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Abstract

We present the leaf anatomy of seven amphibious species of Aeschynomene L. (Papilionoideae, Leguminosae),
interpreting their structures and ecological functions, and also, providing information on which their taxonomy can be
based, especially of morphologically similar species. We evaluated Aeschynomene americana, A. ciliata, A. evenia, A.
denticulata, A. fluminensis, A. rudis and A. sensitiva. The anatomy corroborates the separation of the series Americanae,
Fluminenses, Indicae and Sensitivae, with the shape of the petiole, types of trichomes and quantity of vascular units
in the petiole as main characteristics to delimit the species. The petiole shape varies from cylindric in A. americana,
A. sensitiva and A. fluminensis, to triangular in A. evenia and quadrangular in A. rudis, A. denticulata and A. ciliata.
We observed four types of trichomes: hydathode trichome, long conic trichome, short conic trichome and bulb-based
trichome. The hydathode trichome was the most common, except for A. americana and A. fluminensis. Species with
higher affinity with water share similar adaptive characteristics, including hydathode trichomes described for the first
time for the genus. This article adds unseen descriptions for the genus and on the adaptation factors of the amphibious
species.

Keywords: macrophytes, Fabaceae, hydathode trichome.

Interpretacoes ecolégicas da anatomia foliar de espécies anfibias de
Aeschynomene L. (Leguminosae - Papilionoideae)

Resumo

Neste trabalho ¢ apresentada a anatomia foliar de sete espécies anfibias de Aeschynomene L., interpretando estruturas e
suas fungdes ecologicas e fornecendo informagdes que subsidiam sua taxonomia, principalmente de espécies semelhantes
morfologicamente. Foram avaliadas Aeschynomene americana, A. ciliata, A. evenia, A. denticulata, A. fluminensis,
A. rudis e A. sensitiva, pertencentes ao grupo Papilionoideae - Leguminosae. A anatomia corrobora a separagdo das
séries Americanae, Fluminenses, Indicae e Sensitivae, sendo o formato do peciolo, tipos dos tricomas e quantidade de
unidades vasculares no peciolo as principais caracteristicas para delimitagao das espécies de Aeschynomene. O formato
do peciolo variou de cilindrico para 4. americana, A. sensitiva e A. fluminensis, triangular para A. evenia e quadrangular
para A. rudis, A. denticulata e A. ciliata. Foram observados quatro tipos de tricomas, sdo eles: tricoma-hidatodio,
tricoma conico longo, tricoma de base bulbosa e conico curto. O tricoma-hidatodio foi o mais comum, ausente somente
em A. americana ¢ A. fluminensis. Espécies com maior afinidade pela agua compartilham caracteristicas adaptativas
similares, incluindo tricoma-hidatédio descrito pela primeira vez para o género. Este trabalho acrescenta descrigdes
inéditas para o género e sobre fatores adaptativos das espécies anfibias.

Palavras-chave: macrofitas, Fabaceae, tricoma-hidatodio.

1. Introduction

The genus Aeschynomene L., of neo-tropical distribution,
has approximately 160 species (Fernandes, 1996). It
has economic and ecologic relevance for use as forage,
ornamental, medicinal, bee plant, nitrogen fixation or weed

series: Americanae, Fluminenses, Indicae, Montevidenses
and Sensitivae. Those are present in the state of Mato Grosso
do Sul, Brazil (Lima et al., 2006). Some of them occur

(Lima et al., 2006; Pott and Pott, 1994).
Some species of Aeschynomene have affinity to water,
such as the Aeschynomeneae section, which comprises five
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preferably on borders of lakes, ponds, rivers and locations
of constant flooding in Pantanal wetlands, Central-West of
Brazil (Lima et al., 2006; Pott and Pott, 2000).
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The amphibious species remain in aquatic habitats in
periods of high waters and grow on flood free soils during
dry periods (Sculthorpe, 1967). So, the plants concentrate in
a gradient of humidity on the littoral zone of water bodies
(Scremin-Dias, 1999), being subject to the seasonal variation
of water level, reflecting in morphological, structural,
anatomic and physiological alterations of vegetative organs.
These characteristics were responsible for the success in
colonising these still little-known environments (Scremin-
Dias, 1999; Scremin-Dias et al., 2011), especially regarding
adaptive peculiarities (Scremin-Dias, 2009).

