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Development  of  the  flower  and  embryo-sac  in  Aster  and

Solidago.

G.  W.  MARTIN.

(WITH PLATES XIX AND XxX.)
Before  entering  directly  upon  the  subject  it  may  be  well  to

recount  the  primitive  conditions  of  the  leaf-shoot  and  its
growing  point  as  found  in  Composite.  The  point  of  growth
of  the  shoot-axis  becomes  very  much  retarded,  and  as  a  re-
sult,  the  growing-point  is  transformed  into  a  broad,  somewhat
elevated  disc,  on  which  are  to  appear  flowering  capitula  with

centripetal  inflorescence  (fig.  1).  The  first  structure  indicat-
ing  an  individual,  embryonic  flower  on  the  receptacle  is  a
hemispherical  outgrowth  almost  perfect  in  outline,  and  becom-
ing  obconical  as  growth  takes  place  (figs.  2a  and  3a).!  This
embryonic  tissue,  standing  on  a  lateral  axis,  constitutes  the
foundation  from  which  arises  a  differentiation  of  tissue  into
special  organs  (fig.  4).  Thus  far  the  path  of  embryonic  devel-
opment  remains  the  same  for  all  organs,  even  those  of  the
most  various  kinds.  From  this  condition  of  things  on  a  new

the  apex  of  the  broad  flower-axis  ceases
J

Parts  till  liberated  a  deep,  central  depression  is  forming,
when  ultimately  the  ovule-bearing  portion  is  place
the  rest  of  the  flower-parts  (figs.  6-10).  Thus  we  have  an

€pigynous  flower  with  an  inferior  ovary-
are  some  who  would  substitute  the  word  hypogy
epigynous,  basing  their  argument  on  the  theory  that  all  the
moral  Organs  in  their  initial  state  are  coalesced  in  the  annular

‘Just  here  may  be  stated  that  this  rudimentary,  sessile  floret  is  the  firstindi-

eh  subdivision.
uctural  Botany,  p.  183.
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their  uppermost  parts;  that  each  whorl  May  appear  either  in
acropetal  or  certain  whorls  seemingly  in  basipetal  order.*  The

appear  as  small  papillae  on  the  annular  wall  (fig.  5a).  In
their  further  development  the  tissue  thickens  and  the  epider-

large;  in  later  growth  the  tissue  becomes  more  uniform,  and
the  tips  of  the  five  marginal  teeth  of  the  corolla-tube  turn  in-

and  gynecium  (figs.  7-10).  The  petals  forming  the  flower
tube  are  not  simply  contiguous  but  united,  and  as  the  tube
elongates  it  assumes  the  form  of  a  funnel  whose  upper  margin
has  five  spreading  teeth.  The  tubular  corolla  is  not  composed

forms  the  so-called  connective.  At  the  same  time  peer
modification  of  tissue  which  develops  into  anther-lobes;  the

are  connected  and  yet  separated  by  the  con  a  idges
early  process  of  growth  there  appear  two  longitudinal  F

*Coulter  on  the  Dandelion,  Amer.  Naturalist,  xvii,  No.  12,  p.  1212.
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on  each  half-anther-lobe;  these  answer  to  the  future  pollen-

corolla.  The  anthers  do  not  simply  cohere  but  unite,  for

growth  is  not  distinguishable  from  the  ovarian  wall,  but  its
limb  is  visible  as  a  tuft  of  hairs.  Primitively,  it  consists  of  a
short  delicate  bunch  of  hairs,  arranged  in  a  circle  at  the
upper  extremity  of  the  young  ovary.  Later,  the  hairs  by

de  up  of
several  rows  of  narrow  but  extremely  elongated  cells,  the
lower  ends  of  which  splice  into  the  upper  ends  of  the  cells
below  at  the  point  where  the  upper  end  of  the  cell  below

ittle  previous  to  the  formation  of  the  pistil  another
Structure  may  be  seen  to  arise  from  the  receptacle  between
the  individual  florets  (fig.  9b).  These  foliar  bodies,  or  brac-
teoles,  very  much  resemble  the  scale-like  leaves  of  poorly  de-
veloped  vegetative  branches.  They  project  quite  far  between
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the  individual  flowers.  Their  epidermal  tissue  consists  of  very
thick  walled,  elongated  cells  surrounding  several  layers  of
smaller  parenchyma  cells.

