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Abstract - The family Malpighiaceac shorvs a great chronrosonral nr-rmber cliver-
s i ty, .  wi th polyploic ly and disploic ly bctu 'een and rv i rh in specics.  Cytological
studies l rave playecl  an important rolc in t l rc taxononry o[  lv l r r lprghiaceae. In the
prcsent rvor l< u 'e st t tc l icc l  tvu'c lvc s l lcc ics ancl  l r rcscnt thc chror losornc nunrbcrs
ar rd  fo r  .scvcn  o I  thc r l  karyonrorpho log ica l  charac tc ls  anc [  chrc ln rosonr i r l
idcogranrs. The chronrosonrcs arc lrreclon-rinantly snrall ancl nrctacentric. No nrei-
otic abnorlnalit ies wcre fourrcl, arrcl thcy pr:cscntecl a high vial>lc 1>ollcn index. We
analyzecl  the relat ionship be trvccn thc taxononr ic c l is t r ibut ion of  taxa ancl  the
distr ibut ion of  chromosomal nunrbers in Malpighiaceae species.  Thc sub-fam-
ily Malpighioideac presents chromosot',re n,rmb"rs basecl on x=5 and the sub-
family Byrsonimoideae presents numbers based oo x=6. The basic number x=5
for Malpighiaceae is a ne,uv proposal, sr-rpported by some counts for the genera
Ba n is t e riop s i s, H e t e rop t e ry s, P e ixot oa and T'c t rap t e ry s.

Key words: basic nunrber, Byrsoninroideae, cytotaxononry, karyomorphology,
Malpighioideae.

INTRODUCTION

The Malpighiaceae farnily comprises about
71 genera and 1250 spccies, rvel l  distr ibuted in
the New \World, rvith 950 species of 41 genera
(Marlilo-\ilTaraNaBE I 988). Although Malpighi-
aceae usually present climbing habir, shrubs and
threes can be observed (RospnrsoN 1972). The
family is taxonomically clivided in rrvo subfami-
l i es :  Ma lp igh io ideae  and  Byrson imo ideae .
Malpighioideae usually presenr climbers rviih
r .v inged f ru i ts ,  whi le  Byrsonimoideae shorv
shrub-trees species u'ith non-rvinged fruits, most
of which are drupes.

Because of  i ts  ecologica l  and geographic
amplitude, the family Malpighiaceae presenis a
great diversity of habits, fruit rypes and pollen
grains (Mnrtxo-\TRrnNnBE 1988). Besides i ts
morphological diversity, this family shorvs a
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renrarkable var ie ty  of  chrotnosomal  numbel
reports. With regard to Malpighiaceae, the liter-
a tL r re  c i tes  rz=  6 ;  9 ,  I0 ,  11 ,  12 ,  17 ,  19 ,  2A ,21 ,26 ,
27,28,29 ancl42. Sri .rc;r rAL ct al.  (1985) nrention
a great chromosome diversity for the family, that
involves inter and intra-specific polyploidy and
disploidy. There are reports of intra-generic and
even intra-specific chromosomal number varia-
t ions. In addit ion to numeric variat ion, a few
papers bring karyomorphologic al data shorving
considerable chromosomal length variety. The
most conrmon chromosome shape is srnall and
metacentric (Rrlry and Horr 1961; Dtrurvlo
I979; Dsvnn and BonntAH 1981; Loivtnsllo and
FonNI-MARTTNS 1998).

Cytogenetic workq were important in taxo-
n o m i c  p o s i t i o n  o f  s p e c i e s  i n t o  t h e  f a m i l y
Malpighiaceae. AirornsoN (1991) situates the
genera Bunchosia, Dicella and Tbryallis in the,
sLrb-family Malpighioideae, based on their chro-
mosornal  numbers.  Rather  than contr ibut ing
to the cytogenet ic  knowledge of  the fami ly
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Tal-'t le 1 - Str"rdied soecies rvith their chron.rosor.r're nuurbcrs
local i ty  of  col lect  i r iBrazi l .