Some species of Aeschynomene have morphological
similarities, being possible to distinguish them only by their
reproductive structures (Lima et al., 2006), e.g. 4. evenia
C. Wright, A. denticulata Rudd and 4. rudis Benth. (series
Indicae), which need taxonomic revision (Lima et al.,
2006). These species have plasticity in the development of
vegetative organs, such as stem thickening, and presence
of adventitious roots and lenticels. Morphological changes
respond to seasonal flood of the Pantanal (Scremin-Dias et al.,
2011), reflecting in difficult botanical identification.
According to Alho (2011), the Pantanal needs ecological
studies, to understand the adaptations to this ecosystem,
aiming at its conservation.

For some species of Aeschynomene the types of
trichomes are essential in species identification (Lima et al.,
2006), and studies made by Zoric et al. (2012) with species
of Fabaceae reinforce the importance of trichomes and
crystals in the identification of taxa, besides other anatomic
characters that aid delimitation of sections of the genus.

Some types of trichomes are more common in one
taxon than in another, therefore are of diagnostic value, a
consistent pattern of description that may help a taxonomist
in comparisons (Metcalfe and Chalk, 1979). However, the
presence of hydathode trichomes may also reflect the plant
habitat, as it is not surprising to find hydathodes in aquatic
or wetland plants (Metcalfe and Chalk, 1979). Hydathodes
are characterised by the presence of aquifer pores which
resemble stomata (Fahn 1979; Lersten and Curtis, 1985),
presence of epithem, elements of conductance exclusively
xylematic and open bundle sheath (Fahn, 1979) are
essential in eliminating excess of water. Beside hydathodes,
the hydathode trichomes also secret a large quantity of
water, as in Monarda fistulosa L. (Heinrich, 1973) and
Cicer arietinum L. (Metcalfe and Chalk, 1979). Despite
hydathode trichomes not having been described in detail
by Metcalfe and Chalk (1979), these authors mention
their morphological appearance of glands, and that in
Machaerium oblongifolium (Fabaceae) these structures
are like long and conic multicelular trichomes, which
exsudate water through the lateral walls of terminal cells.

The analysis in plant anatomy indicates taxonomic and
ecologic applications (Solereder, 1908; Metcalfe and Chalk,
1979). The studies made over the last decade have shown
that the anatomy of the root, stalk and specially leaves,
are consistent for the infra-generic or genus separation
(Jesus Junior et al., 2012; Gomes et al., 2009; Lusa and
Bona, 2009), especially for Papilionoideae (Teixeira and
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Gabrielli, 2006; Sartori and Tozzi, 2002; Crow et al., 1997).
The anatomy is also applied in the interpretation of the
phenotype plasticity in amphibious species located in
lagoons and wetlands of Pantanal (Scremin-Dias, 1999;
Scremin-Dias et al., 2011).

The application of anatomy in taxonomic studies must
be made cautiously to establish which characters in fact
have taxonomic value, or are only mere alterations due to
environmental changes (Metcalfe and Chalk, 1950). In this
study, using the analysis of leaf anatomy of amphibious
species of Aeschynomene, we highlight the adaptive
anatomic characters and point out those important for the
taxonomy of species with hard delimitations, assessing if
the anatomy of the species in the genus corroborates the
definition of the evaluated series.

2. Material and Methods

The species Aeschynomene americana L., A. fluminensis
Vell., A. sensitiva Sw., A. ciliata Vogel, A. evenia C. Wright,
A. denticulata Rudd and A. rudis Benth., widely distributed
in floodable areas of the Pantanal, belong respectively
to four series: Americanae, Fluminenses, Sensitivae and
Indicae, the last one comprising four species.

