
International Journal of Biotech Trends and Technology (IJBTT) - Volume 10 Issue 1 – Jan – March 2020 

 

ISSN: 2249-0183                                     http://www.ijbttjournal.org                                  Page 67 

Scanning Electron Microscopic Study on 

Pollens of 8 Bee Floral Resources from Kangra 

Hills, Himachal Pradesh, India  
 

Sunita Saklani#1, V. K. Mattu#2 

 

#Sociobiology and Behavioural Ecology Research lab., Department of Biosciences, Himachal Pradesh University, 

Shimla,India 

                                                             
Abstract ― Scanning electron microscopic study on 

pollens of eight important bee floral resources 

collected from Kangra hills of Himachal Pradesh were 

carried. Pollens grains were investigated for size, 

shape, types of pores, exine sculptures and 

aggregation. Size of studied pollens varies from 14 µm 

X 12.8 µm in Eucalyptus sp. to 48.5 µm X 40 µm in 

Grevillea robusta. Shapes present were round, oval, 

triangular and types of aperture were pore in 

Taraxacum officinalis and Grevillea robusta whereas 

others were colpa and colporate. Six different types of 

exine sculpture were present i.e. fenestrate in 

Taraxacum officinalis; verrucate in Largerstroemia 

indica; Reticulate in Plectranthus rugosus and Grewia 

optiva; Faveolate in Melia azaderach; Scabrate in 

Eucalyptus sp. and Grevillea robusta; Striate in Litchi 

chinensis. Aggregation present were of single types in 

all pollen grains. This Scanning Electron Microscopic 

studies helpful in  accurate identification of pollen 

types present in honey samples, construction of 

reference pollen data of particular place and therefore 

useful in palynology and melissopalynology. 
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I. INTRODUCTION 

      Study of pollen and spores are known as 

palynology. It is an important branch of science 

having multiple applications in different fields i.e. in 

taxonomy to characterize different plant species in 

same or different hierarchical classification group; in 

aeropalynology which is dissemination of pollen in air 

and their impact on human health; in study of climate 

change; in forensic sciences.to find out the connection 

between people or objects to crime scene and in 

melissopaynology (i.e. study of pollen present in 

honey samples [1] [2] [3] ) where identification of  

pollen present in the honey gives the information 

about floral sources visited by the honey bees and 

therefore helpful in qualitative as well as quantitative 

analysis of honey samples [4].  

       Quantitative analysis in melissopalynology is used 

for characterize the honey samples as unifloral or 

multifloral depending upon the predominance of a 

particular pollen type of single floral sources or 

combination of pollens from various floral sources. 

Hence different honey sample contains the specific 

pollen spectra which reflects the vegetation type of 

particular place of honey collection and gives the 

geographical origin of honey [5]. It is also used to test 

the purity of honey and to validate the claim for a 

unifloral honey source [6] [7]. The element content 

present in honey also gives the information about the 

abundance of minerals within specific bee foraging 

area [8] [9]. Thus melissopalynology provides the 

reliable and valuable information regarding floral 

resources of honey samples. This information is useful 

to beekeepers, entrepreneur of honey industries, 

scientist, researchers and general public. It is also 

helpful in conservation of ecosystem and maintaining 

biodiversity. 

      In melissopalynology light microscopy is used 

generally to identifying the pollen spectrum of honey 

samples and reference pollen slides [10] [11]. The use 

of SEM for identifying the pollen grain was not 

common earlier. However it is used for morphological 

comparison of pollen and in taxonomy, it is the 

resolution of the SEM that gives the    clear-cut texture 

view of the pollen and differentiate it in different taxa. 

Therefore SEM studies useful in palynology along 

with melissopalynology. There is the less information 

available on the studies of pollen by SEM. Van Laere            

et. al., 1969 advocated the use of SEM in analysing the 

honey samples; Chen and Shen 1990 studied the 

Formosan honey with SEM, Paudyal and Gautam, 

2012 used it to study pollen taxa in honey from 

Autochtone region [9] [12] [13]. But very little work 

has done on studies of pollen from bee floral 

resources. Hence present studies give us an insight of 

Scanning Electron Microscopic studies of pollen of 

eight bee floral resources from Kangra hills of 

Himachal Pradesh. 
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II. MATERIALS AND METHODS 

