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THE  CKNERA  OF  THE  CYRHJ.ACE  \E  AND  CEETHRACEAE
OF  THE  SOITHKASTEKN  UNITED  STATES  ^

JoAB  L.  Thomas

CVRILLACKAE  Liiullev  (Cyrilla  Family)

Deciduous  or  evergreen  shrubs  or  sniall  trees,  leaves  sim[)le,  alternate,  en-
tire,  exslipulate,  short-petioled  [sessile],  glabrous.  Intlorescences  terminal
or  axillary  racemes,  each  flower  in  the  axil  of  an  obovate,  spatulate,  or  lan-
ceolate,  caducous  or  persistent  bract;  pedicels  with  for  without]  2  lanceo-
late  or  oblanceolate  bracteoles.  Sepals  5,  rarely  6  or  7,  equal  [unequal],
[quincuncially]  imbricate  in  bud,  ovate,  lanceolate,  or  deltoid,  persistent.
Petals  as  many  as  the  sepals,  spatulate  to  oblong-elliptic,  white  or  pinkish
white  [deep  pink  or  violet].  Stamens  5  10,  the  insertion  hypogynous,  fila-
ments  terete  or  flattened  and  petaloid  below  the  middle;  anthers  versatile,
dehiscing  through  longitudinal  shts  [or  morphologically  basal  pores]  ;  pol-
len  grains  single,  tricolporate  (or  tetracolporatcj,  with  wide  longitudinal
furrows  which  narrow  in  polar  view  to  produce  a  Y-shape.  Gynoecium
syncarpous,  ovary  superior,  3-5-locular,  each  locule  containing  1-3  ovules;
style  short,  stigma  2-5-lobed  [or  not  lobcd].  Fruit  indehiscent,  globose  or
distinctly  3-5-winged,  often  devoid  of  seeds.  Seeds  without  seed  coats;
endosperm  cellular;  embryo  straight,  cylindrical.

A  small  family  of  three  genera  and  fourteen  species,  distributed  along  the
Coastal  Plain  of  the  southeastern  United  States,  in  the  West  Indies,  Central
America,  and  northern  South  America.  Cyrilla  and  Clij/onia,  each  con-
taining  but  a  single  species,  occur  in  our  area.  The  third,  Purdiaca  Tlanch.,
is  composed  of  12  species,  distributed  in  Cuba,  Britnsh  Honduras,  Guate-
mala,  and  northern  South  America.

Afost  authors  who  have  attempted  a  phylogenetic  classification  of  the
Cyrillaceae  have  placed  this  family  either  near  the  Celastrales  or  the
Ericales,  with  a  few  suggesting  a  relationship  with  both  of  these  groups.
The  Cyrillaceae  have  been  shifted  from  one  to  the  other  manv  times,  and

1 11Prepared for a biologically oriented gi-'neric flora of the southeastern United
States, a joint project of the Arnold Arboretum and the Gra> Herljarium made pos-
sible througli the support of George R. Coolcy and the National Science Foundation,
and  under  the  direction  of  R.  C.  Rollins  and  C.  E.  Wood,  Jr.  The  scheme  follows
that outlined at the beginning of the series (Jour. Arnold Arb. 39: 2Q6-346. 1958).
Other published portions of these studies will be found in Jour. Arnold Arb. 40, 4U
(See also the Ericaceae in this issue.) The area covered in this, as in former treat-
ments, is bounded by and includes North Carolina, Tennessee, .'\rkansas, and Louisiana.
Material included in descriptions which is inapplicable to species of this area is placed
in brackets.  References which have not been checked are marked by an asterisk.
The figures of Cyrilla and Clethra were drawn by Dorothy H. Marsh,  in part from
maierial  collected by R.  B.  Channel!  and H.  F.  L.  Rock.
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have  been  treated  as  a  subfamily  of  both  the  Celastraceae  and  the  Eri-
caceae.  They  were  also  occasionally  changed  from  one  of  these  groups
to  the  other  in  later  editions  by  the  same  author  (Endhcher^  1840^  1841;
Lindley,  1835^  1847).  As  the  family  has  been  studied  in  greater  detail,
however,  the  evidence  has  become  increasingly  strong  for  a  close  relation-
ship  between  the  Cyrillaceae  and  members  of  the  Ericales,  particularly  the
Clethraceae,

