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Abstract 

   
The purpose of this study was to ascertain the Fabaceae family's pollen morphology. Three sub-families belong 

to this family: Faboideae, Mimosoideae, and Caesalpinioideae. Eighteen plant taxa were gathered from 

Annamalai Nagar, Chidambaram, for the pollen morphology studies. Pollen unit, size class, shape class, 

measurement of polar and equatorial diameter, polarity, symmetry, aperture, P/E ratio, and ornamentation are 

all included in the morphology of the pollen. Annamalai Nagar, the current investigation geographical area, lies 

between latitudes 11˚20' and 11˚25'N and longitudes 79˚40' to 79˚45'E. Fresh flower buds were collected from 

the plants before the point of anthesis. The collected flower buds were crushed, acetolysed, followed by 

mounting. To differentiate the pollen grains of the various species under study, it is essential to consider 

differences in the pollen unit, size and measurement of polar and equatorial diameter (µm), aperture types, exine 

ornamentation, polarity, symmetry, and P/E ratio. Grains from the 18 species collected ranged from monad, 

polyad, and tetrad. Shapes of many kinds were observed. Pollen grain sizes were very small, small, medium, 

large, and very large. The statistical analysis of the Arithmetic mean, standard deviation, standard error, and 

range of pollen grains were also measured. There were both heteropolar and isopolar grains. From the gathered 

species, the aperture was distinguished from inaperture, tricolpate, and tricolporate. The majority of the 

ornamentation was foveolate. As a result, the Fabaceae family is euripalynous, and it is critical to inspect pollen 

grains to have a thorough understanding of the various varieties within this family.  
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Introduction 

The present study is about the study of pollen 

morphology of some Fabaceae members of 

Chidambaram. Fabaceae is the third biggest 

angiosperm family and has enormous ecological and 

economic value. It is worldwide in distribution, 

comprising 751 genera and 19,500 species. Now this 

Fabaceae (also known as Papilionaceae) family is 

divided into three sub-families Faboideae, 

Mimosoideae, and Caesalpinioideae). This family 

includes trees, shrubs, climbers, and aquatic plants, 

the majority of which are herbs. Most often, they are 

xerophytes. Typically, their roots are taproots with 

branches. The stem is upright, generally herbaceous 

or woody, and it climbs with tendrils. The leaves are 

simple, trifoliate or palmate, pinnately complex, 

always alternating with leafy stipules. Flowers are 

rarely solitary, inflorescence is of racemose type. 

Flowers are entire, irregular, zygomorphic, bisexual, 

and perigynous. A legume or pod is a fruit. The family 

Fabaceae includes both dehiscent and indehiscent 

legumes. They have marginal placentation. 

Endosperm might be present in seeds or not. Pollen 

almost are of the same type, tricolporate, prolate, 

isopolar, and radially symmetrical (Khan et al., 

2020). The Fabaceae family of crops is nutritionally 

valuable due to their ability to fix atmospheric 

nitrogen for protein synthesis. Socioeconomically, 

they are important for health and human nutrition, 

providing wood, dyes, resins, insecticides, fibers, and 

fodder. Legumes in this family economically fix 

nitrogen, converting atmospheric nitrogen into useful 

compounds for plant growth. They adapt well to 

various environments through associations with 

nitrogen-fixing bacteria, such as Rhizobium in root 

nodules, converting nitrogen into ammonia for plant 

use. This natural fertilization enhances their 

agricultural importance and ecological adaptability 

(Asfaw Mengistu, M, Abebe Bekele F, 2021). 

Ethnobotanical studies reveal that Crotalaria species 

has antimicrobial, anti-inflammatory, wound healing, 

and antioxidant properties (Kataria et al., 2010). 

Acacia species are used to treat dysentery, asthma, 

constipation, fever, and gastric issues (Ahmed et al., 

2014). 

Palynology is a science that studies pollen, spores, 

and other palynomorphs with diameters ranging from 

5 to 200 µm (Gasma et al., 2020). The male 

reproductive unit of higher vascular plants, including 

Gymnosperms and Angiosperms, is known as a pollen 

grain. (Chatterjee et al., 2014). It is worth noting that 

pollen grains can be found on practically every 

surface in nature and exist in an endless variety of 

shapes and sizes, each with its intricate surface 

decoration.  

 

These grains, along with spores, are often referred to 

as the "fingerprints" of plants due to their unique 

characteristics. As such, studying the shape and 

morphology of pollen grains is essential for 

identifying and recognizing them in a variety of 

situations (Awachat, 2010). For the pollen 

morphological studies, 18 plant taxa were collected 

from Annamalai Nagar, Chidambaram, Tamil Nadu 

(Table 1). The pollen morphology incorporated pollen 

unit, size classes, shape classes, measurement of polar 

and equatorial diameter (µm), polarity, symmetry, 

aperture, P/E ratio and ornamentation. 

 

Material and methods 

Study area 

The present study area Annamalai Nagar lies between 

longitude 79˚40' to 79˚45'E and latitude 11˚20' to 

11˚25'N and is located in the survey of India (SOI) 

topo sheet No. 58 M/15 (Raja Kumar et al., 2016). 