( rz and 2n),  r 'ouchers (L- I -onrbel lo ancl  FM Forni-Mart i r rs)  and

Spccics

Bunchosia anne niaca ((-ar'.) Ilich.'"
Byrsoninta inlerncdia A. Juss.
Cantarea ericoide s St. I Iill.
Dicalla bracteosa (A. Jtrss.) Griseb.
Galpbintia brasiliensis (L.) A. JLrss.'*
Janusia guaranitica (St. FIil l.) A. Juss.
Mascagtia onisopetala (A. Juss.) Griseb.
Ma sca gn ia cord ifolia (A. .Juss.) G riseb.
Mascagnia scpiu,n (A. Juss.) Griscb."
Peixotoa IontcttIosa A. Irrss."'fe 

traplerys phloutoide s (Spre ngel) Niedcnzu
Tetrapterys s1t.':'

' t  Unpubl islred count, ' t '?cu I t  ivate slrccics

l -ocal i tu,

Car lp i r tas-St) ' : ' : .
I t i rapina-SP

Carrancas-N{G
Canrpinas-SP

Carlp inas-SP' ! ' t
Arner icaurr-SP
Canrpinas-SP
Carnrpinas-SP
Carnl l inas-SP

Carrr t r rcas-MG
Mog i -M i r i n r -SP
Mog i -M i r i rn -SP

2rt Votrclrcr

12
t 1
l 0

60

2o
24
40
60
40

L .49
FM

l - .  _) ()

1. . r0
1..r0
l - .18
L . . t  I

1 , . 1 6

1 . . 2 1
1,.)L)
| . .29
L . t 5

l 0

t 0
l 0

It)

2o
t0

Malpighiaceae, th is paper is intencled to analyze
the relationship bet\r, 'een cytogenetic ciata ar-rcl
the taxonomy organizat ion basecl  on morpho-
iogical and geographical aspects.

MATERIALS AND ME,TFIO DS

Seeds and f lora l  buds of  Malp igh iaccae spec ics
collected from areas of celrado (Mogi-lt,{irinr-SP, Iti-
rap ina-SP,  Carrancas-MG) and forest  (Santa Gene-
bra Forest  l lescrve,  Campinas-SP) .  Some cu l t iva ted
species were also studied. They rvcre col lcctcd in
the d is t r ic t  o f  IJa l io  Gera ldo,  Catnp i t t r ts -SP ant l  in
the rnunicipal i ty of Arnericana-SP. Vouche rs of al l
studied species are depositecl at the UE,C he rbari trnr
(Table  1) .  Seec ls  wcre qenl i t ra tcc l  in  Pctp ' i  c l ishes.
Root  t ips  were pre- t rcatcd rv i th  PDB in  saturated
solu t ion for  I  to  5  hours ,  a t  76- lB"C.  T l r is  rnater ia l
rvas f ixed rv i th  Carnoy 's  so lu t ion (a lcohol  J :1  acet ic
acid, v/r,) .

The root t ips u'ere hydrolyzed u' i th I  ICI 5N ancl
s ta ined rv i t l r  Giemsa (GuERIIA I9$) .  Thc anthcrs  o f
f loral buds were squaslred with acetic cannine . The
chromosotne ideogranls were based on 10 cel ls for
each species. The nomenclature rule used for cl .rro-
mosonle classif icat ion is that proposed by Levaru ef
al.  (1964) rnodif ied by Gurnr.a (1986).

Table 2 - Chromosorne lengths, total chromatin length (TCL),

RESUI-TS

fivelve ch rom osonr al n utn bers wele ob tai necl.
As for B),rsoninta intermedia, Carnarea ericoides,
Mascagnia sePiunx and'l-etrapter}s sp. only hap-
loid rrtrrnbcrs u,ere obtained. As for Buncltosia
dr/ /xenidca, Galphiruia brasi l iensis,  Janusia
gudranitica, Masca grtia cord{olia and Tetrap terytg
pltlomoides only cliploid uutlbers were obselved.
Dicella bracteosa, Mascagnia anisopetala and
Peixotoa tornentosa shot'ed botl-r haploid and
diploid numbers (Table 1,  Fig.  1) .

All the studied species shorved relative sn'rall
clrrornosomes except Ga lphintia brasiliensis and
But tchos ia  a rmen iaca (F igs .  1  and 2) ,  wh ich
longest chronrosornes are 8.4 pm and 5.1 pr l
loug, respectively (Table 2). \X/ith regard to the
otlrer 10 studied species, Dicella bracteosa shou'ed
tlre lor-rgest chrotnosomes, ) .7 pnt (Table 2). As a
pattern, we noticecl small and nretacentric chro-
mosonres were predorninant (Table 2,  Fig.  2) .
Iror seven species we presented the total chro-
rrrartin length (l 'CL) and the TI; '/" inclex (Fluzt-

wAnA 1962) (Table 2).
No abnormality was observed in the meiotic

process (Fig. 1). Tlre indexes of viable pollens
were high: Bltrionirni interinedia (96.fi ' /"),

TF% index (Huztrxrnnrr 1962) and kar),otype formula (K.F.).

Species Lerrgt l rs TCL TF% K.F.

