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Abstract

In Brazil, the vernacular name taioba refers to several unconventional food plants of the Araceae family, which complicates
accurate identification and may pose risks to consumer safety. This study investigated the morphological and anatomical
characteristics of species sold under this name in the metropolitan region of Rio de Janeiro. We identified Xanthosoma
taioba, Leucocasia gigantea, Colocasia esculenta, and Alocasia macrorrhizos in different horticultural sites, with X. taioba
being the culturally recognized edible reference (true taioba) in Brazil, and the first two species being more frequently sold
as edible leafy vegetables.. Therefore, X. taioba and L. gigantea were selected for detailed anatomical analysis including
transverse sections of the petiole, leaf blade, and midvein using light and scanning electron microscopy. Xanthosoma taioba
has a higher abundance of idioblasts containing raphides and druses, and a palisade-like mesophyll arrangement, whereas L.
gigantea has fewer idioblasts. These morphoanatomical characters provide effective, low-cost tools for species differentiation,
especially when reproductive structures are absent. Accurate identification is essential to ensure food safety and preserve

the nutritional quality of X. taioba.
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1 Introduction

The consumption of unconventional food plants (UFP
— sensu Kinupp 2007) has significantly increased in recent
years in Brazil, influenced by both media and government
initiatives (Silveira et al. 2010; Pereira and Yshida 2024).
This growth is attributed to the remarkable diversity of UFPs
in the Brazilian flora, the increasing cultivation of these spe-
cies by smallholder farmers, and the rising emphasis on food
sovereignty defined as the right of people to access healthy
and sustainably produced food, in accordance with their cul-
tural traditions, agricultural practices, and local production
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systems (Silveira et al. 2010; ONU 2015; Pereira and Yshida
2024). Despite its high urban density, Rio de Janeiro has
many localities that support small-scale family farming
businesses (IBGE Demographic Census 2010; Tenchini
and Freitas 2024). Much of the agroecological production
from these small farmers is sold at local markets, improving
access to healthy foods and reviving the tradition of con-
suming UFP throughout the state (Alimentos Saudéaveis nos
Mercados Locais 2015).

Tuberous Araceae species with edible value are fre-
quently misidentified due to their morphological similarities,
such as the shape and color of their leaves and petioles, as
well as spadix-type inflorescences and cordiform or sagittate
leaf blades, increasing the risk of accidents from improper
consumption (Lana and Tavares 2010). Several plants in this
family, particularly ornamental ones, have been associated
with poisoning incidents due to accidental ingestion. For
example, species of the genera Dieffenbachia (dumb cane),
Monstera, and Caladium can cause throat swelling and suf-
focation (Oliveira et al. 2003). A key factor in the toxicity
of these plants is the presence of calcium oxalate crystals,
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which is a general characteristic of Araceae species (Mayo
et al. 1997). However, these toxic effects are not caused just
by the calcium oxalate raphides themselves, which are not
inherently toxic, but rather result from a combined mechani-
cal and chemical action. Raphides, organized into large idio-
blasts known as biforines, penetrate the mucous membranes
of the mouth, facilitating the transfer of unstable chemical
toxins presumably originating in the biforine mucilage
(Mayo et al. 1997). This dual action causes inflammation
and pain, especially if the plant material is not properly pro-
cessed. While the raphides remain intact after cooking, the
toxicity is effectively removed due to the instability of the
active toxic compounds (Silveira et al. 2010). Some species
also contain latex, which may contribute to their toxicity.
These risks highlight the need for accurate botanical identi-
fication, especially for food plants marketed and consumed
by the public.

