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only   2   spores   to   each   promycelium,   instead   of   the   normal   4   basidio-
spores.   We   are   as   yet   uncertain   as   to   the   constancy   of   this   character;
neither   are   we  yet   oriented  as   to   its   probable   significance.

The   general   characters   and   systematic   arrangement   of   the   short-
cycled   rusts   which   we   have   found   to   produce   promycelia   are   described
below,   under   6   species.   These   are   all   considered   in   our   title   to   be
Endophyllum-like,   although  it   will   be  noted  that   only  4   of   the  6   species
are   really   placed   in   this   genus.   The   first   one   described   is,   in   fact,   not
at   all   aecidioid,   but   uredinoid   in   its   fructifications;   while   the   last   one
of   the   list,   while   aecidioid,   differs   sufficiently   from   Endophyllum   to
justify  its  being  placed  in  a  separate  genus.

Botryorhiza   Whetzel   &   Olive,   gen.   nov.

Cycle   of   development   includes   only   telia.
Pycnia   unknown   (probably   not   formed).
Telia   subepidermal,   erumpent;   teliospores   thin-walled,   oval,   one-

celled,   borne   singly   on   long   pedicels;   each   germinating   apically   on
maturity   to   produce   a   promycelium   with   4   basidiospores;   haustoria
botryose,   or   irregularly   branched.

Type   species,   Botryorhiza   Hippocrateae   Whetzel   &   Olive,   on
Hippocratea   voluhilis.   The   generic   name   is   derived   from   the   fact
that   this   form   produces   large,   botryose   haustoria,   a   character   ap-

parently occurring  also  in  certain  smuts. ^

Botryorhiza   Hippocrateae   Whetzel   &   Olive,   sp.   nov.

O.   Pycnia   wanting   (probably   not   formed).
III.   Telia   mostly   hypophyllous   but   sometimes   amphigenous   or

caulicolous,   generally   from   a   localized   mycelium,   sometimes   from   a
systemic   invasion   affecting   entire   young   shoots  ;   localized   sori   densely
crowded   in   more   or   less   orbicular   or   irregularly   shaped,   somewhat
hypertrophied   pulvinate   areas,   i   mm.-i   cm.   or   more   across,   the
affected   areas   yellowish   when   young,   when   older   becoming   whitish
due   to   the   germination   of   the   spores;   in   older   leaves   often   killing
affected   spots,   which   turn   brown,   the   resultant   rounded,   swollen
dead   areas   then   bearing   a   striking   resemblance   to   certain   insect   galls.

Telia   pulverulent,   erumpent,   from   a   definite,   superficial,   uredinoid

 ̂ Lutman  (Some  contributions  to  the  life  history  and  cytology  of  the  smuts.
Trans.  Wis.  Acad.  Sci.  16:  1191-1244.  1910)  has  figured  botryose  haustoria  in
Doassansia  deformans.    (See  his  figs.  44,  45.)
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hymenium   which   arises   just   under   the   epidermis,   without   peridium;
tehospores   uninucleate,   borne   singly   at   the   end   of   pedicels   which
arise   from   a   binucleate   mycelium,   13-14   by   18-24   jjl,   thin-walled,   oval,
with   a   rounded   apical   protuberance,   germinating   apically   at   maturity
to   produce   each   a   long,   cross-septate   basidium   (promycelium)   bearing
4  basidiospores   (sporidia),   similar   in   shape  to   the   tehospores   and  8   by
11-12^1.

Vegetative   mycelium   composed   of   coarse   intercellular   hyphae,
made   up   of   binucleate   cells,   some   of   which   send   large   botryose,   or
irregularly   shaped,   haustoria   into   adjacent   cells.

On   Hippocrateaceae   :

Hippocratea  voluhilis  L.,  Porto  Rico  (W.  &  O.  No.  87,  type ;  figs.  1,2).
It   would   indeed   be   peculiar   if   this   conspicuous   fungus   had   entirely

escaped   description.   We   are,   however,   unable   to   find   any   published
matter   pertaining   to   it.   It   is,   perhaps,   not   so   strange   that   it   has
escaped   inclusion   in   the   rusts.   In   the   collections   at   the   Agricultural
Experiment  Station  at  Rio  Piedras  we  found  it  classed  as  an  insect  gall ;
really   quite   a   logical   place   for   an   old   specimen,   when   judged   alone
from  its  gross  appearance.