Buncbosia arrnen iaca (Cav.) Ilich.
Dicella bracteosa (A. Juss.) Griseb.
Galphimia brasiliensis (L.) A. Juss.
Janusia guaranitica (St. I-l i l t.) A. Juss.
Mascagia anisopetak (A..Juss.) Griseb.
Mascagnia cordifolia (A. Juss.) Griseb.
Te t ra p t e 4, 3 p h lo m o i de s ( Sp ren gel ) Niederr zr-r

2 . 2 t 0 . 3 1 - ) . 1  r 0 . 8 4
2 .0  x0 .22  -3 .7  +0 .57
) . 8 x 0 / 2 - 8 . 4 t 0 . 8 1
1 .1  +  0 .14  -2 .6  r0 .41
1 . 1  t 0 . 0 8 - 2 . 1 t 0 . 1 0
1 .4  t  0 .15  - ) . 2  x0 .67
1 .5  *  0 .05  - ) . 2  x .0 .48

202.2 +27.2
56.4 x .7 .84
14).8 x9.22
74.0 t 8.64
94.0 x  4 .01
80.4 t  8 .14
105 .4  t  11 .8

4 5 . 1 0
4j .97
41.08
41 .08
45.95
42.78
44,20

26m+4sm
8m+2sm
l l r n+ l5m
14rn+6sm
28nr+2sm
l7nr+Jsm
22nt+)sn
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Carnarca ericoides (94.4"/o), Dicella bracteosa
95.54o/"), Mascagrua scpruln (88.86,'/0) ancl pexo-
toa tome ntosa (92.62%) .

DISCUSSION

Six of the chrornosomal numbers now report_
ed have never been presenrecl before (Tabie 1).
The popLrlations studied have never been cyro
genetically investigared, except for Mascagtia
anisopetala, studied by LolaBELLo ancl Fonrut_
MnRr INs (1998) .  I les ides  the  hap lo id  numbei
now presented f.or Mascagnia anisopetala, kary-
ological data of this species were observccl for.
the f i rst  t i rne (Tablc l ) .  I t  nraclc i t  possiblc ro
construct  their  ic leogranrs (Fig.  2)

T h e  i n t e r -  a n d  i n t r a s p e c i f i c  c h r o m o s o n r a l
nunrber var iat iorr  rv i l l  be c l isctrssecl  rv i th i '  t l rc

l 'espective sub-tribes, tribes ancl sub families, fol-
lorving the family structLrre proposed by NtrneN-
zu (1928), modified by MonroN (1968), Aiurn-
SoN (1977, l9%) ancl  Vocr,L (1990) u,here rrvo
sub-f t rnr i l ies are consic lerecl :  Malpighioideae and
Ryrson inr  o ic lcae.

Cltromosomal N urnbers of Malpighioideae
This sub-family is clividecl into 5 tribes, rvith

chrcrnrosonral nunrber rcports for 4 tribes: i lan-
ister icae, l l iptageae, Gaudichaudieae ancl  Tr ico-
tnaricae (Table l), Among the genera rvit l i  the
highest nunrber of studiecl s;recies, only-Caruarea
cl ic l  not  present a chronrosomal nurnber that  is  a
nr r r l l i p lc  o f  t0  ( ' lhb le  l ) .

O n l y  o r r e  c h l o r n ( ) s o n r a l  n r r n r l r c r  c l i f f c r e c l
f t 'orrr  t f rcrsc [ rcre reportecl :  2r t=40 for Janusia
graranil ictr, irr cclntrast rvith u=19 r-cltclrtecl lty
ANur ;HsoN (1991)  ( lab le  l ) .  A l l  the  reoor rec l
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Itg'] ; Mitotic metaphases of A: Buichosia arheniaca (2n=60),8: Dicclla bractcosa (2n=20), C: Mascagnia cord.folia (Zn=qi)
D: Galphinia brasiliensis (2n=24),E: Janusn guaranitica (2n=40),F: Mascagnia arnisope:tala (2n=60),G,Tirroptrrys phlomoid/s(2n=50),H: Camarea ericoides (n=I7),I: Maicagnia sepium (n=70),J: Pcixotoa tomentosa (n =10), Bar Iprm.
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Fig. 2 - Ideograrns of A: Bunchosia artncrtiaca (2n=60),
B: Dicella bracteosa (2n=20), C: Galpbimto brasiIicnsls
(2n=24),D: Janusia guranitica (2n=40), E: Itlascagnt'a cordi-
fo I i a  (2n=40) ,  F :  Mascagn ia  an isope ta la  (2n=60) ,
G: Tatrapterys pltlomoides (2n=50). Bar 5pnr.

couuts on the genera indicate a polyploid scl ' ics
based on  x=10.

