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phthora,  but  other  inflorescence  types  appear  in  that  genus  as  well  (Kuijt,  1961).
Kuijt  (1961,  p.  5)  noted  that  “one  develops  an  intuitive  feeling  of  relationships
after  scrutinizing  a  large  number  of  species,  a  feeling  which  allows  one  to  be
reasonably  sure  that  a  certain  specimen  belongs  in  Dendrophthora  and  not  in
Phoradendron ”

The  Phoradendreae  are  members  of  the  Viscaceae,  a  family  distinguished
from  the  Loranthaceae  by  numerous  morphological,  anatomical,  and  devel-
opmental  characters  (Kuijt,  1969,  summarizing  Barlow,  1964,  and  Dixit,  1962).
Because  some  workers  have  suggested  separate  evolutionary  origins  for  the
Viscaceae  and  the  Loranthaceae  (Kuijt,  1968),  we  believe  they  should  be  rec-
ognized  as  separate  families,  rather  than  subfamilies.

CHARACTERS  STUDIED

Branching  pattern.  Plants  vary  in  the  frequency  with  which  the  shoot  apex
aborts  or  is  terminated  by  inflorescences.  Most  West  Indian  species  are  mono-
podial,  with  the  main  axis  continuing  to  grow  and  branching  occurring  only  at
the  lower  nodes.  However,  in  three  West  Indian  taxa  (  Phoradendron  dicho-
tomum  (Bertero)  Krug  &  Urban,  P.  northropiae  Urban,  and  P.  racemosum
(Aublet)  Krug  &  Urban)  the  apex  almost  invariably  aborts,  establishing  a
bifurcate  branching  pattern.

Stem  shape.  Young  stems  in  Phoradendron  may  be  quadrangular  and  more  or
less  winged  (  P  .  tetrapterum  Krug  &  Urban),  flattened  and  clearly  two-edged
(P.  anceps  (Sprengel)  Krug  &  Urban),  or  nearly  terete  (P.  carneum  Urban).
Many  intergrading  forms  exist.  For  example,  many  flattened  stems  not  only
are  two-edged  in  the  plane  of  the  leaves,  but  also  have  slightly  less  prominent
ridges  at  right  angles,  giving  the  stem  an  approximately  rhombic  cross  section.
Furthermore,  plants  in  most  species  become  increasingly  terete  with  age.

Cataphylls.  The  West  Indian  members  of  the  genus  all  bear  reduced,  bractlike
cataphylls  in  addition  to  normal  expanded  foliage  leaves.  They  are  tightly
appressed  to  the  stem  in  fresh  material  but  flare  out  on  drying.  The  cataphylls
may  be  fused  to  form  what  has  been  called  a  “vagina  cataphyllaris,”  or  they
may  be  partially  separate.  Occasionally  they  have  a  prominent  white  margin.
In  West  Indian  members  of  Phoradendron  (unlike  the  condition  in  some  species
of  Dendrophthora),  the  first  pair  of  cataphylls  is  generally  in  the  plane  opposite
to  that  of  the  prophylls,  giving  the  plants  a  strictly  decussate  phyllotaxy.  Each
lateral  branch has,  as  its  first  appendages  after  the  prophylls,  one  or  more  pairs
of  cataphylls.  In  some  taxa  (Trelease’s  sect.  Continuae)  additional  pairs  of
cataphylls  occur  distal  to  each  subsequent  pair  of  foliage  leaves,  producing  a
pseudodistichous  phyllotaxy.  In  the  species  descriptions,  we  record  the  distance
of  the  cataphylls  above  “the  node”;  this  refers  to  the  node  with  a  pair  of
expanded  leaves  immediately  below  the  cataphylls.

The  first  pair  of  appendages  on  the  inflorescence  is  a  pair  of  prophylls;  these
are  commonly  minute  but  occasionally  prominent.  In  the  latter  case  we  have
noted  it  in  the  species  descriptions.  Cataphylls  distal  to  the  prophylls  may  or
may  not  occur  on  the  inflorescence;  when  they  do,  they  are  often  similar  in
morphology  to  the  bracts  subtending  the  flowers.
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Leaves.  Leaves  may  be  nearly  linear  to  suborbicular,  symmetrical  to  notably
gibbous  or  falcate,  obtuse  to  acuminate,  and  wider  from  above  to  below  the
middle. They may dry green to black or sometimes reddish or almost fluorescent
yellow  (  Phoradendron  flavens  (Sw.)  Griseb.).  Several  of  the  taxa  described  in
this  paper  (e.g.,  P.  wattii  Krug  &  Urban,  P.  anceps)  are  highly  variable  in  leaf
shape  and  size.  Field  observations  in  the  Lesser  Antilles  have  revealed  sub-
stantial  variation  within  a  single  plant;  one  specimen  of  P.  anceps  (Howard  et
al.  18816  )  bore  leaves  characteristic  of  four  previously  recognized  “taxa.”  In
addition,  all  intermediate  shapes  can  be  found  connecting  “taxa”  previously
delimited  on  leaf  shape.  A  biosystematic  study  should  address  the  lability  of
this  character;  we  have  found  it  to  be  much  less  reliable  than  past  treatments
of the genus would indicate.

Leaves  may  be  basinerved  or  penninerved,  although  there  are  cases  (partic-
ularly  in  herbarium  specimens)  where  the  distinction  becomes  difficult.  The
separation  of  the  three  main  basal  nerves  may  be  somewhat  above  the  base
on  some  leaves.  Trelease  (1916)  used  this  character  to  distinguish  his  sections
Basinervae  and  Penninervae\  while  it  is  sometimes  a  useful  character,  it  should
not  be weighted so heavily.