The  Cyrillaceae  have  a  well-documented  fossil  record^  with  cyrillaceous
pollen  grains  occurring  as  far  back  as  the  Upper  Cretaceous,  thus  indicating
that  the  family  is  a  relatively  old  one.  Although  these  pollen  grains  cannot
be  definitely  assigned  to  any  of  the  living  members  of  the  Cyrillaceae,
the\'  are  quite  similar  to  the  pollen  of  Cyrilla  and  CUjtonia.  The  best
documented  fossil  record  is  in  the  Brandon  Lignite  of  Vermont.  The  most
abundant  wood  and  the  seCond  most  abundant  pollen  in  this  fossil  flora
is  that  of  Cyrilla  (Spackman,  Traverse).  The  wood^  and  particularly  the
pollen,  from  this  deposit  is  very  similar  to  that  of  Hving  material  —  re-
markably  so  in  view  of  the  age  of  the  deposit,  estimated  as  late  Upper
Oligocene  by  Barghoorn,

The  Cyrillaceae  are  distinguished  from  related  families  by  the  outer
whorl  of  stamens  opposite  the  sepals,  the  dry,  indehiscent  fruit,  the  ovary
with  1-3  ovules  per  locule,  and  seeds  without  seed  coats.
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Key  TO  THE  Genera  of  Cyrillaceae

Stamens 5,  filaments  terete;  fruit  globose or  subglobose,  longitudinallv  bisulcate
or  trisulcate  'l,  CyriUa.

Stamens  10,  filaments  broad  and  petaloid  below  the  middle;  fruit  distinctly
3-5-winged  2.  CUjtonia.

1.  Cyrilla  Garden  ex  Linnaeus,  Mantissa  PI.  5.  1767.

Shrubs  or  small  trees  [up  to  25  m.  tall],  usually  branching  near  the
base;  bark  light  gray  or  brown.  Roots  shallow,  usually  running  hori-
zontally  a  few  inches  beneath  the  surface  of  the  soil.  Leaves  simple,  alter-
nate,  entire,  exstipulate,  short-petioled,  subcoriaceous  to  coriaceous,  dark
green,  shining  above,  pale  beneath,  often  clustered  toward  the  ends  of
branches,  densely  reticulate,  the  midvein  prominent  beneath,  prominent
or  depres.sed  above.  Flowers  in  slender,  glabrous,  erect  or  pendulous  ra-
cemes,  borne  near  the  ends  of  branches,  in  the  axils  of  leaves  or  leaf  scars
of  the  previous  growing  season  ;  pedicels  articulate  at  the  point  of  attach-
ment  to  the  rachis,  persistent;  bracts  lanceolate,  persistent;  2  bracteoles
borne  above  the  middle  of  the  pedicel,  alternate  or  opposite,  lanceolate,
persistent.  Sei)als  5,  rarely  6,  free  or  occasionally  coalescent  laterally  at
the  extreme  base,  persistent,  ovate-lanceolate  to  deltoid,  imbricate  in
bud.  Petals  as  many  as  the  sepals,  white  or  pinkish,  inserted  on  a  small
glandular  disc,  membranaceous  laterally  and  above  the  middle,  thickened
and  glandular  on  the  inner  surface  medially  and  below  the  middle.  Sta-
mens  5,  opposite  the  sepals;  fdaments  terete,  subulate;  anthers  versatile,
attached  near  the  middle  on  the  dorsal  side,  2-lobed,  the  lobes  free  below
the  point  of  attachment  to  the  filament,  united  above.  Ovary  sessile,  2-  or
3  (rarely  4)-locular,  ovules  pendulous,  anatropous,  1-3  in  each  locule;
stigma  2-4-lobed,  the  lobes  equal  to  the  number  of  locules.  Fruit  globose
to  ovoid  or  obpyriform,  dry,  indehiscent,  often  devoid  of  seeds,  not  more
than  1  seed  developing  in  each  locule.  Seeds  pendulous,  elongate;  embryo
elongate,  cylindrical,  the  cotyledons  short,  inferior,  the  radicle  superior.
TvPK  species:  C.  raccmi  flora  L.  (Named  in  honor  of  Dominico  Cirillo,
an  Italian  physician  and  professor  at  Naples.)  —  Leathkrwood,  titt.
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A  genus  of  a  single  species,  Cyrilla  racemiflora  L.^  easily  distinguished
from  other  Cyrillaceae  by  the  pair  of  persistent  bracteoles  on  the  pedicel,
petals  medially  thickened  and  glandular,  five  stamens  opposite  the  sepals,
and  three  ovules  per  locule.  It  is  a  plant  of  acid,  and  usually  sandy,  soil
along  the  margins  of  swamps  and  small  streams  and  in  wet  pinelands,
distributed  in  our  area  along  the  Coastal  Plain  from  Florida  to  southeastern
Virginia  and  to  southeastern  Texas.  It  also  occurs  in  Mexico,  British  Hon-
duras,  the  West  Indies,  and  northern  South  America.

