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Abstract 

Scanning electron microsoopic studies were made on the patterns of spermoderm serface of eight 
species of Nicotiana L. (Sl anacrac) seeds, viz., Niotiana alata Link& Otto, N. amplexicalis N. T. Burbidge, 
N. benthamiana Domin, N. debneyi Domin, N. zlava R. Grah., N. slutinosa L., N. gossei Domin and N. hesperis 
N. T. Burbidge. Under SEM they show reticulate pattern but vary from each other in minute details 

which proved useful in their identification. 

Introduction 

A considcrable anount of wo1k on the spermodern structure of some solanaceous 

sceds with the help of light microscope (Corner, 1976) and SEM (Heywooud, 1969; 
Maycr &Poljakoff- Mayber 1975; Edmonds 1983; Farooqui & Bahadur, 1985; 
Gunn & Gaflney, 1974 and Srivastava & Bagchi. 1986) 

characteristic fcatures of diagnostic valuc. 
Secds of Nicoliana spccics arc minute and piovide little morphological variation and 

are diflicult to identify then as such or even under Light microscope (LM). The SEM 
study made by Farooqui and Balhadur (1%5 on the spermvlerm nicrosculpturing cf some 
Nicotiana spp. has little relcvance to taxonomic valuc since the grouping of various seeds 
into thick and thin radial walls arc not bascd on actual measurements and thus, give no 

we made te mark certain 

idca of its thickness.

present SEM study spermoderm structure of cight exotic species of Nicoliana 
were examined eg. N. alata Link & Otto, N. amplexicaulis N. T. Burbidgc, N . ben:hamiana
Domin, N. debneyi Domin, N. glauca R. Grah., N. glutinosa L., N. gossei Domin and N. 
hesperis N. T. Burbidgc. 

Material and Methods 

Fully mature and dried authentic seed samples of all the above mentioned species 
of Nicotiana were obtained from the Central Tobacco Rescarch Institute, Rajahmundry,
Andhra Pradesh. Sceds were washed with pure acetone, dried and subsequently moun- 
tcd on stubs with silver paint and coated with a thin layer of gold for 3 minutes at 10 
mA and 1 kV in a Edwards coating unit. To ensure uniformity, the flat middle wide 
arca of at least five seeds in each case were Scanned using Phillips 420 Transmission/

Scanning electron microscope at 20 kV. 

Observations

Seeds of.Nicobiana species are variously shaped and are usually flat, round, oval, trian- 
They are minute, the average seed size of the studied seceds are gular or Kidney-shaped.
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0.7070.118 x 0.482 0.097 mm 
appear lik fibrils, precipitate or crust under SEM. All Nicotiana seeds studied show reti- 

culate pattern with sinuate radial walls under light microscope and scanning electron 
microscope. However, under SEM minute variations in the spermoderm ornamen tation 
become more clear, which aie of imnense importance fcr seed identification as well as in 

taxonomic and phylogenetic evaluation. 
Nicotiana as observed under LM and SEM are 

Seeds are usually covered with dried mucilage which 

The d'agnostic characters of cigth species of 

N.alala (P1. 1, figs. 1, 2)-Sceds are oval or kidney-shaped and 0.865+ 0.092 x 0.67-t 
0.57 mm in size. The radial walls of the reticulum are 14-17 m thick and 
wavy. Surface of the cavity is granular. There is heavy deposition of mucilage 

in the form of fibrillar structures (shown by arrow in Pl. 1, fig. 2) on the spermoderm 

Surface. 
N. amplexicuulis (Pl. 1, figs. 3, 4)-Seeds are mostly kidney-shaped and 0.716-+0.067 x 

0.466 +0.038 mm in size. The radial walls of the reticulum are 26-29 um thick and wavy. 

The cavity as well as walls have heavy but uneven deposition of precipitate like mucilage 

(shown by arrow in Pl. 1, fig. 4) without fibrillar structures.

N. benthamiana (Pl. 1, figs. 5, 6)-Sceds are kidney-shaped and measure 0.516+0.04 

x0.379 0.036 mm in size. 
the walls have triangular pits (shown by arrowhcads in PI. 1, fig. 6) and aiddle lamellar 

region is grooved (shown by arrow in Pl. 1, fig. 6). Unlike N. amplexicaulis the radial 

walls are mostly smooth. 

cavity area, the surfacc of which has small irregular tubercles. 

