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ABSTRACT

Pollen grains can be classified by the ir morphological characteristics such as the
number of openings, ornamentation, size and structure of the exine. Aiming to
contribute to the palynological characterization of the Cactaceae and Melastomataceae
families, the pollen morphology of two Melastomataceae species was analyzed —
Medinilla speciosa Blume and Pleroma candolleanum (Mart. ex DC.) —, and three
Cactaceae species — Gymnocalycium anisitsii (K.Schum.), Mammillaria polythele
Mart. and Pilosocereus leucocephalus (Poselg.) Byles & G.D. Rowley. From field
trips, unopened buds were collected, whose anthers were removed, macerated
and acetolyzed, resulting in slides that were analyzed using light microscopy and
SEM (scanning electron microscopy). The Melastomataceae pollen grains studied
are in monads, small, tricolporate-tripseudocolpate, subtriangular, suboblate,
microverrucate. The pollen grains of Cactaceae are in monads, medium-large,
tricolpate (two parasyncolpate), circular, suboblate-oblatospheroidal, perforated
granulated and microverrucate.
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RESUMO

Os graos de pélen podem ser classificados por suas caracteristicas morfoldgicas,
tais como o nuimero de aberturas, ornamentagdo, tamanho e estrutura da exina.
Visando contribuir com a caracterizagdo palinoldgica das familias Cactaceae
e Melastomataceae, foi analisada a morfologia polinica de duas espécies de
Melastomataceae — Medinilla speciosa Blume e Pleroma candolleanum (Mart.
ex DC.) — e trés espécies de Cactaceae — Gymnocalycium anisitsii (K.Schum.),
Mammillaria polythele Mart. e Pilosocereus leucocephalus (Poselg.) Byles &
G.D.Rowley. Em saidas a campo, foram coletados botoes fechados, cujas anteras
foram retiradas, maceradas, acetolisadas, resultando em laminas que foram
analisadas em microscopia de luz e MEV (microscopia eletrénica de varredura).
Os graos de pdlen de Melastomataceae estudados sdo em modnade, pequenos,
tricolporados-tripseudocolpados, subtriangulares, suboblatos, microverrucados.
Os graos de polen de Cactaceae siao em monade, médios-grandes, tricolpados (dois
parassincolpados), circulares, suboblatos-oblatoesferoidais, granulados perfurados
e microverrucados.

Palavras-chave: morfologia, Palinologia, pélen.

INTRODUCTION

Recebido em: 15 jul. 2024
Aceito em: 27 out. 2024

Pollen represents the male gamete of flowers and when it fertilizes the ovules contained in the
ovary, it transforms them into seeds, which are necessary for the perpetuation of the species. The
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number of pollen grains is greatly influenced by environmental conditions, so any stress that the plant
may suffer may impair their formation (LOPES et al., 2017).

Cactaceae is a family represented by a great diversity of succulent plants, popularly known as
cacti, which stand out for their evolutionary and adaptive capacities to more arid regions (CAVEQUIA,
2020). Melastomataceae are characterized by having stamens with pedoconnective (poorly developed
or reduced in some genera), appendages when present only ventral and paired, and capsular fruits
that contain cochlear seeds with curved embryos (MICHELANGELI et al., 2013).

Palynological characterization is of great importance to expand taxonomic and environmental
conservation studies, among other research fields. However, there is a lack of pollen morphological
studies of species from the Cactaceae and Melastomataceae families. Thus, this study aims to
expand the morphological data of pollen grains from the Cactaceae and Melastomataceae families
through pollen characterization.

MATERIAL AND METHODS

During field trips, botanical species were collected, including two from the Melastomataceae
family, Medinilla speciosa Blume and Pleroma candolleanum (Mart. ex DC.) Triana, and three species
from the Cactaceae family, Gymnocalucium anisitsii (K.Schum.) Britton & Rose, Mammillaria polythele
Mart, and Pilosocereus leucocephalus (Poselg.) Byles & G.D.Rowley.

