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1. Lichens and Their Role
1.1 What is a Lichen?
Lichens are not a single organism, but a combination of two (or a few): a fungus
and either an alga or a cyanobacterium. The fungus is called the mycobiont.
The alga or cyanobacterium is known as the photobiont. The relationship
between the mycobiont and photobiont is mutually beneficial and is termed as
symbiosis. The mycobiont and some of the lichen forming photobionts do not
or only rarely occur in a free-living state. They are obligate symbionts, meaning
that symbionts depend on each other for survival. The fungus obtains food from
the photobiont. The photobiont acquires additional sources of nutrients and a
stable home within the lichen body (thallus), so it is protected from the vagaries
of the environment.

M - Mycobiont
P - Photobiont
P
M

Is the lichen thallus a controlled form of parasitism ?

Heterodermia queensberryi

Recent research has found that lichens have a diverse community of
microbiological organisms inside them; namely, an assortment of bacteria and
fungi that are different from the main symbiotic partners. The role of bacteria
within the lichen requires extensive research to understand their functions.
Fascinating Lichens of Sri Lanka
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The lichen symbiosis is a successful relationship which allows lichens to
thrive in almost all terrestrial habitats. Lichens live on sunlight, air and water. They
do not have roots, and thus do not absorb nutrients or water. This allows lichens
to grow on a wide variety of substrates. Lichens are fully adapted to function as
miniature ecosystems. Therefore, lichens are found from the tropics to the Polar
Regions, in built-up areas and even in extreme environments where a separate
mycobiont and photobiont would be rare or nonexistent. Lichens flourish on
old paint, rusty metal, glass, plastic, old shoes, and on tops of vehicles that have
been parked in the same place for years. In fact, some lichen individuals which
continue to exist in the arctic regions are reported to be over 3000 years old.
Fungi are not plants, but organisms with an ancient lineage of their own, closer to
animals than plants. Lichens have evolved from various groups of non-lichenized
fungi at different times in the history of evolution. Therefore, diverse groups of
lichens exist in nature.

The main body of the lichen, the thallus, consists mainly of microscopic threads
of fungus, known as hyphae. In most lichens, the algal or cyanobacterial cells
lie among the hyphae, in a layer just beneath the surface. The thallus usually
consists of several distinct layers in many lichens;
1. Upper Cortex - outermost layer: composed of densely packed fungal cells;
often brightly coloured, containing pigments that protect the thallus from
radiation. The cortex forms a sort of skin on the lichen’s surface.
2. Algal Layer - concentration layer of photobiont cells, cells of algae and/or
cyanobacteria.
3. Medulla - loosely interwoven, thread like fungal cells (hyphae).
4. Lower cortex - in some lichens root-like structures or rhizines, attach the
thallus to the substrate.

Upper cortex

Although lichens have a simple construction, they cannot be considered as
primitive. According to their DNA sequence data, lichens are older than
dinosaurs and would have first appeared about 300 to 250 million years ago
during the Permian period on the single supercontinent Pangaea. These early
lichen groups continue to exist today.
The Permian is a geologic period extended from 300 to 250
million years ago. It is the last period of the Paleozoic Era. At the
time, the world was dominated by a single supercontinent known
as Pangaea, surrounded by a global ocean called Panthalassa. The
Permian Period (along with the Paleozoic Era) ended with the largest
mass extinction in Earth’s history, in which nearly 90% of marine
species and 70% of terrestrial species died out.

Algal layer

Medulla
Lower cortex
Cross section of the lichen thallus
(Source: Indian lichens)
Fruiting body
(apothecium)
Thallus
Rhizines on the thallus undersurface

Lichen Structure
The body of the lichen is called the thallus and is composed of the cells of the
mycobiont and the photobiont. The thallus of a lichen is treated as an individual.
The mycobiont is mostly a member of the Ascomycota (cup fungi) and is
typically the dominant partner. What a lichen looks like is strongly influenced by
the photobiont. The resultant thallus is unlike either of the individual symbionts.
Every lichen has its own unique thallus. The taxonomic nomenclature (name
of the lichen) is assigned on the basis of the fungus of the lichen.
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Apothecium
Ascus with
spores
Algal cells
Upper cortex
of the thallus
Lower cortex

