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Abstract 

Acetolysed pollen grains of Talinum paniculatum (Jacq.) Gaertn., Talinum triangulare (Jacq.) Willd. pink petals, Talinum 

triangulare (Jacq.) Willd. white petals and Talinum triangulare (Jacq.) Willd. pink and white petals F1 hybrid were studied in 

order to document their morphological structures and ascertain features of taxonomic significance among them. All the taxa 
have generic features which support their classification as a genus as well as distinct features which ascertain their individuality. 
Generic features include monad pollen unit, acolpate and monocolpate pollen grains as well as circular and ovate pollen shapes. 

The delimiting features include additional dyads pollen units in T. triangulare white petal and the F1 hybrid of T. triangulare 

pink and white petals, quadrangular pollen shape in T. paniculatum, bicolpate pollen grain in the F1 hybrid, tricolpate pollens 

in   T. triangulare white petal and T. paniculatum, tetracolpate pollens in T. triangulare pink petal and T. paniculatum and 

pentacolpate pollen grains in T. paniculatum only. The shape of the pores in T. paniculatum also separated it from the varieties 

and hybrid of T. triangulare. Based on the pollen size, the pollens of T. paniculatum are Media (25 - 50 µm) while those of the 

two varieties of T. triangulare and their F1 hybrid are Magna (50 - 100 µm). The taxa of Talinum in this study can be separated 

based on their palynological features. 
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Introduction 

The study of spores and pollen grains has provided a 
good number of palynological features which are important 
in the identification of plant species as well as inferring 
phylogenetic relationships among them (Edeoga et al., 
1998; Simpson, 2010). Genus Talinum was formerly in the 
family Portulacaceae, which consist of about 50 species 
(Nyananyo and Olowokudejo, 1986) but molecular 
phylogenetic data supported its placement in the family 
Talinaceae (Nyffeler and Eggli, 2010). In West Africa and 
in Nigeria, only two species of Talinum were reported 
(Hutchinson and Dalziel, 1954; Wagner and Herbst, 
2003).  

The morphology of the members of the genus has been 
variously described (Ekpo et al., 2013; Nya and Eka, 2015). 
The embryology of some Talinum species has also been 
studied by some researchers (Nyananyo, 1992; Veselova et 
al., 2012). Phylogenetic relationship and intra-specific 
variation among ten accessions of T. triangulare was 
established by Swarna et al. (2015) using molecular 
descriptors. Brasileiro et al. (2016) gave a detailed report of 
the chemical compositions of Talinum triangulare extract 

and its cytotoxic activity as well as the anatomy of the plant. 
A chromosome number of 2n = 24 was reported for genus 
Talinum by Nyananyo and Olowokudejo (1986).  

The two species reported in West Africa and in Nigeria 
were included in this study. They are Talinum triangulare 
(Jacq.) Willd. also known as Talinum fruticosum (L.) Juss. 
and Talinum paniculatum (Jacq.) Gaertn. Two varieties of 
T. triangulare were identified as T. triangulare (pink petal) 
and T. triangulare (white petal). Crosses of these two 
varieties were carried out by Ozeigbe et al. (2012). This led 
to the production of the F1 hybrid which was included in 
this study. In the filament pigmentation of the T. 
triangulare variants, Oziegbe et al. (2012) reported an 
incomplete dominance of the deep pink petal colour over 
the white colour. 

Palynological characters have been variously employed 
in the taxonomy of species of plants, forensic sciences, crime 
site detection and archaeology. They have been reported 
useful in the delimitation of closely related, sympatric 
species and valuable in phylogenetic inferences. (Nyananyo, 
1992; Akinwusi and Illoh, 1996; Edeoga et al., 1998; 
Adedeji, 2005; Arogundade and Adedeji, 2009; Simpson, 
2010). 
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the following measurements were taken on them - the 
pollen diameter, pore diameter and pollen wall thickness. 
The number of pores and furrows on the pollens were also 
counted. The measurements were taken with the aid of an 
ocular micrometer inserted into the eyepiece of the 
microscope. The ocular readings were later converted into 
micrometre by multiplying them with an ocular constant 
which corresponds to the magnification at which they 
were taken. Photomicrographs of the acetolysed pollen 
grains were taken with the aid of an AmScope camera 
attached to the microscope. 

