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Abstract 

The present paper deals with the study of flowering phenology, flower dynamics, nectar production, 

chemical composition and flower visitors of Thunbergia erecta (Benth.)  T. Anderson (Acanthaceae)  

Thunbergia erecta is an herbaceous perennial climbing plant species belonging to the family 

Acanthaceae. The flowering season of this plant is throughout year. Flowers are axillary solitary or in 

pair. The flowers are blue purple tubular bisexual. And last for 2 days. Anthesis occurred during the 

morning. Anther dehisces in the mature bud.  Flower produce nectar from the nectary disc located at the 

base of ovary.  The amount of nectar and nectar concentration from flowers was recorded after every 

two-hour interval from 08.00hrs - 17.00hrs. The average volume of nectar was found to be 5µl. The 

average nectar concentration was found to be 28.16%. Sugars and Amino acid from floral nectars were 

detected by one directional thin layer chromatography. Nectar showed the presence of two sugars 

fructose and sucrose. Nectar showed four Amino acid L-cystine monohydrochloride, Glutamic acid, 

hydroxyl proline and tryptophan. Flower visitors were observed for their visits and behaviour during the 

flowering period. Bird and Ants were the main flower visitors.  
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 Introduction  

Thunbergia erecta is a herbaceous perennial climbing plant species in the genus Thunbergia native to 

western Africa. T. erecta belonging to family Acanthaceae.The flowers of the Acanthaceae usually have 

a well-developed nectariferous disc around the ovary. Presence of nectaries is a biological character as it 

is related to a vital function of pollination. Pollination is successful in many plant species as 

consequences of pollinators seeking nectar. (Southwick et al, 1981). A recent analysis of functional 

flower trait diversity showed that among various floral characteristic the concentration of amino acid is 
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one of the important traits shaping plant pollinator interactions (Fornoff et al 2017). Sucrose-rich nectar 

present. (Faegri and Van der pijl 1980). Nectar characteristic patterns of nectar secretion and availability, 

flower production spatial arrangement and morphological aspects of flowers and flower -visiting birds 

are important in order to understand the foraging behaviour of birds on flowers (Waser, 1982; Kearns and 

Inouye, 1993). This phonological pattern is associated with long-lived pollinators that set fixed daily 

foraging routes (Gentry 1974). Bird-pollinated plants are usually characterised by having brightly colour, 

odourless flowers, tubular and evenly curved corollas, diurnal anthesis (Faegri and Van der Pijl 1980). 

Flowers produce nectar and are adapted for pollination. In T. erecta due to bright colour of flower 

maximum bees and birds are attracted. 

Thus, the aim of the present work was to study flowering phenology, the nectar volume (µL), nectar 

concentration, chemical composition of sugars and amino acid and flower visitors in Thunbergia erecta. 

Material and Methods 

Study Area 

The present study was carried out in the campus of Shri Shivaji Arts, Commerce and Science College, 

Akot during January to April 2021. 

Flowering phenology  

A cultivated population of Thunbergia erecta in college campus was chosen for observations. Flowering 

phenology, time of anthesis and time of anther dehiscence was recorded during the peak flowering 

period. 

 Nectar Analysis 

  The time of nectar secretion was noted during the peak flowering period. The amount of nectar 

from flowers was recorded at 2hrs intervals during the flowering period. Nectar was extracted with 

micro-capillary tubes. Nectar concentration was determined using a hand-held sugar refractometer (Erma 

Japan) from 8.00hrs to 17.00hrs for 5 days during the peak bloom.  For the analysis of sugar and Amino 

acid nectar samples preserved in isopropanol as well as fresh nectar samples were used. The sugars 

present in nectar were studied by using thin layer chromatography. Nectar sample was loaded on the plate 

along with standard sucrose, fructose and glucose keeping a comfortable distance between the loaded 

nectar sample and standard sugars. Later the plates were run in a solvent prepared by mixing butanol-4 

parts + acetic acid 1 parts + distilled water 5 parts (4:1:5).  After solvent run, the silica gel plate was 

allowed to dry, sprayed with 1% aniline, 1% diphenylamine and 85% Ortho-phosphoric acid prepared in 

100 ml acetone. For amino acid detection solvent prepared by mixing n-butanol+acetic acid+water. 

