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Secretary’s Message

Sri Lanka is one of the most biologically diverse countries in Asia, and country has a varied climate and
topography which has resulted in rich biodiversity distributed within a wide range of ecosystems.Without
pollinators this rich biodiversity cannot exist and pollination provide food security to the world. Pollinators
are providing essential ecosystem services in natural and agricultural landscapes of which are widely

recognized and are important in crop production.

It has been estimated that 99% of the plants in tropical rain forest are animal pollinated and Most of the
pollinators are group of invertebrates comprising bees wasps, ants, beetles, butterflies, moths and flies.
Bees specially evolved for the pollination of flowering plants about 40 million years ago. Among them 148
bee species in 38 Genera and 4 families has been recorded from Sri Lanka. A total of 248 butterfly species
has been recorded and of these 31 are endemic species. There are some vertebrates also contributing to
the pollination such as bats, birds. Pollinators are in decline worldwide due to anthropogenic activities and

climate change also can have negative impact on pollinator services.

Sri Lanka became a signatory to the convention on Biological Diversity (CBD) and in accordance with the
convention and in line with its recommendations, Biodiversity Division of this ministry has prepared the
pollinator conservation action plan in 2012. And it was properly recognized that very few researches on
pollinators were carried out in the country and it is important to have pollinator catalog to facilitate future

research studies, since Genus, species and morphological identifications are essential for understanding.

Accordingly, Inventory of pollinators has been prepared in technical collaboration with the Entomology

Division, Department of National Museums, since this department is the repository of faunal specimens.

Therefore, | strongly believe that this pollinator inventory will provide guidance to researchers on

pollinator studies and provide necessary support for the future pollinator conservation in Sri Lanka.
Dr. Anil Jasinghe

Secretary

Ministry of Environment
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Flowering plants are the major element which creates greenery in our ever green island. To have successful
fertilization, the flowering plants actually need animal pollen carriers (pollinators). Recent declines in
diversity and abundance of native pollinators generated widespread concern about the future of
pollination. Pollination is a major ecosystem service not only for plant reproduction but above all for crop
production. Therefore, this has gained particular attention in current research and a rising number of
studies focus on the stability of plant-pollinator interactions in relation to biodiversity and ecosystem

change.

As step of concern Biodiversity Secretariat has taken step to prepare a “Pollinators Conservation Action
Plan for Sri Lanka”. As a part of action plan, it has identified to catalog the pollinator of Sri Lanka. However,
in Sri Lanka the most of the pollination research has restricted to sting bees. Since there were limited
research works of pollination studies in Sri Lanka, it was a big challenge to prepare an inventory for the Sri
Lankan pollinators. Therefore, it has done though literature survey respect to Sri Lanka as well as south
Asian region. The majority of the work based on the flower visiting animal groups rather than direct
pollinators. Therefore, we have prepared this inventory assuming most of the flower visiting faunal species

has directly contributed to pollination.

Finally, we hope this inventory will be supported as baseline for future pollination studies in Sri Lanka. In
this inventory we have listed animal species respect to pollinating plant species and the reference which
has extracted the information. Other than the species name, the family and the species status has given.

Information on well-known taxa, threats status also included.

Survey Team
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FLOWER - VISITING FAUNA OF SRI LANKA

Chapter 01

Introduction

1.1. Background

All living organisms on the earth play specific roles within ecosystems and have evolved to survive
and give rise to the next generation. Within this context, flowering plants can produce their new
generations through two mechanisms - asexual reproduction (which produces new individuals
without the fusion of gametes and their genetic material) and sexual reproduction (which occurs
with the fusing of male and female gametes) (Harmon et al., 2011). These mechanisms ensure
their continued survival on earth (Rathnayake & Wijetunga, 2016). The success of reproduction in
plants can be influenced by several factors, including their inherent features, biotic and abiotic
interactions and special contexts within the communities to which they belong. These apply to
both the pollination and seed production functions of flowering plants (Krushelnycky, 2014).

