only about 10j£ 

had g em in a ted  and th e se  had produced coarse  germ tubes s im ila r  to  th e  

germ ination o f  spo res on agar*

Some o f  th e  spores d ischarged  from a  f r u i t  body f o i l  back and 

c o lle c te d  in  a  m s s  on th e  f r u i t  body i t s e l f *  These were examined and 

s e v e ra l showed germ ination by th e  p roduction  o f  a  s in g le ,  s l ig h t ly  

curved , secondary spore on a  s le n d e r  germ tu b e  ( p i .  17, 1)* Basidio­

spores in  d i s t i l l e d  w ater were examined a f t e r  two days* The percen tage 

o f  germ ination was high  and most o f  th e  spores were d i s t i n c t ly  two- 

ce lled *  A few spores produced s to u t  germ tu b e s , b u t in  most cases 

germ ination  was by means o f  a f in e  germ tub© about lyuwide and 5-15 yu 

long , from each c e l l  o f  th e  spore* Each germ tube bore one o r  more 

s ick le-shaped  o id ia  a t  i t s  t i p  (PI* I ,  2)« S im ila r germ ination of 

spo res and p ro d u ctio n  o f  o id ia  in  w ater and in  n u tr ie n t  so lu tio n  were



d escrib ed  by B refeld  (4) f o r  A* aambucina. Measured along th e  chord 

connecting  th e  t i p s  th e  o id ia  ( p i .  17, 2) were 2 -3 jx long , although th ey  

were a c tu a l ly  4-5^uin  le n g th . The th ick n ess  a t  the  middle was 1 .5 ^  

w hile  th e  cu rv a tu re  was such th a t  th e  d is tan ce  from the  chord to  the 

o u te r  convex s id e  was 2-3/j.

B. g landu losa . Spores d ischarged  from fre s h  f r u i t  bodies g em in a ted  

very  read ily *  Germ tu b es  a s  long as SO^u-were produced w ith in  12 hours 

a f t e r  f a l l i n g  on agar* The spores were s in g le  c e lle d  a t  th e  tim e o f 

d ischarge bu t b efo re  germ ination some became two o r  r a re ly  th re e -c e l le d  

(P I . I ,  10)* Most o f  th e  spores produced two coarse gem  tu b e s , one 

a t  e i th e r  end o f th e  spore (P i.  I ,  12), o r one o f te n  a ro se  from th e  

convex s id e  o f th e  spore (PI* I ,  13). Some of th e  germ tubes grew to  

a len g th  o f  befo re  branching and th en  branched frequen tly*  One

c o l le c t io n  was rev ived  a f t e r  being  in  a  d ried  co n d itio n  in  th e  lab o ra to ry  

fo r  e leven  months. These f r u i t  bodies began to  d ischarge spores a f t e r  

te n  hours* Germ ination o f spores was poor and much slow er th a n  th o se  

from f re s h ly  c o lle c te d  f r u i t  bodies* The m ycolia produced, however, 

were ju s t  as v igorous in  growth as those  obtained from f re s h  f r u i t  bod ies.

Mien spores from a f re s h  f r u i t  body were p laced  in  d i s t i l l e d  w ater 

th re e  methods o f germ ination were observed a f te r  two days. Some produced 

long gem  tubes very  s im ila r  to  th o se  on ag ar. A few produced a sho rt 

s len d er germ tube b earing  a s in g le  secondary spore (P I. I ,  1 1 ). Many o f 

th e  spores germinated by means o f s ev e ra l (a s  many as e ig h t)  sh o rt s len d er 

gem  tubes (P I. I ,  9AS B). At the t ip s  of th ese  germ tubes one o r  more 

s ic k lo -sh  ped o id ia  ( p i .  I ,  9C) were borne. These measured 3 .5/x along 

th e  chord connecting th e  t i p s ,  w ith  th e  a c tu a l len g th  about 5/i, and in  

th ick n ess  about lu .  Only a few o id ia  were seen a ttach ed  to  the  germ
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tubes* S im ila r  p rod u ctio n  o f  o id ia  by g e m in a tin g  spores o f B« glandulosa 

was d escrib ed  and i l l u s t r a t e d  by B refe ld  (4)* Spores f a l l e n  in  a mass 

on m oist mood g em in a ted  poorly* Some did so by means o f  secondary spores 

and o th e rs  by long coarse gem  tubes*

B. reo isa*  Spores from f re s h  f r u i t  bodies germ inated w ith in  12 

hours a f t e r  f a l l i n g  on agar* Germination mas alm ost 1QQ/& a f t e r  36 hours*

The spo res were s in g le -c e lle d  when discharged  and some remained so , w hile 

o th e rs  became tw o -ce lled  befo re  g e m in a tio n  (P I . I I ,  1 ) . G em ination  

was by means o f one o r  two coarse  germ tu b e s , one a t  e i th e r  end of th e  

spore (PI* I I ,  2 , 3 ) .  About two o r  th re e  days a f t e r  g e m in a tio n  many 

o f  th e  young hyphae produced sm all s t r a ig h t  o r  s l ig h t ly  curved o id ia ,  

which were 5*5-4/* by 1.6yu in  size*  These were borne in  sm all c lu s te r s  

a t  th e  t i p s  o f  th e  hyphae o r  on sh o rt l a t e r a l  branches (P I . I I ,  3 ) ,

Some s h o rt p e g - lik e  branches b earin g  o id ia  were produced from th e  main 

body o f  th e  spore* The p ro d u ctio n  o f  o id ia  d id  no t p reven t th e  growth 

o f  th e  hyphae ior th e  subsequent form ation o f ex tensive  mycelium* Son® 

hyphae bore no o id ia  (P I. I I ,  2) bu t continued growth to  form m ycelia.

A fte r  36 hours in  d i s t i l l e d  w ater very  few spores showed any s igns o f 

germ ination* These few produced coarse  germ tubes*

B* saccharins*  Spores from f re s h  f r u i t  bodies germinated re a d ily  

on agar and a f te r  12 hours had formed sh o rt coarse germ tu b es . One to  

th re e  gem  tubes grew from each spore* Souse spores were tw o -ce lled  a t  

th e  tim e o f  germination* About 30 hours a f t e r  th e  spores had f a l le n  on 

ag a r , abundant sm all rod-shaped o id ia  were observed on th e  young hyphae 

(PI* V, 1 ) .  They were borne in  th e  same manner as those  of B* rec isa*

The o id ia  measured 3 .5-^ux 1 .5 -2 yu • B refeld  (4) has described  and i l l u s t r a t ­

ed s im ila r  p ro d u ctio n  of o id ia  in  saccharina  var* fo iiacea*
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B, pucleata*  Spores c o lle c te d  from f ro s h  f r u i t  bodies showed le s s  

th e n  X% germ ination  on agar in  a l l  c a se s , and th o se  from some f re sh  

f r u i t  bod ies f a i le d  to  g em in a te  a t  a l l*  However, spores from f r u i t  

bodfees grown in  c u ltu re  germ inated re a d ily  on agar T/ith th e  production  

o f  long g era  tubes* In  d i s t i l l e d  w ater some spores germ inated by means 

o f  a s in g le  secondary spore on a s len d e r germ tu b e , (P I. VI, 2 ) ,  and 

o th e rs  by means o f  one (Pi* VI, 3) o r  two gem  tubes s im ila r  to  those  

formed by spores on agar*

Spores which had f a l le n  on m oist wood around a  f re s h ly  c o lle c ted  

f r u i t  body germ inated poorly* Some produced secondary spores and o th e rs  

bore sm all d u s t e r s  o f  s ick le-sh ap ed  o id ia  a t  th e  t i p s  o f  sh o rt s len d e r 

germ tu b es  (PI* V I, 1 ) .  Only one such germ tube was formed by each spore* 

These o id ia  measured 2*5-3*5y .a long th e  chord between th e  t i p s ,  about 

4-4*5yuin a c tu s l  len g th  and about 1*5^  In  th ic k n e ss . B asidiospores in  

a  2% dex trose  so lu tio n  produced secondary spores*

O ther Species* On agar th e  germ ination of b asid iospo res was very  

s im ila r  in  Dacryorayces minor P k ., Calooera cornea (B atsch) F r. and 

Guepinia sp a th u la r ia  (Sohw*) Fr* Spores o f  a l l  th re e  ^ e e i e s  were 

o n e-co lled  when discharged from th e  f r u i t  body but they  a l l  became 

se p ta te  befo re  germ ination* Those of C. cornea ( p i .  I l l ,  6) end G* 

sp a th u la r ia  became tw o -ce lled  and those  of D. minor formed fo u r o r 

more c e l l s  befo re  germ ination (P I . I l l ,  7 ) . Germ ination began a f t e r  

about 12 hours on agar* One o r  more coarse germ tubes were formed from 

each c e l l  o f  th e  spore* These a re  i l lu s t r a te d  f o r  C* cornea (P i.  I l l ,  1 , 2) 

8111x1 f o r  Sh minor (FI* I I I ,  9)* The gera tubes soon branched abundantly 

and mycelium was formed d ire c tly *  S im ilar form ation of mycelium in  

D* deliquesoens was described  by G ilb e r t (1 4 ). In d i s t i l l e d  w ater a
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few spores o f  Do minor produced coarse germ tubes w hile o th e rs  bore 

sm all s p h e ric a l o id ia  on sh o rt s te rigzna-like  s tru c tu re s  (P I . I l l ,  8 ) .  

Spores which had f a l le n  in  a  mass on m oist wood produced o id ia  in  th e  

same manner. Such p roduction  o f o id ia  was described  by B refeld  (4) 

f o r  sp ec ies  o f Dacryomyces.

Spores o f  Trem ella lu tescen s  p e rs . germ inated very  r e a d i ly  on 

agar by rep eated  budding ( p i .  I l l ,  12) which continued u n t i l  th e re  

was produced a  shiny opaque mass o f  buds, appearing  much l ik e  a 

b a c te r ia l  colony. Some o f  th e se  buds germinated and produced sh o rt 

hyphae, a p e r t  o f  which bore ovoid buds o r o id ia ,  bu t fo r some reason 

y e t unknown no d e f in i te  m ycelia l c u ltu re s  were formed. B asidiospores 

which had f a l le n  back onto th e  f r u i t  body germ inated by means o f  second­

ary  spores (P I .  I l l ,  11).

Macroscopic Appearance of C u ltu res

lo  macroscopic d iffe re n c e  was noted between th e  mo no car yon and 

d icaryon m ycelia o f  any sp e c ie s . The m ycelia o f A. a u r ic u la - ju d a e ,

E. g landulosa and E. r e c is a  were so n ea rly  a lik e  th a t  in  most cases i t  

was im possible to  d is tin g u is h  between th e  th re e  species  by th e i r  appear­

ance. The m ycelia o f a l l  th ro e  species were pure w h ile , o r  brownish in  

some o ld e r  c u ltu re s  o f  A. au ric u la -ju d a e  and E. r e c is a ,  w ith  abundant 

a e r ia l  growth. The mycelium o f E. r e c is a  was more v a r ia b le  in  appear­

ance than  th a t  o f  any o th e r  sp e c ie s . In  sev era l o f  th e  c u l tu re s ,  both  

d icaryon and monocaryon, th e re  appeared sm all, ra ise d  dark brown g e la t in ­

ous bodies about 2-5 mm. in  diam eter ( p i .  Y, 5 ) . These were considered  

p o ss ib ly  to  be s t e r i l e  o r a b o rtiv e  f r u i t  bodies and w il l  be d iscussed  

l a t e r .

An in te re s t in g  s i tu a t io n  was found in  the macroscopic appearance
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o f  c u ltu re s  o f  B. g landu losa . A fte r  th e  mo no spare m ycelia had been in  

c u ltu re  fo r  alm ost a y e a r , during  which time freq u en t t r a n s f e r s  had been 

made, i t  was observed th a t  c u ltu re s  23, 24 and 50 had ceased to  produce 

an abundance o f w hite a e r i a l  growth* Host o f  th e  hyphae were confined 

to  th e  su rfac e  o r  under the  su rface  o f the  ag a r. Only c u ltu re s  23 and 

24 a re  i l l u s t r a t e d  ( p i ,  V II, lAf B ), bu t c u ltu re  50 was v ery  s im ila r  

in  appearance. P a irin g s  were made between c u ltu re s  o f d i f f e r e n t  ty p e s , 

using  21 (P i.  V II, 1C) and 51 as  examples o f  c u ltu re s  w ith  much f lu f f y  

a e r ia l  mycelium. The d icaryon  mycelium produced from th e  m ating 24 x 50 

grew c lo se  to  th e  agar ( p i .  V II , 4 ) , much in  th e  same manner as d id  each 

o f  th e  two mono ca r yon m ycelia . The dicaryon mycelium which re su lte d  

from th e  p a ir in g  21 x 51 was f lu f f y  w ith  considerab le  a e r ia l  growth 

(P I . V II , 2)* Hhen 21 was mated w ith  50 th e  r e s u l t in g  d icaryon  mycelium 

was somewhat in te rm ed ia te  in  i t s  manner of growth ( p i ,  V I I I ,  3)* Although 

no d e f in i te  conclusions can be drawn from so few r e s u l t s ,  th ey  do seem 

to  in d ic a te  t h a t  th e  changes in  th e  type of growth of th e  monocaryon 

m ycelia in fluence  th e  type of growth o f the  d icaryon mycelium produced 

when th ese  c u ltu re s  were mated w ith  o th e rs .

The mycelium o f B. n u c lea ta  m s  w hite and grew very  slow ly. The 

growth f o r  th e  most p a r t  was low and c lo se  to  th e  ag ar o r  was bunched 

up in  a mass w ith  very  few a e r ia l  hyphae. The mono spore c u ltu re s  a l l  

produced th e  same t .p e  o f  growth a t  f i r s t .  About s ix  or seven months 

a f t e r  they  were s ta r te d ,  i t  was n o ticed  th a t  a few o f th ese  c u ltu re s  had 

produced s e c to rs  which were more f lu f f y  and w ith  more a e r ia l  growth.

When such a se c to r  was tr a n s fe r re d  th e  f lu f f y  co n d itio n  o f  th e  mycelium 

p e r s is te d .  Such changes in  m ycelia l growth occured in  f iv e  nonospore 

c u l tu re s ,  numbers 3, 17, 22, 25 and 26. This change was not c o rre la te d
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w ith  any o th e r  p e rc e p tib le  ch a ra c te r  o f  th e  mycelium nor w ith  e i th e r  

sexual phase* U n fo rtu n a te ly , th e  c u ltu re s  were lo s t  due to lo ss  o f 

v ig o r  and i t  was no t determ ined w hether th e  f lu f f y  ch a rac te r  was in ­

f lu en ced  by a g e n e tic a l f a c to r  o r  w hether th e  change was due m erely to  

prolonged growth o r  a r t i f i c i a l  media*

The dicaryon mycelium o f E» saccharine  was very  s im ila r  to  th a t  o f  

E* r e c is a  bu t produced a more spreading growth and was c lo se r  to  the 

agar* The monospore c u ltu re s  v a r ie d  considerab ly  in  appearance, some 

b eing  more f lu f f y  th an  o th e rs  (Pi* Y, 3)* The masses o f o id ia  produced 

in  c u ltu re  appeared as r a is e d ,  sh in y , opaque areas which were w hite a t  

f i r s t  bu t l a t e r  tu rned  dark brown (P I , V, 2)*

The m ycelia o f Pacryomyces m inor, Calooera cornea and Guepinia 

s p a th u la r ia  grew very  slow ly , being q u ite  c lo se  to  the  agar a t  the edge 

and more bunched up and compact in  th e  cen te r o f  the cu ltu re*  The 

m ycelia o f  a l l  th re e  spec ies  v a r ie d  from b r ig h t orange to  yellow  in  

c o lo r , and appeared more faded when grown in  th e  dark* Thick, rope­

l ik e ,  branching u p r ig h t s tran d s  were produced in  d icaryon c u ltu re s  o f

C. cornea* When f i r s t  formed th ey  looked very  much l ik e  young f r u i t  

bodies bu t no spores were produced by them*

M icroscopic Appearance o f M ycelia 

Abundant clamp connections were produced by dicaryon m ycelia o f 

A. a u r ic u la - ju dae ( p i ,  X, 7 ) ,  B» g landulosa (PI* I ,  1 4 ), E« re c is a  

(PI* I I ,  5 ) ,  B. saocharina  (PI* I I ,  6 ) ,  and E* n u c lea ta  (PI* I I ,  13).