Annamalai Nagar Township, located to the east of 

Chidambaram is the taluk headquarters of Cuddalore 

district in Tamil Nadu. Spanning approximately 1000 

acres, the campus is positioned north of the Coleroon 

River, which ultimately flows into the Bay of Bengal 

(Chidambaram et.al. 2009).  

 

The district has a hot tropical climate and the 

summer season is at its peak from March to May. 

There will be moderate rainfall during the southwest 

monsoon and a major amount of rainfall will occur in 

the northeast monsoon season. Cool winter is felt 

from January to February. The normal rainfall varies 

from 1150 to 1250 mm annually (Chockalingam et al., 

2021). (Fig.1). 
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Fig. 1. Map of the study area Annamalai Nagar, Chidambaram. 

Collection and preparation of pollen grain 

The flower buds of the family Fabaceae were collected 

in Annamalai Nagar from trees, herbs, shrubs and 

climbers as well, during the flowering period of each 

taxa. The detailed description of each taxa were 

explained (Table 1). Prior to anthesis, flower buds 

were collected directly from the plants. Using forceps, 

the anthers were separated and added 5 ml of Ethanol 

(70%) and crushed with a help of glass rod and sieved 

in a glass centrifuge tubes. The samples were 

centrifuged for 5 minutes and saved the pellets. 

Added 5 ml of glacial acetic acid, centrifuged for 5 

minutes and pellets were saved. 5 ml of acetolysis 

mixture (9:1 ratio of acetic anhydride and sulfuric 

acid) were added and heated at 100º C for 7-10 

minutes, centrifuged and the pellets were saved 

(Erdtman G, 1963). Again, added 5 ml of glacial acetic 

acid, centrifuged and saved the pellets. Serially 

washed and centrifuged the samples at least three 

times to remove the excess chemicals. The samples 

were mounted in glycerine jelly on microscopic slides, 

coved with cover slips and sealed by paraffin wax for 

microscopic study. Pollen morphology including 

pollen type, size class, and shape class, measurement 

of polar and equatorial diameter (µm), P/E ratio, 

aperture, symmetry, polarity and ornamentation 

(Table 2) were observed using Olympus Light 

microscope attached with Optika camera.  

 

Microphotographs were taken by both 400 (40X) and 

1000 (100X) magnification. The scale attached in the 

figure was 10 µm and 20 µm (Plate 1, 2 and 3). 

 

Statistical analysis  

The measurement of polar and equatorial diameter 

(µm) was determined by counting 30 grains of each 

taxa (n=30). Arithmetic mean, standard deviation, 

range, standard error of both polar and equatorial 

diameter were noted (Table 3). 

 

Results 

The provided data in the Table 1 contains the general 

description of 18 plant taxa of the family Fabaceae. 

Members of this family includes trees, shrubs, 

climbers and aquatic herbs, including their scientific 

name, common name, Tamil name, habit, flowering 

period, and pollinator. In which, 12 species were 

discussed from the sub-family Caesalpinioideae, 5 
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species from the sub-family Faboideae and only one 

species from the sub-family Mimosoideae. The 

micromorphological characteristics of the collected 

species were observed by light microscope. Pollen 

unit, shape classes, size class, measurement of polar 

and equatorial diameter (µm), P/E ratio, polarity, 

aperture, symmetry and ornamentation were 

discussed from the collected taxa (Table 2). 

 

Table 1. List of plants collected from the family Fabaceae showing the common details. 

S. No. Collected taxa Sub-family Common name Tamil name Habit Flowering period Pollinators 

1. Bauhinia tomentosa L. Caesalpinioideae Yellow bell orchid tree Thiruvathi Small tree Nov-Jan Bats and birds 

2. Caesalpinia pulcherrima (L.) Sw. Caesalpinioideae Peacock flower Mayil kondrai Small tree Apr-Dec Butterflies 

3. Cassia fistula L. Caesalpinioideae Goldern shower tree Sarakondrai Small tree Mar-Jul Insects 

4. Crotalaria juncea L. Faboideae Indian hemp Sanappayir Shrub May-Sept Insects 

5. Delonix regia (Boj. ex Hook.) Raf. Caesalpinioideae Red flame tree Neruppu kondrai Tree Mar-Sept Insects and nectar 

feeding birds 

6. Mimosa pudica L. Caesalpinioideae Touch-me-not plant Thottar surungi Creeper Nov-Mar Insects 

7. Peltophorum pterocarpum (DC.) 

K.Heyne 

Caesalpinioideae Yellow flame tree Perungondrai Tree Mar-May Insects and sunbirds 

8. Pongamia pinnata (L.) Pierre (1898) Faboideae Indian beech tree Pungai maram Tree Apr-Jun Bees, wasps and thrips 

9. Prosopis juliflora (Sw.) DC. Mimosoideae Mesquite Seemai karuvelan maram Tree Aug-Sept Bees 

10. Samanea saman (Jacq.) Merr. Caesalpinioideae Monkey pod Thoongumoonji maram Tree Mar-May Bees 

11. Senna alata (L.) Roxb. Caesalpinioideae Candle brush Vandukolli Shrub Sept-Dec Bees and wasps 

12. Senna auriculata (L.) Roxb. Caesalpinioideae Matura tea tree Avarampoo Tree Throughout the year Bees 

13. Senna occidentalis L. Caesalpinioideae Ant bush Ponnaavarai Shrub Feb-Apr Scarab beetles and bees 

14. Sesbania bispinosa (Jacq.) W.Wight Faboideae Prickly sesban Thakkaippoondu Herb Sept-Nov Bees 

15. Tamarindus indica L. Caesalpinioideae Tamarind tree Puliyamaram Tree Apr-Jun Bees 

16. Tephrosia purpurea (L.) Pers. Faboideae Fish poison Kolinchi Herb Throughout Butterflies 

17. Vachellia nilotica (L.) P.J.H.Hurter & 

Mabb. 

