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ABSTRACT 
 

Pollen morphology of ten nectariferous and polleniferous bee floral resources of honeybees Apis cerana F. 

(Asian honeybee) and Apis mellifera L. (European honeybee) was studied by using scanning electron 

microscope. Pollen grains of Foeniculum vulgare, Taraxacum officinale, Jacaranda mimosifolia, Sechium 

edule, Emblica officinalis, Ocimum sanctum, Lagerstroemia indica, Cedrela toona, Eucalyptus tereticornis and 

Moringa oleifera belonging to different bee favored families were examined for the morphological 

characterization. The pollen grains were analyzed for aggregation, shape, shape class, size, aperture, polarity, 

symmetry and exine ornamentation. All the pollens observed in the study had solitary grains, isopolar and have 

radial symmetry. The shape and shape class of pollen grains varies among different families. The size of pollen 

grains studied ranged from small, medium to large sized among different plant families. Most of pollens 

observed were 3-colporate, except pollens of Sechium edule which were 9-colpate, Emblica officinalis and 

Lagerstroemia indica were 3-4-zonocolporate, Ocimum sanctum were 6-colpate, Cedrela toona and Moringa 

oleifera were 3- zonocolporate. Variation was also observed in surface pattern of different pollens belonging to 

different families. 
 

Keywords: Apis cerana; Apis mellifera; SEM; bee forage; pollen morphology. 
 

1. INTRODUCTION  
 

Honeybees are wonderful creatures and are able to 

forage on wide diversity flowering plants having 

varying honey potentiality. There are more than four 

hundred species of plants which are either major or 

minor sources of pollen and nectar to Indian hive bee, 

Apis cerana F. and Italian bee, Apis mellifera L. 



 
 
 
 

Jamwal; UPJOZ, 42(17): 8-16, 2021 

 
 

 
9 
 

[1,2,3]. Honeybees while foraging on the flowers of 

different entomophilous plants for collecting nectar, 

also gather some pollen with it. The pollen is retained 

in the ripened honey which is subsequently stored in 

the honey combs. 

 

Pollen grains are the male microgametophytes 

produced by the flowering plants for the purpose of 

fertilization [4]. Although, pollens are very small 

entities but has numerous applications in various 

studies such as plant taxonomy, palynology, 

paleobotany, paleontology, archeology, agricultural 

sciences, forensics and melissopalynology. The 

morphological features of pollen grains such as shape, 

size, aperture, surface pattern and thickness of exine 

and intine etc. are helpful in taxonomic identification 

of plants [5,6]. Thus, pollen morphology serves as 

important tool in resolving the taxonomic disputes of 

plant families, class, order, genus and species. In 

melissopalynology [7], by studying the pollen in a 

sample of honey, it is possible to gain evidence of the 

geographical location by observing the honey samples 

for the presence of a combination of pollen that is 

typical only to that particular location [8]. It is also 

possible to identify taxonomically the genera of the 

plants the honeybees visited, although honey may also 

contain airborne pollen from anemophilous plant 

species, spore and dust due to electrostatic charge of 

the worker bee. Information gained from a given 

honey sample is useful when substantiating claims of 

a particular honey source and is also of great 

importance for quality control and helps to ascertain 

whether honey is adulterated or not [9,8,10]. Studies 

also indicated that pollens suspended in air they give 

insights about the local flora [11,12]. Similarly, past 

flora and climate can also be determined as pollens 

get deposited in strata/sediments of any time period 

[13,14,15]. Therefore, such studies also help to 

explore the past life history of animal and human 

beings [16,17]. Palynology has significant importance 

in forensics as well. Pollens can adhere to clothes, 

shoes, body parts or any other object of suspect, thus 

providing evidence [18,19]. Keeping in view the 

above applications, recognition and identification of 

pollen grains is valuable in many multidisciplinary 

approaches. 

 

Moreover, such studies have wide array of 

implications as scanning electron microscopy gives 

better depth of focus and facilitates to evaluate the 

pollen features with absolute accuracy, which is not 

possible through simple compound microscope [20]. 