No clamp connections were p re sen t in  m ultispore c u ltu re s  o f P. m inor,

C. cornea nd G* sp a th u la ria*  The m ycelia o f a l l  spec ies  branched 

f re q u e n tly , e i th e r  acu te ly  o r a t  r ig h t  angles to  th e  main hyphae. The 

hyphae o f a l l  species  were q u ite  narrow, ranging in  most cases from
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1-4 p- in  w id th , w ith  a few as  wide as 5 ^  • In  general th e  d icaryon 

hyphae were somewhat w ider th an  th e  mo no car yon but th e  d iffe ren ce  was 

n o t d is t in c t*  The hyphae o f A. au ricu la -ju d ae  were s l ig h t ly  w ider than  

th o se  o f  o th e r  species* In  a l l  sp ec ies  th ey  were composed o f long c e lls*

Production  o f O idia 

A* a u r ic u la - ju d a e , The fo rm ation  o f s ick le -sh ap ed  o id ia  on germ­

in a t in g  basid iospocs in  w ater has been described  above* O idia s im ila r  

in  shape b u t s l ig h t ly  la rg e r  were borne in  c lu s te r s  on monocaryon m ycelia 

(PI* I ,  6)* They measured 5 * 5 - 5 # along th e  chord from t i p  to  t i p ,  

about 4-6*5y  in  a c tu a l len g th  and about 1*7^ in  th ic k n e ss . They were 

r a re ly  found in  o ld  c u ltu re s  but were most abundant in  young c u ltu re s  

about one o r  two weeks a f t e r  th e  spores had germ inated. Bo o id ia  were 

observed on d icaryon m ycelia.

E. glandulosa* S ick le-shaped  o id ia  in  very  small numbers were 

observed a  few tim es in  th e  exam ination o f aonospore c u l tu re s ,  e s p e c ia lly  

in  number 50. They were f i r s t  observed in  t h i s  c u ltu re  about s ix  months 

a f t e r  i t  was s ta r te d  and freq u en t t ra n s fe rs  had been ms.de in  the  mean­

tim e. The o id ia  were s im ila r  in  s iz e  and shape to  those  described  

above in  th e  g em in a tio n  o f basid iospo res in  w ate r. Bo o id ia  were 

produced on dicaryon mycelia*

S. rec isa*  The production  of o id ia  on very  young monocaryon m ycelia , 

sh o r tly  a f t e r  th e  germ ination o f b a s id io sp o re s , has been described  

above. O idia were seen but r a re ly  in  o ld e r monocaryon m ycelia and 

never on d icaryon mycelia*

E. n u c le a ta . S ickle-shaped o id ia  measuring 5* 3-e j± along the chord 

from t i p  to  t i p ,  about i* 5 -7 ,5 jx in  a c tu a l leng th  and 1 .4 |a in  th e  th ic k -



16

ness were found in  both young and o ld  monospore cu ltu re s*  The -were 

produced in  sm all c lu s te r s  a t  th e  t i p s  o f branches ( p i ,  V I, 4 ) ,  Some 

c u ltu re s  produced a  g re a te r  number than  o th e rs . The monospore c u ltu re s  

■which changed from a low growing type o f  mycelium to  a flu ffy - type 

ap p a ren tly  a lso  lo s t  th e  a b i l i t y  to  produee o id ia*  O idia were also  

abundant in  d icaryon cu ltu re s , b u t when examined m icro sco p ica lly  none 

were found on hyphae which bore clamp connections* I t  i s  thought th a t  

th e  o id ia  were borne on ly  on monocaryon hyphae.

E» sacch arin a . The form ation  of s t r a ig h t  rod-shaped o id ia  on 

germ tubes o f germ inating basid iospo res has been described  above. When 

th e  mono spore c u ltu re s  were about th re e  weeks o ld  most o f  them showed 

th e  presence o f w h itish  shiny opaque masses (P i.  V, 2 ) . M icroscopic 

exam ination revealed  th e  presence o f very g re a t numbers o f s t r a ig h t  

rod-shaped o id ia  m easuring 7 -l^ux  2 - 3 St a i ni ng w ith  gen tian  v io le t  

showed th a t  they  were u n in u c lea te  ( p i .  I I ,  8 ) ,  In  th ese  c u ltu re s  some 

o f  th e  o id ia  were borne in  loose c lu s te r s  a t  th e  t ip s  o f hyphae ( p i .  I I ,  

9) w hile o th ers  were ap p aren tly  c u t o f f  s in g ly . Dicaryon c u ltu re s  a lso  

produced abundant o id ia  which were o f th e  same shape b u t more uniform  

in  s iz e ,  m easuring 1Q-I4p.(mostly 10-1: ji) % 2-3 jx * These o id ia  were 

observed to  be borne d i r e c t ly  on hyphae w ith  clamp connections (P I. I I ,  

6) and apparen tly  were cu t o f f  singly* S ta in in g  w ith  g en tian  v io le t  

revealed  th a t  th e se  o id ia  were b in u c lea te  (pi* I I ,  7 ) ,

The p roduction  o f  b in u c le a te  o id ia  on d icaryon m ycelia has been 

described  by Brodie ( 5) f o r  C ollyb ia  v e lu t ip e s ,  by Vandendries (36, 37, 

38) f o r  P h o lio ta  a u r iv e l la , T raae tes  c lnnabarina  and P leu ro tu s  p i n s i t i s ,  

and by Dangeard (11) f o r  Dacryomyces deliquescens. In  th e  l a s t  species 

th e  b in u c lea te  o id ia  were borne on young f r u i t  bodies but th ey  each
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divided  to  form two u n in u c lea te  o id ia  befo re  g e m in a tin g .

In  Calooera cornea and D&cryomyces minor o id ia  were produced in  both

m ultispo re  and monospore c u l tu re s .  They were m ostly ovoid o r e l l i p t i c a l

and measured 3-5 x  1-3p *  They were borne s in g ly  o r in  sm all c lu s te r s
( P I . I l l , 4 ,1 0 ).

on v ery  sm all p e g - lik e , s id e  branches o f  th e  hyphae^ The nuclear number 

o f th e  oid ia-w as n o t determ ined. Martens and Vandendries (20) give a 

review  o f  th e  presence o f o id ia  in  sev era l Basidiom ycotes.

Germ ination o f O idia 

A few o id ia  o f  A. auricula-jud& e showed germ ination in  th e  c u ltu re  

in  which they  were produced and a lso  in  a 2% dex trose s o lu tio n . Germ­

in a t io n  was by means o f  a  f in e  germ tube about 4-6 p  long and 1p  th ic k  

( p i .  I ,  5 ) . They f a i le d  to  g em in a te  in  w ater and on ag ar. Germ ination 

o f  o id ia  o f E. g landulosa (P I , I ,  15) was very  s im ila r  to  th a t  o f  A. 

a u r ic u la - ju d a e . In  E. nucle&ta s l ig h t  germ ination o f o id ia  was seen 

in  th e  c u ltu re  whore th ey  vie re  produced, in  w ater and on m oist a g r r .  

Germination was by means o f  a  s in g le  f in e  germ tube 10p  long and I p  

th ic k  ( p i ,  I I ,  12). In  th ese  th re e  spec ies  only th e  f i r s t  s tag es in  

germ ination were observed and no mycelium was produced.

The o id ia  o f E. r e c is a  germinated re a d ily  on agar (P I. V, 4) and 

produced e i th e r  secondary o id ia  o r  branching normal monocaryon mycelium.

The u n in u c lea te  o id ia  o f B. sac char in a  which were borno on monocaryon 

m ycelia germ inated re a d ily  on agar to  produce normal monocaryon m ycelia.

The b in u c lea te  o id ia ,  borne on dicaryon m ycelia, a lso  gem inated  re a d ily  

on agar and produced normal dicaryon m ycelia xvith clamp connections.

The clumps were o fte n  formed on the  gem  tube near th e  oidiura (P i,  I I ,  11). 

B inucleate  o id ia  were picked ou t end 37 s in g le -o id ia l  c u ltu re s  were 

ob ta in ed . When examined a l l  o f them showed th e  presence o f clamp cormcc-
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t i o n s .  This in d ic a te s  t h a t  th e  two n u c le i p re sen t in  each oidium

rep resen ted  two com patible sexual phases.
( P I . I l l , 3)

O id ia  o f  C alocera cornea ̂ and Dacryonyccs minor a lso  germinated 

r e a d i ly  on agar to  produce normal mycelia*

P roduction  o f  F ru i t  Bodies in  C ulture

A. a u r ic u la - ju d a e » Dicaryon c u ltu re s  were grown on various 

media and under v ario u s  co n d itio n s  o f tem perature and l i g h t ,  bu t mature 

f e r t i l e  f r u i t  bodies were produced in  only one c u ltu re  o f  c o l le c t io n  

I I I  and t r a n s f e r s  from i t .  This c u ltu re  was o r ig in a l ly  s ta r te d  fo r  

a  monospore c u l tu re ,  bu t soon afterw ard  m icroscopic exam ination of 

mycelium rev ea led  th e  presence of clomp connections. I t  i s  assumed th a t  

two spores belonging to  opposite  sexual p h s e s  te d  been picked ou t 

by m istake. About s ix  months a f t e r  the c u ltu re  was s ta r te d ,  a few 

sm all, rounded, l ig h t  brown, g e la tin o u s f r u i t  bodies appeared in  a  one- 

month-old t r a n s f e r .  Idiom examined, many young b a s id ia  we re observed, 

some o f which bore fo u r  e p ib a s id ia  (F I. I ,  8 ) . The b a s id ia  were 

ty p ic a l  in  appearance but some were s l ig h t ly  curved* They were p ro­

duced in  a  d e f in i te  l..yer but d id  not form so compact a hymenium as 

in  a  normal f r u i t  body* A com paratively sm all amount o f g e la tin o u s 

m a te r ia l was p re se n t,  and th e  f r u i t  bodies were le s s  tough th an  those 

growing under n a tu ra l  co n d itio n s .

T ransfers  from one o f th e se  f r u i t  bodies continued to  produce 

b a s id ia  w hile t r a n s f e r s  from th e  mycelium began to  f r u i t  a f t e r  t h r e e  to  

fo u r  weeks on ag ar. In  a f la s k  of po ta to -dex trose-pop tone agar the 

f r u i t  bodies f i r s t  appeared as sm all, s e p a ra te , r&isod bodies which I s t e r  

coalesced  end formed a convoluted ge la tinous body about 1 cm. in  

d iam eter ( p i .  IV, 4 ) .  The f r u i t in g  structure; then continued growth
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and a f t e r  some tim e i t  had extended to  th e  s id e  o f  a  5 cm* f la s k  (FI*

W , 5 ) . The l a t e r  growth was somewhat ra ise d  bu t was not so convoluted 

as th e  e a r l i e r  growth* The b asid io sp o res were normal in  s iz e  and shape. 

Both mo nospore and insult ispo  re  c u ltu re s  were ob t ined from those  sp o res, 

bu t no f r u i t  bodies were formed in  any of th e  mu I t  ispo re  c u ltu re s  nor 

i n  th e  d icaryon  c u ltu re s  produced by p a ir in g  two com patible monospore 

c u l tu re s .  T ransfers  from a f r u i t in g  c u ltu re  were made to  s te r i l i z e d  

s t ic k s  o f basswood, h icko ry , oak, ash  and maple* About four months 

l a t e r  a c u ltu re  on basswood produced sm all bu t ty p ic a l ly  shaped f r u i t  

bodies (FI* IV, 6)* About a month l a t e r  s im ila r  f ra  i t  bodies were 

formed on two d if f e r e n t  s tic k s  o f  hickory* ifo spores o r  b a s id ia  were 

found on any of the f r u i t  bodies on wood*

E. gXandulosa* Bo signs o f f r u i t  body production  were seen in  

any o f  th e  dicaryon cu ltu res*  A few dark gray g e la tin o u s  bodies 1-2 

mm* in  d iam eter appeared in  monospore c u ltu re  number 5* They were 

examined and many young b a s id ia  were seen* Some of th e se  were s e p ta te ,  

m ostly by a s in g le  ob lique septum bu t a  very  few showed two oblique 

sep ta  forming a  fo u r-c e lle d  b&sidium* The b a s id ia  wore m ostly a ty p ic a l 

in  shape and measured 14-20 x  7 -9^  * A few of th e  tw o-cel led  b a s id ia  

showed tvao sh o rt e p ib a s ld ia  (Pi* 1 , 16) but no b a s id ia  produced fo u r 

ep ibasid ia*  A few ty p ic a l  b asid io sp o res measuring 9-12 x 4-5*5^ were 

seen ( p i .  I ,  10)* Ho c u ltu re s  wore ob tained  from th ese  spores* The 

mycelium o f c u ltu re  5 was examined c r e fu l ly  fo r  th e  presence o f clamp 

connections bu t none were found* Suclear s ta in s  were used but a l l  c e l l s  

observed were u n in u c lea te . Sorae t r a n s f e r s  from th i s  c u ltu re  produced 

& few sm all, g ray , g e la tin o u s bodies but no b a s id ia  e re  found in  any 

o f  them* Monospore c u ltu re  85 a lso  formed a few sm all g e la tin o u s bodiea
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in  which a  g roa t number o f  young b a s id ia  were p r e s e n t ;but no spores were 

soon* These appear to  be cases where f e r t i l e  but q u ite  a ty p ic a l  and 

weak f r u i t  bodies were produced by monocaryon m ycelia.

E. r e c is a .  A few ty p ic a l  fo u r-c e lle d  b a s id ia  w ith  long e p ib a s id ia  

(11 . IX, 4) were observed in  one m ultispore  c u ltu re  on p o ta to -d e x tro se -  

peptone agar* Bo b asid io sp o res  were seen* The f r u i t in g  body in  t h i s  

case was merely a  brown soraowh t  ge la tin o u s la y e r  on th e  agar and was 

p a r t i a l l y  overgrown by d u ll  brown hyphae*

In  many o f th e  d icaryon c u ltu re s  and a lso  in  se v e ra l o f the  

xaonoc&ryon c u l tu re s ,  th e re  appeared rounded, dark  brown, g e la tin o u s 

bodies (P I . V, 5) c lo se ly  resem bling normal young f r u i t  b o d ies . They 

ranged from 2-9 mm* in  d iam eter, and were u su a lly  la rg e r  in  th e  d icaryon 

c u ltu re s .  ?«hen examined th ey  were found to  b© ra th e r  tough in  te x tu r e ,  

much l ik e  t h a t  o f a normal f r u i t  body. Among th e  s len d er hyph. e p re se n t, 

th e re  were a number o f round o r  oblong c e l l s  which re e  nbled young 

b a s id ia , but none were ever seen to  be s e p ta te . I t  was thought th a t  

th ese  g e la tin o u s bodies rep resen ted  ab o rtiv e  f r u i t  bodies which remained 

s t e r i l e ,  probably bee ,use  o f  unfavorable co n d itio n s . Such cu ltu re s  were 

subjected  to  various environm ental conditions but no recognizable b a s id ia  

were observed.

