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Abstract 

Seed coat anatomy plays an important role in characterizing the species 

showing distinct variations. Seed coat anatomy of 3 species of Cucurbitaceae and 

2 species of Solanaceae were studied. Cucumis sativus Linn., Bryonopsis 

lanciniosa (Linn.) Naud. and Trichosanthes anguina L. are the members of 

Cucurbitaceae which shows number of cellular variations in each species, 

palisade tissues, parenchymatous cells, epidermal and vascular tissues with 

different structural pattern. Withania somnifera Dunal., Hyoscyamus niger Linn. 

are the members of Solanaceae which exhibiting wavy epidermal variations with 

thick ridges and furrows. Variations are also found in endosperm and cotyledon. 
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INTRODUCTION 

Seed is a complex and unique structure of spermatophytes. Scientifically seed were 

described and identified in various ways. Seed identification is one of the most 

important aspects in the research field and has attracted the attention of many plant 

scientists (1).  Seed is the basic input in Agriculture (2). Seed coat anatomy is one of the 

complex structure which gives the similar and dissimilar pattern of cellular variations. 

Therefore internal structural investigation of seed coat of Cucurbitaceae and Solanaceae 

has been undertaken. 

 

MATERIALS AND METHODS 

      Dry seeds of Cucumis sativus Linn., Bryonopsis lanciniosa (Linn.) Naud., Trichosanthes 

anguina L., Withania somnifera Dunal. Hyoscyamus Niger Linn. were collected from 

Mahatma Phule Krishi Vidyapeeth, Rahuri and some local places in Amravati. Firstly 

seeds were cleaned with alcohol. After cleaning, the seeds having hard seed coat were 

dipped in 30% alcohol for dehydration. Later on thin section of seeds were stained 

using double staining procedure and mounted finally in DPX mountant followed 

observation under the microscope for anatomical study. The text figures were sketched 

through camra lucida. The specimens and slides are deposited in the Botany 

department, Sant Gadge Baba Amravati University, Amravati. 

 

 

Journal of Global Biosciences 
ISSN 2320-1355 

Volume 5, Number 6, 2016, pp. 4238-4243 

Website: www.mutagens.co.in 

E-mail: submit@mutagens.co.in 

researchsubmission@hotmail.com 
 



Journal of Global Biosciences               Vol. 5(6), 2016 pp. 4238-4243 
ISSN 2320-1355  

http://mutagens.co.in                                                                                                                    4239 

OBSERVATIONS 

      In Cucumis sativus Linn. The outermost layer is epidermis. The epidermal layer of 

seed coat consists of radially elongated cells which have more or less thickened 

nonlignified walls known as collapsed epidermis. The hypodermal cells isodiametric 

while some are tangentially flattened. The cells with moderately thick lignified walls.  

The thickening forming a reticulum. Below the hypodermis sclerenchymatous zone of 

elongated cells wall developed with aerenchyma. Below the sclerenchyma, the 

parenchymatous and chlorenchymatous cells are developed. The parenchymatous cells 

are irregularly developed but chlorenchymatous cells   stretched thin walled. Seed 

anatomy offers an important structural variations for differentiation of seeds at cellular 

level. 

       The radially elongated epidermal cell measures 46.52 µm in length and 11.63  µm in 

breadth. The palisade cell measures 58.15 µm in length and 23.26 µm in breadth the 

aerenchyma cells are 34.89 µm in length and 23.26 µm in breadth. The parenchyma cell 

measuring 34.89 µm in length and 11.63 µm in breadth (Fig- 1, A-B) 

     In Bryonopsis lanciniosa (Linn.) Naud. anatomically the section shows outermost 

epidermal layer which is thick and slightly hairy and wavy at upper region. Thick 3-4 

layers of hypodermal cells are present below epidermis interspersed with highly 

cutinized cells at some places. The parenchyma cells are compactly arranged and quiet 

conspicuous below the hypodermis. The tannin cells present below parenchyma. The 

sclerenchymatous zones are compact in which aerenchyma cells are present followed 

by endosperm and cotyledon region.  

     The sclerenchyma cell measures 81.41 µm in length and 23.26 µm in breadth. The 

parenchyma cell measures 58.15 µm in length and 58.15 µm in breadth. The cutinized 

cell within the sclerenchyma measures 93.04 µm in length and 46.52 µm in breadth 

(Fig- 2 ,C-D) 

      In Trichosanthes anguina L. the seed coat distinguished into ridges and furrows. The 

outer epidermis is thick, walled with each other. In the furrow region vasculature well 

developed and composed of phloem towards peripheral region and xylem towards the 

center. The chlorenchyma layers are developed compactly arranged, below which 

endosperm cells and cotyledon region is present ( Fig- 3, E-F) 

     In Withania somnifera Dunal the epidermis wavy. The well developed ridges and 

furrows are seen on epidermal region. The innermost parenchymatous cells developed 

which are mucilagenous in nature. The endosperm layer well developed with cotyledon 

region which is parenchymatous. The cells are 44.39 µm in length 42.50 µm in breadth ( 

Fig- 4, G-H) 

    In Hyoscyamus niger Linn. the seed is transverse section shows an elliptical outline 

which is thick seed coat hairy simple histological structure. The outermost epidermis 

wavy and cuticularised. Ridges and furrows developed below the epidermis are 

thickened. The cells which are developed below outer layer are tangentially elongated. 

