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Abstract 

SpermacocePusilla is an uncommon erect annual herb. It belongs to Rubiaceae family. S. Pusilla grows to a height of 60 cm. 
The stem is 4-angled and sparsely pubescent. The leaves are sessile, linear-oblong, adaxially densely scaberulous to hispidulous and 
abaxially glabrous to pilosulous.  It occurs in open damp sandy soils and along roadsides during rainy and winter season. Individual 
plants are multi-stemmed and they branch out forming bushy habit.  The plants appear from the seed following the monsoonal rains in 
June. They grow quickly, flower from July onwards and extend up to February depending on the soil moisture status. But, flowering 
intensity is confined to September-October months. Individual plants flower for about two months. The flowers are monomorphic and 
homostylous. Individual inflorescences complete flowering in ten days. Thrips were found to use the flower buds for breeding. They 
were abundantly present in bud stage and emerged out following anthesis and fed on both pollen and nectar. The thrips collected the 
forage continuously from the flowers of the same and nearby conspecific flowering individuals, the activity of which resulted in self- 
or cross-pollination. After anthesis, the flowers were indiscriminately foraged by the bee, Apisflorea, the fly, Helophilus species and 
the butterflies, Euremahecabe (Pieridae), Castaliusrosimon (Lycaenidae), Pelopidas mathias and Borbocinnara (Hesperiidae) the bee 
foraged for pollen while the fly and butterflies foraged for nectar only.  The bee and butterflies were the regular foragers. The study 
suggests that S. pusilla flowers and bees and butterflies have mutual interactions which benefit both, the former for pollination and the 
latter for food.   
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Introduction 
                Loss of biodiversity is occurring on a global scale and at an ever-increasing rate. This is especially true in herbaceous layer 
than in any other stratum, whether it is forest ecosystem or other natural eco-habitats. The factors for biodiversity loss are many but 
the most important ones are land use for urban and industrial development and conversion to agriculture. These activities exacerbate 
the loss of native species, especially in the herbaceous cover through habitat destruction or alteration and the introduction of invasive 
species. Herb flora in herbaceous layer is important in carpeting the soil and the benefits associated with it. Their growth controls soil 
erosion, enhances soil fertility, water infiltration and percolation and provides ideal ecological conditions for the growth of woody 
shrub and tree flora. Further, the herb flora also provides nesting, breeding, feeding and resting stations for a wide variety of insects 
and other animals as well. The herbaceous taxa contain higher foliar concentrations of essential nutrients than woody over-storey 
species and are capable of rapid uptake and temporary storage of nutrients during periods of high nutrient availability. They re-
translocate these nutrients to support the growth during periods of active biomass accumulation. Of the herbaceous taxa, perennial and 
biennial plants have a unique role in habitat ecology. In this connection, the present study was contemplated to provide details of plant 
and insect interactions with Spermacocepusilla, is an herbaceous species which is very important rainy season plant to cover the soil.  
 
Objectives 
 To describe reproductive aspects of the plant occurring in the herbaceous layer of open habitats of Visakhapatnam. 
 To provide information on flowering seasons, flower morphology and floral biology of the plant.  
 To record the foraging activity schedules of different classes of insects with reference to anthesis, anther dehiscence and flower 

life span. 
 To evaluate the importance of forage (nectar and pollen) to insects during the period of their availability. 
 The role of plant to be studied in the herbaceous layer with reference to other herbaceous flora. 
 To understand how these plants are important as food sources for various insects. 

 
Materials and Methods 
 Observation of Plant Phenology and Floral Biology. 
 Determination of Anthesis and Anther Dehiscence by using 10x Hand lens.  
 Examination and Analysis of Nectar Reward (Dafni et al. 2005) by using Hand Sugar Refractometer (Erma, Japan).  
 Paper Chromatography Method. 
 Determination of Pollen output by using Compound Microscope (40x objective, 10x eye piece).  
 Determination of Stigma Receptivity (Dafni et al. 2005). 
 Observation of Foraging Activity of Insects by using Nikon 40x Digital SLR (10.1pixel). 