(Above) Diagrammatic representation
of a lichen, (Left) with a section
through the thallus and apothecium

Fungal hyphae
(comprising the
medulla)

Rhizines
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Types of Lichens
The vegetative structure of the lichen has developed to a complexity that has
not yet been reached by any other group in the fungal kingdom. Consequently,
lichens come in many colours and have various structures. In general, lichens are
subdivided into several growth forms. These forms are used for convenience of
categorizing lichens and have no taxonomic basis. Thus, each form could include
very different unrelated families and genera, and conversely, a single family or a
genus could span several growth forms.
Initially, lichens can be categorized as microlichens and macrolichens based on
the size of the thallus. Based on the habit of lichens, all of them can be integrated
within the threefold artificial scheme of growth forms viz. crustose, foliose and
fruticose. The simplest growth form, crustose lichens, is principally considered as
a microlichen. Usually smaller, flat patches on bark or rock are crustose. They are
closely attached to the substrate growing directly on the surface with the lower
surface tightly attached, so water loss is restricted to the upper surface.
Lichen species with more complex, larger and more conspicuous growth forms
are termed as macrolichens and mainly include the foliose and fruticose lichens.
Thallus structure.
(Left) Filamentous (Ephebe lanata)
(Right) Squamulose (Placidium lachneum)
but also the typical cellular arrangement of a foliose lichen.

(Above) Branched rhizines
(Hypotrachyna laevigata), (Below)
Simple rhizines
(Parmotrema crinitum)

Prothallus - in some lichens, the thallus may be attached to the substrate
directly by a mat of hyphae of the medulla or cortex. When present, this
has a distinct colour (black, red, pink, brown).

Foliose lichens have a leaf-like, flattened, partially attached thallus that expands
and spreads horizontally. The thallus is usually attached to the substrate by
rhizines present on the lower surface, consisting of a root-like hair that may be
simple, dichotomously, or irregularly divided and grow centrifugally outwards.
Fruticose lichens have upright, bushy or shrubby growth or pendulous, hairlike or strap-shaped growth by which the thallus is attached to the substrate
at the base (by a holdfast). In fruticose lichens, the upper cortex goes all the
way around the branches or stalks, so there is no upper or lower surface. The
photobiont layer is found below the cortex, and the medulla lies deeper within.
There are two types of fruticose thalli: radiate-fruticose (e.g. Usnea) and stratosefruticose (e.g. Cladonia). Some fruticose lichens have a solid interior while some
genera have a hollow interior (Cladonia). Lichens which belong to genus Usnea
have an elastic central cord.
Some species with tiny, crowded, often overlapping lobes called squamules are
often referred to as squamulose. These have been grouped with the crustose
species except for those in Cladonia, a special case. Most Cladonia species have a
base consisting of a mass of squamules, the primary thallus from which single or
branched stalks arise, called podetia that are essentially fruticose. So this genus
has been placed with the other fruticose genera.

Prothallus

Prothallus is formed in some lichens; Parmeliella brisbanensis
18
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Microlichens
Crustose

Crustose lichens:
A mosaic of species growing on bark

b. Radiate-fruticose - (Left) Ramalina usnea,
(Middle) Fruticose - beard-like, (Right) Holdfast

(Left) Crustose : leprose, (Middle) Crustose : areolate, (Right) Crustose : placodioid

Macrolichens

20
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a. Stratose-fruticose, b. Radiate-fruticose, c. Foliose, d. Squamulose

c. Foliose - (Left) Pseudocyphellaria beccarii,
(Right) Foliose

a. Stratose-fruticose - (Left) Cladonia coccifera, (Right) Fruticose : cuplike

d. Squamulose - (Left) Phyllopsora halei,
(Right) Squamulose
Fascinating Lichens of Sri Lanka
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Lichen communities are classified based on the substrate on which they grow on
viz. terricolous (on soil), saxicolous (on rock), lignicolous (on wood), corticolous
(on bark), foliicolous (on leaves), and omnicolous (on various substrates).
Corticolous (bark-inhabiting) communities are the major component of
epiphytic communities (that also includes foliicolous species on living leaves) in
tropical forest areas.