Fig.  1.  Cyrilla.  C.  racemiflora:  a,  fruiting  branchlet,  X b,  flower,  X  15;
c,  fruit,  X  10;  d,  nearly  mature  fruit  in  vertical  section  —  note  large  seed  (not
sectioned)  filling  left  locule,  three  ovules  in  right  locule,  X  15;  e,  fruit,  semi-
diagrammatic  cross  section,  position  of  seed  in  left  locule  shown  by  stippled
area,  embryo  omitted  —  note  parenchymatous  development  of  pericarp,  X  10.
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This  widespread  species  shows  a  high  degree  of  local  variation  in  the
mountains  of  northern  South  America,  in  Oriente  Province,  Cuba^  and  in
the  southeastern  L^nited  States^  especially  in  northern  Florida.  On  the
basis  of  this  variation,  some  authors  have  divided  the  group  into  several
species,  including  C.  parvijolia  Raf.  and  C.  arida  Small  in  the  Southeast.
The  different  variation  patterns  are  graded,  however,  with  intermediate
forms  connectimr  the  various  extremes.

Cyrilla  reproduces  prolifically  by  means  of  adventitious  shoots  which
arise  from  the  roots.  These  root  sprouts  spread  out  radially  from  an  in-
dividualj  and  as  they  increase  in  size  and  become  established,  they,  in
turn,  give  rise  to  additional  sprouts.  In  some  areas,  clones  of  this  sort
become  quite  extensive  and  may  cover  an  acre  or  more.  The  buds  which
give  rise  to  the  shoots  are  exogenous  in  origin,  developing  in  or  near  the
cork  cambium,  and  ap[)arently  do  not  develop  before  the  initiation  of
secondary  activity.  The  buds  remain  in  the  root  for  three  to  four  years
before  emerging  as  a  shoot.  During  this  time  tlie  bud  establishes  vascular
connection  with  the  root  and  increases  in  size  at  a  rate  which  is  just  suffi-
cient  to  keep  pace  with  the  secondary  activity  of  the  root.

This  sprouting  mechanism  is  the  primary  means  of  reproduction  in  the
Cyrillaceae,  for  the  abundant  fruits  produced  each  year  rarely  contain
seeds.  Parthenocarpic  fruits  of  this  type  are  found,  almost  without  ex-
ception,  toward  the  middle  of  a  large  clone,  thus  indicating  that  Cyrilla
must  have  a  rather  high  degree  of  self-sterility.  Apparently  self-fertiliza-
tion  provides  sufficient  stimulus  to  initiate  fruit  development,  but  seeds
are  developed  only  when  a  plant  receives  pollen  fron:i  a  different  individual.

Cyrilla  is  occasionally  cultivated  as  an  ornamental  in  the  southeastern
United  States  and  in  a  few  botanical  gardens  outside  that  area  on  the
Fast  Coast  and  in  F^urope.  It  is  valued  for  its  graceful  racemes  of  white
llowers  which  bloom  over  a  period  of  a  month  or  more  and  are  followed  l)y
small  yellow  fruits  which  arc  also  attractive  and  persist  until  late  autumn.
In  some  areas  Cyrilla  is  an  important  source  of  nectar  for  honey  known
locally  as  ^^iti''  honey,  in  reference  to  one  of  the  colloquial  names  for
Cyrilla,  and  said  to  have  a  delicate  and  verv  delicious  flavor.
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2.  Cliftonia  Banks  ex  Gaertner  f.  Fruct.  et  Sem.  PL  3  :  246.  1805.
Evergreen  shrubs  or  small  trees,  usually  branching  near  the  base,  rarely

