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ABSTRACT

Solanum torvum Swartz commonly known as Turkey berry is an important medicinal plant distributed in tropical and subtropical 
countries. In order to its conservation, present study on its floral morphology, anthesis, pollen morphology, germination, viability, 
foraging behaviour of flower visitors and meiotic system of Solanum torvum has been undertaken. This plant blooms throughout 
the year with peak flowering in April-May and with fruiting till the shrub attains the height of 1-1.5 m. The flowers are small borne 
in extra axillary much branched cymes. Maximum pollen germination (70%) along with 115µm tubes develop in 10% sucrose 
solution supplemented with 100 ppm boric acid. It is diploid with 2n=24. Pollen grains are radially symmetrical and 
trizonocolporate. The mean pollen: ovule ratio is 1064:1. Apis dorsata is the effective pollinator. Flowers set fruit in bagged 
condition indicating self-compatible nature of the plant and the emasculated flowers failed to set fruit showing no evidence of 
obligate apomixis in this species.
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Reproduction is a natural means of increasing the number Flowering phenology—The number of flowers on ten 
of individuals of the same species and is vital for evolution and marked plants were counted periodically throughout the 
survival. For successful cultivation and conservation of flowering period. Initiation, peak and end of flowering were 
plants, the detail knowledge of plant reproductive biology is registered following the procedure after Dafni (1992). Number 
necessary (Moza and Bhatnagar 2007) and is of utmost of open flowers/plant/day was counted. Time of opening of 
importance (Gautam and Rohitash 2012). Reproductive flowers, anther dehiscence, and stigma receptivity was 
biology mainly focuses on flowering phenology, floral recorded. Stigma receptivity was determined by examining 
biology, pollen-pollinator interaction, pollen-pistil 100 stigmas at different stages of development for stigmatic 
interaction, breeding systems and gene flow through pollen secretion. Formation of fruits was observed periodically in 
and seeds and these are closely under the control of tagged floral buds on marked plants. The longevity of flowers 
environmental factors (Taiz and Zeiger 2003, Shivanna 2003). was observed by the method after Gill et al. (1998).  

Solanum torvum Swartz commonly known as “Turkey Pollen production/anther/flower—Mature anthers were 
berry” is an important traditionally used medicinal plant crushed in lactophenol-glycerine with aniline blue. A known 
belonging to the family Solanaceae. The plant is distributed dilution was placed on the grid and 10 replicate counts were 
throughout the tropical and subtropical countries and possess made using a hemocytometer (Barrett 1985). Morphology of 
antioxidant, anti-inflammatory, antimicrobial, antiviral and pollen was studied after acetolysis (Erdtman 1960). The size 
antidiabetic properties and is intensively used worldwide in of the pollen grains (for radio symmetric ones the diameter in 
the traditional medicine as poison anti-dote and for the the polar view, and for bilateral ones the polar and equatorial 
treatment of fever, wounds, tooth decay, reproductive axes) was measured in glycerine jelly (Wodehouse 1935) 
problems, spleen and liver enlargement and arterial using standard ocular micrometer. 
hypertension (Sivapriya and Srinivas 2007, Jaiswal and Meiosis—The young flower buds were fixed in 1: 3 acetic 
Mohan 2012). Over exploitation of the species for medicinal alcohol for 24 h and meiotic behaviour was studied by squash 
purposes, habitat fragmentation, urbanization and technique using 2% acetic carmine (Belling 1926). 
industrialization it has become endangered and facing Pollen viability—Pollen viability was checked by 0.2% TTC 
extinction. Since, there is urgent need for understanding its (2, 3, 5-triphenyltetrazolium chloride) solution in sucrose 
reproductive biology for its in situ and ex situ conservation following the method of Hauser and Morrison (1964).  In vitro 
present study has been undertaken. pollen germination was also carried out in 2 %, 5 %, 10 %, 15 

%, and 20 % sucrose solutions alone and in these sucrose MATERIAL AND METHODS
solutions supplemented with 100 ppm boric acid.

