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Abstract 
 The present paper deals with the study of Pollen morphology of insect pollinated 

flowers. The collected specimens were identified, classified and studied at the 

Botany Department of Dagon University, by using the available literatures. Pollen 

morphology of 9 species belonging to 9 genera of 8 families has been studied under 

light microscope. In the study of pollen were  included the type of pollen gains, 

shapes, the description of pollen morphological characters and the relationship 

between plants and various insects. 
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Introduction 

 Pollen morphology of 9 insect pollinated flowers was studied. Insect 

pollinators include bees, wasps, butterflies and moths. Bees and butterflies are 

attracted to brightly-colored flowers that have a strong scent and are open during the 

day (Kimsey, 2016). Wasps look like bees, but are generally not covered with fuzzy 

hairs. Wasps need key resources such as pollen and nectar from a variety of flowers 

(Kimsey, 2016). The flowers pollinated by moths during the late afternoon and night 

are pale or white and flat (Kimsey, 2016). Plants are pollinated while insects obtain 

valuable sources of food. The anther materials of these flowers were processed by 

using Erdtman’s (1960) acetolysis method. Pollen grains have several morphological 

characters on the exine, which are of diagnostic important. The shape classes are 

based on measurements of the polar axis (P) and equatorial diameter (E) and the 

resulting P/E ratio. We found that the pollen characters (size, shape, exine structure, 

sculpturing) were useful for classification. It also aims to verify the pollen 

morphology of insect pollinated flowers and to describe pollen morphology and 

surface pattern of different pollens. 

Materials and Methods 

Plant collection 

- Insect pollinated flowers were collected from Dagon University Campus. 

- The collected specimens (habit, inflorescence, flower, androecium and 

gynoecium) were  photographed. 

- All collected plants were identified with relevant literature (Heywood 1993, 

 Dassanayake 1985-1995 and HLI Qi ming and wu Delin (SCBG) 2007-2009). 

Pollen preparation 

- The extracted anther from the flower inserted into the test tube, and then crushed 

with a glass rod and 1 cc of acetic acid and 5 to 9 drops (depending on the  quantity 

and quality of the material) of concentrated sulphuric acid was added to  it. Then, it 

was heated in a water-bath to 70ºC - 80ºC for 15-30 minutes. On  cooling, pollen 

sample was examined under light microscope. 

- The pollens were examined and described in each genus. 

- Aperture and exine thickness were also measured. 

- The measurements were based on 10-15 readings from each specimen. 

- The terminology used in accordance with Faegri & Iversen 1964; Hoen 1999; 

 Hesse et al.  2009. 
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Results 

 In present work 9 species belonging to 9 genera of 8 families have been studied. 

The species are listed according to APG III (2009) system as follow: 

No. Family/subfamily Scientific name Myanmar name Pollinators 

1. Caesalpinioideae Bauhinia purpurea L. Swe-daw Wasp 

2. Cucurbitaceae 
Coccinia indica W. & 

A. 
Kin-mon Bee 

3. Onagraceae Ludwigia hyssopifolia 

(G.Don) Exell 
Taw-lay-hnyin Butterfly 

4. Balsaminaceae 
Impatiens balsamina 

L. 
Dan-pan Moth 

5. Rubiaceae 
Ixora javanica (BI) 

DC 
Pon-na-yeik Butterfly 

6. Apocynaceae Catharanthus roseus 

(L.) G.Don 
Thinbaw-

mahnyo-ban 
Moth 

7. Lamiaceae Vitex trifolia Linn. Kyaung-pan Butterfly 

8. Asteraceae 
Eclipta alba (L.) 

Hassk. 
Kyeik-hman Butterfly 

9. 
Asteraceae Wedelia trilobata (L.) 

Hitchc. 
Negya-gale Bee 

1. Outstanding character of Bauhinia pupurea L. 
 Evergreen trees, about 7 m high.  Leaves simple. Inflorescences lateral (leaf 

opposite) and terminal, racemes. Flowers-pinkish-violet, bisexual, zygomorphic, 

hypogynous. Sepals (5), synsepalous. Petals 5, apopetalous. Stamens 3 fertile and 5 

or 6 staminodes; filaments shortly connate at the base; anthers dithecous, latrorse, 

dorsifixed, longitudinally dehiscent. Ovary superior, flat, monocarpellary, unilocular, 

marginal placentation; style curved; stigma peltate, oblique, flat, gynophore present.  