becoming  up  to  12  m.  tall;  bark  reddish  brown  or  gray,  thick  and  spongy
on  the  trunks  of  older  trees:  young  stems  dark  red,  smooth,  becoming
gray  and  scaly  after  1-2  years.  Leaves  simple,  alternate,  entire,  exstipu-
late,  short-petioled,  subcoriaceous  or  coriaceous;  light  green,  shining  above,
pale,  glaucous  beneath;  oblanceolate-elliptic  or  rarely  obovate-oblanceo-
late.  apex  acute  or  slightly  emarginate.  Flowers  in  terminal  or  axillary
racemes,  glabrous;  rachis  attenuate,  ridged,  each  ridge  terminating  in  a
small,  concave  mound  at  the  base  of  a  bract;  bracts  white  or  occasionally
pinkish,  usually  turning  brown  above  the  middle,  membranaceous,  obo-
vate-spatulate  or  spatulate,  slightly  concave  and  thickened  basally,  articu-
late  at  the  base,  caducous  well  before  anthesis;  2  bracteoles  borne  alter-
nately  on  the  pedicel,  usually  shedding  shortly  after  anthesis.  Sepals  5,
rarely  6  or  7,  white  or  pinkish,  deltoid,  persistent,  membranaceous  at  an-
thesis,  becoming  foliaceous  at  maturity.  Petals  white  or  pinkish,  im-
bricate  in  bud.  occasionally  weakly  clawed  near  the  base,  longitudinally
3-veined.  Stamens  10  in  2  whorls  of  5,  the  outer  opposite  the  sepals  and
inserted  lower  on  the  receptacle  than  the  inner  which  is  opposite  the  petals;
filaments  laterally  expanded  and  petaloid  below  the  middle,  narrowing
abruptly,  becoming  terete  and  subulate  above;  anthers  versatile,  attached
slightly  below  the  middle.  Ovary  borne  on  a  small,  slightly  concave,  gland-
ular  nectariferous  disc,  3-5-locular,  each  locule  with  a  single,  pendulous
ovule;  stigma  massive,  subsessile,  2-S-lobed.  Fruit  2-5-winged,  dry,  in-
dehiscent,  usually  devoid  of  seed,  but  sometimes  with  as  many  as  5.  Seeds
consisting  of  an  elongate  embryo  with  short  cotyledons,  surrounded  by  a
mass  of  cellular  endosperm.  Type  species:  CUjtonia  mo}
Britton  ex  Sarg.  (Named  in  ho
Florida)  —  Buckwheat  trees.

J

Clijt
Coastal  Plain  of  southern  Georgia,  Alabama,  Mississippi,  and  northern
Florida.  Cliftonia  apparently  has  a  very  narrow  ecological  tolerance,  as
well  as  geographical  range,  occurring  only  in  very  wet,  sandy,  acid  soils.
It  is  nearlv  alwavs  found  growing  in  association  with  Sarraccnia  L.

CUjtonia  is  very  distinctive  and  is  easily  distinguished  from  related
genera  by  the  winged  fruit  which  resembles  that  of  Fagopyrum,  the  mas-
sive.  3-5-lobed.  subsessile  stigma,  and  the  filaments  which  are  laterally
expanded  and  petaloid  below  the  middle.  In  spite  of  its  distinctiveness,
CUjtonia  was  originally  described  as  a  species  of  Ptdca  by  Lamarck,  appar-
ently  on  the  basis  of  the  winged  fruits.

