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Abstract

INTRODUCTION

Studies on foliar micro-morphology and pollen morphology of
some members of Solanaceae from the Jalukbari area of

Guwahati in Assam, India
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The present paper deals with the foliar micro-morphology and palynological characters of the
family Solanaceae occurring in Jalukbari, Guwahati, Assam. A total of 9 species belonging to 4
genera were recorded from the study area based on the collections made during August, 2015 to
July, 2016. The present study was represented by four genera Brugmansia, Datura, Nicotiana
and Solanum, with nine species. They were viz., B. suaveolens, D. metal, N. plumbaginifolia, S.
americanum, S. anguivi, S. macranthum, S. sisymbriifolium; S. torvum and S. virginianum.
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Solanaceae is one of the most important families of flowering plants having high economic
importance and ethnobotanical properties. It is popularly known as the ‘nightshade’ or ‘potato’
family. Solanaceae is widely distributed in a diversified range of ecological habitats in both
tropical and temperate regions. It consists of approximately 90 genera and 3000 species
(Jacobs & Eshbaugh 1983); 90 genera and 2800 species (Hickey & King 1988); 98 genera
and 2300 species (D’Arcy 1991) and 94 genera and 2950 species (Mabberley 2005). Das et
al. (2016) provided details of numerical representation of Solanaceae in the world as well as
in India. About 15 genera and 90 species have been reported from India (Hickey & King
1988), whereas 8 genera have been reported from Assam (Kanjilal et al. 1939). Recently,
Das et al. (2016) has recorded 22 species in 8 genera from the Sibsagar district of Assam.

Solanaceae is having a diverse range of medicinal properties and commercial
applications against a large number of ailments (Adedeji et al. 2007; Kumar & Kumar
2011). Important secondary metabolites like steroidal saponins and glycoalkaloids are reported
to be produced from the genus Solanum. Moreover, this genus is also reported to possess
antiviral and cytotoxic properties (Khan et al. 2006; Kumar & Kumar 2011). Many members
of this family are prized occupants of ornamental gardens.

MATERIALS AND METHODS

Study area: Assam is the gateway of North Eastern part of India. It is floristically very rich
due to its unique geographical location, diverse physiographic condition and variation in climate.
It falls under the IUCN recognized Indo-Burma biodiversity Hotspot, accounting for more
than 3,000 angiospermic plants (Chatterjee et al. 2013). Jalukbari, the study site lies on the



Western part of Guwahati city in Assam. It is located between 26º 08' N to 26º 10' N
latitudes and 91º 36' E to 91º 41' E longitudes and covers a total geographical area of about
10 sq km. The mighty Brahmaputra flows from the Northeast to Southeast direction alongside
Jalukbari. The floral diversity of the area is highly rich with about 3010 flowering plants
species (Chatterjee et al. 2013). A sum total area of Gauhati University campus, Satmile,
Sundarbari including the undulating hills of Lankeswar and Kaleswar falls under the belt of
Jalukbari.

Survey and Identification of specimens: Extensive field survey was carried out to collect
Solanaceous plant specimens from different localities in Jalukbari area of West Guwahati.
The collection of live specimens from their natural habitat was done at a regular interval of
time within the study period i.e. August, 2015 to July, 2016. The specimens were collected at
their flowering and fruiting stages. Efforts were also made to study the specimens in their
natural habitat by recording salient features on the field note book. Spot photographs and
GPS reading of the specimens were taken for future reference. Voucher specimens were
prepared following standard herbarium techniques (Jain & Rao 1977). Plants were identified
using local floras (Hooker 1885; Kanjilal et al. 1939; Joseph 1968; Balakrishnan 1971; Trimen
1974; Bordoloi 1982; Kalita 2006; Borah 2008), online herbarium databases like JSTOR,
KEW and EOL and confirmed by matching at GUBH. For updated nomenclature
www.theplantlist.org was consulted. Specimens were deposited at GUBH to obtain the
accession number and for future reference.

