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Abstract—One hundred and ten species of Velloziaceae were surveyed for the distribution of the alkanes in their foliar
epicuticular waxes. Longer chams were found in waxes of representatives of subfamily Barbacenioideae, the main
homologues being mostly n-C;; or n-Cj; 5, except most members of Pleurostima, which had n-C,, or n-C,, as the main
alkane. In Velloztoideae, the main alkane was chiefly n-C,,. The results support proposals for the establishment of
Burlemarxia and the re-establishment of Pleurostima, but does not lend support to the recognition of Brazilian
Xerophyta as distinct from Vellozia and of Aylthonia as distinct from Barbacenia. In some cases very small or no
differences were noted among the alkane profiles of different specimens of the same species, but in other cases

substantial differences were detected.

INTRODUCTION

The Velloziaceae constitute a relatively small family of
tropical monocotyledons with most of their species
ocurring in Brazil. A large proportion grow in ‘campos
rupestres’, a characteristic ecosystem with rocky or sandy
soils and open vegetation on mountain areas of Central
and Eastern Brazil [1] Most Velloziaceae grow under
conditions of high solar irradiation and low availability
of water, especially on sandy soils or with their roots
penetrating 1n crevices of rocks, at altitudes ranging
between 900 and 2000 m [2]

In the last 15 years the family has been considered as
comprising two subfamilies, the Barbacenioideae Men-
ezes and the Vellozioideae Menezes [3], but there has
been much disagreement about the recognition and de-
limitation of genera and even of subfamilies. For example,
while Smith and Ayensu [4] recognize four genera 1n
Barbacenioideae (Barbacenia Vand , Barbaceniopsis L. B
Smith, Talbotia Balf, now Talbotiopsis L B Smuth [5]
and Xerophyta Juss.) and two 1n Vellozioideae (Nanuza
L B. Smith and Ayensu and Vellozia Vand.), Menezes
sphts Barbacena into four genera through segregation of
some species to the new genera Aylthonia Menezes [3],
Burlemarxia Menezes and Semir [2], re-establishment of
Pleurostima Raf [6] and maintenance of the remaining
species in Barbacema. In addition, the latter investigator
does not recognize the genus Nanuza, splits Vellozia into
two genera by means of segregation of some species to
Xerophyta, and sinks Talbotia (now Talbotiopsts), Nanu-
za and Barbaceniopsis mto synonymy of Xerophyta In
short, Menezes treatment divides Barbacenioideae into
Aylthonia, Barbacenia, Burlemarxia and Pleurostima, and
Vellozioideae mto Vellozia and Xerophyta; thus there 1s
no agreement as to the delimitation of the subfamulies.

The present paper reports the distribution of foliar
eprcuticular alkanes of 142 specimens of Vellozidceae,
covering 110 species, with the aim of ascertaining their
bearing on the taxonomy of the family. The binomials
employed are based on the classification of Menezes [2, 3,

6].

RESULTS AND DISCUSSION

The specimens mvestigated and their taxonomic status
are given 1n Table 1 This table also gives the distribution
of the alkanes of their foliar epicuticular waxes Chain
lengths range from 18 to 37 carbon atoms, branched-
chain homologues being rare and found more commonly
m the range of shorter lengths between 18 to 25 carbon
atoms Homologues with odd numbers of carbon atoms
predominate, as ts normally the rule in leaves of angio-
sperms. However, a remarkable feature of the alkane
profile of many Velloziaceae 1s a high incidence of n-
homologues with more than 33 carbon atoms In fact,
many species have n-C,; or n-C;5 as the main alkane, a
feature quite unusual in angiosperms, which normally
present n-C,4 or n-C;, as chief foliar alkanes. Results
similar to the ones here presented have been reported
only for representatives of a few xerophytic angiosperm
families, such as Crassulaceae [9], Euphorbiaceae [10]
and Portulacaceae [11]