 

  

  
 

INTERNATIONALJOURNALOF MULTIDISCIPLINARYEDUCATIONALRESEARCH 

ISSN:2277-7881; IMPACT FACTOR :6.514(2020); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal: VOLUME:10, ISSUE:2(3), February:2021 

Online Copy Available: www.ijmer.in 

 

 
24 

 

Study Area:Visakhapatnam is located on the east coast of India in the State of Andhra Pradesh. It lies between 17°42’N Longitude and 
82°18’E Latitude and consists of hills, the plains and the seacoast. There are two hill ranges, namely the Yarada Hill range and the 
Kailasa Hill range that support good vegetation, mostly scrub flora. In Visakhapatnam, the wild vegetation in some areas of Andhra 
University campus and nearby areas was selected for the present study. The campus is known for its unique location with deciduous 
scrub jungle type of vegetation dotted here and there with some evergreen tree species.  
 
Plant Phenology: The plant is an uncommon erect annual herb.  It grows to a height of 60 cm. The stem is 4-angled and sparsely 
pubescent. The leaves are sessile, linear-oblong, adaxially densely scaberulous to hispidulous and abaxially glabrous to pilosulous.  It 
occurs in open damp sandy soils and along roadsides during rainy and winter season. Individual plants are multi-stemmed and they 
branch out forming bushy habit.  The plants appear from the seed following the monsoonal rains in June. They grow quickly, flower 
from July onwards and extend up to February depending on the soil moisture status. But, flowering intensity is confined to September-
October months. Individual plants flower for about two months. The inflorescence is terminal and axillary in position with many-
flowered clusters which run together to form a spike-like appearance. Individual inflorescences produce 43.44 ± 14.76 flowers which 
are intermixed with bracteoles. The flowers are monomorphic and homostylous. Individual inflorescences complete flowering in ten 
days.  

 
  Habit                                                  Twig                                Flowering inflorescence 
 
Flower Morphology: The flowers are sessile, funnel-shaped, and stand out prominently against the foliage. The flowers are small (4.9 
± 0.3 mm long and 2.1 ± 0.4 mm wide), white, odourless, actinomorphic and bisexual. The calyx is glabrescent to densely puberulent, 
hypanthium portion turbinate. The calyx lobes are four, green, linear-lanceolate and 0.6-1.2 mm long.  The corolla is white, funnel-
shaped (2.7 ± 0.4 mm long), tubular part glabrous and the lobes are linear-lanceolate, 0.8-1.5 mm long, pubescent both outside and 
inside. The stamens are four, white, exserted, epipetalous and alternipetalous; the filaments are slender with 1 mm long creamy white 
dithecous anthers, dithecous and stand in close proximity to the stigma. The ovary is bicarpellary, bilocular, syncarpous with two 
ovules on septal placentation and together with style and stigma it is 3.8 ± 0.4 mm long. The style and stigma are white and spring up 
from the center of the flower; the style is 2.4 ± 0.5 mm long and terminated with a pubescent bifid stigma. The stigma is situated 
almost at the height stamens and positioned in close proximity with the anthers. 
 
