
BIOSYSTEMATICS  OF  SETCREASEA  BREVIFOLIA

S.  A.  Faruqi'  and  K.  L.  Mehra-

Sctcreasea  birvifolia  (Torr.)  Schum.  &  Sydow  is  a  highly
polymorphic  and  poorly  understood  species  distributed  in
northern  Mexico  and  southern  Texas.  Rose  (1899,  1903,
1911)  and  Matuda  (1955)  included  several  taxa  as  syn-
onyms  of  S.  hrt'vi  folia,  without  indicating  their  similarities
or  differences.  The  similarities  between  certain  taxa  are
so  strong  that  for  almost  sixty  years  S,  ovata  (Coulter)
Faruqi,  Celarier  &  Mehra  (Syn.  Tradescantia  leiandra  var.
ovata  Coultei-,  Contr.  U.  S.  Nat.  Herb.,  1:  50.  1890)  was
regarded  as  a  synonym  of  S.  hrevi  folia  (Torr.)  Schum.  &
Sydow.  Floral  morphology  and  crossing  data  suggested
that  S.  oral  a  Faruqi  et  al.  is  I'elated  to  the  S.  pallida  Rose  —
S.  purpurea  Boom  group  and  that  it  is  not  in  the  direct
evolutionary  line  of  S.  hrevi  folia  (Faruqi  et  al.,  1962).  An-
other  taxon,  Tradescantia  spcciosa  Buckley,  considered  by
Rose  (1899,  1911)  and  Matuda  (1955)  as  a  synonym  of  i.
brevifolia  and  treated  as  S.  huckleiji  Johnst.  (Johnston,
1944)  needs  taxonomic  consideration  since  no  barriers  to
crossability  exist  between  these  taxa  and  the  distinction
between  them  is  ecological  and  morphological  (Faruqi  and
Mehra,  1966).  Furthermore,  a  few  other  taxa  have  never
been  mentioned  or  included  within  S.  brevifolia  in  spite  of
their  resemblance  to  this  species.  One  such  taxon  was  col-
lected  from  the  Ottine  Swamp  of  Gonzales  Co.  in  Texas.
Its  plants  were  very  small,  hardly  six  inches  tall  and  with
very  narrow  leaves.  A  similar  plant  from  an  unknown
locality  was  present  in  our  living  collection  and  it  was
crossed  with  .S.  brevifolia.  The  F,  hybrid  resembled  other
plants  from  our  living  culture  and  herbarium  collections.
One  of  the  herbarium  sheets  resembling  this  hybrid  was
annotated  with  a  name  by  Bartell,  but  it  was  never  pub-
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lished.  It  is  important  to  note  that  all  of  the  foresaid  taxa
except  S.  ovata  are  characterized  by  narrow  connectives
and  pubescent  ovary.  Whether  these  taxa  should  be  in-
cluded  within  S.  brevifolia  or  should  be  treated  as  different
species  needs  consideration.  Besides,  the  origin  of  these
variations  should  also  be  considered.  Biosystematic  studies
were,  therefore,  undertaken  on  living  and  herbarium  speci-
mens  and  four  varieties  were  recognized  within  S.  hi-cvlfolm
(Torr.)  Schum.  &  Sydow.  The  results  are  reported  in  this

paper.

Setcreasea  brevifolia  (Torr.)  Schum.  &  Sydow,  in  Just,
Bot.  Jahrb.  27(1):  452.  1899  (1901).

Syn.  Tradescant'm  le'mndra  var.  brevifolia  Torr.,  in
Emory,  U.  S.  and  Mex.  Bound.  Survey,  225.  1859.
Zebrina  (?)  leiandra  Clark,  in  DC.  Monograph.  Phan.
3:  318.  1881.
Tradescanfia  leiandm  Wats.,  Proc.  Amer.  Acad.  18:  167.

1883.
Tradescantia  brevifolia  Rose,  Contr.  Nat.  Herb.  3:  323,

pi.  16.  1895.
Treleasea  brevifolia  Rose,  Contr.  Nat.  Herb.  5:  207.  1899.
Neotreleasea  brevifolia  Rose,  Contr.  Nat.  Herb.  8:  6.
1903.
Stem  8-30  cm  in  height;  sepals  3;  petals  3;  stamens  6,

epipetalous,  connectives  thick  and  narrow  ;  and  ovary  pubes-
cent.