As mentioned earlier, the pollinators and pollination interaction provides a range of ecological,
agricultural, cultural, financial, health and social values (Mukherjee et al. 2014). Moreover, the
findings of the previous researches on the pollinators evidently indicated their significant
contribution in facilitating ecological processes. For an example, studies conducted by Wilcock
and Neiland (2002) revealed that the reproductory success and genetic diversity of 80% of the
plant species are significantly influenced by the pollinator interaction. In other words, pollination
can be considered as the precursor to sexual fertilization that results in the production of fruit and
seed.” (IPBES, 2017). Therefore, pollinators play vital role in functioning of ecosystems, as the
most of the flowering plant (angiosperm) and closed seed plant (gymnosperm) species which
provide food, habitats and other resources for a wide range of species are dependent on the
process of pollination. Furthermore, Mukherjee et al. (2014) demonstrated the interaction of
pollinators in mangrove ecosystems which provide crucial ecosystem services such as preventing
coastal erosion and salt water intrusion, supporting fisheries, providing food and habitats for
many species (fish, birds, crustaceans), resulting preservation of biodiversity. Indirectly it has
support to fisheries production acting as nursery ground for juveniles.

1.2. What is pollination?

Pollination is a very important part of the life cycle of plants. Plants cannot produce seeds unless
they are pollinated. Pollination involves the transfer of pollen from the stamen to the pistil of the
flower.

Pollination plays a very important part of the life cycle of plants especially in sexual reproduction
process as they are not capable to produce seeds without being pollinated. In general, the process
of pollination involves the transfer of pollen from the stamen to the pistil of the flower. According
to the definition given by Klein et al., (2007); pollination is one of the key ecosystem services
which derives key benefits to human beings from ecosystems.
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FLOWER - VISITING FAUNA OF SRI LANKA

Figure 01. Schematic diagram of animal pollination (source: dreamstime.com- ID 165346872

© Blueringmedia).
1.3. Types of pollination

In general, pollination can be categorized in different ways. In this study, the process of
pollination was divided into two main categories namely; self-pollination and cross pollination,
based on the function. Self-pollination is the process by which pollen from an anther of a flower is
transferred and deposited on the stigma of same flower or a different flower on the same plant. In
such instances, the parent flowers are genetically identical and as such, it results in pure line
progeny. If the pollination occurs within the same flower this process is known as autogamy, while
it is classified as geitonogamy if pollination occurs in a different flower on same plant. In some
plant species, self-pollination takes place before the opening of the flower, and this is known as
cleistogamy. The main advantage of self-pollination is that there is no need of external pollination
agent for the process of pollination. However, the key disadvantage of this mechanism is having
lower genetic diversity than in the case of cross pollination.

Cross pollination (or allogamy) can be defined as the process in which pollen from the anther of
one flower are transported and deposited on the stigma of a flower of a different plant of the
same species. In this case, parents and offspring are genetically different Cross pollination requires
an external pollinating agent. Plants have evolved a range of specialized adaptations to enhance
this process and minimize the chance of self-pollination. These include: herkogamy- mechanical
barriers on male and female parts of flowers; dichogamy - stigma and pollen mature at different
times; self-incompatibility - inability of pollen grains of a flower to fertilize itself or flowers on
same plant; male sterility - dysfunctional pollen grains; heterostyly - different lengths of stamens
and style; and unisexuality- bearing unisexual flowers (Belavadi & Ganeshaiah, 2013).

These two types of pollination are not mutually exclusive, as some plants have mixed pollination
types (IPBES, 2017). Although a plant species may have the capacity to self-pollination, the
frequency of visitation of pollinators in several flowers increases the chance of geitonogamy
(Mitchell, Irwin, Flanagan, & Karron, 2009). Plants which are self-incompatible, has the ability to
reduce seed production through geitonogamous pollination process.
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Pollination can also be classified based on the time of pollinator activity and floral longevity.
Diurnal pollination occurs during day time, while nocturnal pollination occurs during the night. It is
referred to as diurnal-nocturnal pollination (Nelson, 2004).