Description of Pollen Morphology 

Tricolpate, zonocolpate, subprolate, large, 57. 5-65.0 x 46.2-55.0 µm in length 

and breadth; amb rounded triangular; colpi longicolpate, 37.5-45.0 x 5.0 µm in length 

and breadth; exine 2.5-5.0 µm thick, sexine thicker than nexine; sculpturing  striato-

reticulate. (Scale bar - 10 μm) 

Figure 1. Bauhinia pupurea L.  
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2. Outstanding character of Coccinia indica W. & A. 

 A perennial, monoecious or dioecious, tendril climbing herbs. Leaves simple, 

alternate, petiolate, stipulate. Inflorescences male-axillary, solitary or paired, short 

raceme; female  

solitary cymes. Flowers white, unisexual and monoecious or dioecious, 

actinomorphic, epigynous. 

 Male flowers - sepals 5, aposepalous. Petals (5), synsepalous, 

infundibuliform, white. Stamens (3), fused, synandrous; filaments fused; anthers 

monothecous, fused, variously twisted, longitudinally dehiscent. 

 Female flowers - sepals and petals as in male flowers. Staminodes present. 

Ovary tricarpellary, syncarpous, unilocular parietal placentation; style long; stigma 3-

fid and plumose.  

Description of Pollen Morphology 
 Tricolporate, zonocolporate, subprolate, medium, 45.0-51.2 x 37.5-

38.7 µm in length and breadth; amb rounded triangular; colpi parasyncolpate, the 

apocolpia triangular with slightly concave sides, about 12.5 µm in diameter; pori 

lalongate, about 5.0 x 6.2 µm in length and breadth; exine 2.5-3.7 µm thick, sexine 

thicker than nexine; sculpturing reticulate. (Scale bar - 10 μm) 

 

Figure 2. Coccinia indica W. & A. 

3. Outstanding character of Ludwigia hyssopifolia (G.Don) Exell 

 Annual herbs. Leaves  sample. Inflorescences axillary soliatory cymes. 

Flowers yellow, bisexual, actinomorphic, epigynous. Sepals 4, aposepalous. Petals 4, 

apopetalous, yellow. Stamens 8; anthers yellow, dithecous. Ovary pubescent, 

pentacarpellary, syncarpous, pentalocular, axile placentation; styles long; stigmas 

capitate.  

Description of Pollen Morphology 

Triporate, zonoporate, suboblate, medium, 32.5-37.5 x 42.5-50.0 µm in length 

and breadth; amb rounded triangular; pori circular, crassimarginate, 12.5-15.0 µm in 

diameter; exine 1.2-1.7 µm thick, sexine thicker than nexine; sculpturing faintly 

reticulate. (Scale bar - 10 μm) 

Figure 3. Ludwigia hyssopifolia (G.Don) Exell 
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4. Outstanding character of Impatiens balsamina L. 
Annual herb. Leaves simple. Inflorescences pedunculate, solitary or in 

fascicles of 2-3 flowers. Flowers deep pink, bisexual, zygomorphic, hypogynous. 

Petals (5), synpetalous, pink. Stamens (5); filaments equal, flat; anthers dithecous. 

Ovary densely pubescent; style short; stigma capitate.  

Description of Pollen Morphology  

Tetracolpate, zonocolpate, oblate, small to medium, 15.0-17.5 x 27.0-33.7 µm 

in length and breadth; amb tetrangular; colpi brevicolpate, about 5.0 x 2.7 µm in 

length and breadth; exine 0.7-1.2 µm thick, sexine thicker than nexine; sculpturing 

reticulate. (Scale bar - 10 μm) 

Figure 4. Impatiens balsamina L. 

5. Outstanding character of Ixora javanica (BI) DC 

Shrub; leaves simple. Inflorescences terminal, dichasial paniculated cymes. 

Flowers red, bisexual, actinomorphic, epigynous. Sepals (4), synsepalous, tubular. 

Petals (4), synpetalous, salverform, red. Stamens 4; filament very short; anthers 

yellow, dithecous, introrse. Ovary bicarpellary, syncarpous, axile placentation; styles 

long, stigmas bifid.  