Four  varieties  wei-e  recognized  within  S.  brevifolia.  The
stem  is  unbranched  and  the  leaves  are  3-4  cm  long  in  var.
1-  nanella.  The  stems  are  branched  and  the  lengths  of  the
leaves  are  5-6  cm  in  var.  2-  pulchella,  7-10  cm  in  var.
3-  brevifolia  and  10-13  cm  in  var.  4-  buckleyi.

1.  S.  brevifolia  var.  nanella  Faruqi  et  Mehra,  var.  nov.
Caule  non  ramoso,  erecto,  10-20  cm  alto  ;  folia  lanceolata

vel  elliptico  —  lanceolata,  viridia,  3-4  cm  longa,  1-2  cm  lata.
HOLOTYPE  :  U.S.A.  Texas,  gonzales  co.,  Ottine  Swamp,

Cory  14581  (GH).  MEXICO:  D.F.  MEXICO:  Raynosa,  Run-
yon  20  (us)  ;  Clover  1932,  cultivated  (MICH).
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Cultivated:  Sctcrcasea  Taxon-1  (Mehra  et  al.,  1961).
Faruqi  and  Mehra  (1967)  reported  that  some  kind  of

genetic  barrier  seems  to  exist  between  the  varieties  brcvi-
folia  and  nanclla  since  only  three  hybrids  could  be  obtained
from  forty  pollinations  attempted  between  them.  Both
varieties  have  24  somatic  chromosomes  and  exhibit  similar
cytological  irregularities  during  meiosis  (Mehra  et  al.,  1961  ;
Faruqi  and  Mehra,  1967).  Binomial  was  a  good  fit  to  the
distribution  of  multivalents  during  metaphase  I  of  micro-
sporogenesis  in  the  var.  brvvifolia,  indicating  that  all  six
groups  of  four  chromosomes  had  an  equal  chance  of  pairing
as  a  quadrivalent  (Mehra  et  al.,  1969).  In  the  var.  nanella,
the  binomial  was  not  a  good  fit  to  the  distribution  of  mul-
tivalents,  indicating  diflferential  pairing  behaviour  of  the
chromosomes  during  metaphase  1  of  microsporogenesis
(Mehra  et  al.,  1969).  Thus,  chromosomal  differentiation
seems  to  have  taken  place  in  the  evolution  of  the  var.
nanella.

2.  i\  brvvifolia  var.  pulchella  Faruqi  &  Mehra,  var.  nov.
Caule  ramoso,  delicatulo,  prostrate  vel  subascendente,  15-

25  cm  longo;  folia  lanceolata,  elliptico-ovata,  viridia,  5-6
cm  longa,  1.5  cm  lata.

HOLOTYPE:  MEXICO:  tamaulipas,  Cerro  El  Palmer
S.  of  Cruillas,  Clover  13763  (Micii).  D.F.  MEXICO:  Bart  el
13763  (MICH);  Clover  14920;  cultivated  number  and  the
name  of  the  collector  not  given  (mich).  U.S.A.:  Texas:
HIDALGO  CO.,  Lundell  &  Limdell  9944  (us)  ;  Cory  20465
(GH)  ;  Corpus  Christi,  Mcally  1894  (gh).

Faruqi  and  Mehra  (1966,  1967)  reported  that  hybrids
between  varieties  brevifolia  and  nanella  resemble  an  un-
described  taxon  (now  called  var.  pulehella)  represented  in
living  culture  and  herbarium  si)ecimens.  While  the  types  of
chromosomal  irregularities  were  similar  in  the  parents  and
hybi-ids,  the  binomial  was  not  a  good  fit  to  the  distribution
of  multivalents  in  one  of  the  three  hybrids  (Mehra  et  al.,
1969).  It  would  suggest  difl!'erential  pairing  behaviour  of
chromosomes  in  this  hybrid.  The  survival  of  such  chromo-
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some  types  with  structural  hybridity  is  enhanced  owing  to
the  vegetative  mode  of  reproduction.

