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Abstract 

The pollen morphology of some mangrove flora growing in the area of Muziris Pattanam wetlands of Ernakulam 

District, Kerala, India was studied using light microscopy and Scanning Electron Microscopy during the period of 

June 2013 to May 2014.  Some true mangroves and mangrove associates were selected for the study and compared 

the pollen morphology to find out any similarities and variations among them. The results indicated considerable 

variation in the pollen size and shape from subprolate, prolate spheroidal and prolate. Off the eight pollen studied, six 

were trizonocolporate. Surface pattern was reticulate, rugulate, echinate with waxy coating, tectate and some 

columellate. Echinate pollen with spines was found in the pollen of Nypa fruticans. Of the eight pollen studied, pollen 

of Acanthus ilicifolius is the largest and Excoecaria agallocha is the smallest. P/E ratio and exine thickness was also 

varied in the selected species. Thus, a short description of pollen constructed based on the selected characteristics.  
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Introduction 

The study of pollen is an important area of 

research. Various pollen morphological features such as 

symmetry, shape, apertural pattern and exine 

configuration are very conservative features for the 

taxonomic assessment of the plants (Perveen, 2006; 

Bera et al., 2007; Keshavarzi et al., 2012). In this study 

we try to describe the pollen morphology of 8 genera 

belonging to 8 families of mangrove flora. Palynology 

is an important tool in plant classification. The term 

palynology was first proposed by Hyde and William 

(1945).  Every species of plants have distinct pollen 

morphology. The study of pollen morphology has many 

advantages in plant classification.  

In this study, we try to analyze the pollen based 

on the photographs and measurements obtained with 

light microscope and scanning electron microscope. 

SEM studies give ultrastructure of exine 

ornamentations. All the plants selected here belong to 

different families but are mangroves and mangrove 

associates. In this paper we describe the pollen 

characteristics of mangroves and mangrove associates. 

From 10 to 15 measurements, average is taken to give 

the polar length and equatorial diameter. Pollen shape 

is given based on the ratio of polar length and 

equatorial diameter. The characteristic description 

obtained on each plant will be useful in the study of 

diversity and relationship among plant species. 

Materials and Methods 

Mangroves and mangrove associates were 

collected from Muziris pattanam wetlands. Plants were 

classified as mangroves and mangrove associates. Five 
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mangroves selected for pollen study were Acanthus 

ilicifolius L, Avicennia officinalis Linn, Excoecaria 

agallocha Linn, Nypa fruticans Wurmb, Rhizophora 

apiculata Blume etc. Mangrove associates selected 

were Derris trifoliata Lour, Clerodendrum inerme (L.) 

Gaertn, Premna latifolia Roxb etc. Anthers from 

mature flowers or mature floral buds collected and 

stored in 70% ethanol. Material crushed with a glass 

rod in a plastic centrifuge tube. The crushed material 

was filtered through fine meshes to separate pollen 

grains. Pollen grains are then prepared for light and 

scanning electron microscopy by acetolysis method of 

Erdtman (1952). 

Results and Discussion 

LM views of pollen of selected mangroves and 

mangrove associates are given below in figure 1 and 

SEM views in figure 2. The morphology of pollen 

grains of the studied species are described below and 

summarized in the table 1. 

Description of pollen 

Acanthus ilicifolius: P/E ratio is 1.9, hence pollen shape 

is prolate. Polar length is 59.79 µm and equatorial 

diameter is 31.81 µm.  Three colpi are present at three 

corners, thus tricolpate. Ornamentation is striate or 

reticulate and thickness of exine is 0.5 µm.  

Avicennia officinalis: P/E ratio 1.4, pollen shape is 

Prolate. Polar length is 34.40 µm & equatarial diameter 

is 24.67 µm. Pollen is trizonocolporate with pores and 

colpi at 3 zones. Ornamentation rugulate, exine tectate 

and columellate with exine thickness 2.53 µm. 

Excoecaria agallocha: P/E ratio is 1, polar length is 

30.84 µm and equatorial diameter is 30.72 µm. Prolate 

spheroidal, tricolporate pollen with three pores and 

colpi at three zones and apoporium in between the 

pores.  Surface pattern is reticulate with exine thickness 

2.7 µm. Amb triangular with convex sides, 

planaperturate with circular lalongate apertures. 

