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Variation   in   the   Number   of   Spores

Perhaps   the   first   and   most   striking   thing   observed   when   a   crushed
perithecium   of   this   organism   is   examined   microscopically   is   the   large   num-

ber  of   spores   in   the  asci.   This   species   as   originally   described  by   Winter^
contains   128   spores   in   an   ascus.   Griffiths^   in   his   monograph   of   the   North
American   Sordariaceae   states   that   all   but   one   of   his   strains,   which   had
128,   had   256   spores   in   the   ascus.   He   says   that   he   did   not   count   all   the
spores  but  counted  enough  to  convince  him  that  there  were  more  than  128,
and   since   another   nuclear   division   would   make   256,   he   assumed   that   there
probably   were   that   number   in   an   ascus.   Owing   to   the   great   number   of
spores  and  to  the  tenacity  with  which  they  cling  together,   it   is   impossible  to
see   all   the   spores,   but   in   the   strain   under   discussion   the   writer   has   been
able  to  count  375  in  one  ascus  and  350  in  another  and  in  several   other  in-

stances 300  or  more.  Counts  were  made  by  mounting  a  single  mature
ascus  on  a  microscopic  slide  in  a  drop  of  water  under  a  cover  slip,  and  crush-

ing  the   spores   out   by   pressing   on   the   cover.   Nevertheless,   it   has   never
been   possible   to   obtain   a   distribution   of   the   spores   which   would   permit   an
exact   count.   In   many   cases   a   portion   of   the   spores   were   counted   and   the
remainder   estimated.   It   was   decided   finally   that   there   must   be   in   the
neighborhood   of   500   spores   in   each   ascus   and   probably   512,   which   would
be   the   number   resulting   from   another   nuclear   division   after   that   suggested
by   Griffiths,   or   from   nine   mitotic   divisions   in   all.

It   would   seem   then   that   Pleurage   curvicolla   may   have   128,   256,   or   512
spores  in   the  ascus.   The  number  seems  to  be  constant   for   the  strain  under
all   conditions   so   far   as   present   observations   extend.

Spore   Size

Perhaps   the   most   reliable   characters   used   in   the   determination   of   a
species   are   the   spore   size,   shape,   markings,   etc.   A   large   number   of   spores
taken  from  mature  perithecia  growing  on  various  media  have  been  measured,
and   the   results   are   tabulated   below.   Only   the   dark,   opaque   spores   were
considered   mature   and   were   measured.
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It   will   be   seen  from  the  above  table   that   the  spore  size   is   rather   con-
stant regardless  of  the  medium  upon  which  the  fungus  grows.    The  maxi-
mum and  minimum  limits  for  all   the  measurements  are  9-13  x  13-19

compared  with  lo-ii   x   13.  5-16  11  as   given  for   P.   curvicolla   by   Grifhths,   and
with   14     as   given  by   Winter.

Secondary   Appendages

The   presence   of   secondary   spore   appendages   has   not   been   satisfactorily
demonstrated   in   this   strain.   The   primary   appendage   is   usually   clearly
evident   on   young   and   recently   matured   spores,   but   the   examination   of
thousands  of   spores  in  all   stages  of   development  has  failed  to  convince  the
writer   of   the   presence   of   secondary   appendages.   However,   in   the   cases   of
a  half  dozen  spores  a  small  fragment  of  something  which  resembled  a  second-

ary appendage  was  noticed  at  the  end  of  the  primary  appendage,  although
none   has   ever   been   seen   at   the   opposite   end.   This   may   have   been   the
remnant   of   the   secondary   appendage,   or   it   may   have   been   some   foreign
matter  or  protoplasm  from  the  ascus  which  had  assumed  a  shape  resembling
a   short   appendage.   In   the   instances   noted   the   projections   observed   were
not   long   and   whip-like   as   described   for   the   appendages   of   P.   curvicolla,
but   it   is   entirely   possible   that   they   had   been   broken   or   had   deliquesced,
since   they   are   said   to   be   "very   fugacious."

It   seems   possible   that   the   presence   or   absence   of   these   secondary   ap-
pendages may  also  depend  upon  the  environmental  conditions  under  which

the   fungus   developed.   However,   this   could   be   determined   with   certainty
only  by  long  and  careful  study  of  many  strains  of  the  organism  grown  under
various   conditions   and   subject   to   different   stimuh.

Size   of   Perithecia   and   Asci

It   has   been   seen   that   the   spore   size   compared   very   closely   with   the
measurements   given   for   P.   curvicolla,   the   maximum   and   minimum   limits
including   those   of   the   latter.     A   somewhat   greater   variation   in   the   size   of
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the   perithecia   has   been   found.   Perithecia   containing   mature   asci,   namely,
asci   containing   dark-colored   spores,   and   growing   on   different   media,   were
measured.     These  measurements  are  given  in   table   2.