Bunchosia artTleniaca presented 2n=60, and is
one of the several cases of polyploidy in the fanr-
i ly (Table l). There is only one report for Bun-
cbosia in the l iterature: Buncbosia ntontana A.
Juss. with n=20 (ArqnensoN 1991), also polyploid,
which AruognsoN (1991) includes into the sub-
farniiy Malpighioideae. The chromosomal nurn-
ber based on x:10 seems to confirm this position,
although its relatively big chrornosomes (Thble 2)
differ frorn those plesented by the species of this
group. Bunchosia belongs to a still indeterminate
tribe (Table l).

Carnarea ericoides, n=I7 , seelns to originate
frorn an n-20 ancestral aneuploidy, as Aruoen-
SoN (1991) pointed out in his cornpararive study
of Carnarea and Aspicarpa (n=20 or 40). Our
results agree n,ith tl iat presented by Ar.roanSOru

(199})  for  those specics.  
' fhc 

othcr three species
stLrdiccl by this autlr_or slrqrvccl t lrc sanre chromo-
s o n r l l  n u r n b e r s  ( ' f a b l e  l ) .  M n r r l r r D E  ( 1 9 9 0 )
i n c l r r  c l c s  C a n t a r a a  i n  t h e  s u b - f a n r i l y  M a l p i -
g h i o i c l c a c ,  t r i b c  G a u d i c h a u c l i c a c .  A N n r n s o x
(19i ' iJ)  agrccs rv i th th is arrangclncnt,  a l t l iough he
cor-rs ic lcrs that  i ts chror losonral  nunrber is nrore
relatccl  to those prcsentc( l  by t l re species oI  t l re
l3y rson inroicleae s Lr b-fanr i ly.

Diccl la bractectsa,  u ' i th n=70 and 2n=20,
shorvcd tlre sanre couut presented by Arunrttsox
(19%) for th is species (Table l ) .  This count is
also coherent rv i th those plesented in the l i tera-
turc for  thc sub fami ly Malpighioideac. Aruorn-
soN ( I9%) used the basic numbcr x=10 present-
cd by the genus to include tlr is gerrus into Mal-
p igh io ideae,  in  sp i te  o f  i t s  non-w inged f ru i ts .
Most Malpighioiclcac gcnera, hkc Banislertopsis
ancl / Icteroptcrl ls, pfcscnt ivirrgccl ltLuits. As Bun-
chosia, Dicella belongs to an indeten-nir-rate tlibe.

In tl-re genus Mascagrirt u'c obscrvcd a pol1,-
ploid scr ies based on x=10 in the three stuf l ied
s1rccies.  The cl ip lo id numbe r  2r t=40 p. . rdt .d
fc:t Mascayia cordifolia agrees rvith the haploiil
rrumber n=20 preserrtcd by AilotrttsoN (19%)
fol this species (Table l).

Peixotoa tomentosa, u'ith n--10 and 2n=20
(Trrblc 1), presented count coherent rvith tl iose
fourrd by OnuoND e/ al. (l99i), Fonnr-MAR'rrNS
et al .  (1989) and AttolrRsoN (19%) for some
sprecies of Perxotoa. ANnrnsoN (1991) presented
n=15 f.or Peixotoa rcticulara Griseb. Fonnl-Mnn-
TINS e/ al. (1995) sl-rou'ed the sarne coultt for an
irrdeterrninate Petxotoa.It rvould be vely inter-
csting to investigatc the sinri larity betn'ecn the
tn'o species studiecl in these rvorks. Iror the inde-
rerrninare Peixotoa FonNr-Mn'rrNS et al. 0995)
observed trivalents in diakinesis, u,ith sonre irreg-
ularit ics in the anaphase I chlornosonre disjunc-
tion. This species shou's a high index of unviable
pollen. ANnensoN (1991) did not obsen'e abnor-
rnalities in the meiotic process. As for Peixotoa,
the possible basic number x=5 r-nay be consid-
ered. This hypothesis -could explair-r the occur-
rence of  haploid numbers n=I5.

The diploid numb er 2n=50 of Tetrapterltg
phlomoider represents the first count for the
genus. As observed for Peixotoa, the diploid
nurnber 2n=50 represents a possible polyploid
nunrber based on x=5.

The chromosomal  numbers  here  ob ta ined
seem to rectify ArunrnsoN's (1977) hyporhesis
that x=10 is the lnost reDresentative basic nunrber

l l l l l l l l l l l l l l l l l l i l  i l l rllltrl
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Table I - Malpighiaceac species rvith clrronrosonte trumber repofts, locatccl into thcir tribcs ancl strb-tribcs, basccl on sysren.rilric
oI  Ntnor-Nzu (1928),  N{onroN (19(- 'B) ,  Ar. rornsou (1977,199])  ancl  Vocl , r .  (1990).