Nypa fruticans: Polar length 60.27 µm, equatorial 

diameter 47.01 µm, P/E ratio 1.28, subprolate in shape. 

Echinate pollen with spine length 3.62 µm. 1-

zonosulcate, sulci meridional ring like, ornamentation 

echinate, interspinal area perforate or reticulate. Exine 

thickness 0.9 µm. Pollen with spines is a primitive 

character and it reflects the primitive nature of Nypa 

plant. 

Rhizophora apiculata: P/E ratio is 1.26, pollen is 

subprolate. Polar length is 18.05 µm and equatorial 

diameter is 14.36 µm. A ring like endosingulum 

continuous around pollen in the equatorial plane 

present. Pollen is tricolporate, circular shape with 

surface pattern reticulate. Exine thickness is 5.99 µm. 

Clerodendrum inerme 

Polar length 50.78 µm, equatorial diameter 49.68 µm 

thus, P/E ratio 1, prolate spheroidal circular tricolporate 

pollen with apoporium. Ornamentation echinate, exine 

tectate and columellate with exine thickness 0.24 µm. 

Derris trifoliata 

Polar length 30.74 μm and equatorial diameter 24.3 

μm, P/E ratio 1.27 subprolate in shape. Ornamentation 

Psilate, tricolporate with mesocolpium, exine thickness 

0.2 μm. 

Premna latifolia: Polar length is 19.2 µm; equatorial 

diameter is 15.34 µm. P/E ratio 1.25, subprolate in 

shape. Ornamentation rugulate, tricolporate. 1-

zonasulcate pollen. Exine tectate and columellate with 

exine thickness 1.66 µm. 



 

 

Fig. 1. LM views of pollen x45: Diagram (1-8) 1. A-C Acanthus ilicifolius, 2. A-C Avicennia officinalis, 3.A-C 

Excoecaria agallocha, 4.A-B Nypa fruticans, 5. A-C Rhizophora apiculata, 6. A-B Clerodendrum inerme, 7. A-B 

Derris trifoliata, 8. A-B Premna latifolia 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1. A summary of main morphological characters and size measurements of pollen 

 
 Scientific name Pollen shape Pollen grain 

size (µm) 

P×E 

Exine 

thickness 

(µm) 

P/E 

M
a
n

g
ro

ve
s 

Acanthus ilicifolius  

 

Prolate 59.79×31.81 

 

0.5 1.9 

Avicennia officinalis prolate 34.40×24.67 2.53 1.4 

Excoecaria                   

agallocha 

Prolate spheroidal 30.84×30.72 2.7 

 

1 

 

Nypa fruticans 

 

Subprolate 

 

47.01×60.27 0.9 

 

1.28 

 

Rhizophora apiculata Sub oblate 18.05×14.36 5.99 1.26 

M
a
n

g
ro

ve
 

a
ss

o
ci

a
te

s 

Clerodendrum inerme 

 

Prolate spheroidal 50.78×49.68 0.241 1 

Derris trifoliata  

 

Subprolate 30.74×24.3 0.2 1.27 

Premna latifolia 

 

Subprolate 19.20×15.34 

 

1.66 1.25 
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Fig. 2. Diagrams (1-8) SEM of pollen. A and B Polar and Equatorial Views. C. Exine ornamentation 1. Avicennia 

officinalis, 2. Acanthus ilicifolius, 3. Excoecaria agallocha, 4.Nypa fruticans, 5. Rhizophora apiculata, 

6.Clerodendrum inerme, 7. Derris trifoliata, 8. Premna latifolia. 
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Conclusion 

Because of the variation in taxa in different ranks 

included in the study, there is considerable variation in 

the pollen morphology of the true mangroves and 

mangrove associates of Muziris Pattanam. LM and 

SEM studies are useful in the construction of 

taxonomic keys and that will be useful in classification 

and identification of unknown pollen. Present study of 

mangroves shows similarities with earlier studies 

conducted in Thailand. (Noravit Chumchim and 

Chumpol Khunwasi, 2010). In the present study, pollen 

morphology of the mangrove pollen shows three shapes 

like prolate, prolate spheroidal and subprolate. Exine 

thickness is more (1.9 µm) in the pollen of Acanthus 

ilicifolius and less (1 µm) in the pollen of Excoecaria 

agallocha and Clerodendrum inerme. The results of 

each pollen types studied shows typical morphological 

characters and these can be used for constructing keys 

in systematics for plant identification. 
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