These structures vary in different lichen species, with colour, texture and size. The
most common type observed, are apothecia.
In some lichen genera, the fruiting bodies are perithecia, which are flaskshaped structures immersed in the lichen tissue and opening at the top with a
small hole.
There are special types of apothecia called lirellae. Lirellae are linear and
elongated apothecia, often branched, with a slit-like opening.

(Left) Many different
saxicolous lichens (on rock)
(Below left)Chroodiscus
australiensis, one of most
beautiful foliicolous lichen
found in Sri Lanka.
(Below right) Foliicolous
lichens (on leaves); rain
forests are home to many
different lichens, also
growing on living leaves.

Apothecia share common features, although those can be arranged in diverse
ways. Within the apothecia, microscopic Spores are produced in a sac like
structure called Asci. The outer margin of the apothecium is called exciple; it
may be blackened like carbon (lecideine) or pale to colourless (biatorine), or it
may consist of thallus-like tissue, an amphithecium, forming a thalline margin
containing algae. Apothecia with thalline margins are called lecanorine (margin
is the same colour as the thallus), after the genus Lecanora.

Reproduction
The majority of the lichenized ascomycetes have a sexual reproduction
(via spores) and / or an asexual reproduction (vegetative / some form of
fragmentation of thallus).
With a few exceptions, lichenized fungi are ascomycetes, and their fruiting bodies
are known as ascomata. Sexual reproduction of lichens happens only in the
mycobiont as reproduction by both the symbionts is usually not possible. The
structures formed by the mycobiont are usually roundish, disk-shaped or globular.
The wavy lines like fruiting bodies called apothecia, perithecia or lirellae.
22
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Different types of reproductive structures and spores in an Ascus:
(Above left) a. Lirellae (Graphis gonimica),
(Above middle) Lirellae (Graphis srilankensis),
(Above right) b. Lecideine apothecia (Megalospora sulphurata),
(Below left) c. Lecanorine apothecia (Heterodermia diademata),
(Below middle) d. Apothecia on thalline stalk/ Podetia (Cladonia fruticulosa),
(Below right) e. Spores in Asci
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f. different lichen spores - (Left) Muriform spore; Thelotrema spp. ,
(Middle) Septate spores; Arthonia spp. , (Right) g. Perithecia pyrenula spp.

Structure of flask - like
perithecium showing thick
black outer wall and asci
containing spores. Spores are
ejected via the small opening
(ostiole)at the top.

(Left) a. Soredia on the thallus margin of Pseudocyphellaria intricata,
(Right) Diagram of structure of soralium containing soredia

Isidia are tiny cylindrical or granular shaped outgrowths from the thallus and
often finger-like structures arising from of the upper cortex where both algal and
fungal symbionts are present. They are attached from their base to the thallus, so
break off easily and disperse to grow into a new thallus in a new location.

Evidently, fungal spores by themselves cannot make a new lichen; they need
to find a suitable species of algal or cyanobacterial partner to generate a new
thallus. It is still a mystery how often this happens in nature, since both the
fungus and alga come together on a microscopic scale. Possibly that is the main
reason that lichens have evolved into developing other asexual/ nonsexual /
vegetative ways of reproducing by several kinds of vegetative propagules.
These propagules are formed on the thallus surface and are easily detached.
The propagules contain little bits of a complete lichen, and they are spread by
wind and rain or by insects, birds, snails and other animals. They are, perhaps the
dominant ways by which a lichen is dispersed and becomes established on new
substrates.
Isidia and soredia are considered as the most important symbiotic propagules
among the many different vegetative propagules.
Soredia are the most common vegetative structures. These tiny balls consist of
a few threads of fungal hyphae surrounding a few cells of algae. Soredia do not
have a cortex, and can be fine and powdery (farinose) or coarse and granular.
In many lichens, soredia are formed in soralia which are simply scattered on the
surface. The types and location of soralia are important characters in identifying
many lichen species: soralia may be marginal along the lobe margins; laminal, on
the upper surface of the lobes; or labriform, like tiny lips on the lobe tips.
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(Left) b. Isidia on the thallus margin of Pseudocyphellaria
desfontainii, (Right) Diagram of isidium structure