Sub-fanrily Tribe Sub- t r i bc Sryss t t l Atr thors

Malp igh io ideae Bnn is tc r ieae Brnistcri inae Ranisteriopsts acoltrt lcensis
IJ. accrosa
B. artdcrsonii
B. atrgtrstifolia
ll argyropllylla
[] uapi
R. campt,str is
B. cipoensis
B. hyperci/olia
B lan,dolid
IJ ntttritit!t
B oxt'tltrtlt
B publpctalt
B. pulchra

B. stcllarts
B. ualuata
B. uernortr:ifolir

_l::l 
--

Gl' r r ,s  1982
Cl i \ l l 'S 1982
ANut,ttsox l99l
ANr)r ,RS()N l99l
G,ut,s | 982
IJ,tt.on'tN I9l(r
LO,rrnrr-r-cl 2000
r\;.;Dr,nscl,l 199]
GATr-s 1982
GAil.s 1982
( l , r I r ,s  I t )82
(;Ar,s 1982
Lol t t r t , t . t . t l  2000
G,u t ,s  1962
[-ct,ri l l t,t.t.o 2000
ANr)LRSoN l99l
(l.vr rs 1982

l 0
l 0
I t )
l 0
r 0

l 0
t 0
l 0
l 0
20
l 0

l 0

l 0
l 0

20

I I cl crrt1, 1 7' 1'1,s u rr gt r t I i/rtfi t
I L dttoptct'd
H. by15611i7111fillia
I'l. campestris
IL chrt,solhylla
IJ. coleoptcra
II. escalhni/olia
I L ht,pcrt'i/olia

I l. lcotra

I l. ltrndt,niana
I-l . ptcntpatola
t'l salicifolia
I L scrictzt

l t l

80

_ _2 _ _:_ _{\[, r, \s 1\l?21_
-  )4 Sl 'Nl t ' t - t i  1970
- 20 l . r  l r t t t t ' t . t . r  I  2000

l()  ANI) I ,RSON l99l
l0 AxuensoN l99l
l0 20 Lo,uBrLLo 2000
l0 OR,rroxD et al. 1981
l0 AxoctsoN l99l
l0 Dil.ut.vrr) l97L)
. 20 Nl,txc;t,xot and NIAN(;I.N()T 1962
- 42, )6 Roy antl Nlrsuna 1962

58 P,tt. 196-l
- l0 N,tzt't ' tt rrncl NI,\I)USOODT\N.\N l98l

20 [,rlrrnulr-o 2000
l0 Crur.i , lsp Ilu.rxc 1989

l0 Axt-rt,ttsoN l99l

Jubclina rnagtdico t0 A\Dr,RSoN I99J

Pci.roloa glabra
P.ltisplnht
P reticulata
P lomcntosa
Peixoloa sp

l 0
t0
I t
t 0

- AxrunsoN l99l
- ^C)n-rroxo et al. l98l
. 

'- 
Aroi:nsr-rN 1991

20 PnssriNr \Y/OIK
l0 Fonxr-NIan'rrNS e/ aI 1989

Stigmrphyllon cilatun

S. jatrophifolrum

S. lacunosunt
S. lalandianunt
S. Iittorales
S. paralias
S. pertplocae/oliunt

S. retusum

l8  SNO^D l9t t
20 Par 1964
- Axoensc,rN l99l

20 P.u- 1961
- Lo,rtaLr-r-o arrcl Fclnrt-Nhnrrxs 1998

22 RoY and lvfisrrna 1962
- Onrroivn o al l98l

20 P.u- 1964
- StNGlr,tL ct.tl. 1985
- AxornsoN 199-l

t 0

l 0

l 0

l 0
l 0

Sphedanrno-
carpinae

Acridocarp u s lon gifloli us
A. smealbmannii
A. austrocaledoniats

l8 N!,\NGENOT ancl Nl.\NCtNoT 19t8
l8 Ma**cExot and Nlnxcrxor 1958
- Cax and NlcPttrnsoN 1986

S p h eda m noca rp us p ruri e n s t s 20 P,rtr,n and LEITi\o 1987

Fliptageae Aspidopteri-
di inae

Hiptage bcnghalensis - 42,56 Rot' and Mtst tnlt l9(r2
-  58 Pnl  1964
- 56+0-lb BIn el a/. 1980

J0 Grr.r. et al. 1990
28 S,\NDtlU and M,ti 't 1988

Triaspis nelsonii
T. odorata

20 Rtuv and HoFF l96l
20 lrl,rxcexor ancl NInrcuNor I9i8

T'r i s t e lla t eia a us t ra I t s l8 ILtulx and Kt'srtrHx l96l

29001Barnebya harleyi Asor-nsc,rx l99J
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Sub fanrily Tribe