Micro-morphology: Foliar morphological characters were worked out following “Manual
of Leaf Architecture” by Hickey et al. (1999). Epidermal morphological study was carried
out following methods of Boulos and Beakbane (1971). Slides of acetolysed pollen grains
were prepared and described following Erdtman (1960) with slight modification of Nair
(1970). Before acetolysis the anthers were fixed in 70 % ethanol for 24 hours as pre-
treatment.

RESULTS

During the investigation, a total of 9 species belonging to 4 genera were recorded from the
study area. The genera include Brugmansia Christiaan Hendrik Persoon, Datura Linnaeus,
Nicotiana Linnaeus and Solanum Linnaeus under which the species were viz., B. suaveolens
(Humb. & Bonpl. ex Willd.) Bercht. & J.Presl, D. metal L., N. plumbaginifolia Viv., S.
americanum Mill.,  S. anguivi Lam., S. macranthum Dunal, S. sisymbriifolium Lam., S.
torvum Sw. and S. virginianum L. [Table 1; PLATE-I]. Keys to the genera were prepared
based on morphological characters.

Key to the genera

1a. Fruits capsule ……………................................................……..  2
1b. Fruits berry  ……................................................……………….  3
2a. Flower solitary, calyx much shorter than fruit; corolla less than 20 cm; fruits armed

…............................................................................................. Datura
2b. Flowers in terminal panicles; calyx almost covering fruit; corolla less than 5 cm;

fruits unarmed .......................................................................... Nicotiana
3a. Flowers axillary-solitary, pendulous; calyx almost covering the fruit; corolla more

than 20 cm long, infundibuliform; fruits unarmed ............................ Brugmansia
3b. Flowers in extra-axillary cymes, erect; calyx shorter or longer than fruits; corolla

less than 7 cm, rotate; fruits unarmed  ……………….................. Solanum
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PLATE-I. Solanaceous plants recorded from Jalukbari area: A. Brugmansia
suaveolens; B. Datura metel; C. Nicotiana plumbaginifolia; D. Solanum americanum;
E. S. anguivi; F. S. macranthum; G. S. sisymbriifolium; H. S. torvum; I. S. virginianum

Foliar morphology: This was done for all the 9 taxa, by studying the types and variations in
characters like laminar size, shape and symmetry; blade class; apex angle and shape; base
angle and shape; lobation; margin type; sinus shape and tooth shape. Striking difference was
observed in S. sisymbriifolium bearing pinnatisect and simple leaves, while the other studied
members possessed alternate and simple leaves. The leaf class ranged from macrophyll
category in B. suaveolens, S. macranthum and S. torvum to nanophyll category in S.
americanum. Exception was found in S. virginianum with wide obtuse nature in comparison
to acute nature of the other taxa. The detail results are compiled in Table 2.
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PLATE-II: Abaxial and adaxial Epidermal structure of : A & B. Brugmansia suaveolens;
C & D. Datura metel; E & F. Nicotiana plumbaginifolia; G & H. Solanum americanum;
I & J. S. anguivi; K & L. S. macranthum; M & N. S. sisymbriifolium; O & P. S.
torvum; Q & R. S. virginianum
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Delimitation of 9 taxa under 4 genera were well documented from the present
investigation on foliar micro-morphological studies. The shape and frequency of epidermal
cells, type of stomata, stomatal frequency and index, guard cell area, trichome types and size
were worked out. Results were presented in tables along with microphotographs [Table 3;
PLATES-II & III].

Pollen morphology: This was studied based on the results obtained from characters like
size in polar and equatorial views, P/E ratio, shape, exine thickness, and nature of aperture.
Pollen grains 3-zonocolporate with apertures in angular position in all the taxa, while 3-

PLATE-III: Trichomes of different taxa of Solanaceae: A & B. Brugmansia suaveolens; C
& D. Nicotiana plumbaginifolia; E & F. Solanum americanum; G & H. S. anguivi; I & J.
S. macranthum; K & L. S. sisymbriifolium; M & N. S. torvum; O & P. S. virginianum
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Table 4. Quantitative pollen morphological characters of Solanaceae occurring in Jalukbari,
Guwahati, Assam.

