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On  reading  accounts  of  floristic  studies  on  cer-  component  have  been  rare  m  Brazil  ( M.inl. .\ -in i  X
rados  in  Brazd,  one  rapidly  comes  to  realize  that  Martins,  1993).  Comparing  the  non-woody  compo-
the  majority  of  authors,  either  implicitly  or  explic-  nent    in   different    localities    in    Brazil,   Mantovani
itly,  consider  the  eerrado  flora  to  be  well  kno.i       i  i  ;>,.;;•  louud  a  local   richness  that  varied  between
to  have  low  richness.   |  ,,r  example.   Ui/./ini  il'>(<3.  I f >r>  species  in  the  Sena  Dourada  (state  of  Goia\s)
1971)  estimated  around  600  species  and  a  little  and  640  in  the  municipality  of  Lagoa  Santa  (state
over  200  genera  for  the  whole  eerrado  arboreal  and  of  Minas  Gerais).  In  an  area  of  343.42  ha  of  a  cer-
shrubby  flora,  but  Heringer  et  al.  (1977)  cited  193  rado  in  the  Reserva  Bioldgica  de  Moji  Guacu  (state
arboreal  and  shrubby  species  an, I   confirmed    |,  ss        ,|' >     »  |'     ,    ,     \|     ,  ,'   \|    r r i r i~  ,  \')'K\)  loiind
than  150  genera.  Even  recent  studies  (e.g..  Leitao  403  species  of  non-woody  angiosperms.  The  her-
Filho,  1992;  Ratter  et  al.,  1997)  have  estimated  the  haceoiis-siihshmbln    angiosperm   flora  of  the  cer-
mimber  ol  ai boreal  shrubby    spc<  ie-  for  the  cerra-  ratios  therefore   appeal-   lo  be   richer  than  the  ar-
dos  as  being  around  800.  Eiten  (1990)  has  been  boreal-shrubby  flora,  but  its  richness  varies  with
one  of  the  few  authors  to  suggest   that  the  thick-  physiognomy  (Mantovani,  1987).
stemmed  arboreal-shrubby  Mora  contains  more  than  It  can  also  be  argued  that  the  maximum  physi-
1000  species  and  that   the  denser  physiognomies  ognomic    and    floristic    expression,    together    with
may  reach  more   than    I  -">< >  arboreal   and   shrubby  maximum   spatial   continuity,  should  occur  in  the
species  per  hectare.  Castro  (1994;  see  Ratter  et  al.,  "nuclear"    (Labouriau,    1966),    "central"    (Rizzini,
1997)  made  an  extensive  survey  of  the  literature  in  1963),  or  "core"  (Eiten,  1972;  Ferri,  1977a)  areas.
order  to  gather  support  for  the  idea  that  the  arboreal  An  implication  of  tins  reasoning  is  that   marginal
and  shrubby  flora  ol  fhe  Brazilian  ee.rados  is  much  and   disjunct   areas   (Ratter  et   al.,   1988a)   should
richer   than   previously   assumed.   have   a   relatively   impoverished   flora   in   comparison

It  could  be  argued  that  as  the  cerrados  consist  to  the  nuclear  area,  although  they  may  be  supple-
ot     physiognomies    that     are    predominantly     grass-  merited   In    floristic  elements  Irom  the  siiWiriding
lands,  the  greatest  llorislie  richness  should  be  en-  vegetation  formations  (Eiten,    1972;   Fcrnandes  &
countered  in  the  non-woody  (herbaeeoiis-subshnib-  Bezerra,    1990;    Rizzini,    1963).    These    elements,

ie  vegetation.   Surveys  of  this  which  occur  preferentially    in  other   formations  and
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poi  i d  .   ,11  .1      Ins,  were  called  "accessory"
spe.  ics  or  elements  by  biz/ini  (  l()(>3).  Species  thai
.  ii  In-  1  en  ■  I.  id  i  in  nations,  or  show  a

,  elerence  for  cerrados,  were  termed  "char-
acteristic" species  ("especics  peculiares  ou  pro-

prias")  by  Rizzini  (1963).  He  considered  that  only
hie  wnodv  species  o<  rii.n  ing  n  :he  ""<  i  i  rudan"  (loi
esl  pliv-ini-Honn  >  eel.  Ill  he  designated  charui  leiis
lie  species,  thai  is,  esseiit lal Is  the  arbotvaJ  shiiibby
spei  ics.  I  lowever.  because  of  a  large  iiumher  of  ac
cessory  species  (seusu  Ki/./ini.  I ')(>3),  marginal  and
disjunct  cerrado  areas  generally  show  considerabl<
floristic  richness.

Although  this  might  suggest  that  cerrados  in
marginal  or  disjunct  areas  should  gradually  grade
into  other  formations,  they  are  usually  fairly  easily
distinguished  from  other  formations  in  the  neigl
borhood  by  their  physiognomy  and  florist  i.  ..-in
position,  often  with  a  number  of  common  well-
known  species.  The  fact  that  a  species  occurs,
grows,    and    re  pi
shows  that  it  is  adapted  to  the  local  conditions.  It
is   possible   to  construct   a  continuum  of  species

a-  u  ioni  those  restricted  to  very  local  areas
within  a  single  vegetation  type  to  those  that  are  very
widespread  and  occur'  in  several  different  forma
tions.  The  distinction  between  "characteristic"  and
"accessory"  species  then-lore  si  ems  rallun  ar'lfa  nal
and   t   u   <d   significance.
'!  Ik  s|,;llia  ai  d  't  r  poral  abundance  of  tl  e  d  lh  h  at
specio  also  catmo!  he  ignore,:.  \\  :ml<  r  n  igl  :  l>«
argued  that  a  species  typical  of  other  formations
and  occurring  only  sporadically  in  cerrados  should
he  considered  an  accessor}  species  (e.g.,  Ficus
spp.),  it  is  possibl  •  !o  find  <  tiiph  -  >f  -\  >•  u  -  hi  it
oc.air  with  ven  low  abundance  hut  on  \  in  eerrailo
areas  (such  as  Eugenia  ■inniin).  along  wid  mime:
ous     intermediate     situations    (such     a-     <'t>;<,r<t,-:,t

n  wlm  h  -p<
.  ics  thai  an- common  in  other  formations  also  occur
in  some  abundance  in  many  cerrados.  Once  again,
it  is  virtually  impossible  I  »  iiml  .i  clear  ilistiii.  tioti
between   *"a<  i  essi  in  araciei  islii       -p.      •
Mosl  floristic  studies,  moreover,  do  not  include  in-