Taioba is part of this context as a traditional leafy vegeta-
ble propagated exclusively vegetatively with high nutritional
value, widely cultivated in home gardens and urban and peri-
urban plots. Beyond Rio de Janeiro, this vegetable is also
widely cultivated in other Brazilian states, such as Bahia,
Minas Gerais, and Espirito Santo (Souza and Finger 2014).
Historically, rural, quilombola, and low-income urban com-
munities have consumed taioba primarily in cooked form
(Carvalho and Cordeiro 1990; Kinupp 2007). The leaves are
rich in vitamins A and C, and mineral salts calcium, iron,
potassium, and manganese, making it an important ally in
combating food insecurity and micronutrient deficiencies
(Pinto et al. 1999; Lara et al. 2019). Despite its nutritional
relevance, its production chain remains incipient and poorly
structured (Guedes et al. 2021).

However, the indiscriminate use of the common name
taioba for multiple Araceae species has caused confusion,
with serious implications for food safety and the nutritional
quality of marketed foods (Benevides et al. 2022; Sepulveda-
Nieto et al. 2017). The popular name faioba has been attrib-
uted to the following species: Alocasia macrorrhizos (L.)
G.Don, Leucocasia gigantea (Blume) Schott, Xanthosoma
robustum Schott, Xanthosoma sagittifolium (L.) Schott, and
Xanthosoma taioba E.G. Gong. (Flora e Funga do Brasil
2025). Flora e Funga do Brasil (2025) also includes addi-
tional names, such as raioba-de-sdo-tomé (Colocasia escu-
lenta (L.) Schott) and taioba-de-tracajd (Echinodorus hori-
zontalis Rataj, Alismataceae).

In the literature, studies focusing on taioba as a poten-
tial Brazilian UFP cite Xanthosoma taioba (Padilha et al.
2017) and Xanthosma sagittifolium (Campos et al. 2019;
Silva et al. 2022). Despite the multiple species listed under
the vernacular name taioba in Flora e Funga do Brasil
(2025), studies involving chemical composition (Pinto et al.
2001; Benevides et al. 2022) and genetic characterization
(Sepilveda-Nieto et al. 2017) have predominantly used the
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name X. sagittifolium. Here, we adopt the name X. taioba
following the conclusions of Gongalves (2011), who clari-
fied the application of these names based on morphological
and geographical distinctions. According to that work, X.
sagittifolium refers to a species originally described from
Jamaica, while X. raioba corresponds to the species culti-
vated and consumed in Brazil. The two taxa differ in traits
such as basal denudation (present in X. sagittifolium, absent
in X. taioba) and the color of staminodes (cream in X. sagit-
tifolium, pinkish in X. taioba) (Gongalves 2011).

Although taioba is a promising leafy vegetable with high
nutritional value and ease of cultivation, it is often confused
with other species that may not be safe for consumption.
This identification challenge is even greater because com-
mercialized vegetative parts (leaves and petioles) lack
reproductive structures, making morpho-anatomical tools
essential (Keating 2000). Among the species commonly
referred to as taioba, only Xanthosoma taioba has been for-
mally described in the literature as a safe and traditionally
consumed leafy vegetable (Gongalves 2011; Kinupp and
Lorenzi 2014). Leucocasia gigantea, popularly known as
taioba-manteiga, is also cultivated and commercialized as
an edible plant in several Brazilian states, but no specific
toxicological or food safety studies have been conducted so
far. This lack of data highlights the importance of anatomical
and morphological analyses to support reliable identification
and contribute to the safe consumption of these plants. In
this context, this study aimed to characterize morphological
features of four Araceae species sold under the vernacular
name faioba in the metropolitan region of Rio de Janeiro, to
identify diagnostic traits and clarify species boundaries. Adi-
tionally, a detailed anatomical comparison was conducted
to better understand the two most frequent commercialized
species, Xanthosoma taioba (sold as taioba) and L. gigantea
(sold as taioba-manteiga). This aims seek to promote the
safe consumption of UFP within agroecological systems and
local food cultures.