The  next  and  last  set  of  floral  organs  to  appear  is  the  pistil.
About  the  time  when  the  stamens  begin  to  assume  an  oval

outline  and  form  a  constriction  near  their  bases,  thereby  sep-

direction  of  the  flower  axis,  thus  forming  the  style  above,
and  letel  hi  once  oval  cavity  below,

to  that  of  the  stamen.  As  before  stated,  stamineal  growtl

is  partially  retarded  up  to  a  certain  point,  from  pyre  e:
makes  rapid  strides  by  the  elongation  of  the  cells  of  the  fila-

.Ment;  and  for  a  time  the  stamen  crowns  the  summit  of  the
flower.  So  there  is  a  similar  phase  of  growth  which  pose
terizes  the  style;  there  is  a  slight  cessation.  of  its  growth  sir
the  anthers  begin  to  shed  their  pollen,  when  the  style  by  ae
development  pushes  its  way  up  through  the  syngen
mens.  The  lengthening  of  the  style  is  due  to  the  growt  eh
elongation  of  the  carpellary  cells  above  the  ovary.  In  ze
case  is  found  a  good  example  of  protandry,  which  den’  a
cross-pollinat;  After:  the  opening  of  the  flower,  the  sty

cross-pollination,  with  almost  absolute  certainty,
To  speak  further  of  the  two-branched  style:  Two
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hairs  are  detected;  these  comprise  stigmatic  papilla  and  brush
hairs.  The  former  are  usually  short,  being  either  acutely  or
obtusely  tipped,  and  are  confined  to  the  inner  faces  of  the
style-branches.  The  latter  are  cylindrical,  epidermal  out-
growths,  having  various  arrangements  both  on  the  inner  and
outer  faces  of  the  style-branches.  In  the  Asver  the  style-
branches  are  flattened,  and  linear  from  their  bases  to  the  ends
of  the  two  lines  of  papilla  which  line  each  stigmatic  surface.
Above  the  termination  of  the  stigmatic  lines  are  seen  brush
hairs  which  cover  both  faces  of  the  style  branches.  In  the
Solidago  the  style-branches  very  much  resemble  in  outline
those  of  the  Aster.  Two  stigmatic  lines  are  observed  which
extend  from  the  base  of  the  branch  to  a  point  about  one-half
the  distance  to  its  tip.  The  brush  hairs  usually  cover  the
whole  outer  surface  of  the  branch,  and  the  edges  and  the  tip
of  the  inner  face  above  the  termination  of  the  stigmatic  lines.

‘F  [To  Be  conctupeD.]  _________
Pollen-tu oy observations made I-could not satisfactorily make out the descen

5  =  yGeebel’s  Outlines  of  Classification  and  Special  Morphology,  P:  =
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EXPLANATION  OF  PLates  XIX  anp  XX.
(All  figures  on  Plate  XIX  are  magnified  450  diameters;  all  on  Plate  XX

600 diameters),

;  the  Tryo-sac.
14,  a  further  development  of  fig.  13.  Fig.  15,  the  mother-cell  divided  once.
Fig.  16,  the  cells  divided  again.  Fig.  17a,  the  true  mother-cell  of  the  embryo-n»2 :>o 3 oO™ 2aaoOoOfe}ahenn agQ° 8 :Bgqeegn° mtoQ2 NQ[ory 8

s  a  :  ;
ment  of  Fig.  18;  the  nucellus  almost  gone  and  the  appearance  of  vacuoles.
From  fig.  20  to  fig.  23,  inclusive,  are  shown  the  division  of  the  mother-cell
and  its  further  divisions,  culminating  in  the  formation  of  the  egg-apparatus,
the  antipodal  cells  and  the  endosperm  nucleus;  the  vacuoles  and  the  expat-

A  study  of  some  anatomical  characters  of  North-Americal

Graminex.  IY.

THEO.  HOLM.

‘The  genus  Leersia.

(WITH PLATE XXI.)

In  previously  published  papers!  the  anatomical  oe
of  Uniola,  Distichlis  and  Pleuropogon  have  been  pacers
and  it  is  the  purpose  of  this,  and  a  following  be  tee  eee  na-

ow  the  species  of  Leersia  may  be  distinguished  4
tomically.

It  would,  of  course,  have  been  more  proper  as  done
from  Uniola  to  the  genera  allied  to  it.  This  was  00°
when  the  comparison  was  drawn  between  Uniola,  ial_has
and  Pleuropogon;  but  the  lack  of  sufficient  ae
necessitated  a  change  in  the  order  of  treatment.  idered
groups,  at  least,  of  closely  related  genera  may  be  yo

t  once,  so  as  togive  a  broader  view  of  their  ana
divergencies.

proceed
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