As   is   well   known,   many   tropical   rusts   are   pale   and   inconspicuous
and   otherwise   quite   unlike   the   yellowish   or   brownish   rusts   with   which
we   are   familiar   in   colder   climates;   further,   according   to   Professor
Arthur,   ''all   of   the   so-called   species   of   Eriosporangium   and   Argomyces
are   white-spored,   as   well   as   the   uredinia   of   Uredinopsis   and   many
others."   And   he   adds:   "I   see   no   reason   why   this   is   not   a   true   rust,
although  a   very   unusual   one."^

It   is,   indeed,   quite   likely   that   the   coarse   mycelial   hyphae   and
the   remarkable   botryose   haustoria   will   prove   to   be   unusual   features
among  rusts  ;   and  that   these  are  characters   which  are  doubtlcvss   more
prevalent   among   smuts   than   among   rusts.   But,   on   the   other   hand,
the  spores  are  cut   off   externally,   much  as  in  Uromyces,   from  the  ends
of   protruding   hyphae;   and,   further,   the   spore-bearing   hyphae   are
always   produced   in   a   more   or   less   regular,   superficial   hymenial   layer,
which   arises   in   hypodermal   regions,   generally   just   under   the   epidermis.
The   latter   are   undoubtedly   rust   characteristics   and   not   those   of   smuts.
It   is   of   considerable   interest,   indeed,   to   find   in   this   form   characters
common  to  both  smuts  and  rusts,   thus  adding  emphasis  to  the  general

6  In  letter  of  October  6,  1916.
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belief   in   a   common   ancestry   and   a   present   near   relationship   for   these
two^great  groups.

Endophyllum   circumscriptum   (Schw.)   Whetzel   &   Olive,   comb.   nov.

Aecidium   circumscriptum   Schw.;   Berk.   &   Curtis,   Journ.   Phila.   Acad.
Nat.   Sci.   II.   2:   283.   1853.

Aecidium   Cissi   Wint.   Hedwigia   23:   168.   1884.
O.   Pycnia   epiphyllous,   few,   subepidermal,   rarely   breaking   through

the  epidermis,   about   80-85  ix   broad  in   section.
III.   Telia   amphigenous   but   mainly   hypophyllous,   aecidioid,   nu-

merous, crowded,  cup-shaped,  borne  in  rounded,  somewhat  hyper-
trophied,   pulvinate   areas;   peridium   recurved,   slit   into   a   few   coarse
segments;   teliospores   catenulate,   more   or   less   rounded-angular   or
irregular   from   pressure,   12-13   by   15-18   ijl.
On   Vitaceae:

Cissus   sicyoides   L.,   Brazil,   Costa   Rica,   Cuba,   Dutch   Guiana,
Jamaica,   Porto   Rico,   St.   Thomas   {figs.   3,4).

Endophyllum   Wedeliae   (Earle)   Whetzel   &   Olive,   comb.   nov.

Aecidium   Wedeliae   Earle,   Muhlenbergia   i:   16.   1901.
O.   Pycnia   probably   not   formed.
III.   Telia   mainly   hypophyllous,   aecidioid,   densely   clustered,   borne

in   light   yellowish   areas   of   somewhat   irregular   shape;   peridia   scarcely
emergent,   evanescent;   teliospores   catenulate,   globoid   or   more   or   less
angular   from   pressure,   12-13   by   16-18   ix.

On   Compositae:

Wedelia   trilohata   (L.)   Hitch.   Porto   Rico,   Jamaica   and   other   West
Indian   Islands   {figs.   13,   14).

This   is   perhaps   the   commonest   of   the   Endophyllums   growing   in
Porto   Rico.   As   stated   above,   it   was   this   very   abundance   that   made
us   suspicious   of   any   possible   connection   with   Puccinia   canaliculata,
as  had  been  suggested  by  Stevens.

Endophyllum   decoloratum   (Schw.)   Whetzel   &   Olive,   comb.   nov.

Aecidium   decoloratum   Schw.   Berk.   &   Curtis,   Journ.   Phila.   Acad,   Nat.
Sci.   II.   2:   283.   1853.