2 Material and methods

Plant material was collected between June and July 2017
from five horticultural sites from natural occurrence: three
in the municipality of Magé and two in the city of Rio de
Janeiro. In each location, plants locally referred to as taioba
were selected based on their commercial use and mor-
phological similarity. Four specimens were collected and
processed using standard herbarium procedures. Vouchers
were deposited at Herbarium RFA (Thiers 2025) (accession
numbers: RFA 43584, RFA 43586, RFA 43587, and RFA
43588), and later identified as X. taioba, L. gigantea, A. mac-
rorrhizos, and C. esculenta, respectively.
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Morphological trait dimensions were recorded using a
measuring tape. The evaluated features included petiole
(color, length, and diameter), sheath (length and diam-
eter), leaf blade (length, overall shape, width, and number
of primary lateral veins) following Mayo (1991), and rhi-
zome (length and diameter). Data were analyzed qualita-
tively and used for comparative descriptions of the collected
specimens.

Xanthosoma taioba (sold as taioba) and L. gigantea (sold
as taioba-manteiga) were selected for detailed anatomical
analyses due to their frequent commercialization under the
same vernacular name. Samples of the petiole, leaf blade,
and midvein were fixed in FAA 70 (formaldehyde, acetic
acid, and ethanol; Johansen 1940), dehydrated in an ethanol
series, and preserved in 70% ethanol. Samples were embed-
ded in Leica historesin (Gerrits and Horobin 1991) and
sectioned using a Leica RM 2245 rotary microtome. Sec-
tions (2-5 pm thickness) were stained with 0.05% toluidine
blue in phosphate buffer (pH 4.4) (O’Brien et al. 1964) and
examined under a Bioptika B50 light microscope. Images
were captured using a CMOS digital camera (BP 5.0), and
scale bars were calibrated under the same optical conditions.

For scanning electron microscopy (SEM), additional
samples of the leaf blade and petiole were sectioned trans-
versally and longitudinally with the aid of a Leica SAPO
stereomicroscope. Samples were dehydrated using critical
point drying (Bal-Tec CPD 030), mounted on metal stubs
using carbon tape, coated with gold in an Emitech K550X
sputter coater, and examined under a JEOL JSM-6490LV
microscope (CBPF, Rio de Janeiro) at 15-30 kV. Images
were processed using Adobe Photoshop CS5 for contrast
adjustment, labeling, and background extraction.

3 Results
3.1 Morphological characteristics of taioba species

The morphological characteristics of C. esculenta, L.
gigantea, A. macrorrhizos and X. taioba show clear dif-
ferences among the species, particularly in size and leaf
structure (Table 1, Figs. 1 and 2).

Xanthosoma taioba stands out for its sagittate blade
and a petiole that attaches at the apex of the main vein,
not peltately, distinguishing it from the Leucocasia spe-
cies, which have peltate blades. It also exhibits the great-
est number of basal lobe veins among the species (4-5
acroscopic and 5-7 basiscopic veins). In addition, X.
taioba shows the smallest values for stem diameter, peti-
ole length, petiole diameter, blade dimensions, and basal
lobe dimensions.

3.2 Morphological key to taioba species

(1) Leaf peltate 2

(2) Stem diameter 8-9 cm; lamina green to pale green;
margin sinuate; petiole green Leucocasia gigantea 2.
Stem diameter up to 5 cm; lamina dark to pale green,
sometimes cinereous; margin entire; petiole green or
sometimes with vinaceous apex or entirely vinaceous
Colocasia esculenta 1°. Leaf not peltate 3

(3) Adaxially obtuse central vein; collecting vein present
Xanthosoma taioba 3’. Adaxially acute central vein;
collecting vein absent Alocasia macrorrhizos