1.4. Pollination vectors

Pollination vectors are agents that facilitate cross pollination, and can be abiotic or biotic.
Pollination occurring through non-living vectors is considered to be abiotic, while the movement
of pollen due to interactions with living organisms is considered to be biotic. In addition, for most
of the commercial purposes, pollen is often collected by hand mechanically (Christoph Kiinast,
Michael Riffel, Robert de Graeff, 2013).

1.4.1. Abiotic pollination

Nearly 20% of flowering plant families use air and water as the primary medium by which pollen is
transported and captured. Separation of pistillate and staminate flowers, dullness of colour,
production of a large amount of unclumped pollen, reduction in sepals and petals, and exposure
of the stigma and anther to fluid media, are the main characters of plants pollinated through
abiotic means (Ackerman, 2000).

1.4.1.1. Wind pollination

Wind pollination is a passive process that is influenced by microclimatic factors. Open vegetation
structure, production of a huge amount of light weight pollen grains, timing of pollen release, and
presence of large hanging anthers at the edge of the filament with enhanced pollen capturing
structures like bracts and sepals are some of the main adaptations in relation to wind pollination
(Wani, 2017)..

1.4.1.2. Water pollination

This type of pollination is unusual and occurs primarily in aquatic plants. Most of the time pollen
grains float on the surface of the water. The main adaptations of water pollinated plants include
light weight pollen and the production of large amounts of pollens.

1.4.2. Biotic pollination/ Animal mediated pollination

This relationship is an example of successful plant-animal symbiosis (Kiinast, et al.,, 2013). The
classic example of coevolution is the interaction between an animal and flowering plant
(Stephenson & Bertin, 1983). A total of 87.5% of the world’s wild flowering plants and three
qguarters of world leading food crops are pollinated by insects and other animals (IPBES, 2017).
Biotic pollination increases the genetic diversity of floral populations considerably (Harmon et al.,
2011).

1.5. Pollinators

According to the Das et.al (2018), pollinators are abiotic vectors or biotic agents who move from
anthers of flower to stigma of another or same flower in order to achieve reproductive success.
Moreover, angiosperms are not capable of controlling or exporting genetic information in direct
way. Therefore, about three quarter of flowering plants depend on biotic agents for the purpose
of transferring pollen among flowers as pollinators have the ability to control the movement of
gametes indirectly. Three quarters of flowering plants depend on biotic agents for pollination
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(Mitchell et al., 2009). Pollinators are attracted to followers through various adaptations and
means (Harmon et al., 2011).

Nearly 200,000 different animal species act as pollinators all around the world (Buchmann &
Nabhan, 1996). Flower-visiting fauna do not visit flowers for the purpose of pollination, but rather
for other purposes, such as collecting or feeding on pollen, nectar and other plant products (food
bodies, floral tissues, oils, fragrances and resins). However, during this process, they make
contact with and transfer the pollen (Harmon et al., 2011) (IPBES, 2017). According to Harmon et
al. (2011) “Pollen is an extremely nutritious food source that contains protein and “essential”
amino acids along with lipids, carbohydrates, minerals, enzymes, oils, and pigments. Nectar
consist with amino acids, proteins, lipids, organic acids, phenolic, alkaloids, terpenoids, and more
additional to water and sugar” (Harmon et al., 2011). Flowers have evolved various adaptations
that increase the number of flower visits by pollinators, including those relating to flower size,
petal thickness, stamen structure and odor production (Gottsberger, 2012). In general,
pollinators, or groups of pollinators, have an affinity for, or are able to detect, certain colors,
which can also influence the frequency of their visitation to certain plants (Harmon et al., 2011).
The feeding behaviors of animal vectors have significant effects on gene dispersal (Mitchell et al.,
2009). Rates of pollination also depend on the behavior of flower-visiting fauna. The number and
richness of flower visitors can be influenced by spatial aspects, such as population fragmentation,
plant isolation and population size and density (Krushelnycky, 2014). There are some specific
aspects of reproductive systems which can influence pollinator visitation patterns, such as
differences in male fertility, patterns of mate diversity at the whole plant level and patterns
within fruits in multiple paternity (Mitchell et al., 2009).