        For the scanning electron microscopic studies, the 

pollen grains/anthers of identified important bee floral 

resources (Table-1) were collected in glass vials and 

preserved at sub-zero temperature. Most of the 

specimens used during investigations were obtained 

from plants growing in natural conditions.  In all 

cases, pollen samples were obtained only from the 

most mature specimens available. While doing the 

scanning, the anthers were placed on the slides and 

teased thoroughly in alcohol. The pollen grains were 

then air dried and mounted on metal stub with the help 

of double stick scotch tape. Uniform dusting of Gold 

metal was done with the help of fine coated ion 

Sputter J.F.C-1100. The pollen grains were scanned at 

accelerating voltage of 15 to 20 KV in a Scanning 

Electron Microscope, “JSM 6100” at Regional 

Sophisticated Instrumentation Centre, Panjab 

University, Chandigarh. 

        Pollen grains were generally recognized 

according to their physical appearance i.e. as per 

number and position of aperatures, the shape and size 

of the pollen grain, structure ornamentation on the 

sexine and the sculptured exine. Thus, 

palynomorphological investigation includes pollen 

size, shape, symmetry, polarity, aperture number, 

aperture type and exine ornamentation. The 

descriptive terminology is followed as by [14] [15].  

RESULTS AND DISCUSSION 

      Table I contained the macromorphological results 

obtained for the different morphological parameter of 

each bee floral resources. 

      In present  investigation pollens of 8 different bee 

floral resources belonging to Division Angiosperm 

were studied. Size of the pollens investigated varied 

from 14µm X 12.8 µm in Eucalyptus sp. (Figure 5) to 

48.5 µm X 40 µm in Grevillea robusta (Figure 6). 

Shapes of pollens varied from round in Taraxacum 

officinalis (Figure 1), Largerstroemia indica (Figure 

3), Plectranthus rugosus (Figure 2), Melia azaderach 

(Figure 4); triangular in Eucalyptus sp., Grevillea 

robusta, Litch chinensis (Figure 7); oval in Grewia 

optiva (Figure 8). The spherical and triangular  shape 

present in pollen types are similar to those found in the 

pollens of family Rhamnaceae, Moringacea, and 

Caesalpiniaceae [16]. Oval shape of the pollen in 

Grewia optiva corresponds to the pollen of the genus 

Sonchus asper, an important bee floral resource [17]. 

There were three type of apertures present in various 

sporomorphs: pore in Taraxacum officinalis (Figure 1) 

and Grevillea robusta; Colpate (when only furrow 

present) in Plectranthus rugosus;  colporate (when 

both colpa and furrow present) in Largerstroemia 

indica, Melia azaderach, Eucalyptus sp., Litch 

chinensis and  Grewia optiva. The coplpate  pollen  

found in the present studies is also the characterstics 

feature of the pollens belongs to the family 

Mangoliaceae, Nymphaeceae [18]. Similarily 

colporate pollens types are also found in the 

Anacardiaceae, Apocynaceae, Bignoniaceae [16]. 

 

        Exine sculpturing of six different types were 

found: fenestrate (when window like hole  present on 

exine) in Taraxacum officinalis; verrucate (when warts 

present were of more than 1 µm) in Largerstroemia 

indica; Reticulate (when net like exine present) in 

Plectranthus rugosus, Grewia optiva ; faveolate (when 

little pits present) in Melia azaderach; scabrate (when 

little warts present) in Eucalyptus sp, Grevillea 

robusta; striate (when striation present) in were found 

in Litchi chinensis. Reticulae exine sculptural 

ornamentation present in Plectranthus rugosus is also 

reported in pollen of Caesalpinia pulcherrima and 

Bignoniaceae and Moringaceae by [16][19] and 

Scabrate in pollens of different species belong to 

genus Piper from Thailand [20]  Besides this, 

aggregation present was found single as in Taraxacum 

officinalis, Largerstroemia indica, Plectranthus 

rugosus, Grewia optiva etc. Thus, this studies provide 

us a better way to understand pollen morphology and 

such palynomorphological investigations helps in 

correct identification of pollens up to its lower 

taxonomic level and also contributes to 

melissopalynology originating from native apiflora 

[21] [22]. 