 
Data analysis 
The data (quantitative and qualitative) generated from 

this study were subjected to univariate and multivariate 
analysis. The mean values of each of the quantitative 
characters were calculated and subjected to Duncan 
Multiple Range Test (DMRT) for the mean separation. 
Both types of data, that is, the quantitative and qualitative 
data were coded and subjected to Single Linkage Cluster 
Analysis (SLCA) and Principal Components Analysis
(PCA).  

Results  

Generally, the surfaces of the pollens are not spinulose 
and not reticulate. All the taxa have the two main apertures, 
furrows, also known as colpi and pores hence; they all have 
aperturate pollen grains. All the species are polyporate. The 
summaries of the quantitative features and the DMRT of 
the Talinum taxa is as shown on Table 1 while Table 2 
shows the eigenvalue and the percentage of total variation 
accounted for by the first three components axes of 
ordination. Fig. 1 is the Single Linkage Cluster Analysis 
(SCLA) dendrogram of the taxa of Talinum studied, while 
Figs. 2 and 3 are the Principal Components Analysis 
showing the relationship of Talinum taxa based on ten 
quantitative and qualitative pollen characters. Figs. 4, 5, 6 
and 7 are the pictorial representations of the different types 
of pollen encountered in the genus. 

Materials and Methods  

Pollen grains collection 
The taxa used in this study are Talinum paniculatum 

(Jacq.) Gaertn., Talinum triangulare (Jacq.) Willd. pink 
petals, Talinum triangulare (Jacq.) Willd. white petals and 
Talinum triangulare (Jacq.) Willd. pink and white petals F1 
hybrid. These four were cultivated behind the Department 
of Botany building, Obafemi Awolowo University, Ile-Ife, 
Osun State, Nigeria (N07º31.149' E004 º31.555'). Pollen 
grains were collected from fresh anthers of these taxa and 
were stored in absolute ethanol till they were acetolysed.    

 
Acetolysis  
The method of Erdtman (1960) was employed for 

acetolysing of the pollen grains with some modifications. The 
anthers already stored in absolute ethanol were macerated 
and centrifuged at the speed of 4,000 revolutions per minute 
for 10 minutes. The ethanol was poured off and glacial acetic 
acid was added to the sediment which was centrifuged again 
at the same speed as before. After this, the glacial acetic acid 
supernatant was poured off and Acetolysis mixture (sulphuric 
acid and acetic anhydride) was added. The tubes containing 
these mixtures were then placed in a water bath and heated 
from a temperature of 70 ºC to boiling point with 
intermittent stirring. Centrifugation was done again and the 
acetolysis mixture was poured off. Glacial acetic acid was 
added next, centrifuged and it was poured off. Finally, 
distilled water was added to the sediment and was followed by 
another centrifugation. The water was later decanted and the 
acetolysed pollen grains were mounted in dilute glycerine 
solution for microscopic examination. 

 
Microscopy  
Observation of acetolysed pollen grains was made with 

the aid of Olympus XSZ-107BN light microscope. Pollen 
structure description was done according to Moore and 
Webb (1978) and Putt et al. (2007). 150 acetolysed pollen 
grains were selected randomly from each of the taxa and 
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Table 1. Summary of quantitative characteristics and the Duncan grouping of the four taxa of Talinum studied based on their pollen grain attributes 

Talinum taxa 
Pollen Character 

Pollen Diameter (µm) Pore Diameter (µm) Pollen Wall Thickness (µm) Number of Pores 

T. paniculatum (44.87 ± 0.26) C (13.82 ± 0.15) A (3.41 ± 0.01) C (5.51 ± 0.07) C 

T. triangulare pink petal (59.34 ± 0.42) B (9.44 ± 0.12) C (4.00 ± 0.09) A (12.71 ± 0.11) B 

T. triangulare white petal (61.52 ± 0.54) A (10.36 ± 0.13) B (3.71 ± 0.06) B (13.22 ± 0.12) A 

T. triangulare pink and white 

petal F1 hybrid 
(58.83 ± 0.36) B (10.45 ± 0.11) B (3.51 ± 0.03) C (13.47 ± 0.11) A 

** Means with the same letter along columns are not significantly different at P ≤ 0.05. 

Table 2. Eigenvalue and the percentage of total variation accounted for by the first three components axes of ordination of the Talinum taxa. 