(80:20:20). and sprayed with 0.1% solution of ninhydrin in acetone. A chromatogram for amino acids 

was developed as a standard for identification the colour characters were used to identify the amino acid 

and sugars present in the sample. 

 Flower Visitors 

Observations were made on the type of flower visitors during the peak flowering period.  The duration of 

visits, number of flowers was recorded at 2hrs interval. 
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Result and Discussion 

In Thunbergia erecta flowering period throughout years and but the peak flowering period was observed 

during month of February up to March. But, some species delay flowering process by about one month. 

Flowers open daily 07.00hrs-0800hrs. Anther dehiscence takes place between 11.00hrs-13.00hrs in the 

mature bud. Some species of acanthaceae flowers were available throughout the year, thereby ensuring 

the availability of resources for the hummingbirds at the study site. (Wolf 1970, Gentry 1974, stiles 

1975). Nectar volume, Nectar concentration, and floral morphometry in the acanthaceae species from 

serra da Bodoquena are similar to those describe in other neotropical areas. Floral nectar is secreted by 

plants to attract and reward of pollinators, and it plays a key role in the functional ecology of plants 

(Baker and Baker, 1983; Gonzalez-Teuber and Heil, 2009). In Thunbergia erecta nectar secretion begins 

in the young flower during morning 7.00hrs-8.00hrs. The quantity of nectar was measure on the day of 

flower opening at two hours intervals between 8.00hrs-17.00hrs. Nectar is thin. On an average the total 

amount of nectar measure during this period in each flower was 5µl (Table 1 & Graph 1). Maximum 

nectar production occurred during 13.00hrs-15.00hrs.The average nectar concentration was found 

28.16% during the peak flowering period (Table 1 & Graph 2). In Thunbergia erecta nectary disc is 

located at the base of ovary. The observations found that nectar secretion begins in the flower during 

morning 08.00hrs-09.00hrs. The two nectar sugars fructose and sucrose were identified. Sucrose present 

in abundant amount. Nectar amount in ornithophilous species is commonly high with diluted 

concentration 22-26% of sugar. (Howe and Westley 1997, McDade and Week 2004). Sucrose-rich nectar 

is present. (Faegri and Van der pijl 1980). Nectar showed four Amino acid L-cystine monohydrochloride, 

Glutamic acid, hydroxyl prolines and tryptophan.  Nectar secretion is more in old flowers than the young 

flowers. The flowers are large, nectar-rich, blue violet and tubular serve as strong visual cues to attract 

the birds, bees and Ants. The present observations showed that in Thunbergia small birds, bees and ants 

were the main pollinators. Among the peak flowering period observed in the study, in morning between 

07.00hrs -11.00hrs had greater number of pollinator visits per bout. Small coloured birds visited the 

flower throughout the day. Most of the bees visited in between 8hrs-12hrs. Ants visited throughout day. 

(Table 2). The hummingbirds was both high and low reward trapliner because of the corolla lengths and 

nectar offer in the visited flowers; and it visited flowers in foraging bouts at regular interval.(Sazima 

1981, Machado and Sazima 1987, piratelli 1997, Vasconcelos and Lom-bardi 2001). 
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Table 1.         Nectar Volume and Nectar Concentration in T. erecta 
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Table 2   : Flower visitor’s census in T.erecta 

Flower visitors Forage type Time of visit Flower visited 

Bees Nectar 08.00-12.00hrs 3-4 

Small coloured 

birds(unidentified) 
Nectar 13.00- 16.00hrs 2-3 

Ants Nectar 9.00- 17.00hrs 4-5 
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