 

Table I 
POLLEN MORPHOLOGICAL DETAILS OF DIFFERENT SCANNED ELECTRON  

MICROGRAPH OF SOME IMPORTANT BEE FLORAL  RESOURCES OF KANGRA HILLS. 
NAME OF THE 

PLANT 

 

COMMON 

NAME 

FAMILY HONEY 

POTENTIALITY 

DISTRIBUTION POLLEN MORPHOLOGY 

Taraxacum officinalis 

Weber 

Dandelion Asteraceae N1P1 Throughout 30µm x 29.5µm; Round; porate,  

fenestrate; single. 

Largerstroemia indica 

Linn. 

Pride of India Lytheraceae N2P2 Throughout 

 

24.5µm x 22.3µm; Round;  

colporate, tricolporate; 

Verrucate; single. 

Plectranthus rugosus Shain Lamiaceae N1P2 Midhills and High 23.6µm x 21.2µm; round(PV); 
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(Wall.ex Benth) hills 
 

Colpa, Hexacolpate; Reticulate; 
single. 

Melia azaderach L.. 

 

Chinaberry Meliaceae P2 Valley & low hills 26.2µm x 23.8µm; Round(EV); 

colporate, Tetracolporate; 

Faveolate; single. 

Eucalyptus sp.. Eucalyptus Myrtaceae N1P1 Valley & low hills 14µm x 12.8µm; 

Triangular(PV); colporate, 

trisyncolporate; Scabrate; 

single. 

Grevillea robusta A. 

Cunn. ex R. Br. 

Silky oak Proteaceae N1P1 Valley, low and 

mid hills. 

 

48.5µm x 40µm; 

Triangular(PV); Triporate; 

Scabrate; single. 

Litchi chinensis 

Sonner. 

Litchi Sapindaceae N1P1 Valley, low and 

mid hills 

16.7µm x 14.6µm; triangular; 

Colporate, tricolporate; Striate; 

single. 

Grewia Optiva Dumm 

ex. Burret. 

Beolor Bhemal Tiliaceae N1P1 Throughout 39.1µm x 32µm; Oval; 

Colporate,  Reticulate; single. 

 

 

 
Figure 1  Taraxacum officinalis Weber Nees  PV (X1800)  PV (X2200) 

 
Figure  2  Plectranthus rugosus (Wall.ex Benth). EV (X2300)  PV ( X3300 ) 

 

Figure 3  Largerstroemia indica Linn. EV (X2000)  EV (X2700) 
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Figure 4  Melia azaderach L. EV (X1300)  PV (X1500) 

 
Figure  5  Eucalyptus sp. PV (X4000)  PV (X3500) 

 
Figure 6  Grevillea robusta A. Cunn. ex R. Br. PV (X1000)  PV (X1500) 

 
Figure 7  Litchi chinensis Sonner. PV (X3700)  PV (X2300) 
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Figure  8  Grewia Optiva Dumm ex. Burret. EV (X1600)  EV (X1600) 

     III. CONCLUSION 

      This palynomorphological investigation helps in 

correct identification of pollens which cannot be very 

accurate with Light microscopy and thus helpful in 

melissopalynology [23].  Thus SEM studies provides 

well defined and accurate identified pollen records of 

reference pollen which serve the purpose of 

identification in melissopalynology as well as it is 

beneficial to beekeepers for scientific management of 

honeybees and also in conservation of bee floral 

resources.  

        

ACKNOWLEDGEMENT 

      Authors extend their sincere thanks to Chairman, 

Department of Biosciences Himachal Pradesh 

University and Technical staff of Regional 

Sophisticated Instrumentation Centre, Panjab 

University, Chandigarh for providing necessary 

support and facilities to carry out this investigation.  

 

REFERENCES 
[1] J. T. Overpeck, R.S. Webb, III T. Webb,  Mapping North 

American vegetation change of the past 18a: No analog and the 

future, Geology,  20, 1992, 1071-1074. 

[2] S.T. Jackson, J.W. Williama, Modern analogs in Quarternary 

paleoecology: here today, gone yesterday, gone tomorrow?, 

Annual Review of Earth and planetary science, 32, 2004, 495-

537. 

[3] M. Sivaguru,  L. Mander,  G. Fried, S. W. Punyasena, 

Capturing the Surface texture and shape of pollen: A 

Comparison of Microscopy techniques, PloS ONE 7(6), 2012,  

e39129. Doi: 10.1371/journal.pone.0039129.  

[4] M. Sabo,  M. Potacnjak, I. Banjari,   D. Petrovic,  Pollen 

analysis of honeys from Varazdin Country, Croatia, Turk. J. 