PC Eigenvalue % Variance Cummulative percentage 

1 1.95181 61.636 61.636 
2 0.74129 23.409 85.045 
3 0.473568 14.955 100.00 
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Talinum paniculatum 
The pollen units are monads and are majorly circular in 

shape but occasionally ovate or quadrangular. The pollen 
grain types are acolpate, monocolpate, tricolpate, 
tetracolpate and pentacolpate (Fig. 4). The mean diameter 
of the pollen grains was 44.87 ± 0.26 µm. The pollens have 
an average of 5.51 ± 0.07 number of pores. 

T. triangulare pink petals 
The pollen units are monads and are majorly circular in 

shape but occasionally ovate. The pollen grain types are 
acolpate, monocolpate and tetracolpate (Fig. 5). The mean 
diameter of the pollen grains was 59.34 ± 0.42 µm. The 
pollens have an average of 12.71 ± 0.11 number of pores. 

 
T. triangulare white petals 
The pollen units are monads and dyads. They are 

majorly circular in shape but occasionally ovate. The pollen 
grain types are acolpate, monocolpate and tricolpate (Fig. 6). 
The mean diameter of the pollen grains was 61.52 ± 0.54 
µm. The pollens have an average of 13.22 ± 0.12 number of 
pores. 

 
T. triangulare pink petal and white petal F1 hybrid 
The pollen units are monads and dyads. They are 

majorly circular in shape but occasionally ovate. The pollen 
grain types are acolpate, monocolpate and bicolpate (Fig. 7). 
The mean diameter of the pollen grains was 58.83 ± 0.36 
µm. The pollens have an average of 13.47 ± 0.11 number of 
pores. From the result of the Single Linkage Cluster 
Analysis, the taxa of Talinum in this study were clustered 
into two main groups. The two varieties of T. triangulare
and their F1 hybrid clustered together in the first grouping, 
clearly separated from T. paniculatum. In the second 
grouping, T. triangulare pink petal was separated leaving T. 
triangulare white petals and the F1 hybrid clustered 
together.  This agrees with the result of the Principal 
Components Analysis when components one and two were 
used. When components one and three were used, T. 
paniculatum was still from the other taxa of T. triangulare.  
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Fig. 1. Single Linkage Cluster Analysis (SCLA) dendrogram of 

the taxa of Talinum studied using the quantitative and 

qualitative pollen characters. Legend: TtPink – Talinum 

triangulare Pink Petals; TtWhite - Talinum triangulare White 

Petals; TtHybrid - Talinum triangulare Pink and White Petals 

F1 Hybrid; Tpann - Talinum paniculatum 
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Fig. 2. Principal Component Analysis showing the relationship 

of Talinum taxa based on ten quantitative and qualitative 

pollen characters.  Legend: TtPink – Talinum triangulare Pink 

Petals; TtWhite - Talinum triangulare White Petals; 

TtHybrid - Talinum triangulare Pink and White Petals F1 

Hybrid; Tpann - Talinum paniculatum  
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Fig. 3. Principal Component Analysis showing the relationship 

of Talinum taxa based on ten quantitative and qualitative 

pollen characters. Legend: TtPink – Talinum triangulare Pink 

Petals; TtWhite - Talinum triangulare White Petals; 

TtHybrid - Talinum triangulare Pink and White Petals F1 

Hybrid; Tpann - Talinum paniculatum  
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Fig. 4. Pollen grains of T. paniculatum (×400) A – C. Acolpate, D & E. Monocolpate, F. Bicolpate, G. Tricolpate, H & I. 

