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Abstract  
Pollen morphology of five plant species of the family Asteraceae (Aspilia africana, Melanthera 
scandens, Tithonia diversifolia, Tridax procumbens and Bidens pilosa) were studied using light 
microscope. Pollen characters such as size, shape, colpi length and width, exine thickness, aperture 
status which are of paramount importance were investigated. The results of pollen analysis revealed 
that all the species were small and spherical in size except in A. africana having medium size pollen 
grains. Shapes were circular and exine ornamentations with spines having pointed apex except in M. 
scanden where spines were blunt and round. The spine width ranged between 4-5µm except in B. 
pilosa which has spine range of between 2.5-3.25µm. P/E ratio was 1.0, os type was La-longate and 
aperture was 3-colporate in all the species except in B. pilosa which was 4-colporate. Slight variations 
were observed in the length and width of colpi, exine thickness and spine length. Variation in exine 
thickness has proved useful in delimitation of plants at specific level. Similarity in the pollen size, 
pollen shape, aperture type, os type, os length, colpus length and exine ornamentation showed inter-
species relationships among the five species investigated and could be used as palynotaxonomic 
evidence in placing them in the same family. 
Key words: Pollen grain, Aperture type, exine ornamentation, palynotaxonomic. 
 
Introduction 
The Asteraceae are distributed worldwide and 
occurred almost in all types of habitats. It is 
most common in the arid and semi-arid 
regions of subtropical and lower temperate 
region (Barkey et al., 2006). The family has 
more than 23,000 species which are spread 
across 1,620 genera and 12 sub-families. The 
family has a remarkable ecological and 
economic importance.  
The identification and classification of plant 
species are often done by paleobotanist and 
plant taxonomist using pollen development 
and pollen morphology (Mert, 2009). The 
ability to identify flowering plants using their 
pollen morphology has equally enabled 
botanists and ecologists to reconstruct past 
assemblages of plants and identify periods of 

environmental change (Moore et al., 1991). 
The pollen is made up of a fine to coarse, dry 
or sticky powder consisting of 
microgametophytes (pollen grains) which 
produce the male gametes that fertilize the 
ovules of flowers to produce seeds. The pollen 
grain is surrounded by an outer wall, exine, 
composed of a very tough and unique 
substance called sporopollenin. This makes 
pollen very conservative, thus helping the 
identification of plants at various taxonomic 
levels. The exines of pollen grains have 
several morphological characters which are of 
biosystematics importance (Mbagwu et al., 
2008). The exine surface often develops 
various forms of sculpturing and 
ornamentation, including various types and 
numbers of apertures. Palynologically, family 
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Asteraceae pollens are euypalynous or 
stenopalynous (Erdtman, 1952) and most of its 
general possess trizonocolporate or 
tetrazonocolporate pollen (Sachdeva and 
Maliki, 1986).  
The significance of pollen morphology in 
plant systematics have been emphasized by 
various authors such as Edeoga et al. (1996, 
1998); Sowumi (1973, 1995); Akbar and Khan 
(2004). Kulkarni (2014) tried to delimit the 
taxa of asteraceae by examining the pollen 
morphology of five species of the family. 
Mbagwu and Edeoga (2006) have utilized 
pollen attributes to establish probable evidence 
of relationships among certain group of 
flowering plant in Nigeria. Pollen morphology 
of some medicinal plants in Asteraceae from 
Nigeria was documented by Ekeke et al. 
(2016). The present study was conducted to 
identify five species of Asteraceae on the basis 
of pollen morphology and evolution of 
morphological differences in their pollen 
grains which could be used as systematic tool 
in plant taxonomy. 
 