Caesalpinioideae Gum Arabic tree Karuvela maram Tree Jun-Aug Bees and insects 

18. Vigna radiate (L.) R. Wilczek Faboideae Green gram Paasi payaru Herb Oct-Dec Insects 

 

Description of the taxonomic group and its 

constituent species 

Sub-family Caesalpinioideae 

Bauhinia tomentosa L. 

 Table 2, 3. Fig. 3. Fig. 3.1 

Pollen grain with monad unit, Prolate, 75.2 µm size in 

polar view, 109.6 µm in equatorial view, very large 

grain. The P/E ratio of 145, isopolar, radially 

symmetrical, 3- colporate with rugulate 

ornamentation.  

 

Caesalpinia pulcherrima (L.) Sw. 

 Table 2, 3. Fig. 3. Fig. 3.2 and 3.3 

Pollen grain with monad unit, Prolate-Spheroidal, 

71.5 µm size in polar view and 70.6 µm in equatorial 

view, large grain. The P/E ratio of 101, isopolar, 

radially symmetrical, 3-colporate with rugulate 

ornamentation. 

 

Cassia fistula L.  

Table 2, 3. Fig. 3. Fig. 3.4 and 3.5. 

Pollen grain with monad unit, Prolate-Spheroidal, 

24.5 µm size in polar view and 26.2 µm in equatorial 

view, medium sized grain. The P/E ratio of 1.15. 

Isopolar, radially symmetrical, 3-colporate with  

psilate ornamentation.  

 

Delonix regia (Boj. ex Hook.) Raf.  

Table 2, 3. Fig. 3. Fig. 3.6 and 3.7 

Pollen grain with monad unit, Prolate-Spheroidal, 

52.7 µm size in polar view and 58.5 µm in equatorial 

view, large grain. The P/E ratio of 111. Isopolar, 

radially symmetrical with 3-colporate with reticulate 

ornamentation. 

 

Mimosa pudica L.  

Table 2, 3. Fig. 3. Fig. 3.8. 

Pollen grain with tetrad unit, shape Prolate-

Spheroidal, 8.6 µm size in polar view and 8.5 µm in 

equatorial view, very small grain. The P/E ratio of 

101. Heteropolar, bilaterally symmetrical, 

inaperturate with psilate ornamentation. 

 

Peltophorum pterocarpum (DC.) K.Heyne 

 Table 2, 3. Fig. 4. Fig. 4.1 and 4.2. 

Pollen grain with monad unit, Prolate-Spheroidal, 

57.1 µm size in polar view and 61.3 µm in equatorial 

view, large grain. The P/E ratio of 107. Isopolar, 

radially symmetrical, 3-colporate with reticulate 

ornamentation.
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Table 2. Pollen micro morphological characteristics of the studied taxa of the family Fabaceae. 

S. No. Plant taxa Pollen unit Shape classes Size class of pollen P/E Ratio Polarity Aperture Symmetry Ornamentation 

1.  B. tomentosa Monad Prolate Very large grain 145 Isopolar Tricolporate Radial Regulate 

2.  C. pulcherrima Monad Prolate-Spheroidal Large grain 101 Isopolar Tricolporate Radial Regulate 

3.  C. fistula Monad Prolate-Spheroidal Medium sized grain 106 Isopolar Tricolporate Radial Psilate 

4.  C. juncea Monad Sub-prolate Small grain 123 Isopolar Tricolporate Radial Psilate 

5.  D. regia Monad Prolate-Spheroidal Large grain 111 Isopolar Tricolporate Radial Reticulate 

6.  M. pudica Tetrad Prolate-Spheroidal Very small grain 101 Heteropolar Inaperturate Bilateral Psilate 

7.  P. pterocarpum Monad Prolate-Spheroidal Large grain 107 Isopolar Tricolporate Radial Reticulate 

8.  P. pinnata Monad Prolate-Spheroidal Medium sized grain 109 Isopolar Tricolporate Radial Psilate 

9.  P. juliflora Monad Prolate-Spheroidal Medium sized grain 110 Isopolar Tricolporate Radial Psilate 

10.  S. saman Polyad Spheroidal Very large grain 100 Heteropolar Inaperturate Bilateral Psilate 

11.  S. alata Monad Prolate-Spheroidal Medium sized grain 111 Isopolar Tricolporate Radial Psilate 

12.  S. auriculata Monad Prolate-Spheroidal Medium sized grain 106 Isopolar Tricolporate Radial Psilate 

13.  S. occidentalis Monad Prolate-Spheroidal Medium sized grain 106 Isopolar Tricolporate Radial Psilate 

14.  S. bispinosa Monad Prolate-Spheroidal Medium sized grain 103 Isopolar Tricolporate Radial Reticulate 

15.  T. indica Monad Prolate-Spheroidal Medium sized grain 102 Isopolar Tricolporate Radial Striate 

16.  T. purpurea Monad Prolate-Spheroidal Medium sized grain 113 Isopolar Tricolporate Radial Psilate 

17.  V. nilotica Polyad Prolate-Spheroidal Medium sized grain 108 Heteropolar Inaperturate Bilateral Psilate 

18.  V. radiata Monad Prolate-Spheroidal Medium sized grain 101 Isopolar Tricolpate Radial Reticulate 

 

Samanea saman (Jacq.) Merr.  