Pollinator communities usually consist of a high number of invertebrate generalists and a low
number of specialists (Rathnayake & Wijetunga, 2016). In general, some plants have variety of
different visitor species that facilitate the pollination process. In such cases, if the cost of
interactions is much similar; the net benefits to all plants including specialized species on set of
favorable pollinators, is equal. However, some special pollinators or groups can be more efficient
and effective. This trait led to evaluation of pollinator syndromes, in which some plants have
specific characteristics to restrict the wide array of pollinators and visitors (Mitchell et al., 2009).

Figure 02. Type of pollinators (https://paulmirocha.com/pollinator-posters/ lllustrated by Paul Mirocha).
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Key invertebrate pollinators include bees, butterflies, moths, beetles, ants, flies, midges and
wasps, while vertebrate pollinators include birds, bats, rodents, monkeys and squirrels.

Butterflies: Butterflies use their well-adapted mouth parts to suck flower nectar (Kiinast, et al.,,
2013). Butterfly pollinated flowers are usually bright in color (red and purple), consist of more
nectar than pollen, and have a fresh smell, narrow tubes with spurs, wide landing pads and limited
amounts of pollen (Ley, 2008).

Moths: Moths are usually more active at night. Therefore moth pollinated flowers usually open at
night and are pale or dull red, purple, pink or white in colour (Christoph Kiinast, Michael Riffel,
Robert de Graeff, 2013). They give off a strong sweet smell that is emitted at night, are regular and
tubular in shape with a lip and have a limited content of pollens (Ley, 2008). Some moths that are
active during the day visit flowers in a similar way to bees (Stephenson & Bertin, 1983).

Bees: Bees are the most prominent pollinators in the world. More than 20,000 species of bees
around the world act as pollinators, in both wild and cropland ecosystems (IPBES, 2017). Bees
belong to the family Apidae, and include honeybees, bumblebees, stingless bees and solitary bees.
The transportation of pollen by bees is facilitated by their hairy bodies. They are attracted to
bright white, yellow or blue flowers which contain nectar and landing platforms, with fresh and
pleasant odours.They are usually tubular in shape, have limited amounts of pollens and are sticky
and scented (Ley, 2008).

Wasps: Wasps tend to be drawn to flowers with color of white, blue and yellow flowers that are
fragrant and have landing platforms. Fig wasps can be identified as the most common types of
group of wasp who contribute for pollination (Steohanson & Bertin, 1983).

Flies: There are approximately 120, 000 species of flies in the world and at least seventy-one
families of Diptera contain flower-visiting flies, and flies are pollinators of, or at least regular
visitors to, at least 555 flowering plant species (Larson et al. 2001). Fly pollinated flora range from
pale and dull to dark brown or purple in colour, with flecked translucent patches. They give off a
putrid smell and are shallow and funnel-like or complex and trap-like in shape. They have modest
amounts of pollen (Ley, 2008).

Beetles: Beetle pollination was previously considered to be an out dated pollination system in
flowering plants (Gottsberger, 2012).

The mouth parts of beetles can damage floral structures, but plants that depend on beetle
pollination usually have well protected carpels (Christoph et al.,2013). Most beetle pollinated
flowers are dull white or green in colour, and are large and bowl-shaped, with ample amounts of
pollen (Ley, 2008).

Birds: Most birds are attracted to scarlet, orange, red or white flowers, that allow them to perch,
and are large and funnel-like or cup-shaped. These kinds of flowers tend to have a modest amount
of large and sticky pollen (Ley, 2008).

Mammals: Bats tend to be active at night. Therefore, the flowers of bat pollinated plants are
relatively large, dull white, green or purple in colour, have a strong musty smell, are open during
the night and are regular, bowl shaped and have an ample amount of pollen (Ley, 2008). Other
than the bats nocturnal and day mammals such as Loris, flying squirrels, squirrels, rats and mouse
also contribute to plant pollination when they specially attract to nectar feed.

5



FLOWER - VISITING FAUNA OF SRI LANKA

1.5.1 Importance of pollinators

Pollinators are one of the main groups of species that contribute to maintaining ecosystem
structure. In most cases, pollinators are vital for the reproduction of flowering plants (Harmon et
al., 2011). Pollinator and plant diversity are positively correlated. The overall health of an
ecosystem can often be assessed by using pollinator populations as an indicator (Das et al., 2018).