Type  of  inflorescence.  Through  careful  morphological  and  anatomical  study,
Kuijt  (1959)  has  documented  the  variation  in  inflorescence  pattern  in  some
members  of  the  Viscaceae,  and  his  1961  revision  of  Dendrophthora  has  shown
how  useful  it  can  be  taxonomically.  In  the  Caribbean  species  of  Phoradendron,
we  have  found  six  types  of  inflorescence  (Figure  1),  including  Kuijt’s  types  la
and  lb  and  modifications  of  them.  The  inflorescence  in  tribe  Phoradendreae
is  an  articulated  structure  with  two  opposite  bracts  subtending  each  fertile
intemode.  Above  each  bract  the  flowers  are  most  commonly  arranged  in  two
parallel  columns,  with  a  single  apical  flower  placed  midway  between  the  col-
umns  (type  la).  In  other  plants  there  are  three  full  columns  of  flowers  above
the bract (type 1 b). In some plants the three columns are reduced to one flower
each,  producing  a  triad  of  flowers  above  each  bract.  As  Kuijt  has  noted,  the
triad  cannot  be  assigned  to  either  type;  however,  its  occurrence  is  consistent
within  certain  taxa  (e.g.,  P.  mucronatum  (DC.)  Krug  &  Urban),  so  we  will  refer
to  it  simply  as  a  triad.  We  use  these  types  merely  as  short-hand  descriptions
of  inflorescence  patterns;  we  do  not  claim  that  they  are  “real”  in  any  devel-
opmental  sense.  Types  Id  and  le  may  simply  represent  slightly  aberrant  forms
of la, but we name them for convenience in referring to them (e.g., in P. anceps,
where they are common).

Staminate  and  pistillate  flowers.  Plants  may  be  monoecious  or  dioecious.
If  monoecious,  staminate  and  pistillate  flowers  both  occur  on  the  same  inflo-
rescence.  Within  this  inflorescence  they  may  occupy  separate  intemodes  (e.g.,
in  Phoradendron  solandrae  Proctor),  in  which  case  the  staminate  intemodes
are  generally  above  the  pistillate.  If  they  occupy  the  same  intemode,  their
position  in  the  intemode  may  be  variable  or  regular;  if  the  latter  (e.g.,  in  P.
mucronatum  ),  generally  the  apical  flower  is  staminate  and  the  lower  flowers
pistillate.

Flower  orientation.  Eichler  (1868)  attempted  to  use  orientation  of  the  flowers
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Distribution.  Venezuela,  Cuba,  Hispaniola,  Puerto  Rico,  St.  Lucia.

Although  it  is  somewhat  inconvenient  to  lectotypify  a  species  with  a  rep-
resentative  of  a  mixed  collection,  Fuertes  275  at  g  is  the  only  extant  specimen
that  was  definitely  seen  by  the  authors  of  the  species.

The  Puerto  Rican  plants  are  more  consistently  basinerved  than  are  plants
from  elsewhere  in  the  range.  The  one  collection  from  St.  Lucia  {Proctor  18089  )
is  unusual  in  that  many  of  the  fertile  intemodes  have  type  lb  rather  than  type
la inflorescences; however,  fruit  shape and texture and leaf shape and nervation
all  suggest  placement in this  species.

Phoradendron  barahonae  is  similar  to  P.  anceps  but  is  often  more  clearly
penninerved  and  tends  to  have  more  robust  inflorescences  with  more  flowers
per  intemode.  The  fruits  of  P.  barahonae  are  globose  and  somewhat  flattened
apically;  the  sepals  often  dry  a  color  different  from  the  rest  of  the  fruit.  In  P.
anceps  the  fruits  are  always  pyriform until  maturity,  when they  become globose
but  not  flattened;  the  sepals  are  generally  the  same color  as  the  fruit.  The fruits
of  P.  anceps  have  a  pronounced  golden  sheen  (visible  under  a  10  x  lens)  when
young,  whereas  those  of  P.  barahonae  are  never  golden.  Trelease  (1916),  in  his
description  of  P.  cerinocarpum,  and  Leon  and  Alain  (1951)  recorded  the  fruit
color  as  red,  but  data  on  all  specimens  we  have  seen  list  it  as  white.

3.  Phoradendron  carneum  Urban,  Bot.  Jahrb.  Syst.  23:  1.  1897.  Type:  Mexico,
Jalisco,  hills  near  Guadalajara,  1888,  Pringle  1854  (holotype,  b,  de-
stroyed;  isotypes,  gh!,  ny!).  Figure  2d.

Stems  flattened,  rough-striate;  intemodes  flaring  above;  prophylls  prominent;
cataphylls  1  pair  on  lateral  branches  only,  basal,  scarcely  fused,  thick,  fleshy,
acute.  Leaves  sessile;  blade  linear,  straplike,  4.  8-7.  5  x  0.5-0.  7  cm,  apex  obtuse,
bases  meeting,  nerves  all  basal.  Plants  dioecious;  inflorescences  1  or  2  per  leaf
axil,  to  2.5  cm  long,  axis  ca.  2  mm  thick  when  dry;  cataphylls  lacking;  prophylls
prominent;  bracts  nearly  fused,  forming  infundibular  tube;  fertile  intemodes
2,  type  la;  flowers  5  to  11  per  bract,  orientation  irregular.  Fruits  globose,  in
spreading  cup  with  papillate  margins,  red-orange,  warty,  sepals  closed.

Distribution.  Mexico  (Guanajuato,  Jalisco,  Michoaccin,  Oaxaca,  Puebla,  Que-
retaro),  Trinidad.