formation on  abundance,  making  it  difficult  to  use

Although  cerrados  are  among  the  best  -ludied
vegetation  t\pcs  in  Brazil,  a  number  of  fundamental
questions  remain  unanswered  hist  now  i  -h.  I  oris
tically,  is  the  cerrado?  How  many  and  which  taxa
are  already  known?  What  is  the  proportion  of  still
mknovi  n/urudentifed/inid.-si  riot  d   Ia\a?   W  lial    an

tion?    In   addition   I   f   'he   H   >:   a   i
type  of  vegetal  i-        '    <  fun    a  mentally  on  col-

lections in  the  h    .        -■         I  ,-    have  been  well
collected?  To  what  extent  have  collections  been
widely  spread  or  have  they  concentrated  in  certain
aieasv  hi  winch  -0-101  -  are  <  olh  etions  sparse  01
10111  si  -in  I  In,  -,,  n  resent  1  irity  areas  for  fu-

ture work  and  should  be  clearly  identified.
Answers  to  these  questions  are  essential  for  any

attempt  to  establish  plans  for  conservation  and  fur-
■hei  investigation  ol  tl  i<i  >|i  vegetation,  tasks
v  i  1  ire.  sadl  in  1 1  usingly  urgent  given  the  rap-

id destruction  and  exploitation  of  this  vegetation
1  Brazil  today.

In  the  present  study  we  tried  to  summarize  what
is  known  from  floristic  studies  in  the  cerrados  of
Brazil,  at  least  for  the  arboreal-shrubby
of  the  vegetation,  and  to  provide  some  ind
of  where  further  work  might  most  usefulK
vested  to  improve  our  knowledge
and  rational  sustainahle  exploitati

This  study  was  based  on  material  published  and
theses  defended  up  to  1992,  supplemented  by  12
unpublished  iiel.l  -■  n  \e\-  hoe  ine  slates  of  1'iaiu

I  S  Paulo  (Castro  et  al.,  in  press).  A  literature
survey  uncovered  135  publications  and  theses  that
included  floristic  surveys  of  cerrados.  Of  these,  92
were  selected  for  the  present  study.  It  is  likely  ihal

lies  exist,  but  they  were  not  localized  or
could  not  be  obtained.

An  initial  survey  was  based  on  Garcia  et  al.
(1981),  Huber  (1974),  Lemos  (1976),  Pinto  (1979),
and  Silva  (1982),  together  with  publications  by  Ei-
len  (1972),  Ferri  (1963,  1971,  1973,  1977b,  1979),
Goodland  (1979),  Labouriau  (1966),  Marchetti
(1988),  and  Marchetti  and  Machado  (1982).  A  sec-

lications  and  on  theses  defended,  as  well  as  on  the
dted

■  uiplementary  information  in
the  form  of  extended  species  lists  and  rev  is,  ,|  iden-

tifications. Surveys  were  selected  based  on  the  fol-

(1)  Where  the  authors  designated  the  vegetation
surveyed  as  some  type  of  "cerrado."

(2)  Where  the  authors  distinguished  the  growth
form  of  the  species  surveyed.  We  con-ider  only
trees  and  shrubs;  other  growth  forms  were  ex-
cluded.

(3)  When  the  publication  omitted  growth  form,  the
authors  were  contacted  and  they  sent  us  their
field  observations.  In  some  cases,  indications  in
the  literature  were  used  (Ferri,  1969,  1977b;
Heringer  et   ah,    1977;   Martius   et   ah,    1840,



1906;  Rizzini,  1963,  1971).  In  a  few  cases,
growth  forms  were  designated  based  on  the  field
experience  of  the  authors  ihenisels.s.

(4)  Only  surveys  that  made  periodic  collections  or
qiiantitalise  sani[iling  in  a  limited  area  at  a  giv-

en locality  were  included.  We  excluded  lisls
based  on  single  or  sporadic  visits,  or  that  were
not  relatively  localized.

According  to  Coutinho  (1990),  different  vegeta-
tion  tvpt   s   iii   ii   on   I   •   i   i   nados."

whose  physiognomies  vary  from  pure  grassland
("campo  limpo  de  cerrado"),  through  savanna
("campo  sujo,"  "campo  cerrado,"  "cerrado  sensu
stricto,"  in  order  of  growing  woods  hiomassi.  to
pure  forest  ("cerradao").  A  similar  concept  of  the
cerrados  can  be  found  in  Castro  (1996),  Eiten
(1972),  Ratter  and  Dargie  (1992),  and  Ratter  et  al.
(1996,  1997).  They  are  classified  in  the  world  bi-

,  wrhi.
mi  .lwn.pl  n ir  acid.  deep.  hea\  iK  llllempei-

asonal  climate  where  recurrent
fires  are  normal  events  (Sarmiento,  1983).  We  ac-

cept the  broad  concept  of  cerrados  as  a  complex  of
different  vegetation  formations,  and  in  the  present
slllds  we  accept,  d  'I,,-  <  lassdii  alioi  ol  ill.  \  eg.  i  .
t  ion  sur\e\ed  as  some  type  of  cerrado  by  the  author
of  the  survey,  as  stated  in  criterion  1  above.

The  cerrados  show  two  distinct  floras,  termed
"si  I  vest  re"  (from  the  Latin  sylva  =  forest)  and
"canipesire"  (from  the  Latin  campus  =  field)  by
Rizzini  (1963,  1971),  mutually  exclusive  because
both  are  heliophilous  (Coutinho,  1990).  In  the
physiognomies  of  the  cerrados  they  constitute
roughls  the  woo.K  layer  and  the  ground  layer,  re-

spectively, in  Eiten's  (1972)  terminology.  The  dom-
inant hie  forms  in  the  woody  layer  are  arboreal

hytes  (here  called  trees)  ami  du  ihbs
chamaephytes  (here  called  shrubs).  In  the  ground
layer  the  dominant  life  forms  are  subshmbbs  chain
a.  phvle-  (h.  t-  cal  ed  Mlb-llllli  s|.  h,  mi.  ,\  ,  |.,pl,\  ;,--
(the  dominant  life  form),  and  geopliytes  (here  called
herbs)  and  all  qualified  as  non-woody.  A  key  for
plant  ble-lornis  can  be  lound  in  Mu«llei-I  )ombois
and  Kllenberg  (1974).  We  use  the  term  "woody"  to
include  trees  and  shrubs  and  apply  the  .|ualiliei
"woody"  according  to  the  appearance  of  the  aerial
system  of  a  di<  ..         I  i         dl   ih  il   .  an   he
seen  of  a  plant  in  a  normal  survey.  A  woody  plant

axis  arising  from

irboreal   slmibhs   :  ml  -uh-di!  ibbs    aeiba.  <  .  n>  cm
ponents.  We  prefer  to  use  the  word  "comp ail"
because  it  is  abstract  and  not  so  concrete  as  "las-

er," which  has  a  wel  delmed  m<  an  I  g  la  ;:l  \  -n<  g
nomy:  a  layer  can  be  seen  in  the  vegetation,  but