A search was conducted for the existence of pollen studies on the taxa sampled. After
classification and identification of the plants, the collected specimens were herborized. Closed buds
of the species were removed and preserved in acetic acid (MELHEM, 1978). Just before acetolysis,
the buds were opened, the anthers were removed and macerated in a petri dish, and then subjected to
the acetolysis process (placed in acid solutions and specific substances and centrifuged) (ERDTMAN,
1960). The acetolyzed pollen grains were mounted in glycerinated gelatin on thin light microscope
slides (five slides per species) (BARTH, 1965). The slides were placed in the pollen collection library
of the Univille Bee Laboratory (Label).

The slides were observed under a light microscope (400x) with the aid of the “Dino-Eye Capture
2.0” software. The pollen grains on the slides were photographed, with 25 repetitions for each type
of view (equatorial and polar), measuring the following parameters in micrometers (um): equatorial
diameter and polar axis, in addition to exine thickness (BARTH & MELHEM, 1988). The grains were
classified based on characteristics such as pollen unit, size, scope, symmetry, polarity, shape,
openings, ornamentation (PUNT et al., 2007). The measurements were tabulated (Microsoft Excel),
with the aim of obtaining the size range (Xmin-Xmax), the arithmetic mean and the standard deviation
of the arithmetic mean (SALGADO-LABORIAU, 1973). The data were assembled in tables, with the
respective measurements of the pollen grains in the polar and equatorial views, measurement of
the exine thickness and other characteristics (pollen unit, size, scope, symmetry, polarity, shape,
openings, ornamentation) (SALGADO-LABORIAU, 2007).

The pollen grains were photographed using scanning electron microscopy at the Universidade
do Estado de Santa Catarina (Udesc), for better analysis and observation of the exine ornamentation.
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Figure 1 — Images of the studied species: 1) Medinilla speciosa, whole plant; 2) Medinilla speciosa, flower; 3)

Pleroma candolleanum, whole plant; 4) Pleroma candolleanum, flower; 5) Gymnocalycium anisitsii, flower; 6)
Mammillaria polythele, whole plant with flower; 7) Pilosocereus leucocephalus, plant and flower. Source: primary.
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RESULTS

The results are presented in tables 1 and 2. Figure 2 shows general views, in images 1, 2, 3,
4 and 5. All pollen grains are isopolar monads with radial symmetry.

The grains of Melastomataceae species are small (Medinilla speciosa and Pleroma candolleanum),
with both species being 3-colporate and pseudocolpate with subtriangular scope. The shape and
thickness of the exine of these species are subprolate (M. speciosa [P= 14.311 ym; E=17.672 ym;
ex. 2.15 ym], P. candolleanum [P= 18.465 pm; E=22.429 pm; ex.= 1.95 ym]). For Cactaceae species
(Gymnocalycium anisitsii, Mammillaria polythele and Pilosocereus leucocephalus), the grain size varies
between medium and large. The species present pollen grains with three openings, with a circular
scope. The shape and thickness of the exine vary between oblate-spheroidal and suboblate (G.
anisitsii [P= 28.198 pym; E=34.647 ym; ex. 2.27 ym], M. polythele [P=37.822 ym; E=42.108 pm; ex.
2.52 ym], P. leucocephalus [P=61.664 pm; E=73.302 pm; ex. 3.26 um]).

Table 1 — Morphometric data of the pollen grain of the analyzed species. Abbreviations: P/E = polar axis/
equatorial diameter.

P/E Shape Exine (um) Apertures
Medwlla 0.80 Suboblate 215 3-colporate
speciosa 3-pseudocolpate
Pleroma 0.82 Suboblate 1.95 3-colporate
candolleanum 3-pseudocolpate
Gymno_cglyc_num 0,81 Suboblate 2,27 3-colpate
anisitsii
Mammillaria 0,89 Oblate-spheroidal 2,62 3-cq|pate
polythele parassincolpate
Pilosocereus 3-colpate
0,84 Suboblate 3,26 parassincolpate

leucocephalus

Table 2 — Morphometric data of the pollen grain of the analyzed species.