There  are  two  possible  explanations  for  the  apparent  disjunction:  if  the
species  has  often  been  misidentified  in  herbaria  the  range  may  be  more  con-
tinuous  than  is  evident  here;  or  the  two  Trinidad  specimens  may  be  mislabeled.
Both  collected  by  Eggers,  they  are  dated  12/83  and  2/83  but  are  otherwise
unnumbered.  Most  of  Eggers’s  other  Caribbean  collections  are  numbered.  Eg-
gers  was  in  Trinidad  in  1883,  but  he  had  been  in  Veracruz  and  Oaxaca  from
April  1865  to  November  1867  when  he  was  in  the  Danish  army.  Urban  (1902)
did  not  discuss  any  Eggers  collections  from  Mexico,  but  these  “Trinidad”
specimens  may  have  actually  been  collected  while  Eggers  was  in  Oaxaca  or
traveling  through  southern  Mexico  after  his  discharge  from  the  army.
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pistillate  spikes  of  the  two  species  are  not  at  all  alike.  In  P.  grisebachianum
they  are  slender  with  three  or  four  fertile  intemodes;  the  flowers  are  mostly  in
triads  borne  well  above  the  midpoint  of  the  intemode  and  produce  red  to  red-
orange  berries  that  dry  rough-wrinkled.  In  P.  hexastichum  they  are  thick  and
clavate  with  four  or  five  fertile  intemodes;  the  flowers  are  in  a  type  lb  arrange-
ment  and  extend  to  the  bottom  of  the  intemode,  producing  white  berries  that
dry more or less smooth and blackish. The confusion is created by the staminate
spikes,  which  are  type  lb  in  both  species.  The  only  difference  between  the  two
that  we  have  been  able  to  discover  is  that  the  members  of  a  pair  of  bracts  in
P.  grisebachianum  are  fused  to  form  a  straight-edged  flaring  cup  and  are  not
at  all  distinguishable;  in  P.  hexastichum  the  “cup”  is  clearly  bilobed  and  fre-
quently  white  margined.  Also,  because  P.  hexastichum  is  monoecious,  devel-
oping  fruits  are  present  on  all  but  very  young  specimens.  Defined  in  this  way,
the  two  species  have  nonoverlapping  ranges:  P.  grisebachianum  is  endemic  to
Jamaica,  whereas  P.  hexastichum  does  not  appear  to  occur  on  that  island.

8.  Phoradendron  gundiachii  Krug  &  Urban  in  Urban,  Bot.  Jahrb.  Syst.  24:
44.  1897.  Type:  “habitat  in  Cuba  in  summitate  Guayabon  m.  Jun.,”  C.
Wright  2650  (holotype,  b,  destroyed;  isotypes,  g,  gh!,  k!;  photo  of  g
specimen  at  ill!).  Figure  2i.

“ Phoradendron flavescens forma foliis majoribus," Griseb. Catal. PI. Cubens. 120.
1866; not P. flavescens Nutt. Type the same as for P. gundiachii.

Stems  flattened,  rapidly  becoming  terete;  cataphylls  1  or  2  pairs  at  base  of
lateral  branches  only,  second  pair  <  1  cm  above  first,  ovate,  spreading.  Leaves
with  petiole  4-9  mm  long;  blade  elliptic  to  ovate,  4.  6-6.  5  x  1.6-4.5  cm,  apex
rounded  to  obtuse,  base  cuneate,  nerves  obscure,  3  basal  veins  and  2  lateral
veins  joining  midvein  above  base.  Inflorescences  solitary  in  leaf  axils,  to  3  cm
long,  axis  ca.  1  mm  thick  when  dry;  cataphylls  1  pair;  bracts  shallowly  cleft
and  white  margined;  fertile  intemodes  2  or  3,  type  Id,  le,  or  triads;  flowers  3,
4,  or  6  per  bract;  pistillate  only  or  both  sexes  intermixed;  flower  orientation
irregular.  Fruits  globose,  white;  sepals  closed.

Distribution.  Endemic  to  Cuba.

See  discussion  under  Phoradendron  rubrum.  Urban  (1897)  noted  that  this
species  is  very  similar  to  P.  acinacifolium  C.  Martius.

9.  Phoradendron  haitense  Urban,  Symb.  Antill.  5:  334.  1  907.  Lectotype  (Tre-
lease,  1916):  Haiti,  ad  Petite  Riviere  de  l’Artibonite,  Picarda  1666  (b,
destroyed,  photo!  in  Trelease,  1916,  pi.  135).  Figure  2j.

Stems  flattened;  cataphylls  1  pair  at  base  of  lateral  branches  only,  not  fused,
ovate.  Leaves  with  petiole  5  mm  long;  blade  lance-linear  to  oblanceolate,  often
somewhat  falcate,  5-12  x  1-2  cm,  the  apex  acute  to  truncate,  often  mucronate,
the  base  tapering,  the  nerves  basal.  Inflorescences  1  per  leaf  axil,  to  3  cm long,
axis  ca.  1  mm  thick  when  dry;  cataphylls  lacking  or  1  pair,  like  bracts  flaring,
navicular,  entire,  and  white  margined;  fertile  intemodes  generally  2,  type  Id
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(1916).
Loranthus  torulosus  Kunth  in  Humb.,  Bonpl.,

443.  1818.  Type:  Colombia,  Popay&n,
6209-2.  88:  III.  7).  This  has  been  placed
onymy  of  Phoradendron  piperoides.  It  is  j

7  Trel.  Repert.  Spec.  Nov.  Regni  Veg.

■xt.

Phi FI.  Brasil.  5(2):  129,  134m.

in  Cuba  Orientali,  prope  Monte  Verde,  C.  Wright  220b  (holotype,  k!;
isotype,  gh!).  =  Dendrophthora  constricta  (Griseb.)  Eichler.

Phoradendron  crassifolium  (Pohl)  : in C. 5(2): 125.
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1868.  This  was  figured  by  Eichler  as  having  inflorescences  with  triads
at  the  top  and  the  bottom,  and  a  type  lb  arrangement  at  the  middle
intemodes.  Eichler  described  the  spikes  as  being  “2  x  (7-5-)  floris,  flo-
ribus  2  x  2  vel  2  x  3  seriatis.”  This  inflorescence  arrangement  is  different
from  that  of  P.  martinicense.  Eichler  also  drew  the  berries  as  smooth;
those  of  P.  martinicense  are  rough-warty.  See  also  discussion  under  P.
martinicense.