In  several  cases,  more  than  one  species  list  was
pics. -iii.  d  for  a  given  site,  since  a  miinlx a  ol  i  1
jacciil  areas  had  :  .  ei:  -I  nil.  i.  i-ni.-  re -a  :  Ii  i  •,■:  m  I  !.,
flonstic  lists  for  78  sites.  A  preliminary  list  of  i.len-
!ifn  d  sp. 's  and   ll  os.    will    dubious   id.  nlil  ■  ahon
svas  prepared.  Dubious  identifications  included
those  such  as  off.  or  cf.  I  nidentified  taxa  were
I  lies,  unknown  al  species,  genus,  ,,i  lamib  I.  «eb
From  this  preliminars  list,  a  refined  lisi  was  pre
pared  where  synonyms  were  cnibuied  under  a  sin-

gle epithet,  based  on  the  taxonomie  literature  (llo
ras.  revisions,  theses,  etc.).  No  attempt  was  made
to  ensure  that  the  epithet  chosen  was  taxononiicalls
up  to  date,  but  only  to  make  sure  that  different
binomials  belonging  to  the  same  species  were  in-

cluded   under  a   single   name,   although    wheresei

revision  was  followed.
Calculations  of  proportions  of  dubious  and  un-

known taxa  were  based  on  the  refined  list.  Each
unidentified  laxon  was  considered  to  be  different
amr.'iL  -  imp  -  s  ihal  ,s  i,n*  ii..,s.i  i  in  i  id-  Mil,,  d  I..
a  given  genus  or  family  were  considered  to  be  dif-

ferent if  they  occurred  in  different  surveys,  so  that
if  Myrcia  sp.  appeared  in  two  lists,  the   final   list

)/   '   '   p2.    Ill    ill.      -   line
way,  any  plant  unknown  in  one  survey  was  consid-

ered to  be  a  different  taxon  from  the  unknowns  oc-
curring in  other  surveys.  Dubious  binomials  were

considered    to    be    different    among    themselses    and
were   also   consi.l.   ,

ions.    Infraspecific   taxa  were   treated  as
separate  taxa.  All  these  were  take

lend,    relai hick,  and  has  a  bark  (not  a
.  Most  quantitative  surveys  in
u is.    sampled   w Is    plants  w
liameter  of  3  cm  at  ground  1

«  >  i  i  •<  tiof.ii.  .'tililies  al  llie  species  (or  genus  or
family  I  level,  and  not  as  "true'"  different  species  (or
genera  or  families)  m  themselves,  in  order  to  esti-

mate lower  and  upper  limits  |or  ||„.  richness  of  |h.
flora.  We  used  this  method  of  calculating  the  num-

ber of  taxonomie  entities  for  operational  la.ilils  and
greater  objectivity.  Nevertheless,  since  it  was  im-

possible to  know  whether  the  unidentified,  un
known,  or  dubious  entities  represented  the  same  or
different  taxa  in  different  lists,  by  adopting  this  pro
ce.liue  we  introduced  an  overestimation  of  the  up-

per limit  of  the  cerrado  floristic  richness.
The  surveys  included  in  the  present  study  are

listed  ui  Table  1   (pp.  204-212),  which  shows  the
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surveys  were  done.  See  Table  l   for  nurd        i  I        I     ..  .      ,n    I,     ,i|      mg  lists:  A  6-36;  B  39,  40;  C  41-
43;  D  45-48;  E  52-56,  F  58-60;  G  83-S6;  H  89-91;  J  97,  101;  K  94-96,  98;  L  103-105;  M  107-109;  N  110-118;
0  119,  120;  P  121    I    _       ■        •   I     '    i    7.  |{   133,  139.

cated,

The  ilistribulioi!  map  (Fig.  I  *  showing  ihc  tin  le
ar  and  disjunct  cerra  los  id   p  ed  from  Fernan-
des  and  Bezerra  (1990),  Ferri  (1977b,  1979),  Ma-
lavolta  and  Klieman  (1985),  Ogata  (1986),  and
Wagner  (1986).  It  also  shows  the  localization  of  the
municipalities  in  which  the  surveys  included  in  the
present  study  were  done.

Ri:si  its

The  refined  list  (Table  2,  pp.  213-223)  indicates
a  total  of  210  references  to  taxonomic  entities  at
the  family  level,  572  references  to  the  genus  level,
and  1709  references  to  the  species  and  subspecies
levels,  including  di  i   .    -  ideations  and  non-
identified  material.  Of  the  210  references  to  taxa  at
the  family  level,  122  could  not  be  identified  by  the

authors  ol  lli,    origin    i  -ami  e>    ']  In  ,   are  I  >  re  c  illc.i
"unknowns,"  representing  58.1%  of  the  total.  This

1   1         families   lies   be-
tween 88  (the  number  of  families  definitely  iden-
tified) and  210  (if  none  of  the  unknowns  could  be

attributed  to  a  family  already  identified).  Of  the  572
references  to  taxonomic  entities  at  the  generic  lev-

el, 363  were  identified,  but  209  were  not.  These
"unknowns"  at  the  generic  level  represent  36.5%
of  the  total.  From  the  1709  references  to  taxonomic
entities  at  the  species  level,  there  are  only  973
hlfi.lilied   uilh  coiithl<-nee.  .'.1    with   (liiiM.ni-   iilcn-

the  same  species  had  already  been  identified
other  sites,  and  a  further  5  infraspecific  taxa  th
belonged  to  species  already  included  n  thoul  ii
<    •  -     I  ml       ;  •  ■  1  lie  categories.  Also  from  tl
total  1709  references,  455  were  identified  to  tl
generii    level  only,  and  209  remained  "unknowr



ill  llic  generic  level  (of  these,  122  arc  liferent vs
only  to  the  family  level).  These  results  arc  sum-
marized  in  Table  3  (p.  224).