Table 1 Morphological measurements and leaf characteristics of four Araceae species commonly sold as taioba in Brazil. Values shown are

based on representative individuals

Species C. esculenta L. gigantea A. macrorrhizos X. taioba
Stem Diameter (cm) 4-5 8-9 4-5 4-5
Petiole Length (cm) 75-77 64.5-66.5 73-74 30-32
Petiole Diameter (cm) 5.1-5.5 4.-4.5 6-6.5 3.5-4
Petiole Color Green or sometimes the apex vinaceous  Green Green Green
or entirely vinaceous
Blade Dimensions (cm) 37-37.5%27-27.5 37-38%26-28 52-55%35-36 28-30x 18-19
Blade Color (adaxial surface) Dark to pale green, sometimes cinereous Green to Pale green Green to Pale green Dark green
Posterior Lobes (cm) 10.5-11x13-15 11.5-12x12-13.5 15.5-16%x17-17.5 10-11x9.5-10
Number of Basal Veins Acroscopic:3 Basiscopic: 1 Acroscopic:2-3 Acroscopic:3—4 Basiscopic: 2 Acroscopic:4-5
Basiscopic: 2-3 Basiscopic:
5-7
Blade Shape Cordate, Cordate, Ovate Triangular-ovate
broadly ovate broadly ovate
Blade base Cordate Cordate Cordate Sagitatte
Blade margin Entire Sinuate Sinuate Entire
Leaf Peltate Peltate Not peltate Not peltate
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Fig. 1 Leaf morphology of
Colocasia and Leucocasia
individuals. a-d. Colocasia
esculenta. e—f. Leucocasia

gigantea
3.3 Anatomical description of L. gigantea and X. epidermis is uniseriate, covered by a cuticle, and composed
taioba of periclinally slightly elongated cells (Fig. 3a). Beneath it,

annular collenchyma bundles encircle the structure (Fig. 3b).
Leucocasia gigantea (Taioba-manteiga) — In the petiole, the ~ The central region is filled with parenchyma containing large
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Fig.2 Leaf morphology of Alo-
casia and Xanthosoma individu-
als. a-b. Alocasia macrorrhizos.
c-d. Xanthosoma taioba

schizogenous aerenchyma spaces originating near the xylem
(Fig. 3c). These air spaces are lined by a uniseriate layer
of cells with projections of crystalliferous idioblasts con-
taining raphides and druses (Fig. 3d). Some parenchyma
cells also contain calcium oxalate crystal sand. Collateral
vascular bundles are scattered throughout the parenchyma
and are associated with laticifers near the phloem (Fig. 3b,
g). Idioblasts are less abundant in this species compared to
X. taioba. In the leaf blade, the epidermis is uniseriate and
cutinized, with abaxial cells exhibiting papillae ornamenta-
tion and adaxial cells being smaller and elongated without

ornamentation (Fig. 3E). The mesophyll is dorsiventral,
composed of two to three layers of cuboidal parenchyma
toward the adaxial surface, some with idioblasts. Beneath
these, aeriferous parenchyma layers form aerenchyma lined
by juxtaposed uniseriate cells, some also bearing idioblast
projections (Fig. 3d—e). In the midvein, the epidermis has
flattened adaxial and elongated abaxial cells, both covered
by cuticle (Fig. 3f). Below the adaxial epidermis are two to
three layers of cuboidal parenchyma. Collenchyma around
the periphery is angular to mainly annular (Fig. 3a, g), and
the central region contains schizogenous aerenchyma, with

@ Springer
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Fig.3 Leaf anatomy of Leucocasia gigantea. a. petiole region. b. annular collenchyma of the petiole. c. aerenchyma in the vascular bundle.
Note the two air spaces forming adjacent to the vascular bundle in a, b, and c. d. aerenchyma with projections of crystalliferous idioblasts. e. leaf
mesophyll, showing the epidermis on both sides. Note the papillae ornamentation on the abaxial surface, visible in the lower-left region of the
image. f. midrib region. g. angular collenchyma of the midrib. Symbols: A =aerenchyma, C=Collenchyma, D =druse, L =laticifers, Pp=pali-

sade parenchyma, Vb= vascular bundle. Scales: A, D, F=98.4 um; B-C, E, G=23.26 ym
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isodiametric cells with idioblasts projecting into the spaces
(Fig. 3d, g). Crystal sand and laticifers near the phloem are
also present.