< Polar axis Equatorial
Ornamentation Amb diameter mean Size
mean (pm)
(um)
Medinilla Microverrucate  Subtriangular 14,311 17,672 Small
speciosa
Pleroma Microverrucate Subtriangular 18,465 22,429 Small
candolleanum
Gymnocalycium Granulate Circular 28,198 34,647 Medium
anisitsii
Mammillaria Microverrucate Circular 37,822 42108 Medium
polythele perfurated
Pilosocereus Granulate Circular 61,664 73,302 Great
leucocephalus perfurated
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Figure 2 — Images of the pollen grains of the analyzed species: 1) M. speciosa; 2) P. candolleanum; 3) G.anisitsil;
4) M. polythele; 5) P. leucocephalus. Source: primary.

The images 1A, 2A, 3A, 4A of the figure 3 show the apertures and the ornamentation of the
exine of the species of the family Melastomataceae (Medinilla speciosa and Pleroma candolleanum)
on stained grains.
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Figure 3 — Stained pollen grains of the species of Family Melastomataceae: 1A and 2A) M. speciosa; 3A and 4A)
P. candolleanum. Source: primary.

The images 1B, 2B, 3B, 4B, 5B e 6B of figure 4 show pollen grains of species of Cactaceae (M.
polyhele, G. anisitsii, and P. leucocephalus) stained, evidencing the ornamentation of the exine.
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Figure 4 — Stained pollen grains: 1B and 2B) G. anisitsii; 3B and 4B) M. polythele; 5B and 6B) R leucocephalus.
Source: primary.

The grains of the mentioned species were subjected to scanning electron microscopy at the
State University of Santa Catarina (Udesc). The images 1C, 2C, 3C and 4C correspond to the species
Medinilla speciosa (figure 5), the images 1D, 2D, 3D and 4D correspond to the species Pleroma
candolleanum (figure 6), the images 1E, 2E, 3E and 4E represent the species Gimnocalycium anisitsii
(figure 7), the images 1F, 2F, 3F and 4F correspond to the species Mammillaria polythele (figure 8) and
the images 1G, 2G and 3G refer to the species Pilosocereus leucocephalus (figure 9).
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Figure 5 — Pollen grains of the species M. speciosa seen under SEM: 1C) polar axis; 2C) equatorial diameter;
3C) polar axis (exine); 4C) pollen grains in polar axis and equatorial diameter. Source: primary.

Figure 6 — Pollen grains of the species P candolleanum seen under SEM: 1D) polar axis; 2D) equatorial diameter;
3D) exine; 4D) pollen grains. Source: primary.
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Figure 7 — Pollen grains of the species G. anisitsii seen under SEM: 1E) polar axis; 2E) equatorial diameter; 3E)
exine; 4E) pollen grains. Source: primary.

3F) exine; 4F) pollen grains. Source: primary.
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Figure 9 — Pollen grains of the species P leucocephalus seen under SEM: 1G and 2G) polar axis; 3G) exine.
Source: primary.

DISCUSSION
MELASTOMATACEAE

The studied species of the Melastomataceae family present uniformity, with the pollen grains
having practically the same arrangement, being small, suboblate, 3-colporate, 3-pseudocolpate and,
furthermore, both species being microverrucate. According to Barth & Barbosa (1975), with regard to
the palynology of the Melastomataceae family, the pollen grains present a pattern, being generally
small/medium, prolate, mostly perprolate (P/E > 2.00), 3-colporate, 3-pseudocolpate, with a psilate
or wavy surface, rarely striated, with or without the existence of an operculum in the pseudocolpi, thus
being able to be assimilated to stenopollinic grains. Also according to the mentioned authors, the
operculum is a thickening of the apertural membrane, of variable dimensions and clearly defined; for
Melastomataceae in particular, it is a portion of sexine, similar to that of the regions between the colpi,
which covers the pseudocolpi, clearly detached from the margins of these by means of a narrow zone
devoid of sexine; thus, the operculum resembles a bottle cap (sic); in the case of Melastomataceae,
the nexines beneath the opercula remain with constant thickness. No opercula were observed in the
two species studied here. Uribe & Fonnegra (1979) give importance and recognition to the palynology
of this family.

For Medinilla, Halbritter (2017) cites Medinilla scortechinii having a pollen grain in a monad,
small, 3-colporate, isopolar, spheroidal in shape, with a circular, prolate, heteroaperturate scope,
with pseudocolpi. In other words, it presents a difference in terms of shape and scope in relation to
the species studied here (Medinilla speciosa), which has a suboblate and subtriangular grain, similar
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in relation to the pollen unit (both monad) and the openings (three colporate openings and also the
presence of pseudocolpi).