Therefore, palynology enables to resolve many 

taxonomic problems. These studies will also prove 

beneficial in melissopalynology, providing accurate 

identification of pollens in honeys. Moreover, it also 

helps to prepare floral calendar in a particular locality, 

which will be helpful to manage bee forage resources 

especially during dearth periods. 
 

2. MATERIALS AND METHODS  

 
These studies were undertaken (field and laboratory 

studies) during 2009 to 2012 as a part of Ph.D Work. 

But, extensive field work was also done between the 

years 2012 to 2016 to study the honey plants from 

different agro-climatic zones of Himachal Pradesh.  
 

The pollen grains/anthers of mature identified pollen 

taxa were collected in glass vials (within 5 km from 

apiary) and preserved at sub-zero temperature. The 

reference slides were prepared by standard acetolysis 

method suggested by Erdtman [21,22]. The pollen 

slides were then observed under light microscope. 

However, for the scanning electron microscopic 

studies, an adhesive (a plastic dissolved in a volatile 

solvent) is applied to the smooth metal surface of the 

microscope stage, and a small quantity of pollen 

residue obtained above or of pollen collected directly 

from the plant is placed on the adhesive. The specimen 

is placed in a vacuum evaporator, coated first with 

carbon and then with gold, after which it is ready for 

observation [23]. Or after dehydration on a silica gel 

drier, small quantities of pollen grains were mounted 

on scanning electron microscopy (SEM) stubs and 

coated with gold–palladium (Ion Sputter JFC-1100) 

and examined at accelerating voltage of 15 to 20 KV 

in a Scanning Electron Microscope (SEM- JSM 6100) 

at CIL/SAIF, Punjab University, Chandigarh. 
 

In this study different pollen characters were observed 

viz. aggregation, shape and size of pollen, type and 

number of aperture and ornamentation of exine. The 

descriptive terminology is followed as by Sawyer [24] 

and Vorwohl [25]. 
 

3. RESULTS AND DISCUSSION 

 
1. Foeniculum vulgare Mill.: Monad, 

elongated/elliptical and per-prolate, small grains, 

size ranges from 18.1µm x 8.52µm, tricolporate, 

isopolar, radially symmetric. Tectum was striate-

reticulate.  

2.  Taraxacum officinale Weber: Monad, circular 

and spheroidal, medium grains, size ranges from 

32.1µm x 30.9µm,   tricolporate, isopolar, 

radially symmetric. Tectum was echinate and 

perforate. 

3.  Jacaranda mimosifolia D. Don: Monad, circular 

/oval and sub-prolate, large grains, size ranges 

from 48.8µm x 43.2µm, tricolporate, isopolar, 

radially symmetric. Tectum was psilate. 

4.  Sechium edule SW.: Monad, circular and sub-

oblate, large grains, size ranges from 53.5µm x 
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49.5µm, 9-colpate, isopolar, radially symmetric. 

Tectum was echinate/gemmate. 

5.  Emblica officinalis Gaetrn.: Monad, circular and 

prolate-spheroidal to subprolate, small grains, 

size ranges from 16.4µm x 14.9µm, 3-4-

zonocolporate, isopolar, radially symmetric. 

Tectum was finely reticulate. 

6.  Ocimum sanctum L.:  Monad, circular /oval and 

sub-oblate, medium sized grains, size ranges from 

46.2µm x 44.5µm, hexacolpate, isopolar, radially 

symmetric. Tectum was reticulate 

7.   Lagerstroemia indica Linn.:  Monad, circular 

/oval and prolate-spheroidal,  medium sized 

grains, size ranges from 32.9µm x 28.6 µm, 3-4 

zonocolporate, isopolar, radially symmetric. 

Tectum was scrabate, ganulate. 

8.  Cedrela toona Roxb. ex. Rottl. & Willd.:  Monad, 

circular and oblate-spheroidal, small  grains, size 

ranges from 17.6µm x 16.4µm, 3- zonocolporate, 

isopolar, radially symmetric. Tectum was  psilate. 