The present study was carried out on ten marked plants of Number of ovules/flower—Number of ovules/flower was 
S. torvum growing at Tripura University campus in natural recorded in the pistils fixed in formalin-acetic-alcohol by the 
conditions. Observations were recorded every day on procedure described by Shivanna and Rangaswamy (1993). 
flowering phenology, pollen biology, number of pollen and The number of ovules from the cleared ovaries were counted 
ovules/flower and pollen-ovule ratio and breeding system. using stereomicroscope. 
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Pollination and Breeding system: 30 floral buds were Pollen production—The number of pollen produced per 
tagged on 10 selected plants before anthesis and left for open anther varies between 30,500±8,524 and per flower varies 
pollination. These were emasculated and bagged. These at the from 1,58,620-1,92,620 (Mean:1,75,620).
time of stigma receptivity were pollinated with pollen Table 1—Values of different floral attributes of S. torvum.
collected from freshly dehisced anthers of the same plant or 

Floral attribute Value (Mean±SD)
from flowers of different plants between 0900-1100 h. The 

Number of flowers in an inflorescence 4.8 ± 0.04number of fruits formed in each hand pollination experiment 
No. of ovules/flower 165 ± 34.88was recorded.                              
Number of fruits/plant 18.4 ± 2.12

RESULTS AND DISCUSSION
Number of seeds/fruit 150.3 ± 21.57

Floral morphology—Flowers (23.2 ± 2.0 mm) are in small Pollen morphology: Pollen grains are trizonocolporate. 
terminal clusters (Fig. 1A), pedicillate (10.8-12.5mm), Polar axis P (18.62-) 19.07 ± 1.25 (-19.52) µm and Equatorial 
complete, actinomorphic, bisexual, hypogynous, white; diameter E (19.12-) 19.62 ± 1.47 (-20.12) µm. P/E: 0.97. 
sepals-5, polysepalous, spiny, persistent, green; petals-5, Exine (1.85 -) 2.17 ± 0.76 (-2.54) µm thick.
polypetalous, white, corolla lobes not curved; stamens-5, Pollen viability- The percentage of viable pollen as tested by 
filament short (1.5-2.0 mm), stout, slightly swollen at the base, 0.2% TTC (2,3,5-triphenyltetrazolium chloride) solution was 
whitish, anthers are more or less oblong (8-9 × 1-2 mm), 2- 63.20 ± 4.28. 
celled, basifixed, dehisces by apical pores, yellowish; ovary Meiotic study—The pollen mother cells undergo normal 
(2.5-3.0 mm), style long, slender (9.0-9.5 mm), stigma green, meiosis producing viable pollen grains. There are 12 bivalents 
wet, partially lobed (0.5-1.0 mm).Ovary bilocular with many at metaphase I indicating that it is diploid with 2n=24 (Fig.1F). 
ovules in each chamber (Table 1). Fruit is a globose berry with However, rarely some meiotic abnormalities in anaphase 
a persistent calyx, 10-20 mm wide, green; seeds are discoid, (abnormal separation of the bivalents and irregular distribution 
2mm broad, smooth, yellowish brown in color, glossy, of chromosomes) were also seen. Oyelana (2005) observed 
numerous, slightly reticulate. that the taxa of S. torvum had the smallest chromosomes which 
Flowering phenology—Flowers open between 06.00-07.00 were categorized by symmetrical chromosomes and regular 
h, anthers dehisce between 08.00 to 09.00 h followed by bivalents at meiosis. This was opposing to the views of Pringle 
stigma receptivity at 07.00-12.00 h.
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Fig. 1- Solanum torvum Swartz A. Flowering Plant; B-C. Floral visitors; D. Apis sp.; E. In vitro pollen germination in 100ppm boron+10% sucrose 
solution; F. Pollen mother cell showing 12 bivalents at metaphase .