Materials and methods  
Collection of material 
Fresh flowers of Aspilia africana (Pers.) C.D 
Adams), Melanthera scandens (Schumach & 
Thonn) Roberty, Tithonia diversifolia Hemsl.) 
A. Gray, Tridax procumbens Linn and Bidens 
pilosa (L.) were collected within Ekiti State 
University campus, Ado Ekiti.  
Samples identification 
The plants were identified and deposited with 
vouchers No UHE 2017 067, UHE 2017 070, 
UHE 2017 071, UHE 2017 068 and UHE 2017 
069 respectively in the Herbarium of the 
Department of Plant Science and 
Biotechnology, Ekiti State University, Ado 
Ekiti, Nigeria.  
Samples preparation 
The matured anthers of the five species were 
carefully removed and crushed in a separate 
beaker containing 70% alcohol. The 
specimens were taken to the Palynology 
Laboratory of the Department of Archeology, 
University of Ibadan, Ibadan, Oyo-State, 
Nigeria for pollen analysis.  
Pollen Analysis 
The pollen sediments were treated with glacial 
acetic acid and freshly prepared acetolysis 
mixture in a ratio of 9:1 acetic anhydride and 

concentrated sulphuric acid. Acetolysis was 
carried out by boiling the sediments in the test 
tubes in a water bath at 100 0C (Erdtman, 
1969) until they turn chest brown. The mixture 
was stirred and allowed to cool and then 
centrifuged at 2,500rpm for 5minutes and 
supernatant decanted. The residue was washed 
with glacial acetic acid and finally washed 
twice with distilled water, centrifuged at 
3,000rpm for 5minutes each time and 
supernatant decanted. Few drops of glycerine 
alcohol in the ratio of 1:2 was added to the 
recovered precipitates and transferred into a 
labeled specimen tubes for microscopic 
examination. For microscopic examination, a 
drop of precipitate suspension was mounted on 
glass slide and covered with zero cover slip. 
The qualitative and quantitative pollen 
characters were studied under an Olypus 
CH30 microscope.         
 
Results and Discussion  
In the present study, five species of Asteraceae 
family namely A. africana, M. scandens, T. 
diversiolia, T. procumbens and B. pilosa were 
investigated and analyzed palynologically. 
Pollen morphological features such as pollen 
size, shape, aperture type, exine sculpture, 
colpi length and breadth were investigated. 
Several authors have observed the significant 
of pollen characters for systematic purposes in 
various angiosperm families (Huang, 1972; 
Clark, 1980; Tomsivic, 1997; Dawar et al., 
2002; Chiterjee et al., 2014, Paul et al., 2014). 
The pollen characters in this study showed 
some considerable variations in colpus length 
and width, exine thickness, spine length and 
width hence the family is eurpalynous. This 
agrees favourably with the previous work of 
Salgado-Labourian (1982) and Kulkani 
(2012).  
All the pollen grains of the five species were 
small in size except T. diversifolia which has   
medium size. The pollen grains were radially 
symmetrical and isopolar (Table 1). The  
equatorial diameter of the species investigated 
varied from 17.50 to 30µm. This is in tandem  
with the report of Ozman et al. (2009) who 
recorded a range of 23.32 to 39.44µm for 
some taxa of aromatic genus Tanacelum 
(Asteraceae). The polar axis measurements 
varied from 17.50 to 30µm (Table 2).  
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Table 1: Qualitative pollen morphological characters of some selected members of   
      Asteraceae 

Plant Species Size Shape 
(Polar) 

Shape 
(Equa.) 

Type of os Exine 
ornamentation 

Aperture type 

A. africana  Small Non-
angular 
(circular) 

Spheroidal La-longate Spinules 
(numerous) apex 
pointed 

3-colporate 

M. scandens 
 

Small Non-
angular 
(circular) 

Spheroidal La-longate Spinules 
(numerous) apex 
blunt and round 

3-colporate 

T. diversifolia  Medium Non-
angular 
(circular) 

Spheroidal La-longate Spinules 
(numerous) apex 
pointed 

3-colporate 

T. procumbens Small Non-
angular 
(circular) 

Spheroidal La-longate Spinules 
(numerous) apex 
pointed 

3-colporate 

B. pilosa  Small Non-
angular 
(circular) 

Spheroidal La-longate Spinules 
(numerous) apex 
pointed 

4-colporate 

 
 
 

Table 2. Quantitative pollen morphological characters of some members of Asteraceae 
Plant Species Polar axis 

(µm) 
Eq. axis 
(µm) 

P/E 
ratio 

Length 
of os 
(µm) 