Of  the    well-identified    species,    387    (39%)   oc-

than  3  out  of  145  lists.  Figure  2  shows  the  fre-
quency ilisli ihiilion  .if  species  according  to  tin

number  of  sites  at  which  they  were  recorded.

nuinbci  of  arboreal-shrubby  l;i\;i  oecuri  mg  in  the
cerrado,  since  ,i  Luge  number  of  factors  may  inflate
or  diminish  the  total  obtained.  In  spite  of  this.  we

degrees  ol  reliability  :  |  I  i  ;ui  upper  limit  represented
hv  the  list  liiken  iis  it  stands,  assuming  that  all  of

list    and    leple-eiit    species.    Hell. Mil.   ol    families    lli.i
preuoiisb    identified;  (2)  a  lower  limit,   which  as-

-imies  lh  i!  all  ;>l  lh<  unknowns  are  in  fact  taxa  that
have  already  been  recorded  and  t li.it  there  remain
no  more  ta\a  to  be  added  beyond  the  ones  alteadv
identifie  I  ["he  assumptions  lor  hotli  ol  these  esti-

mates are  highK  imphiusil.le.  especially  lot  the  up
pi  !  limit.  I>llt  die\  pto\  id.  ..;>  III.  ill-  <>!  e~l.ll  Ishlllg
I  i  I.I.  i  p.pei  and  lowei  limits  I'he  numbers  im-

plied by  both  of  these  limits  are  shown  in  Table  4
(p.  224).

The  lower  limit  would  seem  to  oiler  a  reasonably
secure   minimum   i-  limaii    '  >i    'I  <•    ill) ie.il  slu   ibb\
cerrado  flora  of  around  1(X)()  species.  370  genera.
and  90  families.  Three  main  objections  might  he
raised:    (1)  The    list    include-   a    number  of  species

eerl     I   ill  ii   I!        i    ii  lei      i-  |\  pical  eel
rado  species  (e.g..  Tiilaumn  oniln).  {2)  \  nimibei
of  species  that  .ire  not  tspi.  all\  woods  in  most  siles
are  also  included  (e.g.,  Oxalis).  (3)  Some  nine.  ..id
ed  rarer  species  are  likely  lo  be  ""hidden'"  in  this
I!  -I.  h  oing  been  misidentified  as  common  cerrado
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difficult  to  resolve.  As  mentioned  in  the  introduc-  portion  could  be  much  higher.  We  have  no  reliable
I       ■        -  ■    •      ■■                ii   dial   il  a  species  estimate  of  what  proportion  of  the  unknowns  rep-

has  been  recorded  in  some  form  of  cerrado  vege-  resents  "new"  species,  h  mighl  be  possil)]e  to  es-
tation,   it   should   be    included    here,   since   we   feel        tn   ,.c  mg   the   mi
that  it  is  almost  impossible  to  supply  a  consistent  knowns  from  a  number  of  surveys  for  taxonomic
criterion    to    dislim       I      lii-vn   .i             where   recent   revisions   or   expert   taxonomic
cies."   assistance   are   available.   This   is   very   difficult,   how

The  second  objec      i            i<             lion  of  how  to  ever,  since  most  publications  do  not  cite  voucher
define  "woody"  forms.  This  is  also  practical l\   mi  [        i       i           i.           nl       l          In    unidentified  ma-

terion   that   can   b<   imens   tx     deposited     md   cited
differ  considerably  in  the  concepts  that  they  utilize.  for  all  species,  even  where  only  vegetative  material
A  number  of  species  also  van  considerably  in  habit  is  available.
and  may  range  fr<  i  i>  I  ulu  ill  n  i  >  >us  Although  the  upper  limit  given  here  is  likely  lo
I   >   i,   |   i.i-   in   i   I.   rent   cerrado   represent   a   gr<   »l   the   number   of   cer-
sites  (e.g.,  Andira,  Caryocar,  Cochlospermum),  so  rado  woody  species,  it  is  necessary  to  be  somewhat
that  a  species  that  is  clearly  woody  and  included  cautious  before  discarding  this  estimate  completely
in  a  survey  of  woody  species  in  one  site  may  be  Any  sampling  scheme  is  certain  to  miss  a  number

of  species  in  a  given  area.  For  example.  Oibbs  et
al.  (19K0)  estimated  that  in  a  relatively  restricted
area  of  riparian  forest,  sampling  by  quadrats  or
point-oeiileri  d  quarlei  n  I  ;i|  >|  ■'  o\  tr.i'r  I  '
of  the  species  present.  This  percentage  is  likely  to

cation.   be   rather   lower   in   cerrado—  Ratter   et   al.   (1988a)
The  final  objection  is  almost  impossible  to  quan-  found  thai  oulv  about  7YA  of  the  woody  species  were

til\.  The  proportion  ol  rarer  species  thai  have  been  not  included  in  a  quadrat  survey  in  Sao  Paulo
confused  with  common  cerrado  species  is  likely  to  state — but  it  is  very  unpredictable  and  likely  to
vary  widely  with  the  experience  and  thoroughness  vary  widely  with  sample  size  and  local  richness.  A
of  the  researchers  who  carry  out  a  survey  and  the  prelin  in.  r.  -ludv  >l  data  bom  quant itat i \ <■  survevs

to,  1994)  suggested  that  at  least  1000  individ-
should  be  included  to  give  a  reasonable  rep-

7  the  woody  flora  of  a  given  locality,
will  also  have  a  strong  influence,  and  this  will  tend  Surveys  that  do  not  sample  quantitatively  frequent-
to   be   unequal   amoi   ma   groups.   Iv   miss   less   conspicuous   species,   unless   the   survey

The  upper  limit  for  the  cerrado  woody  flora  is  is  very  thorough  and  visits  are  repealed  in  different
much  more  debatable.  It  is  obviously  unrealistic  to  seasons.  In  a  number  of  cases,  our  field  experience
assume  that  all  of  the  unknowns  represent  "new"  has  shown  that  a  quantitative  sampling  scheme
taxa  (taxa  not  included  in  the  lists;  these  are  not  (with  statistical  planning)  will  bring  to  light  a  much
new  species  from  the  taxonomic  viewpoint  I.  so  thai  largei  number  of  -|.ecies  than  a  series  of  sporadic
the  number  given  here  would  tend  to  overestimate  visits.  It  might  be  argued  that  even  if  one  survey
the  number  of  taxa  in  the  cerrado  woody  flora  quite  misses  a  number  of  species,  the  repeated  sampling
considerably.  Tins  is  most  evident  in  the  number  bv  different  studies  should  be  enough  to  ensure  an
of  families:  it  is  highly  unlikely  that  nianv  of  the  almost  complete  species  hs|.  I  Ins  argument,  how-
unknowns  at  the  family  level  do.  in  fact,  represent  ever,  supposes  that  the  vegetation  is  relatively  uni-
"new"  families.  Once  again,  the  proportion  of  form.  Comparison  of  different  areas  has  shown  that
"new"  species  is  likely  to  vary  widely,  depending  composition  may  vary  widely,  even  between  cerrado
on  the  region  where  the  survey  was  marie.  In  rel-  areas  that  an  . .  lose  (Castro,  1994;
atively  well-known  cerrado  areas  such  as  the  Dis-  Ratter  et  al,  1988a,  b,  1996,  1997,  Ratter  &  Dar-
trito  Federal,  the  state  of  Sao  Paulo,  and  the  south-  gie,  1992,  and  citations  of  A.  A.  J.  F.  Castro  there-
ern  part  of  the  stale  ol  Mmas  Gerais,  the  cerrado  in),  and  that  many  species  have  very  sporadic  or
woody  flora  is  quite  well  known,  and  it  is  improb-  patchy  distributions.  It  has  also  become  clear  that
able  that  a  large  number  of  "new"  species  will  be  more  intensive  studies  of  even  relatively  well
added,  at  least  for  the  woody  component.  In  less  known  areas  and  well  known  groups  are  still  un-