Bot, 35, 2011, 581-587.  

[5] J. Louveaux,  A. Maurizio, G. Vorwohl, Methods of 

melissopalynology, Bee World 59, 1978, 139-1578.  

[6] P. C. Molan, The limitation of the methods of identifying the 

floral source of honey: Honey research unit, Department of 

Biological Sciences, University of Waikato,Private Bag 3105, 

Hamilton, NewZealand, 1998, 59-68.  

[7] A. Terrab,  B. Valdes, M. J. Diez, Pollen analysis of honeys 

from the Mamora forest region (N.W. Morocco), Grana, 42(1), 

2003, 47-54. 

[8] E. Crane, Bees, Honey and Pollen as indicators of metal in the 

environment,  Bee World, 55, 1984, 47-49. 

[9] K. N. Paudyal,  I. Gautam,   SEM  investigation of pollen taxa 

in honeys from Autochtone Apis cerana in Godavari, Lalitpur 

district, Nepal, Journal of  Natural History Museum,  26, 2012,  

29-67.  

[10] R. Ponnuchamy, V. P. S.  Bonhomme,  L. Das,  P. Patel,  C. 

Gaucherel,  A. Pragasam,  A. Krishnamurthy,  Honey Pollen : 

Using Melissopalynology to understand foraging preferences of 

bees in tropical South India,  PloS ONE, 9(7), 2014,  E101618. 

[11] M. Sahne, S. Rahi, A. Kumar, R. Jaiswal,  

Melissopalynological studies on winter honeys from Allahbad, 

Uttar Pradesh, India,  Palynology, 42(4), 2018, 540-552.  

[12] O. Van Laere, A. Lagasse,   MDe. Mets, Use of the scanning 

electron microscope for investigating pollen grains isolated 

from honey samples,  Journal of Apicultural. Research,  8, 

1969, 139-145. 

[13] S. H. Chen, C. Shen,  An ultrastructural study of Formosan 

honey pollen (1), Taiwania, 35, 1990, 221-239. 

[14] R. Sawyer, Pollen identification for Beekeepers. Cardiff, U.K.: 

University College Cardiff Press, 1981. 

[15] G. Vorwohl, Bee Flora of the Hindu Kush Himalayas. Personal 

communication (ed. Uma Partap): International Centre for 

Integrated Mountain Development, Kathmandu, Nepal, 1990.   

[16] R. Aftab, A. Perveen,  A Palynological study of some cultivated 

trees from Karachi, Pakistan Journal of Botany, 2006, 15-28. 

[17] M. Ahmad, F. A. Ozdimir,  M. Zafar,  S. Ahmad, S. Sultana, 

Bee flora of Himalayan region (Pakistan) for sustainable rural 

development using SEM techniques for pollen identification, 

ULUSLARARASI ARICILIK ARASTIRMALARI VE 

SURDURULEBILIR KIRSAL KALKINMA STRATIJILERI 

KONGRESI EKIMBINGUL, 2019, 11-13.  

[18] F. S. P. Nair,  Pollen morphology of Angiosperm,  New York: 

Barnes and Noble, 1970.  

[19] A. Perveen, M. Qaiser, “Pollen flora of Pakistan’’,  In: 

Proceeding of Int. Sym. On Plant life of S. West Asia and 

Central Asia, (Ed): M Ozturk, O. Secunen & G Gork, 1997, 

795-835. 

[20] C. Suwanphakdee, S. Mauthon, Y. Chantaranother Paopun, 

Palynological study of Piper L (Piperaceae) in Thailand,. KKU 

Science Journal. 36, 2008,  51-57.  

[21] K. N. Paudayal, I. Gautam, Scanning electron microscopic 

studies on surface pattern of pollen loads from Apis cerana in 

Jajarkot district, Nepalian Journal of Science  and Technology, 

12, 2011a,  340-349. 

[22] K. N. Paudayal,  I. Gautam,  Palynological study of pollen 

loads of Apis cerana in Bajhang district, West Nepal using 

scanning electron microscope, Perspectives on Higher 

Education, Journal of TUTA University Campus, 6, 2011b, 77-

86. 

[23] D. K. Ferguson,  R. Zetter,  K. N. Paudayal,  The need for SEM 

in palaeopalynology, Comptes Rendus Palevolume,  6(6-7), 

2007,  423-430.  

 

http://www.ijbttjournal.org/