Phoradendron  giordanae  Warb.  Tropenpflanzer  9:  635.  1905,  nomen  nudum.
Cited  by  Trelease  (1916)  in  the  synonymy  of  P.  dichotomum  and  “lec-
totypified”  by  him  with  a  Venezuelan  plant,  Knoop  iii,  a  (b,  destroyed,
photo  at  ill!).  The  lectotype  appears  to  have  an  abnormally  enlarged
globose  inflorescence.  Either  the  plant  is  galled,  or  the  inflorescence
morphology  is  very  different  from  that  of  P.  dichotomum.

Phoradendron  hexastichum  (DC.)  Griseb.  var.  latifolium  Griseb.  Catal.  PI.
Cubens.  120.  1866.  Cited  in  Trelease  (1916)  as  a  synonym  of  P.  race-
mosum,  apparently  an  error.  Grisebach  described  no  varieties  under  P.
hexastichum,  although  on  the  same  page  he  listed  P.  latifolium,  which
is  referable  to  P.  piperoides  (Kunth)  Trel.

Phoradendron  juniperinum  Engelm.  Mem.  Amer.  Acad.  Arts,  n.s.  4:  58.  1849.
Type:  New  Mexico,  Santa  Fe,  1847,  Fendler  281  (holotype,  mo,  not
seen).  In  the  first  edition  of  the  Index  Kewensis,  this  species  is  listed  as
occurring  in  the  West  Indies,  but  this  is  obviously  in  error.  We  have
seen  no  specimens  or  any  other  reports  of  its  occurrence  there.

Phoradendron  lamprophyllum  Urban,  Repert.  Spec.  Nov.  Regni  Veg.  21:  54.
1925.  Type:  Cuba,  Prov.  Oriente,  sierra  de  Cristal,  1  100-1325  m,  Ek-
man  15983  (s,  not  seen).  =  Dendrophthora  hians  Urban,  fide  Kuijt
(1961).

Phoradendron  macrostachyum  (Jacq.)  Griseb.  FI.  Brit.  W.  Indian  Is.  314.  1860.
Type  of  Viscum  macrostachyon  Jacq.  is  Collectanea,  t.  5,  fig.  3.  1789.
Kuijt  (1961)  incorrectly  reported  the  transfer  of  the  epithet  to  Phora-
dendron  as  “P.  macrostachyum  (Sprengel)  Griseb.,  Cat.  PI.  Cub.  120,
1866.”  Sprengel  ([1824]  1825)  attributed  V.  macrostachyon  to  Jacquin
(1789),  who first  published the  epithet  and cited  a  plant  from Martinique.
Grisebach  then  transferred  the  name  to  Phoradendron  in  1860  (cited
above),  and  Eichler  transferred  Jacquin’s  name  to  Dendrophthora  in
1868.  The  type  should  be  Jacquin’s  plate.  Although  Kuijt  (1961)  placed
these  names  in  the  synonymy  of  Dendrophthora  flagelliformis  (Lam.)
Krug  &  Urban,  that  species  does  not  occur  on  Martinique.  Jacquin’s
plate  depicts  a  plant  fitting  the  description  of  D.  martinicensis  Kuijt.
The  Jacquin  name  thus  takes  priority,  and  D.  martinicensis  should  be
relegated  to  the  synonymy  of  D.  macrostachya  (Jacq.)  Eichler.

Phoradendron  macrostachyum  (Jacq.)  Griseb.  f.  parvifolia  Griseb.  Catal.  PI.
Cubens.  120.  1866.  Type:  C.  Wright  2652  (holotype,  goet!;  isotype,
gh!).  =  Dendrophthora  serpyllifolia  (Griseb.)  Krug  &  Urban.

Phoradendron  pepericarpum  A.  Gray,  U.  S.  Expl.  Exped.,  Phan.  742.  1854.
Type:  Brazil,  Wilkes  Exped.  s.n.  (gh!).  This  species  has  been  cited  as
being  synonymous  with  both  P.  crassifolium  (Pohl)  Eichler  and  P.  mar-





1986] KELLOGG  &  HOWARD,  PHORADENDRON

tograph of the type does not show enough detail for certain identification;
however, the leaves appear to be the wrong shape for P. quadr angular e.

Viscum  saururoides  DC.  Prodr.  Syst.  Nat.  Regni  Veg.  4:  280.  1830.  Phoraden-
dron  latifolium  (Sw.)  Griseb.  var.  saururoides  (DC.)  Griseb.  FI.  Brit.  W.
Indian  Is.  314.  1860,  nomen  confusum.  Type:  in  Cayenne,  Patris  s.n.
De  Candolle  based  his  species  in  part  on  V.  latifolium  Lam.,  for  which
the  type  is  a  specimen  of  Phthirusa,  and  in  part  on  “V.  racemosum
Aubl.?”  The  specimens  of  V.  saururoides  in  g-dc  (IDC  800.  663:  II.  2,
3)  can be referred to  Phoradendron piper  oides.  Urban (1897)  placed this
name in  the  synonymy of  P.  racemosum,  based  on  De  Candolle’s  citation
of Aublet.

Viscum  trinervium  Sprengel,  Syst.  Veg.  ed.  16  [17].  1:  488.  [1824]  1825,  not
Lam.  Type  not  found.  This  species  was  associated  with  Loranthus  vis-
cifolius  in  the  synonymy  of  V.  kunthianum  DC.

Philcox  (1978)  also  listed  Phoradendron  ayliffii  (as  ayliffi)  Philcox,  P.  fan-
shawei  Maguire,  P.  obtusissimum  (Miq.)  Eichler,  and  P.  perrottetii  (DC.)
Eichler  as  occurring  on  Trinidad.  We  found  no  Trinidad  specimens  of  these  at
k  and  have  been  unable  to  obtain  the  specimens  at  trin  cited  by  Philcox.  Since
the  first  is  endemic  to  Trinidad  and  the  latter  three  are  predominantly  South
American,  they  would  be  better  treated  in  a  monograph  including  the  South
American  phoradendrons.