N. debneyi (PI. 2, figs. 7,8)-Sceds are oval to triangular, 0.707-0.055 x 0.4830.062 

The radial walls are wavy and 21-25 am thick. Joints of 

Precipitate likc mucilage depositions are mostly confined to the 

nm in s 1zC. 
The radial walls of the reticulun are relativcly less wavy and 29-33 um thick. 

Joints of the radial walls possess protuberance (shown by arrow in Pl. 2, fig. 8). Cavity 
surlace possesses mucilage in the form of crusi. 

N. glauca (PI. 2, figs. 9, 10)-Seeds are mostly triangular to kidney-shaped, measuring

0.649-L0.045 x 0.42 +0.046 mm in size. Reticula of the spermoderm are mostly clon- 

gated, the radial walls are 14-17 um thick and smooth. 

(shown by arrow in Pl. 2, fig. 10) and joints of the walls have triangular pits (shown by 
arrow head in Pl. 2, fig. 10). Cavity surface is gi anular and occasionally bcars small 

tubercles. Mucilage on the spermoderm is scanty and as in N. alata it is present in the 

form of fibrillar and globular structures. 
N. glutin0sa (PI. 2, figs. 11, 12)-Seeds are usually triangular to rectangular in shape

and are 0.67+0.06 x0.408-+0.029 mm in size. The walls of the reticulum are 17-21l um 

thick and wavy. Joints of the walls may sometimes possess triangular pits (shown by 
arrow in Pl. 2, fig. 12). Cavity surface as obseved in N. amplexicaulis, is granular and 

coatad with mucilage in the form of precipitate. 

N. gossei (Pl. 3, figs. 13, 14)-Seeds are mostly kidney-shaped and measure 0.878 
0.086x0.578+0.073 mm in size. 
25-29 m thick and ridged at joints (shown by arrow in Pl. 3, fig. 14). The spermoderm
surface is covered by a heavy deposition of crust-like mucilage. 

N. hesperis (Pl. 3, figs. 15, 16)-Seeds are kidney shaped, 0.657 L0.043 x0.449t 0.004 
mm in s1ze. Reticulate radial walls of the spermoderm are 19-22 um thick and less wavy: 

Wall surface and the cavity surface both have tubercles which are irregular in shape
by arrow in Pl. 3, fig. 16). The surface also has coating of mucilage in the form oPG 

Cipitat. 

Middle lamella is grooved 

The radial walls of the reticulum are less wavy 
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Discussion
Seeds of Nicotiana species, under study, are minute ard exhibit minor variations mak- 

ing their identification difñcult. Howaver, SEM studies proved useful in elaborating 

details of the seed surface. The seeds range in size between 0.5160.04 x0.379+0.036 
mn (eg. N. ben'hamiana) and 0.8780.086 x 0.5780.073 mm (eg. N. gossei), whereas 

rest of the species vary in between these ranges. The seds are usually flat, globular, oval 
The or kidney-shaped, finely pitted and yellowish brown to brownish-black in colour. 

hilum 1s located at the extreme anterior end on one of the lateral sides of the seed. 

Variations in the spermoderm ornamentation of various seeds become more distinct 

when shserved under SEM. All the seeds of Vicotiana species studied show reticulate 
Thickening of the pattern of their radial walls and the surface has a mucilage coating. 

radial wall takes place during the development of the seced. The outer epidermal cells 
of the testa elongate radially and gradually thickens from inside, while the distal walls 

of the epidermis remains thin (Corner, 1976). Maturation of secd is followed by dehy- 

dration and duting this period distal part of the cell wall disintegrates and become muci- 

laginous. The mucilag and the cvticle collapse on the surface of the epidermal radial 
walls as a cnering and form a particular type of ornamentation on the secd surBace. 

Farooqi and BaB adu1 (1985), while studying the specmodcrm structure of N. plunbo 

gnifolia, N. trignophylla, N. alala, N. langsdorihi, V. clevrlandii and N. nudicaulis, categorised 
them in two main groups coasisting of thin and thick radial walls but without any data 

in terns of measurement. Spermodcrm of a soed may show miror variations in thickness 
and sinuation of radial walls f a reticulum. On an averagc, thinncst (14-17 an) and 
thick est (29-33 em) radial walls were recorded in N alata, N. glauca and N. debneyi 

ncdiun thickness (17-25 um) were found in respectivcly, while radial walls of 

N. benthamiana, N. glulinosa and M. hesperis. Some f the fcatures such as formation of 

triangular, pit-like structure at a mecting point of thrcc radial walls (cg. N. bentha- 

miana, N. glauca, N. glutinosa) and grooved middle lamella (eg. N. benthamiana, N. glauca) 
Further, occurrencc of mucilagc in havc taxonomic significance in their idertiication. 