Table 2, 3. Fig. 3. Fig. 3.9. 

Pollen grain with Polyad unit (more than 25 grains), 

Spheroidal, 102.6 µm size in polar view and 103.6 µm 

in equatorial view, very large grain. The P/E ratio of 

100. Heteropolar, bilaterally symmetrical, 

inaperturate with psilate ornamentation. 

Senna alata (L.) Roxb.  

Table 2, 3. Fig 4. Fig. 4.3 and 4.4. 

Pollen grain with monad unit, Prolate-Spheroidal, 

24.6 µm size in polar view and 27.5 µm in equatorial 

view, medium sized grain. The P/E ratio of 111. 

Isopolar, radially symmetrical, 3-colporate with 

psilate ornamentation.  

 

Table 3. Quantitative analysis of pollen micro morphological features of taxa in polar and equatorial diameter 

(µm), n=30. 

 

S. No. 

 

Plant taxa 

Polar axis (µm) 

(n=30) 

Equatorial axis (µm) 

(n=30) 

(R) x ±  s (R) x ±  s 

1. B. tomentosa (58-141) 75.2 ± 23.70 4.32 (76-146) 109.6 ± 16.84 3.07 

2. C. pulcherrima (56-82) 71.5 ± 7.29 1.33 (56-83) 70.6 ± 6.65 1.21 

3. C. fistula (21-28) 24.5 ± 1.75 0.32 (24-30) 26.2 ± 1.67 0.30 

4. C. juncea (18-22) 19.8 ± 1.08 0.19 (20-28) 24.4 ± 2.28 0.41 

5. D. regia (45-60) 52.7 ± 3.61 0.65 (49-66) 58.5 ± 4.24 0.77 

6. M. pudica (8-9) 8.6 ± 0.47 0.08 (8-9) 8.5 ± 0.50 0.09 

7. P. pterocarpum (49-66) 57.1 ± 4.21 0.76 (51-69) 61.3 ± 5.11 0.93 

8. P. pinnata (20-27) 24.1 ± 1.99 0.36 (23-29) 26.5 ± 1.54 0.28 

9. P. juliflora (21-26) 23.9 ± 1.47 0.26 (23-32) 26.4 ± 2.78 0.50 

10. S. saman (92-115)102.6 ± 6.81 1.24 (93-116)103.6 ± 6.23 1.13 

11. S. alata (20-29) 24.6 ± 2.26 0.41 (22-34) 27.5 ± 3.20 0.58 

12. S. auriculata (25-30) 27.4 ± 1.61 0.29 (27-32) 29.3 ± 1.56 0.28 

13. S. occidentalis (30-35) 32 ± 1.25 0.22 (29-36) 34 ± 1.55 0.28 

14. S. bispinosa (20-30) 24.8 ± 2.53 0.46 (29-36) 25.7 ± 1.55 0.28 

15. T. indica (27-43) 36.5 ± 4.38 0.80 (30-42) 37.4 ± 3.33 0.60 

16. T. purpurea (21-26) 22.8 ± 1.28 0.23 (23-29) 25.9 ± 1.92 0.35 

17. V. nilotica (35-47) 41.3 ± 3.52 0.64 (36-55) 44.9 ± 6.18 1.12 

18. V. radiata (32-46) 38.4 ± 2.85 0.52 (32-47) 39 ± 3.74 0.68 

[R= range; x= Arithmetic mean (µm); = standard deviation (µm); s = standard error (µm) and n = number of pollen grains 

measured (µm)]. 
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Senna auriculata (L.) Roxb.  

Table 2, 3. Fig. 4. Fig. 4.5 and 4.6. 

Pollen grain with monad unit, Prolate-Spheroidal, 

27.4 µm size in polar view and 29.3 µm in equatorial 

view, medium sized grain. The P/E ratio of 106. 

Isopolar, radially symmetrical, 3-colporate with 

psilate ornamentation. 

Senna occidentalis L.  

Table 2, 3. Fig. 4. Fig. 4.7 and 4.8. 

Pollen grain with monad unit, Prolate-Spheroidal, 32 

µm size in polar view and 34 µm in equatorial view, 

medium sized grain. The P/E ratio of 106. Isopolar, 

radially symmetrical, 3-colporate with psilate 

ornamentation.

 

Fig. 2. Polar and equatorial diameter of the collected pollen grains. 

Tamarindus indica L.  

Table 2, 3. Fig. 5. Fig. 5.1 and 5.2. 

Pollen grain with monad unit, Prolate-spheroidal, 

36.5 µm size in polar view and 37.4 µm in equatorial 

view. The P/E ratio of 1.05. Isopolar, radially 

symmetrical, 3-colporate with striate ornamentation. 