The  fruits  of  CUjtoma,  as  of  CyriUa,  are  usually  parthenocarpic,  and
the  plants  reproduce  primarily  by  root  sprouts.  In  contrast  to  CyriUa,
however,  CUjtonia  shows  very  little  variation  throughout  its  range  and
has  been  treated  as  a  monotypic  genus  by  every  author  who  has  dealt
with  this  group.  The  narrow  geographic  range  and  the  lack  of  variation
indicate  that  CUjtonia  is  probably  a  relict  form  in  the  present-day  flora.
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CLETHRACEAE  Klotzsch  (White  Alder  Family)

Deciduous  shrubs  or  small  trees  with  alternate,  simple,  exstipulate,
serrate-margined  leaves.  Flowers  in  terminal  racemes  or  panicles,  bisexual,
regular,  the  insertion  hypogynous.  Rachis,  bracts  and  pedicels  densely
clothed  with  stellate  [simple]  trichomes.  Sepals  5,  persistent,  quincun-
cially  imbricate,  united  at  the  extreme  base,  free  above.  Petals  5,  free,
eilternate  with  the  sepals,  deciduous.  Stamens  10  [rarely  12],  in  2  whorls
of  5,  the  outer  whorl  opposite  the  petals,  the  inner  opposite  the  sepals;
filaments  glabrous  or  pubescent,  adnate  to  the  corolla  at  the  extreme
base;  anthers  extrorse  in  bud,  becoming  inverted  and  introrse  at  anthesis
by  a  straightening  of  the  filament,  dehiscing  by  means  of  apical  (morpho-
logically  basal)  slitlike  pores;  pollen  grains  single,  tricolporate.  Gynoe-
cium  syncarpous,  the  ovary  superior,  3-locular,  with  axile  placcntation;
ovules  numerous,  small,  anatropous;  style  single,  dividing  near  its  apex
into  a  3-lobed  stigma.  Fruit  a  3-valved,  loculicidal  capsule.  Seeds  numer-
ous,  small  [occasionally  winged],  with  lleshy  endosperm  and  very  thin
seed  coats,  the  embryo  cylindrical.  Type  genus:  Clcthra  L.

A  small  family  composed  of  a  single  genus,  Clcthra,  with  30-40  spe-
cies  primarily  of  tropical  or  subtropical  Asiatic  and  American  distribu-
tion.  SchJzocardia  Smith  &  Standley,  from  Central  America,  was  described
in  the  Clethraceae,  but  is  now  known  to  be  a  species  of  Purdiaca  (Cyril-
laceae).

The  Clethraceae  were  first  raised  to  family  status  by  Klotzsch  on  the
basis  of  the  regular  flowers  with  separate  petals,  anthers  with  poricidal
dehiscence,  three-lobed  stigma,  and  loculicidal  capsule.  Most  subsequent
authors  have  agreed  with  this  treatment,  and  generally  the  Clethraceae
have  been  considered  to  be  primitive  members  of  the  Ericales.  However,
recent  authors  have  suggested  that  certain  of  the  characteristics  of  Clcthra
which  are  often  considered  as  primitive,  may  be  derived.  Among  these
Copeland  (1943)  included  the  tricarpellate  ovary  with  loculicidal  dehis-
cence,  and  Kavaljian  pointed  out  that  the  corolla  of  separate  petals  may
be  a  derived  condition  in  the  Clethraceae,  as  was  previously  suggested
f'jr  this  condition  in  the  Fyroleae  and  Monotropoideae  by  Copeland
(I<^M7).  Also,  the  vascular  supply  to  the  sepals  in  the  species  of  Clcthra
which  have  been  studied  show  a  single  trace  with  a  single  associated  gap,
a  condition  generally  considered  to  be  derived,  not  primitive.  The  seeds
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of  Clethra,  with  seed  coats  only  a  single  cell  layer  thick^  also  indicate  a
reduction.
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1.  Clethra  Linnaeus,  Sp.  PL  1:  566.  1753;  Gen.  PI.  ed.  5.  188.  1754.