Unplaced  Specimens

Grand  Cayman:  alt.  10-20',  Aug.  1938,  Kings  GC-388  (ny).  In  some  respects
similar  to  Phoradendron rubrum,  but  sepals  closed and leaf  apices  acute;
also  close  to  P.  quadr  angulare,  but  leaves  unusually  broad  for  their
length.

Hispaniola:  wet  woods  near  Cienaga  de  la  Culata,  Constanza,  alt.  1500-1600
m,  parasitic  on  Symplocos  berterii,  29  Nov.  1969,  Liogier  17139  (gh,
ny).  Sterile;  venation  not  apparent;  cataphylls  small,  unusually  far  above
the node.

Trinidad:  heights  of  St.  Anne,  11  April  1920,  Britton  &  Hazen  1691  (gh).
Sterile;  leaf  shape  variable;  not  obviously  assignable  to  any  species.
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APPENDIX. Index to specimens seen.

(1) Phoradendron anceps ; (2) P. barahonae ; (3) P. carneum ; (4) P. dichotomum; (5) P.
flavens; (6) P. gracile ; (7) P. grisebachianum; (8) P. gundlachiv, (9) P. haitense; (10) P.
hartii\ (11) P. hexastichum ; (12) P. inequidentatum; (13) P. martinicense\ (14) P. mu-
cronatum; (15) P. northropiae, (16) P. ottonis\ (17 ) P. piperoides\ (18) P. quadrangulare\
(19) P. racemosum; (20) P. rubrum\ (21) P. solandrae ; (22) P. tetrapterunv, (23) P.
trinemum ; (24) P. undulatum ; (25) P. wattii.

Abbott 400 (1), 950 (18), 2777 (19).
Alexander s.n. at k (7).
Allard 15757 (18).
Anderson & Sternberg 3077 (17), 3429 (5).
Arnoldo 1023 (23).
Augusto 418 (17), 623 (18), 761 (18), 822 (18), 1253 (4), 1418 (18).
Ayliffe 14320 (12), 14371 (17), 14699 (16), 16499 (19).
Baker 2559 (18), 2602 (17), 14595 (19), 14606 (13).
Ball s.n. in 1882 (6).
Barclay & Proctor 38471 (23).
Barkley 3870 (25).

Beard 620 (23), 1103 (23), 1132 (13), 1420 (23).
Belanger 267 (23).
Bena 555 (23), 556 (23), s.n. in 1944-1946 (5, 23).
Bertero  439  (1),  710  (4),  1234  (18),  s.n.  in  1820  (19,  23),  s.n.  in  1821  at  g-dc  (14),

s.n. at g-dc (14).
Biolley 7078 (17).
Boldingh 1660B (23).
Bonpland s.n. at p-hbk (17), s.n. at p-hbk (18).
Brace 3428 (20), 4461 (20), 4643 (20), 5325 (15).
Britton  180  (5),  355  (25),  807  (23),  813  (22),  965  (7),  977  (7),  1889  (19),  1895  (23),

1927  (23),  1950  (18),  1985  (18),  2052  (18),  2119  (18),  2415  (18),  2687  (17),  2718
(14),  2719 (1),  2840 (18),  2991 (18),  3068 (23),  3144 (7),  3215 (7),  3283 (18),  3383
(7), 3668 (18), 3703 (25), 3734 (25), 3765 (25), 3773 (23), 3795 (23), 3905 (23), 3968
(5).

Britton & Brace 832 (20).
Britton & Britton 7352 (1), 7425 (19), 7837 (17), 7904 (17), 8058 (1), 8799 (19), 9561

(1), 10049 (18).
Britton, Britton, & Boynton 8292 (1).
Britton, Britton, & Brown 5817 (18), 5850 (1), 5854 (23), 6012 (2), 6235 (1), 6423 (23).
Britton, Britton, & Cowell 10241 (18), 13106 (8).
Britton, Britton, & Hazen 1001 (13).
Britton, Britton, & Marble 1946 (1).
Britton, Britton, & Wilson 4687 (18), 5579 (18).
Britton & Bruner 7547 (11).
Britton & Cowell 1293 (23), 1301 (1), 1352 (1), 1940 (18), 4127 (1 1), 4131 (4), 12553

(18).
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Britton,  Cowell,  & Brown 3918 (19),  4348 (18),  4570 (1),  4578 (18),  4814 (23),  4816
(1).

Britton, Cowell, & Shafer 12919 (18), 12928 (17).
Britton, Earle, & Wilson 4585 (18).
Britton, Freeman, & Brown 2760 (23).
Britton, Freeman, & Watts 2701 (16), 2708 (16).
Britton & Hazen 1691 (23), 1726 (16).
Britton, Hazen, & Mendelson 1288 (5), 1800 (5).
Britton & Hollick 1861 (7), 1890 (23), 2772 (7).
Britton & Marble 2245 (18), 2248 (23).
Britton, Matz, & Char don 6873 (11).
Britton & Millspaugh 5867 (20), 6325 (20).
Britton & Shafer 1640 (1), 1644 (18), 1831 (1), 1844 (23).
Britton, Stevens, & Hess 2470 (17), 2535 (19), 2564 (22), 2569 (1 1).
Britton & Wilson 4886 (18), 5147 (4), 5327 (4), 5644 (18).
Britton, Wil  on & Uon 15313 (18).
Broadway 1843 (17), 1864 (1 1), 1873 (17), 2265 (18), 2596 (13), 3982 (17), 4528 (17),

6013 (17),  6145 (1),  6626 (13),  6945 (18),  7396 (5),  7468 (5),  7546 (17),  7574 (16),
7617 (23), 7708 (13), 7709 (23), 7914 (1), 8084 (23), 8976 (10), 9088 (1), 9148 (18),
9692 (18), 9693 (17), *.*. in 1895 (11), s.n. in 1918 (17), s.n. on 19 Sept. 1918 (18).