Samples of 4. rudis, A. americana, A. fluminensis,
A. ciliata and A.sensitiva were collected in wet areas of
the Pantanal, Central-West of Brasil, and 4. rudis was
collected in the field and also obtained from herborised
material, while A. denticulata and A. evenia were only
taken from herborised material. Specimens are kept in
the Herbarium CGMS, Campo Grande-UFMS: 4. rudis
(V.J. Pott et al. 4559; V.J. Pott & A. Pott 6056; F.M.
Leme 06; F.M. Leme 09); A. americana (F.M. Leme 01),
A. fluminensis (E. Scremin-Dias CGMS 25853; F.M. Leme
03; FEM. Leme 04), A. ciliata (FM. Leme & V. Pott 08);
A. sensitiva (F.M. Leme 02; F.M. Leme 05; F.M. Leme 07,
E. Scremin-Dias CGMS 25855); A. denticulata (V.J. Pott
& A. Pott 4248; V.J. Pott & A. Pott 6054; J.M.F. Valls et
al. 9460) and A. evenia (J.M.F. Valls et al. 8681; L.C.O.
Lima 85).

The samples were fixed in FAA 50% for 48 hours,
later washed in running water and dehydrated in ethylic
series until alcohol 70% for storage (Johansen, 1940).
Herborised material of 4. denticulata, A. evenia and
A. rudis was rehydrated in glycerin water at 10% for
24 hours, in an oven at 60 °C, and stored in alcohol 70%
for posterior analysis.

Free hand sections were made in the median region
of leaflets obtained in the mid-section of the leaf, in three
specimens of the same population, or when possible,
from different populations — clarified in hypochlorite
50% and stained in astra blue and aqueous safranin at
1%, according to the usual techniques compiled by Kraus
and Arduin (1997). The analysis of the epidermal cells
was made using paradermal sections, in semi-permanent
slides mounted in glycerin 50%, sealed with colourless
enamel. To produce the permanent slides, the material
was embedded in historesin, prepared according to the
manufacturer’s instructions, and stained with toludine
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blue. The histochemical tests for mucilage and phenolic
compounds were made according to Langeron (1949) and
Johansen (1940).

The electromicrographies of epicuticular wax and
trichomes were obtained using a Scanning Electronic
Microscope (SEM) JEOL JSM-6380LV, and the
documentation in Photonic Leica Microscope DMLB,
attached to an image capture system. Diagrams were
also made using a camera lucida attached to an Olympus
optical microscope.
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The differential anatomical characters of the species
enabled the production of a table of presence and absence
of characters to observe similarity of species.

3. Results

The transversal section of the petiole shows distinct
shapes for the seven evaluated species (Figure 1A-G).
The shape of petiole varied from cylindric in 4. sensitiva,
A. fluminensis and A. americana (Figure 1C, F and G),

Hypodermis

Parenchyma
Sclerenchyma
Phloem
Xylem

Idioblasts

Figure 1. A-G. Diagram of the transveral section of the petioles. Aeschynomene rudis Benth. (A); A. ciliata Vogel (B);
A. sensitiva Sw. (C); A. denticulata Rudd (D); A. evenia C. Wright (E); A. fluminensis Vell. (F); A. americana L. (G). Scale

200 pm.
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to triangular in A. evenia (Figure 1E) and quadrangular
in A. rudis, A. ciliata and A. denticulata (Figure 1A, B
and D). On A. sensitiva, A. ciliata and A. denticulata we
observed various evident trichomes around the petiole
(Figure 1B, C and D).