Pollinators are immensely beneficial to humans, by contributing to food security and the
economy, as well as and providing effective means for social and cultural values (Samuels & Zylva,
2015). Animal pollinators are essential for the production of healthy crops for food, medicines,
edible oils and fibers. Approximately 75% of the more than 1, 300 of plants grown for human
needs globally, are pollinated through (Das et al., 2018). Pollinators make an estimated
contribution of approximately €153 billion to the global economy and account for roughly nine
percent of agricultural production (Christoph et al., 2013). Food production processes are affected
directly by pollination. The 264 global crop species have been identified as being dependent or
partially dependent on pollination. In fact, 39 of the world’s most produced crop species exhibit an
increase in yield due to biotic pollination (Christoph et al., 2013).

If a plant is not specialized for a particular pollinator, there can be a great variation of genetic
diversity.

For example, different types of pollinators may be active at different parts of flower, carry pollen
through different parts of their bodies, have different feeding patterns, carry different amount of
pollens and interact with flowers in different way (Mitchell et al., 2009). Visitation to multiple
flowers of the same plant species increases the likelihood of successful pollination resulting plants
having a strike and balance offering of resources (Harmon et al., 2011). In addition, the importance
of a particular pollinator or pollinator group can be evaluated using the visitation rate and
effectiveness of visit (Krushelnycky, 2014).

1.5.2. Threats to Pollinators

The key anthropogenic threats including deforestation, fragmentation of natural ecosystems,
pollution, indiscriminate use of agrochemicals, introduction of invasive species, poaching,
over-collecting, and smuggling have resulted significant changes in foraging and nesting behavior
of pollinators with limited food resources and breeding sites (Das et al., 2018). Further, variations
in key environmental parameters, such as temperature, rainfall, humidity, wind speed and light
intensity can alter the flowering behaviour of plants and feeding activities of pollinators (Belavadi
& Ganeshaiah, 2013).



FLOWER - VISITING FAUNA OF SRI LANKA

1.6 References

Ackerman, J. D. (2000). Abiotic pollen and pollination: Ecological, functional, and evolutionary perspectives. Plant
Systematics and Evolution, 222(1-4), 167-185. https://doi.org/10.1007/BF00984101

Ballantyne, G., Baldock, K. C. R., Rendell, L., & Willmer, P. G. (2017). Pollinator importance networks illustrate the
crucial value of bees in a highly speciose plant community. Scientific Reports, 7(1), 1-13. https://doi.org/10.1038/
s41598-017-08798-x

Belavadi, V. V, & Ganeshaiah, K. N. (2013). INDIAN COUNCIL OF AGRICULTURAL RESEARCH, NEW DELHI INSECT
POLLINATION MANUAL Effects of Climate Change on Pollinator Populations, (June).

Buchmann, S. L., & Nabhan, G. P. (1996). The forgotten pollinators. Washington, DC, USA: Island Press.

Das, A., Sau, S., Pandit, M. K., & Saha, K. (2018). their collateral jeopardy from agro-chemicals A review on:
Importance of pollinators in fruit and vegetable production and their collateral jeopardy from agro-chemicals. Journal
of Entomology and Zoology Studies, (August). https://doi.org/10.13140/RG.2.2.18277.24807

Gottsberger, G. (2012). How diverse are Annonaceae with regard to pollination. Botanical Journal of the Linnean
Society, 169, 245-261.

Harmon, J. P., Ganguli, A. C., Solga, M. J., Harmon, B. J. P., Ganguli, A. C., & Solga, M. J. (2011). Society for Range
Management An Overview of Pollination in Rangelands : Who , Why ,. Society for Range Management, 33(3), 4-8.
https://doi.org/10.2111/1551-501X-33.3.4

IPBES. (2017). Thematic assessment on pollinators, pollination and food production, 3, 810.