Broeder 1972 (23).
Brown 51 (7), 394 (18).
Campbell 6398 (b, 25; bm, ny, 23), 6604 (1), 6605 (23).
Claussen 252 (14).
Clemente 2705 (6),  3443 (18), 4327 (18), 4406 (17), 6082 (18), 6417 (17), 6445 (18),

7178 (18).
Clemente & Liogier 4075 (17).
Coker 303 (20), J5S (20).
Combs 299 (18), 347 (20), 348 (20).
Cooley 8217 (23), 8718 (17).
Correll 41617 (23), 41719 (23), 43463 (20), 43845 (23), 44495 (20), 45843 (23), 45851

(23), 46047 (23), 46410 (23), 47412 (23), 47418 (23), 48366 (20), 48382 (23), 49396
(15), 49954 (23), 49975 (23).

Correll & Correll 48129 (20), 50546 (20), 51033 (18).
Correll & Evans 43978 (20).

• Correll & Popenoe 42708 (20), 51421 (20).
Correll & Proctor 47802 (20), 47812 (15), 47876 (20), 48709 (20), 48890 (20).
Correll & Sauleda 50452 (23).
Cowan 1403 (17), 1449 (23), 1536 (17), 1594 (23).
Cowan & Forster 1466(17).
Cowell 626 (19), 755(18).
Crawford 783 (7).
Crosby, Hespenheide, & Anderson 249 (25), 466 (7).
Crueger 111 (5), s.n. at it (18).
Curran & Haman 87 (23).
Day 320 (18), 331 (17).
Dunbar 60 (23), 298 (23).
Duss  100  (14),  101  (a,  24;  gh,  1),  1372  (14),  1373  (23),  1374b  (ny,  1;  ny,  13),  1375

(11),  2966  (ny,  13;  ny.  24).  2964  23;  ny,  1),  2969  (ny.  1;  ny,  13),  2969b  (1),
3852  (14),  3891  (13),  3902  (ny,  1;  ny,  13),  3904  (24),  4099  (23),  4137  (11),  4137a
(13), 4156 (14), 4157 (gh, 13; ny, 24), 4415 (11), 4417 (ny, 1; ny, 23), 4418 (gh, 24;

Eggers 93 (23), 661 (5), 880 (1), 926 (1), 946 (5), 1184 (18), 1651 (18), 1682 (2), 1741
(19), 1845 (4), 1895 (2), 2011 (19), 3847 (20), 4668 (17), 4778 (18), 4840 (17), 4902
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(17), 6140 (1 1), 6396 (17), 6398 (14), 6746 (5), s.n. in Feb. 1883 (3), s.n. in Dec. 1883
(3) .

Egler 39-169 (14).
Ehrenberg s.n. at ny (18).
Ekman  340  (9),  413  (1),  706  (18),  1495  (18),  1523  (18),  1954  (17),  2186  (18),  2828

(19), 4136 (17), 4460 (1), 5076 (1 1), 5150 (1 1), 5750 (1 1), 6243 (18), 6443 (14), 6492
(1), 6666 (17), 6708 (14), 7217 (19), 9083 (22), 9180 (18), 9370 (17), 9589 (14), 9601
(1), 9604 (9), 9615 (1), 9626 (18), 9978 (20), 10482 (17), 10695 (4), 10696 (17), 11342
(4)  ,  11402 (18),  12343 (18),  13710 (18),  14306 (17),  14462 (8),  14721 (20),  14795
(17), 14919 (17), 16276 (11), 18382 (18), 19134 (1).

Ernst 1107 (17), 1180 (23), 1202 (13), 1365 (23), 1572 (23), 1583 (13), 1640 (14).
Eyerdam 317 (14), 363 (5), 506 (4).
Faris 158 (18).
Fendler 651 (18), 654 (17), 1810 (18).
Fishlock 52 (23).
Focke s.n., photo at k ( 1 9).
Forsstrom s.n. at ny (23).
Fuertes 240 (14),  275 (a,  ny,  p,  2;  bm, k,  19),  383 (18),  827 (18),  927 (2),  1393 (14),

1531b (2).
Gallo 522 (23).
Garber 11 (2), 24 (18).
Gillis 8980 (17), 8992 (7), 11683 (23), 12076 (23), 12990 (20).
Gillis & Proctor 11548 (20).
Guildings.n. in 1826 at gh (23), s.n. at k (5), s.n. at k (1 1), s.n. at k (23).
Haenke  s.n.  atPR(ll).
Hahn 296 (bm, k, p, 14; gh, k, p, 23), 298 (13), 550 (1), 733 (1), 1092 (23), 1385 (14),

1386 (1 1), 1870 (23).
Haney 1824 (23).

Harris  6203  (5),  6341  (7),  6376  (7),  6383  (23),  6392  (6),  6393  (22),  6395  (25),  6599
(25), 6659 (1), 6676 (23), 6680 (25), 6703 (1), 6781 (23), 6926 (22), 7264 (23), 8138
(23), 9220 (7), 9568 (23), 9696 (25), 10175 (23), 10188 (25), 10202 (7), 10339 (17),
10861 (7), s.n. at ny (25).