Xanthosoma taioba (Taioba) — In the petiole, the epi-
dermis is uniseriate, covered by a cuticle, and composed
of slightly elongated cells. The underlying region exhib-
its annular collenchyma bundles that surround the organ
(Fig. 4c) and parenchyma with large schizogenous aer-
enchyma formed near the xylem (Fig. 4a, b). These aer-
enchyma cavities are lined by a uniseriate layer of cells
containing projecting idioblasts with raphides and druses.
Calcium oxalate crystal sand is also observed in some
parenchyma cells (Fig. 5h). Vascular bundles are dispersed
throughout the parenchyma, with laticifers associated with
the phloem (Fig. 4b, 4.2). In the leaf blade, the epidermis is
uniseriate and cutinized, with abaxial cells showing papillae
ornamentation and adaxial cells being smaller, periclinally
elongated, and lacking ornamentation. The dorsiventral
mesophyll consists of two to four layers of isodiametric to
tabular parenchyma cells resembling palisade parenchyma
(Fig. 4d, f), often containing idioblasts. Beneath them are
aeriferous parenchyma layers, with air spaces lined by a uni-
seriate layer of cells bearing idioblast projections (Fig. 4e).
In the midvein, the epidermis has flattened adaxial and elon-
gated abaxial cells, both covered by cuticle (Fig. 4g). Below
the adaxial surface, two to four layers of tabular parenchyma
are present. Angular and anellar collenchyma bundles are
present at the periphery (Fig. 4h), while the central region
contains schizogenous aerenchyma with idioblasts project-
ing raphides and druses into the air spaces (Fig. 4i). Crystal
sand and laticifers are also common in this region.

3.4 Diagnostic anatomical traits of L. gigantea and
X. taioba

The subepidermal parenchyma in the leaf blade and mid-
vein differs: L. gigantea shows two to three layers of cuboi-
dal cells (Fig. 3e), whereas X. taioba has two to four lay-
ers of isodiametric to tabular cells resembling palisade
parenchyma (Fig. 4d). Beyond these distinctions, themost
notable anatomical differences between these species lie in
the greater abundance and more frequent presence of crys-
talliferous idioblasts in X. faioba, especially in the petiole
(Fig. 5). These anatomical traits serve as reliable diagnostic
characters for distinguishing these culturally and economi-
cally significant species.

4 Discussion

This study corroborates previous data that the vernacular
name taioba is applied to different species of Araceae. It
also confirms that this practice occurs specifically in the

municipality of Rio de Janeiro and surrounding areas,
especially in reference to the species Xanthosoma taioba
and Leucocasia gigantea. This situation raises important
concerns, as these species differ in nutritional content and
concentrations of antinutritional compounds, especially cal-
cium oxalate crystals, which can cause irritation or health
risks if not properly cooked. Thus, the mislabeling of these
plants compromises both the expected nutritional quality
and consumer safety. This correct diagnosis is in line with
Good Manufacturing Practices, helping to prevent possible
food poisoning (Genta et al. 2005). Efforts to improve spe-
cies identification and standardization in local markets are
essential to protect public health and increase the cultural
and economic value of these underutilized food plants.

Our morpho-anatomical data contribute directly to this
goal, as we reveal some differences between X. taioba
(taioba) and L. gigantea (taioba-manteiga), especially in the
transverse sections of the petiole, leaf blade, and midvein.
Idioblasts containing druses and raphides are more abundant
in X. taioba, especially near aerenchyma cavities, supporting
previous work by Keating (2004) on the taxonomic signifi-
cance of crystal types in Araceae. In the petiole region, both
species have a uniseriate epidermis covered by a cuticle.
In the midvein region, collenchyma varies from annular to
angular. This contrasts with the findings of Arogundade and
Adedeji (2019) who consider collenchyma types a useful
diagnostic character in Colocasia and Xanthosoma. How-
ever, a single organ may present more than one type of col-
lenchyma depending on its position or developmental stage
(Appezzato-da-Gléria and Carmello-Guerreiro 2006).

