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At  various  times  botanists  have  constructed  phylogenetic  dia-

grams  to  show  the  evolutionary  relationship  of  the  various  families

of  plants,  but  in  all  of  these  family  trees  the  attempt  has  been  made

to  represent  the  actual  evolutionary  history  of  each  plant  group.

Beyond  representing  the  general  lines  of  evolution  of  the  vegetable

kingdom,  these  diagrams,  it  seems  to  the  writer,  do  not  go.  Haeckel

in  his  "  Phylogenie  der  Protisten  und  Pflanzen  "  gives  elaborate

tables  to  represent  the  phylogeny  of  different  plant  groups,  Camp-

bell  in  his  lectures  on  the  "Evolution  of  Plants"  (1899)  gives  at

the  close  of  each  important  section  of  his  book  family  trees  of  the

algae,  fungi,  mosses,  ferns  and  flowering  plants.  Bessey^  in  1897

discussed  before  the  Botanical  Society  of  America  the  phylogeny

and  taxonomy  of  the  angiosperms,  while  Engler  in  The  Botanical

Gazette  in  May,  1898  (pp.  338-352),  discusses  the  taxonomic  divi-

sion  of  the  spermatophytes,  as  an  abridged  treatment  of  the  same

subject  in  Parts  IL,  III.  and  IV.  of  the  supplement  to  his  "  Die

natiirlichen  Pflanzenfamilien."  Bonnier  and  Sablon  give  useful

^  Bessey,  Charles  E.,  "  The  Phylogeny  and  Taxonomy  of  Angiosperms,"
Botanical  Gazette,  XXIV  (1897).
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tables  of  taxonomic  relationships  in  their  large  text-book  of  botany

C  Cours  de  Botanique  Phanerogames  ").

Bearing  upon  this  same  field  of  botanical  speculation  and  inves-

tigation,  a  number  of  important  papers  have  appeared  which  ap-

proach  the  subject  from  the  morphologic  and  histologic  sides.  Cur-

tis  in  his  ''Text-Book  of  General  Botany"  (1897)  conjectures  the

nature  of  the  affinities  of  monocotyledons  and  dicotyledons,  stating

that  the  monocotyledons  may  be  considered  as  a  branch  that  has

departed  from  the  dicotyledonous  type  and  become  structurally

weak  owing  to  their  aquatic  habitat.  He  also  gives  a  short  state-

ment  of  the  evolution  of  the  flower  and  of  floral  types.  One  of  the

most  interesting  theories  regarding  the  evolution  of  the  higher

flowering  plants  is  one  proposed  by  Balfour^  on  the  philosophy  of

water  and  vegetation.  In  this  paper,  Balfour  traces  the  evolution

of  the  types  which  being  exposed  to  the  failure  of  water  show  con-

sequential  difficult  movement  of  the  sperm  cells  and,  therefore,  have

adapted  themselves  gradually  to  a  dry  environment  by  the  develop-

ment  of  flowers  and  true  seeds.  Campbell-  describes  the  causes

that  led  to  the  general  abandonment  of  the  aquatic  habit  and  the

adoption  of  a  land  habit,  which  characterizes  the  predominant  plants

of  the  present  time.  The  adoption  of  the  seed  habit,  according  to

Scott,^  gives  the  plant  possessing  such  a  habit  the  following  ad-

vantages  :
1.  Pollination  on  the  parent  plant,  and  consequently  greater  cer-

tainty  in  bringing  together  the  two  kinds  of  spores.

2.  Fertilization  either  on  the  plant  or  at  least  within  the  sporan-

gium  giving  greater  certainty  of  success  and  protection  at  the  criti-
cal  moment.

3.  Protection  of  the  young  prothallus  from  external  dangers.

Rendle  in  the  New  Phytologist  (11:66,  1903)  considers  the

origin  of  the  perianth  in  seed  plants,  and  later  in  1904  in  his  book

the  "  Classification  of  Flowering  Plants  "  traces  the  affinities  of  the

^  Balfour,  Prof.  I.  Bayley,  '*  Philosophy  of  Water  and  Vegetation,
Nature,  64:  557,  October  3,  1901.

^Campbell,  D.  H.,  "The  Origin  of  Terrestrial  Plants,"  Science,  n.  s.,
XVII:  93,  1903.

^  Scott,  D.  H.,  "Origin  of  the  Seed  Habit,"  Nature,  68:  377-3^2,  1903.
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gyninosperms  and  the  monocotyledons  in  a  clear  and  lucid  manner.

Ethel  Sargant^  from  detailed  macroscopic  and  microscopic  studies

of  a  large  number  of  seeds  and  seedlings  describes  the  dicotyledon-

ous  seedlings  that  show  a  well-marked  cotyledonary  tube,  thus  sug-

gesting  the  origin  of  monocotyledons  from  a  dicotyledonous  stock.