E. n u c le a ta . A nru ltispore c u ltu re  showed se v e ra l sm all f r u i t  bodies 

a f t e r  about fo u r months on p rune-corn  meal agar. These were c le a r ,  

cu sh io n -lik e  bodies about 1-3 m * in  diam eter. Examination of th ese  

showed a l r g e  number o f ty p ic a l  b as id io sp o re s . Many young club-shaped 

b a s id ia  and a  sm aller number o f mature fo u r-c e lle d  b a s id ia  w ith  fo u r 

long e p ib a s id ia  were p re so r t  (P I. I I ,  14, 15). In  most cases th e  

e p ib a s id ia  were longer th an  those  p resen t in  w ild f r u i t  bodies and



freq u en tly  the four on a  baaidiura w r o  unoTued In length* The longer 

ep ib ooid ia  were o fte n  ones© o r  tw ice soptat©*

Transfer* o f  mycelium from th e  f r u i t in g  c u ltu re s  produced f r u i t  

bodies w ith  m ature b&eidiu w ith in  14 days on po ta to -dox t ro oo-£© ptone 

agar* F ruit bod ies war© a lso  produced on p o ta to -d e x tro sc  g- r  (w ith ­

out peptone) and on n a l t  agar* Ifioaosporo c u ltu re s  were s t a r t e r  frora 

th e  spo res hom e  in  c u l tu re ,  and out o f  th o  IS com patible p a ir in g s  

between tho aom sporo  c u ltu re s  seven produced f r u i t  bodies* Bo s ig n  o f 

any c e n tr a l  c r y s ta l  s tru c tu re *  c h a r a c te r is t ic  o f th e  w ild  f r u i t  b o d ies , 

was soon in  any o f  th o  f r u i t  bodice in  cu ltu re*

Bo f r u i t  to d ie s  wore produced in  any c u ltu re s  o f  E« sacoharlna*

In  each o f two m xltisporo  c u ltu re s  o f Calocora oornoa a sm all 

yellow , rounded g e la tin o u s  body m s  formed* Theso were very  a ty p ic a l 

f o r  f r u i t  bodies b a t both produced forked b a c id ia  (pi* I I I ,  5) and 

spores*

Growth Rates o f  C ultu res 

D uplicate m alt agar plate©  o f noiltieporo ctilturo© o f  the  d if f e r e n t  

sp ec ies  were sad© and incubated a t  room tostforator©  ("ranging from 21- 

£4° C}* A second s o t  o f  d u p lic a te  c u ltu re s  wcro p laced  in  tho  ic e  

box where th e  tem perature  ranged fro n  10° to  15° C* The r e s u l ts  o f 

th i s  cap&rlaeab are  shown in  Tablo 2*

Table 2

Radiol Growth Ratos o f Dicaryon gyoolla

Radiol growth In
15 days

R adial gro^’th  r a te
jo r  day

Lrooios
no* Of 

c o lle c t io n 2l°~24° C 10°-1S°C 51°~24°C
0 o

10 - IS  C
A* a u r ic u la -  
judue I 20 ran.* 5 rasa# 1*5 m* 0*5 rata*

l»  gliiiidulosa I 44 ram* 5 m * 2*0 rr» 0*5 ran*

E* r e c is a I 22 ran* s l ig h t 1*5 ::rs*

E* m o lo a ta I s l ig h t



Bo g ro a t d iffe re n c e  was found in  general between growth r a te s  

o f  monocaryon and d ic a r  yon m ycelia o f any sp e c ie s , b u t in  most cases 

th e  growth o f  die: ryon m ycelia was somewhat f a s t e r  th an  th a t  o f  mo no- 

c a r  yon nycelia*  The growth r a te s  o f some o f th e  monocaryon c u ltu re s  

a re  g iven in  Table 3* D uplicate p la te s  wore grown a t  room tem perature 

on m alt e x tr a c t  agar* Thor© were, however, considerab le  d iffe re n c e  

between growth r a te s  o f d if f e re n t  monocaryon cu ltu re s*  This i s  n o tic e ­

ab le  when a  comparison i s  mad© between cu ltu re s  7 and 9 o f  A. a u r ie u la -  

judae, c u ltu re s  50 and 23 o f B* g landulosa and c u ltu re s  256 and 263 

(PI* V, 3D, B) o f  E* aacoharina*

Union o f  Hyphae and P roduction  o f  Clamp Connections 

In  B* saccharins, one fu s io n  between young hyphae from germ inating 

DoSidiospores (PI* I I ,  10) was seen SO hours a f t e r  th e  spores had 

f a l l e n  on ag a r, o r  about 20 hours a f t e r  germination* In  B* ro c is a  

one such union between young hyphae was seen  48 hours a f t e r  th e  sporos 

f e l l  on ag a r, and in  B. g landulosa (F I . I ,  17) one was observed fo u r 

days a f t e r  th e  d ischarge of th e  spores* In  th ese  th re e  sp ec ies  clamp 

connections were formed w ith in  a  few hours a f t e r  two com patible mono­

caryon m ycelia net* These observations were made on young m ycelia 

from germ inating spores*

The production  o f  clamp connections in  A* a u ric u la -ju d a e  seems 

to  be delayed somewhat, fo r  in  c e r ta in  m ultispore c u ltu re s  clamps were 

f i r s t  observed 11 to  18 days a f t e r  the  spores had germinated* I t  was 

a lso  observed th a t  in  a p a ir in g  between two com patible monocaryon 

m ycelia clamp connections were no t found u n t i l  th e  two m ycelia had 

in term ing led  q u ite  well*



Table 3

R adial Growth Rates o f Monocaryon C ultu res

no. o f  R d i a l  Growth R adial Growth
Species c u ltu re  r a te  a f t e r  7 days Rate per day

A. auricula-judae 4 9 mm. 1 .3 ran,

w 7 11 n 1 .6 n

n 9 6 « 0 .9 n

tt 101 10 tt 1 .4 it

E* glandulosa 23 16 tt 2 .3 tt

« 28 12 tt 1 .7 n

tt 30 13 R 1.9 tt

« 50 8.,5 » 1 .2 tt

n 53 13 « 1 .9 n

tt 55 14 n 2 .0 «

tt 52 14 « 2 .0 tt

II 57 13 n 1.9 tt

E. rec isa 4 7 » 1 .0 tt

« 6 7 tt 1 .0 w

E. saechurina 256 9 n 1 .3 «

n 257 14 « 2 .0 tt

« 263 15 « 2.1 tt

R 265 10 n 1 .4 II

S ex u a lity

I t  i s  s t i l l  a  q u estio n  as to  what c h a ra c te r is t ic s  a re  b e s t to  

use as a standard  in  determ ining the tru e  dicaryon mycelium in  th e  

B aaid ioaycetos• Bose (s) quotes Oort (27) as follows* "As a  c r i te r io n  

f o r  d ip lo id  m ycelia th e  occurrence of clamp connections can only  be 

of a  r e s t r i c te d  u se . Usod in  connection w ith  th e  c h a ra c te r is t ic



?A

d ip lo id  h a b it  and the  d ip lo id  f r u i t  bodies i t  rem ains, o f  co u rse , a 

valu ab le c r i te r io n " *  Because th e species  s tu d ied  in  the p re sen t -work 

showed no o th e r  d is tin g u ish a b le  d iffe re n ce  between d icaryon and monocaryon 

m ycelia , and because th e  p ro d u c tio n  o f f r u i t  bodies was r a r e ,  th e  

presence o f clomp connections alone was tak en  as an in d ic a t io n  of t r u e  

d icaryon  mycelium. By s ta in in g  m ycelia, b o th  th o se  w ith  and w ithout 

clamp connections, e a r ly  in  th e  course o f t h i s  in v e s tig a tio n  th e  c o r re c t­

ness o f  t h i s  assum ption was determ ined f o r  the sp ec ies  in  questio n .

Dried f r u i t  bodies were rev iv ed , or f re s h  ones wore used when 

a v a ila b le .  Spores were c o lle c te d  on agar p la te s  and s in g le  germ inated 

spores picked ou t in  th e  manner described  above. A fter th e  c u ltu re s  

had grown s u f f ic ie n t ly  in  t o s t  tubes they  were examined m icro sco p ica lly  

f o r  th e  presence o f  clamp connections* Tho mono spore c u ltu re s  were 

numbered co n secu tiv e ly , g iv ing  th o se  from each f r u i t  body a  d i f f e r e n t  

s e t  o f  /T ab ic  numbers* The number o f each f r u i t  body corresponds to 

th e  number o f  th e  c o l le c t io n  o f  th a t  species and i s  in d ica ted  by a 

Homan num eral. Rarely a c u ltu re  became contaminated and was discarded* 

This f a c t  accounts f o r  some o f th e  m issing c u ltu re s  in  a s e t .

The monospore c u ltu re s  from each f r u i t  body were th e n  p a ired  in  

a l l  p o ss ib le  com binations. This was accomplished by p lac in g  b i t s  of 

m ycelia o f  two c u ltu re s  a t  th e  s id es  o f an ? gar s la n t  in  a 15 mm. t e s t  

tube* The p a ir in g s  were th en  p laced  under b e l l - j a r s  in  a m oist a t ­

mosphere and l e f t  a t  toon  tem perature* A fter about two weeks th e  two 

m ycelia had in term ing led  thoroughly  and a t  t h i s  tim e a sample was 

removed from th e  l in e  o f co n tac t o f  th e  two m ycelia. A l i t t l e  d i lu te  

aqueous s a f ra n in  was u su a lly  added to  make th e  hyphae show more c le a r ly  

and th e  samples were th en  examined fo r  th e  presence o f  clamp oonm ctions
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by us© o f  th e  o i l  immersion lens#

The presence o f  clamp connections in  such, a  p a ir in g  v/as taken  

to  in d ic a te  th a t  th e  two monocaryon m ycelia -wore com patib le, o r  th a t  

they  belonged to  d i f f e r e n t  sexual phases# Since only  two sexual phases 

were found in  each f r u i t  body, th e  absence o f clamp connections was 

ta k e n , in  g e n e ra l, to  mean th a t  th e  two m ycelia belonged to  th e  same 

sex u a l phase* However, o th e r  fa c to rs  may be p re se n t which in flu en ce  the  

c o m p a tib ility  o f  two monocaryon mycelia# In  sev e ra l cases sh o rt 

branches wer© seen  a t  se p ta  and th e se  may have been ab o rtiv e  clamp 

connections, bu t u n less  complete and d e f in i te  clamps wore seen the  

r e s u l t s  were considered  as n eg a tiv e . Then i r r e g u la r  r e s u l ts  wore ob­

ta in e d  th e  p a ir in g s  were rep ea ted , but when the r e s u l t s  wore re g u la r  

only  one m ating was made between any two monospore cu ltu re s#  In  a l l  

ta b le s  th e  +  s ig n  in d ic a te s  th e  presence o f clamp connections, o r th a t  

th e  two c u ltu re s  were com patible, rind tho  -  s ig n  in d ic a te s  th e  absence 

o f clamp connections* So sp e c ia l work was done w ith  th e  phenomenon 

o f av ersio n  b a t m ention i s  m de where i t  was d e f in i te ly  observed# The 

presence o f av ersio n  i s  in d ic a te d  in  th e  table©  by a do t (•)#

A« auricula-*judae 

P a ir in g s  o f  Mono spore C ultures from th e  Same F ru it  Body 

Twenty-two mono spore c u ltu re s  ‘.ere obtained  from f r u i t  body I ,

These were p a ired  i n  a l l  p o ss ib le  com binations and th e  r e s u l t s  are  g iven 

in  Table 4# I t  i s  observer th a t  th e  monospore c u ltu re s  f e l l  in to  two 

groups, based upon th e  p roduction  of clomp connections in  c e r ta in  

combinations* Throughout t h i s  paper th ese  groups a re  c a lle d  "sexual 

phases"* These two sexual phases were designate- g e n e tic a lly  as A. and 

a# VJhen members o f  the same sexual phase were p a ired  none produced
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Table 4

A» auricula-judas* R esu lts o f  pairin g 22 
jjioiooispore eultm res o f  f r a it  body I .

r —
l 3 7 18 20 21 23 26

/
. 4 5 6 8 9 10 12 13 15 ■16 17 19 22

— i
24

-

1 — — — — — — — 4 4 -h + + — 4-. — 4 -4 4 4 — 4

5 4 — +■ ■+ 4 4 4 4 4 4 4 4 4 4

7 4 4 i- 4- — 4 4 4 4 4 4 4 4 4

18 — — — — 4 4 t + 4 4 4 4 4 4 4 4 4 4

20 — — — 4 4 H- + 4 -f 4 4 4 4- 4 4 4 4

21 — — 4 4 + — 4- 4 4 4 4 4 4 4 4 4

23 — 4 ■+ -h -1- 4 4 4 4 4 4 4 4 4 4

25 4 -h ■4" +- 4 4 4 4 4 4 4 4 4 4
r

4

5 — —

6
8
9

10

12
13
15 — — - - -

16 — — — —

17 — — —

19 — —
22 —

I  24
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clamp connections. When mmbors o f  A -were p a ired  w ith  a ,  clamp 

connections were found in  a l l  b u t s ix  o f th e  112 p a ir in g s .

n in e te en  mo nospore c u ltu re s  were ob ta ined  from f r u i t  body I I I  

and were p a ire d  in  a l l  combinations* The r e s u l t s  a re  given in  Table 

5* The f r u i t  bodies produced by d icaryon mycelium grown from spores 

o f  f r u i t  body I I I  were designa ted  a s  S everal mono spore c u ltu re s

were ob ta in ed  from th e a  and te n  were p a ired  in  a l l  combinations* The 

r e s u l t s  a re  shown in  Table 6* Aversion was p re se n t in  some p a ir in g s  

b u t  l i t t l e  c o r re la t io n  i s  seen between i t s  presence end th e  absence 

o f  clamp connections*

Eleven mono spore c u ltu re s  o f  f r u i t  body 17 wore p a ire d  in  a l l  

com binations and th e  r e s u l t s  are  shown in  Table 7* I t  was observed 

th a t  se v e ra l o f  th e  p a ir in g s  showed r a th e r  d i s t in c t  aversion* In  

th e se  p a ir in g s  thro® r a th e r  d i s t i n c t  types o f p a ir in g s  were observed* 

(1) 22 p a ir in g s  showed a  space o f  av e rs io n  between th e  two m ycelia 

(PI* 17, 3A, B). (2 ) two showed av ersio n  in  which th e  gap m s  f i l l e d

w ith  a growth o f  d icaryon mycelium (p i*  17, 30)* (3) 31 p a ir in g s

showed even in te rm in g lin g  o f  th e  two m ycelia (PI* 37, 8C)* Clamp 

connections wore found in  on ly  one c u ltu re  o f (1 ) ,  in  bo th  c u ltu re s  

o f  (2) and in  a l l  but two c u ltu re s  o f  (3)* The r e s u l t s  in d ic a te  

t h a t  in  th e se  p a ir in g s  th e re  m e  a ra th e r  c lo se  c o r re la t io n  between 

th e  presence o f  av e rs io n  and In co m p a tib ility  o f tho cu ltu res*

Table 8 shows th e  r e s u l t s  ob ta ined  when 11 Bonosporo c u ltu re s  

o f  f r u i t  body Va were p a ire d  in  a l l  combinations* S lig h t av ers io n  

was seen only  in  some o f ih© incom patible p a irin g s*  The r e s u l t s  o f  

p a ir in g  seven monospore c u ltu re s  o f  Vb are  given in  Table 9* Table 10



Table 5

A* aairicu la-ludaa. B asa lts o f p a irin g  19
monospora cu ltu res o f  f r u i t  bodfer III*

h  _ _____________________ 5 if'
101 103 105 107 109 110 111 L13 L14 L17

---- \
118 104 112 115 116 120 121 122125

L01 4 4 4 4 4 4 4 4
L03 4 -h 4 4 4 4 4 4

L05 — — 4 4 4 4 4 4 4 4
107 4 4 4 4 4 4 4 4
10 S 4 4 4 4 4 4 4 4

J n o — — — — — 4 4 4 4 4 4 4 ' 4
111 — — — — 4 4 4 4 4 4 4
113 — — — 4 4 4 4 4 4 4 4

114 — — 4 4 4 4 4 4 4 4
117 4 4 4 4 4 4 4 4
118 4 4 4 4 4 4 4 4>
104
112

115

116 — - — -

120 — — —
121 — —
122 —

125
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Table 6
At aurieula-.iudae. R esults o f p airln g  ten  
monospore eoTCures o f  f r u i t  body I I I  F j- 
• s  aoro or lo o s i W i i o i  present*

/
301302

/
303 306307 309

/----
304

i 
ôtO

S.