 

Vachellia nilotica (L.) P.J.H.Hurter & Mabb.  

Table 2, 3. Fig. 4. Fig. 4.9. 

Pollen grain with polyad unit (12-16 grains), Prolate-

spheroidal, 41.3 µm size in polar view and 44.9 µm in 

equatorial view. The P/E ratio of 1.04. Heteropolar, 

bilaterally symmetrical, inaperturate with psilate 

ornamentation. 

 

Sub-family faboideae 

Crotalaria juncea L. 

Table 2, 3. Fig. 5. Fig. 5.3 and 5.4. 

Pollen grain with monad unit, shape Sub-prolate, 19.8 

µm size in polar view and 24.4 µm in equatorial view, 

small grain. The P/E ratio of 123, isopolar, radially 

symmetrical with 3-colporate with psilate 

ornamentation. 

 

Pongamia pinnata (L.) Pierre  

Table 2, 3. Fig. 5. Fig. 5.5 and 5.6. 

Pollen grain with monad unit, Prolate-Spheroidal, 

24.1 µm size in polar view and 26.5 µm in equatorial 

view, medium sized grain. The P/E ratio of 109. 

Isopolar, radially symmetrical, 3-colporate with 

psilate ornamentation. 

 

Sesbania bispinosa (Jacq.) W.Wight  

Table 2, 3. Fig. 5. Fig. 5.7 and 5.8. 

Pollen grain with monad unit, Prolate-Spheroidal, 

24.8 µm size in polar view and 25.7 µm in equatorial 

view, medium sized grain. The P/E ratio of 103. 

Isopolar, radially symmetrical, 3-colporate with 

reticulate ornamentation. 

 

Tephrosia purpurea (L.) Pers.  

Table 2, 3. Fig. 6. Fig. 6.1 and 6.2. 
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Pollen grain with monad unit, Prolate-Spheroidal, 

22.8 µm size in polar view and 25.9 µm in equatorial 

view, medium sized grain. The P/E ratio of 113. 

Isopolar, radially symmetrical, 3-colporate with 

psilate ornamentation.  

 

Fig. 3. Light micrographs of collected pollen grains of Fabaceae. I. Caesalpinioideae. Fig. 3.1. Bauhinia 

tomentosa L. 3.2 and 3.3. Caesalpinia pulcherrima (L.) Sw. 3.2. Polar view. 3.3. Equatorial view. 3.4 and 3.5. 

Cassia fistula L., 3.4. Polar view. 3.5. Equatorial view. 3.6 and 3.7. Delonix regia (Boj. ex Hook.) Raf., 3.6. Polar 

view. 3.7. Equatorial view. 3.8. Mimosa pudica L., polar view. 3.9. Samanea saman (Jacq.) Merr. Scale bar: 20 

µm (Fig. 3.1-3.7, 3.9) and 10 µm (Fig. 3.8). Magnification: 40X (Figure 3.1-3.3, 3.6, 3.7 and 3.9) and 100X (Fig. 

3.4, 3.5 and 3.8). 

Vigna radiata (L.) R. Wilczek 

Table 2, 3. Fig. 6. Fig. 6.3 and 6.4. 

Pollen grain with monad unit, Prolate-Spheroidal, 

38.4 size in polar diameter and 39 in equatorial 

diameter, medium sized grain. The P/E ratio of 101. 

Isopolar, radially symmetrical, 3 colpate with 

reticulate ornamentation.  

Sub-family Mimosoideae  

Prosopis juliflora (Sw.) DC.  

Table 2, 3. Fig. 6. Fig. 6.5 and 6.6. 

Pollen grain with monad unit, Prolate-Spheroidal, 

23.9 µm size in polar view and 26 µm in equatorial 

view, medium sized grain. The P/E ratio of 110. 

Isopolar, radially symmetrical, 3-colporate with  
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psilate ornamentation. 

 

Quantitative assessment 

These pollen morphology of 18 taxa (Table 2) were 

observed in the present study. The pollen grains were 

observed under the light microscope. Pollen 

characters used in this study included pollen unit, 

shape classes, size class of pollen, measurement of 

polar and equatorial diameter (µm), P/E ratio, 

polarity, symmetry, aperture, and ornamentation. 

Among the 18 taxa, 15 taxa shows monad (single 

grain), 2 taxa were polyad (more than 4 grains) and 

only one was tetrad (4 grains). In an equatorial 

perspective, multiplying the ratio of the polar axis to 

the equatorial axis by 100 provides a measure of the 

shape (Erdtman G, 1952). Four types of shapes were 

observed (Prolate-Spheroidal, Sub-prolate, 

Spheroidal and Prolate). Prolate-Spheroidal shape 

was observed in C. pulcherrima, C. fistula, D. regia, 

M. pudica, P. pterocarpum, P. pinnata, P. juliflora, S. 

alata, S. auriculata, S. occidentalis, S. bispinosa, T. 

indica, T. purpurea, V. nilotica and V. radiata.  

 

The Sub-prolate shape was observed only in C. 

juncea, similarly from Prolate (B. tomentosa), Sub-

prolate (C. juncea) and Spheroidal (S. saman).  

 

Fig. 4. Light micrographs of collected pollen grains of Fabaceae. I. Caesalpinioideae: Fig. 4.1 and 4.2. 