well-known regions  such  as  northern  Mato  Grosso  covering  a  surprising  number  of  new  species  (Pe-
state  and  northern  Minas  Gerais,  however,  this  pro-  reira  et  al.,   1993).   Besides  the:
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map  in  Figure  1  clearly  shows  lli.il  s,,mp  mi:  a
been  uneven,  with  an  enormous  concentration  ol
surveys  in  relatively  few  well-studied  areas,  while

regions  ha\e  remained  unsampled.  Even  in  com-
paratively well-worked  states  such  as  Sao  Paulo

and  Ylinas  (ierais.  die  < list rihut khi  ol '« errado  sur-
\e\s  lias  heeii  iuie\cii.  Surveys  in  these  areas  would
almo-|  oertainlv  contribute  a  considerable  number
of  "new"  species  to  the  list.  In  consequence,  it
seems  premature  to  declare  that  the  upper  limit
given  in  Table  L'  is  totalis  wrong,  and  it  is  possible
that  the  eoriado  Mora  could  have  a  much  greater
liumbei  of  woodv  species  than  that  established  as
the  lower  limit.

We  are  left,  therefore,  with  a  range  of  around
1000  to  2000  for  the  number  of  woody  species  in
the  eerrado   Hoi  i.    <     mpaiiu      la      lowei    limit   with

is  somewhat  higher  than  those  proposed  by  most
authors,  but  is  quite  close  to  Eden's  (19<)0|  value.
Out  upper  limit  is  considerably  higher  than  an\  of
the  published  estimates,  and  is  more  than  double
the  nimibei  ol  woodv  eerrado  species  that  most  ,m-
thors  have  assumi  :  \lih .hi.-.,  cmsidei  this  up-

per limit  rather  unlikely,  it  suggests  that  the  eerrado
woodv    flora  mav    be  much  richer  than   has  usnalb

sarv.     patticulailv      in     under-sampled     regions,     to

The  almost  complete  absence  of  studies  of  the
herbai  «  mis  sub   luubl  impouci        .1    tin     i  <  nado
Mora  means  that  it  is  not  possible,  at  present,  to
make  comprehensive  lists  of  species.  Mantovani
and  Martins  (1993)  have  found  proportions  of  1  :2
to  1  :3  for  the  number  of  arboreal-shrubbv  species:
lieibi.   bv   species.   Kxlrapolation   from
diese    ratios   gives    the    results   found    in   Table   ,">   (p.
224),  which  shows  the  estimated  number  of  her-
haoeoiis-siibshiubbv  species  under  various  as-

sumptions. The  number  ol  herbaceous-subshrubby
species  would  therefore  lie  between  2000  and
5250,  with  the  total  eerrado  flora  of  3000  to  7000
angiosperm  species.  These  numbers  are  clearly  not
very  reliable,  since  we  have  iiisiil'licin  |  k  i;  v.  |i  ■!«
ol  the  ratio  of  woody  :  non-woody  species,  but  ihev
do  at   hast  suggest  an  order  of  magnitude.   In  gen-

.    I       'ions.    Among   these   we   particularly   em-
phasize the  following:

(  I  I  The  stale  ol  Malo  <  -rosso  do  Sill  has  extensive
areas  of  eerrado  outside  the  pantanal  region,
which  is  the  only  part  to  have  been  studied.
This  region  is  particularly  vulnerable,  since
large  areas  have  already  been  cleared  for  ag-

riculture. The  neighboring  cerrados  in  the
southeast  of  Goias  are  also  unstudied  and  ex-

tremely vulnerable.
(2)  Northwestern  Mato  Grosso  state  has  also  been

very  little  studied  and  is  being  rapidly  opened

(3)  The  state  of  Tocantins  (formerly  north  ol  Gnias)
and  adjoining  areas  in  (  eara  are  practically  un-

touched and  almost  nothing  has  been  published
about  these  areas.  They  are  likely  to  be  partie-

■  likely

non  woodv  flora  of  the  eerrado  (Mantovani,  1983
so  that  the  percentage  of  "new"  species  among  tl
unknowns  may  be  much  higher  in  this  group.

Because  the  spatial  distribution  of  the  surveys  :
the  cerrados  in  Brazil  has  been  verv  uneven  (Ki
I),  a  nuinbei  ol  areas  merit  high  priority  for  futu

the  forests  of  the   Amazon  b

Mato  Grosso,  which  have  provided  the  highest
species  richness  encountered  in  the  verrado  flo-

ra (Castro,  1994).
The  west  of  Bahia  and  south  of  Piauf  also  have
considerable  areas  of  eerrado  that  have  scarcely
been  studied.  These  offer  the  opposite  extreme
from  the  previous  region,  since  they  come  into
contact   with    the    eaalinga    vegetation    and    are

adapted    to   drier   climates    (Castro   et   al.,    in

veb  large  number  of  "unknow
•  uneven  geographic  dislribut
il   have  been  made.  The  unkn

fact  known  species  that  were  not  identified  as  such
when  the  survey  was  made,  and  must  also  contain
many  species  that  arc  common  to  several  sites,
there  is  still  a  si/cable  residue  that  represents  gen-

uinely new  species  01  species  that  have  not  been
correctly  identified  as  occurring  in  eerrado  vege-

tation. There  is  death  still  a  need  for  much  laxo
noniie  work  on  the  eerrado  flora.