Tetracolpate J. Pentacolpate 
 

Fig. 5. Pollen grains of T. triangulare pink petals (×400) A & B. Acolpate, C. Monocolpate, D. Tetracolpate  
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Fig. 6. Pollen grains of T. triangulare white petals (×400) A. Acolpate, B. Dyad pollens, C. Monocolpate, D. Tricolpate  

 

Fig. 7. Pollen grains of T. triangulare pink and white petal F1 hybrid (×400) A & B. Acolpate, C. Dyad pollens, D & E. 
Monocolpate, F. Bicolpate 
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Discussion 

The pollens of the four taxa in this study are similar in 
most of their attributes which include monad pollen units, 
circular and ovate pollen shapes as well as the presence of 
acolpate and monocolpate pollen grains in all the taxa 
studied. Yet, there are a few characters that can still be 
employed in separating them. Pollen unit is one of such, in 
that, though all the taxa had their pollens shed as monads, 
additional dyad pollen units, were encountered in T. 
triangulare white petal and the F1 hybrid. This is a rare 
occurrence in angiosperms as pointed out by Simpson 
(2010) and according to Pacini and Franchi (1999), 
gymnosperms and angiosperms pollens are shed as monads, 
tetrads, polyads, massulae or compact pollina. Quadrangular 
pollen shape is also unique to T. paniculatum as an 
additional type of pollen shape to the circular and ovate 
shapes common to all the taxa. This is also useful in 
delimitating the taxa.  

Based on the aperture (colpi) types, the pollen grains 
present in the genus Talinum are acolpate, monocolpate, 
bicolpate, tricolpate, tetracolpate and pentacolpate. 
Apertures function mainly as sites where pollen tubes are 
formed. They also allow changes in the volume of pollen 
which is influenced by changes in their water content 
(Simpson, 2010). All the taxa in this study have acolpate 
and monocolpate pollen grains which imply that these two 
aperture types are generic. Notwithstanding, specific pollen 
grains present in just one or two of the taxa can be employed 
in separating them. Tricolpate, tetracolpate and 
pentacolpate pollen grains are the additional pollen types in 
T. paniculatum, which gives the species the highest diversity 
in terms of pollen grain aperture and the most advanced in 
the evolutionary development. Adedeji (2005) and 
Arogundade and Adedeji (2009) attributed higher colpi 
number to advanced evolutionary development. Tricolpate 
pollens were encountered in T. triangulare white petals as 
additional pollen type while tetracolpate pollen grains were 
encountered in T. triangulare pink petals as the additional 
type.  The only additional type of pollen grain encountered 
in the hybrid, T. triangulare F1 hybrid but not present in 
either of the parent plants is the bicolpate pollen type. Also 
worthy of note on the aperture is the shape of the pores in 
the four taxa of Talinum studied. The pores on the pollen 
are longer than broad in T. paniculatum while they are 
usually circular in the three taxa of T. triangulare. The pore 
shape can thus be employed in delimiting the taxa. 

The pollens of the T. triangulare varieties and hybrid are 
bigger in size than those of T. paniculatum and this was 
confirmed by the Duncan Multiple Range Test shows a 
significant difference among them. Erdtman (1952) made a 
valid contribution in terms of pollen grain size classification 
which is still very relevant. Based on his classification, the 
pollens of T. paniculatum are Media, that is, pollen diameter 
of between 25 µm and 50 µm while those of the two 
varieties of T. triangulare and their F1 hybrid are Magna, 
pollen diameter of between 50 µm and 100 µm. 

A review of the quantitative characters of the pollen 
reveals that there are no significant differences in the pore 
diameter and number of pores of T. talinum white petals 
and the F1 hybrid. For the pollen diameter, there is no 

significant difference between the F1 hybrid and T. 
triangulare pink petals. The F1 hybrid of T. triangulare pink 
petals and T. triangulare white petals have specific 
characteristics or traits that are similar to either of the 
parent plants. It is also important to note the shape of the 
pores on T. paniculatum which are longer than wide as 
opposed to the circular or elliptic pore shapes encountered 
in the varieties and hybrid of T. triangulare. The first three 
components of the PCA accounted for the total variation 
among the taxa in this study. From component one, the 
pollen shape, pentacolpate pollen aperture, pore diameter 
and number of pores were the characters responsible for the 
variation, pollen wall thickness was responsible for the 
variation based on component two while bicolpate and 
tricolpate pollen apertures were responsible for the variation 
based on component three. 

 

Conclusions 

The taxa of Talinum in this study have generic features 
which support their classification as a genus as well as 
distinct features which ascertain their individuality. These 
distinct features which are dyad pollen units, quadrangular 
pollen shape, bicolpate, tetracolpate and pentacolpate pollen 
grains as well as pollen size and pore shape can be employed 
as diagnostic tools in the delimitation of the species, varieties 
and the hybrid. 
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