Peltophorum pterocarpum (DC.) K.Heyne. 4.1. Polar view. 4.2. Equatorial view. 4.3 and 4.4. Senna alata (L.) 

Roxb. 4.3. Polar view. 4.4. Equatorial view. 4.5 and 4.6. Senna auriculata (L.) Roxb. 4.5. Polar view. 4.6. 

Equatorial view. 4.7 and 4.8. Senna occidentalis L. 4.7. Polar view. 4.8. Equatorial view. 4.9. Vachellia nilotica 

(L.) P.J.H.Hurter & Mabb. Scale bar: 20 µm (Fig. 4.1-4.9). Magnification: 40X (Fig. 4.1 and 4.2) and 100X (4.3-

4.9). 
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The observed pollen grains were very small, small, 

medium, large and very large in size class. Three 

species were heteropolar others were isopolar, 

similarly three species were bilaterally symmetrical 

and others were radially symmetry (M. pudica, S. 

saman and V. nilotica). Aperture differentiated from 

inaperture (lack of aperture), tricolpate (pore absent) 

and tricolporate (colporate- colpi and pori present) 

from the collected species. Ornamentations observed 

were regulate (ridges run more or less irregularly), 

psilate (surface even/diameter of pits < 1 µm), 

reticulate (definite reticulate pattern) and striate 

(elements parallel instead of reticulate) 

(Bhattacharya, K., et al. 2006). The polar and 

equatorial diameter (µm) was measured by arithmetic 

mean of 30 counts (n=30) of pollen grains (Table 3). 

 

Fig. 5. Light micrographs of collected pollen grains of Fabaceae. I. Caesalpinioideae: Fig. 5.1 and 5.2. 

Tamarindus indica L. 5.1. Polar view. 5.2. Equatorial view. II. Faboideae. Figure 5.3 and 5.4. Crotalaria juncea L. 

5.3. Polar view. 5.4. Equatorial view. 5.5 and 5.6. Pongamia pinnata (L.) Pierre 5.5. Polar view. 5.6. Equatorial 

view. 5.7 and 5.8. Sesbania bispinosa (Jacq.) W.Wight. 5.7. Polar view. 5.8. Equatorial view. Scale bar: 20 µm 

(Fig. 5.1-5.9). Magnification: 100X (Fig. 5.1-5.8). 

Discussion  

The current investigation delves into the examination 

of pollen morphology across various members of the 

Fabaceae family in Annamalai Nagar, Chidambaram. 

This family, being the third largest within 

angiosperms, carries significant ecological and 

economic importance, boasting a global presence with 

751 genera and 19,500 species. Our study focused on 

analyzing pollen morphology of 18 taxa within this 

family, collecting pollen grains before flowering and 
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subjecting them to acetolysis treatment for 

observation under a light microscope. Our research 

documented variations in pollen units (monad, 

tetrad, and polyad) across different shape categories 

(prolate, sub-prolate, spheroidal, and prolate-

spheroidal), highlighting differences in sizes, polar 

and equatorial diameters, aperture, and other 

characteristics. These findings align with numerous 

previous studies by various authors such as Jamwal 

(2021), Amina Z. Abo-Elnaga (2022), El Kholy et al. 

(2023), and others, which also investigated pollen 

morphology within the Fabaceae family. 

 

Fig. 6. Light micrographs of collected pollen grains of Fabaceae. II. Faboideae. Fig. 6.1 and 6.2. Tephrosia 

purpurea (L.) Pers. 6.1. Polar view. 6.2. Equatorial view. 6.3 and 6.4. Vigna radiate (L.) R. Wilczek. 6.3. Polar 

view. 6.4. Equatorial view. III. Mimosoideae. Figure 6.5 and 6.6. Prosopis juliflora (Sw.) DC. 6.5. Polar view. 6.6. 

Equatorial view. Scale bar: 20 µm (Fig. 6.1-6.6). Magnification: 100X (Fig. 6.1-6.6). 

For instance, Mimosa pudica has been extensively 

studied, with consistent observations across studies 

by Bahadur, S., et al. (2022), Shubharani et al. 

(2013), and Jumah (1991) regarding its pollen 

characteristics. Similarly, Senna occidentalis was 

reported by Bahadur et al. (1991) with specific details 

on its pollen grain, although our study noted a psilate 

surface pattern in contrast to the previously reported 

reticulate pattern. Our findings on Acacia nilotica 

and Samanea saman corroborate with observations 

made by Jumah (1991) and other researchers 

regarding their pollen structure and symmetry. 

Additionally, similarities were found with previous 

studies on Cassia fistula, Peltophorum pterocarpum, 

and Delonix regia, further supporting the consistency 

of our findings across different investigations. 

 

Interestingly, Shubharani et al. (2013) also observed 

several species, including Caesalpinia pulcherrima, 

Peltophorum pterocarpum, Cassia fistula, Pongamia 

pinnata, Samanea saman, and Mimosa pudica, from 

bee foraging plants, with observations slightly 

resembling our own. 

 

In summary, our study contributes to the collective 

understanding of Fabaceae pollen morphology, 
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highlighting both consistencies and variations across 

different taxa and corroborating with previous 

research efforts. These findings underscore the 

importance of continued research in elucidating the 

intricate details of plant reproductive biology within 

this diverse plant family. 