Kearns, C. A., & Inouye, D. W. (1997). Pollinators, Flowering Plants, and Conservation Biology. BioScience, 47(5), 297—
307. https://doi.org/10.2307/1313191

Klein, A. M., Vaissiére, B. E., Cane, J. H., Steffan-Dewenter, I., Cunningham, S. A., Kremen, C., & Tscharntke, T. (2007).
Importance of pollinators in changing landscapes for world crops. Proceedings of the Royal Society B: Biological
Sciences, 274(1608), 303-313. https://doi.org/10.1098/rspb.2006.3721

Krushelnycky, P. D. (2014). Evaluating the Interacting influences of pollination, seed predation, invasive species and
isolation on reproductive success in a threatened alpine plant. PLoS ONE, 9(2). https://doi.org/10.1371/
journal.pone.0088948

Larson, B. M. H., P. G. Kevan and D. W. Inouye. (2001). Flies and flowers: |. The taxonomic diversity of anthophiles and
pollinators. Canadian Entomologist 133(4): 439-465.

Ley, E. L. (2008). Selecting Plants for Pollinators. A NAPPC AND Pollinator Partnership™ Publication. Retrieved from
http://www.pollinator.org/PDFs/EasternBroadleaf.Oceanic.rx18.pdf

Maldonado, M. B., Lomdascolo, S. B., & Vazquez, D. P. (2013). The Importance of Pollinator Generalization and
Abundance for the Reproductive Success of a Generalist Plant. PLoS ONE, 8(10), 1-6. https://doi.org/10.1371/
journal.pone.0075482

Mitchell, R. J., Irwin, R. E., Flanagan, R. J., & Karron, J. D. (2009). Ecology and evolution of plant-pollinator interactions.
Annals of Botany, 103(9), 1355-1363. https://doi.org/10.1093/aob/mcp122

Mukherjee, N., Sutherland, W.J., Dicks, L., Hugé, J., Koedam, N. & Dahdouh-Guebas, F. (2014) Ecosystem service
valuations of mangrove ecosystems to inform decision making and future valuation exercises. PLoS ONE, 9, 1-9.
Nelson, R. (2004). Ecology of Pollination in a Tropical Venezuelan Savanna. Plant Ecology, 173(2), 171-189. Retrieved
from http://www.jstor.org/stable/20146634

Panawala, L. (2017a). Difference Between Autogamy Geitonogamy and Xenogamy Main Difference — Autogamy
Geitonogamy vs Xenogamy. EPEDIAA, (May).

Panawala, L. (2017b). Difference Between Self and Cross Pollination Main Difference — Self vs Cross Pollination.
EPEDIAA, (May).

Rathnayake, D. G. R. M. M. K., & Wijetunga, W. M. G. A. S. T. B. (2016). Species Composition and Visiting Frequencies
of Flower Visitors of Chromolaena odorata in a Dry Zone Forest Patch of Sri Lanka. Hindawi Publishing Corporation,
2016(8746251), 1-7.

Samuels, J., de Zylva, P. (2015). Bees and Pollinators : A Commonwealth Concern. Malta.

Stephenson, A. G., & Bertin, R. |. (1983). Pollination Biology. Pollination Biology. https://doi.org/10.1016/B978-0-12-
583980-8.50013-2

Wani, S. (2017). Wind Pollination : A Review, (October).

Wilcock, C., and R. Neiland. 2002. Pollination failure in plants: why it happens and when it matters. Trends in Plant
Science 7:270-277.



FLOWER - VISITING FAUNA OF SRI LANKA

Chapter 02
MATERIALS AND METHODS

2.1 Data Collection

The key pollinator groups including invertebrates (bees, wasps, butterflies, moths and other
insects) and vertebrates (birds and mammals) in Sri Lanka were identified using literature review.
A total of 100 sources were examined and used to compile the list of potential pollinators (see
Table 1, Annex 01).

Faunal species nomenclature is based on available taxonomic publications and the IUCN Sri Lanka
Country Office fauna database (Bambaradeniya, 2006, MOE, 2012, Fauna data base IUCN Sri lanka
-2019.). In addition, the threat status of known pollinator was compiled based on National Red
List (MOE, 2012). The plants species nomenclature was based on the updated flora list maintained
by the IUCN Sri Lanka Country Office.