9.  Eucalyptus tereticornis Sm.: Monad, triangular 

and oblate-spheroidal, small sized grains, size 

ranges from 19.2µm x 16.6µm, tricolporate, 

isopolar, radially symmetric. Tectum was psilate 

on edges/rugulate in centre.  

10.  Moringa oleifera Lamk.:  Monad, circular/oval 

and prolate-spheroidal, small grains, size ranges 

from 20.5µm x 17µm, , 3-zonocolporate, 

isopolar, radially symmetric. Tectum was psilate. 

 

Ten pollen grains belonging to different bee favored 

families have been shown in (Tables 1 & 2, Fig. 1). 

The pollen morphology varies among different 

families having variation in size, shapes and other 

pollen characters viz. aperture and exine 

ornamentation.  

 

Table 1.  Showing distribution of major, medium and minor honey plants in Himachal Pradesh 

 

Plant species Family Common 

name 

Vernacular 

Name 

Honey 

potentiality 

Flowering 

period 

Distribution 

1 2 3  4 5 6 

Foeniculum 

vulgare Mill. 

Apiaceae Fennel  Meethi 

Saunf 

N
3
P

3
 AUG-

SEPT 

Throughout 

 

Taraxacum 

officinale  

Wigg. 

Asteraceae Dandelion Kadavi 

Sunaehari 

N
1
P

1
 MAR-

NOV 

Throughout 

 

Jacaranda 

mimosifolia 

D.Don 

Bignoniaceae Blue 

Jacaranda or  

Brazilian 

Rosewood  

Neeli 

gulmohur 

N
3
P

3
 APRIL-

JUNE 

Valley, low 

and mid hills 

 

Sechium edule 

SW. 

Cucurbitaceae Chayote Lonku N
2
P

2
 JULY-

NOV 

Throughout 

 

Emblica 

officinalis 

Gaertn. 

Euphorbiaceae Indian 

gooseberry 

Amla N
2
P

2
 MAR-

MAY 

Valley, low 

and mid hills 

 

Ocimum 

sanctum Linn. 

 

Lamiaceae Holy Basil Tulsi N
2
P

3
 JUNE-

SEPT 

Valley, low 

and mid hills 

 

Lagerstroemia 

indica L. 

Lytheraceae Pride of India Saoni N
2
P

2
 JULY-

SEPT 

Valley, low 

and mid hills 

 

Cedrela toona 

Roxb. ex 

Rottl.& Willd 

Meliaceae Indian 

Mahagany 

tree 

Tunni N
1
P

2
 MAR-

JUNE 

Valley, low 

and mid hills 

 

Eucalyptus 

tereticornis  

Sm. 

Myrtaceae Eucalyptus Safeda N
1
P

1
 MAY-

JUNE 

Valley and 

low hills 

 

Moringa 

oleifera Lam. 

Moringaceae Drumstick 

tree 

Sonani N
1
P

1
 JAN-

MAR 

Low and 

mid hills 

 



 
 
 
 

Jamwal; UPJOZ, 42(17): 8-16, 2021 

 
 

 
11 

 

Table 2. Showing pollen morphology of honey plants 

 

Plant Name and 

Sub Family Name 

Pollen 

unit 

Shape  Shape Class 

(100 P/E) 

Size (Length x 

Breadth) 

Aperture Polarity Symmetry Ornamentation 

Foeniculum vulgare 

Mill. (Apiaceae) 

Monad Elongated/E

lliptical,  

 

Per-prolate Small grains, 

18.1µm x 

8.52µm 

3-Colporate Isopolar Radial Striate-reticulate. 