Description of Pollen Morphology  

Tricolporate, zonocolporate, prolate spheroidal, small, 21.2-25.0 x 20.0-22.5 

µm in length and breadth; amb rounded; colpi longicolpate, 17.7-18.0 x 1.2 µm in 

length and breadth; pori lalongate, about 1.25 x 3.0 µm in length and breadth; exine 

1.2-2.5 µm thick, sexine as thick as nexine; sculpturing reticulate. (Scale bar - 10 μm) 

 

 
Figure 5. Ixora javanica (BI) DC 

6. Outstanding character of Catharanthus roseus (L.) G.Don 

 Perennial herbs. Leaves simple. Inflorescences axillary, 1-2 flowered cymes. 

Flowers pink, bisexual, actinomorphic, hypogynous. Sepals 5, aposepalous, 

persistent. Petals (5), synpetalous, pink. Stamens 5, epipetalous; filaments very short; 

anthers yellow, dithecous, longitudinal dehiscence. Ovary oblong, bicarpellary, 

syncarpous, axile placentation; style long and slender; stigma capitate.  
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Description of Pollen Morphology  

Tricolporate, zonocolporate, prolate spheroidal, large, 47.5- 52.5 x 42.5-45.0 

µm in length and breadth; amb triangular; colpi longicolpate, 47.5-50.0 x 1.2-3.7 µm 

in length and breadth; pori lolongate, about 7.5 x 5.0 µm in length and breadth; exine 

2.0-2.5 µm thick, sexine thicker than nexine; sculpturing reticulate. (Scale bar - 10 

μm) 

 

Figure 6. Catharanthus roseus (L.) G.Don 

7. Outstanding character of Vitex trifolia Linn. 

 Small trees. Leaves trifoliolate-palmately compound. Inflorescences 

terminal, paniculate dichasial cymes. Flowers purplish-blue, bisexual, zygomorphic, 

hypogynous. Sepals (5), synsepalous, campanulate, persistent. Petals (5), 

synpetalous, purplish blue. Stamens  2+2, didynamous, epipetalous; anthers 

dithecous, divergent, basified, introrse, longitudinally dehiscent. Ovary ovoid, 

bicarpellary, syncarpous; style terminal, filiform; stigma bifid.  

Description of Pollen Morphology  

Tricolpate, zonocolpate, suboblate, medium, 22.5-42.5 x 27.5-50.0 µm in 

length and breadth; amb rounded triangular; colpi longicolpate, about 20.0 x 7.5 µm 

in length and breadth; exine 1.2-2.0 µm thick, sexine as thick as nexine; sculpturing 

reticulate. (Scale bar - 10 μm) 

 

 
Figure 7. Vitex trifolia Linn.  
8. Outstanding character of Eclipta alba (L.) Hassk.  
 Annual herbs. Leaves simple. Inflorescences axillary capitula. Flowers 

white. 

 Ray florets unisexual, zygomorphic, epigynous. Petals (2), fused, ligulate, 

white. Stamens absent. Ovary bicarpellary, syncarpous, unilocular, basal 

placentation; style filiform; stigma bifids. 

 The disc florets bisexual, actinomorphic, epigynous. Petals (4), synpetalous, 

tubular, cream colour. Stamens (4), fused, syngenesious; filaments very short; anthers 

dithecous, longitudinally dehiscent. Ovary inferior, as in ray florets.  
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Description of Pollen Morphology  

Tricolporate, zonocolporate, oblate spheroidal, small, 19.3-20.0 x 20.0-20.7 

µm in length and breadth; amb rounded triangular; colpi brevicolpate, 3.0-10.0 x 1.0-

1.7 µm in length and breadth; pori lalongate, about 1.2 x 1.7 µm in length and 

breadth; exine 3.0-3.7 µm thick, sexine thicker than nexine; sculpturing echinate. 

(Scale bar - 10 μm) 

 

 

 

 

 

 

Figure 8. Eclipta alba (L.) Hassk. 

9. Identification character of Wedelia trilobata (L.) Hitchc. 

 Perennial creeping herbs. Leaves simple. Inflorescences heads or capitula. 

Flowers heterogamous, the outer ray florets and the inner disc florets. 

 Ray florets yellow, unisexual, zygomorphic, epigynous. Pappus (3), fused. 

Petals (3), ligulate, yellow. Stamens absent, ovary bicarpellary, syncarpous, 

unilocular, basal placentation; style long; stigma bifid. 