Widt
h of 
os 
(µm) 

Length 
of 
colpus 
(µm) 

Width 
of 
colpus 
(µm) 

Exine 
thickness 
(µm) 

Spine 
length 
(µm) 

Spine 
width 
(µm) 

A. africana  21.87 
(21.25-
22.5) 

27.50 
(25-30) 

1.00 5-6 2-3 15-17.5 2-3.5 2-3.5 2.5-5 4-5 

M. scandens 18.75 
(17.50-20) 

18.75 
(17.50-
20) 

1.00 5-6 4.5-
5.5 

15-17.5 4.5-5.5 2-3-5 2.5-5 4.5-5 

T. diversifolia 27.50 
 (25-30) 

27.50 
(25-30) 

1.00 5-6 3-4 18-20.0 3-4 4.5-5 5-6 4-5 

T. procumbens 21.87 
(21.25-
22.50) 

21.87 
(21.25-
22.50) 

1.00 5-6 2-4.5 15-17.5 3-4.5 3-4.5 3-5 4.5-5 

B. pilosa 22.50  
(20-24) 

22.50 
(20-24) 

1.00 5-6 4.5-
5.25 

21.25-
22.0 

5-6 2.2-2.5 4-4.5 2.5-
3.25 
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Plate 1. Photomicrograph of pollen of some selected members of Asteraceae (Mag x 400). 
1. A. africana 2. Polar view showing colpus 3-4. M. scandens (Equ. veiw showing 

colpus) 5. T. diversifolia 6. T. procumbens (Eq. view showing 4 colpora) 8-9. B. 
pilosa. 

 
 
The mean polar axis are the same for A. 
africana and T. procumbens while mean 
equatorial diameter are the same for A. 
africana and T. diversifolia. The P/E ratio is 1 
for all the species hence the pollen shape is 
spheroidal and circular. There is consistency in 
the pollen size of the five species studied. The 
present findings agree with the submission 
made by Bibi et al. (2008) that pollen size is a 
reliable taxonomic tool that can be used to 
separate species. In this study, tricolporate 

pollen type was the dominant pollen type 
observed in all the species except in B. pilosa 
which is 4-colporate. Our finding is in tandem 
with the previous work of Okete et al. (2016) 
who reported tricolporate pollen type or A. 
africana and M. scandens  but negates their 
reports. The length of colpus ranged from 15-
17.5µm in M. scandens, A. africana and T. 
procumbens while length of colpus for T. 
diversifolia ranged from 18-20µm and 21-
22µm for B. pilosa.  
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The study of the exine ornamentation for the 
species revealed that the pollen grains were 
echinate grains with numerous spines that 
were pointed at the apex except in M. 
scandens which has blunt and round apex. The 
length of the spines varied from species to 
species. The longest spine length (5-6µm) was 
observed in T. diversifolia and the shortest 
length (2.5-5µm) was in M. scandens and A. 
africana respectively. The spine width varied 
from 4-5µm in all the species except in B. 
pilosa which ranged between 2.5-3.25µm. 
Dawar et al. (2002) used spine length with 
other pollen characters and recognized three 
major pollen types in Inula L. and its allied 
genera. The report of our findings also 
supports the significant of length of pollen 
spines as systematic tool in plant taxonomy. 
There is slight variation in the exine thickness 
in the five species studied. This report was 
similar to the previous work of Meo and Khan, 
(2004). They submitted that variation in exine 
thickness in the genus investigated can be 
useful at generic level. Our findings conform 
to the general observation that pollen grains of 
Asteraceae are radially symmetrical, isopolar, 
tricolporate and spheroidal. Observations 
reported in this work agree favourably with the 
previous findings of Jafari and Ghanbarian 
(2007). This work also confirmed that the 
species investigated were members of 
Asteraceae. 
 
Conclusion 
The pollen grains of the five selected species 
show consistency in pollen size, pollen shape, 
aperture type, os type, os length, colpus length, 
exine ornamentation as well as spine width. 
These pollen characters were found to have 
diagnostic significance. The similarity in the 
pollen morphology of the five species studied 
however lends credence to the previous 
taxonomic classification of the species. 
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