Taraxacum officinale 

Weber 

(Asteraceae) 

Monad Circular  Spheroidal Medium 

grains, 32.1µm 

x 30.9µm 

3-Colporate Isopolar Radial Echinate and Perforate 

Jacaranda 

mimosifolia D. Don 

(Bignoniaceae) 

Monad Circular 

/Oval 

Sub-prolate  Large grains 

48.8µm x 

43.2µm, 

3-Colporate Isopolar Radial Psilate 

Sechium edule SW. 

(Cucurbitaceae) 

 

Monad Circular  Sub-oblate Large grains, 

53.5µm x 

49.5µm 

9-Colpate Isopolar Radial Echinate/Gemmate 

Emblica officinalis 

Gaetrn. 

(Euphorbiaceae) 

Monad Circular  Prolate-

spheroidal to 

Sub-prolate 

Small grains 

16.4µm x 

14.9µm 

3-4-

Zonocolporate 

Isopolar Radial Finely reticulate 

Ocimum sanctum L. 

(Lamiaceae)  

Monad Circular 

/Oval 

Sub-oblate Medium sized 

grains, 46.2µm 

x 44.5µm 

6-Colpate Isopolar Radial Reticulate 

Lagerstroemia indica 

Linn. 

(Lytheraceae) 

Monad circular 

/Oval 

Prolate- 

spheroidal 

Medium 

grains, 32.9µm 

x 28.6 µm 

3-4 

Zonocolporate 

Isopolar Radial Scrabate, Ganulate 

Cedrela toona Roxb. 

ex. Rottl. & Willd. 

(Meliaceae) 

Monad circular Oblate-

spheroidal 

Small  grains, 

17.6µm x 

16.4µm 

3- 

Zonocolporate 

Isopolar Radial Psilate 

Eucalyptus 

tereticornis Sm. 

(Myrtaceae) 

Monad Triangular Oblate-

spheroidal 

Small grains, 

19.2µm x 

16.6µm 

3-Colporate Isopolar Radial Psilate on edges and 

Rugulate in centre 

Moringa oleifera 

Lamk. 

(Moringaceae)  

Monad Circular/Ov

al 

Prolate- 

spheroidal 

Small grains, 

20.5µm x 

17µm 

3-

Zonocolporate 

Isopolar Radial Psilate 
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Fig. 1. Showing photomicrographs of pollen grains through Scanning Electron Microscopy 
A-B Foeniculum vulgare, EV (X3,300) , EV (X3,300)  C-D Taraxacum officinale EV (X2,200), EV (X2,200),    E-F Jacaranda 

mimosifolia PV& EV (X6,50), EV (X1,600) G.-H Sechium edule, PV (X1,100), EV (X1,500), I-J Emblica officinalis EV (X3,000), EV 

(X3,300)   K-L Ocimum sanctum, PV (X1,300),  EV (X1,600),    M-N Lagerstroemia indica PV& EV (X1,100), EV (X2,200)   O-P 

Cedrela toona PV& EV (X1,700), EV (X3,300) Q-R Moringa oleifera, PV& EV (X1,600), EV (X2,500)  S-T Eucalyptus tereticornis, 

EV (X3,500)., EV (X4,000) 

 

Various pollen characters were studied including 

pollen unit/aggregation, shape, shape class (100 P/E)) 

size, aperture, polarity, symmetry, surface 

pattern/exine ornamentation. All pollen observed 

belonging to different plant families had solitary 

grains (Monads). There was not much variation in 

shape among different pollens under study. The shape 

of pollen grains was observed elongated/elliptical in 

Foeniculum vulgare, triangular in Eucalyptus 

tereticornis, circular in Taraxacum officinale, Sechium 

edule, Emblica officinalis, Cedrela toona, 

circular/oval in Jacaranda mimosifolia, Ocimum 

sanctum, Lagerstroemia indica and Moringa oleifera. 

