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Abstract - The family Malpighiaceac shows a great chromosomal number diver-
sity, with polyploidy and disploidy between and within species. Cytological
studies have played an important role in the taxonomy of Malpighiaceae. In the
present work we studicd twelve species and present the chromosome numbers
and for scven of them karyomorphological characters and chromosomal
ideograms. The chromosomes are predominantly small and metacentric. No mei-
otic abnormalities were found, and they presented a high viable pollen index. We
analyzed the relationship between the taxonomic distribution of taxa and the
distribution of chromosomal numbers in Malpighiaceae species. The sub-fam-
ily Malpighioideae presents chromosome numbers based on x=5 and the sub-
family Byrsonimoideae presents numbers based on x=6. The basic number x=5
for Malpighiaceae is a new proposal, supported by some counts for the genera
Banisteriopsis, Heteropterys, Peixotoa and Tetrapterys.

Key words: basic number, Byrsonimoideae, cytotaxonomy, karyomorphology,

Malpighioideae.

INTRODUCTION

The Malpighiaceae family comprises about
71 genera and 1250 species, well distributed in
the New World, with 950 species of 41 genera
(MAKINO-WATANABE 1988). Although Malpighi-
aceae usually present climbing habit, shrubs and
threes can be observed (ROBERTSON 1972). The
family is taxonomically divided in two subfami-
lies: Malpighioideae and Byrsonimoideae.
Malpighioideae usually present climbers with
winged fruits, while Byrsonimoideae show
shrub-trees species with non-winged fruits, most
of which are drupes.

- Because of its ecological and geographic
amplitude, the family Malpighiaceae presents a
great diversity of habits, fruit types and pollen
grains (MAKINO-WATANABE 1988). Besides its
morphological diversity, this family shows a
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remarkable variety of chromosomal numbel
reports. With regard to Malpighiaceae, the liter-
ature cites n=6, 9, 10, 11, 12,17, 19, 20, 21, 26,
27, 28,29 and 42. SINGHAL et al. (1985) mention
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-
tions. In addition to numeric variation, a few
papers bring karyomorphological data showing
considerable chromosomal length variety. The
most common chromosome shape is small and
metacentric (RILEY and HOFF 1961; DIFULVIO
1979; DEVAR and BORAIAH 1981; LOMBELLO and
FORNI-MARTINS 1998).

Cytogenetic works were important in taxo-
nomic position of species into the family
Malpighiaceae. ANDERSON (1993) situates the
genera Bunchosia, Dicella and Thryallis in the
sub-family Malpighioideae, based on their chro-
mosomal numbers. Rather than contributing
to the cytogenetic knowledge of the family
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Table 1 - Studied species with their chromosome numbers (17 and 21), vouchers (L-Lombello and FM-Forni-Martins) and

locality of collect in Brazil.

Specics " 2n Voucher Localityy
Bunchosta armeniaca (Cav.) Rich.* - 60 L.49 Cmnpinas-ﬁ”’f
Byrsonima intermedia A. Juss. 12 - I'M Itirapina-SP
Camarea ericoides St. Hill. 17 - 1..36 Carrancas-MG
Dicella bracteosa (A. Juss.) Griseb. 10 20 1..10 Campinas-SP
Galphimia brasiliensis (1..) A. Juss.* - 24 L.50 Campinas-SP**
Janusia guaranitica (St. Hill.) A. Juss. - 40 . L.58 Americana-SP
Mascagnia anisopetala (A. Juss.) Griseb. 30 60 L.17 Campinas-SP
Mascagnia cordifolia (A. Juss.) Griseb. - 40 1..26 Campinas-SP
Mascagnia sepium (A. Juss.) Griscb.* 10 - .21 Campinas-SP
Peixotoa tomentosa A. Juss.™ 10 20 1..39 Carrancas-MG
Tetrapterys phlomoides (Sprengel) Niedenzu*® - 50 1..29 Mogi-Mirim-SP
Tetrapterys sp.* 10 - L.15 Mogi-Mirim-SP
* Unpublished count, **cultivate species

Malpighiaceae, this paper is intended to analyze RESULTS

the relationship between cytogenetic data and
the taxonomy organization based on morpho-
logical and geographical aspects.

MATERIALS AND METHODS

Seeds and floral buds of Malpighiaceae species
collected from areas of cerrado (Mogi-Mirim-SP, Iti-
rapina-SP, Carrancas-MG) and forest (Santa Gene-
bra Forest Reserve, Campinas-SP). Some cultivated
species were also studied. They were collected in
the district of Bardo Geraldo, Campinas-SP and in
the municipality of Americana-SP. Vouchers of all
studied species are deposited at the UEC herbarium
(Table 1). Seeds were germinated in Petyi dishes.
Root tips were pre-treated with PDB in saturated
solution for 3 to 5 hours, at 16-18°C. This material
was fixed with Carnoy’s solution (alcohol 3:1 acetic
acid, v/v).

The root tips were hydrolyzed with HCL 5N and
stained with Giemsa (GUERRA 1983). The anthers of
floral buds were squashed with acetic carmine. The
chromosome ideograms were based on 10 cells for
each species. The nomenclature rule used {or chro-
mosome classification is that proposed by LEVAN et
al. (1964) modified by GUERRA (1986).

Twelve chromosomal numbers were obtained.
As for Byrsonima intermedia, Camarea ericoides,
Mascagnia sepium and Tetrapterys sp. only hap-
loid numbers were obtained. As for Bunchosia
armeniaca, Galphimia brasiliensis, Janusia
guaranitica, Mascagnia cordifolia and Tetrapterys
phlomoides only diploid numbers were observed.
Dicella bracteosa, Mascagnia anisopetala and
Peixotoa tomentosa showed both haploid and
diploid numbers (Table 1, Fig. 1).

All the studied species showed relative small
chromosomes except Galphimia brasiliensis and
Bunchosia armeniaca (Figs. 1 and 2), which
longest chromosomes are 8.4 pm and 5.1 pm
long, respectively (Table 2). With regard to the
other 10 studied species, Dicella bracteosa showed
the longest chromosomes, 3.7 pm (Table 2). As a
pattern, we noticed small and metacentric chro-
mosomes were predominant (Table 2, Fig. 2).
For seven species we presented the total chro-
matin length (TCL) and the TF% index (Huzi-
WARA 1962) (Table 2).

No abnormality was observed in the meiotic
process (Fig. 1). The indexes of viable pollens
were high: Byrsonirna interimedia (96.53 %),

Table 2 — Chromosome lengths, total chromatin length (TCL), TF% index (HUzZIWARA 1962) and karyotype formula (K.F).

Species Lengths TCL TF% K.F

Bunchosia armeniaca (Cav.) Rich. 22+031-51+084 202.2+£272 45.10 26m+4sm
Dicella bracteosa (A. Juss.) Griseb. 20+022-37+057 56.4 +7.84 43.97 8m+2sm
Galphimia brasiliensis (L.) A. Juss. 38+042-84+0.83_ 143.8 £9.22 44.08 IIm+1sm
Janusia guaranitica (St. Hill.) A. Juss. 1.1+0.14-26+041 74.0 £ 8.64 41.08 14m+6sm
Mascagnia anisopetala (A. Juss.) Griseb. 1.1+0.08-2.1+0.10 94.0 +4.01 45.95 28m+2sm
Mascagnia cordifolia (A. Juss.) Griseb. 14+£0.15-3.2+0.67 80.4 + 8.14 42.78 17m+3sm

Tetrapterys phlomoides (Sprengel) Niedenzu 1.5+£0.05-3.2+048 105.4 £ 11.8 44.20 22m+3sm
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Carnarea ericoides (94.4%), Dicella bracicosa
(95.54%), Mascagnia sepium (88.86%) and Peixo-
toa tomentosa (92.62%).

DISCUSSION

Six of the chromosomal numbers now report-
ed have never been presented before (Table 1).
The populations studied have never been cyto-
genetically investigated, except for Mascagnia
anisopetala, studied by LOMBELLO and FORNI-

MARTINS (1998). Besides the haploid number

now presented for Mascagnia anisopetala, kary-
ological data of this species were observed for
the first time (Table 3). Tt made it possible to
construct their ideograms (Fig. 2).

The inter- and intraspecific chromosomal
number variation will be discussed within the

]
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Fig.1 — Mitotic metaphases of A: Busichosia armeniaca (2n=60), B: Dicella bracteosa (2n=20), C: Mascagnia cordifolia (21=40)
D: Galphimia brasiliensis (2n=24), E: Janusta guaranitica (21=40)
(2n=50), H: Camarea ericoides (n=17), I: Mascagnia sepium (

respective sub-tribes, tribes and sub-families, fol-
lowing the family structure proposed by NIEDEN-
ZU (1928}, modified by MORTON (1968), ANDER-
SON (1977, 1993) and VOGEL (1990) where two
sub-families are considered: Malpighioideae and
Byrsonimoideae.

Chromosomal Numbers of Malpighioideae

This sub-family is divided into 5 tribes, with
chromosomal number reports for 4 tribes: Ban-
istericae, Hiptageae, Gaudichaudieae and Trico-
maricac (Table 3). Among the genera with the
highest number of studied species, only Camarea
did not present a chromosomal number that is a
multiple of 10 (Table 3).

Only one chromosomal number differed
from those here reported: 2#=40 for Janusia
guaranilica, in contrast with #=19 reported by

ANDERSON (1993) (Table 3). All the reported

. F: Mascagnia anisopetala (2n=60), G: Tetrapterys phlomoides
n=10), J: Peixotoa tomentosa (n=10). Bar Spm.
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Fig. 2 - Ideograms of A: Bunchosia armeniaca (2n=60),
B: Dicella bracteosa (21=20), C: Galphimia brasilicnsis
(2n=24), D: Janusia guaranitica (2n=40), E: Mascagria cordi-
folia (2rn=40), F: Mascagnia anisopetala (2n=60),
G: Tetrapterys phlomoides (21=50). Bar Spm.

counts on the genera indicate a polyploid series
based on x=10.

Bunchosia armeniaca presented 27=60, and is
one of the several cases of polyploidy in the fam-
ily (Table 3). There is only one report for Bun-
chosia in the literature: Bunchosia montana A.
Juss. with #=20 (ANDERSON 1993), also polyploid,
which ANDERSON (1993) includes into the sub-
family Malpighioideae. The chromosomal num-
ber based on x=10 seems to confirm this position,
although its relatively big chromosomes (Table 2)
differ from those presented by the species of this
group. Bunchosia belongs to a still indeterminate
tribe (Table 3).

Carnarea ericoides, n=17, seems to originate
from an 72=20 ancestral aneuploidy, as ANDER-
SON (1993) pointed out in his comparative study
of Carnarea and Aspicarpa (n=20 or 40). Our
results agree with that presented by ANDERSON

(1993) for those species. The other three species
studied by this authos showed the same chromo-
somal numbers (Table 3). MAMEDE (1990)
includes Camarca in the sub-family Malpi-
ghioideae, tribe Gaudichaudicae. ANDERSON
(1993) agrees with this arrangement, although he
considers that its chromosomal number is more
related to those presented by the species of the
Byrsonimoideae sub-family.

Dicella bracteosa, with 7=10 and 2r=20,
showed the same count presented by ANDERSON
{1993) for this species (Table 3). This count is
also coherent with those presented in the litera-
ture for the sub-lamily Malpighioideac. ANDER-
SON (1993) used the basic number x=10 present-
cd by the genus to include this genus into Mal-
pighioideae, in spite of its non-winged fruits.
Most Malpighioideae genera, like Banisteriopsis
and Heteropterys, present winged fruits. As Bun-
chosia, Dicella belongs to an indeterminate tribe.

In the genus Mascagnia we observed a poly-
ploid series based on x=10 in the three sudl{glied
species. The diploid number 27#=40 pres€lied
for Mascagnia cordifolia agrees with the haploid
number 7=20 presented by ANDERSON (1993)
{or this species (Table 3).

Peixotoa tomentosa, with n=10 and 212=20
(Table 1), presented count coherent with those
found by ORMOND et al. (1981), FORNI-MARTINS
et al. (1989) and ANDERSON (1993) for some
species of Peixotoa. ANDERSON (1993) presented
n=15 for Peixotoa reticulata Griseb. FORNI-MAR-
TINS et al. (1995) showed the same count for an
indeterminate Peixotoa. It would be very inter-
esting to investigate the similarity between the
two species studied in these works. For the inde-
terminate Peixotoa FORNI-MATINS ef al. (1995)
obsetved trivalents in diakinesis, with some irreg-
ularitics in the anaphase I chromosome disjunc-
tion. This species shows a high index of unviable
pollen. ANDERSON (1993) did not observe abnor-
malities in the meiotic process. As for Peixotoa,
the possible basic number x=5 may be consid-
ered. This hypothesis could explain the occur-
rence of haploid numbers 7=15.

The diploid number 212=50 of Tetrapterys
phlomoides represents the first count for the
genus. As observed for Peixotoa, the diploid
number 21#=50 represents a p0551ble polyplond
number based on x=5.

The chromosomal numbers here obtained
seem to rectify ANDERSON’s (1977) hypothesis
that x=10 is the most representative basic number
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Table 3 - Malpighiaceac species with chromosome number reports, Jacated into their tribes and sub-tribes, based on systematic

of NIEDENZU (1928), MORTON (1968), ANDERSON (1977, 1993) and VOGEL (1990)

Sub-family Tribe Sub-tribe Specics n 2n Authors
Malpighioideae  Banisterieae  Banisteriinae Banistertopsis acapulcensis 10 GATES 1982
B. acerosa 10 GATES 1982
B. andersonii 10 ANDERSON 1993
B. angustifolia 10 ANDERSON 1993
B.argyrophylla 10 - GaArEs 1982
B. caapi . 20 BaLDWIN 1946
B. campestris 10 - LoMBELLO 2000
B. cipoensis 10 ANDERSON 1993
B. hypercifolia 10 Gares 1982
B. lacvifolia 10 GaTes 1982
B. muricata 20 Garrs 1982
B.oxyclada 10 - GArrs 1982
B. pubipctala - 20 LomsELLO 2000
B. pulchra 10 - GATES 1982
B. stellaris - 80 LoMBELLO 2000
B. valvata 10 - ANDERSON 1993
B. vernoniifolia 10 Gares 1982
Cordobia argentea 9 ANDERSON 1993
Heteropterys angustifolia 34 SempLE 1970
H. anoptera - 20 LOMBELLO 2000
H. byrsonimifolia 10 - ANDERSON 1993
H. campestris 10 - ANDERSON 1993
H. chrysophylla 10 20 LOMBELLO 2000
H. coleoptera 10 - ORMOND ef al. 1981
H.escallonifolia 10 ANDERSON 1993
H. hypercifolia 10 - Dwruwvio 1979
20 MANGENOT and MANGENOT 1962
I leona - 42,56 Rovy and MisHIRA 1962
58  Par 1964
H. lundeniana 30 NAZEER and MADUSOODANAN 1981
H. pteropetala 20 LOMBELLO 2000
H. salicifolia - 30 Chen AND HUANG 1989
. sericea 10 - ANDERSON 1993
Jubelina magnifica 10 ANDERSON 1993
Peixotoa glabra 10 - ANDERSON 1993
P hisptdula 10 _ - AORMOND et al. 1981
P, reticulata 15 - ANDERSON 1993
P tomentosa 10 20 PreSENT WORK
Peixotoa sp - 30 FORNI-MARTINS et al. 1989
Stigmaphyllon ctlatum 18 SNOAD 1955
- 20 PaL 1964
S. jatrophifolium 10 - ANDERSON 1993
S. lacunosum - 20 Pat 1964
S. lalandianum 10 - LoMBELLO and FORNE-MARTINS 1998
S. littorales - 22 Roy and MisHRA 1962
S. paralias 10 - ORMOND ¢t al 1981
S. periplocacfolium - 20 PaL 1964
10 - SINGHAL et al. 1985
S. retusum 10 ANDERSON 1993
Sphedamno- Acridocarpus longiflolius 18  MANGENOT and MANGENOT 1958
carpinae A. smeathmannii - 18  MANGENOT and MANGENOT 1958
A. austrocaledonicus 9 - Ca~ and MCPHERSON 1986
Sphedamnocarpus pruriensis 20 PaIva and LEITAO 1987
Hiptageae Aspidopteri- Hiptage benghalensis 42,56 Roy and MistIRA 1962
diinae 58 PaL 1964
56+0-1b Bir et al. 1980
30 - GiLLezal 1990
28 SANDHU and MAN 1988 )
Triaspis nelsonit 20 RiLEY and HOFF 1961
T odorata 20  MANGENOT and MANGENOT 1958
Tristellateia australis 18  Ramax and KEsavan 1963
Barnebya harleyi 29(30) ANDERSON 1993




246 LOMBELLO and FORNI-MARTINS

Sub-family Tribe Sub-tribe Species n 2n Authors
Malpighioideac  Hiptagcae Mascagniinae Callacuns macropterum 10 - BaKER and PARFITT 1986
C. septentrionale 10 - ANDERSON 1993
Diacidia vil![l ' 23(24) - ANDERSON 1993
Ectopopterys soerjartor 8 T ANDERSON 1993
_Jubeling magnifica 10 - ANDERSON 1990

Mascagnia anisopetala 30 - PrESENT WORK

- 60 Loamerio and FORNE-MARTING 1998
M. cordifolia 20 - ANDERSON 1993

. 40 Present Work
M. polybotrya 10 - ANDERSON 1993
M. sepium 10 - PreseNnt WORK
Malpighia coccigera : 10 - SARKARef al. 1973

. 20 GAIAPATHY 1962
M. glabra 10 - Bawa 1973

20 - SARKAR et al. 1980
- 20 PANDEY and PAL 1980
40  PaL 1964

M. punicifolia - 20 SARKAR et al. 1982
Mionandra camareoides 10 - BERNARDELLO ef al. 1990
'“'Im])/('ti\w /7/)/0;//1:/(/1‘.( N 50 PriseNT WORK
Tetrapterys sp. 10 - PrESENT WORK
Tricomarieae Echinopterys eglandulosa 10,20 - ANDLRSON 1993
Gaudichaudieae Aspicarpa brevipes 40 - ANDERSON 1993
A barleyi 40 - ANDERSON 1993
A. bunnlis 40 - ANDERSON 1993
A. hyssopifolia 40 - ANDERSON 1993
| A. pulchella 40 - ANDERSON 1993
| A. schinimir 20 - ANDERSON 1993
| Camarea affinis 17 - ANDERSON 1993
| C. axillaris 17 - ANDERSON 1993
C. ericordes 17 - ANDERSON 1993
C. hirsuta 17 - ANDERSON 1993
Gaudichaudia albida 40 - ANDERSON 1993
G. chaser 40 - ANDERSON 1993
G. eycloptera 40 - ANDERSON 1993
G. sp. alt. eycloptera 80 - ANDERSON 1993
G. diandra 40 - ANDERSON 1993
G. galeottiana 40 - ANDERSON 1993
G. krusei 40 - ANDERSON 1993
G. mcvaughit 40 - ANDERSON 1993
Gaudichaudia sp. 80 - ANDERSON 1993
Gandichaudia sp. 80,120 - ANDERSON 1993
G. subverticulata 40 - ANDERSON 1993
Janusia anisandra 40 - ANDERSON 1993
| californica 10 - ANDERSON 1993
. gracilia 20 - ANDERSON 1993
. guaranitica 19 - ANDERSON 1993
- 40  PRESENT WORK
J. janusoides 20 - ANDERSON 1993
] lindmanii 20 - ANDERSON 1993
. linearis 10 - ANDERSON 1993
J. mediterrasea 20 - ANDERSON 1993
. occhionit 20 - ANDERSON 1993
J. prancet 20 - ANDERSON 1993
. shwannioides 20 - ANDERSON 1993
Peregrina linearifolia 19 - ANDERSON 1985
Indeterminate Bunchosia montana 20 - ANDERSON 1993
: B. armeniaca 30 60  PRESENT WORK
Dicella bracteosa 10 - ANDERSON 1993

L e 20 . PreseNT WORK
Thryallis longifolia (29)30 - ANDERSON 1993
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Sub-family Tribe Sub-tribe Species n 2n Authors
Byrsonimoideac  Galphimicac ‘ Blepharandra hypolewca 12 ANDERSON 1993
Galphina angustifolia 12 - ANDERSON 1993
G. brasiliensis - 24 PreSENT WORK
- G. glauca 6 - SEAVEY 1975
- 20  TAKAGI 1938
24 NANDA 1962
12 Kvyhos 1966
G. gracilis - 24 Roy and Mishra 1962
12 - Lewis and OLiviEr 1970
G. nitida - 24 RaMaN and KESAVAN 1963
G. angustifolia 12 - LEWIS and OLIVER 1970
Lophanthera lactescens 6 - ANDERSON 1983
. 12 Lewrs and Orivir 1970
1. hammelii 6 - ANDERSON 1993
Prevandra egleri 12 ANDERSON 1993
Verrucularta glancophylla 3 ANDERSON 1993
Byrsoniminac Byrsonima bastloba 12 - ANDERSON 1993
B. crassifolia - 20 NANDA 1962
12 Bawa 1973
B. coccolobifolia 12 - FORNI-MARTINS ¢f al. 1992
- 24 FORNI-MARTINS ef al. 1995
B. intermedia 12 - TORNI-MARTINS ¢f al. 1992
- 24 FORNI-MARTINS ef al. 1995
B. macrophylla 12 - ANDERSON 1993
B. oblongifolia 12 - ANDERSON 1993
B. rigida 12 - ANDERSON 1993
B. sericea 12 - ANDERSON 1993
B. verbascifolia 12 - FORNI-MARTINS et al. 1992
- 24 FORNI-MARTINS et al. 1995
Mevaughia bahiana 10 ANDERSON 1979

for Malpighiaceae. Actually x=10 based numbers
are the most frequent in sub-family Malpi-
ghioideae (Table 3). Numbers x=10 derivate
occur in almost all the studied genera. Although
we could not find any 21#=10 for Malpighiaceae
species in the literature, some are exclusive mul-
tiple of five haploid numbers, Thus, we may con-
sider that x=10 is an x=5 derived basic number.

Heteropterys, Stigmaphyllon, Hiptage and
Peregrina are genera that present inter- and
intraspecific divergent reports. These chromoso-
mal number variations are probably due to
diploidy of count based on x=5. In sub-tribe
Sphedamnocarpinae, tribe Banisterieae, only
Sphedamnocarpus pruriensis presents a chromo-
somal number based on x=10 (2#=20). However,
three Acridocarpus species present numbers based
on x=9 (#=9 and 2x#=18). This basic number is

probably a derivation through reductional dis-

ploidy of an ancestral with #=10.

Chromosomal Numbers of Byrsonimoideae

This sub-family is divided into 3 tribes:
Acmanthereae, Byrsonimeae and Galphimieae.
A sequence based on x=6 is strongly indicated by

the chromosomal numbers count made so far
(Table 3). Their chromosomes are relatively big,
like those of Lophanthera lactescens Ducke
(LOMBELLO 2000). ANDERSON (1977, 1983) con-
siders Byrsonimoideae the most primitive group
of Malpighiaccae..

The haploid number 7=12 ., <sented for by,
sonima intermedia, which belongs to the tribe
Galphimieae, agrees with all the chromosomal
number reports for the genus (Table 3). Only
Byrsonima crassifolia (L.) HBK with 2#=20 differs
from this account (NANDA 1962).

For Galphimia brasiliensis we observed a
diploid number (2n=24, Table 1) coherent with
the reports for the genus Galphimia, as well as
for Byrsonimoideae. This sub-family presents
almost all chromosomal numbers based on x=6
(Table 3). Its chromosomes are longer than those
observed in the other studied species (Table 2).

For the sub-family Byrsonimoideae we can
indicate the basic number x=6, as proposed Bawa
(1973), based on Lophanthera lactescens counts,
beyond other chromosomal numbers of Byrson-
imoideae species. Exceptions are the Byrsoninza
species above cited and Macvaughia bahiana W,
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R. Anderson (2=10) presented by ANDERSON
(1979). Although FORNI-MARTINS ef al. (1995)
consider x=12 the basic number for Byrsonzrna, it
is probably derived from x=6.

Even considering x=10 the most representa-
tive basic number, it is probably derived from
x=3, that is probably derived through reduction-
al diploidy or aneuploidy of x=6. This basic aum-
ber x=5 also occurs in some related families of the
Malpighiales order, such as Passifloraceace, Turn-
eraceae and Violaceae (RAVEN 1975; WATSON and
DALWITZ 1992). As pointed by ANDERSON (1983),
x=6 is probably Malpighiaceae most primitive
basic number.

Karyomorphology of Malpighiaceae

Among the few karyomorphological data for
Malpighiaceae species presented in the litcrature,
we must highlight the work of DEvAR and Bora-
TAH (1981), that brought detailed chromosome
lengths and morphology of [1iptage benghalensis
(L) Kurz (272=58). Its chromosome length varies
from 1.62 t0 3.25 pun, and its chromosomes were
predominantly metacentric. RILEY and HOFF
(1961) mentioned small chromosome for Trzaspss
nelsonii Oliver, although no measures or cen-
tromeric positions were presented. There are no
karyomorphological data for the species studied
in this work.

The studied species chromosomes are, for the
most, relatively short, like those of Mascagnia
anisopetala, which vary from 1.1 to 2.0 pm (Ta-
ble 2). Only for Galphimzia brasiliensis did we
observe longest chromosomes, which vary from
3.8 to 8. pm. This seems to be a character of the
Byrsonimoideae, as observed by LOMBELLO
(2000) for Lophanthera lactescens, with chromo-
somes that range around 11.0 pm. The lengths
observed for Bunchosia armeniaca (2.2-5.1 pm)
are also longer than for other Malpighioideae
species. This data may lead to a relocation of
Bunchosia, which is included into Malpighio-
ideae, based on its basic number x=10, although
it possesses morphological characters more relat-
ed to Byrsonimoideae.

The total chromatin length (TCL) varies
almost 300% between some species, as Janusia
guaranitica and Bunchosia armeniaca (Table 2).
This is more related to chromosome length vari-
ation than to chromosomal number variation
between the studied species.

According to STEBBINS (1971), the predomi-

nance of metacentric chromosomes in the”

ideograms, together with the symmetrical kary-
otype pointed by TF% index (Table 2, Fig. 2)
indicate a primitive character for all the studied
species. Even for Hiptage benghalensis, where
sub-metacentric chromosomes predominate,
DEVAR and BORAIAH (1981) observed a strong
karyotype symmetry, Fhere is no significant vari-
ation between the TF% indexes of the studied
Malpighioideac and Galphimia brasiliensis or
Lophanibera lactescens, the Byrsonimoideae
species for which we have karyomorphological
data.

Acknowledgments — We are grateful to Dr.
Maria C. H. Mamede, of the Institute of Botany of
Sao Paulo - Brasil, for plant identification. We also

thank CAPES for their financial support.

REFERENCES

ANDERSON W.R., 1977 — Byrsonimoideae, a new sub-
family of Malpighiaceae. 1.candra, 7: 5-18.

-, 1979 — Floral conservatism in neotropical
Malpightaceae. Biotropica, 11: 219-223.

—, 1983 — Lophanthera, a genus of Malpighiaceae
new to Central America. Brittonia, 35: 37-41.

=, 1985 — Peregrina, a new genus of Malpighiageae
[rom Brazil and Paraguay. Systematic Botany, 10
303-307.

—, 1990 — The taxononzy of Jubelina (Malpighiaceac).
Contributions to the University of Michigan
Herbarium 17: 21-37.

—, 1993 —Chromosone numbers of neotropical
Malpighiaceae. Contributions to the University
of Michigan Herbarium, 17: 21-37.

BakER M.A. and Parerrr B.D., 1986 — Chromo-
some number reports 91. Taxon, 35: 405-406.
BALDWIN J.T., 1946 — Banisteria caapi Spruce: its
chromosonzes. Bulletin of the Torrey Botanical

Club, 73: 282-285.

Bawa K.S., 1973 — Chromosome number of tree
species of lowland tropical commiunity. Journal of
the Arnold Arboretum, 54: 422-434.

BERNARDELLO L.M., STIEFKENS L.B. and P1ovANO
M.A., 1990 - Numeros cromossdémicos en
dicotiledéneas Argentinas. Boletin Societat
Argentina de Botanica, 26: 149-157.

Bir S.S., GiLL B.S., Bep1 Y.S. and SINGHAL UK.,
1980 — Evolutionary status of the woody taxa of
Garbwal Himalaya: In: Khosla P.X. (Ed.),
“Improvement of Forest Biomass”, pp. 81-96.

CaN G.D. and MCPHERSON G., 1986 — Chromzo-
some numbers of New Caledonian plants. Annals
of the Missouri Botanical Garden, 73: 486-489.



CYTOGENETICS OF MALPIGINACEAR

CHEN Z.Y. and HUANG S.E, 1989 — The karyotype
of five cultivated plants. Acta Botanica Austro
Sinensis, 4: 75-83.

DeEvAR K. V. and Boraian G., 1981 — A note on the
karyomorphology of Hiptage benghalensis (L.)
Kurz. Current Science, 50: 904-905.

Diruivio T, 1979 — Nimcro cromosséniico de
Heteropteris hypercifolia (Malpighiaceae).
Kurtziana, 12-13: 139.

FORNI-MARTINS E.R., PINTO-MAGLIO C.A.F. and
Cruz N.D., 1989 — IOPB chromosome data 1.
Inst. Org. Plant Biosyst. Newslett (Zurich), 13:
17.

~, 1992 — Biologia da reprodugio enz plantas de cer-
rado: microsporogénese. Anais do VIII Congres-
so da Sociedade Botinica de Sdo Paulo: 77-82.

-, 1995 — Chromosome numbers in Braxilian cerrado
plants. Brazilian Journal of Genetics, 18: 281-
288.

GajaratTHy C., 1962 — Cytological obscrvations in
some dicotyledons. Science Culture, 28: 375-376.

GATES B., 1982 — Banisteriopsis, Diplopterys
(Malpighiaceae). Flora Neotropica Monograph
30.

GieL B.S., SINGHAL VK., BEpr Y.S. and B S.S.,
1990 — Cytological evolution i1 the woody taxa of
Pachmarhi Hills. Journal of Cytology and Genet-
ics, 25: 308-320.

GUERRA M.S., 1983 — O wuso do corante Gienisa na
citogendtica vegelal - comparagio simples e o ban-
deamento. Ciéncia e Cultura, 35: 190-193.

-, 1986 - Revicwing the chromosonie nomenclature
nf Levan et al., Shost communication. Brazilian
TJournal of Genetics, 9: 741-743.

HuziwaRA Y., 1962 — Karyotype analysis in some
genera of Compositae VIII Further studies on
the chromosome of Aster. American Journal of
Botany, 49: 116-119.

KyHos D.W., 1966 — Documented chromosome
numbers of phanerogams 4. Annals of the Mis-
souri Botanical Garden, 57: 382-384.

LEVAN A., FREDGA K. and SANDBERG A.A., 1964 -
Nomenclature for centromeric position on chro-

_mosomes. Hereditas, 52: 201-220.

LEwis WH. and OLIVER R.L., 1970 — Chromosome
numbers of phanerogams 4. Annals of the Mis-
souri Botanical Garden, 57: 382-384.

LoMBELLO R.A., 2000 — Estudos cromossémnzicos em
Malpighiaceae A. Jussieu. PhD thesis, State Uni-
versity of Campinas, Sao Paulo.

LoMBELLO R.A., FORNI-MARTINS E.R., 1998 ~ Cyto-
logical studies in climbers of a Brazilian forest
reserve. Cytologia, 63: 415-420.

MAKINO-WATANABE H., 1988 — Contribuicao ao
estudo palinolégico das Malpighiaceae A. L.
Jussieu do Brasil (tribo Banisterieae, sub-tribo

) 249
- L

Banisteriinae). PhD thesis., State Univers:oy o
Campinas, Sdo Paulo. ’

Mameor M.C.H., 1990 - Revisao do género
Camarca St-Hilaive (Malpighiaceac). Hochunea,
17:1-34.

MANGENOT S. and MANGENOT G., 1958 — Deux-

“jome liste de nowibres chromaosomiques nouveaux
chez diverses Dicotvlédones er Monocotylédones
d’Afrigue occidentale. Bulletin des Jardin
Botanique (Bruxcles), 28: 315-329.

—, 1962 — Enquéte sur les nombres chromosomiques
dans une collection d'espéces tropicales. Revieu
Cytologique et Biologique Végetal, 25: 411-447.

MORTON C.V., 1968 — A typification of some sub-
fanily, sectional and subsectional names in the
family Malpighiaceae. Taxon, 17:314-324.

NanDa P.C., 1962 — Chromosome number of trees
and shrubs. Journal of the Indian Botanical Soci-
cty, 1,2:271-277

NAZEER M.A. and MADUSOODANAN K J., 1981 —
Triploidy in Heteropterys Kunth. emend. Griseb.
Current Science, 507 541.

NiepeNzU F, 1928 — Malpighiaccae. In: Engler A.
(Ed.), “Das Pflanzenreich”, Im Auftrage der
Preuss, Akademic der Wissenchaften.

OrMOND W.T., Siva M.LA. and CASTELLS AR L.,
1981 — Contribuicio ao estudo ciioldgico de
Malpighiaceae. 1. Nimero de cromossomos.
Archivos do Jardim Boténico do Rio de Janeiro,
25:169-173.

Patva J. and LertAo M.T., 1987 — Niimeros cro-
mossémicos de plantas da Africa tropical. Font-
queria, 14: 37-44.

PANDEY R.M. and PAL M., 1980 — IOPB chromo-
some number reports LXVIII. Taxon, 29: 544-545.

PAL M., 1964 — Chromosome numbers in some Indi-
an Angiosperms 1. Proceedings of Indian Acad-
emy Science, 60: 347-350.

RaMmAN VS. and KesavaN P.C., 1963 — Chromosome
number of some Pfeotyledons. Science Culture,
29:413-414.

RAVEN PH., 1975 = The bases of Angiosperm phy-
logeny: cytology. Annals of the Missouri Botan-
ical Garden, 62: 724-764.

RiLEY H.P. and HOFF V., 1961 — Chromosonze stud-
ies in some South African dicotyledons. Canadian
Journal of Genetics and Cytology, 3: 260-271.

ROBERTSON K.R., 1972 — The Malpighiaceae in the
southeastern United States. Journal of Arnold
Arboretum, 53: 101-112.

RoY R.P. and Misira N.C., 1962 — Cytological stud-
ies in Malpighiaceae. Proceedings of the Indian
Science Congress, 3, abstract 335.

SANDHU PS. and MANN S.K., 1988 — SOCGI plant
chromosome number reports VII: Journal of
Cytology and Genetics, 23: 219-228.



250

LOMBELLO and FORNI-MARTINS

SARKAR AK., DATTA N. and CHaTTERIEE V., 1980 —
1OPB chromosome nuniber reports LXLIL Tax-
on, 29: 360-361. .

SARKAR A K., DATTA N., CHATTERJEE V. and DATTA
R., 1973 — IOPB chromosome number reports
XLII. Taxon, 22: 647-654.

SARKAR A K., DATTA N., CHATTERIEE V. and HAZRA
D., 1982 —~ IOPB chromosone number reporis
LXXVI. Taxon, 31: 576-579.

SEAVEY S., 1975 — IOPB chromosome number
reports L. Taxon, 24: 671-678.

SEMPLE J.C., 1970 — Chromosone number of
phanerogan: 4. Annals of the Missouri Botanical
Garden, 57: 382-384. o

SINGHAL VK., GiLL B.S. and Bir S.S., 1985 - Cyto-
logical studies i1 some members of Malpighiaceac.
Cytologia, 50: 01-08.

SNOAD BB, 1955 = Somatic instability of chromosome
number or Hymenocallis calathinnn. Teredity, 9:
129-134.

STEBBINS G.L.J.R., 1971 — Chromosomal variation in
higher plants. Edward Arnold Ed, London.
TAKAGEN, 1938 — A list of chromosome number in
some ornamental plants. Bulletin of Miyazaki

College Agriculture Forest, 10: 83-87.

VOGEL S., 1990 — History of the Malpighiaceac i the
light of pollination ecology. Memoirs of New
York Botanic Garden, 55: 130-142.

WATSON L. and DaLINT7Z MLJ., 1992 = The fanilies of
Sfloncering plants: descriptions, illustrations, identifi-
cation and information retrieval. Version: 27t Sep-
tember 2000. Hip://biodiversity.uno.cdu/delta.

Received November 20005 aceepted May 15, 2002