Noteworthy External Structures
The colour of the lichen surface is important in differentiating one species from
another, as is whether the surface is shiny or dull, smooth or crusty and rough.
A number of non-reproductive features are also important in identifying many
lichens. Pruina, a thin coating of crystals and dead cells resembling pale white
or rarely yellow dust or frosting is one of the most important characters in lichen
identification. Pruina lightens the colour of the lichen surface, and can be found
on the lobes or on apothecia.
Cyphellae (round white depression on lower surface) that are actually holes in
the cortex and Pseudocyphellae (see under genus Pseudocyphellaria).
Fascinating Lichens of Sri Lanka
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Colours and Chemistry of Lichens
Many lichen fungi produce one or more unique chemical compounds. There
are hundreds of compounds produced by lichens, many that are not created by
any other organism. These colours often found in lichen growing in exposed,
bright locations, help protect the algal layer from overexposure to sunlight. Also
these chemicals help to repel herbivores, kill attacking microbes and discourage
competition from other organisms. Some colourless chemical substances in
lichens can be useful, and often essential in species identification.
(Left) Cyphellae on the lower
surface of of Sticta weigelii,
(Right) Pores on the lower surface of Sticta spp.
(R.above) (cyphellae), (Right below) Pseudocyphellaria
spp. (pseudocyphellae)

Some lichen species have cilia,
slender, hair like growths on the
margins of lobes or around the rims
of apothecia. They can be pale to
dark, and unbranched or branched.
Cilia do not fasten the lichen to the
substrate.

Many different chemical
compounds are found
in lichens: TLC of
Heterodermia hypochraea

Cilia on the margin of lobes of Heterodermia sp.

Some lichens whose main photobiont is a green alga also contain cyanobacteria.
The cyanobacteria can serve as a secondary photobiont. These cyanobacterial
cells are clustered into gall-like lumps or granules called cephalodia, usually seen
as darker coloured bumps. These cyanobacteria fix nitrogen which can be used
by the lichen and other plants. Thus, they assist lichens in colonizing nitrogenpoor environments and enrich the soil for plants.

Fairly simple spot tests can be carried out using few chemicals, to tell species
apart. Information on simple chemical tests is included in the species descriptions
in this book where relevant.
The basic techniques required for spot tests are simple. A few reagents and a
capillary tube are needed to apply a tiny amount of reagent to the lichen, often
a specific part of it. The most commonly used reagents are:
K (KOH): 10% solution of KOH, potassium hydroxide.
C: strong solution of NaCIO, sodium hypochlorite. Undiluted laundry Bleach can
be used.

Cephalodia - gall -like lumps that are
brown red colour on the thallus of
Stereocaulon austroindicum
26
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P: a solution of para-phenylenediamine. Must obtain from a chemical supplier
and store in a brown bottle.
Fascinating Lichens of Sri Lanka
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and is brilliantly camouflaged as a lichen, (Wickramasinghe and Wickramasinghe
2012) and Pseudophilautus jagathgunawardanai is commonly observed on tree
trunks among lichens (Wickramasinghe et al.2013). Lichens occupy a critical
position in the Arctic food chain as they are the main food source for reindeer.
Some butterflies store lichen compounds in their tissues as a chemical defence.
Xanthoria parietina, a bright orange
yellow foliose lichen produces a pink
coloured compound that is used for
dying wool

1.2 Use of Lichens
Lichens have had many practical applications for mankind from the production
of food to clothing during various times and across cultures around the world, in
addition to the ecological role they play in our environment.
Since the dawn of human civilization, lichens have been used for medicinal
purposes. Many communities use lichens as sources of food, and to produce
dyes, perfumes, and cosmetics. They are also used as herbal remedies, and to
produce antibiotics. Ancient tribal communities used lichens such as Letharia to
poison arrow heads.
Scientists have looked at lichen compounds for a number of years for their
possible uses as medicines. Usnea has been used for making deodorants and
skin cream. Nevertheless, the use of lichens for all these applications has a great
limiting factor: how can it be supplied? Lichens cannot be harvested sustainably
for commercial purposes due to their slow growth and small size.