Many other species of Velloziaceac bear common
profiles characterized by n-C,, or n-C,, as the main
alkanes. Taken 1nto consideration the main homologues,
erther C,4-C5, or C;33-Cys, it 1s possible to recognize
two groups of genera, Aylthonia-Barbacenia—Burlemar-
xia with longer chains (90% of the species of the
set bearmng C,; or C,s; as maimn alkanes), and
Pleurostima—Vellozia—X erophyta (only 30% of the species
with C,5 as main homologue, C;5 hardly ever found as
the predominant alkane). Except for a misplacement of
Pleurostima, these groups coincide with the generic com-
position of the two subfamilies of Vellozaceae sensu
Menezes [2, 3]. Since the morphological and anatomical
characteristics of the species of Pleurostima leave no
doubt as to its proper place among the Barbacenioideae,
the alkane chemistry represents support to the re-estab-
lishment of the genus [6], especially if it 1s taken nto
account that Pleurostima can be discerned from other
genera by the common possession of either Cy; or Cy; as
the main alkane In relation to this the species of Pleuro-
stima hold an intermediate position between Vellozioi-
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deae (frequently with C,, as the mam alkane) and the
other Barbacenioideae (in general with Cj, or Cy; as the
main alkane) Similarly, the relatively high amounts of
C;, (together with the highest amounts of C, ., combined
with the absence of chams shorter than Cj;,) found
exclusively in two of the three species of Burlemarxia
represent support for the establishment of this genus [2]
On the other hand, only smaller differences can be
discerned between Aylthonia and Barbacenia, the species
of the latter presenting a higher frequency of alkanes with
short chains i the foliar waxes than the species of the
former. With regard to the genera of Vellozioideae the
alkane chemistry does not support the re-establishment of
Xerophyta for Brazilian species [2], as no differences
can be seen between the general distribution of the foliar
alkanes of this genus and that of Vellozia

No appreciable differences could be found between the
alkane profiles of the species of the two sections of
Pleurostima. As to the sections of Vellozia, the species of
section Vellozia represent a very heterogenous group, 1n
terms of the alkane chemistry, as compared to the species
of section Radua, all the species so far investigated of the
latter having C,4 as the main folar alkane

A preliminary appratsal of the rehability of the alkane
profiles as taxonomic markers at the specific and lower
hierarchic levels can be provided by the analysis of the
results of species for which several specimens were as-
sayed (Table 1) Most of these species show similar
profiles of their spectmens (e g. A umbrosa. V aff hatsch-
bachn. and V' riedeliana, among others) Some species,
however, present rather different profiles (eg. ¥V epi-
dendrodes, V coronata and V variabilis) In some species,
differences 1n alkane profiles parallel a great plasticity
gross morphology and/or anatomy, as are the cases of V/
epidendroides.and. V' variabiis. But some species.that are
highly homogenous on morphological and anatomical
grounds. (X plicata, for example) show a plasticity on.
therr alkane profiles similar to those of the ‘problematc’
species A more comprehensive study of morphological
and chemical plasticity and polymorphism i popu-
lattons of Velloziaceae 1s clearly necessary to achieve a
proper evaluation of alkane profiles as taxonomic charac-
ters at the specific and lower hierarchic levels.

EXPERIMENTAL

A number of specimens were collected n areas of ‘campos
rupestres’ in the states of Minas Gerais, Bahia and Goras (Brazil)
Some specimens of Pleurostima were collected 1n the hittoral of

M L. F SALATINO et al

the states of Rio de Janeiro and Espirito Santo (Brazil) The
leaves were air-dried prior to extraction Other specimens were
taken from herbarium collections Care was taken to select only
specimens that had not been treated with organic solvent for
preservation Voucher specimens are deposited m the Herbar-
um of the Departamento de Botdnica, Instituto de Biociéncias,
Universidade de Sdo Paulo (SPF)

Epicuticular waxes were extracted x3 by rapid immersion
(20 sec) of the leaves in CHCl,y Sepn of the alkane fraction was
achieved through CC using silica gel and petrol as eluent The
distributton of alkanes was determined by FID-GC by com-
parison of R with those of authentic samples of n-alkanes
Peaks of minor alkanes with R,s intermediate between two
successive n-homologues were assumed to correspond with br-
alkanes, as (1) several investigations (e g ref [7]) have shown that
such alkanes have Rs slightly earlier than the n-homologue with
the same number of carbon atoms, and (n) br-alkanes of tobacco
wax (see e g ref, [8]) presented the same retention times as some
of the above mentioned peaks Chromatographic conditions
used a 2mx3 mm column packed with [% OV-101, N, at
30 ml/mun, temp prog 180’ to 280 at 8 ‘min. temp of inj and det
280
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