Good  taxonomy  depends  on  good  collecting,  and
I    is       !,  ;,i     |),  ,|    mi.,  .,    ,.,,.■  -     ■■   ■mam-    !n      ic    ;  one    m

On   the   one   hand,   typical   florist  ic
)  collect  flowering  material,  which  can
(entitled     to    specie-     level     With    conll



deuce,  but  will  often  tend  to  miss  species  that  were  ered  to  he  a  national   heritage.   Riparian  forest   is
not  in  flower  at  the  times  visits  were  made,  that  also  the  snh|eel  <>!  special  legislation.  This  implies
tend  to  flower  sporadically  or  rarely,  that  are  very  that  different  categories  of  ecosystems  have  been
ephemeral,   or   are   i.                            ,    .             .   „,s   (   lte<|   aj)OV(.   are
other    hand,    quantitative    studies    on    community  considered  to  be  of  greater  importance,  while  the
structure   often   collect   more   completely,   since   all   r.   -   are   not.   Among   the
the  individuals  within  certain  size  classes  will  be  latter,  the  cerrado  is  being  destroyed  most  rapidly.

or  atypical  (attacked  by  herbivores,  etc.).  Thorough  been  considered  deserving  of  specific
collecting  and   complete    identification   of  material  measures,    and    there    are    few   official    .■err;
therefore  require  repeated  visits  to  a  site,  making  serves.  Contrary  to  the  assumptions  made  \r
the  whole  exercise  time-consuming  and  costly,  par-  authors,  however,  the  cerrados  do  have  a  re  I
ticularly  in  more  remote  areas  where  access  is  dif-  rich  and  diverse  flora,  which  is  still  relativ.

altered   in   the   meantime.   much   more   than   a   simple   source   of   vegetable   char-
A  further  source  of  difficulties  in  the  compilation      coal  or  areas  to  be  exploited  for  cultivation  of  crops,

of  species  lists  is  the  problem  of  updating  identi-      often  stimulated  more  by  economic  interests  than
fications.  In  most  eases,  once  a  survey  has  been       any  real  necessity.  Their  protection,  and  the  pres-
p  ibbd:ed.  ii.;.  ,ril  mini  i-.  made  to  update  the  species
list--  or  publish  corrections  where  erroneous  iden-

tifications have  been  made.  Since  mam   sunevs  do

identified  material.   In  the  case  of  a  list  like  the
present  one.  even  if  the  voucher  lists  weie  pub
lislie.l.  vcrifving  them  would  involve  consulting
dozens  of  herbaria.  The  collections  in  a  herbarium
tnav  have  been  reeentK  reworked  by  a  specialist,
but  the  new  identifications  that  have  been  made  are
generally  not  easilv  accessible.  I  Ins  is  one  area  formation.
where  the  use  of  data  banks  and  on-line  access  to  A  potentially  valuable  resource  that  is  still  rel-
collections  would  be  genuinely  useful,  rather  than       atively  unknown  is  now  being  subjected  to  increas-
just  a  fashionable  thing  to  d>>  in  order  to  sav   that        ing  levels  of  genetic  erosion  and  is  not  being  ex-
the  herbarium   is  "up-to-date."  If  it   were  possible       ploited   in  a  rational  or  wise  manner.  We  therefore
to  consult    herbaria   on    line   and   discover  whether       urge  that  increased  efforts  be  made  to  improve  our
specific  specimens  eiled   m  published  reports  have        knowledge  of  the  cerrado  flora  as  a  whole,  both  in
been  reidentified,  many  of  the  difficulties  and  er-       terms  of  basic  taxonomy  and  in  improving  the  geo-
rors  in  the  compilation  of  the  present  list  would  be       graphic  .overage  of  .  en-ado  studies.
avoidable.  We  therefore  urge  that  more  attention  be
given  to  publishing  corrections  and  additions  to  al-
readv    published   species    lists   or  quantitative  sur-

veys, and  that  efforts  be  made  to  extend  and  facil-
itate the  use  of  computer  data   banks   and   on-line         \lhu«iuer<]iie.  \.  VI.   I'»!!7.  Desmalamenlo  .la  Cliapada  do

access   |o   collections.   Araripe:   Causas   e   Consei|iieiicias   I   iipuhlislied   mono
In  the  Brazilian  Constitution,  the  vegetation  for-  \      i'

mations  of  the  Amazon,  the  Atlantic  Forest,  coastal       Aoki.  |  j.'  &-  j.  R.  Sailtos.   imi  KstU(lo  da  Vegetacao  do
areas,  and  the  pantanal  of  Mato  Grosso  are  consid-  Cerrado  na  Area  do  Distrito  federal  a  Partir  de  Dados
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Iron-  Table  2.      <  :<  =  nf inn  il

I    mI.Ii         K)     S\ll()ll\lll     (
Aspidosperma  nobile  Miill.    \i».
\spido.-,perma  poly  neuron  Miill.   Arg.
Aspidosperma  pyricolium  Miill.    \rg.

lutea  (Veil.)  Marker.
Pesehiera  affinis  (Mull.  Arg.)  Mien
Peschiera  hystrix  (Steud.)  A.  DC.
Rauvolfia  ternifolia  Kunth

a  erassiflora  Mart,
a  erolonifolia  Mart.

nti  sc-hitdi.
Duguetia  eehiiiophora  R.  E.  Fr.
Duguetia  furfuracea  (  \.  Sl.-Ilil.)  Rent!,.  &    Hook.

Kphcdranthus  parvillom*  S.  Moore
,  R.  E.  Fr.

uleata  (Jac<|.)  Lodd.



iraguayensis  (Barb.  Rodr.)

i-  .ill     eampe-ln-
s  conrinna  G.  M.  Ban
s  draeuneulifolia  DC.

Piptoearpha  sp.
Seneeio  brasiliensis  Less.
Seneeio  all.  ,,\M,lnll„s  DC.

Bip.  ex  Baker
pho.phnrea  (Nell.)  H.  Monteiro
polyanthes  (Spreng.)  Less,
rubriramea  Marl,  ex  DC.

Tabebuia  aurea  (J.  SiKa   \la.,M.|  Benth.  K    Honk.
Tabebuia  ehrysantha  (Jaeq.)  C.  Meholson
Tabebuia  impetiginosa  (Mart,  ex  DC.l  Nandl.-\
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.vylon  Marl.  e\  DC.

Bimib;i.-;i.-«-ae

K    "n  Iiiiiii      \.  Hobvns
|     .1.       .      r,      (VI.,    !     OV    / Selmll    K     I   ,„jl.

'.nl    )     I  mi .1  (M  in      \   /nee.)    \.   Knbym

Cassia  p.-ndul.i  lluinl..  oi    Bonpl.  ex  Willd.
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I     h    I         ll     II  II  I'-    Mill

i  (Aubl.)  Mart-hand
limn  hrasiliei.se  (Spreng.)  Engl.
•tium  elegans  Engl.
t.um  heptaphyllum  ( Aubl.l  Ma  re  hand

llymenaea  mart. a
llymenaea  stigon.
llymenaea  veluti.
Hymenaea  s|>p.  .'5

I'eltogyn.-  conferl iflora  (lla\iirt  It.-nll.
IVItogyne  panieulata  Benth.
Peltogyne  sp.
I'eltophorum   \ng.-liamim   B.-r.lli.