Aecidium   Clihadii   Syd.   Ann.   Myc.   i:   333.   1903.
O.   Pycnia   probably   not   formed.
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III.   Telia   hypophyllous,   aecidioid,   in   rounded   or   sometimes   ir-
regular, more  or  less  numerous  areas,  2-7  mm.  in  diameter;  peridia

evanescent,   sometimes   short   cylindrical,   with   incised   margin;   telio-
spores  catenulate,   globoid  or  more  or  less  angular  from  pressure,   12-13
by  16-18  fjL.

On   Compositae:

Clihadium   arhoreum   J.   D.   Smith,   Mexico.
Clihadium   Donnell-Smithii   Coult.,   Guatemala.
Clihadium   erosum   (Sw.)   DC,   Porto   Rico   {figs.   11,   12).
Clihadium   surinamense   L.   Dutch   and   French   Guiana.
We   found   this   Endophyllum   only   on   the   slopes   of   the   eastern

mountains   of   Porto   Rico,   especially   the   foothills   of   El   Yunque   and
El   Duque.

Endophyllum   Stachytarphetae   (Henn.)   Whetzel   &   Olive,   comb.   nov.

Aecidium   Stachytarphetae   P.   Henn.   Hedwigia   Beibl.   38:   71.   1899.
O.   Pycnia   probably   not   formed.
III.   Telia   hypophyllous,   aecidioid,   one   to   few   in   number   to   each

leaf,   occurring   in   rounded,   or   somewhat   irregular,   rather   inconspicuous,
pulvinate   areas;   peridia   evanescent;   teliospores   catenulate,   globoid
or  more  or  less  angular  from  pressure,  14-15  by  15-25  /x.
On   Verbenaceae:

Stachytarpheta   cayennensis   (L.   C.   Rich.)   Vahl   {Valerianodes   cayen-
nensis   (L.   C.   Rich.)   Kuntze)   Porto   Rico,   Santo   Domingo,   Bolivia,
Colombia   {figs.   5,   6).

Stachytarpheta   dichotoma   Vahl,   Brazil   (E.   Ule   No.   2163.)
According   to   Professor   Arthur,   this   is   the   first   time   this   rust   has

been   reported   from   North   America.   We   found   it   only   at   Rio   Piedras,
in   a   little   valley   near   the   Experiment   Station.   This,   also,   was   the
only   locality   in   which  we  found  the   host.

Endophylloides   Whetzel   &   Olive,   gen.   nov.

Cycle   of   development   includes,   so   far   as   is   known,   only   telia.
Pycnia   unknown,   (probably   not   formed).
Telia  erumpent,   the  chains  of  spores  adhering  to  form  more  or  less

extended,   cylindrical   columns,   about   2-4   times   as   long   as   broad,   waxy
or   horny   when   dry.     Peridium   wanting,   or   at   least   inconspicuous.
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Teliospores   catenulate,   one-celled,   germinating   at   the   apex   of   the
column.

Type   species,   Endophylloides   portoricensis,   on   Mikania   cordifolia.
This   form   differs   markedly   from   Endophyllum   in   that   the   latter   is

much   more   aecidium-like,   with   usually   prominent   peridium-cup   and
pulverulent   masses   of   spores.   Similarly,   while   undoubtedly   resem-

bling in  some  respects  the  type  genus  of  Dietelia,  D.  verruciformis  P.
Henn.,   yet   we  regard  the  absence  of   an  evident  peridium  and  the  pos-

session of  comparatively  long,  horny  columns  of  teliospores  in  Endo-
phylloides, in  contrast  to  the  strongly  developed  peridial  cells  and  the

globose   or   subglobose   telia   in   Dietelia,   as   sufficiently   distinctive   to
warrant   the  formation  of   the  new  genus.

Endophylloides   portoricensis   Whetzel   &   Olive,   sp.   nov.

Aecidium   expansum   Arth.   Mycol.   7;   317.   1915   (not   A.   expansum
Diet).

O.   Pycnia   probably   not   formed.
III.   Telia   chiefly   hypophyllous,   sometimes   petiicolous   or   cauli-

colous,   short-cylindrical,   forming   more   or   less   waxy   or   horny   columns
about  3^  mm.  in  diameter  by  0.5-1  mm.  long,  aecidioid,  borne  in  irregu-

larly  shaped  areas,   0.5-1  or  more  cm.  in  diameter;   peridial   cells   in-
conspicuous, often  collapsed,  scarcely  forming  a  continuous  peridium;

teliospores  rounded  or  oval,   12-15  by  15-20  ju,   in  long  persistent  chains,
separated   from   each   other   by   prominent   intercalary   cells.