 Disc florets yellow, bisexual, actinomorphic, epigynous. Petals (5), petaloid 

(yellow). Stamens (5); anthers dithecous. Ovary bicarpellary, syncarpous, unilocular, 

basal placentation; style long; stigma bifid.  

Description of Pollen Morphology  

Tricolporate, zonocolporate, oblate spheroidal, medium, 20.0-22.5 x 21.2-22.5 

µm in length and breadth; amb rounded triangular; colpi brevicolpate, 5.0-7.5 x 0.2 

µm in length and breadth; pori circular, about 0.6 µm in diameter; exine 3.0-3.7 µm 

thick, sexine as thick as nexine; sculpturing echinate. (Scale bar - 10 μm) 

 

 
Figure 9. Wedelia trilobata (L.) Hitchc. 

Discussion and Conclusion 

 The present study of 9 species are insect pollinated flowers. One of the most 

important types of interaction between plants and insects is the transfer of pollen from 

the pollen sacs to the stigma in the flowering plants. In this study, insect pollinated 

flowers of Bauhinia purpurea, Coccinia indica, Ludwigia hyssopifolia, Impatiens 

balsamina, Ixora javanica, Catharanthus roseus, Vitex trifolia, Eclipta alba and 

Wedelia trilobata are having variation in pollen morphological characters.   

 Butterflies and moths have hairy bodies and long proboscides which can probe 

deep into tubular flower (Kimsey, 2016). In the present study, 6 species are pollinated 

Insect pollinated flower Ray and disc florets     Polar view of pollen              Equatorial view of pollen 
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by butterflies and moths. The pollen characters of these species are triporate, 

tetracolpate, tricolporate and tricolpate. Many flowers pollinated by bees and wasp 

vary in shape, colour and size. Yellow or blue flowers are often visited and flowers 

may have ultra-violet nectar guides, that help the insect to find the nectary. Bees are 

the most important pollinators (Kimsey, 2016). In this study, flowers pollinated by 

bees and wasp are 3 species. Pollen characters of these species are tricolporate. 

 Wasp pollinator are observed in the Bauhinia purpurea L.. Pollen grains are 

tricolpate, subprolate, large, colpi longicolpate and striato-reticulate, (Erdtman, 1952). 

 Bees pollinator are recorded in the Coccinia indica W.&A. and Wedelia 

trilobata (L.) Hitchc.. Pollen types of Coccinia indica W.&A. are tricolporate, 

subprolate, medium, colpi parasyncolpate, pori lalongated and reticulate. Tricolporate, 

oblate spheroidal, medium, colpi brevicolpate, pori circular and echinate of pollen 

grains are Wedelia trilobata (L.) Hitchc., (Erdtman, 1952). 

 Butterfly pollinators are found in Ludwigia hyssopifolia (G. Don) Exell, Ixora 

javanica (BI) DC., Vitex trifolia Linn. and Eclipta alba (L.) Hassk.. Pollen grains of 

Ludwigia hyssopifolia (G. Don) Exell are triporate, suboblate, medium, pori circular 

and reticulate.  Tricolporate, prolate spheroidal, small, colpi longicolpate, pori 

lalongate and reticulate of pollen grains are found in Ixora javanica (BI) DC.. Pollen 

grains of Vitex trifolia Linn. are tricolpate, suboblate, medium, colpi longicolpate and 

reticulate. Tricolporate, oblate spheroidal, small, colpi brevicolpate, pori lalongate and 

echinate of pollen grains are found in Eclipta alba (L.) Hassk., (Erdtman, 1952). 

 Moth pollinators are observed in the Impatiens balsamina L. and 

Catharanthus roseus (L.) G. Don. Pollen characters of Impatiens balsamina L. are 

tetracolpate, oblate, medium, colpi brevicolpate and reticulate. Pollen types of 

Catharanthus roseus (L.) G. Don are tricolporate, prolate spheroidal, large, colpi 

longicolpate, pori lolongate and reticulate, (Erdtman, 1952). 

 In conclusion, the aperture characters are based on their numbers and position. 

Pollen morphology has played an important role in splitting of genera. Insects and 

flowers both benefit from their specialized symbiotic relationships. Aperture type, 

shape and ornamentation are important characters in the taxonomy to identification of 

taxa. 

Classification of pollen grains based on Walker and Doyle. (1974-1975). 
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