508 310
SOI • . 4 4. 4 4

302 — — — . ■+■ 4 4. 4.

303 • 4 4 4 4
306 — — 4 4 4- 4
307 — 4 4 4 4
309 4 4. 4 4.
304 — —

305 — —

308 —

310

At auriclua-4udae. R esu lts o f  p a irin g  11 
monospo^e ou itures o f  fr u it  bodjr IF*
•* wore or lo o s  aversion present.

✓ -  — 
La 152

/
155 157 158

_ ,S 
161

'
153 ia

S\

156 159 160
L51 . . • 4 4 4 4 4
L52 - • — t 4 4. 4 4 4

L55 ■ • • -4 4 4 4 4
L57 % * 4 4. 4 4 4

158 t 4 4 4. 4 4
L61 + 4 4 4 4

(
153 • • •

154 • • •
<156 • •

159 9

160



so

ta b le  6

A* aaricu la-iu d ag . R esu lts o f p airin g  11 
aosaoapore cu ltu res o f  fr u it  bo<fy 7a.

^3 a3
 -----------------------A ----------------------. ,------------------ A-------------------

2a 205 207 208 209 210
r----
262 203 204 206 211

201 • 4 4 4 H"

205 — __ — 4 4 + 4 4

a3<
207 —

9 — 4 4 -h 4- 4

208 • — 4 4 -h 4- 4

209 • 4 + 4 - 4~ 4

210 4 4- H- 4 4-

202 — • — *

203 — • —
a3 <204 • —

206 —

\
211

ta b le  9

-4* aurieu la-iudae* R esults o f  p airing seven  
monospore cu ltu res o f  f r a it  bodfcr Vb*

101 107
101

102
104

406
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Table 10

a5

r—7
251 253 254 255 257 259 252256 258

251 - — — — — + -1 +
253 - — — — + + +-
254 — — — + +-
255 — — -+ -f-
257 — + ■+ +
259 + ■+ +
252 — —

256 —

258

Table 11 

A. aurieu la»iudae. R esu lts o f  p airin g s ix  
maump&re cu ltu res o f  f r u it  bod?; ? n #

~fV- _ A _

351 554 355 352 353 356

551 — — -h + +

< 554 — + + +

555 + +

352 — —

< 352 —

356
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g ives th e  r e s u l t s  ob ta ined  when n ine  no no spore c u ltu re s  o f  f r u i t  body 

VI were p a ire d , and Table 11 shows th e  r e s u l t s  o f  p a ir in g  s ix  c u ltu re s  

o f  f r u i t  body VII# S ine mono spore c u ltu re s  o f  f r u i t  body V III  were 

p a ire d  and th e  r e s u l t s ,  g iven in  Table 12, showed th a t  clamp connections 

were p re se n t in  on ly  one p a ir in g  (502 x 505)« The p a ir in g s  were r e ­

pea ted  and clamp connections were found on ly  in  th e  same p a ir in g . A 

c u ltu re  a r i s in g  from a  mass o f spores showed no clamp connections p re se n t, 

b u t th e y  were p re se n t in  f r u i t  body V III .

From th e  fo rego ing  r e s u l t s  i t  w i l l  bo noted th a t  th© c o m p a tib ility  

between monospore c u ltu re s  from th e  same f r u i t  body of A. a u r ic u la -  

judae was, i n  g e n e ra l, q u ite  re g u la r .  A ll f r u i t  b o d ies , except V III , 

showed d i s t i n c t ly  th© presence o f  two sexual p h ases, and a l l  o f  th e s e ,  

excep t I ,  showed normal re g u la r  com pability  between th e  two sexual 

phases* . Such r e s u l t s  in d ic a te  th a t  th e  f a c to rs  f o r  c o m p a tib ility  a re  

lo ca ted  on a s in g le  p a i r  o f  chromosomes and th a t  A. auricu la-juda©  is  

ty p ic a l ly  " h e te ro th a ll ic *  end b ip o la r .  The r e s u l t s  ob tained  when 

monospore c u ltu re s  o f f r u i t  body V III  were p a ired  among them selves a re  

q u ite  puzzling* Th® f a c t  th a t  one o f th e  p a ir in g s  produced clamp 

connections would in d ic a te  th a t  both  sexual phases were rep resen ted  

in  th e  n ine  no no spore c u ltu re s  used* However, i f  t h i s  i s  t r u e ,  th e re  

must e x is t  some co n d itio n  o r f a c to r  which causes a  v ery  low degree o f 

c o m p a tib ility  between th e  two sexual phases* Such low c o m p a tib ility  

i s  f u r th e r  in d ic a te , by th© f a c t  th a t  no ©lamp connections were p re sen t 

on mycelium a r is in g  from a  mass o f many sp o res. These r e s u l t s  a re  

s im ila r  to  th e  co n d itio n  described  by Khiep (17) f o r  A. m esen te ries .

Be rep o rted  f in d in g  a f r u i t  body’ in  which clamp connections were 

p re se n t b u t mycelium grown from a  mass o f spores produced no clamps*



Table 12

A« aurioala-jludae.  Hesults of pairing nine 
laonospore cultures o f fru it bodfer Till*

5GL502 503 504505 506507508 509
503
502 — — — — — —

503
504
505 — — — —

506 — — —

507 — —

508 —

509

Table IS Tablel4

i m  anriealar*judae . Results 
of pair aings between fru it 
bodies I and III.

A# «urieula-,1adas» Results 
of pairings between fru it 
bodies I and IV .

Â <

I I I

ai<

3 7 4

i_

6 3

*

7

— J

4

k. .

6
L01 — — — — 151 — — — —

105 — — — —

N

a 2 /

152 — — — —

104 — — — — 153 — — — —

112 — - - — 154 — — — —
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P a ir in g s  o f  Monospore C u ltu res from D iffe re n t F ru i t  Bodies 

In  most eases two monospore c u ltu re s  vrere se le c ted  from each 

sexual phase o f each f r u i t  body and p a ire d  w ith  th e  two c u ltu re s  from 

each sexual phase o f  th e  o th e r  f r u i t  bodies* When p a ir in g s  were made 

between I  and Ya, th e  r e s u l t s  were i r r e g u la r ,  They were th en  re p e a te d , 

u s in g  e ig h t  c u ltu re s  from each f r u i t  body*

Monospore c u ltu re s  o f  I  were p a ired  w ith  c u ltu re s  o f H I ,  IF , F a , 

V I, F I I  and F i l l*  The r e s u l t s  showed th a t  f r u i t  body I  m s  com pletely 

incom patib le w ith  I I I ,  IF , F I  and V II j i©«, no clamp connections were 

produced in  any o f  th e  p a irin g s#  These r e s u l t s  a re  shown in  Tables

IS , 14, 17 and 18 resp ec tiv e ly *  In  th ese  ta b le s  th e  b rack e ts  connect
o n ly

th e  c u ltu re s  o f  th e  same sexual phase# In  I  x  Fa, 11 ou t o f  th© 64 

p a ir in g s  were com patible (Table 15), Even in  th e se  th e  clamp connec­

t io n s  were few and o f te n  poorly  formed. In  most o f  th e se  p a ir in g s  th e  

m ycelia d id  no t in term ing le  re a d ily  and a l l  bu t f iv e  o f them showed th e  

presence o f  a  dark  brown l in e  whore th e  two m ycelia met below th© 

su rface  o f th e  agar# When examined m icro sco p ica lly  t h i s  l in e  was 

found to  c o n s is t  o f  dark brown hyphae much l ik e  th e  normal w hite 

hyphae in  o th e r  respects*  Clamp connections were found in  on ly  on© 

o f  th© p a ir in g s  between I  &nd Yb (Table 16). Only th re e  o f  th e  20 

p a ir in g s  between I  and V III f a i le d  to  produce clamp connect ions and 

a l l  thee© involved c u ltu re  3 . Th© r e s u l t s  o f  th e se  p a ir in g s  a re  g iven 

in  Tnfel© 19#

Th© fo u r  mo nospore c u ltu re s  o f f r u i t  body I I I  were com patible w ith  

a l l  fo u r  c u ltu re s  o f  IF , F a , VI and V II. The r e s u l ts  a re  given in  

Tables 20, 21, 22 and 23 r e s p e c tiv e ly . When s ix  monospore c u ltu re s  

from I I I  were p a ire d  w ith  s ix  o f  I IIF p , clamp connections were found
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Table 15

A* aurlqpla-.judne. R esu lts o f p a irin g s
between f r u i t  bodies 1 and 7a*

>.____________  A .

1 3 7 16 4 6 8 9

201 —

205
207 — 4
§08 — + — — — + — —

203 — — — — 4 4 4 —

204 — — — 4 — 4 — —

206 — — 4 — — — — —

23.1 — — 4 — — — —

fable 16

A* aurIcula-judae * Results 
of pairings between fru it 
bodies 1 and 7b,

A - ^ a
_ _

3

-

7

.

4

,

6

401 — — — —

402 4 — — —

403 — — — —

405 — — — —

Table 17

A* aur i  eu 1 a~ iudae« Resiftt s 
of pairings m h r i j p a  fru it 
bodies I and 71* T

A a

3 7 4

I

6

251 — — — —

253 — — — —

252 — — — —

256 — — — —



Table 18

km au rleu la-jod ae. B asa lts  
o f p a ir in gs between fr u it  
bodies I sod H I .

I
A a
a i

3 7 4 6

551 — — — —

552 — — — —

554 — — — —

356 — — — —

Table 19

A * auricu la-.judae* B esu lts
o f p a irin g s between f r u i t
bodies I  end T ill-

I
A a

3 7 4
l

6
501 — 4 4 4

502 + 4 4 4

503 -5 4 4 4

504 — 4 4 4

505 — 4 4 4

Table 20

A* eariou le-lu d ae• B asalts  
o f p airin gs aetseen fr u it  
bodies I I I  and IT*

I I I  
A 1 a l
•

L01
-

105
J

104 132

151 4 4 + 4

152 4 + + 4

153 4 4 4 4
154 4 -5 4 4

Table 21

A* aurloul&-.1u<iae» R esu lts 
o fp a ir ln g s  between fr u it  
bodies XIX and Va*

I I I  
A1 a l

101 L05 104 132

201 4 4 4 4

205 + 4 4 4
203 4 4 4 4
204 4 4 4 4
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Table 22

A, au rlo u la -ju d ae . R esults
o f p a irin g s between f r u i t
bodies I I I  and VI.

I l l  
A1 a l

*
101 105

-
304

; _  
132

251 4 4 4 4

253 4 4 4 +

252 H- 4 4 4

256 4 -f 4 4

Table 23

A. a u ric u la - ju d a e .  R esu lts  
o f  paiirfngs W broen f r u i t  
bodies XXI end V II.

I l l  
A1 al

301 105 104
k
112

351 4 4 4 4

352 4 + 4 4
354 4 4 4 4

356 4 4 4 4

Table 24 Table 25

A. a u r ic u la - ju d a s * R esu lts  
o f  p a ir in g s  between f r u i t  
bodies I I I  and I I I  Fj*

I I I

A1

I I I  F l 

al

101 303 105 304 132 115
301 — — — 4 4 4

302 — — — 4 4 4
303 — — — 4 4 4-
304 4 4 4 — — —

505 4 4 4 — — —

508 4 4 4 — — —

A. a u rlc u la - ju d a e .  R esults 
o f  "pairing® f r u i t
bodies I I I  and V III .

I l l  
Ai al

V I I I

r

301 L05 L04 112
501 4 4 4 4

502 — — — —

503 4 4 4 4
504 4 4 4 4
505 — — — —



38

i n  18 of th e  36 p a ir in g s  in  a  reg u l r  manner, as shown in  Table 24*

The r e s u l t s  show th a t  th e  two sexual phases o f IIIF ^  were id e n t ic a l  

w ith  th o se  o f  f r u i t  body I I I*  The r e s u l t s  o f p a ir in g  monospore c u ltu re s  

between f r u i t  bodies I I I  and V III  (Table 25) were ir re g u la r*  Cl&mp 

connections were p re se n t in  some and absent in  o thers*

Monospore c u ltu re s  o f  f r u i t  body IT showed co m p a tib ility  in  a l l  

p a ir in g s  w ith  mono spore c u ltu re s  o f  Va* VI and V II. Tho r e s u l t s  a re  

given in  Tables 26, 27 and 28 resp ec tiv e ly *  In  th e  p a ir in g s  between 

IV and V III  on ly  one was com patib le. Table 29 g ives th e se  re su lts*

F ru it  body Va was a lso  com pletely com patible w ith  Vb, VI and V II,

These r e s u l t s  a re  given in  Tables SO, 31 and 32 resp ec tiv e ly *  Only 

s ix  o f  the 20 p a ir in g s  between Va and V III  (Table 33) were compatible* 

Complete c o m p a tib ility  was found between f r u i t  bodies VI and V II, and 

between V II and V III* The r e s u l ts  a re  given in  Tables 34 and 35 

re sp ec tiv e ly *

A summary o f a l l  p a ir in g s  o f jnonospore c u ltu re s  i s  g iven in  Table 

36* The -{- s ig n  in d ic a te s  th e  presence o f c la sp  connections in  every 

p a ir in g ,  w hile th e  -  s ig n  in d ic a te s  t h e i r  absence in  every p a ir in g .

