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ABSTRACT 

The Seeds of ten plants belonging to six families (Asteraceae, Acanthaceae, Convolvulaceae, Oleaceae, 

Plantaginaceae and Solanaceae) of Gamopetalae were studied by using Scanning Electron Microscope. 
Macro and Micromorphological characters including seed shape, colour, size,and seed surface patterns 

were studied and data are presented here. The seeds are distinct by three principal diagnostic characters; 

Seed shape, mode of colouring and seed surface topography. Special emphasis was given to the 
cypsela/seed surface characters like primary sculpture, anticlinal walls, periclinal walls and  secondary 

sculpture . 
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INTRODUCTION 
Surface ornamentations were seen to be significant for taxonomic relationship within the family and 

between the families. Seed morphology has provided useful characters for the analysis of taxonomic 

relationship in a wide variety of plant families. Surface study of seeds/cypselas is useful in taxonomic 
discussion. In their interesting reviews Barthlott (1981) and Stace (1984) have discussed systematic 

application of SEM studies of foliar epidermal characters in flowering plants. Karcz et al., (2005) also 

stated that the microstructural properties of seed surface can be useful for delimiting taxa at various 

levels. The exomorphic features of seeds are useful for identification of different species and genera of 
various angiosperm families. Surface patterns of seeds/cypselas of ten plants belonging to six families of 

Gamopetalae using the SEM, are described here. 

 

MATERIALS AND METHODS 

Mature dried seeds/cypselas of ten plants of Gamopetalae were studied using SEM. These seeds/cypselas 

were affixed on aluminum stub and covered by double sided adhesive tape. The seeds were coated with 

gold and examined at a range of magnification in an Evo18 Scanning Electron Microscope at USIC, 
Rajasthan University. Seed size was obtained by Verniar Calipers scale. 

The following ten plants belonging to six families of Gamopetalae were studied. 

Helianthus annuus L. (Asteraceae) 

Tagetes erecta L. (Asteraceae) 

Zinnia elegans Jacq. (Asteraceae) 

Xanthium strumarium Linn.  (Asteraceae) 

Adhatoda vasica Nees. (Acanthaceae) 

Ipomoea purpurea (L.) Roth. (Convolvulaceae) 

Nyctanthus arbor-tristis (Linn.)  (Oleaceae) 

Antirrhinum majus L. (Plantaginaceae) 

Nicotiana tabacum Linne. (Solanaceae) 

Petunia hybrida Vilm. (Solanaceae) 
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RESULTS AND DISCUSSION 

1. Helianthus annuus L. - Cypselas are black in colour with grey white edible kernel inside, with 

maximum length and breadth of 6.2x 3.5mm. Cypselas are conical in shape. Primary Sculpture appears to 
be smooth and striated. The anticlinal walls are undulate, thick and raised. The periclinal walls are deeply 

concave and secondary sculpture appears to be rugose type. Cell shape appears to be linear. Transverse 

walls not clear (Figures 1-3). 
2. Tagetes erecta L.  - Cypselas are lightly shaded and needle like in shape and have a straw like structure 

with maximum length and breadth of 11.1x1.1 mm. Primary sculpture appears to be reticulate pattern of 

more or less rectangular cells. The anticlinal walls are more or less straight, thick and raised. The 

periclinal walls are deeply concave. Secondary sculpture appears to be reticulate (Figures 4-6). 
3. Zinnia elegans Jacq.- Cypselas are light brown in colour and oblong to obovate in shape with 

maximum length and breadth of 9.2x2.4mm. Primary sculpture appears to be reticulating having more or 

less rectangular cells. The anticlinal walls are thick, raised and undulated. Flakes of wax like depositions 
are also seen on the surface. The periclinal walls are deeply concave. Secondary sculpture appears to be 

reticulate (Figures 7-9). 

4. Xanthium strumarium Linn. - Cypselas are brown in colour and ovoid in shape with maximum length 
and breadth of 13.2x6.3mm. The surface is covered with long spines. Spines are broad at base with 

hooked pointed apices. Primary sculpture appears to be reticulate. Cell shape appears to be polygonal. 

Anticlinal walls are depressed and periclinal walls are convex. Clefts are seen in between the cells. 

Depositions of wax granules can be seen on the surface (Figures 10-12). 
5. Adhatoda vasica Nees.- The fruit is small, clavate and capsule containing four globular seeds .Seeds 

are dark brown in colour and triangular in shape with maximum length and breadth of 4.4x3.6 mm. 