Floral Biology: The flowers open during 0700-0800 h and the anthers dehisce just before anthesis by longitudinal slits.  The pollen 
grains are white, powdery, oblate-spheroidal, 8 to 10 apertures, zonocolporate, wall ornamentation, perforate, sexine granulate and 34 
± 2.4µm in size.  The pollen output per anther is 210 ± 29.93 and per flower is 842 ± 117. The pollen-ovule ratio is 421:1. The close 
proximity between the stigma and anthers facilitates autonomous selfing during flower life. The stigma is wet, shiny and receptive 
during anthesis and the receptivity ceases at 1700 h of the same day.  The nectary disc present around the ovary secretes nectar in 
traces only. The flowers close back partially at 1800 h. The petals, stamens, style and stigma fall off on the next day while the calyx 
gradually bulges into fruiting calyx. 
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Different stages of anthesis 
Foraging Activity: Thrips were found to use the flower buds for breeding. They were abundantly present in bud stage and emerged out 
following anthesis and fed on both pollen and nectar. The thrips collected the forage continuously from the flowers of the same and 
nearby conspecific flowering individuals, the activity of which resulted in self- or cross-pollination. After anthesis, the flowers were 
indiscriminately foraged by the bee, Apisflorea, the fly, Helophilus sp. and the butterflies,  Euremahecabe (Pieridae), Castaliusrosimon 
(Lycaenidae), Pelopidas mathias and Borbocinnara (Hesperiidae) during 0800-1500 h with concentrated activity during 0900-1100 h. 
Of these, the bee foraged for pollen while the fly and butterflies foraged for nectar only.  The bee and butterflies were the regular 
foragers while the fly was an occasional forager. Of the total foraging visits of insects, bee visits accounted for 24%, the fly 14% and 
butterflies 62%.  The bees and butterflies being regular foragers made multiple visits to the same flowers/inflorescences of different 
conspecific plants in quest of more forage effecting both self- and cross-pollination. The occasional fly forager also visited the plants 
in the same way to collect nectar since the latter is produced in traces only and it is mostly consumed by thrips and then by regular 
foragers.  All these insects while collecting nectar from the flowers invariably contacted the stamens and stigma mostly with their 
tongue/proboscis which resulted in pollination.  While probing and collecting the forage from the flowers, they contacted the stigma 
and stamens effecting pollination. The body washings of these insects which were collected during 0900-1200 h from the flowers 
revealed that both regular and occasional foragers carry pollen to different extents. The honey bee was found to carry the highest 
number of pollen grains when compared to the number of pollen grains carried by the fly and butterflies. The pollen grains found in 
the body washings indicated that all insects effect pollination but the bee and the lycaenid butterflies were the primary pollinators. The 
study found that fruit set is not obligately dependent on insects but only insect foraging activity contributes to cross-pollination which 
brings about genetic variation in the populations of this plant.   
 
 

 

 
Foraging Activity 
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Percentage of foraging visits of different categories of insects on Spermacocepusilla 

 
Fruiting Behaviour: The fertilized flowers produce fruits within three weeks. The natural fruit set rate 95.66% while seed set rate is 
91.23%. The fruit is a non-fleshy oblong to ellipsoid, bilocular, membranous, 2 x 1.5 mm capsule; it is glabrescent at base and 
glabrescent to densely hirtellous near apex. When fruit is mature and dry, it dehisces by circumscissile lid to disperse the seeds in this 
dehiscence mode, the fruit pericarp breaks horizontally and then the seeds slip and fall to the ground or are carried away by the 
prevailaing wind. Further, the seeds also eject by the falling of water drops into the capsule during rainfall and then they are dispersed 
by flowing water.  The seeds are pale brown, 2 x 0.5 mm, oblong-ellipsoid with rounded ends, smooth, shiny and grooved ventrally.  
Seeds are dormant and germinate only during rainy season to produce new plants. 

 
Fruit development, Circumscissile fruit dehiscence, 2-seeded fruit, Seeds. 

 
Conclusion 
                   The genus Spermacoce has been considered to be entomophilous and pollination mechanism is conspicuously specialized 
in that it exhibits passive pollen presentation involving stylar modification or unspecialized with active pollen presentation involving 
only anthers. In India, Spermacoce species have been studied with reference to their taxonomy only and even this aspect is still 
debated due to their polymorphism. S. pusilla is an small herb, the former grows up to 15 cm height while the latter grows up to 60 cm 
height.  In S. pusilla, the nectar secreted in traces may also be a source of some of the essential and non-essential amino acids for the 
pollinators. The flowers of all the three Spermacoce species are short-lived and the corolla together with stamens fall off by the 
evening of the same day or forenoon of the next day.  Their ephemeral state does not allow the foraging insects to continue their 
flower-visiting activity until late evening. Therefore, all insects, especially bees and butterflies are compelled to search for other floral 
sources from late afternoon onwards. The study indicated that butterflies are the important foragers for Spermacocepusilla.  The 
flowers attract only pierids, nymphalids and lycaenids  butterflies.. Spermacoce species now studied is not surprising because the 
plants are low ground erect or prostrate herbs and do not favour them for collecting nectar (Kunte 2007).  Several species of 
Nymphalids occur in the study area during the flowering season of this plant but only a few species use this nectar source consistently. 
The literature indicates that Spermacocepusilla is used in traditional medicine.  Since the  Spermacocepusilla used in traditional 
medicine, they can be used scientifically in the modern forms of medicine while allowing them to grow in areas where they do not 
create any problem from human point of view to provide food for certain local insects. 
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