The genus Pleroma was previously included in Tibouchina, having been separated from it for
taxonomic reasons, with Tibouchina being the homotypic synonym of Pleroma. Stebler (2023) cites
the species Tibouchina urvilleana as having a triangular, spheroidal to optically slightly flattened
pollen grain (P/E approximately 0.87), isopolar, without visible sculptures under the light microscope,
that is, psilate, with six openings, alternating colpate-colporate and with finely ornamented
opening membranes. The species Pleroma candolleanum studied here differs in its microverrucate
ornamentation, in the fact that it is tricolporate-tripseudocolpate, subtriangular, but it is similar in that
the grain is suboblate and isopolar.

CACTACEAE

Regarding the species studied here from the Cactaceae family, a similarity can be seen between
the species: tricolpate grains, circular scope, with small variations (medium and large size, oblate-
spheroidal and suboblate shape, exine ornamentation (granulated, microverrucate).

As for the morphology of Cactaceae pollen grains, Kurtz Jr. (1963) identified relevant variation
in grain size, differences in the number of grooves (openings) in several genera and useful variation
in the pollen sculpture, in the length of the spicules and in the exine perforation in several genera.
According to Santos et al. (1997), the pollen group in which the genus Pilosocereus is included is
characterized by 3-colpate, perforated, spiculate to spiny pollen grains. The species studied here,
Pilosocereus leucocephalus, resembles the description given above since the grains have three colpi
and perforated ornamentation. and sharply granulated.

For Wittmann & Schlindwein (1995), the species Gymnocalycium denudatum has medium-sized
pollen grains, uniformly 3-zonocolpate, radiosymmetric, isopolar, suboblate (P/E 0.83), circular to
subtriangular in polar view, elliptical in equatorial view, scabrate ornamentation (in ML), with pollenkitt
(coating of pollen grains consisting of adhesive substances, mainly lipids), grains frequently swollen
in the colpi and inconspicuous colpi in unstained glycerinated gelatin. For the species studied here
(Gymnocalycium anisitsii), the grain can be described as having several similarities with the species
mentioned, as being isopolar, medium, suboblate (presenting P/E of 0.81), circular, and the grains
being 3-colpate.

Mouga et al. (2019) cite Mammillaria species as presenting a conservative pattern, with few or
small variations, mainly in size (medium and large), ambit (circular, subcircular and quadrangular) and
shape (suboblate, oblate-spheroidal), with an exine ornamentation that is also very uniform (rugulate
or microechinate/microperforate). The species studied here, Mammillaria polythele, presents an
average size, oblate-spheroidal shape, circular ambit and perforated microverrucate exine, therefore,
in agreement. It is worth noting that, for Miesen et al. (2015), however, the pollen grains of the
Cactaceae family have a large diameter (40-100 pm), being subspheroidal, prolate or oblate.

CONCLUSION

The pollen grains of the taxa studied here show similarities when compared with literature, with
small differences in certain aspects. These nuances, although relatively slight, reveal the individuality
of the pollen characteristics, contributing to a more comprehensive understanding of the diversity
among the species studied.

ACKNOWLEDGEMENTS

The authors are thankful for the Multi-User Facility infrastructure from Santa Catarina State University's
Technological Sciences Center.

To Fapesc, Chamada Publica 12/2023, for supporting this study of palynomorph diversity, contributing to
Palynology.

Acta Bioldgica Catarinense. 2025 Jan-Mar;12(1):72-83



'C:&Cta

Palynological characterization of species from the families Cactaceae and Melastomataceae

REFERENCES

Barth, O. M. Glossario palinolégico. Memdrias do Instituto Oswaldo Cruz. 1965; 63: 133-161.

Barth, O. M. & Barbosa, A. F. Catalogo sistematico dos pélens das plantas arb6reas do Brasil meridional. XIX-
Melastomataceae. Memérias do Instituto Oswaldo Cruz. 1975; 73(1/2): 39-60.