Primary sculpture appears to be rugose reticulate having irregular cell walls. The anticlinal walls are 
depressed, therefore furrows are formed between the cells. The periclinal walls are convex and secondary 

sculpture appears to be rugose type. Cell shape is irregular. The surface appears to be an irregular network 

of strings (Figures 13-15). 

6. Ipomoea purpurea (L.) Roth. - Fruit is subglobose to ovoid capsule. It is six valvate and contain 3-6 
seeds .The Seeds are dull brown to black in colour and wedge shaped with horse shoe shaped scar and 

with maximum length and breadth of 4.0x5.8mm. The surface is covered with large granules of 

epicuticular wax that obscure the underlying surface patterns. Cell shape is not clear (Figures 16-18). 
7. Nyctanthus arbor-tristis (Linn.) - Fruits are flat and compressed round capsules with two sections each 

containing a single seed. Seeds are brown in colour and heart shape with maximum length and breadth of 

17.2x12.1mm. Primary sculpture appears to be reticulating having polygonal cells. Anticlinal walls are 
undulated and raised. Periclinal walls are depressed. Secondary sculpture appears to be reticulate (Figures 

19-21). 

8. Antirrhinum majus L. - Fruit is an ovoid capsule containing numerous small seeds. Seeds are brown in 

colour and undulate in shape and have maximum length and breadth of 0.5x0.1mm. Seed surface shows 
raised ribs and furrows. Primary sculpture appears to be reticulating having more or less rectangular cells. 

The anticlinal walls are thick, undulated, raised and covered with rod like thickenings. The periclinal 

walls are concave and covered with numerous beads (Figures 22-24). 
9. Nicotiana tabacum Linn. - Fruit is capsule, ovoid or ellipsoid with a short apical beak. Seeds are dark 

brown in colour and egg shaped with maximum length and breadth of 0.75x0.53mm. Primary sculpture 

appears to be rugose. The shape of cells is not clear. Spirally running anticlinal walls are thick and 
distinctly raised. Periclinal walls are deeply concave. Clefts are seen in between the cells. Secondary 

sculpture appears to be papillose reticulate type (Figures 25-27). 

10. Petunia hybrida Vilm.- Fruits are capsule, conic, smooth and glandular. Seeds are brown in colour 

and they are very small and round in shape with maximum length and breadth of 0.6x0.5mm. Primary 
sculpture appears to be stellate. The wavy anticlinal walls are depressed therefore forming furrows at 

some places in between the cells. The periclinal walls are convex (Figure 28). 
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Figures (1-3): Cypsela and spermoderm patterns in Helianthus annus 

1- Cypsela, x 82; 2- Surface, x 500; 3- Surface, x 1000 
The morphology of seeds and cypselas of ten plants belonging to five families of Gamopetalae were 

studied with SEM. Many variations were observed in size, shape and colour of seeds and surface 

patterns in the studied families of Gamopetalae. The shapes observed in selected families of 
Gamopetalae include ovoid, round, undulate, heart shape and triangular. The colour of seeds are 

highly diagnostic and of systematic interest amongst the taxa. The colour of seeds was mostly black 

and brown. The seed surfaces of the studied taxa have great variation include smooth, rough, spiney 

and reticulate types. 
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Figures (4-6): Cypsela and spermoderm patterns in Tagetes erecta 

4- Cypsela, x 132; 5- Surface, x 500; 6- Surface, x 1000 
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Figures (7-9): Cypsela and spermoderm patterns in Zinnia elegans 

7- Cypsela, x 66; 8- Surface, x 500; 9- Surface, x 3000 
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Figures (10-12): Cypsela and spermoderm patterns in Xanthinum strumarium 

10- Cypsela, x 92; 11- Surface, x 324; 12- Surface, x 630 
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Figures (13-15): Seed and spermoderm patterns in Adhatoda vasica 

13- Seed, x 100; 14- Surface, x 500; 15- Surface, x 1000 
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Figures (16-18): Seed and spermoderm patterns in lpomoea purpurea 

16- Seed, x 144; 17- Surface, x 500; 18- Surface, x 1000 



Indian Journal of Plant Sciences ISSN: 2319-3824 (Online) 

An Online International Journal Available at http://www.cibtech.org/jps.htm 

2012 Vol. 1 (2&3) July-Sept. & Oct.-Dec, pp.267-280/Sharma et al. 

Research Article 

275 

 
Figures (19-21): Seed and spermoderm patterns in Nyctanthes arbor-tristis 

19- Seed, x 74; 20- Surface, x 200; 21- Surface, x 400 
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Figures (22-24): Seed and spermoderm patterns in Antirrhinum majus 

22- Seed, x 402; 23- Surface, x 751; 24- Surface, x 649 
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Figures (25-27): Seed and spermoderm patterns in Nicotiana tabacum 

25- Seed, x 428; 26- Surface, x 1000; 27- Surface, x 1100 
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Figures (28-30): Seed and spermoderm patterns in Petunia hybrid 

28- Seed, x 600; 29- Surface, x 1000; 30- Surface, x 3000 

 
According to seed exomorphologist the variations in seed colour, shape and size are of great importance. 