On   Compositae:

Mikania   cordifolia   (L.   f.)   Willd.,   Porto   Rico   (Whetzel   &   Olive,
No.   83,   type,   figs.   7-10).

Mikania   odoratissima   Urban,   Porto   Rico.
The   first   host   is   found   very   commonly   all   over   the   Island;   and   the

fungus   is   also   quite   generally   distributed.   Mikania   odoratissima,   on
the   other   hand,   is,   in   our   experience,   much   rarer.   Our   collections   of
the   latter   were   made   only   on   the   mountain   slopes   of   El   Yunque   and
El   Duque,   at   the   extreme   eastern   end   of   the   Island.

Brooklyn   Botanic   Garden   and   Cornell   University
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EXPLANATION   OF   PLATES   I-III.

All  photos  except  Fig.  3  were  taken  by  Mr.  L.  Buhle,  of  the  Brooklyn  Botanic
Garden.    Figure  3  is  from  a  photograph  taken  in  Porto  Rico  by  Prof.  Whetzel.

Fig.  I.    Botryorhiza  Hippocrateae,  on  leaves  of  Hippocratea  voluhilis.
Fig.  2.    The  same,  enlarged;  X  about  4.
Fig.  3.  Endophylhim  circumscriptum,  on  leaf  of  Cissus  sicyoides;  X  about  2.
Fig.  4.    The  same;  X  about  3^.
Fig.  5.    Endophyllum  Stachytarphetae,  on  leaves  of  Valerianodes  cayennensis.
Fig.  6.    The  same,  enlarged;  X  about  4.
Fig.  7.  Endophylloides  portoricensis,  on  petiole  of  leaf  of  Mikania  odoratissima;

enlarged;  X  about  4.
Fig.  8.    The  same;  X  about
Fig.  9.    The  same,  on  leaf  of  Mikania  cordifolia.
Fig.  10.    The  same;  X  about  3.
Fig.  II.  Endophyllum  decoloratum  on  leaf  of  Clibadium  erosum;  X  about  3^.
Fig.  12.    The  same;  X  about  3.
Fig.  13.  Endophyllum  Wedeliae,  on  leaves  of  Wedelia  trilobata;  X  about  3^.
Fig.  14.    The  same;  X  about  3.



American   Journal   of   Botany.   Volume   IV,   Plate   I.

Olive   and   Whetzel:   Endophyllum-like   Rusts.





American  Journal  of  Botany. Volume  IV,  Plate  II.

Olive  and  Whetzel:   Endophyllum-like  Rusts.





American  Journal  of  Botany. Volume  IV,  Plate  III

Olive  and  Whetzel:   Endophyllum-like  Rusts.





FEBRUARY,   1917   ITo.   2

AMERICAN

JOURNAL   OF   BOTANY

OFFICIAL   PUBLICATION   OF   THE

BOTANICAL   SOCIETY   OF   AMERICA

CONTENTS

Fifteen-  and  sixteen-chromosbme  Oenothera  mutants.  ̂. . .  .Anne  M.  Lutz  53

The  influence  of  temperature  on  the  growth  of  Enddthia  parasitica.
Neil  E.  Stevens  112

PUBLISHED

IN   COOPERATION   WITH   THE   BOTANICAL   SOCIETY   OF   AMERICA

BY  THE

BROOKLYN   BOTANIC   GARDEN

At   41   North   Queen   Street,   Lancaster,   Pa

Entered  as  second-class  matter  February  21,  1914,  at  the  post  office  at  Lancaster,  Pennsylvania,
under  the  act  of  March  3,  1879.