The   measurements   given   for   P.   curvicolla   by   Griffiths   are   350-450   x
550-600   Ai,   and   by   Winter,   697   ijl   high.   The   measurements   tabulated   above
simply   show  how  great   a   variation   may   occur   in   the   size   of   perithecia.   The
greatest   variation   occurred   on   corn   meal   on   which   perithecia   as   small   as
200   fjL   in   diameter   were   found   and   some   as   high   as   iioi   /x.   This   is   prob-

ably due  to  the  quantity  of  the  medium  rather  than  to  its  quality,   since
whenever   a   thick   layer   of   substratum   is   provided   many   of   the   perithecia
are   submerged   and   send   up   long   beaks   to,   or   toward,   the   surface,   while
when  growing  on  a  thinner  layer,   as  in  a  petri   dish,   they  are  usually   super-

ficial. Cultures  growing  in  test  tubes  on  Irish  potato  agar  about  3  cm.
deep  formed  perithecia  as  far  as  5  mm.  beneath  the  surface  of   the  medium
whose   beaks   were   entirely   absent   or   were   short   and   never   reached   the
surface.

Less   attention   has   been   given   to   the   study   of   the   asci,   since   these   en-
large so  rapidly  when  placed  in  water  that  the  measurements  are  less  re-

liable. However,  measurements  of  asci  taken  from  a  30-day-old  culture
on   an   Irish   potato   agar   plate   gave   the   limits   83-91   x   210-252   jjl,   as   com-

pared with  70-120x225-280/^  as  given  by  Griffiths,   and  113  m  broad  by
257  /JL  long  as  given  by  Winter.

Summary

1.   Observations   made   on   a   strain   of   Pleurage   curvicolla   together   with
records   found  in   literature   seem  to   indicate   that   this   species   may   have   128,
256,   or   512   spores   in   the   ascus,   and   hence   it   is   assumed   that   7,   8,   or   9
mitotic   divisions   probably   occur   within   the   ascus.

2.   The   spores   of   this   strain   compare   closely   with   those   given   for   other
strains  of   this   species,   but   there  is   a   somewhat  greater   variation  in   the  size
of  the  perithecia.

3.   Careful   study   of   spores   of   all   ages,   both   within   and   outside   the
ascus,   have   failed   to   demonstrate   definitely   the   presence   of   the   secondary
appendages   which   are   supposed   to   be   a   constant   taxonomic   character   in
this  species.



INHERITANCE   OF   SEX   IN   MERCURIALIS   ANNUA

Cecil   Yampolsky

The   conception   that   sex   is   inherited   in   strictly   alternative   fashion   has
been  much  strengthened  by  the  prevalence  in  recent  years  of  the  Mendelian
doctrine   that   all   inheritance   is   alternative.   None   the   less   there   has   always
been   abundant   evidence   among   the   higher   plants   of   mixed   sexuality   and
of   the   occurrence   of   sex   intergrades   of   all   degrees.   The   widespread   oc-

currence of  so-called  polygamo-dioecism  among  the  flowering  plants  has
been  too  little  considered  by  the  students  of  the  nature  of  sex  and  sex  de-

termination. The  discovery  of  sex  intergrades  in  animals  and  the  theore-
tical  conceptions   drawn   from   their   study   by   Goldschmidt,   Banta,   and

others   is   certain   to   lead   to   more   careful   consideration   of   these   well-estab-
lished facts  of  mixed  sexuality  in  plants.  There  is  coming  to  be  more  and

more   general   agreement   that   sex   characteristics   are   matters   of   inheritance
in   quite   the   same   sense   as   are   other   anatomical   and   physiological   charac-

ters.  The  occurrence  of   dioecious  species  whose  individuals   are  prevail-
ingly but  not  absolutely  male  and  female  makes  it  possible  to  show  con-

clusively that  each  sex  tends  to  propagate  its  like  and  that  the  doctrine
that   one   or   the   other   of   the   sexes   must   be   heterozygous   for   a   fixed   sex
determiner  can  have  no  significance  for  these  types  at  least.

Observations   and   Data

In   a   preliminary   report   (1916)   a   brief   summary   of   the   work   on   my
female   cultures   of   Mercurialis   annua   L.   was   given.   This   paper   deals   with
female,   male,   and   monoecious   cultures   of   M.   annua.

As   described   before,   seeds   of   M.   annua   were   collected   by   Dr.   N.   L.
Britton   at   Harrington   Sound,   Bermuda,   in   September,   1912.   From   this
seed   one   plant   was   raised,   the   original   mother   plant   of   my   subsequent
female   cultures.   The   seed   was   sown   some   time   in   September,   191  3,   so
that   when  I   undertook  the   problem  I   had  at   my  disposal   a   vigorous  plant,
evidently   predominantly   female,   growing   in   the   propagating   house   of   the
New   York   Botanical   Garden.   I   will   designate   this   as   plant   A.   At   the
time  of  my  first   observation  the  plant  was  two  thirds  of  a  meter  in  height,
vigorous  and  bushy.

As   is   well   known   from   the   work   of   Kriiger   (1908),   Bitter   (1909),   and
Strasburger   (1909a,   1909&),   which   I   shall   later   discuss,   M.   annua   produces
plants   which   are   purely   male   and   purely   female,   as   well   as   males   and   fe-

males that  produce  varying  numbers  of  seeds,  the  result  of  the  sporadic
appearance   of   sex   elements   of   the   opposite   sex   on   the   several   plants.   In
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