She  gives  a  complete  bibliography  of  the  more  important  articles

that  have  recently  appeared  on  the  subject,  mentioning  the  work

of  Lyon  on  the  embryogeny  of  Nelumbo  and  Holm  on  Podophyllum

peltatiim  and  Erigenia  bulbosa.  Harris^  in  a  short  article  gives  a

brief,  but  useful,  resume  of  the  attitude  of  modern  botanists  on  the

origin  of  monocotyledons  from  dicotyledons.  Coulter  and  Cham-

berlain  believe  that  the  phylogeny  of  the  angiosperms  will  always

remain  a  baffling  problem.  They  believe  that  there  is  not  sufficient

evidence  of  the  rnonophyletic  origin  of  monocotyledons  and  dicoty-

ledons  as  claimed  by  Jeffrey,  Queva,  Sargant  and  others.  They

believe  that  the  facts  are  strongly  in  favor  of  an  independent  origin

of  both  monocotyledons  and  dicotyledons.

Having  briefly  reviewed  the  current  theories  concerning  the

origin  and  taxonomy  of  the  angiosperms,  it  falls  to  the  lot  of  the

writer  to  describe  the  taxonomic  charts  which  accompany  this  ac-

count.  In  the  arrangement  of  the  dicotyledonous  and  the  mono-

cotyledonous  families,  the  plan  has  been  adopted  of  showing  the

generally  recognized  affinities  of  the  different  groups,  rather  than

absolutely  relying  on  the  proven  natural  descent,  or  evolutionary

relationship.  Wherever  that  descent  has  been  established  definitely

by  botanical  investigation,  it  has  been  incorporated  in  the  accom-

panying  charts.  Absolute  affinity  is  an  extremely  difficult  matter

to  determine  in  families  of  such  widely  diversified  structure.  It  is

important,  however,  to  have  some  phylogenetic  scheme  which  will

picture  in  a  diagrammatic  way  the  supposed  relationship  of  the

numerous  plant  families.  Such  diagrams,  the  author  believes,  will

greatly  assist  in  the  future  investigation  of  the  morphology,  embry-

ology  and  phylogeny  of  the  flowering  plants.

^  Sargant,  Ethel,  "  Theory  of  the  Origin  of  Monocotyledons  founded  on
the  Structure  of  their  Seedlings,"  Annals  of  Botany,  XVII  :  1-92,  Jan.,  1903.

-  Harris,  J.  Arthur,  "  Monocotyledons  or  Dicotyledons,"  The  Plant
World,  VI  :  79,  Apr.,  1903.
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In  the  preparation  of  the  two  original  charts  illustrating  the

taxonomy  of  the  monocotyledons  and  dicotyledons,  the  author  has
been  greatly  assisted  by  Engler  and  Prantl's  "Die  natiirlichen

Pflanzenfamilien,"  Englers'  "Syllabus  der  Pflanzenfamilien  "
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(1898),  Warming's  "Systematic  Botany,"  Le  Maout  and  Decais-

ne's  "General  System  of  Botany"  (Mrs.  Hooker's  translation),
Lindley's  "Vegetable  Kingdom"  and  Rendle's  "Classification  of
Flowering  Plants"  (Volume  I.).
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Referring  to  the  chart  illustrating  the  taxonomy  of  the  mono-

cotyledons,  the  families  may  be  divided  roughly  into  two  groups,

the  aquatic  and  terrestrial.  Such  aquatic  orders  as  Naiadacese,

Typhacese,  Sparganiaceae,  Potamogetonacese  and  Aponogetonaceae

are  according  to  the  views  of  the  writer  undoubtedly  primitive.

The  remarkable  male  flower  of  Naias  in  having  a  terminal  stamen,

which  has  either  four  longitudinal  loculi,  or  one  central  one,  and

the  female  flower  with  unilocular  gynoecium  and  single  erect  ovule

with  pollination  under  water  are  no  doubt  primitive  characters.

The  Butomacese  and  Alismacese,  as  families  of  the  order  Helobiales,

relate  themselves  according  to  some  authors  with  some  of  the  Ran-

ales.  And  if  the  Ranales  are  not  highly  evolved  in  structure,  having

apopetaly  and  apocarpy,  then  the  Helobic  families  are  comparatively

simple  for  the  same  reasons.

The  families  in  which  the  parts  of  the  flowers  are  surrounded

by  chaffy  scales,  namely  the  Cyperacese  and  the  Graminacese,  are

probably  not  as  closely  related  as  was  formerly  supposed.  Some

botanists  consider  that  the  grass  family  is  to  be  ranked  as  a  primi-

tive  order  and  not  a  degraded  liliaceous  type  through  the  Juncacese.