3.  S.  brevifolia  var.  brevifolia
Syn,  Tradescantia  Jeiand.ra  var.  brevifolia.  Torr.,  in

Emory  U.  S.  and  Mex.  Bound.  Survey  225.  1859.
Stem  branched,  prostrate  or  slightly  ascending,  about

30  cm  long;  leaves  ovate,  purple-green,  7-10  cm  long  and
2-3  cm  wide.

HOLOTYPE:  mountains  near  the  mouth  of  the  Pecos
River,  Oct.  19,  1852,  Blgelow  1500  a  (NY).  MEXICO:  Vic-
toria,  Palmer  601447  (F).  U.S.A.  TEXAS:  Corpus  Christi,
Rose  1896  (GH),  839905  (GH)  ;  Neahj,  07.457  (F,  GH,  us)  ;
Heller  1427  (GH,  MO,  US)  ;  Mullry  1895  (US).  CULTIVATED:
Norton  1737019  (mo)  ;  Rose,  July  21,  1896  (GH,  us).

The  type  specimen  is  deposited  in  the  N.Y.  Botanical
Garden  Herbarium,  but  it  is  not  in  a  condition  that  its
floral  morphology  could  be  worked  out.  The  type  description
mentions  a  pubescent  ovary,  but  the  sketch  of  the  floral
parts  on  the  herbarium  sheet  shows  glabrous  ovary.  Since
there  is  no  way  to  find  out  the  actual  position,  the  words
from  the  description  are  taken  as  correct.

4.  S.  brevifolia  var.  buckleyi  (Johnst.)  Faruqi  &  Mehra,
comb.  nov.

Syn.  Tmdescanfia  speeiosa  Buckl.,  Proc.  Acad.  Phila.
1862  :  9.  1863,  non  L.f  .  or  H.B.K.

Setereasea  buckleyi  Johnst.,  Jour.  Arn.  Arb.  25:  54.
1944.

HOLOTYPE:  U.S.A.  TEXAS,  Corpus  Christi,  Buckley,
number  not  given  on  the  sheet  (Acad,  of  Natural  Sciences,
Philadelphia).  MEXICO:  tamaulipas,  near  Santa  Terasa,
Johnston  5491  (UT)  ;  north  of  Almada,  Johnston  5707
B(UT)  ;  Herman  13763;  New  Victoria,  collector  not  known
(UT).

Johnston  (1944)  changed  T  radescantia  speeiosa  Buckl.  to
5.  buckleyi  and  stated,  "S.  brevifolia  is  found  from  the
Chisos  and  Davis  Mts.  to  the  lower  Pecos  River,  and  mor-
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phologically  it  is  a  low  plant  with  coarse  rhizomes  ;  whereas
S.  buckleyi  is  a  plant  of  the  coastal  region  of  Texas  which
has  a  paler  corolla  and  a  loosely  branched,  elongated,  trail-
ing  stem."

The  only  difference  between  this  variety  and  var.  brevi-
folia  is  its  larger  more  or  less  elliptic  leaves,  10-13  cm  long
and  2.8-4.2  cm  wide  ;  longer  internodes  and  many  branches
from  the  base  forming  mounds  in  its  natural  habitat.  Under
greenhouse  conditions,  however,  the  plants  usually  referred
to  as  hrevifoUa  do  possess  leaves  as  big  as  var.  buckleyi
and  it  is  very  difficult  to  differentiate  between  these  varieties
(Faruqi  and  Mehra,  1966).  The  inland  populations  of  var.
b  rev  i  folia  exhibit  shortening  of  leaves  towards  its  northern
area  of  distribution  as  compared  to  the  southern  area.  This,
however,  does  not  seem  to  be  the  case  with  coastal  plants  of
var.  buckleyi  (Faruqi  and  Mehra,  1966).  Under  natural
conditions  var.  buckleyi  is  certainly  taller  than  var.  brevi-
folia.  Under  greenhouse  conditions  it  grows  no  taller  than
var.  brevifolia  and  is  slow  growing  and  late  flowering.