AMERICAN

JOURNAL   OF   BOTANY

Devoted   to   All   Branches   of   Botanical   Science

ESTABUSHED  I9I4

EDITED   BY   A   COMMITTEE   OF'   THE

BOTANICAL   SOCIETY   OF   AMERICA

(      EDITORIAL   COMMITTEE
F.  C.  Newcombe,  Editor-in-Chief,
-         University  of  Michigan

C.   Stuart   Gager,   Business   Manager   R.   A.   Harper,
Brooklyn   Botanic   Garden   Cohtmbia   University

Irving   W.   Bailey,   A,   S.   Hitchcock,
Bussey   Institutio7i   Bureau   of   Plant   Industry

H.   H.   Bartlett,   Edgar   W,   Olive,
University   of   Michigafi   Brooklyn   Bota.nic   Garden

A.  G.  Johnson,  University  of  Wisconsin
(Representing  American  Phytopathological  Society)

The  Journal  is  published  monthly,  except  during  August  and  Septeniber.
Subscription  price,  $5.00  a  year.  Single  copies  60  cents,  plus  postage.  Postage  will
be  charged  to  all  foreign  countries,  except  Mexico,  Cuba,  Porto  Rico,  Panama,
Canal  Zone,  Republic  of  Panama,  Hawaii,  Pnilippine  Islands,  Guam,  Samoan
Islands,  and  Shanghai.  Postage  to  Canada  20  cents  a  volume  on  annual  subscrip-

tions ;  to  all  other  countries  in  the  Postal  Union,  40  cents  a  volume  on  annual  sub-
scriptions-

The  pages  of  the  Journal  are  open  to  members  of  the  Botanical  Society  of
America,  or  candidates  approved  for  membership.

Manuscript  offered  for  publication  should  be  typewritten,  and  should  in  iall
cases  be  submitted  to  the  Editor-in-Chief.

Papers  are  limited  to  24  pages  in  length,  exclusive  of  plates,  except  that  ad-
ditional pages  may  be  arranged  for  at  cost  rate  to  authors  (approximately  $1.50  a

page).
Proofs  should  be  corrected  immediately  on  receipt,  and  returned  to  American

Journal  of  Botany,  Brooklyn  Botanic  Garden,  Brooklyn,  N.  Y.
Illustrations,  other  than  zinc  etchings,  and  tabular  matter  should,  in  general,

be  restricted  to  approximately  ten  percent  of  the  number  of  pages  of  text.  Authors
may  be  charged  at  cost  rates  for  illustrations  and  tabular  matter  in  excess  of  that
amount  (approximately  $3.00  a  page  for  tabular  matter;  15  cents  per  square  inch
for   half-tones).   •

Separates  should  be  ordered  when  proof  is  returned.  Fifty  copies  without  cover
will  be  supplied  free;  cover  and  additional  copies  at  cost.

Remittances  should  be  made  payable  to  American  Journal  of  Botany.  Ten
cents  must  be  added  to  all  checks  not  drawn  on  New  York  City  banks.

Claims  for  missing  mimbers  should  be  made  within  30  days  following  their
date  of  mailing.  The  publishers  will  supply  missing  numbers  free  only  when  they
have  been  lost  in  the  mails.

Correspondence  concerning  editorial  matters  should  be  addressed  to  Prof.  F.
C.  Newcombe,  9  Geddes  Heights,  Ann  Arbor,  Mich.

Business  correspondence,  including  notice  of  change  of  address,  and  directions
concerning  reprints,  should  be  addressed  to  American  Journal  of  Botany,  Brook-

lyn Botanic  Garden,  Brooklyn,  N.  Y.,  or  41  North  Queen  Street,  Lancaster,  Pa.



Olive, E W  and Whetzel, Herbert Hice. 1917. "Endophyllum-like rusts of Porto
Rico." American journal of botany 4(1), 44–52. 
https://doi.org/10.1002/j.1537-2197.1917.tb05442.x.

View This Item Online: https://www.biodiversitylibrary.org/item/181265
DOI: https://doi.org/10.1002/j.1537-2197.1917.tb05442.x
Permalink: https://www.biodiversitylibrary.org/partpdf/314316

Holding Institution 
Smithsonian Libraries and Archives

Sponsored by 
Biodiversity Heritage Library

Copyright & Reuse 
Copyright Status: Not in copyright. The BHL knows of no copyright restrictions on this item.

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 22 September 2023 at 22:26 UTC

https://doi.org/10.1002/j.1537-2197.1917.tb05442.x
https://www.biodiversitylibrary.org/item/181265
https://doi.org/10.1002/j.1537-2197.1917.tb05442.x
https://www.biodiversitylibrary.org/partpdf/314316
https://www.biodiversitylibrary.org