This  view  the  author  believes  is  the  correct  one,  and  he  has,  there-

fore,  removed  the  Juncaceae  from  nearness  to  the  Cyperaceae  and

placed  it  as  a  more  primitive  form  of  Liliales  with  dry,  scarious

perianth  segments.  The  families  with  petaloid  perianth  segments

the  author  has  placed  on  two  separate  limbs  of  the  family  tree.  On

one  limb  will  be  found  the  families  in  which  the  ovary  is  superior

and  on  the  other  those  families  in  which  the  ovary  is  inferior.  Smila-

ceae  represent  the  most  modified  liliaceous  type  and  Juncaceae  the

least  modified.  The  Bromeliaceae,  Marantaceae,  Amaryllidaceas,

Orchidaceae  and  Iridaceae,  include  the  most  modified  types  of  plants

with  inferior  ovary  and  are  indicated  by  as  many  distinct  branches

of  the  family  tree.  Thus  from  Burmanniaceae  one  proceeds  to  the

Orchidaceae  through  Apostasiae  and  Cypripediae.  The  family  Dios-

coreaceae  includes  plants  the  flowers  of  which  are  dioecious  forms

of  amaryllidaceous  flowers.  Beginning  with  IMusaceae  the  series

passes  through  Zingiberaceae  and  Cannaceae  to  the  Marantaceae,  and

the  botanist  finds  a  strongly  marked  parallelism  of  development,  the

most  marked  tendency  being  the  petaloid  development  of  the  sta-
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mens  and  the  style  with  the  reduction  of  the  number  of  fertile

stamens  to  one.

The  Palmac€3e  and  Araceas  stand  off  probably,  as  having  affini-

ties  with  each  other,  but  not  closely  related  to  the  other  petaloideous,

monocotyledonous  families.  Lemnacese  may  be  considered  to  be  a

modified  or  degraded  form  of  Aracese,  while  the  bromeliaceous

plants  with  superior  and  inferior  ovaries  show  affinities  to  the

Amaryllidacese  and  the  Liliaceae,  and  hence,  the  writer  has  placed

the  order  Bromeliacese  on  a  branch  near  where  the  two  upper  limbs

of  the  family  tree  diverge  from  each  other.  The  complete  liliaceous

structure  without  great  reductions  in  the  number  of  whorls,  but

with  generally  few  ovules  in  each  loculus  of  the  ovary,  is  found  in

the  Commelinacese,  while  the  Mayacaceas,  as  a  family,  is  closely

allied  to  the  Commelinacese.  The  Xyridaceae  are  marsh  plants  with

radical  leaves  arranged  in  two  rows  and  short  spikes  on  long  stalks.

The  flowers,  as  in  Commelinaceae,  have  sepals  (which,  however,  are

more  chaffy)  the  petals,  but  the  outer  series  of  stamens  is  want-

ing.  The  order  Eriocaulonacese  on  another  branch  is  sometimes

called  the  "  Compositse  among  Monocotyledons  "  with  radical  and

grass-like  leaves,  while  the  habit  of  the  plants  of  the  Restionacese

is  quite  similar  to  the  Cyperacese.
It  is  a  much  more  difficult  task  to  trace  the  affinities  of  the

dicotyledonous  families  of  plants.  Roughly  we  may  divide  the  fam-

ilies  into  the  Incompletse,  the  Apopetalse  and  the  Gamopetalse.  The

plants  of  the  primitive  Incomplet?e  are  all  or  nearly  all  of  them

provided  with  flowers  that  are  wind  pollinated.  Such  orders  as  the

Salicacese,  Myricaceae,  Juglandaceae,  Fagacese,  Betulacese  and  Cory-

lacese  are  not  only  wind  pollinated,  but  the  staminate  flowers  are  in

catkins,  thus  being  advantageously  situated  for  the  discharged  pollen

to  be  carried  away  by  the  wind.  The  perianth  in  these  orders  is

absent,  or  extremely  rudimentary.  The  affinities  of  these  primitive

dicotyledons,  as  the  writer  has  been  enabled  to  determine  them,  is

displayed  in  the  larger  of  the  two  accompanying  charts.