Apuleia  leioearpa  (Yog.)

.  cuyabensis  (Bong.)  Steud.

Bauhinia  tenella  Benth.

Selerolohium   I.y  poleiicum    Brnth.

Selerolohium  ef.  panienlatum  Vogel
Sclerolobium  spp.  2

Sen.. a  b.rapsularis  (L.)  Roxb.
Senna  latifolia  (G.  Mey)  H.  S.  Irwin  &  Bameby
Senna  ii.ini.iiilli.-ia  (Colla.l.)  II.  S.  Irwin  &  Bameby
Senna  obtusifolia  (L.)  H.  S.  Irwin  &  Bameby
Senna  rugosa  (Don)  H.  S.  Irwin  X   Barneln
Senna  silvestris  (Veil.)  H.  S.  Irwin  &  Bameby
Senna  speetabilis  (DC.)  H.  S.  Irwin  &  Bamebv
Senna  Iraelnpus  (Benth.)  H.  S.  Irwin  &  Barneby
Senna  tcliitinu  (\ogel)  II.  S.   Irwin  cK    Barnel.v
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kirlinrwi.i  abdita  Saildi

Ki.'lin.'\.'i.i  litandiflora  (Wawra)  Sad<

kirlmryrra  sp.ciosa    \.  St. -Mil.

Cecropia  cinerea  Miq.

Cecropia  concolor  Willd.

Cri  ropia  |>arli\>lacli\a  Tivcill

<:lii\sol»alaiia.i  ar
Cim-pia  -ra.i.lillora  (Marl.  &  Zucc.)  Brnlli.
Kxcllodnulron  gardncri  (Hook,  f.)  Prance

■Ha  luK-lim-i  I'M*,

nia  apt-lala  (K.  Mey.)

Malmrea  exstipulata  Benth.
Platonia  insignis  Mart.
Sytiiplionia  plohulifrra  I  .  I.

.i>  l.|ar«|.|  l',r>.
s  (Aubl.)  Choisy
•folia  Cham.  &  Schltdl.

Hurhriiaxia  tonirnlosa  (Marl.)  Kirhlcr
CombrHum  Hlipticum  kuhlmann
Combretum  I'mliiosum  (l,o<-fl.)  Stunt/,

Combretum  mcllillu      i      i    Ml

oliliiMlolia  Hook.  I.
Curalella  americana  L
Davilla  cearensis  Hube
Davilla  elliptica  A.  St.-

Davilla  all.  mulliuora   *



(Milium  das\carpum  (\ogc|)   \akm

Mil.rl.-ni.ns  (Mohlenbr.)  Y;

Dipteryx  odorala  (  \ul.l.)  Willd.
Knoscma  all.  congcslum  Ucnlh.
Eriosema  spp.  3

Harpalvct-  l.rasiliana  Benth.
hnligofcra  suffmticosa  Mill.
Konchocarpus  araripcnsis  Benth.
Lonchocarpus  cf.  scriceus  (Poir.)  Kunth
Kuetzelburgia  auriculata  (Alcmao)  Ducke

Machacrium  a H.lac.M

Machacrium  stipil.iiuir  1 1 )( .  .
Machacrium  vilh.Mim  \ogcl



Laetia  procera  (Peoppig)  Ei
Lindackeria  latifolia  Benth.
Ryania  mansoana  Eichler

Hippocrateaceae
Antonia  ovata  I'olil
Mitreola  sp.
Slr\rhnos  marlii  Pmgel
Strychnos  pseudoquina  A.  St.-Hil.
Strychnos  sp.

Lythraceae
Cuphea  thymoides  Cham.  &  Schltdl.
Cii|>hfa  sp.

Po
l)iplus(xlon  virgatus  Pohl
Diplusodon  sp.
Lafoensia  densiflora  Pohl
Lafoensia  pacari  A.  St.-Hil.
Lafoensia  puniciifolia  DC.
Lafoensia  replicata  Pohl
lafoensia  sp.

Larislemutuc  ene

\l.v.ila..r.,.  r,.^„a,nra|\lris„.|  Taul..  rx  Mr;
Mezilaums  lindaviaiia  Srhwacke  X   Mr/
\l.vilaiirn>  all.   Im.lau.m.i  Srhwarkr  X    Mr/

Banisteriopsis  argirophylla  (A

Banisteriopsis  clausseniana  (.

is  irwiing  B.  Gales
is  larwlolia  (\.  Juss.)  B.  Gales
i-  lalilul,.,  ,  \.  Juss.)  \\.  Gales
is  malilolia  (\res  &  Mart.)  B.  Gate

mcgapl.ylla  (A.  Juss.)  B.  Gates
-a..  LhI.i  i  \    Ju>s.)  H.  (,al.-s
puhiprl.ila  (  \.  Juss.)  Cualrcr.
s.lu/, -,a  I  \.  Jn-.i  I!.  (,.il,s

Banisteriopsis  spp.  4
Bvrsonima  hasiloh.i    \.  .In  —
Byrsonima  blanchetiana  Mit|.

Bxr-xmiinalaf-ilolia



gaulherioides  Criseb.

Hibiscus  furcellatus  Lam.
Mollia  sp.
Pavonia  malacophj  lla  Garcke

Hai-c<jra\iace;)c

Mi.-onia  rufc-rcns  I  \ubl.l  DC.

Mironia  slmostachva  iSclirank  X    Mai
Mi.-onia  lli.a.vans  (Bonpl.)  Cogn.
Miconia  tiliaefolia  Naudin

i  canjerana  (Veil.)  Mai
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Acacia  sp.
Anadenanlhera  colubrina  (Veil.)  Brenan
Anadenanthera  falcata  (Benth.)  Speg.
\naili-nanlli.-ia  mat  -lorai  pa  (Benth.)  Brenan
Anadenanthera  peregrina  (I..)  Speg.

Calliandra  dysantha  Benth.
Calliandra  foliolosa  Benth.

Ficus  sPP.  9
I'-.u.lolriK-.lia  lae\igala  Trecnl
Pseudolmedia  sp.
Sorocea  ilieifolia  Micp
Sorocea  spruce i  (Bail I.)  J.  K  Marl:

Mw-isli,-;,,

Virol      ■

Cybianthus  detergens  Marl.