Species Pollen class Shape Average 
Polar 

diameter 
of pollen  

(µm) 

Average 
Equitorial 

diameter of 
pollen (µm) 

P/E 
ratio 

Average 
Colpous 
lengh of 
pollen 
(µm) 

Average 
Exine 

thickness of 
pollen  
(µm) 

Brugmansia 
suaveolens 

3-zonocolporate Prolate 36.66 26.76 1.36 28.96 2.93 

Datura metel 3-zonocolporate Prolate 28.22 20.16 1.39 23.46 2.38 

Nicotiana 
plumbaginifolia 

3-zonocolporate Prolate 24.19 20.52 1.17 19.06 1.31 

Solanum 
americanum 

3-colporate, 3-
zonocolporate 

Prolate 16.86 12.46 1.35 12.83 1.24 

Solanum anguivi 3-zonocolporate Prolate-
spheroi

dal 

18.33 17.23 1.06 14.29 1.61 

Solanum 
macranthum 

3-colporate, 3-
zonocolporate 

Prolate 17.23 14.66 1.17 13.56 1.53 
 

Solanum 
sisymbriifolium 

3-zonocolporate Prolate 15.39 12.09 1.27 13.93 1.64 
 

Solanum  torvum 3-colporate, 3-
zonocolporate 

Prolate 13.19 10.63 1.24 10.63 1.57 

Solanum  
virginianum 

3-colporate, 3-
zonocolporate 

Prolate 17.23 13.93 1.23 12.46 1.46 

DISCUSSION

Among the recorded 4 genera the specimens were viz., Brugmansia, Datura and Nicotiana
have one species each while Solanum has 6 species viz., Solanum americanum, S.anguivi,
S. macranthum, S. sisymbriifolium, S. torvum and S. virginianum.

The foliar micro-morphological comparison among the taxa revealed a range of striking
intra-generis and intra-specific variations. The epidermal cells ranges from irregular, polygonal
to rectangular with smooth (Datura, Nicotiana) or rough (Brugmansia) undulating curves.
In case of Solanum, all the taxa characterize with smooth undulating curves, except S.
americanum having rough undulating curves on epidermal cells. In case of microscopic
study, the most common type of stomata observed in all the taxa was anisocytic. However,
to some extent the stomata type also ranges from anomocytic to anomotetracytic. In addition
to the presence of above mentioned stomatal types, a few variations was also observed in
some of the taxa viz., the presence of diacytic, paracytic and brachy-paracytic in S. anguivi;
diacytic and hemiparacytic in S. americanum and hemicytic in N. plumbaginifolia. The
trichome density was found to be highest in S. torvum, while S. americanum ranks lowest.
The most exceptional point derived from trichome study was that D. metel lack trichomes in
its foliar epidermal region.

From the palynological point of view, the pollen grains of all taxa were 3-zonocolporate,
with apertures in angular position, while 3-colporate pollen grains were also found in S.
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colporate pollen grains were also found in S. americanum, S. macranthum, S. torvum
and S. virginianum. Shape of the pollen grains were prolate in majority of the taxa, with
only a single exception of prolate-spheroidal in S. anguivi [Table 4; PLATE-IV].



PLATE-IV: Pollen grains of different taxa of Solanaceae: A & B. Brugmansia suaveolens;
C & D. Datura metel; E & F. Nicotiana plumbaginifolia; G & H. Solanum americanum;
I & J. S. anguivi;  K & L. S. macranthum; M & N. S. sisymbriifolium; O & P. S.
torvum; Q & R. S. virginianum.
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