Malp igh io ic leac  I l ip tagcac Mascagrri i rrrrc Callaunt tnacft)plcntl t l
C. seplenlrionale

- B.,txt'tt rrrrcl Pnnrt'rr 1986
- Axot ,nsoN l99l

I O
l 0

Diuci,lra rrrfa DQ4) i\  NDt.t tsoNt99)

I :c I opop I c ry t !0(,lid rl (,t Axr r r ,ns r rx  199 ]

_ _1,,1::!:,, r:l: s t tfi at _
Itl n sca gt ta d I t i s( )f ( | d ld

AI. polt 'botrya
Itl. scpium

____i 0_ ^UUf,I12e0

i\1. r,t,lt:fttltrt ^\

Pnt,st,t't t \\/onx
l,oirt t t t ' t . l .o nrrt I  I i  r tnt 'Mitt{ l lNs I 998
ANnt , t t s r )N l99 l
l ) t t t , s t ,N t  Wr l t i x
Axnr,rrs<.rN l99J
Pnxrxr WoRx

_t0
(r0

4 0
l 0
l 0

Llalpighia cocct:gcra

)vt. glabra

I'I punicifolia

-  SARK^R et  a l .197)
20 (l,rl lt,,rt ' l  rt ' I962
- llrn,n l97l
- Snnxnn et al. l98O

20 PANDnY and Pal  1980
40 P,rt- 1964
20 SARKAR ct  a[ .1982

l 0

l 0
20

Mton,ntlru cnntart'oidcs l0 - Bt,nN,rnnf),1,() c! al. 1990

I r't r,t p I t'r.1,'; p l: lrttttt til rs
'lbtraptuys 

s1>

50 Pt t t ' s t , t t  l '  Wot tx
- l)truslN t' Wctnx10

fr iconrarieae Ecl: i t tol, ! eD's egla n J tt k,sa 10 ,20 r\xnt,ttsoN 199]

Gaudic l raud ie  ae Aspicarpd ltrt'rtpcs
A. l:drlcyi
A. lnmtlis
A l.t1's56P1[el1u
A. pulcltclla
A. scl;irtinii

40
40
40
40
40
20

AxuL,nsoN l99J
ANDI'RSoN l99l
Axnpnsox l99l
ANDI'RSON I99]
Axu,nsoN l99J
Axl;r,HsoN 1991

Cantarca a|frtti-r
C. axillaris
C. crtcoiles
C. l.tirstrla

t 7
t l

t t

t7

Axnt:nsoru l99l
i\xut,nsox l99l
Axul:rtsoN 199-]
ANr>rnsoru 199-l

Gaudichautlia alhida
G. cl:asci
G. ct'cloptcra
G. s1r, ,rff. c:'cloptcra
G. dlanrlra
G. galcotttarra

G. krusci
() ' tncuauglsi i

GauJlcltautlia s1>.
Cauliclnudia sp.
G..rubuerticulata

40
40
40
80
40
4 0
40
40
80

80,120
1 0

/\NDEITSON I99]
Axnmson 199]
ANornscltt l99l
Aurrr.nsoru l99J
Axnnnst>N l99l
Axnr,nsoN l99l
nNDDrrsoN l99l
Axur,rrsox l99l
nNDr,RSoN 199-l
Axoensou 1991
Axu.nsoN l99l

Janusia anisandra

J calfonica

J. gracilia

J. guratritica

J. janusoides

J.l indnanii
l. Iinearis

J. mcditerranea

J. occltionii

l. prancei

J. slnuarrnioides

ANoEnsoru l99l
Arulrensoiv l99l
ANornsoN l99l
ANDERSON I99]
Pnesrrur \ilonx
Aruoensoru l99l
ANur,nsoN l99l
Axor,nsoru l99J
NNDERSON I99]
ANDERSoN I99]
{Nornsoru 1993
ANDERSoN I99]

40
l 0
20
t 9
- 4 0

20
20
r 0
20
20
20
20

Pcre gri n a I ir t ca rdolia t 9 ANoEnsoN 1985

Bunchosia ,no,,land
B. arnteniaca

20
.]0

ANDERSoN I99]
Ppesrnr Vonx60

Dicella bractaosa t 0 ANDI'RSoN 199-l
PnrsErur Vonx -. -20

I l rdc te rnr ina te

'thr1,a 
I li s I on gifo li a (29D0 n NDF-RSoN 199-l
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Sub fanrily li ibe Sub t r ibe Spec ics 2 n Authors

Bvrsoninroiclcac Galphirnicac Rlc pha rt,t d ra h t' polc r rca

G a lph i n iu t n gur ! tfol r a
G. brasiliensts
G. glauca

G. gracilis
l 2

C. trtti ld

--l:::q:'tt':ttu
I-ophattlhcra lrtclt'sct'tts (,

L .  l . , ,ur t , t t r ' l t t  ( t

l ' )