The 4 - s ig n  in d ic a te s  i r r e g u la r  r e s u l t s j  i* e .« ,  some p a ir in g s  produced 

c la sp s  and o th e rs  d id  not*

I t  has a lread y  been observed th a t  when p a ir in g s  were made between 

monospore c u ltu re s  o f  d i f f e r e n t  f r u i t  b od ies, fo u r d if f e r e n t  types o f  

r e s u l t s  were obtained* ( l )  In  th e  m a jo rity  o f cases clamp connections 

were p re se n t in  every  p a irin g *  (2) In  some crosses invo lv ing  f r u i t  body 

I , 1 none o f  th e  p a ir in g s  produced c lasp  connections* (3) In  some c ro sses  

invo lv ing  f r u i t  body I  jv V II I ,  clamp connections were found in  only  

a  p a r t  o f  th e  p a ir in g s ,  and th e i r  presence ap p aren tly  d id  not correspond



Table 26

A. a u ricu la -ju d ae . R esu lts
o f  p a irin g s between f r u i t
bodies IT and Ta.

15L

..

352 353

>

354:

201 4 4 4 4
205 4 4 4 4

203 4 4 4 4
204 4 4 4 4

Table 27

A. auricula-4uda®. Result s 
o f  pairings retween fr u it  
bodies IT and TI.

-A X.

151 152 153 154

251 4 4 4 4
253 4 4 4 4
252 4 4 4 4

256 4 4 + 4

Table 28

km atarim la* Judas* R esults 
o f p airin gs between fr u it  
bodies IT and T il*

151
.

152
, _.
153

> —j
154

551 4 4 4 4
552 4 4 4 4

554 4 4 4 4

556 4 4 4 4

Table 29

A* auricula».1udae« R esu lts  
o f p airin gs between fr u it  
bodies IT and T i l l .

ITA2 a2

151

a----------

152
—

L53

L

154

501 — — — —

502 — — — —

503 — — 4 —

504 — — — —

60S — — — —



Table SO Table 31

idae. R esults 
fr u it

A» au r ic u la -
o f pairin gs 
bodies 7e sand 7b*

A3 Va a3

7b
*4

A* a u r ic u la - ju d a e * R esu lts  
o f  p a ir in g s  between f r u i t  
bodies 7a and 71. Va

201 305 203 204 201 >05 203 204

401 + + ■f + A,- A251 + + +

10 2 + + + + 5
V I

252 + -f- + +

403 - f + -f- + 252 + + + - t

405 + + ■+ + 5 ‘
256 + + + +

Table 32

A* aaarloula-judae. R esu lts  
o f  p a ir in g s  oefawen f r u i t  
bodies Va and 711 •

a3

201 205 203 204
351 -h + + +

352 -h + + "h

354 + -5 + +
356 + + - f +

Table 38

A* au ricu la -Ju d ao « R e s u l t  
^ p a i r i n g s  between f r u i t  
bodies 7a and T i l l .

Va
^3 a3

201

i.

305 303

L ,

204
501 — — + —

502 — —

503 — ” t~ -1- —

504 — — — +

505 — — — +



Table 34 Table 35

A» eur leular-.ludae « R esu lts 
o f p airin gs between fr u it  
bodies f l l  and VI.

Aq

V I I

a6̂

bodies VII and V III.
A 6 V II a 6

251

>

253 252 256 3a 354 352 35 6

351 4 4 4 4 501 4 4 H" 4

354 4 4 4 4 502 t 4 4 4

352 4 4 4 4 V I I I 503 4 4 4 4
356 4 4 4 4 504 4 4 4 4

505 + 4 4 4

Table 36

A* «ari<ml»-.1ndae» Saw w y a t  r e su lts  o f  e l l  pairings 
o f aonoepore cu ltu re s.

I I l l I I I F , IV Va Vb V I V I I V I I I
A a A1 al A1 a l a 2 a 2 a 3 a3 A4 a4 A5 a5 A6 a 6

T A - 4 — — — —
+ 4 4

— — — — — 4
±

a — — — — — -h 4 — — — — — — +

I I ] A 1 — 4 — 4 4 4 4 4 4 4 4 4 4

a l — 4 — 4 4 4 4 4 4 4 4 4

I I I A1 — 4
I?*1 a l —

IV
A 2 — 4 4 4 4 4 4 4 —

a 2
— 4 4 4 4 4 4 4

Va
— 4 4 4 4 4 4 4 4

a3 — 4 4 4 4 4 4 4

Vb
A4 — 4

a4 —

V I
A5 — 4 4 4

a5 — 4 4

*6 — 4 4
V I1

a 6 — 4

BID
4
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to  any c e r ta in  com bination o f  sexual phases* (4) In  th o  c ro ss  I I I  

x IIIF p , clamp connections -were found in  ju s t  hall* o f the  p a ir in g s ,  

o r  in  c e r ta in  com binations o f  sexual phases, showing th a t  th e  two 

sexual phases o f IIIF ^  were Id e n tic a l  w ith  th o se  o f I I I*  In  the 

f i r s t ,  second and t h i r d  types th e  r e s u l t s  show th a t  no two sexual 

phases involved were id e n tic a l*  T his in p lie s  th e  conception  th a t  

w ith in  t h i s  sp ec ies  se v e ra l o r  many sexual phases a re  p re se n t,  only 

two such sexual phases being  p re se n t in  th© same f r u i t  body, and th a t  

only  one p a i r  o f  chromosomes i s  involved* This view supposes tho  

presence o f  th e  c o m p a tib ility  f a c to rs  as m u ltip le  allelom orphs* In  

th e  ta b le s  th e  g e n e tic a l d es ig n a tio n  o f  th e  sexual phases (A, a , Ap 

ap , e tc* ) i s  e n t i r e ly  a rb itra ry *  The l e t t e r s  w ith  su b sc r ip ts  in d ic a te  

allelom orphs o f  A and a* Follow ing Kniep (1 7 ), i t  i s  assumed th a t  th e  

presence o f  two id e n t ic a l  f a c to r s  causes in co m p a tib ility  and th a t  

c o m p a tib ility  r e s u l t s ,  i* e* , clamp connections a re  formed, when two 

somewhat d if f e r e n t  f a c to r s  o f  th e  allelom orphic s e r ie s  a re  present*

I t  i s  f u r th e r  assumed th a t  in co m p a tib ility  a lso  r e s u l ts  i f  th e re  i s  

to o  g re a t a  d iffe ren c e  between th e  two fa c to rs  present*  This l a t t e r  

assum ption may serve as a  p a r t i a l  ex p lan a tio n  o f th e  low degree o f 

c o m p a tib ility  between c e r ta in  f r u i t  b o d ies , b u t i t  a lso  seems quit© 

l ik e ly  t h a t  some o th e r  fa c to rs  o r  co n d itio n s  a re  p re se n t which in ­

flu en ce  th© p roduction  o f  clamp connections*

B, g landulosa

P a ir in g s  of Monospcr e C u ltu res from th© Sam© F ru it  Body*

F if te e n  monospore c u ltu re s  were obtained  from f r u i t  body I  and 

p a ired  in  a l l  p o ss ib le  combinations* The c u ltu re s  f e l l  in to  trro 

sexual phases designated  as A and a* Th© r e s u l t s ,  given in  Table 35,
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ta b le  37

B . glandules*. R esu lts o f  pairing 15 monospore 
cu ltu res o f  fr u it  body I .

A a

1 2 4 6 8
V

13
:____ _

3 5 7 9 10 11 12 14 15
1 t 4 4 4 4 4 4 4 4

2 — — — — 4 4 4 4 4 4- 4 4 4
4 - — — 4 4 4 4 4 4 4 4 4
6 — — 4 4 4 4 4 4 4 4 4
8 — 4 4 4 4 4 4 4 4 4

13 4 4 4 4 4 4 4 4 4
3 — —

5
7

9
10 — — — —

11 — — —

12 — —

14 —

15
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Table 38

* i Ild |7 * l l1” ‘ ~ S*fu lta  » t P arin g  nine aoaospore c u ltu re *  o f
f r u it  body I I* .

Al

&2 <

al

21 23 24 25 29 22 27 28 30

»—
1

CV) — — — — 4 4 ■ h 4
23 — — — + 4 + 4
24 — — - f - 4 - h 4

25 — 4 4 4 4
29

\
4 - + + 4

22 — — —

27 — —

28 —

30
k . . . . .

Table $9

M» glnndttlo w u  R esu lts o f  p a irin r  
ten  raoBospore cu ltu res o f  
fr u it  bo<fy l ib .

50 53 55 56 58 59 60

u /

51 52 57

50 4 4 4
53 — — — — — 4 4 4
55- — — — — 4 4 4

a 2< 56 — — — -+ 4 4
58 — — 4 4 4

59 — 4 4 4
60 4 4 4

51 — —

a 2 < 52 —

57
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Table 40

£« glandtalosa.  R esu lts o f  p a irin g  
tenm onospore cu ltu res o f fr u it  
body ¥*

/i _ 

101 ice 104 L08
'

L10

-

103 L05 106 107
...s

]09
101 — — — — 4 4 4 4 4

102 — — — 4 4- 4 4 4
< 104 — — 4 H- 4 4 4

108 — 4 -1 4 + 4

110 4 4 4 4 4
V
103 — — — —

105 — — —

< 106 — —

107

L09

Table 41

B» glanduloga* R esu lts o f  
p airin gs between fr u it  
bodies X and Ila*

A j a

1
—
2

t___
5

-

7
21 4 4 4 4

23V 4 4 4 4

27 4 4 4 4
28 -I- 4 4 4

Table 42

B. g landu losa* R esu lts  o f  
p a ir in g s  between f r u i t  
bodies 1 and lib*

A I a

1

'—  

2

—

5

v

7
50 4 4 4 4

55 4 4 4 4
52 4 4 4 4
57 4 4 4 4



wore v ery  r e g u l r  and in d ic a te  normal b ip o la r i ty .

From c o l le c t io n  I I  two d i f f e r e n t  f r u i t  b o d ies , o r  " lobes" from a 

co n flu en t f r u i t i n g  s tru c tu re  on bark , were se le c te d  a t  a  d is tan ce  

o f  2 inches apart*  These were designated  as I l a  and 1Tb. M ne 

mono spore c u ltu re s  from I l a  were p a ire d  in  a l l  com binations, as  were 

t e n  mono spore c u l tu re s  from lib*  The r e s u l ts  a re  given in  Tables 

38 and 38 re sp e c tiv e ly . T able 40 shews tho  r e s u l t s  o f  p a ir in g  te n  

monospore c u ltu re s  o f f r u i t  body V*

P a ir in g s  o f  Monospore C u ltu res  between D iffe ren t F ru it  Bodies 

Four monospore c u ltu re s  were se le c te d  (two from each sexual phase) 

from each f r u i t  body and p a ired  w ith  th o se  o f th e  o th e r  f r u i t  bodies* 

The r e s u l t s  o f  p a ir in g s  o f I  w ith  I l a ,  I  w ith  l i b ,  . nd I  w ith  7  ere  

shown in  fa b le s  41, 42 and 43 resp ec tiv e ly *

The r e s u l ts  o f  th e  p a ir in g s  between I l a  and V a re  shown in  Table 

45. As th e  f r u i t  bodies H a  and l i b  were growing so c lo se  to g e th e r , 

th e  p a ir in g s  between them were rep ea ted , u s in g  e ig h t monospore c u ltu re s  

o f  II& and a l l  te n  c u ltu re s  o f  lib*  Those resu lt®  a re  given in  Table 

44* In  a l l  th e  p a ir in g s  between xaonospore c u ltu re s  from two f r u i t  

b o d ie s , th e  r e s u l t s  were very  regular*  Clamp connections were p re sen t 

in  every  p a ir in g , showing th a t  no two o f th e  sexual phases involved 

were id en tic a l*  As in  A* a u r ic u la - ju d o e ,  i t  i s  considered  th a t  th e  

c o m p a tib ility  fa c to rs  in  B» g landulesa e x is t  a s  m u ltip le  allelom orphs* 

Th© complete c o m p a tib ility  between f r u i t  bodies H a  and l i b  was 

unexpected, because they  grew so c lo se  together*  I t  would seem 

probable th a t  th e  two f r u i t  bodies o r ig in a te d  from th e  some dicaryon 

mycelium, b u t on tho  o th e r  hand, i t  i s  ,u iie  p o ss ib le  th a t  th ey  grew 

from two d i f f e r e n t  d icaryon riy ce lia  growing on the  s -re  lo g . whatever
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Table 45

B# glanduloaa* Reetilta o f  
p a irin gs V*^se»n fr u it  
bodies I  sad V*

y ^ A —\
1 2 5 7

L01 4 4 4 4

L02 4 4 4 4

L03 4 4 4 4
105 4 4 4 4

Table 45

B. glandulosa* R esults o f
p a irin g s between f r u i t
bodies I la  and ?•

A  v  , A______ v

21 23 27 28

L01 4 4 4 4

L02 4 4 4 4

L03 4 4 4 4
L05 4 4 4 4

Table 44

E» g landu losa . R esu lts o f  p a ir in g s  
betweesd f r u i t  bodies l i e  and l i b .

50 53 55 56 58 59 60 51 52 57
21 4 4 4 4 4 4 4 4 4 4
23 4 4 4 4 4 4 4 4 4 4
24 4 4 4 4 4 4 4 4 4 4
25 4 4 4 4 “I" 4 4 4 + 4
22 4 4 4 4 4 4 4 4 4 4

27 4 4 4 4 4 4 -4- 4 4 4
28 4 4 4 4 4 4 4 4 4 4

30 4 4 4 4 4 4 4 4 4 4
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th e  o r ig in  o f  th e  two f r u i t  bodies may have been, th e  f a c t  remains t h a t  

th e  two sexual phases o f  l i b  were both u n lik e  th e  two sexual phases o f 

I l a .

The g e n e tie a l d es ig n a tio n s  ap p lied  to  th e  sexual phases a re  given 

in  th e  ta b le s*

Mien th e  p a ir in g s  between f r u i t  bodies I l a  and l i b  wore examined 

i t  was n o ticed  t h a t  abundant el&np connections were p re se n t in  some, 

w hile in  o th e rs  th ey  were p re se n t in  much fewer numbers. P re lim inary  

©3q>erimenfcB showed th a t  th e  low numbers o f  clamp connections were l im i t ­

ed to  p a ir in g s  between c e r ta in  d e f in i te  sexual p h ases, namely x Ag 

and ap x

To determ ine th e  q u a n ti ta t iv e  d iffe re n c e s  in  th e  numbers o f  

clump connections, p a ir in g s  were made between a l l  combinations o f 

sexual phases, u sing  th re e  mo no spore c u ltu re s  from each* These c u ltu re s  

were th e  fo llow ings 21, 23, 24, 27, 28 and 30 from Ila*  and 50, 53,

55, 51, 52 end 57 from l i b .  B its  o f  th e  two monoearyon m ycelia were 

p laced  on m alt agar p la te s  a t  & d is ta n c e  of about 1 cm* a p a r t  and 

incubated a t  room teap era tu re*  In  o rder to  male© th e  co n d itio n s  un i­

form , i t  was necessary  to  know th e  exact tim e a t  which th e  two m yoelia 

cante in  co a t ct* This was accomplished by p lac in g  s t e r i l i z e d  halves 

o f cover g la sse s  in to  tho agar in  an u p rig h t p o s it io n  between the  two 

rayceliu o f  a  p a irin g *  The m ycelia were allowed to  grow up a g a in s t 

th e  cover g la ss  which was th en  removed* Care was tak en  no t to  d is tu rb  

th e  xnycolia any more th an  necessary*

At th e  end o f 48 hours a f t e r  th e  removal o f th e  in te rv en in g  cover 

g la s s e s , th e  p a ir in g s  wore examined fo r  ©lamp connections* The agar 

p la te  co n ta in in g  a p a ir in g  was placed  on th e  s tag e  of the microscope



49

and examined w ith  th e  o i l  inner8ion  len s  a t  th e  l in e  o f  co n tac t between 

th e  two raonooi’.ryon m ycelia . A drop o f  aqueous s a fra n in  v &s u s u a lly  added 

to  nako th e  hyphae more d is t in c t*  Areas in  which th e  hyphae could  be 

seen  c le a r ly  and in  which th e  number o f hyphae was about th o  average 

were chosen and counts were made o f  th e  olaaop connections seer; in  th e  

e n t i r e  f ie ld *  bo th  on th e  su rface  o f  th e  agar and be lor/ th e  su rface  as 

f a r  as th e  focus o f  th e  Ions would reach* Pour counts were ra de from 

one s e t  o f  p a ir in g s  and s ix  were made from a  l a t e r  se t*  The r e s u l t s  a re  

shown in  Table 4U* The numbers in  th e  ta b le  re p re sen t th e  average 

o f  th e  te n  co un ts. In  Table 47. which i s  a summary o f Table 46, the  

avera  p s  f o r  each com bination o f  sexual phases a re  given* The numbers 

in  th e  ta b le  re p re sen t th e  average number o f  clamp connections p e r  

m icroscopic f i e l d  f o r  n ine  p a ir in g s .