However, the shape class varies considerably among 

different plant families. The shape class of pollens was 

arrived at using ratio of the polar axis and equatorial 

diameter measurements (PA/ED) X 100. The pollens 

observed were sub-oblate (75-88) in Sechium edule 

and Ocimum sanctum, oblate-spheroidal (88-99) in 

Cedrela toona and Eucalyptus tereticornis, spheroidal 

(100) in Taraxacum officinale, prolate-spheroidal 

(101-114) in Lagerstroemia indica and Moringa 

oleifera, prolate-spheroidal (101-114) to sub-prolate 

(114-133) in Emblica officinalis, sub-prolate (114-

133) in Jacaranda mimosifolia and per-prolate (< 200) 

in Foeniculum vulgare. The size of pollen grains 

studied ranged from 18.1µm x 8.52µm to 53.5µm x 

49.5µm among the members different families.  

 

Most of pollens studied were tricolporate i.e having 

having both colpi and pori in same aperture except 

Cedrela toona and Moringa oleifera grains were 3-

zonocolporate (colpi and pori on equator), Emblica 

officinalis and Lagerstroemia indica grains were 3-4-

zonocolporate, Ocimum sanctum grains were 

hexacolpate (with six colpa)  and Sechium edule grains 

were 9-colpate (with nine colpa). Pollen grains having 

tricolporate aperture are more advanced while, polyad 

and colpate type are considered as of primitive status 

[26,27,28]. 

T 

R Q 

S 
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Exine ornamentation include striate-reticulate (radial 

projections are either parallel or form reticular pattern) 

in Foeniculum vulgare; echinate and perforate (surface 

with pointed sculpturing elements (echini) and having 

small holes or depressions less than 1μm in diameter) 

in Taraxacum officinale, completely smooth surface or 

with pits with diameter <1 µm (psilate) in Jacaranda 

mimosifolia, Cedrela toona, Moringa oleifera and 

psilate on edges/regulate (elongated sculpturing 

elements greater than 1μm long and irregularly 

distributed) in centre in Eucalyptus tereticornis; 

echinate/gemmate (pointed sculpturing elements 

(echini)/sculpturing elements (gemma) higher than 

1μm and approximately the same width as height) in 

Sechium edule, finely reticulate and reticulate 

(sculpturing elements forming net- like pattern) in 

Emblica officinalis and Ocimum sanctum; 

scrabate/granulate (any sculptural element less than 

1μm in diameter) in Lagerstroemia indica. Sarkar et 

al. [29] found similar observation for M. oleifera. 

Studies on Emblica officinalis, Lagerstroemia indica, 

Toona ciliata, Moringa sp. have also shown similar 

results [30].  
 

Similar studies on pollen morphology have been 

conducted in various parts of India [31,32,30,29, 

33,34] and Abroad [35,36,37,38,39,40,41].  
 

4. CONCLUSION 
 

On observation of characteristics of pollen grains 

belonging to 10 different families, it is concluded that 

they reflect a great variety of morphological 

characters, such as shape and size variation, aperture 

condition, and exine patterns. These variations can be 

utilized in taxonomic identification of different bee 

floral resources.  Moreover, these studies are helpful 

in recognizing the pollen in honey and can utilized in 

apiculture industry as richness of nectar and pollen 

resources and duration of time for which bee forage is 

available around an apiary is quite important for the 

success of beekeeping in an area.  

 

COMPETING INTERESTS 
 

Author has declared that no competing interests exist. 
 

REFERENCES 
 

1. Deodikar GB, Suryanarayana MC. Crop yield 

and bee pollination. Indian Bee J. 1972;34:     

53-63.  

2. Crane E, Walker P. Pollination directory for 

world crops. IBRA. London. 1984;183. 

3. Abrol DP. Beekeeping- a compressive guide to 

bees and beekeeping. Scientific Publishers. 

2013;896. 

4. Azzazi MF. Morphological Studies of the 

Pollen Grains of Wadi El-Natrun Plants West 

Delta – Egypt, Plant Syst Evol, Springer. 2011; 

294(3-4):239-251.  

5. Zafar M, Khan MA, Ahmad M, Sultana S. 

Palynological and taxonomic studies of some 

weeds from flora of Rawalpindi. Pak J. Weed 

Sci. Res. 2006;12(1-2):99-109. 