and Murray (1993) who observed a significant complement Dafni A 1992. Pollination ecology: a practical approach. 
between large chromosome size and symmetry of New York. Oxford University Press, New York, Pp.250.
chromosome arms. Likewise, they observed this as a distinct 

Erdtman G 1960. The acetolysis method–A revised 
trend in chromosomes of many genera of the Solanaceae, 

description. Sv. Bot. Tidsskr. 54 261-264.
including few species of Solanum.
In vitro pollen germination—Optimum in vitro pollen Gautam PK & Rohitash 2012. Reproductive biology of 
germination was recorded in 10% sucrose solution. Addition Clerodendrum splendens (Verbenaceae). Journal of 
of boric acid in the sucrose solution enhanced the percentage Experimental Sciences 3 (8) 14-16.

of pollen germination and maximum pollen germination 
Gill GE, Ryan JR, Fowler T & Mort SA 1998. Pollination 

(70%) was obtained in 10% sucrose solution supplemented 
Biology of Symphonia globulifers (Cluiaceae) in Central 

with 100 ppm boric acid (Fig. 1E).  However, both 
French Guiana. Biotropica 30 139-144.

germination percentage and tube length decreased in 15% 
Hauser EJP & Morrison JH 1964. The cytochemical reduction sucrose solution alone as well as in combination with boric 

of nitroblue tetrazolium as an index of pollen viability. acid. Boron is known to combine with sugar to make a sugar-
Am. J. Bot. 51 748-752.borate complex which is translocated with greater facility 

rather than non borate sugar molecules and boron may Jaiswal BS & Mohan M 2012. Effect of Solanum torvum on 
enhance the sucrose uptake and stimulate germinating ability the contractile response of isolated tissues preparation in 
(Shivanna and Johri 1985). Mohi-ud-din et al. (2007) and fructose fed rat. Int. J. Pharm. Bio. Sci. 3 (3) 161-169.
Biswas et al. (2008) have also recorded similar observations. 

Mohi-ud-din G, Nawchoo IA & Wafai B 2007. Reproductive Pollen-ovule ratio—The mean pollen: ovule ratio is 1064:1.
biology of Picrorhiza kurroa Royle Ex Bnth.-An Pollination biology and breeding system—Several insects 
endangered medicinal plant of the north west Himalaya. and thrips visited the flowers frequently throughout the day 
Phytomorphology 57 109-116.(Fig. 1B, C & D). Among them Apis sp., Xylocopa sp., 

Amegilla sp. continuously visit the flowers and pollen grains Moza MK & Bhatnagar AK 2007. Plant reproductive biology 
adhere to their body parts which they transfer to another studies crucial for conservation. Curr. Sci. 92 243-244.
receptive stigmas.  Apis dorsata is the effective pollinator. 

Oyelana AO 2005. Karyotypic analysis and meiotic Thrips also enter the flowers even at bud stage for both pollen 
chromosomes in eight taxa of Solanum species and nectar and transfer pollen on the receptive stigma. A 
(Solanaceae). acta Satech 2 (1) 24-29.maximum fruit set of 92% was obtained under open 

pollination. Flowers emasculated (n=30) and bagged to Pringle G J & Murray BG 1993. Karyotypes and C-banding 
ascertain the occurrence of apomixis and there is no fruit set. patters in species of Cyphomandra Mart. ex. Sendtner 
Flowers bagged to check for self pollination (n =30) and a (Solanaceae). Botanical Journal of the Linnean Society 
maximum of 50% fruit set was recorded which indicates self- 111 331-342.
compatibility. The percentage fruit set through xenogamy was 

Shivanna KR & Johri BM 1985. The Angiosperm Pollen 
higher (60%) than through geitonogamy (43.33%).

Structure and function Wiley Eastern Ltd. Publisher, New 
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