Table 01. Summary of literature used for compiling the inventory.

Taxonomic Group No of References
Butterflies 19
Moths 3
Bees 12
Wasp 5
Birds 44
Mammals 7
Total 100
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Chapter 03

Species Inventory

3.1 Potential Polinators (Flower-visting fauna) in Sri Lanka

Studies focused on pollinators in the Sri Lankan context are scarce. Most of the literature used is
based on studies conducted in the Indian region. However, it facilitated the documentation of the
flower visiting faunal species that support the pollination process, directly or indirectly (see Table
02). The details species inventory is listed under Table 03.

Table 02. Flower visiting faunal groups.

Taxonomic National threat status
Total Endemic

Group CR EN "] NT LC NE DD
Butterflies 245 27 21 37 39 23 117 2
Bees 131 NK 45 37 20 12 12 5
Wasp 9 NK NK NK NK NK NK NK NK
Moths 9 NK NK NK NK NK NK NK NK
Birds 55 5 0 4 3 5 32 11
Mammals 8 0 0 3 0 0 5 0 0
Oth'er 3 NK NK NK NK NK NK NK NK
Pollinators

3.2. Lepidoptera

Butterflies: A total of 245 butterfly species were recorded as the pollinators in Sri Lanka. Among
them, 26 species are endemic to Sri Lanka. As almost all butterflies are nectar feeders, a total of
120 butterfly species were recognized as pollinators based on the literature. However, 125 species
can be considered as potential pollinators due to lack of recorded literature. Most of the species
are considered to be Least Concern (117), while 21 species are Critically Endangered (CR), 37
species are Endangered (EN), 39 species are Vulnerable (VU) and 23 species are Near Threatened
(NT). Six species are considered to be Data Deficient (DD), while two species are Not Evaluated
(NE) (MOE, 2012).

Moths: A total of nine moth species were identified as flower visitors. Based on the literature,
only one species among them was recognized as an identified pollinator, while the others are
considered to be potential pollinators. The species status (e.g. endemism) and threat status of
these species could not be ascertained due to a lack of data.

3.3. Hymonoptera

Bees: Through the study, a total of 131 species of bees were identified in Sri Lanka, with of 77
species identified as pollinators, while 54 species were identified as potential pollinators. Among

9
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these species, 45 species are Critically Endangered (CR), 37 species are Endangered (EN), 20
species are Vulnerable (VU), 12 species are Near Threatened (NT), 12 species are of Least Concern
(LC) and five species were Not Evaluated (NE) (MOE, 2012).

Wasps: A total of nine species of wasps were recognized as identified pollinators for the Ficus
family in Sri Lanka. Due to lack of available data, the species status (e.g. endemism) and threat
status of these species could not be ascertained.

3.4. Birds

According to the data obtained, a total of 55 bird species were recognized as flower visiting birds,
of which five of species are endemic to Sri Lanka. Among them, 26 species were identified as
pollinators and 44 species were identified as potential pollinators (flower visitors). Four of these
species are Endangered (EN), while three species are Vulnerable (VU). Five species are Near
Threatened (NT), 32 species are of Least Concern (LC) and 11 species are Not Evaluated (NE)
(MOE, 2012).

3.5. Mammals

A total of eight mammalian species were identified as pollinators in Sri Lanka. This includes three
Endangered (EN) species and five species of Least Concern (LC). Some Sri Lankan monkey (two)
and squirrel (one) species could be identified as potential pollinator species, given that related
species have been identified as pollinators in the Indian region.

3.6. Other pollinators

One ant species, one grasshopper species and one mantis species were identified as potential
pollinators for some plant species. Due to lack of available data, the species status (e.g.
endemism) could not be found.

