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Pollen morphology of two species (D. barbatus L. The pollen grains were extracted from the fresh 

and D. latifolius  willd)  has  been studies   using  light anthers by crushing them with the help of a glass rod. 
(LM)  and  scanning electron microscope (SEM). The The crushed material was sieved through a brass mesh 
pollen grains were periporate, spheroidal and the (48 meshes per square centimeter) in a glass tube and it 
exine of pollen of both the species was granular and was centrifuged, the supernatant was decanted. To the 
spinulate.                  pellet 4 ml glacial acetic acid was added and the mixture 

was centrifuged and the supernatant was decanted. To The family Caryophyllaceae, commonly called the 
the pellet, 6 ml freshly prepared acetolysis mixture of pink or carnation family has 8
acetic anhydride and sulphuric acid (9:1) was added was 

heated in water bath to boiling point. It was again 

centrifuged and the supernatant was decanted. To this 

5ml glaceial acetic acid was added, centrifuged and 

supernatant was decanted. The pellet contains gy is of 
acetolysed pollen grains, which finally were mounted in significance to taxonomy, phylogeny, paleobotany and 
glycerine and sealed with molten wax.aeropalynology (Shivanna & Rangaswami 1992). 

Pollen morphology of several members including 
Scanning electron microscopy (SEM)- The pollen 

Dianthus of Caryophyllaceae have been studied (Yildiz 
grains from fresh dehisced anthers were dusted over a 

2001, Sumaira et al. 2008, Vural 2008, Kızılpınar et al. 
tissue paper and were transferred to 3% glutaraldehyde 

2010) and these findings have been used in taxonomy 
in 0.1M phosphate buffer at pH 6.8 for 8-20 hours at 

of the family and genus Dianthus. In the present 
room temperature. Samples were washed in the same 

communication morphology of pollen as observed 
buffer by three changes. Post fixation was done in 1% 

under light (LM) and scanning electron microscope 0
osmic acid in the same buffer for four hours at 4 C. 

(SEM) in D. barbatus and D. latifolius has been 
Washed in 75% ethyl alcohol and kept in the same for 12 

described. 
hours at room temperature. Samples were passed 

Pollen grains from fresh dehisced anthers of both the through the graded ethanol series at room temperature. 
species of Dianthus were collected from the Botanic Transferred to a mixture of 1:1 100% ethyl alcohol and 
garden of Botany Department, Ch. C. S. University, isoamyl acetate (3-methyl butyl acetate) and kept at 
Meerut. room temperature for 30 minutes. Transferred to 

isoamyl acetate and 2 changes were made at an interval Light microscopy- Pollen grains for LM studies 
of 30 minutes at room temperature. The samples were were acetolysed after the method of Erdtman (1969). 

6 genera and some 2,200 

species (Schweingruber et al. 2011). Dianthus an 

important member of the family has about 300 species, 

mainly native to Europe and Asia. The genus Dianthus 

commonly known as carnation is characterized by 

obdiplostamenous condition. Pollen morpholo
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dried with liquid CO  in a HCP-2 Hitachi critical point Table 1— Shape, size, surface and number of apertures 2

and their size in Dianthus species. dryer at 1000 Lb per inch. Samples were mounted on 

brass stubs and were coated with gold (20mm coating) 

in a SCD 0.2 sputter coating unit (Polaron equipment 

Ltd, Walford, England). Observations and photographs 

were made in LEO-EM-SEM at All India Institute of 

Medical Sciences (AIIMS), New Delhi.                    

The size of pollen grains, symmetry and shape and 

number of apertures, their size and shape is given in 

Table 1. 

