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Abstract 

 
Seed morphology of Spergularia marina (L.) Griseb., occurring in wheat fields of Khairpur 

district, Sindh was carried out with Scanning electron microscope (SEM). Seed size, shape and 
surface were examined. The seed shape and surface exhibits great diversity, which provide valuable 
taxonomic information. In species under investigation both winged and unwinged type of seeds 
were found. Surface ornamentation showed heteromorphic characteristics of seed. 
 
Introduction  
 

Spergularia marina, a halophyte annual herb is native to California and is also found 
elsewhere in North America and beyond (Lum, 1975; Walker, 1992). It is commonly 
found in cultivated fields and waste lands of saline and sandy habitats (Ghazanfar & 
Nasir, 1986). It was first reported to occur in a wet saline marsh at Rittman, Ohio in 1978 
by Riehl & Ungar (1980). According to Ungar (1988) this plant community contains the 
largest seed bank ever reported for a flowering plant community. Memon et al., (2003) 
reported it as a dominant weed found in fields of wheat crop in Khairpur district, Sindh, 
producing about 5000 seeds per plant. It produces numerous capsules. Each capsule 
contains approximately 55 seeds, throughout its growing season (Ungar, 1988). Salisbury 
(1958) and Sterk (1969a) mentioned that heteromorphic seeds frequently occur within 
both populations and individuals. These seeds are dispersed from the mature capsules by 
the effects of wind and water. According to Stebbins (1974) these seeds possess several 
variable characteristics that can not be considered independently. The relation between 
intraspecific variation in seed morphology and dispersal is thoroughly treated by Morse 
& Schmitt (1985) and by Venable et al., (1987), who concluded that seed 
heteromorphism can produce substantial variation in dispersability. According to Sterk & 
Dijkhuizen (1972) the heteromorphism is genetically determined. Willson (1983) 
discussing the selective advantages of seed heteromorphism stated that seeds having a 
winged margin are dispersed farther than unwinged seeds.  Present paper aims to describe 
the variation in seed morphology investigated under SEM.  
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Review of literature 
 

Seed characterstics of Spergularia marina (L.) Griseb., have been observed with 
light microscopy by many workers. Gleason & Cronquist (1991) mentioned either 
winged or non-winged seeds in Spergularia marina. Davis (1967) reported smooth or 
densely tuberculate, unwinged or mixed (winged and unwinged) seeds. According to 
Meikle (1985) seeds are broadly pyriform, winged or unwinged. On the contrary, 
Ghazanfar & Nasir (1986) described ovoid, unwinged or dimorphic epidermal surface 
(smooth or finely tuberculate).  Whereas Ohwi (1984) described ovate, slightly flattened, 
minutely mammillate to nearly smooth and barely winged seeds in Spergularia marina. 
Light microscopy, however has a serious limitations due to the small size and fine 
sculpturing of such seeds. Therefore, a high resolution under Scanning Electron 
Microscope is essential for viewing their shape and finer surface features.   
 
Materials and Methods  
 

The seeds were obtained from the individuals of Spergularia marina growing in 
mixed population in wheat fields of Khairpur district. The seeds shape and surfaces of 
Spergularia marina were examined by SEM. The samples of seeds were mounted onto 
Stubs using double sided adhesive tape. The seeds were then coated with gold using JFC-
110 ion Sputter Coater for 8-12 minutes. The examination was carried out and 
photographed using 5 KV, with Jeol JSM-T100 SEM at NARC, Islamabad. The terms 
used for describing the seed surface patterns were adopted according to Stearn (1992). 
 
Results and Discussion 
 

Nearly a hundred capsules from different individuals were examined with the 
objective of determining of heterromorphic seeds. About 60-75 seeds were observed in 
each capsule which are not easily differentiated with stereomicroscope. Under the SEM, 
the seeds shapes with different surface structures can be differentiated. The seed shape 
and surface in the investigated taxon showed wide range of variations. Four types of 
seeds were observed in each capsule. Among them three types were unwinged and one 
type was winged. Each type is discussed below: 
 
1. Unwinged ovate with tuberculate (Fig. 1 A&B): This type of unwinged seed is ovate 
in shape having tuberculate surface pattern at the periphery, the central portion tending to 
be granulate. The seeds are relatively small, 0.5X0.25 mm. 
 
2. Unwinged ovate with tuberculiformis projections (Fig. 1 C&D): In this type of 
unwinged seed the shape is ovate. SEM investigation showed tuber-like projections on 
surface. Distinct lines of irregular pattern are arranged all over the surface.  The cells on 
surface are forming concentric rows of beaded strings of equal size. The beads or 
globules become compact at the tips of projections. The seeds are rather large as 
compared to other unwinged seeds, 0.7X0.4 mm. 
 
3. Unwinged ovate with striate pitted (Fig. 1 E&F): This type of unwinged seed is also 
ovate in shape. The surface sculpture is striate forming a distinct layer towards the 
narrow end of the seed. Surface is forming irregular pattern towards the periphery. Deep 
pits are irregularly arranged all over the surface. It’s size is somehow equal to first type, 
0.5X0.4 mm. 
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Fig. 1. Scanning electron micrographs of unwinged seeds of Spergularia marina. A,C & E, seed 
shape; B,D & F, seed surface. Bar: A,C,E =100 µm; B, F =10 µm; D =20 µm. 
 
4. Winged ovate with papilliformis protuberances (Fig. 2 A,B,C,D&E): This type of 
seed is a unique character of the investigated species. The seed shape is distinctly 
different from all other seed types in which the common seed shape is unwinged ovate. In 
this type the seed shape is ovate having wing (membranous border) which is attached 
around the margin of the seed. The surface sculpture is showing irregular lines and 
beaded strings as in type two. SEM revealed nipple-like projections present on surface. 
The seeds are relatively large, ca. 0.9 mm in diam.  



RABIA ASMA MEMON ET AL., 1426 

 
Fig. 2. Scanning electron micrographs of winged seed of Spergularia marina. A, seed shape; B,C,D 
& E, views of seed surface and wings. Bar: A = 500 µm; B,E =50 µm; C =10 µm; D =200 µm. 
 

Present findings are congruent with the findings of Davis (1967) and Meikle (1985), 
who reported both winged and unwinged seeds. Similarly, Ohwi (1984) reported ovate 
and barely winged seeds in Spergularia marina which support the present results. 
However, they could not differentiate among four types with diverse surface sculptures as 
described in the present study using SEM.  
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Conclusion 
 

The result of present investigations with SEM depicts the heteromorphic seed 
features of Spergularia marina, which will be considered as additional useful taxonomic 
character.  
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