The endosperm region is cellular, polygonal. Cotyledon region shows oil globules. The 

endosperm cells measures 46.52 µm in length and 46.52 µm in breadth (Fig-5, I-J) 

 

DISCUSSION 

During anatomical investigation in Cucurbitaceae all the three species of this family 

shows number of variations in their seed coat pattern. In Cucumis sativus epidermis 

radially elongated and collapsed. Bryonopsis lanciniosa shows thick epidermis with 

hairs. Trichosanthes anguina shows thick cuticularised epidermis. In Cucumis and 

Bryonopsis shows number of cellular variations in which collapsed epidermis and 
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aerenchyma is of special importance as compared to Trichosanthes which shows special 

vasculature. In cellular variations number of layers developed like hypodermis, 

sclerenchyma, aerenchyma, parenchyma, chlorenchyma with well developed 

endosperm and cotyledon region. In Cucurbitaceae commonly two seed coat, outer 

crustaceous or horny, inner thin is a special distinguishing   characters (3). 

In Solanaceae, Withania somnifera exhibits wavy epidermis and mucilagenous nature of 

cell. Hyoscyamus niger is characterized by thick wavy epidermis with ridges and 

furrows, tangentially elongated cells, endosperm cellular, polygonal, cotyledon with oil 

globules. Normally in Solanaceae seed coat one; coriaceous or nearly so, two cotyledon 

with abundant endosperm or scanty; fleshy and semitransparent.  

The diverse nature of seed coat clearly distinguishes the seed taxa. The anatomical 

characters also contributes to the distinguishing characters for comparison of seed taxa. 

Cellular variations mostly found in parenchymatous cells, vasculature also. Epidermal 

variations mostly occurs in both the family. Presence of oil globules and mucilagenous 

nature of cells is a characteristic feature of Solanaceae. Anatomically seed coat shows 

complex structure. So seed identification by means of morphological and anatomical 

characters is very important for testing seed samples in agri and horticulture and in 

Paleobotany and archeology ( 4).  Bewley and Black (1982) gave the term of hard coat 

for the seeds which are inherited and induced by environmental factors, nutritional 

factors, high levels of  calcium and also promoting hard-coatedness and drying of seed is 

a special phenomenon involved in the development of the hard coat but in 

Cucurbitaceae and Solanaceae (5). The species which were studied shows crustaceous 

or horny and coriaceous, unitegmic nature respectively. In some seeds the endosperm is 

completely absent or may contain a very small amount of endosperm such seeds also 

called exalbuminous seeds. Seeds with endosperm or perisperm are called as 

albuminous seeds (6). In Solanaceae both the species shows endosperm in their seed 

coat which shows variations in their length and breadth.  

Seed coat characteristic feature in Cucurbitaceae were studied by Singh (7). Bhatnagar 

and Johri also mentioned seed coat anatomy in Cucurbitaceae (8). Singh and Dathan 

reported the structural complexity,  development of seed coat of Cucurbitaceae and 

taxnomic position on zanonioideae (9). Bahadur and Venkateshwarlu have reported 

seed and spermoderm characters in Solanaceae (10). Functionally the seed coats are 

responsible for preventing absorption of water or intake of oxygen, mechanical 

restraint. The seed coat effect also depends on hardness and softness, thin and thickness 

of seed coat. 

In Cucurbitaceae, Gunn reported two seed coat, outer crustaceous or horny, inner thin is 

a special distinguishing characters (1), but in our investigation anatomically seed coat 

shows crustaceous nature but collapsed type of epidermis alongwith in seed coat of 

Cucumis sativus  various cellular variations in them.  Zhang et al. contributed 

significantly on the seeds of Solanaceae and considered the morphotaxonomic evolution 

of seed taxa (11). In Solanaceae, Bahadur and Venkateshwarlu described spermoderm 

characters (10), but in our investigation taxonomically the seed coat of Withania 

somnifera shows thick wavy epidermis, mucilaginous mass outside the seed coat when 

treated with water this is due to mucilaginous cells present inside the endosperm. 

Taxonomically seed coat and internal anatomical characters reveals number of 

variations. The species studied among cucurbitaceae and Solanaceae members are 

distinguished by  variations in their shape, size and structure . 
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