Harris & Britton 10519 (25), 10529 (23).
Harris & Lawrence C155283 (5).
Hart s.n. in 1896 at p (10), 6113 (17), 6117 (10).
Heller 6161 (23), 6186 (18), 6188 (1).
Heller & Heller 205 (18), 514 (19).
Hess 675 (1 1).
Hill 121 (17), 3172 (15), 3181 (20).
Hioram  1306  (18),  1832  (18),  1910  (17),  2021  (17),  2080  (18),  2112  (17),  4093  (11),

7593 (1), 7596 (17), s.n. at ny (1), s.n. at ny (18).
Hioram & Maurel 2418 (17), 2508 (17).
Hitchcock s.n. in 1890 at b (destroyed; photo at ill) (25).
Hodge 650 (23), 1149 (1), 1439 (13), 3981 (5).
Hodge & Hodge 1832 (5),  2085 (13),  2231 (14),  2233 (14),  2524 (23),  2975 (5),  3784

(23).
Holdridge 1002 (9), 1842 (11).
Howard  4805  (18),  4806  (18),  6627  (18),  10760  (23),  10853  (23),  11023  (23),  11191

(5) , 11349 (23), 11510 (1), 11670 (5), 12091 (18), 18243 (23), 18375 (23).
Howard & Howard 82 13 (14), 8732 (4), 8782 (19), 8837 (2), 9504 (18), 9676 (18), 18037

(17),  18798 (11),  18853 (23),  18871 (11),  18888 (17),  19384 (13),  19427 (5),  19530
(17).

Howard, Howard, & Howard 18933 (23), 19041 (23).
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Howard & Nevling 15950 (1), 16013 (1 1).
Howard & Proctor 13541 (17), 14244 (17).
Howard, Proctor, & Steam 14744 (23), 14916 (7).
Hunnewell 18824 (17).
Hunnewell & Griscom 14301 (17).
Imray 212 (1), 217 (1), 386 (5),
Isert s.n. at p-lam (23).
Jack 4089 (18), 4571 (18), 4708 (18), 5582 (18), 7001 (11), 7778 (11), 8533 (6).
Jenman 4678 (12).
Jertmie 1131 (5), 1158 (23), 1206 (23).
Jimenez 1745 (18), 5163 (18), 8110 (18).
Johnston 127 (23), 999 (23), 2029 (19), 2057 (22).
Judd 614 (7).
Kimber 917 (23).
Kings 14 (18),  365 (18),  CB91 (18),  CB91A (18),  LC36 (20),  LC43 (20).
Kostermans A15042 (13).
Kuntze 210 (19), 363 (4), 415 (19), 426 (22), 495 (18).
Laudat s.n. at k (24).
Lavastre 1904 (14), 1909 (18).
Leibolds.n. atPR(17).
Leon 162 (17), 352 (18), 3738 (18), 7249 (18), 7842 (18), 8128 (18), 11075 (8), 22820
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Lion & Cazanas 5909 { 18).
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Leonard & Leonard 12198 (k, 19; ny, 11), 12574 (18), 12670 (18), 13144 (18), 13661
(1), 14710 (14), 14760 (14).

Linden 1960 (17).
Liogier 1085 (17), 1631 (23), 4077 (18), 9122 (23), 9137 (23), 9215 (17), 9305 (1), 9729

(18), 9876 (17), 10000 ( 11), 10563 ( 1), 10593 (1), 10634 (1), 10635 (22), 10763 ( 11),
11045  (4),  11112  (18),  11256  (4),  11305  (11),  11682  (14),  12351  (18),  12361  (4),
12490  (17),  12531  (18),  12649  (14),  12730  (2),  12969  (4),  13204  (19),  13393  (22),
13553  (4).  13593  (\5).  13911  (IS).  15939  (4),  13969  (4).  14037  (14),  14141  (14)!
14317  (4),  14962  (14),  15208  (14),  15570  (14),  15837  (11),  16294  (2),  17043  (1),
17582  (2),  17583  (4)  S5  (18)  /  (14)  18459  (1  18541  (17)  19842  (18)
20810 (18), 20831 (4), 21318 (18), 21685 (11), 22515 (2), 26742 (23), 26877 (4).

Liogier & Clemente 978 (17).
Liogier & Liogier 1940 (17), 18737 (19), 18895 (18), 19397 (4), 20493 (23), 20514 (14),

21612  (14),  22518  (14),  22521  (19),  23477  (4),  23945  (4),  24492  (19),  24892  (18),
25170  (1),  25401  (23),  25486  (4),  26742  (23),  29500  (17),  29929  (17),  30895  (11),
30936 (17), 30941 (11).

Liogier, Liogier, & Jiminez 8244 (23).
Liogier, Liogier, & Martorell 28178 (19), 28362 (1).
Liogier, Liogier, & Solano 30776 (2), 30780 (18), 30795 (2).
Liogier, Vivaldi, & Diaz 27924 (23).
Lloyd 207 (24), 208 (5), 463 (23), 764 (14), 765 (11), 913 (23).
Luna 163 (2), 358 (11), 596 (8), 692 (11), 8059 (2).
Lunt 6616 (18).
Macfadyen s.n. at k (5), s.n. at k (23), s.n. at k (25).
Marble 231 (25).
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Marcano & Jiminez 5451 { 11).
March 938 (18), 942 (17), 1316 (23).
Maxon 1675 (18), 4337 (17).
Maxon & Killip 681 (5), 1055 (25).
McDale s.n. at bm (20).
Morton 5682 (23), 5729 (23).
Mouret 275 (23).
Nash 98 (14), 150 (19), 633 (4).
Nash  &  Taylor  947  (23),  1021  (23),  1151  (4),  1251  (17),  1314  (23),  1322  (18),  1342

(23), 1529 (14), 1580 (14).
Nicholson s.n. (23).
Norman 191 (18), 247 (5).
Northrop & Northrop 551 (15), 740 (19).
Orcutt 3867 (25).
De la Ossa s.n. in 1825 at g-dc (11), s.n. at g-dc (17).
Perrottet s.n. in 1824 at g-dc (23).
Philcox 7549 (17).
Philcox & Kalloo 7171 (22), 7172 (18), 7180 (13), 7211 (5), 7321 (17).
Philcox, Kalloo, & Jurawan 7387 (13).
Philcox & Wood 7069 (17).
Philcox, Wood, & Kalloo 7517 (10).
Phillipson 696 (7), 792 (5).
Picarda 1666 (9).
Plie 218 (18), 501 (17), 576 (18), s.n. at p (19), s.n. at p (1), s.n. at p (23).