Species Shape of Pollen Pollen No. of
pollen diameter surface apertures/

(µm) size (µm)

D. barbatus Spherical, 100±10.5 granulate 8-9/6.9±1.5
periporate µm and 

spinulate

D. latifolius Spherical, 91.42±11.5 granulate 8-9/ 10±2.2
periporate µm  and 

spinulate

a c

b d

Fig.1– Scanning electron microphotographs of pollen grains of Dianthus species. a & b D. barbatus and 
c & d. D. latifolius (a & c : 480; Malu D b & d : 1050 x)
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D. barbatus—The pollen grains were radially D. barbatus more or less resembles the observation 

symmetrical, spheroidal, isopolar,  polypantoporate or of the present author except that the size of pollen and 

periporate and 100±10.5µm in diameter (Fig.1a). SEM aperture is significantly large in presently studied 

observations of the surface of pollen grains revealed that material.  

they were spinulate and minutely granulate (Fig.1c).  Vural (2008) has identified the pollen grains of D. 
There were 8-9 apertures/pollen (Figs.1a, c). Average aytachii and D. zederbaueri as periporate and echinate. 
size of pore was 6.9±1.5 µm. The term of periporate is synonym of pantoporate. 

Moreover, he has declared that the length of echinae has D. latifolius—The pollen grains were symetrical, 
been 0.5 µm. Also in the SEM micrographs of the pollen spherical, isopoar, polypantoporate or periporate and 
grains belonging to D. aytachii and D. zederbaueri are 91.42±11.5µm in diameter (Figs. 1c, d). There were 8-9 
seen as clearly, there are puncta between scabrae (Vural apertures/pollen and the diameter of pore was 
(2008). For these reasons the exine ornamentation of the 13.8±2.5µm (Fig. 1d). The exine surface is regulate, 
pollen grains belonging to D. aytachii and D. spinulate, spinulate –punctate with minute granules and 
zederbaueri should be scabrate-punctate. In terms of the spines (Fig. 1d).
apertures and the exine ornamentation the pollen grains 

In recent years a large number studies on pollen 
of D. engleri, D. aytachii and D. zederbaueri resemble 

morphology in several members of the family 
each other. 

Caryophyllaceae have been undertaken (Yildiz 2001, 
Dong & Guan (2009) have studied the pollen Sahreen et al. 2008, Vural 2008, Dong & Guan 2009,  

morphology of eight species of Dianthus L. in Xinjiang Kizilpinar et al. 2010).
under the scanning electron microscope(SEM). In 

Yildiz (2001) has studied pollen morphology of the these species, the pollen grains are monad, spherical. 
45 species of 15 genera of Caryophyllaceae by LM and The size of pollen grains ranges from 30.5 μm to 44.0 
SEM. According to him, the pollen grains of Dianthus μm. The number of round aperture is 12 to 16. The 
are microperforate or reticulate. However, SEM diameter of aperture is from 4.0 μm to 7.0 μm, it has 
micrographs of these species have shown that the pollen pore membrane with some thorns and exine of pollen 
grains had ornamentation elements less than 1 mm and with thorn-like and hole-like patterns, the surface with 
puncta between these elements. or without perforation. The size of pollen, exine 

Sahreen et al. (2008) have studied pollen ornamentation and characteristics of aperture are 

morphology of 7 species of the genus Dianthus including different to some extent among these different species. 

D. barbatus from Pakistan by light microscopy. This shows their important taxonomic significances. 

According to them, there is a great variation in pollen Kizilpinar et al. (2010) have studied morphological, 

morphology in the species of Dianthus. The pollen grains palynological and ecological features of Dianthus 

are radially symmetrical, isopolar, polypantoporate or engleri a local endemic species of Turkey by scanning 

periporate in all species and pollen surface is granulate in electron microscopy (SEM) and light microscopy 

most of species except D. angulatus, D. barbatus and (LM).

D. orientalis where surface is granulated as well as Acknowledgements- Sincere thanks are due to Prof. 
spinulate. Pore diameter ranges from 2.5-3.7µm to Vimala Y, Professor & Head, Department of Botany, Ch. 
6.0-10.0 µm. Pore surface is crustate in D. angulatus , C.S. University, Meerut for her help in the preparation of 
D. barbatus and D. orientalis while ± crustate in the manuscript. Thanks are due to the In-charge, EM 
D. anatolicus, D. caryophyllus, D. crinitus and D. facility, Department of Anatomy, All India Institute of 
jacquemontii. The distance between pores ranges from Medical Science, New Delhi for SEM facility.                                      
5.0-6.0µm to 12.0- 14.0µm. Similarly, number of pores 

varies from 6 to 11 among the taxa. D. barbatus, D.  LITERATURE CITED
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