In the leaf blade, both species displayed a uniseriate epi-
dermis covered by a cuticle, with papillae ornamentation on
the abaxial surface (see Figs. 3e and 4d). However, X. taioba
has two to four layers of isodiametric to tabular parenchyma
cells resembling palisade parenchyma, while L. gigantea
has two to three layers of cuboidal cells. This difference
corroborates the findings of Adedeji and Illoh (2004), who
highlighted the diagnostic value of subepidermal cell shape
and arrangement in monocot systematics. In the midvein,
both species have aerenchyma with schizogenous origin,
but their internal organization differed. X. taioba shows a
greater number of idioblasts, with projections of druses and
raphides into the air spaces. Crystal sand was also observed
more frequently in this species. These features are consistent
with anatomical descriptions in Xanthosoma by Osuji and
Nwala (2015). Together, the differences between X. taioba
and L. gigantea support their taxonomic delimitation and
align with previous studies that emphasize the value of ana-
tomical characters in Araceae systematics (Keating 2004;
Arogundade and Adedeji 2017).

In nutritional terms, X. taioba stands out for its high
content of essential minerals such as calcium, iron, and
zinc, which are important for addressing micronutrient
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«Fig. 4 Leaf anatomy of Xanthosoma taioba a-c. petiole region. b.
vascular bundle with laticifers. c. detail of annular collenchyma. d.
cross-section of the leaf mesophyll displaying the epidermis on both
the abaxial (toward the bottom) and adaxial (toward the top) sur-
faces of the image. e. palisade parenchyma with crystalliferous idi-
oblast. Note the stoma in the epidermis. f. section of the mesophyll
showing aerenchyma, laticifers, and a stoma in the epidermis. g-h.
midvein region in cross-section g. the collenchyma bundles cords
distribution in the subepidermal region and the air spaces contain-
ing crystalliferous idioblasts. h. angular collenchyma. I. details of an
aerenchyma space with a raphide. Symbols: A =aerenchyma, C=col-
lenchyma, L=laticifers. Pp=palisade parenchyma, R=raphide,
St=stoma, VB =vascular bundle. Scales: A, D, G=98.4 um; B-C,
E-F, H-1=23.26 ym

deficiencies, especially in vulnerable populations. This
species also contains high concentrations of bioactive com-
pounds like phenolics and carotenoids (Benevides et al.
2022). On the other hand, L. gigantea is appreciated for its
culinary versatility and relatively low oxalate levels, making
it easier to prepare safely. As calcium oxalate is present in all
Araceae, appropriate processing is essential. Thermal meth-
ods such as steaming and boiling are effective in reducing
oxalate content and enhancing both palatability and bioavail-
ability of nutrients (Bradbury and Nixon 1998; Pinto et al.
2001; Conceigao et al. 2024). While detailed compositional
studies on X. taioba and L. gigantea are still limited, com-
parisons with related species, such as C. esculenta, suggest
significant differences in mineral and antinutritional com-
pound content. For example, leaves of X. taioba are rich in
calcium and phenolic compounds (Benevides et al. 2022),
which contribute to bone health and antioxidant capacity.
These properties are important for dietary interventions
aimed at reducing oxidative stress and controlling choles-
terol levels (Pinto et al. 2001; Souza et al. 2024).