Pohl 868 (24), 4319 (17).
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Preneloup 507 (19), 570 (18).
Pringle 80 (18), 1854 (3).
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Ramage s.n. at bm (17), s.n. at k (24).
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Rehder 1214 (18), s.n. on 13 Feb. 1903 (a, 6; a, gh, 25).
Ricksecker 302 (1), 304 (19), s.n. at gh (1).
Roig 3889 (18).
Roig & Cremata 2198 (11).
Rose, Fitch, & Russell 3353 (23), 3701 (18), 3852 (23), 3993 (14).
Rugel 165 (18), 269b (18), 270 (17).
Rusby 1544 (12).
Sagra s.n. at p (18).
Sandwith 1741 (17), 1809 (23).
Sastre 5394 (23), 6520 (1 1).
Sastre & Fournet 2519 (23), 2656 (a, 24; p, 1).
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Sastre & Sastre 4309 (5).
Shafer  159 (18),  296 (20),  314 (23),  320 (23),  331 (17),  363 (18),  371 (20),  563 (18),

600 (23), 607 (23), 815 (18), 1109 (18), 1622 (18), 2003 (23), 3270 (17), 3427 (17),
8116  (17),  8517  (17),  8582  (17),  8590  (11),  8601  (17),  8737  (17),  8817  (4),  11823
(18), 11828 (18), 12109 (18), 12178 (8), 12403 (18).

Shafer & Fitch 1472 (1).
Sieber 227 (bm, k, p, 11; g-dc, 13).
Sintenis  339  (17),  339b (1),  885  (18),  887  (23),  1270  (17),  2347  (19),  2348  (4),  2836

(1 1), 3035 (18), 3058 (4), 3246 (23), 3428 (23), 4154 (17), 4288 (4), 4614 (17), 5383
(11), 5562 (18), 5926 (19), 6060 (1), 6114 (4), 6758 (22), s.n. in Jan. 1885 (18), s.n.
in Feb. 1885 (1), s.n. in Dec. 1885 (4), s.n. on 1 Jan. 1886 (23), s.n. in Jan. 1886 (19),
s.n. in Feb. 1886 (4), s.n. in April 1886 (22), s.n. in Oct. 1886 (2), s.n. in Feb. 1888

Small & Carter 8479 ( 15).
Smith 10154 (23), 10189 (23), 10315 (14), 10492 (23).
Smith & Smith M34 (23),  245 (17),  248 (17),  297 (1 1),  374 (5),  1305 (1),  1306 (23),

1623 (22).
Snow s.n. atK(13).
Spruce 2112 (1 1).

Stearn 805 (23).
Stehle 49 (17), 70 (23), 73 (23), 117 (23), 373 (1), 374 (14), 375 (14), 1016 (13), 1021

(13), 1035 (ny, p, 13; ny, p, 24), 1130 (13), 1637 (17), 2074 (ny, 13; p, 14), 2162 (24),
2458 (17), 2462 (1), 2489 (23), 2560 (24), 2561 (23), 2562 (24), 2899 (14), 2900 (1),
2903  (14),  2904  (14),  2944  (23),  5627  (13),  6249  (23),  6450  (11),  6608  (17),  7228
(11), s.n. at a (23).

Stehle & Stehle 2452 (1), 2459 (24), 3368 (1), 6585 (11), 77/25 (23).
Stevens & Hess 3107 (1), 3301 (1).
Stevenson 2098 (1).
Stimson 1484 (19), 2033 (17), 3346 (1), 3459 (17).
Stoffers 2555 (23), 3541 (23).
Sturrock 377 (23), 559 (13).

Taylor 28 (19), 223 (18), 328 (1 1), 338 (18), 415 (19), 4
Toepffer 661 (5), 880 (1), 965 (18).
Turckheim 2616 (18), 3284 (11).
Ule4800 (17).
Underwood & Earle 1311 (17).
Underwood & Griggs 211 (18), 383 (18), 554 (23), 671 (
Vaga s.n. at b (destroyed; photo in Trelease, 1916) (14).
Valeur 429 (19), 707 (14), 800 (18).
Van Hermann 4887 (17), 809 (17).
Varannes.n. in 1851 (14).
Wagner 472 (17), 1372 (1), 1704 (1).
Watt 6219 (5), 6221 (25).
Webster 5598 (5).
Webster & Wilson 4829 (18), 4859 (6).
Weir s.n. on 16 Jan. 1925 (18), s.n. on 17 Jan. 1925 (14).
Weir & Faris s.n. on 14 Nov. 1924 (18).
West & Arnold 167 (25), 564 (6), 882 (17), 941 (18).
Wilbur 7713 (10), 7973 (5), 8113 (23), 8280 (23).
Wiles W9 (10), W30 (10), W35 (18).

Wilson  1405  (17),  1748  (18),  7250  (23),  7254  (23),  7315  (23),  7449  (20),  7457  (20),
7532 (20), 7579 (20), 7814 (23), 7851 (23), s.n. at k (25).
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Winters 562 (18).
Wolcott 2633 (18).
Wood & Atchison 7405 { 18).
Woodbury s.n. at ny (17), s.n. at ny (18).
Wright  217  (17),  1251  (4),  1251a  =  216  (17),  1252  (11),  1300  (k,  20;  other  Wright

1300 = Dendrophthora), 1300b (20), 1302 (18), 2650 (8), s.n. at bm (17).
Wright, Parry, & Brummel 458 (1), 459 (2).
York 253 (5).
Yuncker 17005 (6), 17085 (6).
Zuloaga s.n. at ill (18).
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