Barth, 0. M. & Melhem, T. S. A. Glossario ilustrado de Palinologia. Campinas: Editora da Unicamp; 1988. 75 p.

Cavéquia, B. M. Alcaloides da familia Cactaceae [Trabalho de Conclusao de Curso]. Curitiba: Universidade Tecnoldgica
Federal do Parana; 2020.

Erdtman, G. Pollen morphology and plant taxonomy. Angiosperms. Stockholm: Aimkvist & Wiksell; 1952. 539 p.
Erdtman, G. The acetolysis method, a revised description. Svensk Botanisk Tidskrift.1960; 54: 561-564.

Halbritter, H. Medinilla scortechinii. In: PalDat - A palynological database. 2017. Available at: https://www.paldat.org/
pub/Medinilla_scortechinii/302933. Access on: 9 Jun. 2024.

Kurtz Jr., E. B. Pollen morphology of the Cactaceae. Grana Palynologica. 1963; 4(3): 367-372.

Lopes, R R. C., Oliveira, I. V. M., Silva, R. R. S., Santos, J. S. & Silva, J. T. B. Nimero de graos de pdlen por flor de
gemas de diferentes estruturas de frutificacdo de macieiras no semiarido brasileiro. Anais. Congresso Brasileiro
de Fruticultura, 25.; Reunido Anual da Sociedade Interamericana de Horticultura Tropical, 63. Porto Seguro; 2017.

Grandes desafios, ciéncia e conhecimento para inovagao. Porto Seguro: SBF, ISTH, SBFPO, ABH; 2017.

Melhem, T. S. Palinologia: suas aplicacdes e perspectivas no Brasil. Colegdo do Museu Paulista — Série Ensaios.
1978; 2: 325-368.

Michelangeli, F. A., Guimaraes, R J., Penneys, D. S., Aimeda, F. & Kriebel, R. Relacoes filogenéticas e distribuicao do
novo mundo de Melastomeae (Melastomataceae). Jornal Botanico da Linnean Society. 2013; 171(1): 38-60.

Miesen, F., Porras, M. E. de & Maldonado, A. Pollen morphology of Cactaceae in Northern Chile. Gayana Botanica.
2015; 72(2): 258-271.

Mouga, D. M., Schroeder, G. R., Vieira Junior, N. P & Dec, E. Pollen characterization of ornamental species of
Mammillaria Haw. (Cactaceae/Cactoideae). Acta Biologica Catarinense. 2019; 6(1): 13-19.

Punt, W., Blackmore, S., Nilsson, S. & Le Thomas, A. Glossary of pollen and spore terminology. Review of Paleobotany
and Palynology. 2007; 143: 1-81.

Raven, R H., Evert, R. F. & Eichhorn, S. E. Biologia vegetal. 6 ed. Rio de Janeiro: Guanabara Koogan; 2001. 906 p.

Salgado-Laboriau, M. L. Contribuicdo a palinologia dos cerrados. Rio de Janeiro: Academia Brasileira de Ciéncias;
1973. 291 p.

Salgado-Laboriau, M. L. Critérios e técnicas para o Quaternario. Sao Paulo: Editora Edgard Blutcher; 2007. 386 p.

Santos, F. A. R., Watanabe, H. M. & Alves, J. L. H. Pollen morphology of some Cactaceae of North-Eastern Brazil.
Bradleya. 1997; 15: 84-97.

Santos, R. R Embriologia vegetal: esporogénese e gametogénese nas plantas com flores. Repositério digital UFRGS;
2003.

Stebler, T. Tibouchina urvilleana. In: Pollen Wiki. Available at: https://pollen.tstebler.ch/MediaWiki/index.
php?title=Tibouchina_urvilleana. Access on: 11 Dec 2023.

Uribe, F. & Fonnegra, R. Importancia de la forma, estructura y tamano del polen en la determinacion de la familia
Melastomataceae. Actualidades Biol6gicas. 1979; 8(27-28): 3-9.

Wittmann, D. & Schlindwein, C. Melittophilous plants, their pollen and flower visiting bees in southern Brazil. 2.
Cactaceae. Biociéncias. 1995; 3(2): 35-71.

Acta Bioldgica Catarinense. 2025 Jan-Mar;12(1):72-83