()
24

20
2.1
l 2
24

21

Alul ,nsoN l99J
Pnusuxl \Y/onr
SEAVEY I97'
Trxncr l9 l8
N,ruo,r 1962
Kvrros 1966
Rov and Mrstrn t  1962
Lt'n'ts anrl OLI\triR 1970
Ill lt,tx ancl Kt,srtvax l96l
l , t ,u ' ts  ancl  Ot. tv t 'H 1970

- r \xuunsoN l98l
l 2  l , t ' n ' t s  r r r r t l  ( ) t , t v t , t t  1970
-  nNr ) t :RS(x  l 99 l

,!Jrrl,l,h:: ,l!:_,:, t2 t\xDt,trsr-liv l99J

\/c r r r t c t r I t r t t gl t t t co p h t' I la As,nt.ttstti ' t 199J

Byrson irrr irr  trc l)\ r.1r,,, 1,,,,, ht s t h tha l 2 -  nNl)Lrrsow l99i
20 NANI)A 1962
- ts,rl,t l97l
- Fonur-NLrnlrNS ct al.1992

24 FOni.rr-lvllnrrxs cr a/. 1995
- lr<rrrNl-N,lAtu tNS t.t al. l9L)2

24 lr(xNr-M.rK|r Ns et al. 1995
- Aivor,nsox l99l
. ANDI,RSON I99-}
- Axot,Hsotr l99l
- ANDERSON I99]
- Fonxl-lUnHrrNs et al. 1992

21 FoRNr-lvlAR'fnts et al. 199i

D. crrr.vlolr,t

B. coccolohilolia

I]. itttcrntcJit

I). nacrophl'lla
R. obhmgilolta
I) rigida
B. st'ricea
B. ucrbasci/oli,r

t 2
t 2

l 2

t 2
t a
I L

t 2
l 2
l 2

lvl tt.'d l glt ia ba lt u tt a t 0 Axprnsoru 1979

for Malprghiace ae, Actually x=10 basecl nurnbers
a r e  t h e  m o s t  f r e q u e n t  i n  s u b - F a m i l y  M a l p i -
gh io ideae (Tab le  l ) .  Nurnbers  x=10 der iva te
occur in aLnost all the studied generzr. Although
we colrld not f ind dny 2n=10 for Malpighiaceae
species in the l iterature, some are exclusivelrtrl-
t iple of f ive haploid numbers. Thus, we may con-
sider that x=10 is an x=5 derived basic nlrmber.

Heteropterys, Stigtnaphyllon, Hiptage aucl
Peregr ina are genera that present inter-  and
intraspecific divergent reports. These chronroso-
mal  nunrber  var ia t ions  are  probab ly  due to
diploidy of  count based on x=5. In sub-tr ibe
Sphedamnocarpinae, t r ibe Banister ieae, only
Sphedamnocarpus pruriensis presents a chromo-
somal number based on x=10 (2n=20). Horvever,
three Acridocarprl,r species present numbers based
on x=9 (n=9 and2n=l9).  This basic number is
probably a derivation rhrough reductional dis-
ploidy of an ancestral 'uvith z=10

Chrornosomal N umbers of Byrsonirnoideae
Th is  sub- fami ly  i s  d iv ided in to  J  t r ibe .s :

Acmanthereae, Byrsoninleae and Galirhimieae.
A sequence based on x=6 is strongly indicated by

the chrornosonral  nLrnlbers count nrade so far
(Table l). Thcir chromosomes are relatively big,
l i ke  those o f  Lophanthera  lac tescens  Ducke
(LoMser-Lo 2000). Aruprnsoru (1977,1981) con-
siclers Byrsonimoideae the most prinrit ive group
of Malpighiaccae^-

The haploicl nunr'ber n=12 y.csented for by,
sotxitfl.a intermedia, 

"vhich 
belongs to the tribe

Galphimieae, agrees r,vith all the chromosonral
number reports for the genus (Table 3). Only
Byrsonitna crassifolia (L.) HBK with2n=20 differs
frorn this account (Nnr.rnn 1962).

For Galphimia brasil iensr.r we observed a
diploid number (2n=24, Table 1) coherent s' ith
the reports for the genus Galphimia, as rvell as
for Byrsonimoideae. This sub-fami ly presents
almost all clrromosomal numbers based on x=6
(Table l). Its chromosomes are longer than those
observec{ in the other studied species (Table 2).