6. Khyer A, Sarwar MG, Hoshino Y, Araki H. 

Pollen morphology and its taxonomic 

significance in the genus Bomarea Mirb. 

(Alstroemeriaceae) -I. Subgenera Baccata, 

Sphaerine and Wichuraea, Acta Bot. Bras. 

2015;29(4):586-596. 

7. Salman AA, Azzazy MF. Determination of 

honey floral sources using pollen grains. 

Journal of Jazan University. Applied Sciences 

Branch. 2013;2(2):45-56. 

8. Louveaux J, Maurizio A, Vorwohl G. Methods 

of melissopalynology. Bee World. 1978;59: 

139-157. 

9. Maurizio A. Pollen analysis of honey. Bee 

World. 1951;32(1):1-5. 

10. Terrab A, Valdes B, Diez DMJ. Pollen analysis 

of honey from Mamora forest region (NW 

Morocco), Grana. 2003;42:47-54. 

11. Randall RE, Andrew R, West RG. Pollen 

Catchment in relation to Local Vegetation: 

Caenn Ear, Monach Isles N.N.R., Outer 

Hebrides. The New Phytologist. 1986;104(2): 

271-310. 

12. Savelieva LS, Dorozhleina MV, Pavlova EY. 

Modern Annual Deposition and Aerial Pollen 

Transport in the Lena Delta. Polar Forschung. 

2000;70:115-122.  

13. Barreto CF, Claudia GV, Jose AB, Ortrud MB. 

Spatial Distribution of Pollen Grains and 

Spores in Surface Sediments of Guanabara 

Bay, Rio de Janeiro, Brazil. Annals of the 

Brazilian Academy of Sciences. 2012;84(3): 

627-643.  

14. Zhang W, Lu H, Li C, Dodson J, Meng X. 

Pollen preservation and its potential influence 

on paleoenvironmental reconstruction in 

Chinese loess deposits. Review of 

Palaeobotany and Palynology. 2017;240:1-10.  

15. Azzazy MF, Marco AVC. Contribution to the 

Eco-Palynological Studies of Wadi El Natron, 

Egypt. Int J Paleobio lPaleontol. 2020;3(1): 

000111. 

16. Paul SM, Floyd WS. Pollen analysis of 

prehistoric human feces: a new approach to 

ethnobotany. American Antiquity. 1964;30(2): 

1, 168-180. 

17. Gonzalez-Samperiz P, Montes L, Utrilla P.  

Pollen in hyena coprolites from Gabasa Cave 



 
 
 
 

Jamwal; UPJOZ, 42(17): 8-16, 2021 

 
 

 
16 

 

(northern 267 Spain). Rev. Palaeobot. Palynol. 

2003;126:7-15.  

18. Mildenhall DC. Civil and criminal 

investigations. The use of spores and pollen. 

SIAK Journal. 2008;4:35-52.  

19. Morgan RM, Flynn J, Sena V, Bull PA. 

Experimental forensic studies of the 

preservation of pollen in vehicle fires. Science 

and Justice. 2014;54(2):141-145. 

20. Azzazy MF. Micromorphology of Pollen 

Grains, Trichomes of Sweet Basil, Egypt. Adv 

Complement Alt Med. Crimson Publishers. 

2019;5(1):427-433. 

21. Erdtman G. Pollen morphology and plant 

Taxonomy- An Angiosperms (An Introduction 

to Palynology), Almavist and Wiskell, 

Stockholm. 1952;539.  

22. Erdtman G. Handbook of Palynology,  

Munksgaard, Copenhagen; 1960. 

23. Laere OV, Lagasse A, Mets MD. Use of the 

scanning electron microscope for investigating 

pollen grains isolated from honey samples. J. 

Apic. Res. 1969;8(3):139-145. 

24. Sawyer R., Pollen identification for 

Beekeepers. Cardiff, U.K.: University College 

Cardiff Press; 1981.  