various form on sceds eg. fibrc ike (N. alata, N. glauca), precipitate like (N. amplexicaulis,
N. benthamiana, N. glulinosa, N. hesperis) and crust like (N. debnuyi, N gossei) are also comple- 

mentary to other characters of diagnostic value. 
On the basis of characters observed by SEM, the stud ied secds of Nicotiana spccies 

can be categorised for identification as follows: 

Key-1 
Seeds 0.707 +0.118x 0.482.079 mm in size, having mucilage 

coating, spermodern with reticulate pattern of radial 
Nicotiana walls. 

1 Radial walls less than 25 jum thick 

2. Radial walls less than 17 um thick 

3 Middle lamella grooved N. glauca 

3. Middle lamella not grooved N. alata 

2 Radial Walls more than 17 m thick 

4 Middle lamella grooved 
4. Middle lamella not groovcd 

5. Wall smooth 

Wall rough 

N. benthamiana 

N. glutinosa 
N. hesperis 5. 
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Radial walls more than 25 um thick 
6. Joints of walls lack protuberance, walls rough 
6. Joints of walls have protuberance, walls smooth 

7. Wall distinct, less wavy 
7. Wall less distinct, wavy 

1. 

N. amplexicaulis 

N. gossei 
N. debneyi 

Acknowledgements 
The authors are grateful to Dr Akhtar Husain, CIMAP, Lucknow for his interest and 

cncouragement in this work and laboratory facilities. They are also thankful to Mr 
Ajay Kumar, Scientist, CIMAP, for help during this work. 

References 

CORNER, E. J. H. (i9/6). The seeds of Dicotyledons. Vol. I & I1. Cambridge University Press, Cam 

bridge. 
EpMONDS,J. M. (1983). Seed coat structure and development in Solanum L. section Solanun (Solanaceae). 

Bot. J. Linn. Soc., 87: 229-246. 
FAROOQUI, S. M. & BaHADUR, B. (1985). Studies on seed morphology (LM & SEM) cf American ico 

tiana L. (Solanaceac). Indian J. Bot., 8: 191-197. 
GUNN, C. R. & GaFF NEY, F. B. (1974). USDA Tech. Bult., 1471: 1-33. 
HEYwoOD, V. H. (1969). Scanning clectron microscopy in study of plant matei ials. Micron, 1: 1-14. 

MAYER, A. M. & PoLJaKOFr-MAYBER, A. (1975). The germination of seeds. Int. Sei. Monogr. Pure & Applied 
Biology, Vol. 5. 2nd Ed., Pergamon Press, Oxford, England. 

SRIVASTAVA, G. N. & BAGCH1, G. D. (1986). SEMstudics on the spermoderm s tructure of some medicinally 
important species of Solanaceac. Geophytology, 16 : 193-197. 

Explanation of Plates 

Plate 1 

Figures 1-6 SEM microphotographs showing spermoderm structure of Nicotiana species. 

1, 
3, 4. 
5, 6 

N. alata, arrow indicates fib:illar mucilage deposition in fig. 2 (1 x140, 2x350). 
N. amplexicaulis, arrow indicates precipitate type mucilage deposition in fig. 4 (3x200, 4x450). 
N. benthamiana, arrow indicates grooved ridele lamella and arrow head indica tes pit in fig. 6 (5x 200, 

6x450). 

2. 

Plate 2 

Figures 7-12. SEM microphotographs showing spermoderm structure of Nicoliana species. 
7,,8. N. debneyi, arrow indicates the protuberance in joint of walls in fig. 8 (7x 200, 8x 400). 
9, 10. N glauca, arrow indicates groovec middle lamella and arrow head ind'cates pit in fig. 10 (9x 200, 

10x 600). 
11, 12. N. gutinosa arrow indicates pit in hg. 12 (ll x 200, 12 x 540). 

Plate 3 

Figures 13-16. SEM microphotographs showing spermoderm structure of Nicotiana species. 

13, 14. N. gossei, arrow indicates the protuberance in joint of walls in fig. 14 (13 x160, 14 X330). 
15, 16. . hesperis, arrow indicates the rough wall in figs. 15 and 16 (15 x 250, 16x525). 
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