Deciduous  shrubs  or  small  trees,  leaves  alternate^  simple^  obovate,  ovate
or  oblong,  with  serrate  margins.  Flowers  in  terminal  racemes  or  panicles,
fragrant.  Bracts  subtending  the  flowers^  lanceolate,  caducous  or  persistent,
usually  dropping  shortly  after  anthesis;  densely  clothed  with  stellate  or
simple  trichomes  or  both.  Pedicels  ridged  and  somewhat  flattened  laterally,
increasing  considerably  in  length  during  the  maturation  of  the  flower.
Sepals  5,  equal,  quincuncially  imbricate  (with  2  sepals  that  are  totally
external,  2  totally  internal^  and  1  with  1  edge  external  and  1  edge  internal),
united  at  the  extreme  base,  free  above,  lanceolate,  elliptic,  or  ovate,  the
apex  acute  or  obtuse,  persistent  in  fruit.  Petals  S,  free,  arranged  in  a
quincuncial  pattern  in  bud,  spreading  apart  at  anthesis,  white  or  occasion-
ally  pinkish,  alternate  with  the  sepals,  glabrous  [ciliate  margins],  obovate
or  obovate-elliptic.  Stamens  10,  in  2  whorls  of  5,  the  outer  whorl  oppo-
site  the  petals,  arising  at  a  slightly  lower  level  and  often  somewhat  shorter
than  the  inner  whorl  which  is  opposite  the  sepals;  filaments  glabrous  or
pubescent,  somewhat  flattened,  laterally  expanded  and  adnate  to  the
corolla  at  the  extreme  base;  anthers  extrorse  in  bud,  becoming  inverted
and  introrse  at  anthesis  by  a  straightening  of  the  filament,  2-lobed,  sagit-
tate,  the  lobes  separate  above  the  middle  for  about  one-half  their  length,
but  remaining  together  below^  the  middle,  becoming  attenuate  toward  the
base,  the  two  thecae  of  each  lobe  becoming  confluent  shortly  before  the
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pollen  is  shed,  dehiscing  by  means  of  apical  (morphologically  basal)  pore-
like  slits;  pollen  grains  single,  tricolporate.  Gynoecium  syncarpous,  pubes-
cent  to  hirsute,  ovoid  to  subglobuse.  with  a  small  depression  at  the  apex
at  the  i)oint  of  connection  with  the  style;  3-locular,  each  locule  containing
a  single,  pendent,  placental  arm  which  arises  from  a  central  column  of
tissue  extending  longitudinally  from  the  receptacle  to  near  the  apex  of
the  ovary;  ovules  numerous,  small,  anatropous,  borne  on  the  outer  surface
of  the  placental  arm;  style  single,  cylindrical,  dividing  near  the  apex
into  3  lobes  which  are  stigmatic  at  their  tips,  shorter  than  the  stamens  at
anthesis,  becoming  equal  to  or  longer  than  the  stamens  shortly  after  an-
thcsis.  Fruit  a  globose  or  subglol^o'^e,  3-lobed,  3-valved,  locuHcidal  cap-
sule,  more  or  less  inclosed  at  maturity  by  the  persistent  calyx.  Seeds
numerous,  small,  irregularly  ovoid  [occasionally  winged],  with  very  thin
seed  coats.  Type  species:  C.  abiijoUa  L.  (Name  Greek,  Clcthra.  alder,
alluding  to  the  resemblance  of  the  leaves  of  the  type  species  to  tho.se  of  an
alder.)  —  Sweet  pkppekbushks.

A  genus  of  30-40  .species,  represented  in  our  area  by  only  Clcthra  aliii-
jol'ni  L.,  r.  acuminata  :\[ichx.,  and  C.  toincntosa  Lam.  Clcthra  tomaitosa,
treated  by  some  authors  as  a  variety  of  (".  ahiijolia,  differs  from  that  species
in  having  leaves  that  are  den.sely  (omentose  on  the  lower  surface  and  .sepals
that  are  longer  and  obtuse,  rather  than  acute.

De  Candolle  divided  Clcthra  into  two  sections:  Euclethka  (J^  Clcthra)
with  ex.serted  stamens  and  styles,  and  Cuellari.a,  with  included  stamens
and  styles.  Drude  described  a  third  section  intermediate  between  the.se
to  include  a  single  species.  C.  arborca,  with  stamens  included  but  with  the
style  exserted.  Hu,  in  a  revision  of  the  Chinese  species,  added  still  an-
other  section,  again  to  include  only  a  single  species,  and  divided  sect.
Cletiika  (v^  Euclcthra  DC.)  into  four  series.  According  to  this  scheme,
the  species  in  our  area  belong  in  sect.  Clethra,  ser.  Alnijoliac.