Pteropus medius - Flying Fox Cynopterus sphinx - Short-nosed fruit
(Photo: Martin Stube) bat (Photo: Martin Stube)

b

s

Ratufa macroura - Giant squirrel Funambulus palmarum — Palm Squirrel
(Photo: Sampath de A Goonatilake) (Photo: Sampath de A Goonatilake)

Plate 01: Mammals pollinators
10
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Papilio polymnestor- Blue Mormon Danaus chrysippus - Plain Tiger
(Photo: Sampath de A Goonatilake) (Photo: Sampath de A Goonatilake)

Papilio helenus - Red Helen Delias eucharis - Common Jezebel
(Photo: Sampath de A Goonatilake) (Photo: Naalin Perera)

Parantica taprobana - Ceylon Tiger Spindasis vulcanus - Common Silverline
(Photo: Vimukthi Weeratunga) (Photo: Vimukthi Weeratunga)

Sphingidae moth Sphingidae moth
(Photo: Naalin Perera) (Photo: Naalin Perera)

Plate 02: Butterfly and moth’s pollinators
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Ropalidia sp. — Paper Wasp Ants
(Photo: Sampath de A Goonatilake) (Photo: Sampath de A Goonatilake)

Ants (Photo: Sanatha Herath) Apidae stingless bee (Photo: Santha Herath)

s | - A, .
Apis cerana — Asian Hive Honey Bee Apis cerana — Asian Hive Honey Bee
(Photo: Santha Herath) (Photo: Sampath de A Goonatilake)

Trigona iridipennis - Dammar Stingless bee Apis dorsata— Giant Honey Bees
((Photo: Sampath de A Goonatilake) (Photo: Sampath de A Goonatilake)

Plate 03. Bees, wasps and ants pollinators.
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Dicaeum agile - Thick-billed Flowerpecker Zosterops ceylonensis - Sri Lanka White-eye
(Photo: Sampath de A Goonatilake) (Photo: Vimukthi Weeratunga)

Loriculus beryllinus - Sri Lanka Hanging- Leptocoma zeylonica — Purple-rumped
parrot (Photo: Gayan Rajeev) Sunbird (female) (Photo: Gayan Rajeev)

Chloropsis jerdoni - Jerdon's Leatbird Cinnyris lotenius - Loten’s Sunbird
(Photo: Gayan Rajeev) (Photo: Vimukthi Weeratunga)

= ) >
Psilopogon flavifrons - Sri Lanka Leptocoma zeylonica — Purple-rumped Sunbird
Yellow-fronted Barbet (female)
(Photo: Vimukthi Weeratunga) (Photo: Pradeep Suranga)

Plate 04. Bird pollinators
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RECOMMENDATIONS

Although, insect pollinators were identified, sufficient amounts of data are not available on the

pollination of specific plants by insects at the species level with regard to the Sri Lankan context.

The most of the pollinator studies were carried out for sting bees which is the well-known group of
pollinators. Therefore, the pollination studies need to be popularizes among the academics as well
as school level to undergraduates. One of the other drawback of these studies is lack of taxonomic
knowledge on other invertebrate groups except butterflies. There is no any field identification

guide to identify the bees, wasps, flies, ants and moths in Sri Lanka.

Even the known taxonomic groups pollination studies were not taken place. For example, several
research publications are available on bird-mediated pollination in Sri Lanka, most of these studies

investigating the relationship between floral visits and bird species.

In addition, this study also identified the research gaps relating to endemic pollinator species in Sri
Lanka. In some cases, an entire genus was mentioned as pollinators for specific pollinating plant
genus. For example, moths were considered as pollinators of most nocturnal flowering plants.

However, the specifications of plants species were not mentioned.

Unusual pollinator groups like ants need further research to clarify their role. For instance, to
investigate if they are only flower visitors, or if they have some potential to contribute to

pollination.

Given these observations, the following recommendations are proposed to address encountered
during the identification of Sri Lankan pollinators:

1. Taxonomic updates of the lesser known insect taxa though local and foreign experts.

2. Preparation of taxonomic and field guides to popularize insect pollination studies

(entomology) among the researchers.

3. Promotion of pollination studies among the researchers through the funding facilities, such

as the Biodiversity Secretariat (BDS) and National Science Foundation (NSF) funding.

4. Introduction of pollination ecology studies through A/L student projects, undergraduate

studies and postgraduate studies.

5. Awareness program for farmers to reduce the agrochemicals and important of the

pollinators for the agriculture.

6. Promote pollinator plants for restoration programs.
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