25. Vorwohl G. Bee Flora of the Hindu Kush 

Himalayas. In: Uma Partap Personal 

communication. International Centre for 

Integrated Mountain Development, 

Kathmandu, Nepal; 1990. 

26. Pal JK. Cytopalynological Studies on some 

woody angiospermic taxa and effects of 

mutagen as well as polyploidizing chemical on 

cell nuclei. Ph. D Thesis. Central Library, 

Visha Bharti University, Santiniketan; 1992.  

27. Pal JK, Datta BK, Mandal S, Bhattacharya GN. 

Cyto-palynological investigation in Cassia 

fistula L. Envt. Ecol. 1993a;11:435-438.  

28. Pal JK, Mandal S, Bhattacharya GN. 

Cytopalynological studies in Shorea robusta 

Gaertn. F Sci Cult. 1993b;59:55-57.  

29. Sarkar AK, Dey M, Mazumder M.  Study of 

pollen morphology of some common 

economically important plants of Jalpaiguri 

district, West Bengal, India. International 

Journal of Botany Studies. 2017;2(4):34-37. 

30. Chaurasia S. Pollen morphotypes of some 

common tree flora of Allahabad. International 

Journal of Multidisciplinary Research and 

Development. 2017;4(7):151-157. 

31. Bhattacharya P, Pal JK. Pollen Morphological 

Study of Some Plant Taxa from Arambagh 

Region of Hooghly District, West Bengal, 

India. Int. J. Curr. Sci. 2013;7:97-103.  

32. Ghoshal KP, Saoji AA. Ultrastructure of 

Pollengrains of some Medicinal. Plants.                  

Int. J. Res. Biosci. Agric. Technol. 2015;1:       

31-34. 

33. Ashwini SD, Kulbhushan WP, Ashwini AL. 

Analysis of pollen grains in different honey 

samples from the region of Newasa tehsil in 

Maharashtra,  Journal of Pharmacognosy and 

Phytochemistry. 2018;7(3):3438-3442. 

34. Swapna S. The morphological Diversification 

of Pollen Grains of Three Different Species 

Belongs to (Lamiaceae, Asclepiadaceae, 

Ephorbiaceae). International Journal of Recent 

Scientific Research Research. 2018;9(2(D)):  

23973-23975. 

35. Hamid KA, Mohd AF, Mohd Zohdi R, Eshak 

Z, Omar R. Pollen Analysis of Selected 

Malaysian Honey. Academic Journal of 

Entomology. 2015;8(2):99-103. 

36. Ekeke C, Obute GC, Oguri N. Pollen 

morphology of Some Medicinal Plants in 

Asteraceae from Nigeria. International Journal 

of Current Research and Academic Review. 

2016;4(7):165-172.  

37. Zhao XL, Gao XF, Xu B. Pollen morphology 

of Indigofera (Fabaceae) in China and its 

taxonomic implications, Plant Syst Evol. 2016; 

302:469–479. 

38. Kadry N, Abdel K. A Systematic Revision of 

the Genus Plectranthus L. (Lamiaceae) in Saudi 

Arabia Based on Morphological, Palynological, 

and Micromorphological Characters of 

Trichomes. American Journal of Plant 

Sciences. 2016;7:1429-1444. 

39. Ebigwai JK, Egbe AE. Pollen Characterization 

of Woody Species of the Cross River National 

Park, Nigeria. Annual Research & Review in 

Biology. 2017;15(1):1-26. 

40. Aye1 TT, Lin SS. Taxonomy and Pollen 

Morphology of Nine Species in Fabaceae.  J. 

Myanmar Acad. Arts Sci. 2020;XVIII(4A): 

301-313. 

41. Gasma MM, Yeok FS, Lu D, Lye GT, 

Nasrollahzadeh SH. Morphological Study of 

Pollen from Three ECozones in Nigeria.  

Journal of Critical Reviews. 2020;7(6):1083-

92. 

__________________________________________________________________________________________ 
© Copyright MB International Media and Publishing House. All rights reserved.  