Tn  common  with  a  majority  of  the  Ericales,  species  of  Clcthra  are  usu-
ally  found  growing  in  acid  soils.  Clcthra  ahujoUa  is  distributed  in  acid
swamps  and  low,  moist  woods  and  pinelands  along  the  Coastal  I'lain
from  Maine  to  Texas,  with  occasional  extensions  into  the  Piedmont,  par-
ticularly  in  the  Carolinas. 'joli
tosa  Michx.)  is  more  restricted,  occurring  only  on  the  Coastal  Plain  from
.southern  North  Carolina  to  Louisiana.  The  two  thus  overlap  geographically
in  this  area.  Clcthra  acuminata,  distinguished  from  the  other  species  in
our  area  in  having  oval  or  oblong,  acuminate  leaves,  solitary  racemes,  and
pubescent  filaments,  is  geographically  isolated  from  the  other  species,
occurring  on  the  Appalachian  Plateau  and  inner  Piedmont,  from  southern
West  \'irginia  to  northern  Georgia.

Chromosome  numbers  have  been  reported  by  Hagerup  for  C.  arborca
(n  -  S),  and  C.  ahiijolia  {n  -  16).  Other  genera  of  the  Ericales  for
which  a  base  number  of  S  has  been  reported  are  Calluua  and  Monotropa  in
the  Ericaceae  (Hagerup.  Love  &  Love)  and  Mclichrus  in  the  Epacridaceae
(Smith  White).  Several  other  genera  of  the  Epacridaceae.  however,  have
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been  reported  to  have  a  base  number  oi  n  =  4,  which  could  easily  be  the
original  base  number  for  the  Clethraceae.
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Fig.  2.  Cicthra.  C.  ahiijolia:  a,  flowering  branchlet,  some  leaves  and  racemes
removed.  X  3^;  b.  flower.  X  3;  c,  d.  anthers,  inner  and  outer  views,  X  15;  e,
ovary  and  base  of  style  in  vertical  section,  diagrammatic,  stylar  canal  in  black,
X  15;  f,  ovary,  diagrammatic  cross  section,  X  15;  g,  mature  capsule,  seeds
shed — note persistent placentae, X 8.

The  unusual  structure  of  the  stamens  in  the  Clethraceae  has  been  the
subject  of  considerable  discussion,  and  there  is  still  no  universal  agree-
ment  as  to  whether  the  anther  is  in  the  normal  position  in  bud  and  in-
verted  at  anthesis  or  vice  versa.  A  majority  of  recent  authors  is  of  the
opinion  that  the  anthers  are  inverted  at  anthesis^  so  that  the  apparent  apex
is  the  morphological  base.  This  interpretation,  which  is  that  follow^ed  in
the  present  treatment,  is  based  on  the  pattern  of  the  vascular  trace  in
the  anther.  At  anthesis,  the  stamen  trace  bends  downward  just  beyond
the  point  at  which  it  enters  the  anther.  There  is,  however,  a  small  ex-
tension  of  the  trace  which  continues  upward  in  the  connective  tissue  for
a  short  distance.  In  the  normal  pattern  of  stamen  vascularization,  in  taxa
in  w^hich  the  stamens  do  not  undergo  a  180°

longitudinally  through
^^  _  .^^  rotation^  the  stamen  trace

the  anther  toward  the  apex.  A  patternpasses
similar  to  this  is  found  in  the  stamens  of  Clethra  before  anthesis.  Thus
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the  anther  is  interpreted  as  being  in  the  normal  position  in  bud  and  in-
verted  after  anthesis.  Hu  disagrees^  stating  that  the  180°  rotation  of  the
anther  is  merely  the  result  of  a  straightening  of  the  filament,  and  only
after  the  filament  has  straightened  is  the  anther  normally  oriented.  In
this  connection,  she  suggests  that  the  anther  rotation  is  comparable  to  the
unfolding  or  unrolling  of  a  leaf.

Several  species  of  Clethra,  including  the  three  species  in  our  area,  are
cultivated  as  ornamentals  in  many  parts  of  the  world.  They  are  easily
propagated  either  by  seeds  or  by  soft-wood  cuttings.  The  cultivated
species  are  prized  for  the  spicy  fragrance  of  their  blossoms^  and  for  their
mid-  or  late-summer  flowering  period  —  a  time  when  few^  plants  are  in
llower.  Clethra  alnijoUa  f.  rosea  Rehd.,  a  pink-flowered  form  which  occurs
sporadically  in  the  wild,  is  commonly  found  in  cultivation.
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