(Bui/.  &  Pav.)  Mcz

Mart.)  Me/.

i  Kiz/ini  &  A.  Mattos
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\h  1     .   11-  r       a    ail      '       >  ,'     II. I    :     »«  :.!       .111..!    mi;

Myrcia  hayneana  Berg
Yhrcia  intermedia  (Berg)  Kiaersk.
Myrcia  aff.  intermedia  iP.ergl  Kiaei-

Ochnaeeae
Onratea  acuminata  (DC.)  Engl.
Ouialea  eastanaefolia  (DC.)  Kngl.
Ouratea  confertiflora(Polil)  Kngl.
Onratea  cuspi.lata  (A.  St.-Hil.)  Engl.
Ouialea  lieldingiana  |(  .anlnei  I  Kngl.
Ouratea  florilmnda  (A.  St.-Hil.)  Kngl.
Ouialea  liexasperma  (A.  St.-Hil.)  Baill.
Ouratea  nana  (A.  St.-Hil.)  Kngl.
Ouialea  scliomburgkii  (Plan.  Ii.)  Kngl.
Ouialea  spectahilis  (Mart.)  Kngl.
o... I  s,,,,.

t  M:h-;i. ■!■;»«

Myrcia  venulosa  DC.
Myrcia  spp.  20
Myrcianthes  pungens  (Berg)  I).  Kegrand
Myrciaria  florihunda  (Wesi  es  Willd.l  Berg
MvrcianaafT.  Iloril.unda  (West  ex  Willd.)  Be
Psidium  acutangulum  DC.

Psidium  australe  Camb.
Psi.liuin  all.  australr  Camb.
Psidium  bergianum  I  Med.  I  Bui
Psidium  cambessedianum*
Psidium  cinereum  DC.

Psidium  guajava  K.

(Nees)  MacClure  &  Son-

Polygalaceae
Bredemeyera  altissima  A.  W.  Benn.
Bredemeyera  laurifolia  Klotzch

Polygonacrae
Coccoloba  grandifolia  Jaeq.

Coceoloba  cf.  mollis  Casar.

Proteaceae
Kuplassa   iiiae.jiiah-  (Polill   Kngl.
Koupala  brasiliensis  Klolzscli



Inrmma  hnllata  (VII.)  Marl
Tocovena  a  IT.  (oetida  I'oepp.  &   Knd

I'ruiiii-  bra-.ilie.iMs  (Chan,.  \   Schlhll.l  I)     Diet..
Primus  rtivtlifolia  (L.)  Urb.

Rubus  Urasilicnsis  Mart.
Rubiaoeae

Alihertia  concolor  (Cham.)  K.  Sclnim.
Alihertia  edulis  (L  C.  Rich.)  A.  Rich.
Alihertia  elliptica  (Chain.)  K.  Schum.
Alihertia  maerophylla  (Mart.)  K.  Schum.
\lilu-ilia  el.  mai-r.»|ih\lla  (Mart.)  K.  Schum.
Alihertia  ohtusa  K.  Schum.
Alihertia  srssilis  (Veil.)  k.  Schum.
Alihertia  cf.  sessilis  (Veil.)  K.  Schum.
Alihertia  verrucosa  S.  Moore

Rornjoa  laueeolala  (Cham.)  Cuatrec.
Calyc()|»h>lhim  multillorum  Criseh.

Chomelia  ohl,,..,  Chan,.  K    N-hltdl.

Coiissarea  Imlra.igeaclolui  (R.-ruh.)  Rellth.  &    Hook.

Ih.lNoloina  in.anescens  DC.
lislhi.H  hilon  hiasilieusis  \ees  &    ^
I •'.srtihec-kia  lehrifuga  (A.  St.-Hil.)  A
Ksenheckia  pumila  Poll  I

/aiilhoxxlun,  el.  rhoifolium  Urn.
Zarithoxylum  rieldeliamim  Kngl.
Zanthoxylum  nigosum  A.-St.  Hil.  &  Tul.

\ll,)phxlu>  seneeus  (Can, hi  Radlk.
Allophylus  sp.
Cupania  racemosa  (Vll.l  Ka.llk.

Cupania  el.  serobiculata  Rich.
Cupania  vernalis  Camb.
Cupania  spp.  2
Dial. •n.ipii  r\\  sorbifolia  Hadlk.
DiUendmii  bipiiiiiatuin  Radlk.
Magonia  puhescens  A.  St.-Hil.
Matayba  arborescens  (Aubl.)  Radlk.
Matayha  elaeagnoides  Radlk.

Malasha  s,,'
Serjania  erecta  Radlk.

Chrysophyllum  n

M     ,    ,         LI   ,.,
\1  an    •       ;     i  .  .

Rcmijia  femigiiira  (A.  St.-Hil.)  DC.
Rudgea  ama/.onica  Mull.  Arg.
Rudgea  \ihurnoides  (Cham.)  Renlh.

Rudgea  sp.

I'o    !i.    .  I.I     -.[<
Sideroxylon  t
I  nknoun   1
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Ostrum  corymbosum  Sehltdl.

i  t-ordifolium  Dunal
i      ..  n  hi   !  in  r   hi

Solarium  lyeocarpum  \.  St. -I  I
Solanum  macraiitlun,  'un.,1
Solanum  subinerme  Jacq.

Aegiphila  intermedia  ^
.      •         ,!,        I     III,  !    :.  >     ..      „|

Aegiphila  parvilloi  I

i      -rllowiana  Cham.
V  !:    '   -pendens  Schauer

Aegiphila  verticillata  Veil.
Aegiphila  sp.

Sly  rax  I

s  saearolha  A.  Sl.-Hil

s  fallax  Brand
s  lanceolata  (Mart.)  DC.
s  cf.  lanceolata  (Mart.)  DC.
8  nitens  (Pohl)  Benth.
s  platyphylla  (Pohl)  Benth.

„,    I,,        ,     ,      I      ,  1 1       v    Br
»•:

i..l..!i.   I

olcacfolia  \\

Dapl.iuo
Tiliaeeae

I  i. r-„-.i  di\ari«

l.urhea  sperio
,,„•;„-.,  ,Pp.  •

Triumfetta  sen
Turneraoeae

Celt  is  iguanea  (Jacq,)  San>

(hotiil)urgkiana  Schauer

Callisthcnc  n
Callisthene  n
Callisthene  n

\o<  liNsia  art',  fern
\orh\MH  liardneri
Vochvsia  haenkea
\<»<  h\sia  hcrb.M'c

\«h  hwa  pruinosi
\ochvsia  rula  Ma
Yochvsia  Ihyrsoid



bar, 'oil-.   MlUloiil.U     -|>.VI.'>    .111(1     tol.lt     I,  m-trial    an.liio
-|»«  i  in  Mora  (»f  Ura/.ilian  cerrados.  assuming  .lifiri.nl  |>ro
portions  (1:2  and  1  :.'i)  of  woo.K  :  lierliacrou-.  -ub-lii  ubU
<-"Mi| Ml-   .ni.l   .'uii-i.l.'im-   .i    lower  liinniiimml  and   an
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