The observation of seed surface by using SEM showed different surface ornamentations which could be 

considered major significant diagnostic attributes to facilitate the sepration of taxonomic unites. Seed 
morphology provides a number of characters useful for species identification, phylogenetic inference and 

character state evolution (Johnson et al., 2004; Attar et al., 2007; Moazzeni et al., 2007; Mostafavi et al., 

2013). Observations in many plant groups showed that seed morphology and anatomical features are 

taxonomically important (Esau, 1977; Barthlott, 1984; Werker, 1997; Abdel Khalik and Maesen, 2002; 
Akbari and Azizian, 2006; Abdel Khalik, 2010; Kaya et al., 2011; Abdel Khalik and Hassan, 2012; Bona, 

2013).  
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Table 1: The morphology of seeds micro morphological characters in the species studied 
S. 

No

. 

Taxa Family 

Shape of 

Cypsela/ 

Fruit 

Size Colour 
Primary 

Sculpture 
Cell Shape 

Anticlinal 

walls 

Periclinal 

walls 

Secondary 

Sculpture 

Other 

Features 

1 
Helianthus 

annus L. 

Asteraceae              

( Helianthae) 
Conical 6.2x3.5mm Black 

Smooth and 

striated 
linear 

Thick, raised 

and undulated 

Deeply 

concave 
Rugose - 

2 
Tagetes erecta 

L. 

Asteraceae       

(Tagetae) 
Needle like 11.1x1.1 mm 

Black and 

white 
Reticulate 

More or less 

rectangular 

Straight and 

raised 

Deeply 

concave 
Reticulate - 

3 
Zinnia elegans 

Jacq. 

Asteraceae              

( Helianthae) 

Oblong to 

Obovate 
9.2x2.4mm Light brown Reticulate 

More or less 

rectangular 

Thick, raised 

and undulated 

Deeply 

concave 
Reticulate 

Flakes of wax 

like deposition 

present on 

surface 

4 

Xanthium 

strumarium 

Linn. 

Asteraceae              

( Helianthae) 

Ovoid with 

pointed apex 
13.2x6.3mm Brown Reticulate 

Appears to be 

polygonal 
Depressed Convex Not clear 

Deposition of 

wax granules 

can be seen on 

the surface 

5 
Adahatoda 

vasica Nees. 
Acanthaceae Triangular 4.4x3.6 mm 

Dark brown or 

green 

Rugose and  

reticulate 
Irregular Depressed Convex Rugose 

Surface is 

covered with 

large granules 

of epicuticular 

wax 

6 

Ipomoea 

purpurea (L.) 

Roth. 

Convolvulace

ae 

Wedge or 

Triangular 
4.0x5.8mm Black Not clear Not clear Not clear Not clear Not clear - 

7 

Nyctanthus 

arbor-tristis 

(Linn.) 

Oleaceae 
Heart shape 

to round 

17.2x12.1m

m 
Brown Reticulate Polygonal 

Undulated and 

raised 
Depressed Reticulate - 

8 
Antirrhinum 

majus L. 

Plantaginacea

e 

Undulate or 

round 
0.5x0.1 mm Black 

Reticulate 

with ribs and 

furrows 

More or less 

rectangular 

Thick, 

undulated and 

raised 

distinctly 

Concave 
Striated and 

beaded 
- 

9 

Nicotiana 

tabacum 

Linne. 

Solanaceae Egg shape 
0.75x0.53m

m 
Brown Rugose Not clear 

Thick and 

raised 

Deeply 

concave 
Papillose 

Papillae are 

present on the 

surface 

10 
Petunia 

hybrida Vilm. 
Solanaceae Round 0.6x0.5mm Brown Stellate star like depressed Convex Not clear - 
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The results of present study also show that seed micromorphological characters are useful in identification 

of plant species and on this basis the affiliations of the genera studied could be arranged in forking key.                                 
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