Multicellular trichomes are present on the petiole of
all evaluated species, classified in four types according to
their shape and structure: hydathode trichome (Figure 2A),
long cone-shaped trichome (Figure 2B), bulb-like base

trichome (Figure 2C), and short cone-shaped trichome
(Figure 2D), with distinct distribution among the species,
and easily differentiated under SEM (Figure 2E-G).
Hydathode trichome, present on the petiole and on the
margin of the leaflets of A. rudis, A. denticulata, A. evenia,
A. ciliata and A. sensitiva, varies from 0.05 mm to 1.6 mm.
However, only in A. ciliata this trichome achieves 1.0mm
to 1.6 mm. It is characterised by having an accentuated
robust base forming an epithem, with parenchymatic cells

Figure 2. A-G. Trichomes of Aeschynomene seen under photonic microscopy (A-D) and SEM (E-G). Aeschynomene ciliata
Vogel (A); A. americana L. (B and F); A. ciliata Vogel (C); A. fluminensis Vell. (D and G); 4. denticulata Rudd (E). Hydathode
trichome (A and E); Long cone-shaped trichome (B and F); Bulb-shaped base trichome (C); Short cone-shaped trichome

(D and G).
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25um

Figure 3. A-D. Hydathode trichome of Aeschynomene ciliata Vogel, in paradermic section of the leaflet. Base of trichome
showing vascular bundles (ex) and the epithem (pt) (A); Tops of xylem elements (ex) close to the epithem (pt), and this
formed by thin wall cells (B); Top of trichome (C); Secretor pore (D).

of thin wall (Figure 3A and B). Close to the epithem occur
terminations of xylem elements (Figure 3A). Upon the basis
sharper long stalk is projected, with reduced number of
elongated cells close to the apex, delimiting the pore secretor
of water on its extremity (Figure 3C and D). The process
of water secretion was observed during field collections,
occurring more intensely in partially submerged species,
mainly in A. sensitiva and A. ciliata.

Cone-shaped trichomes were seen exclusively in
A. americana and A. fluminensis differing in format between
these species, being long and distributed uniformly in
A. americana (Figure 2B and F), and short and concentrated
on the adaxial side in 4. fluminensis (Figure 2D and
G). While the trichome of the bulb-like base present in
A. americana (Figure 2C) is long and rare, in A4. ciliata it
is short and rounded at the base.

The petiole is coated with an uniseriate epidermis
(Figure 4A) slightly papilosous (Figure 4B), with internal
and external periclinal walls remarkably thick in all
species (Figure 4C). Right below the epidermis, the
hypodermis (Figure 4A and B) occurs on the petiole of five
evaluated species, except in A. americana and A. fluminensis
(Figure 4C). In these species, the chlorophyllian parenchyma
is located right under the epidermis, with the presence of
phenolic compounds in the cortex cells (Figure 4C and D).
Vascular bundles of the collateral type with sclerenchyma
caps externally to the phloem (Figure 4A) are coated by
a sheath of parenchymatic bands containing rhomboid
or styloid crystals (Figure 4E and F). Five vascular units
are distributed in the petiole of 4. ciliata (Figure 1B),
A. denticulata (Figure 1D) and A. fluminensis (Figure 1F),

Braz. J. Biol., 2014, vol. 74, no. 1, p. 41-51

six units in 4. sensitiva (Figure 1C) and seven or more
in 4. rudis (Figure 1A), and only four vascular units in
A. evenia and A. americana (Figure 1E and G). Elongated
secretion idioblasts with a wide lumen containing phenolic
compounds are associated to each vascular unit, next to
the center of the petiole (Figure 1A-G and Figure 4D), of
all analyzed species.

The leafiet blade is coated by overlapped epidermal
cells (Figure 5A-I), with sinuous outline (Figure SA-B) in
the anticlinal walls of the internervural cells, for most part
of the evaluated species. Slightly straight walls predominate
in A. fluminensis (Figure 5C). The epidermal cells that coat
the midrib have straight and rectangular-shaped anticlinal
walls in all evaluated species. The stomata are predominantly
anisocytic (Figure 5B), and also anomocytic and paracytic,
the last one present exclusively in 4. americana and
A. fluminensis (Figure 5A and C). Scanning Electronic
microscope analysis detected a smooth epidermal surface,
with no wax ornamentations in 4. denticulata (Figure 5D),
and epicuticular wax present in most species (Figure SE-I).
Wax ornamentations with little variation in the type of
deposition seen in A. fluminensis, with wax deposited
in scale covering part of the cell surface, and granules
on the stomata cells and among common cells of the
epidermis (Figure 5E), deposition of granulose wax in
great quantity including the stomatic cells in 4. rudis and
A. ciliata (Figure 5F-G). For A. sensitiva and A. evenia
the wax depositions occur on the external periclinal walls
and among the cells the wax appears in the shape of small
granules (Figure SH-I).
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Figure 4. A-F. Tranversal sections in petioles of Aeschynomene showing the hypodermis (subcutaneous tissue), crystals and
phenolic compounds. Aeschynomene rudis Benth. (A and B); A. americana L. (C); A. fluminensis Vell. (D); A. americana
L. (E) and 4. evenia C. Wright (F). Papillary epidermis (Ep), hypodermis (hp) and secreting idioblast (is) (A, B, C and D).
Rhomboidal crystals (cr) in the sheath of the vascular bundle (B and E). Phenolic compounds (cf) the cells of the cortex (C).
Styloid crystals (ce) (F).

Figure 5. A-1. Epidermis of the leaflet limbus of Aeschynomene frontal view in photonic microscopy (A-C), and SEM of
the abaxial side of the leaflet (D-I). 4. americana L. (A); A. ciliata Vogel (B and G), A. fluminensis Vell (C); A. denticulata
Rudd (D); A. fluminensis Vell (E); A. rudis Benth. (F); 4. sensitiva Sw. (H) and A. evenia C. Wright (I). Paracytic stomata
(es) (A and C). Ansiocytic stomata (ea) (B). Ordinary cells of the epidermis with sinuous outline walls (ps) (B) and slightly
straight anticlinal wall (pr) (C).
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The hydathode trichome found on the margin of the
leaflet is similar to the one seen on the petiole in different
species. In 4. americana the bulb-shaped base trichomes
(Figure 2C) and long cone-shaped ones (Figure 2B-F) are
seen on the petiole and only on the leaflet apex.

The leaflet is anfistomatic and bifacial in all species
(Figure 6A-F), with a palisade parenchyma varying from
two to five layers; A. fluminensis presents four to five
layers of this tissue (Figure 6C), and the other species

show two or three layers (Figure 6A and E). The spongy
parenchyma has four layers in A. sensitiva, and in the other
species predominate two to three layers.

The secreting cells, idioblasts common to all species,
are disposed among the cells of the palisade parenchyma
(Figure 6B and E), have a long and wide shape, contain
mucilage and prominent size that may reach the entire
extension of this tissue (Figure 6B). Idioblasts with phenolic
compounds are distributed in the parenchyma cells in the

Figure 6. A-D. Transversal sections of the mesophyll of Aeschynomene. A. sensitiva Sw. (A and B); A. fluminensis Vell.
(C and D) and 4. americana L. (E and F). Secreting idioblasts (is) in the midrib (A). Secreting cells in the mesophyll and
secreting idioblasts in the margin of the leaflet (B). Fibres (fi) in the midrib and cells of the parenchyma with phenolic
compounds (cf) (C and D). Fibres (fi) in the nervure of the margin and rhomboid crystals (cr) (E and F).

Braz. J. Biol., 2014, vol. 74, no. 1, p. 41-51
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cortex and mesophyll in 4. americana and A. fluminensis
(Figure 6C, D and E).

The species A. evenia, A. denticulata, A. rudis,
A. sensitiva and A. ciliata have secreting idioblasts with
phenolic compounds in the abaxial side of the midrib
(Figure 6A), visible in A. sensitiva associated to the
vascular bundle of the margin (Figure 6B). For 4. ciliata
these idioblasts occur in the adaxial side, next to the xylem,
similar to those found in the vascular units of the petiole.

The leaflet’s midrib in all species is small, it is coated
by a parenchymatic sheath with crystals (Figure 6F) of
the styloid type (Figure 4F) in A. evenia, A. denticulata,
A. ciliata, A. rudis, A. sensitiva and A. fluminensis; and
rhomboidal in 4. americana and A. fluminensis (Figure 4E).
Sclerenchyma caps are present in 4. americana and
A. fluminensis, distributed externally to the conductor
tissues of the midrib (Figure 6C-F).

Comparative analysis of anatomical characteristics
allowed to group species which share similar structures.
Characters such as presence and absence of types of trichomes,
hypodermis, phenolic compounds, idioblasts, crystals and
types of stomata, were consistent to support distinction
of the analysed series (Table 1). Furthermore, the shape
of petiole, number of vascular bundles and presence and
absence of conic and bulb-based trichome were essential
in separation of species of the series Indicae, which
comprises the species of difficult taxonomical delimitation
(Table 1). Such and other anatomical characteristics useful
in separation of the seven species of Aeschynomene are
shown in Table 1.

4. Discussion

The structure of the petiole is a remarkable character
in differentiation of Aeschynomene species, since it has a
considerable taxonomic importance in many genera, once
it is less affected by environmental changes (Metcalfe
and Chalk, 1950), which is corroborated by our data. The
number of the vascular bundles in the petioles was one
of the main anatomical features, supported separation of
those species morphologically very similar and hard to
determine, such as A. denticulata, A. evenia and A. rudis.

Besides, bulb-shaped trichomes were consistent for
the separation of A. americana and A. ciliata from the
other studied species. These garments described in the
subtribe Aeschynomeneae by Polhill and Raven (1978),
were reported as useful to delimit the genera of the subtribe
Cajaninae, within the Phaseoleae tribe (Lackey, 1978),
and to separate other species of Leguminosae, for example
of the genus Indigofera L. (Marquiafavel et al., 2009).

Hydathode trichomes described with five of the seven
evaluated species, is the first report for the genus. The term
hydathode trichome, used by Heinrich (1973) for glandular
trichomes that secrete salt solutions, had already been reported
for Cicer arietinum L. and Machaerium oblongifolium
Vog. (Metcalfe and Chalk, 1979). However, we did not
find detailed description of the structure of hydathode
trichomes, only Metcalfe and Chalk (1979) described it for

48

M. oblongifolium, long and conic multicelular hydathode
trichomes. Although this term had not been utilised for the
Section Aeschynomeneae, Polhill and Raven (1978) and
Lima et al. (2006) reported glandular trichomes for this
section. Also, the trichome has characteristics similar to
hydathodes and to trichomes described for M. oblongifolium.

The hydathode trichomes showed relation with the
species with higher affinity to flooding, in which part of
their stalks remain submerged most of the seasonal cycle.
For Dickison (1975), some types of trichomes came from
independent lineages, and could have no importance in
taxonomic and phylogenetic studies. In our study, the
hydathode trichome was exclusive in the species of the
evaluated series Indicae and Sensitivae, in which the
species are distributed in wetter areas (Lima et al., 2006).

For emerging amphibious plants, the elimination
of excess water by hydathodes optimises the uptake of
nutrients (Sculthorpe, 1967) that are diluted in the aquatic
environment (Scremin-Dias, 2009). Among several roles
played by glandular trichomes, such as defense, pollination,
elimination of water and others, some yet unknown
(Ascensdo et al., 1999), the elimination of the excess of
water from tissues is the main function interpreted for the
hydathode trichomes of the evaluated species.

Idioblasts secreting tannin distributed in the center of
the petiole of Aeschynomene have already been described
by Metcalfe and Chalk (1950), besides the occurrence
of tannins, proteins, mucilage among other compounds.
For those authors the presence of secreting idioblasts
around the bundles can happen in a number of genera of
Papilionoideae, so we corroborated the distribution of these
idioblasts around the midrib of the leaflets of A. evenia,
A. denticulata, A. ciliata, A. rudis and A. sensitiva. The
distribution of secreting idioblasts was consistent to separate
A. sensitive, the only species with idioblasts in the margin
of the leaflet, from the other evaluated species, being
absent in the midrib of 4. americana and A. fluminensis,
corroborating Dickison (1975) as for the taxonomic value
of these structures for several botanical groups.