 

Conclusion 

In this study, we conducted a thorough investigation 

into the pollen morphology of 18 taxa belonging to the 

Fabaceae family, sourced from Annamalai Nagar, 

Chidambaram. Utilizing light microscopy, we 

meticulously examined various pollen characteristics, 

including shape, size, polarity, symmetry, aperture 

types, and ornamentation. 

 

Our findings revealed a predominance of monad 

pollen units across the sampled taxa, with only a few 

displaying polyad or tetrad arrangements. The most 

prevalent shape observed was Prolate-Spheroidal, 

although Sub-prolate, Spheroidal, and Prolate shapes 

were also identified in select species. Notably, 

significant diversity was observed in pollen grain size, 

ranging from very small to very large classes. 

 

Regarding polarity and symmetry, most taxa 

exhibited isopolar grains with radial symmetry, while 

a few showed heteropolarity and bilateral symmetry. 

Aperture types varied, with inaperture, tricolpate, and 

tricolporate differentiations detected among the 

collected species. 

 

Furthermore, our examination of ornamentation 

patterns revealed a variety of structures, including 

regulate, psilate, reticulate, and striate arrangements, 

underscoring the intricate nature of pollen 

morphology within the Fabaceae family. 

 

Overall, this study provides detailed insights into the 

morphological diversity of Fabaceae pollen, 

highlighting the importance of comprehensive 

morphological analyses in botanical research. Our 

findings contribute to a deeper understanding of 

taxonomic relationships and ecological adaptations 

within this diverse plant family. 

Acknowledgement 

The first author expresses gratitude for the support 

from the supervisor D. Kumarasamy. We would like 

to acknowledge to the Department of Botany for 

providing the instruments and lab facilities. The 

author extends thanks to Lazar Jean assisting for 

giving ideas about the study.  

 

References 

Ahmed N, Mahmood A, Tahir SS, Bano A, 

Malik RN, Hassan S, Ashraf A. 2014. 

Ethnomedicinal knowledge and relative importance 

of indigenous medicinal plantsof Cholistan desert, 

Punjab Province, Pakistan. Journal of 

Ethnopharmacology 

155, 1263–1275.  

http://dx.doi.org/10.1016/j.jep.2014.07.007. 

 

Amina Z, Abo-Elnaga AASR. 2022. Pollen Grain 

Variation among Some Tree of Fabaceae in New 

Damietta, Egypt. Scientific Journal for Damietta 

Faculty of Science 12(1), 174–182.  

https://doi.org/10.21608/sjdfs.2022.152263.1052 

 

Awachat SV. 2010. Pollen Diversity Studies in Some 

Taxa of Bicarpellatae from Nagpur Introduction : 96–

100. 

 

Ayodele AE, Ibidun DK, Ogunshe AAO. 2003. 

The morphology and preliminary phytochemistry of 

Albizia saman (Jacq.) F. Mull. Bioscience Research  

Communications 15(6), 463–467.  

http://www.klobexpublishers.combrc2003045/15607 

 

Bahadur B, Chaturvedi A, Swamy R. 1991. SEM 

studies of pollen in relation to enantiostyly and 

heteranthery in Cassia ( Caesalpiniaceae ). Journal of 

Palynology 91(12), 7–22. 

 

Bahadur S, Taj S, Long W, Hanif U. 2022. Pollen 

Morphological Peculiarities of  Selected Mimosoideae 

Taxa of Hainan Island and Their Taxonomic 

Relevance. Agronomy 12(5), 1–13.  

https://doi.org/10.3390/agronomy12051122 



 

104 Aswini et al. 
 

Int. J. Biosci. 2024 

Banks AH. 2020. The Pollen of Delonix ( 

Leguminosae : Caesalpinioideae : Caesalpinieae) 

Published by : Springer on behalf of Royal Botanic 

Gardens , Kew Stable Linked references are available 

on JSTOR for this article : The pol. 52(2), 417–434. 

https://www.jstor.org/stable4110389  

 

Bhattacharya K, Majumdar MR, Bhattacharya 

SG. 2009. A Textbook of PALYNOLOGY. 67-69 p. 

 

Chatterjee R, Sarkar S, Rao GN. 2014. 

Improvised Media for In Vitro Pollen Germination of 

some Species of Apocynaceae. International Journal 

of Environment 3(3), 146–153.  

https://doi.org/10.3126/ije.v3i3.11074 

 

Chidambaram S, Senthil Kumar G, Prasanna 

MV, John Peter A, Ramanthan A, 

Srinivasamoorthy K. 2009. A study on the 

hydrogeology and hydrogeochemistry of groundwater 

from different depths in a coastal aquifer: Annamalai 

Nagar, Tamilnadu, India. Environmental Geology, 

57(1), 59–73.  

https://doi.org/10.1007/s00254-008-1282-4 

 

Chockalingam K, Mohan R, Palusamy A. 

(2021). Hydro geochemical study of groundwater in 

eastern part of Vellar River, Chidambaram Taluk, 

Cuddalore District, Tamil Nadu. Arabian Journal of 

Geosciences 14(12).  

https://doi.org/10.1007/s12517-021-07466-9 

 

El Kholy DM, Mohamed AH, Khafagi AAF. 