The  apopetalous  families  in  which  the  petals  are  absent  or  dis-

tinct  are  to  be  regarded  as  more  primitive  than  the  gamopetalous

families.  The  relationship  between  the  families  is  a  group  relation-

ship.  Thus  the  Loranthacese,  Rafflesiacese,  Balanophoraceae,  Santa-
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lacese  are  grouped  together  not  only  because  of  certain  structural

characters,  but  because  the  plants  of  these  orders  show  a  parasitic

habit  of  life.  The  Portulacacese,  Phytolaccacese,  Batidacese,  Caryo-

phyllaceae,  Amaranthaceae,  Chenopodiacese  and  Basellacese  form  an-

other  natural  group,  while  the  Cornacese,  the  Araliacese  and  the

Umbelliferse  form  still  another  important  branch  of  the  dicotyledon-

ous  family  tree.  The  families  that  by  the  agreement  of  most  botan-

ists  form  the  order  of  Rhoedales  are  Resedacese,  Cruciferse,  Cap-

paridacese,  Papaveraceas  and  Fumariacese,  while  the  families  that

belong  to  the  Ranal  Alliance,  and  are  thus  suggestive  of  the  Helo-

bial  Alliance  among  monocotyledons,  are  Ranunculacese,  Anonaceae,

Magnoliacese,  Berberidacege,  Calycanthacese,  Lauracese,  etc.  The

affinity  of  the  families  comprising  the  order,  or  alliance,  Rosales  is

also  very  strong.  For  the  other  groups  and  families,  the  endeavor

has  been  to  associate  them  together  in  such  a  manner  that  the  sys-

tem  of  branching  will  suggest  the  character  of  the  affinity,  whether

close  or  distant.  Thus  the  families  at  the  base  of  any  branch  are

considered  in  the  scheme  to  be  more  primitive  than  those  at  the

extremity  of  the  branch.  The  arrangement  of  the  lateral  branches

and  their  proximity  to  each  other  is  suggestive  of  close  or  distant

relationship.
The  Gamopetalse,  which  are  undoubtedly  the  highest  of  the  an-

giosperms,  naturally  group  themselves  into  two  main  trunks,  having

both  a  different  phylogenetic  origin.  The  writer  has  represented

these  main  branches,  at  the  suggestion  of  Campbell,^  as  Isocarpeae

and  Anisocarpese.  The  families  included  as  Isocarpese  show  an

ovary  that  consists  of  as  many  carpels  as  there  are  petals  in  the

flower,  and  such  families  are  considered  to  be  more  primitive  than

those  of  the  Anisocarpeae,  where  the  syncarpous  ovary  consists  of

a  less  number  of  carpels  than  there  are  petals  to  the  flowers.  A  few

of  the  isocarpous  plants  have  almost  distinct  petals  and  to  some

extent  connect  the  Apopetalae  and  the  Gamopetalse.  The  isocarpous

families  culminate  in  the  Ericaceae,  Primulaceae  and  Styracaceae.

The  great  majority  of  the  gamopetalous  families  belong  to  the  aniso-

carpous  division,  the  less  specialized  types  with  regular  tubular  or

funnel-shaped  corollas  being  the  morning  glories  (Convolvulaceae),

^  Campbell,  D.  H.,  "  The  Evolution  of  Plants,"  p.  213.
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phloxes  (Polemoniaceae)  and  nightshades  (Solanaceae).  The  ani-

socarpous  famiHes  culminate  in  the  order  Scrophulariacese,  Com-

positae  and  Caprifoliaceae.  The  composite  family  is  conceded  by

most  botanists  to  be  the  most  highly  evolved  and  successful  type  of

dicotyledonous  plants  and  is  represented  in  the  diagram,  therefore,

as  at  the  top  of  the  system.  It  is  not  only  the  most  successful  type,

but  it  is  essentially  a  type  of  comparatively  modern  evolution.

It  may  be  said  in  conclusion  that  many  of  the  families  represented

in  the  chart  occupy  tentative  positions.  More  thorough  work  must

be  done  on  many  plants  and  plant  families  before  we  can  feel  assured

of  the  true  relationship  of  many  of  our  most  widely  distributed

families  of  dicotyledonous  plants.  All  attempts  at  representing  the

affinities  in  a  diagrammatic  way  are  to  be  welcomed.



Harshberger, John W. 1907. "Taxonomic Charts of the Monocotyledons and
the Dicotyledons." Proceedings of the American Philosophical Society held at
Philadelphia for promoting useful knowledge 46(187), 313–321. 

View This Item Online: https://www.biodiversitylibrary.org/item/31172
Permalink: https://www.biodiversitylibrary.org/partpdf/211639

Holding Institution 
Harvard University, Museum of Comparative Zoology, Ernst Mayr Library

Sponsored by 
Harvard University, Museum of Comparative Zoology, Ernst Mayr Library

Copyright & Reuse 
Copyright Status: NOT_IN_COPYRIGHT

This document was created from content at the Biodiversity Heritage Library, the world's
largest open access digital library for biodiversity literature and archives. Visit BHL at 
https://www.biodiversitylibrary.org.

This file was generated 16 April 2022 at 14:03 UTC

https://www.biodiversitylibrary.org/item/31172
https://www.biodiversitylibrary.org/partpdf/211639
https://www.biodiversitylibrary.org