Under  laboratory  conditions  varieties  brevifolia  and  buck-
leyi  could  be  crossed  fairly  easily  and  the  seeds  were  pro-
duced  when  either  one  was  used  as  the  female  parent.  Thus,
there  is  no  genetic  barrier  between  these  varieties  and  the
distinction  between  them  is  ecological  and  morphological.
But,  one  specimen  {Johnston  5491)  from  north  Texas  re-
sembled  var.  brevifolia  in  a  few  characters  and  var.  buckleyi
in  others,  indicating  some  gene  exchange  between  these
varieties.  Since  thess  taxa  demonstrate  some  degree  of
morphological  differences  and  have  different  ecological  pref-
erences,  they  only  deserve  varietal  status.

Mexico  is  the  center  of  origin  of  the  genus  Setcreasea,
and  it  is  here  that  all  of  the  primitive  species  such  as  S.
tumida  Rose,  S.  nustralis  Rose,  S.  purpurea  Boom  and  S.
pallida  Rose  are  distributed  (Faruqi  and  Mehra,  1966).
Primitive  species  of  this  genus  have  leaves  larger  than  those
of  the  advanced  ones  ;  by  the  same  token  a  tendency  towards
the  shortening  of  the  shoot  is  also  present  in  the  advanced
species.  Thus,  the  leaves  are  larger  and  the  stems  are  longer
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in  the  populations  of  S.  hrevifoUa  distributed  in  the  south
(i.e.,  northern  Mexico  and  southern  Texas)  than  those  in

the  populations  distributed  in  the  north  (i.e.,  mid  Texas).
Thus,  the  var.  nanella  seems  to  have  originated  from  5.
hrevifoUa  var.  brevifolia  in  the  process  of  its  northward
migration  followed  by  ecological  adaptation.  It  seems  that
in  the  origin  of  variations  in  S.  brpvifolia  ecological  adapta-
tion  has  played  an  important  role  when  migration  from
warm  climate,  where  growing  seasons  are  long,  to  cold
climate,  where  the  seasons  for  its  growth  are  short,  took
place.  An  absence  of  this  type  of  variation  from  south  to
north  in  the  coastal  population  (var.  buckleyi)  seems  to  be
correlated  with  the  mild  climate  of  the  coastal  areas.  In
fact,  the  leaves  became  longer  and  broader  in  the  coastal
area.  Experimental  hybrids  between  varieties  brevifolia
and  nanella  resembled  var.  pulchelki  and  their  leaf  lengths
were  intermediate  between  those  of  their  parents.

In  Setcreasea  brevifolia,  the  chromosome  races  with
somatic  chromosome  numbers,  12  (Richardson,  1935),  23
(Celarier,  1955;  Mehra  et  al.,  1961),  24  (Darlington,  1929;

Richardson,  1935,  Mehra  et  al.,  1961),  25  (Bose,  1962)  and
36  (Anderson  and  Sax,  1936)  have  been  reported.  The
materials  of  S.  brevifolia  used  in  this  study  had  23  (var.
brevifolia)  and  24  (vars.  nanella,  pulchella  and  buckleyi)
somatic  chromosomes.  The  previous  reports  on  the  chromo-
some  morphology  indicated  that  changes  in  the  chromosome
structure  are  taking  place  in  this  species  (Darlington,  1929  ;
Richardson,  1935).  The  chromosome  and  genetic  differen-
tiation  is  not  uniform  in  all  six  sets  of  four  chromosomes  in
the  var.  nanella  (Mehra  et  al.,  1969).  It  is  assumed  that
S.  brevifolia  is  in  an  active  stage  of  evolution,  in  which
euploidy,  aneuploidy,  structural  hybridity,  and  hybridiza-
tion  between  its  varieties  seem  to  be  playing  a  major  part.
The  vegetative  mode  of  reproduction  and  perennial  habit
seem  to  be  responsible  for  the  maintenance  of  varieties
within  this  species.  Through  the  forces  of  selection  some  of
these  varieties  are  fixed  in  certain  ecological  niches,  and
wherever  possible  self-incompatibility  ensures  interpopula-
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tion  gene  exchang^e  through  natural  crossing.  The  range  of
morphological  variation  encountered  is  due  to  these  factors,
which  in  combination  with  each  other  produce  an  effect
similar  to  that  of  facultative  apomicts,  exhibiting  restricted
gene  exchange  (Baker,  1958,  1959;  Celarier  et  al.,  1958;
Faruqi,  1963;  Faruqi  and  Mehra,  1968).
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