For the sub-family Byrsonimoideae we can
indicate the basic number x=6, as proposed BRrxrn
Q973), based on Lophanthera lactescens counts,
beyond other chromosornal nurnbers of Byrson-
inroideae species. Exceptions are the Byrsonima
species above cited and Macuaughia bahiana V.
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R. AnderSoo (rz=10) prcsented by Arunt, . t tsot ' t
(1979). Alrhough Fonrlr-M,\RrrNS et al. (1995)
cor-rsider x-I2 the basic nunrber for B1,yrs11inn,it
is probably derived frour x=6.

Eveu consider ing x=10 the nrost  rcpresenta-
tive basic trumbeL, it is probably derivcd frorn
x=5, tlrat is probably derii 'ed through recjuctior.r-
a i  d ip lo idy or aneuploir ly of  x=6. This basic nr.un-
ber x=5 also crccr-us ir-r sonrc rclatcrl l irnri l ics nf't lrc
Malpighiales oldcr,  such as Passi l loraccac, ' fu ln-
eraceae and Violaceae (ltnvnN 197); WrYI'SoN ancl
DaLrvirz 1992). As pointed by ANnr'RSoN (1981),
x=6 is probably Malpighiaceae nrost-  l r r inr i t i i 'c
basic nutnber.

Ka r1,s 17x s 1'p h o lo 91, of M a lp i gh i a c ea e
Arnong the feu' karyonrorphological clata for

Malpighiaceae species prescntccl in thc l itcraturc,
rve must highlight the u'ork of Dt t'ntt and l3onn-
IAl l  ( i981),  that  brorrglr t  r lc ta i lcd c l r ror losonrc
lengths ancl tnorphology of Iltptagc bcngltalensis
(L) KuLz (2n=58).Its chrourosonre length varies
fi-orr 1.62 to 3.25 pnt, and its chronrosonles \\'e re
pledominant ly nretacentr ic.  RlLt  v and Hopr
(196I) mentioned small chronrosorre for Triaspis
nelsoni i  Ol ivcr,  aI though no nrc: lsurcs or Cer] :
tromeric positions \\/ere presented. There arc no
karyonrorphological data [or the species stuclied
in this u'ork.

The studiecl species chromosomes are, Itor the
rrost, relatively short, l ike those of Mascagnia
anisopetala, rvl-rich vary from 1.1 to 2.0 pnr (fa-
ble 2). Only for Galpl:irnia brasiliensis did u,e
observe longest chronrosonres, u'hich vary fi 'ont
J.8 to B. prnr. This seenrs to be a clraracter of thc
Byrson in ro idcac ,  as  obsen,cd  [ ry  Lowtu t t t . t -o
(2000) for Lopharttltera lactescens, s,ith chronro-
sornes that range around 11.0 pm. The lengths
observed f.or Buncltosia arnrcniaca (2.2 5.1 Lrm)
are also lor-rger than for other Malpighioideae
species.  This data nray lead to a relocat iorr  of
Bunchosia, rvl-rich is included into Malpighio-
ideae , based on its basic nunrber x=10, although
it possesses tlorphological characters more relat-
ed to Byrsoninroideae.

The to ta l  ch lonra t in  length  (TCL)  var ies
alrnost )00% between some species, as Janusia
guaranitica and Bunchosia arnteniaca (Table 2).
This is lnore related to chromosome length vari-
at ion thau to chromosornal  nurnber var iat ion
betrveen the sttrdied species.

According to SrEuntNS (1971),  the predomi-
n a l l c e  o f  u t e t z r c e l t t r i c  c h r o l l o s o m e s  i t r  t l r e

i r lcogranrs,  together rv i th t l re s) ' t r rnetr ical  kary-
otype pointed by TF% index (Table 2,  Fig.  2)
incl icate a pr imit ive charactcr  for  a l l  t l ie studied
slrecies, Even for I l iptage bcngbalansis, sthere
sub -  n rc ta  cen t  r i c  ch  lonr  osornes  p  red  o t l in  a te ,
Dur i t t t  and BonntAl I  (1981) observed a strong
l<alyotl,pe synl)l ct r ')t- ' there is r-ro si g nif icarn t vari-
at ion bct t 'ccrr  thc 

' l 'F%, 
indcxes of  the stucl ied

/\4allriglrioi<lcac a,ncl (- 'a lplt i tnia brasil icn s/r' ol
[ ,opbu r t  t  l tcra lactescct l  s,  thc [Syrsonirnoidcae
spccics lor u'hich u'c have karl 'orr'rot'pliological
c l i t t a .

Acknowledgnrents  -  Wc a le  grate f r - r l  to  Dr .
Maria C. I{.  fulanrede , of the Inst i tutc of Botany of
Sio Paulo - IJrasi l ,  for plant i<lenti f icat ion. Ve also
t l rank CAPES for  thc i r  f i r ranc i r r l  sLrppor t .
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