2023. The Taxonomic Significance of Pollen and Seed 

Morphology in The Mimosoideae and 

Caesalpinoideae (Leguminosae). Egyptian Journal of 

Botany 63(1), 31–43.  

https://doi.org/10.21608/ejbo.2022.129708.1946 

 

El Ghazali GEB, Satti AM, Tsuji SI. 1997. Intra-

specific pollen polymorphism in Mimosa pigra 

(Mimosaceae). Grana 36(5), 279–283.  

https://doi.org/10.1080/00173139709362617 

Erdtman G. 1952. Pollen morphology and plant 

taxonomy. Angiosperms. (An introduction to 

Palynology I). Almqvist and Wiclsell, Stockholm.   

  

Erdtman G. 1963. Palnology. Palynological 

Laboratory, Stockholm-Solna, Sweden. 8 p.  

 

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

Nasrollahzadeh Saravi H. 2020. Morphological 

study of pollen from three ecozones in Nigeria. 

Journal of Critical Reviews 7(6), 1083–1092.  

https://doi.org/10.31838/jcr.07.06.189 

 

Higor Antonio-Domingues 2, 5, Corrêa2, AM. 

da S, And RT, de Q, Bitar4 NAB, Received: 

2018. Pollen morphology of some Fabaceae species 

from Patos de Minas 45(1), 103–114. 

 

Jamwal R. 2021. Plant Archives PALYNOLOGICAL 

INVESTIGATIONS ON SOME SELECTED BEE 

FORAGE PLANTS OF FAMILY. 21(1), 1047–1053. 

 

Juman A. 2009. Studies on the morphology of 

pollen grains of the leguminosae- The  mimosoideae. 

Ghana Journal of Science 36(1).  

https://doi.org/10.4314/gjs.v36i1.47978 

 

Kataria S, Shrivastava B, Khajuria RK, Suri 

KA, Sharma P. 2010. Antimicrobial  activity of 

Crotalaria burhia Buch. -Ham. roots. Indian Journal 

of Natural Products and Resources 1, 481–484. 

 

Khan I, Akhtar N, Khan SA. 2020. Palynological 

investigation of some selected  species of family 

Fabaceae from Pakistan, using light and scanning 

electron microscopy techniques. Microscopy Research 

and Technique 83(3), 223–231.  

https://doi.org/10.1002/jemt.23405 

 

Khan SU, Zafar M, Ullah R, Shahat AA, Ahmad 

M, Sultana S, Malik K. 2021. Pollen diversity and 

its implications to the systematics of mimosaceous 

species by LM and SEM. Microscopy Research and 

Technique 84(1), 42–55.  

https://doi.org/10.1002/jemt.23563 



 

105 Aswini et al. 
 

Int. J. Biosci. 2024 

Melese Mengistu Asfaw, Firew Bekele Abebe. 

2021. Traditional medicinal plant species belonging 

to Fabaceae family in Ethiopia: A systematic review. 

International Journal of Plant Biology 12, 8473. 

 

Orijemie EA. 2019. Pollen Morphology of Three 

Caesalpinioideae (Leguminosae) Ornamental Species 

in NigeriA. August. 

 

Perveen A. 1998. Pollen Flora of Pakistan - X . 

Leguminosae ( Subfamily : Caesalpinioideae ) Pollen 

Flora of Pakistan - X . Leguminosae. 22(3). 

 

Raja Kumar TJ, Dushiyanthan C, 

Thiruneelakandan B, Suresh R, Raja SV, 

Senthilkumar M. 2016. Major and Trace Element 

Characterization of Shallow Groundwater in Coastal 

Alluvium of Chidambaram Town, Cuddalore District, 

South India. Journal of Geoscience and Environment 

Protection 4(1), 64–76.  

https://doi.org/10.4236/gep.2016.41008 

 

Shubharani R, Roopa P, Sivaram V. 2013. 

Pollen Morphology of Selected Bee Forage Plants. 

Global Journal of BioScience and Biotechnology, 

2(1), 82–90. 

 

Sil S, Mallick T, De KK, Pramanik A, Ghosh A. 

2018. Comparative morphological study of three 

species of Saraca L. (Fabaceae) by the statistical 

approach to find out the logic of potent morphological 

markers. Beni-Suef University Journal of Basic and 

Applied Sciences 7(4), 612–619.  

https://doi.org/10.1016/j.bjbas.2018.07.004 

 

Soares EL, LADC, Gasparino EC. 2021. 

Additions to the knowledge of the pollen morphology 

of some Fabaceae from Cerrado forest patches of 

Brazil. Palynology 45(2), 269–281.  

https://doi.org/10.1080/01916122.2020.1804007 

 

Umdale SD, Aitawade MM, Gaikwad NB, 

Madhavan L, Yadav SR, Rao SR, Bhat KV. 

2017. Pollen morphology of asian Vigna species 

(genus Vigna; subgenus Ceratotropis) from India and 

its taxonomic implications. Turkish Journal of Botany 

41(1), 75–87.  

https://doi.org/10.3906/bot-1603-31 

 

Wael TK. 2009. Pollen grain micro sculpturing and 

its systematic applications in some taxa of Vigna Savi 

(Leguminosae - Papilionoideae). Australian Journal 

of Basic and Applied Sciences 3(1), 136–141. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