Cultural confusion between taioba and taioba-manteiga
in local markets has consequences that extend beyond food
safety. It undermines the transmission of traditional knowl-
edge, weakens cultural identities associated with specific
plant uses, and can distort the perceived value of each spe-
cies. Distinguishing these plants is not only a matter of
scientific accuracy, it also helps to preserve local agricul-
tural traditions and culinary heritage. Initiatives that bridge
botanical science and popular knowledge are therefore
fundamental to ensure the sustainable and respectful use of
these plants.

The implications of our findings also extend to food
security and sustainable agriculture. Both X. faioba and L.
gigantea are adaptable plants with great potential for culti-
vation in agroecological systems. Their inclusion in com-
munity gardens and urban agriculture initiatives has already
contributed to dietary diversification and better access to
nutritious foods. In projects developed in Bairro Esper-
anca and Dom Helder Camara, X. taioba has been culti-
vated with other functional plants such as Pereskia aculeata

(ora-pro-nobis), to support local strategies against malnutri-
tion in children aged 0-5 years (Naves 2010; Medeiros et al.
2021). These initiatives also offer educational workshops
on proper preparation, helping to reduce health risks from
calcium oxalate consumption.

From a taxonomic perspective, our results reinforce the
importance of integrating morphological and anatomical
traits (e.g., leaf shape, venation, and distribution of idio-
blasts) to distinguish species sold under the same vernacular
name. The differences observed between X. taioba and L.
gigantea, especially the greater abundance and diversity of
crystalliferous idioblasts in X. taioba, provide valuable diag-
nostic features for species identification. These anatomical
traits also support ethnobotanical practices that recommend
removing petioles and main veins before cooking (Silveira
et al. 2010; Kinupp and Lorenzi 2017).

Finally, X. sagittifolium is the most studied species
in its genus and plays an increasingly prominent role in
local food systems due to its nutritional value and adapt-
ability to diverse growing conditions. The genus Xantho-
soma includes the largest number of edible species among
Araceae, offering great potential for sustainable agriculture
and dietary diversification. Efforts to valorize this diversity
through community education and market differentiation can
enhance food security and promote the conservation of agro-
biodiversity, establishing food sovereignty, as proposed by
the ONU (2015). By integrating morphological, anatomical,
and nutritional data, this study sets a foundation for future
research and practical strategies to optimize the safe and
sustainable use of these valuable crops.

The morphological and anatomical comparisons carried
out among the edible Araceae species sold as faioba in the
Metropolitan Region of Rio de Janeiro revealed consistent
differences in leaf shape, petiole dimensions, venation pat-
terns, and in the distribution and abundance of crystallifer-
ous idioblasts between Xanthosoma taioba and Leucocasia
gigantea. These structural traits represent reliable and cost-
effective tools for species identification, with direct implica-
tions for food safety and nutritional quality, particularly in
relation to the variable concentrations of calcium oxalate
crystals observed among the species.

In addition to their taxonomic relevance, these results
reinforce the cultural and agroecological importance of
taioba. Its inclusion in community gardens and local food
systems contributes to dietary diversification, the preserva-
tion of traditional knowledge, and the strengthening of sus-
tainable agricultural practices. In this context, educational
initiatives play a key role in linking traditional uses with sci-
entific evidence, promoting safe consumption and informed
use of these plants.

From this perspective, further studies addressing the
genetic diversity of these species, the refinement of spe-
cies boundaries, and the development of strategies for the
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Fig.5 Details of crystallifer-
ous idioblasts in Leucocasia
gigantea and Xanthosoma
taioba under scanning electron
microscopy (SEM—a, c, e, g)
and light microscopy (LM—b,
d, f, h). a-b. Raphides. c-d.
Druses. e—f. Raphides. g.
Druses and raphides. h. Crystal
sand. Symbols: A=Crys-

tal sand, C =Collenchyma,

D =Druses, R=Raphides

broader use of underutilized crops are necessary. By inte-
grating scientific advances with community-based applica-
tions, research on taioba contributes not only to taxonomic
knowledge, but also to food security, public health, and the
conservation of agrobiodiversity in Brazil.
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