Lichen dyes
(Left) Letharia columbiana
dyed wool,
(Right) Umbilicaria
mammulata dyed wool

Some bird species and Northern flying squirrels use lichens as nesting material.
Many animal species feed on lichens while some insects and tree frogs capitalize
on the camouflage provided by the lichens. Few frog species have very close
association with lichens in Sri Lanka: Pseudophilautus cavirostris (hollow snouted
shrub frog / Hirigadu panduru mediya) hides amongst lichens on tree trunks
28

Fascinating Lichens of Sri Lanka

(Left) Humming bird nest made with lichens,
(Right) Pseudophilautus cavirostris (hollow snouted shrub frog /Hirigadu
panduru mediya) brilliantly camouflaged as lichens - bryophytes-bark

The ecological role of lichens: Lichens are well known as pioneers in plant
succession and display a significant resilience for invasion in much of the world’s
terrestrial surface, often in stressful, extreme environments inhospitable to other
forms of life. It is believed that lichens cover 8% of the Earth’s land surface. Their
dominance means they play a globally important role in the earth’s ecology.
Lichens act as carbon sinks delaying global warming as they consume carbon
dioxide for photosynthesis. When lichens cover the ground, they prevent the
soil from drying out. They conserve moisture where water is scarce, especially
in deserts, by capturing fog and dew. Lichens are capable of accumulating
and releasing nitrogen and phosphorus, which helps with the growth of forest
trees on nutrient-poor soils. Lichens play a major role in rock weathering and
contribute to soil formation.
Lichens cover rocks in rocky landscapes of temperate and arctic regions, so
valuable geological information is protected. As lichen communities forming
on different types of rock are unique, they enhance field mapping and remote
sensing in the earth sciences. The colourful patina imparted by lichens has been
immortalized in the names of rocks and hills throughout the temperate region.
Lichens have been successfully used to monitor contamination by radioactive
elements, nuclear bomb testing and the crashing of nuclear-powered satellites.
Further, lichens have proved they are good candidates to monitor changes in
UV-B radiation due to the ozone hole.
Fascinating Lichens of Sri Lanka
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Lichens as bioindicators: The dual nature of the lichen association and its
highly susceptible behaviour to natural and anthropogenic disturbance make
them powerful environmental indicators. They have become good candidates
because they are long lived, widely distributed on a global scale, form perennial
bodies, and concentrate elements from their immediate environment. Hence,
lichens are used as indicators in many different ways. They are used to assess
physiological, biochemical or morphological changes, and changes in
community structure through extinction or species substitution.
Monitoring the pollution status or health of the ecosystems using lichens has
been carried out extensively for several decades and a large body of literature
has been published numbering several thousand articles. Air quality, metal
contamination, conservation and health status of ecosystems and effects of
global warming have all been monitored using lichens. Since lichens replace
monitoring techniques using instrumental recording, they have become a lowcost option for environmental monitoring.

1.3 Ecology and Diversity of Lichens
The ecology of lichen communities and their dynamics have been investigated
by numerous lichenologists. They have found that lichen succession is largely
directional, and changes taking place in the environment affect lichen
communities. Changes in lichen succession are arrested and environmental
changes are minimized in the Arctic and Antarctic regions, deserts, rocky outcrops
of temperate areas, rocks along rivers, lakes, and oceans. Lichen communities last
for centuries in these habitats.

Though lichens play a dominant role in terrestrial communities, knowledge of
their community ecology as relevant to remote areas, especially in inaccessible
Polar Regions and many of the tropical areas, is limited. About 18,000 lichens have
been recorded so far while the current estimation remains as 28,000. Estimates
agree that half of the global estimation, 14,000 lichens, is entirely harboured in
the tropics.
The appearance of lichen communities is similar in wide geographical areas of
the world while the species composition varies from region to region. Certain
lichens are found to be restricted to specific substrates (the surface on which
lichens are attached). Some lichen groups are cosmopolitan and become
established in specific communities.
Lichens are most striking in arctic and alpine environments, as they often
form extensive carpets on the ground and colourful crusts on rock surfaces.
Comparatively, lichens tend to be inconspicuous in tropical environments,
except in some mountain forests, which are festooned with fruticose lichens.
Lichens on organic substrates (bark, leaf surface) are most diverse in the tropics,
while lichens on rocks are poorly represented. The tropical primary forest canopy
is an unexplored frontier for lichen survival.
The significance of lichens in the tropics is not immediately obvious. Not enough
attention has been given to their biodiversity. Most of the tropical areas still
remain under-explored or unexplored.

Lichen dynamics change more in tropical forest areas, since environmental
conditions fluctuate throughout the year. Lichens become established first in
abandoned fields, typical forest areas or similar habitats. Then they are replaced
by bryophytes, ferns and finally by higher plants in the tropics.

A cryptogam reproduces by spores,
without flowers or seeds. The best
known groups of cryptogams are
algae, lichens, mosses and ferns.

Cryptogams - Lichens, mosses and fern
on a tree trunk
30
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Old car covered with
various lichens

Although lichenized fungi are better known than other fungi, there are significant
geographical and taxonomic gaps in the tropics. A geographical analysis of
lichen checklists suggests that most missing species will be found in the tropics
and the southern hemisphere.
Knowledge of tropical lichens is crucial for the accurate estimation of
global lichen richness.
Fascinating Lichens of Sri Lanka
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So far, the most speciose type of lichens known in tropics, are corticolous
lichens. The factors determining their development are: climate, site characters,
phorophyte characters, degree of illumination and humidity, continuity and
age of vegetation cover in a particular site, age of the bark surface, pH of the
bark, degree of corrugation of the bark, degree and rate of sloughing of bark,
moisture-retention and absorbent properties of the bark, inclination of the
trunk, aspect, and degree of bark leaching by the rain.
Among South Asian countries, most work on lichens has been done in India,
from 1925 onwards. The nucleus for lichenological studies was initiated by D.D.
Awasthi in late 20th century in Lucknow and he is renowned as the father of
lichen taxonomy in India. Out of these early publications Awasthi’s “Catalogue of
lichens from India, Nepal, Pakistan, and Ceylon” (1965), “A key to the Microlichens
of India, Nepal and Sri Lanka” (1991) and “A Compendium of the Macrolichens
from India, Nepal and Sri Lanka” (2007) also documented the lichens of Sri Lanka.
The most recently published “An Annotated Checklist of Indian Lichens” by Singh
and Singha (2010) compiled 2303 lichens found in India.

2. Sri Lankan Lichen Flora
2.1 Earlier records of Lichens
G.H.K. Thwaites, a director of the Botanical Gardens in Sri Lanka from 1849-1880,
made the first collection of lichens in Sri Lanka, duplicates of which are housed at
the Natural History Museum in London and in other European herbaria. Leighton
(1869) described 196 species for this collection including 43 species new to
science. A visit by Almquist in 1879 produced a collection of lichens that formed
the basis of Nylander’s Lichenes Ceylonenses (Nylander 1900 a, b). A.G.H.
Alston (1938), who wrote the “Kandy Flora”, a supplement to Trimens handbook,
made the third lichen collection which included lichen species collected during
1926-1931. S. Kurokawa and M. Mineta in 1966 and 1968 provided accounts of
Anaptychia (Kurokawa 1973) and Parmeliaceae (Kurokawa & Mineta 1973). Under
the Flora of Ceylon project conducted by Smithsonian institution (1970-1976),
lichens were collected from a range of sites including the drier lowlands areas
of the country by R. Santesson, A. Tehler & L. Wheeler. During the 70’s R. Moberg
and M. Hale visited Sri Lanka, where Hale collected lichens from the canopies of
giant dipterocarp trees while the logging was taking place in the largest pristine
rainforest of Sinharaja. These collections resulted in regional accounts of Relicina
(Hale 1980) and “A revision of the lichen family Thelotremataceae in Sri Lanka”
which was published in the Bulletin of the Natural History Museum in 1981.
32
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Following a botanical excursion from the University of Vienna in 1984,
Brunnbauer (1984-1987) compiled an account of the literature on lichens in Sri
Lanka in 15 fascicles (unpublished), which included 546 species together with
synonymy. Jayasooriya, in 1984, donated his collection of lichens which included
17 specimens to the National Herbarium of Sri Lanka from Ritigala Strict Nature
reserve. Further publications by Moberg (1986, 1987), Awasthi (1991), Makhija
& Patwardhan (1992), Breuss & Brunnbauer (1986) and Vězda et al. (1997) have
brought the number up to 659 species of lichens recorded from Sri Lanka.
The first workshop on Lichenology at Peradeniya was conducted by P.A. Wolseley
and G.N. Hariharan in 1999, during which 98 taxa were collected and deposited
at the National Herbarium of Sri Lanka. Collections made for extracting the
secondary products of lichens parallel to this workshop contributed to publish
papers on Usnea and a description of two new species of leprarioid lichens
(Orange et al. 2001). During a five year survey of lichens carried out by S.C.
Wijeyaratne (1999-2003) in the Ritigala Mountains, 35 lichens were recorded for
Sri Lanka.
Since then, several other lichenological excursions brought the lichen number
in Sri Lanka up to 696 (Nayanakantha & Gajemeragedara, 2003). Attanayaka
(2006) carried out a study on diversity and distribution of corticolous lichens
as indicators of sulphur dioxide and nitrogen dioxide levels in Colombo and
suburbs. This was the very first study of air quality monitoring using the lichens
in Sri Lanka. This study identified 47 lichen genera including ten genera that
were sensitive to air pollutants. Udeni Jayalal and research team carried out
a survey in the Horton Plains in the years 2004-2009. Results from this study
suggest that the total lichen number could be c. 800 species. Further this study
added several new lichen records and two Anzia species (Jayalal et al. 2012)
to Sri Lankan lichen list. The extensive study carried during 2008-2012 in the
Knuckles mountain region covering 16 different vegetation types by Gothamie
Weerakoon and research team discovered nine new lichen species and 159 new
records for Sri Lanka ( Weerakoon et al. 2012 a, b & c; Wijeyaratne et al. 2012) .

2.2 Lichen Flora of Sri Lanka
The combination of an ancient, topographically and geologically diverse
landscape and repeated influxes of biota from diverse regions in Sri Lanka in
response to climatic change have resulted in a unique juxtaposition of lichens
from spatially and temporally disparate bio-geographic regions. Many lichen
species not typically found in nearest sub-continental South India have adapted
to suitable microhabitats, and survived in Sri Lanka through changes of climate.
Geology, altitude and vegetation types strongly influence the Sri Lanka’s lichen
flora. Geology plays a main role, either directly (rock colonizing species), or
Fascinating Lichens of Sri Lanka

33

indirectly through its influence on soil and vegetation. Altitude, on the other
hand, has major effects, governing the humidity, rainfall, temperature and wind
which are the main environmental factors that affect lichen communities in Sri
Lanka.
Lichens are represented in all terrestrial habitats, from costal rocks to the highest
mountain peak Pidurutalagala (2524 m). Lichens are usually the richest plant
group in most vegetation types in Sri Lanka. Lichens thrive in the cool, brightly lit
conditions of high altitude montane and submontane rainforests. Some lichens
occur below the high-water mark on seashores, and are found semi-permanently
submerged in rivers and lakes while some lichens have even invaded manmade
substrates. Only mosses and liverworts in moist environments attain a level
of diversity comparable to that of lichens. Lichens, together with mosses, and
liverworts can be found in abundance competing for space on trunks, twigs,
rocks, soil and rotting wood.
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Different types of

Crustose lichens

i
Road side sign post covered by
lichens at Horton Plains National Park,
some foliose, crustose and Usnea spp.

The central mountain region with the largest units of continuous montane
vegetation documents the highest levels of endemic, rare, or disjunct lichen
biota known to date. However, this region has been poorly explored from
a lichenological perspective. The little lichen work was done in the central
mountain region prior to field work conducted by local lichenologists in recent
years in Sri Lanka. