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ABSTRACT. Acanthaceae is a wide spread family with usually capsular fruits, with two valves and explosive
dehiscence containing two or more seeds. The morphological features of fruits and seeds are important in the
identification at supra especific level, since they vary morphologically. Thus, this study aimed to characterize
the morphology of the fruits and seeds of Ruellia furcata. This species is endemic to Brazil and restrict to
restinga areas. The collection was carried out with the aid of a gauze type fabric. The fruits were measured in
length of the sterile and fertile portion, total length, width, thickness, and retinacula height. The seeds were
measured in length, width and thickness. For description, internal and external details were pointed. The
fruits and seeds of R. furcata present morphological features that are commonly found in the genus however,

its characteristics allow it to be positioned taxonomically and provide an understanding of its dispersion.
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INTRODUCTION

Acanthaceae present ca 190 genera and 4750 species
(Daniel & McDade, 2014) widely spread in tropical,
subtropical and some temperate areas where they have
little representation. In Brazil there are about 39 genera
and 453 species at the forest formations mainly in the
Southeast and Midwest (Profice et al.,, 2020). The
family is represented by herbaceous plants, shrubs,
trees, less often lianas (Judd et al., 2009). Considering
the floral features, the great variety in color of petals is
observed, which is related with attraction of
pollinators (Abreu &Vieira, 2004) as bees, wasps,
butterflies, moths, and birds (Judd et al., 2009). This
color variation gives the family an ornamental
importance (Lorenzi & Souza, 2008).

The fruits of Acanthaceae are usually capsular,
with two valves and explosive dehiscence (Judd et al.,
2009), with two or more seeds usually with persistent
funicle (retinacula) or absent (Thunbergia Retz.)
(Wasshausen &Wood, 2004). However, capsular fruits
are not the only type reported, drupes are also found
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in the family (e.g., Mendoncia Vell. ex Vand.) (Judd et
al., 2009).

Acanthaceae is divided into three subfamilies
and the delimited in the features of fruits and seeds,
among other factors, as pollen, corolla morphology etc.
(Scotland & Vollesen, 2000). Nelsonioideae have seeds
with endosperm and fruit with no retinacula,
Thunbergioideae have seeds without endosperm and
no retinacula in the fruits, and Acanthoideae which
comprises most of the species of the family, is
characterized by the presence of retinacula in the fruit
and capsules with explosive dehiscence (Scotland
&Vollesen, 2000, McDade et al., 2008).

The shape of the capsule and number of seeds
vary between groups and are important features for
the classification at supraspecific level (Ezcurra, 1993).
The seeds can be flat, glabrous or hairy, usually
flattened, often absent endosperm (Judd et al., 2009)
smooth or wrinkled testa and sometimes with
mucilaginous trichomes that expand when wet
(Wasshausen &Wood, 2004). Besides the fruit type and
number of seeds, the mechanisms these seeds are
disperse is crucial to the reproductive success of the
family, and the explosive dehiscence of the fruit
disperse the seeds over long distances (Kelbessa, 1990).
However, this implies in herbarium specimens usually
with no seeds, hampering the usage of seeds
morphology for taxonomic classification.
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Considering that the capsule loculicidal is the
most common type of fruit in Acanthaceae, added to
the lack of seed morphology description in this type,
we believe that the morphological description of such
structures may be an important first step to further
studies in the ecology of the family and also to
improve taxonomic classification.

Recently, Ruellia L. seed morphology, and fruit
characterization as well, have been the subject of
studies (Azevedo & Braz, 2018, Azevedo & Moraes,
2019, Indriunas & Aoyama, in press). Since Ruellia is
the second largest Acanthaceae genus, comprising
about 350 species, and shows taxonomic complexity,
those works have important contribution for taxa
research (Azevedo & Braz, 2018, Azevedo & Moraes,
2019).

According to Flora do Brasil (Profice et al.,
2020), in Brazil occur 84 species, 40 of which are
endemic, and only 3 can be found at restinga areas.
Among then, Ruellia furcata (Nees) Lindau has a
restrict distribution in Bahia, Espirito Santo and Rio de
Janeiro States.

Thus, this study aimed to characterize the
morphology of the fruits and seeds of Ruellia furcata
(Nees) Lindau from Sdo Mateus, Espirito Santo State,
bringing information on the species morphology and
also comparing it with other species of the genus,
searching for possible variations.

MATERIAL AND METHODS

The fruits and seeds were collected in a restinga forest
of Liberdade (18° 44'10.52 "S 39° 48'37.72" W), Sao
Mateus, Espirito Santo State, Brazil. This forest is
distributed over a sandy barrier originated in
Pleistocene, being constructed at the quaternary, due
to the regressive and transgressive marine process
(Martin et al.,, 1997). The sample identification was
made by experts of the Botanical Institute of Sdo Paulo
and the voucher was registered under number 442 082
fall in the Herbarium "Maria Fidalgo Eneyda PK" from
the Botanical Institute of Sdo Paulo. The collection of
fruits and seeds was carried out with the aid of a
gauze type fabric involving a few individuals chosen
at random.

Morphological characterization of fruits and
seeds of Ruelliafurcata was performed in the laboratory
of Plant Biology at the Universidade Federal do
Espirito Santo (CEUNES). For fruits, we used 30 units
randomly selected and measured in: length of the
fertile portion and the basal sterile portion, total
length, width, thickness, and retinacula height. For
seeds we used 95 units measured in: length, width,
and thickness using a caliper with unit of measure in
millimeters. The observations were made through a
stereoscopic microscope.

The description of fruits and seed were based
on Ezcurra (1993). For the fruits, it was observed

internal and external details of the pericarp related to
texture, consistency, color, hairiness, shape, numbers
of seeds per fruits, dehiscence and for the seeds it was
observed the dimension, color, texture, consistency,
shape, presence or absence of endosperm, presence or
absence of trichomes.

RESULTS

The mean values of fruits and seeds are shown in
Tab.1 and the ratio between the fertile and sterile fruit
is equal to 2.11.

Table 1. Dimensions of fruits and seed of Ruellia furcata (Nees)
Lindau (Acanthaceae).
Dimensions (mm) Average Smaller Greater
Length Total 12.29+125 9.34 14.64
Basal 394+051 3.08 5.04
Sterile portion
Fertile portion 8.35+0.94 6.26 9.78

- Retinacula 3.82+049 3.02 4.78
E Width 3.60+£053 252 4.96
M Thickness 451+0.78 1.38 5.52
. Length 3.85+035 3.04 4.53
¥  Width 359+026 3.01 4.1

9 Thickness 046+0.09 0.19 0.65

The fruits are loculicidal capsule type with
two valves, four retinacula, dry, green when
immature, brown at maturity, hairy, elliptical shape,
with four seeds and have explosive dehiscence (Figs.
1A, B, C). The seeds have no aril, are rounded, flat,
biconcave, with no reserve of food, sarcotest an absent,
apexobt use, rough brown staining and seed coat with
a layer of mucilage hairs, hygroscopic, yellowish along
the edge (Fig. 1E). In the dry seed, the hygroscopic
trichomes are attached to the surface of the coat (Fig.
1D). The measures showed that the fruits present a
solid long basal portion in relation to the fertile.

DISCUSSION

The ratio between the length of the sterile and fertile
portions of the fruit characterized different groups,
thus, the studied species most be included with in
Physiruellia group, characterized by a solid long basal
portion in relation to the fertile part (1/3) and a few
seed per locule (3-7) (Ezcurra, 1993).

The loculidal capsule type of fruit are present
in most species of the family (Judd et al., 2009).
Witztum & Schulgasser (1995), studying the
mechanisms of seed expulsion in Acanthaceae,
concluded that the stress state established in fruit is a
result of dynamic tissue that tends to contract, but is
prevented by the resistance tissue of the rostrum,
resulting in the storage of elastic energy within the
valves. When the stress becomes greater than the
resistance of the tissue of the rostrum, beak valve
explosion occurs, making the elastic energy stored in
the valves in kinetic energy.
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Figure. 1. (A) Morphology of the fruits of Ruellia furcata (Nees) Lindau (arrow). (B) Position of the four retinacula (arrow), indicating the basal
sterile portion (PE) and the fertile portion (PF) of the fruit. (C) Aspect of the opened fruit with seeds (arrows). (D) Dry seed. (E) Seed with

mucilaginous trichomes in the margin (arrow).

To ensure efficiency in the dispersion besides a
great initial velocity of the seed, it is also necessary to
be released at a certain angle, a process performed by
the retinacula that enhance acceleration and direct the
angle of expulsion of the seeds (Witztum &
Schulgasser, 1995). The type of explosive dehiscence of
the capsule is also found in other genera in the family
as Dicliptera Juss., Micranthus (Pers.) Eckl., BlechumP.
Browne, among others (Ezcurra, 1993).

In some species of Ruellia capsules open
xerochastically induced by dry environments, or
hygrochastically, induced by moisture. The higrochasy
and xerochasy phenomena are superimposed, in other
words, it must first build up the tension in the fruit as
a result of desiccation, and then the moisture at the
end of the capsule, which unites the two valves,
triggers the release of seeds (Witztum & Schulgasser,
1995).

The seeds of the family may have
mucilaginous trichomes that expand when wet
(Wasshausen &Wood, 2004). This feature is present in
the genera Ruellia and these trichomes may spread
across the surface or be restricted to the margin
(Daniel &Acosta, 2003, Greuter & Rodriguez, 2010).
According to Ezcurra (1993), many species of the
group Physiruellin have trichomes restricted to the

margins of the seeds, as found for the species under
study.

According to Greuter & Rodriguez (2010) the
trichomes found in Ruelliinae seeds are commonly
thin and numerous. In the dry seed the trichomes form
a compact layer on the testa, but in contact with water
these trichomes are released, keeping stucked at the
seed, in the same time releasing a mucilaginous
substance, which after drying will attach the seed
firmly to the substrate (Greuter & Rodriguez, 2010).

This mucilage may play an important role in
the dispersion, especially for animals. Aspects such as
adaptive plasticity to different environmental
conditions, autogamy and dispersal by animals
(ectozoochory) makes many species, good colonizers
and ensure its success in dispersion over long
distances (Ezcurra, 1993).

CONCLUSION

Ruellia furcata has fruits loculicidal capsule type with
two valves, four retinacula, hairy, elliptical shape, with
four seeds and have explosive dehiscence and seeds
have no aril, are rounded, flat, biconcave, sarcotesta
absent, apex obtuse, rough brown staining and seed
coat with a layer of mucilage hairs, hygroscopic. In the
dry seed, the hygroscopic trichomes are attached to the
surface of the coat. Those features are found in other
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species of the genus. The measures showed that the
fruits present a solid long basal portion in relation to
the fertile with similar features to other species of the
genus. The morphological features of the fruits and
seeds here presented reinforces the fact that they are
mainly selected by the mechanism of expulsion and
facilitation of the seeds dispersal, facilitating the
dispersion of this species in a variety of environmental
conditions, in which they occur.
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