C e rta in  d i s t in c t  d iffe re n c e s  between th e  sexual phases are  ev ident*  

The com binations Aq x  aq , A*> x ag a3Ŝ  Ag x &q showed approxim atgly th e  

seme number o f clomp connections, averaging IS*6 , 15*0 art! 15.0 re ­

sp ec tiv e ly *  The combination/, Aq x  Ag and a 3 x ag showed a decided ly  

sm alle r number o f  d am ps, averaging  6*4 and 5*5 resp ec tiv e ly *  The 

number found in  p a ir in g s  o f  Aq x  &g was in te rm ed ia te , averaging 10 .3 ,

S t a t i s t i c a l  d a ta  comparing th e  d i f f e r e n t  combinations o f  sexual 

phases a re  given in  Table 48* S ta t is t ic a l ly /  s ig n if ic a n t  d iffe ren ce s  

were found between th e  fo llow ing  p a ir s  o f  combinations j Aq x Ag and 

Aq x  ag , Aq x  Ag and Aq x  aq , Ai x Ag and aq x  Ag, Aq X Ag and Ag x  ag , 

aq x  Ag and aq x  ag , Aq x  ag and aq x  ag , and Aq x  a s and Aq x aq*

Ifo s ig n i f ic a n t  d iffe re n c e s  were found between Aq x  Ag and aq x eg ,

A2 x  aq and Ag x  ag , and Aq x  aq and Ag x eg*
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Table 46

S . glandulos*.  Average number o f clamp connections 
(fo r  ten  count*) per m icroscopic f ie ld  in  
pairing* between fr u it  bodies I la  and l i b .

A1 a l a2
21 23 24 27 28 30 51 52 57

a 2
50 5.5 5.1 7.5 Ilw8 L3.1 13.1 13.914.3 12.4

53 7.3 6.1 7.1 14.616.411.414.713.514.6

55 4.8 7.9 6.7 11,312.6 13.112.712.0 8.8

a 2

51 11.612JB 9.2 5.2 7.5 5.0

52 10.010.5 8.8 6.5 5.0 5.0

57 9.8 10,5 9.6 5.3 4.9 53

a l

27 15.317.110.9

28 11.913.212.2

30 123 16J912.5

Table 4?

E. glandulosa* SuHffltar: o f  fable 46*

A1 al a2

A 2 6 .4 1 3 .0 13.0

a2 10.3 5 .5

a l 13.6
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Table 48

S t a t i s t i c a l  S ig n ifican ce  o f  th e  D ifferences between th e  Means o f 

Numbers o f  Clump Connections in  "various Combinations o f Sercual Phases 

o f  F r u i t  Bodies I l a  and lib*

C o m b in a tio n s  o f  S exu a l Phases
6

A c tu a l
D ifference

Actual d i f ;  
6

Ay x  A2  and Ap x  ag 0 .5 2 5 S. 9 7 .4 3

--1 x  *2  an>̂  A1 x  a l 0*795 7 .2 9 .0 6

A1 x '-2 an£* a l  x Ag 0 .6 1 4 6 .6 10*75

A i  x  Ag and Ag X  &g 0 .6 9 8 6*6 9 .46

x  Ag and x  ag 0 .4 4 9 0 .9 2 .0 0

& i x  Ag and  x  ag 0 .5 7 6 7 .5 13 .02

Ap x  ag and x  ag .0.480 4* 3 10* v0

x  ag and x 0.879 3.3 3.75

ap x  Ag and a 2 x  a<> 0.785 0

Ap x  &p and Ag x  ag 0.927 0 .6 0.06

6 * Standard  E rro r o f D ifference*

Attempts were made to  determ ine e x a c tly  where th e  d iffe re n c e  in  

th e  numbers o f  clamp connections lay* The number o f  clamps in  r e la t io n  

to  th e  number o f  se p ta  was counted on d icaryon m yeelia. I t  m s  found 

th a t  th e  number o f  septa, w ithout clamp connections r; ,s very  sm all and 

no d i s t i n c t  d iffe re n c e  was noted between any o f  the d icaryon m yeelia 

observed* I t  was a lso  th o u $ t  p o ss ib le  t h a t  a d iffe re n c e  might e x is t  

in  th e  ra te  o f  d ip lo id iz a t io n  o f one monospore c u ltu re  by .no ther*

The nxetliod employed to  determ ine th i s  was s im ila r  to  th a t  used by 

D uller (3 ) .  Sloaospor© c u ltu re s  o f 55, 55, 52 and 5? were grown
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Table 49

glandulosa.  Presence o f  clamp connections a f t e r  seven 
days a t  given d is ta n c e s  from  th e  f i r s t  p o in t o f  
d ip lo id is a t io n  and growth r a te s  o f d i car yon myoelie*

C u ltu res
d ip lo id iz e d

by

P resence o f  clamps a t  g iven  d is ta n c e  
from f i r s t  p o in t  o f  d ip lo id iz a t io n

R ad ia l growth 
o f  d icaryon  
mycelium in  
seven  days1 cm. 2 cm. 3 cm. 4 cm.

53 by 28 + H- — —
12 mm.

28 by 53 4- — — —

53 by 30 4 _____ - _____

12 mm.
30 by 53 + — — —

55 by 28 -J- — — —
15 mm.

28 by 55 -h + 4- —

55 by 30 4- — — —
14 mm.

30 by 55 4- — — —

52 by 28 + — — —
13 mm.

28 by 52 i - — — —

52 by 30 + — — —
14 mm.

30 by 52 4 — — —

57 by 28 + — — —
12 mm.

28 by 57 + 4- —

57 by-30 4- — — —
16 mm.

30 by 57 i - — — —
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on ag ar f o r  13 days and a t  t h i s  t i n e  one s e t  was d ip lo id iz e d  by p lac in g

b i t s  o f  c u l tu re  28 a t  t h e i r  edges* A second s e t  o f  c u ltu re s  v/as d ip lo id -

izo d  by c u ltu re  SO* C onversely, b i t s  o f  c u ltu re s  53, 55, 52 and 57

v/ere used to  d ip lo id iz e  13-day c u ltu re s  o f 28 and So* Seven days l a to r

snc.ll samples o f  mycelium were tak en  a t  d is tan ces  o f 1 , 2 , 3 and 4 cm*

from  th e  p o in t o f  f i r s t  d ip lo id iz a t io n  and pl...ced on fro sh  agar p la tes*

A fte r  now growth had s ta r te d  th ey  were examined fo r  clamp connections

and th e  r e s u l t s  a re  recorded in  Table 49* I t  I s  scon a t  once t h a t  in

every case  clump connections were p re sen t a t  a d is tan ce  o f 1 cm* This

d ie t.no© , however, i s  s h o r t  enough t h - t  t h e i r  p resence can bo accounted

f o r  in  every  case  by th e  r a d ia l  growth o f th e  d icaryon  rayed ia* These

grovrbh r a te  a a re  a lso  given in  Table 49* I t  i s  a lso  e\*ident th a t  th e re

were on ly  s l ig h t  d iffe re n c e s  between th e  growth r a te s  o f th e  d icaryon

mycelia* In  on ly  th re o  oases -./ere clump connections found a t  a  d istance .

g re a te r  th an  1 am* Those were 53 d ip lo id ize d  by 28, which showed clamp

connections a t  a d is tan ce  o f 2 eta*, 28 d ip lo id iz e d  by 55 and 28 by 57, 
of

bo th rt which ©hawed clamps a t  a d is tan ce  o f  3 cm* from th e  f i r s t  p o in t 

o f  d ip lo id isa tio n *  At p re se n t no ex p lan a tio n  can be given fo r  th ese  

d iffe ren ces*

I t  was a lso  thought t h a t  th e  q u a n ti ta t iv e  d iffe ren ce  found in  tho 

numbers o f  clamp connections raight be due to  a  d iffe ren ce  in  th e  exact 

tim e o f  th e  f i r s t  union o f  th e  two m ycelia f t e r  th e  in te rv en in g  cover 

g la ss  was removed* I t  seems th a t  th e re  may be & g re a te r  a t t r a c t io n  

between c e r ta in  c u ltu re s  ( i f  such an a t t r a t io n  e x is ts  a t  a l l )  and as 

a  r e s u l t  th e  un ion  o f  m ycelia may tak e  p lace  sooner th an  i f  a le s s o r  

a t t r a t i o n  i s  p resen t*  Consequently, a g re a te r  number o f clamp connec­

t io n s  would be formed w ith in  th o  40 hours th a t  e lapsed  between th e
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removal o f  th e  cover g la ss  and th e  counting  o f  th e  clamps* T h is , 

however, i s  p u re ly  su p p o s itio n a l and i s  o ffe re d  m erely as a  p o ss ib le  

e x p lan a tio n  f o r  th e  difference®  found in  th e  numbers o f  clamps described  

above* A s, y e t ,  no su ccess fu l a ttem pts have been made to  dem onstrate 

th e  p resen ce  o f  such an a t t r a c t io n  between com patible inycelia#

E* re o is a

P a ir in g s  o f  Mono spore C u ltu res from th e  Same F ru it  Body 

Twenty monospore c u l tu re s  o f  f r u i t  body I  were p a ire d  in  a l l  

com binations and th e  r e s u l t s  a re  g iven in  Table SO* Ten monospore 

c u l tu re s  from f r u i t  body I I  were p a ire d , as were te n  c u ltu re s  from 

f r u i t  body H I*  The r e s u l t s  sir© shown in  Tables SI and 52 re sp ec tiv e ly *

In  a l l  f r u i t  bodies th o  r e s u l t s  o f  p a ir in g s  were very  regu lar*  Each 

showed th e  p resence o f  two d i s t in c t  sexual p h ases, showing th a t  E* 

ro c js a  i s  ty p ic a l ly  b ipo lar*

R esu lts  o f  P a ir in g  Monospore C u ltu res  from D iffe ren t F ru i t  Bodies 

Four monospore c u l tu re s  o f  f r u i t  body I  was p a ire d  w ith  fo u r  

c u l tu re s  from each o f  f r u i t  bodies I I  and I I I ,  Th© r e s u l t s ,  which 

a re  shown in  Table® 53 and 54 re sp e c tiv e ly , showed th e  presence o f  

clamp connections in  every  pairin g *  In  th e  p a ir in g s  between c u ltu re s  

o f  I I  and I I I  (Table 5 5 ), clamp connection® were again  found in  every 

pairin g *  Such couplet© c o m p a tib ility  between th e  monospor© c u ltu re s  o f 

d i f f e r e n t  f r u i t  bodies shows th a t  no two o f  th e  sexual phases were 

id e n tic a l*  As in  A, au ricu la -ju d a e  and in  B* g landulesa th e  c o m p a tib ility  

f a c to r s  a re  considered to  e x is t  as m u ltip le  allelom orphs* The g e n e tic s !  

d es ig n a tio n s  o f  th e  sexual phase® a re  given in  th e  ta b le s .



55

Table 50

g» reo iseu  R esu lts  o f  p a ir in g  20 raono spore c u ltu re s  
o f  f r u i t  bo^y !♦

✓ V. 
1 2 5 8 9 10 12 16 18 20 21, 22 24

*----
4 11 15 17 19 23 25

1 — — 4 4 4 4 4 4 4

2 + 4 4 4 4 4 4

5 + 4 4 4 4- 4 -4

8 4 + 4 4 + 4 4

9 4 4 4 4 4 4- 4
10 — — — — — — — 4 4 4 4 4 4 4

12 4 4 4 4- + 4 4

16 4 4 4 + -b 4 4-

18 — — — — 4 4 4 4 4 4 4

20 — — — 4 4 4 4 4- 4 +

21 — — 4 4 4 4 4 4 4

22 — 4 4 4 4 4 + +

24 4 4 4 4 4 4 +

4
11

15 — — — —

17 — — —

19 — —

23 —

25
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Table 51

5* reo ia a ,  R esults o f  pa iring  tan
monospore cu ltu res  o f f r u i t  b o ^  I I ,

A1 al
 / \-

51 52 55 56 62
■f

53 54 58 59 60
51 — — — — 4 4 4 4 4

52 — — — 4 4 4 4 4

55 — — 4 4 4 4 4

56 — 4 4 4 4 4

62 4 4 4- 4 4

53 — — — —

54 — — —

58 — —

59 —

60

Tabl© 52

E» racism* Results of pairing tea 
momepor© eulturos of fru it body III*

A2 a2

101 106 109
/
102 103 104 105 107 108

r '
110

101 — — 4 4 4 4 4 4 4

106 — 4 4 4 4 4 4 4

109 4 4 4 4 4 4 4
102

103

104 — — — —

105 — — —

107 — —

108 —

110
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Table 55 Table 54

E« reo lg a .  R esults o f  p a irin g s
between f r u i t  bodies I  and Xl«

E> r e c l s a * R esu lts  o f  p a ir in g s  
b e tw eeifT ru it bod ies I and 22I«

II

8-1

A a
*

1
---- v

5

—

4

—

11

51 4 4 4 4

55 4 4 4 4

53 4 4 - 4 4

54 4 4 - t 4

III
S ir

A a

a 2

>

1 5 4 n

101J -h 4 4 4

106 4 4 - 4 4-

102 4 4 4 4"

103 4 4 4 4

Table 55

E. re o ls a .  R esu lts  o f  pairing®  
between f r u i t  bodies IX and 111*

II
A1 a l

51 55

, j
53 54

L01 4 4 4 4

L06 + 4 4 4

102 + 4 4 “ f*

103 4 4 4 4



58

Em saccharina

Two f r u i t  bod ies o f  th e  on ly  c o l le c t  io n  wore chosen and designated  

as la  and lb* S ew n iaonospore c u ltu re s  o f  l a  were p a ired  in  a l l  com­

b in a tio n s  and th e  r e s u l t s  a re  g iven  in  Table 56* Tho r e s u l t s  o f  p a ir in g  

16 mo nospore c u l tu re s  o f  lb  a re  g iven  in  Table 57* The mono spore 

c u l tu re s  o f  each f r u i t  body f e l l  in to  two sexual phases and showed 

normal b ip o la r ity *

Four monospore c u l tu re s  (two from each sexual phase) o f  l a  were 

p a ire d  w ith  fo u r  c u ltu re s  o f  lb* Clasp connections were found In  

every  p a irin g *  The r e s u l t s  a re  shown in  Table 58* Again, as  in  

B» g landu losa , com plete c o m p a tib ility  was found to  e x is t  between 

mo no spore c u ltu re s  from  two f r u i t  bodies growing very  c lo se  to  each 

o ther*

E* n u c le a te

A few m ultispo re  c u l tu re s  were ob ta in ed  from one w ild  f r u i t  

body, b u t owing to  th e  very  poor germ ination  o f  tho  spores no mono- 

spore c u l tu re s  were secured  a t  t h i s  time* Monospore c u l tu re s ,  however, 

were ob ta ined  from spores borne on f r u i t  bodies in  cu ltu re*  These 

c u ltu re s  grew v ery  slow ly and s e v e ra l o f  them e i th e r  became contam inated 

o r  d ied  o u t because o f  lo s s  o f  v ig o r . E leven c u ltu re s  were p a ired  in  

a l l  com binations (w ith  th e  ex cep tio n  o f  a few p a ir in g s )  and the r e s u l t s  

a re  g iven in  Table 69* The blanks in  th e  ta b le  re p re se n t no p a ir in g  

due to  lo ss  o f  cu ltu re s*  C u ltu res  3 , 14, 15, 17, 26 and 27 f e l l  in to  

one sexual p h ase , w hile  12, 13 and 22 f e l l  in to  a  second sexual phase* 

A ll members o f  th o  f i r s t  phase v/ere com patible w ith  a l l  members o f the 

second* C ultu res  25 and 50, however, were excep tions to  th e  normal 

p o la r i ty  in  t h e i r  reac tio n s*  They were incom patible w ith  a l l  o th e r
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Table 56
E« saocharirau  R esu lts  o f  p a ir in g  seven 
mono spore  c u l tu re s  o f  f r u i t  body la*

A a

201 202
— >» 
205 203 204 207 208

201 — — 4 4 4 4
| 202 — 4 4 4 4

205 4 4 4 4
203 — — —

204 — —

207 —

208

Table 58

E. saccharin s^  R esu lts  o f  
p a ir in g s  between f r u i t  
bodies l a  and Ib»

A la a

lb

A1

201 202 203 >04

251 4 4 4 4
252 4 4 4 4
256 4 4 4 4
26C 4 4 4 4

Table 5?

E. sacch arin e* R esu lts  o f  p a ir in g  15 nonospore 
c u l tu re s  o f  f r u i t  b o #  lb*

A1 al
^ ----------------------------   'V-

251 258 253 254 255 257 258 259 264
—
265

----
256 260 262 263 266

251 4 4 4 4 4

252 4 4 4 4 4
252 4 4 4 4 4

254 — — — — - — 4 4 4 4 4

255 4 4 4 4 4

257 — — — — 4 4 4 4 4
258 — — — 4 4 4 4 4

259 — — 4 4 4 4 4

264 — 4 4 4 4 4
265 4 4 4 4 4

256 — — — —

260 — — —

262 — —

263 —

266
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Table 59

E* nucleate* R esults o f p a irin g  11
faonospor® cultures*  $ »  mature f r u i t
bodies and baaidiospores*

3 14 15 17 26 27 12 13 22 25 30
3 — — — — H- © + — —

14 — — — — © - —

15 — — -t- © © — —

17 — — + H- © — —

26 — + e + — —

27 + © —

12 — — —

13 — — —

22 - —

25 —

30

Table 60

R esu lts  o f  p a ir in g s  between 
E* y.landulosa.and E. ro o is a .

E. r e c is a

~  A 
~o

SCui
*00 K- 

ui

Table 61

R esu lts  o f  p a ir in g s  between 
E» re c ia a  and E« sacch arin e .

E. r e c is a
A c

5
— 'l 
10

----'
4 11 nS 1 5 4 11

1 — — — —
c 
£ , 20] — — — —

2 — — — — j C.<_> 202 — — — —

3 — — — —
oflS
1/1 0 203 — — — —

5 — — — —
LU 204 — — — —
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mono spore c u l tu re s  and a lso  w ith  each o th e r . I t  i s  n o t p o ss ib le  to  

t e l l  from th e se  r e s u l t s  w hether th e se  groups re p re se n t th re e  sexual 

phases o f  a  q u a d r ip o la r .s p e c ie s , o r  w hether B* n u e le a ta  i s  ty p ic a l ly  

b ip o la r  and t h a t  c u ltu re s  25 and. 30 were m erely excep tions to  th e  

normal p o la r i ty ,  th e  l a t t e r  view seems th e  more p ro b ab le . In  ta b le  

50, th o  © s ig n  re p re se n ts  th e  p ro d u ctio n  o f f r u i t  bod ies  w ith  mature 

h& sidia .~»d b a s id io  spores* I t  i s  in te r e s t in g  to  no te  th a t  none o f  th e  

p a ir in g s  i n  which c u ltu re  12 was involved produced f r u i t  bodies* 

Attem pts to  H ybridize Species o f  E xld ia

Four monespore c u l tu re s  o f  B. g landulosa I  were p a ire d  w ith  fo u r  

monospore c u l tu re s  o f  E. r e c is a  I* Ho clamp connections were found 

i n  say  pa iring-. The r e s u l t s  a re  given in  fa b le  60* P a irin g s  were 

a ls o  made between c u ltu re s  o f  B. sacch arin a  I& and B. r e c is a  I* The 

r e s u l t s  a re  g iven in  fa b le  61. Again no clamp connections were found 

in  any o f  th e  p a ir in g s .  Ho In d ic a tio n s  were observed o f th e  presence 

o f  f r u i t  bodies o r  any k ind  o f  g e la tin o u s  bodies*

DISCUSSION

The torn® used by d i f f e r e n t  au thors in  d escrib in g  th e  s e x u a lity  

o f  th e  Baa id io n y ce tes  vary  to  a  c e r ta in  ex ten t*  The term  "soxes" 

has  been used by a  cumber o f in v e s tig a to rs  to  apply  to  th e  d i f f e r e n t  

groups in to  which th e  monospore c u ltu re s  f a l l ,  based upon the  p roduction  

o f  clang? connections when th ey  a re  p a ird l w ith  o th e r  monospore c u ltu re s  

o f  th e  Sum© f r u i t  body, "box” , in  i t s  fundamental sen se , seems to  

in p ly  th e  fu s io n  o f  n u c le i a t  some s tag e  in  the  l i f e  o f  the fungus.

Thor© i s  some evidence to  in d ic a te  th a t  th e  union of n u c le i and the  p 

p ro d u c tio n  o f b a s id ia  do n o t always fo llo w  the  im 9B o f  m ycelia ;-nd 

th e  fo rm ation  o f  clamp connections. Brunswik (6) found th a t  c e r ta in
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d icaryon  m ycelia o f Coprirats f r i o s l l  a r is in g  from th e  union o f two 

mono c a r  2/0 n m ycelia  produced f r u i t  bodies w ith  m ature b a s id ia  and spores 

w h ile  under th e  same co n d itio n s  o th e r  d icaryon m ycolia d id  not* Dickson 

(12) found th e  some co n d itio n s  in  C» sp h a ^ ro sp o ru s . A s im ila r  s i tu a t io n  

m s  found in  E. n u c le a ta  in  th e  p re se n t work*

C onsidering th e  fu n g i in  g en e ra l, th e  term  "sexes" i s  most common­

ly  used  to  d is t in g u is h  two in d iv id u a ls , on© o f  which c ts  as m l©  

and th e  o t t e r  a s  female* T h is  conception in c lu d es  th e  passage o f  

n u c le i  from only  on© in d iv id u a l (male) to  th e  o th e r  (fem ale)* In  many 

fu n g i, however* t h i s  i s  n o t th e  case* B i l le r  (9) has shown t h a t ,  in  

Coprimts lagopus, two com patible m ycelia may u n ite  and th e re  would 

fo llo w  an exchange o f  n u c le i*  so t h a t  each mo nocar yon m ycelia becomes 

d ip lo id iz e d  by th e  other* I t  seems more reasonable  to  consider th a t  

i n  such fungi*  s e x u a lity  i s  p re se n t but w ith  no d is t in c t io n  between 

m aleness and fea& lem ss.

For th e se  rea so n s , "sexes” does no t seem th e  most ap p ro p ria te  

term  to  use In  r e fe r r in g  to  th e  d i f f e r e n t  groups o f  monoo&ryon m ycelia. 

O ther term s have been used f o r  th e se  same groups. Brodi© uses th e  term 

'sexual groups", Dickson (12) uses "p a irin g  groups", w hile Bessoy (2) 

u se s  th e  term  "sexua l p h ases" . This l a t t e r  term , "sexual phases" i s  

used  throughout th e  p re se n t paper i n  th e  same sense th a t  "sexes" has 

been ap p lied  to  many o f th e  Basidiom ycetes.

Many in v e s t ig a to r s  have used th e  terra " f e r t i l e "  to  d escrib e  th e  

p resence  of clamp connections in  a  p a ir in g  o f two monoc&ryon m ycelia 

and th e  t e r n  " s t e r i l e "  when no clomp connections were produced in  such 

a  p a irin g *  The te r n  " f e r t i l e " ,  however, seems to  apply more ap p ro p ri­

a te ly  t o  th e  p ro d u c tio n  o f sp o res , o r  a t  least, to  th e  form ation o f f r u i t
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b o d ie s . Follow ing Smith and Brodie (S I) and Beesey ( 2 ) ,  in  th e  p re sen t 

p aper th e  term  "compatible*’ ie  used to  d escrib e  two monocaryon m ycelia 

which u n i te ,  w ith  subsequent p roduction  o f  d icaryon mycelium ( in d ic a te d )  

by th e  presence o f  clamp co n n ec tio n s). The term  '■ incom patible" i s  

used to  d e sc rib e  inonocuryon m ycelia , which when p a ire d , do not produce 

d icaryon  mycelium.

The r e s u l t s  ob ta in ed  from p a ir in g s  o f  mono spore c u ltu re s  o f  the  

same f r u i t  body o f  e .ch spec ies  in d ic a te  th a t  A. au ricu la -ju d c .e , E. 

glandulowa, E, r e c is a  and B. saccharins. a re  ty p ic a l ly  b ip o la r .  The 

p a ir in g s  o f monospore c u ltu re s  o f  one f r u i t  body o f E. n u c lea te  d id  

no t show normal b ip o la r i ty  and i t  i s  no t known whether the spec ies  i s  

norm ally b ip o la r  o r  q u ad rip o la r.

The f a l l i n g  o f  th e  monospore c u ltu re s  o f a  fungus in to  a  c e r ta in  

number o f  sexual phases based upon c o m p a tib ility  i s  considered to  be 

* ie  to  th e  p resence  o f  one o r  two p a i r s  o f  fa c to rs  which fo llow  th e  

sim ple M endelian ra tio s *  Kniep (17) has c a lle d  th ese  "copu la tion  

fa c to rs "*  B u tle r  (10) quotes BrunswUe (7) as fo llo w s* "Brunswik 

has in te rp re te d  id e n t ic a l  phenomena p re fe r r in g  to  th e  presence o f 

Kniep*a co p u la tio n  f a c to r s /  in  h is  experim ental m a te ria l by assuming 

th e  o p e ra tio n  o f  s t e r i l i t y  fa c to rs*  He assumed th a t  autogamy is  th e  

fundam ental p rocess  in  bo th  monoecious and d ioecious fu n g ij th a t  i s ,  

b o th  have th e  same genotypic c o n s ti tu t io n  t s f a r  as sex i s  concerned. 

H e te ro th a llism  i s  determ ined by th e  a d d itio n  of in h ib it in g  or s t e r i l i t y  

f a c to r s ,  nd xaut& bility and allelom orphism  a rc  linked  w ith  th ese  

r a th e r  th an  w ith  th e  r e a l  sox f a c to r s " .  ?,b o th e r th e  co n d itio n  o f  

sexual phase® i s  to  bo considered  as due to  th e  presence o f " s t e r i l i t y  

f a c to rs "  o r  due to  th e  absence o f fa c to rs  which may be c a lle d  "copu la tion
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f a c to rs "  o r  "co m p a tib ility  fa c to rs"*  seeme to  be m ainly one o f term ­

inology*

S ca tte red  i r r e g u la r i t i e s  were found in  th e  r e s u l t s  o f th e  p a ir in g s  

o f  monospore c u l tu re s  from f r u i t  bodies I and V III o f A. a u r ic u la -  

ju d ae . These were rep resen ted  by co n sta n t in co m p a tib ility  between 

c e r ta in  monospore c u ltu re s  belonging  to  d i f f e r e n t  sexual phases. Such 

i r r e g u l a r i t i e s  o r  d ev ia tio n s  from th e  normal p o la r i ty  a re  s im ila r  

to  co n d itio n s  re p o rte d  by Yandendries (35, 36) fo r  Faneolus catrrpanulatus,

F . s e p a ra tu s , Coprinus mieadeug and heptoporus in b e rb is ; by Kniep (17,

18) f o r  Schlzophyllum coM ins} by Brunswik (6 ) fo r  Coprinus p icaceu s ; 

by Dickson (12) f o r  C. sph. e roaporus; and by Z a tt le r  (44) fo r  C ollybia 

v e lu t ip e a .

Concerning th e  p a ir in g  o f monocaryon m ycelia from th e  same f r u i t  

body o f C, sphaerosporus,  Dickson (12) say s, " I t  is  considered  th a t  

th e  two p a ir in g  groups a re  due to  a  s in g le  f a c to r  d iffe re n c e , but th e  

evidence i s  no t s u f f ic ie n t  to  show w hether th e  various degrees o f 

s t e r i l i t y  e x h ib ited  a re  duo to  th e  presence o f  in co m p a tib ility  fa c to rs  

and, i f  so , how many such f a c to rs  a re  concerned"* Yandendries (36) 

s ta te s  th a t  th e  tendency toward " s t e r i l i t y "  between th e  two "sexes" 

o f  Leptoporus in b e rb is  i s  probably due to  "une d e fic ien ce  des r^ a l is a te u r s  

so x u eles" , Kniep (17) a t t r ib u te s  such d ev ia tio n s  from normal p o la r i ty  

to  q u a n ti ta t iv e  gene ohanges.

I t  has boen dbserved in  the  p re sen t paper th a t  w ith in  th e  s.-me 

sp ec ie s  complete c o m p a tib ility  was found between the th re e  c o lle c tio n s  

o f  E. rdandulosa, the  th re e  c o lle c tio n s  o f E. re c isa  and between f iv e  

o f  th e  seven c o lle c tio n s  o f  A. au ricu la -ju d ae  ( I I I ,  IV, V, V I, V III)*

Two of th e  c o lle c t io n s  o f A. au ricu la -ju d ae  were from Nebraska, two
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from lo m  and one from Uorth C aro lina . In  a d d itio n  to  th e  c o m p a tib ility  

between c o l le c t io n s ,  complete co m p a tib ility  w„.s found between two f r u i t  

bod ies o f th e  sane c o l le c t io n  o f  A. au ricu la -ju d ae  (Va and Vb). This 

was a lso  t ru e  fo r  two f r u i t  bodies of £ . sac char ina ( l a  and lb ) growing 

on th e  same s t ic k  w ith in  12 inches o f each o th e r , and a lso  fo r  two 

f r u i t  bodies o f  E. g landulosa ( I l a  and l ib )  growing b u t two inches a p a r t .

Complete c o m p a tib ility  between two o r more f r u i t  bodies growing 

e i th e r  a t  some d is ta n c e  a p a r t o r  n ea r one ano ther has been repo rted  

by Eniep (17) fo r  Sohi zophyllua comraune, A leurodlseus po lygon ius, 

C o lly b ia  v e lu t lp e s ,  C. conlgena, C. c i r r h a ta ,  A m e lla r ia  mo I le a  and 

Coprinus f im e ta r lu s ; by Brunswik (6) fo r  C. f im o ta r iu s , C. coiaatug,

C. n lv e u s , C. p icao eu s , 0 . lagopus and C. f r i e s i i ; by Hanna (15) 

f o r  0 . lagopus; by Newton (26) f o r  C. ro s tru p ia n u s ; by Yandendries 

(52 , 33, 54, 56, 59) f o r  C» ra d ia n s , C« m icaceus, Faneolus companulatcs,  

Traxaetes suaveolens and Hypholoma su h la te r itiu m ; by Sfcmnce and Macrae 

(25) f o r  h en z ite s  s a e p la r ia ,  L. tra o e a  and Tremetes am ericana; by 

Mounce (zz) f o r  Foraes p in io o la ; and by Arnold (1) fo r  Marasmius 

c lo n g a tip e s . Vandendrics (54) concluded from h is  work w ith  Coprinus 

micaceus th a t  p a ir in g s  between c o lle c tio n s  o f th e  same reg ion  were 

com patible and th a t ,  in  g en e ra l, p a ir in g s  between very d is ta n t  

c o lle c tio n s  were incom patib le. S everal exceptions were found to  th i s  

general r u le .

Complete in c o m p a tib ility  was found in  A. au ricu la -ju d ae  when 

p a ir in g s  wore made between f r u i t  body I  and each o f f r u i t  bodies I I I ,

IV, VI and V II. P a r t i a l  in c o m p a tib ility  was found between f r u i t  bodies 

I  and Va, I  and Vb, I  and V III , I I I  and V III , IV and V III ; and Va and 

V III . F ru it  bodies I  and V III  were c o lle c ted  from coniferous h o sts
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and had longer spo res th an  th o  o th e r f r u i t  b o d ies , which were c o lle c te d  

from deciduous hosts*  I t  i s  suggested th a t  th e  v a r ia t io n  in  th e  

spore len g th s  o f  th e  d if f e r e n t  f r u i t  b o d ies , o r  th e  d iffe re n c e  in  th e  

h o s ts ,  o r  b o th , may be a sso c ia te d  w ith  g en e tic  d iffe re n c e s  in  th e  f r u i t  

bod ies g ro a t enough to  in flu en ce  th e  c o m p a tib ility  o f th e  xnonoccryon 

m ycelia* S im ila r  cases o f  complete o r  p a r t i a l  in c o m p a tib ility  between 

f r u i t  bod ies o f  th© same species  have been rep o rted  by Kniep (17) fo r  

Schiaophyllum  o o a m e  and ColXybia c i r r h a ta ; by Brunswik (6) fo r  

Coprinus comatus; by Tandendries (34) fo r  C* micaccus; and by Mourn© 

(22) f o r  Pones p in ic o la ,

Several d i f f e r e n t  th e o r ie s  have been advanced in  an a ttem pt to  

e x p la in  th e  sexual phenomena in  th e  Basidioraycetes* Among them are  

th© th eo ry  o f  sexual m u ta tio n s , th e  th eo ry  o f r e la t iv e  s e x u a lity  

advanced by Hartmann ( IS ) ,  th e  theo ry  o f  m u ltip le  “sex es" , and th e  

th eo ry  o f m u ltip le  allelom orphs advanced by Kniep. Banna (IS ) s ta te s  

t h a t  " th e  sex  f a c to r s  f o r  a  given sp ec ies  may bo undergoing freq u en t 

m utations w ith  th e  r e s u l t  t h a t  new sexual s t r a in s  are  con tinual ly  

appearing". In  speaking o f  th e  "complete i n t e r f e r t i l i t y "  between 

d i f f e r e n t  geographic ra ce s  o f Coprinus ro s t ru p i&nus, Hewton (26) 

say s , w h ile  each s t r a in  i s  b ise x u a l, th." species as a whole

must be regarded as m u lti sex u a l" . Kniep (1?) considered th a t  the  

complete in te r c o n p a t ib i l i ty  between two f r u i t  bodies was due to  

q u a n ti ta t iv e  gone changes and th a t  m u ltip le  allelom orphs were Involved* 

Ho a lso  s ta te d  t h a t  in co m p a tib ility  between f r u i t  bodies of th e  same 

sp ec ie s  may be caused by too g rea t a q u a n tita tiv e  d iffe re n c e  in  th e  

genes, o r  may be due to  secondary f a c to r s .  Kniep1 s theo ry  o f  m u ltip le  

allelom orphs stems to  be th e  b e s t f o r  in te rp re tin g  th e  r e s u l ts  obtained
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i n  th© p re se n t work*

C onsidering th a t  th© c o m p a tib ility  f a c to rs  e x is t  as m u ltip le  

a lle lo iao rp h s , th© q u estio n  a r is e s  whether c e r ta in  p a ir s  o f f a c to rs  

produce a  s tro n g e r degree o f co m p a tib ility  th an  o th e rs , an oppor­

tu n i ty  'to study  t h i s  q u es tio n  arose when a l l  monospore c u ltu re s  of 

B» g landu losa  I  la  were found to  be com patible w ith  a l l  monospore 

c u l tu re s  o f  l i b  and a  g re a te r  number o f clamp connections were found 

in  c e r t a in  com binations th an  in  o thers*  The assum ption i s  made in  

th e se  experim ents t h a t  th© g re a te r  number o f  clamp connections in ­

d ic a te s  a  s tro n g e r  degree o f  c o m p a tib ility  between th e  two monospore 

c u l tu re s  involved- Th© r e s u l t s  given in  Table 45 would then  in d ic a te  

a  much s tro n g e r  degree o f  c o m p a tib ility  between Aj and a^ , Ag end &g.

Ay and ag , and a j  a id  Ag, th en  e x is te d  between Ap and Ag, and and 

ag* I f  th e  numbers o f  e-lamp connections can be considered , in  t h i s  

c a se , as  re p re se n tin g  d iffe re n c e s  between members o f  an allelom orphic 

s e r i e s ,  i t  i s  found th a t  and ©g a re  th e  most s im ila r , w ith  and 

Ag on ly  s l ig h t ly  le s s  s im ila r .  Th© g re a te s t  d iffe re n c e  would be 

between A  ̂ and a ^ , w ith  Ag eq u a lly  d if f e re n t  from and ag- I t  

m y ,  th e re fo re ,  be concluded t h a t  in  B. glandulosa th e  c o m p a tib ility  

f a c to r s  may show vary ing  degrees in  th e  s tre n g th  o f co m p a tib ility  

when th ey  a re  paired*

D ip lo id iz a tio n  experim ents w ith  mono spore c u ltu re s  of E» glandulosa 

showed th a t  in  on ly  th ro e  ou t o f 16 cases was th© d ip lo id iz a tio n  rat© 

d i s t i n c t ly  g re a te r  than  th e  growth ra te  o f  th e  d icaryon mycelium in  

th e  sum© p a irin g *  The d iffe re n c e s  in  th e  numbers of clamp connections 

produced in  v ario u s p a ir in g s ,  th e re fo re ,  cannot be due ( a t  leafct in  a l l
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c:.soa) to  a d i f f e r e n t i a l  d ip lo id iz a t io n  ra te#  I t  is  suggested th a t  

th e re  may be a  g re a te r  a t t r a c t io n  between c e r ta in  monocaryon m ycelia 

th an  betsr en o th e r s ,  bu t as y e t ,  no means have been found to  demon­

s t r a t e  t h i s .

SUMMARY

I* A* a u r ic u la - ju d a e , E» g lan d u lesa , B* re c is a  and E. n u c lea ta  

■were found to  bo t'h e ta r o th a l l ic n and b ipo lar#

2 . P a ir in g s  between monospore c u ltu re s  from seven f r u i t  bodies 

o f  A# a u ric u la - ju d a e  showed th a t  f iv e  o f them were com pletely com patible 

w ith  each o ther*  Two f r u i t  bodies showed vary ing  degrees of in co m p a tib ility  

w ith  th e  other® and between themselves*

3* Complete c o m p a tib ility  was found between fo u r f r u i t  bodies 

o f  B» g lan d u lo sa , even between two which were growing only two Inches 

apart*

4 . A d iffe re n c e  was found in  th e  number o f  clamp connections 

formed in  p a ir in g s  involv ing  c e r ta in  combinations o f sexual phases 

o f two com pletely com patible f r u i t  bodies o f 5* glandulowa*

5 . Complete co m p a tib ility  was found between th re e  f r u i t  bodies 

o f  E« rec isa*

6 . Complete c o m p a tib ility  was found between two f r u i t  bodies o f 

£ . sac chi;xina growing w ith in  12 inches o f one another*

?. The th eo ry  o f  xaultipl© allelom orphs seems to  serve as tho  

b e s t  ex p lan a tio n  o f  the  r e s u l ts  obtained*
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E xplanation  o f  F igu res in  P la te  1 

Figs* 1 -8 , A» a u ricu la -ju d ae*  1, b as id io sp o re s ; 2 , A, 

b as id io sp o re  germ inating  in  w ater by means o f  o id ia ,  B, 

o id ia  produced by spores in  w ater? S , 4 , b a s id io  spores 

germ inating  on a g a r; 5 , germ inating  o id ia ;  6* monooaryon 

hyph&e b ea rin g  o id ia ;  7 , d ioaryon hypha showing clamp connec­

t io n s ;  8 , basldium  from f r u i t  body in  cu ltu re#  F ig s . 9-17,

E. glandulosa* 9 , A, B, b as id ie sp o res  germ inating in  water* 

C, o id ia  produced by sp o res  in  w ater; 10* b as id io  spores*

11,  b a s id io  spore producing secondary spore; 12,  13, b a s id io -  

epores g e m in a tin g  on ag a r; 1 4 , d icaryon hypha showing clamp 

connections; 15, g e m lm t ng o id ia ;  16, tw o -ce lled  b&sitlium 

w ith  two e p ib a a ld ia , produced by monocaryon mycolium; 17, 

un ion  o f two young hyphao from germ inating b as id io  sp o res , 

arrows p o in t toward spores*
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Explanation o f Figures in Plate II

Figs* 1 -5 , E« ree lsa#  1 , b&sidio spores 5 2 , b a s id io -  

spor© g e m in a tin g  on a g a r ; 3 , same a s  2 but showing produc­

t i o n  o f  o id ia  on young hypha©? 4 , fo u r-c e lle d  basidium  

produced by dioaryon mycelium; 5 , d iearyon hypha showing 

clamp connection# Figs* 6-11 , F.. saccharine# 6 , d ioaryon 

b ea rin g  o id ia ,  a lso  showing clamp connections? 7 , b in u c le a te  

o id ia  from  d ieary o n  mycelium? 8 , u n in u c lea te  o id ia  from 

raonooaryon mycelium? 9 , roonocoryon hypha b earin g  o id ia?

10, un ion  o f  young hypha© from two b asid io  spores? 11,  b i -  

n u c lea te  aidlum  g e m in a tin g  on agar showing clamp connection 

on th e  ger.n tube# Figs* 12-15, £ . nucleata*  12, germ inating 

o id ia?  13 , d iearyon  hypha showing clamp connection? 14, 15, 

f o u r -c e l le d  b a s id la  showing s e p ta te  e p ib a s id ia  from f r u i t  

body in  cu ltu re *
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Explanation, o f Figures in  Plate III

Figs* 1—6, C qloeera cornea* 1 , 2 , b as id io sp o res  germ­

in a t in g  on ag ar j 3 , o id ia  germ inating on ag ar,}  4 , hypha 

from  mono spore c u ltu re  producing  o id ia ;  5 , basidiuro from 

f r u i t  body in  c u ltu re s  6 ,  b as id io  spores from f r u i t  body in  

cu ltu re*  Figs* 7 -10 , Dacryomyces minor* 7 , basid ioepores 

8 , b u s id io sp o res  producing o id ia  in  -water; 9 , b as id io  spor< 

g e m in a tin g  on a g a r; 10 , hypha from monospore c u ltu re  pro­

ducing  o id ia*  Figs* 11-12, Trem ella lu tescens*  11, 

b a s id io tpo re  g e m in a tin g  by means o f secondsry spo re ; 12, 

b a s id io  spore g e m in a tin g  on agar by budding*
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Explanation o f  Figures in  F lats I?

A ll f ig u re s  A« a u r ic u la -Ju d a s , 1* b asid io sp o re  

p roducing  secondary spore* 27502 2 , o id ia  produced by 

g e ra im tln g . baaldteapore©  in  ^ a to r ,  X7SQg S, p a ir in g s  o f  

uasoa&oro c u ltu re s  froa f r u i t  body fif, X7/8j a* a v e rs io n , 

155 x  157, B, aversion*  157 x  151, G, ©von in term in g lin g  

o f  saycolia* 157 x  165, B, aversion, with gap f i l l e d  with  

d ioaryon  r y e e l i m ,  154 x  157; 4 ,  young f r u i t  bodies in  12- 

day a g a r  c u ltu re *  X-i/Sj 5 , siaao c u ltu re  a s  4* th ro e  tsceka 

l a t e r ,  24 /5 ; 6 , f r u i t  bodies growing os. bassaood s tick *  

X4/&.
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E xplanation  o f  F igures in  P la te  V 

Figs* 1-5* K» sacoharina* 1 , b asid io sp o re  g e m in a tin g  

on ag ar and producing o id ia ,  X4GQf 2 , monocaryon c u ltu re s  

showing sh iny  masses o f o id ia ,  A, c u ltu re  f  ive  weeks o ld ,

B, c u ltu re  th re e  weeks o ld ,  X ?/8 | 5 , monocaryon n y c e lia ,

A, 265, B, 265, G, 25?, B, 256,

F ig s . 4 ,  5 , E» r e c ls a .  4 , o id ia  g em in a tin g  on a g a r , 

some producing mycelium and o th e rs  producing secondary 

o id ia ,  X?5Qj 5 , s t e r i l e  g e la tin o u s  to d ie s  produced by,

A ,d iearyon  mycelium, B, G, m noearyon m ycelia , X?/8*
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Explanation o f Figures in  p i to  YI

A ll f ig u re s  E. nucleate., 1, basid io sp o re  g em in a tin g  

on jao is t wood and producing o id ia ,  X700; 2 , b asid io sp o re  

form ing secondary spore  in  w a te r , X7S0j Z, b as id io  spore 

form ing long g em  tube in  w a te r , 7,750; 4 , monocaryon hyphao 

producing c lu s te r s  o f  o id ia ,  X750.
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Explanation o f Figures in  Plate ¥11

A ll f ig u re s  K» g lundu losa , 1 , Etono spore c u l tu re s ,  a,

2 3 , B, 24, C» 21, X |-f 2 , dioaryon agree lim a formed by p a i r ­

in g  monospor© c u ltu re s  21 and 51, X i/5 j 3 ,  diearyon  mycelium 

farmed by p a ir in g  roonospore c u l tu re s  21 and 50, X4/o; 4 , 

d ioaryon mycelium formed by p a ir in g  mono spore c u ltu re s  24 

and 50, X4/5.
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