The secreting cells distributed in the mesophyll and
not associated to the vascular bundles, have already been
reported for Machaerium longifolium Benth. (Solereder,
1908), genus that shares with Aeschynomene the subclade
Dalbergia. According to Lavin et al. (2001), some species
of Aeschynomene are intimately related to Machaerium,
since the genus Aeschynomene is not monophyletic
(Ribeiro et al., 2007).

For A. americana and A. fluminensis that occupy
areas of shallow waters or flood free, the large quantity
of phenolic compounds in the cortex and mesophyll could
be reflecting the ecologic strategies in detriment to the
taxonomic relations (Wink, 2003). We believe that the
presence of phenolic compounds in Aeschynomene can be
related to the plant defense system, due to the species being
in shallow waters, having tender leaflet tissues, which can
favour herbivory. Some authors relate its presence with the
protection against desiccation (Esau, 1985; Fahn, 1979).
Therefore, we must consider that the evaluated species
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are amphibious, placing themselves part of the year in
soil free from flooding, submitting the plant to the stress
of lack of water.

The pattern of the sinuous outline of the anticlinal
wall in epidermal cells obtained for the evaluated species
— except A. fluminensis, is not a consistent character to
separate the species, despite Metcalfe and Chalk (1979)
confirm that this characteristic can be used for taxa in
generic or specific level. However, sinuous anticlinal walls
can reflect ecological patterns, being mentioned for most
aquatic species or wet environments (Metcalfe and Chalk,
1979; Solereder, 1908), and straight anticlinal walls for
xerophytes (Fahn and Cutler, 1992). Despite A. fluminensis
being a palustrine species, it is widely distributed in the
littoral zone of lakes, shallow waters, differing from the
other evaluated species for presenting slightly sinuous
anticlinal walls.

The protective barrier against water loss by excessive
transpiration is the main function cited for the epicuticular
wax (Fahn and Cutler, 1992). However, the evaluated
species of Aeschynomene are amphibious, with no water
restriction in the environment, except during the dry
period in the Pantanal. The presence of wax in these
species can be related to the protection against actions
of pathogens or solar radiation (Silva et al., 2005). The
ornamentation of epicuticular waxes showed taxonomic
value for A. denticulata, A. evenia and A. rudis, species of
hard determination, corroborating Wilkinson (1979) and
Alquini et al. (2003) regarding the diagnostic character of
the shape of epicuticular wax deposit in the leaflet surface
for some taxa.

Crystals in the leaflet blade have not been recorded for
Aeschynomene, being described for Fabaceae (Metcalfe
and Chalk, 1985; Heneidak and Shaheen, 2007) and for
the subgroup Papilionoideae (Crow et al., 1997). The
rhomboid crystals, noticeable characteristic of the series
Americanae, occur only in 4. americana, and corroborates
the taxonomic value of these structures (Dickison, 1975).
The presence of crystals can be associated to the need for
organ support (Solereder, 1908), especially in species in
which fibres are absent, what commonly occurs in species
distributed in floodable areas.

The shape of the petiole, epidermal appendages,
secreting idioblasts, fibres in the mesophyll and the
quantity of vascular units are diagnostic characteristics
of vegetative organs, essential in the separation of the
species of Aeschynomene, also corroborating their series.
However, other characteristics like the structure of the
mesophyll, stomata, outline of epidermal cells, crystals
and phenolic compounds, characterize the affinity of
occurrence in the evaluated species, corroborating Zoric
etal. (2012). Therefore, especially in the absence of fibres
in the mesophyll and presence of hydathode trichome is
shared by species that are distributed in areas with more
intense flooding, seen in 4. denticulata, A. evenia, A. rudis,
A. sensitiva and A. ciliata.
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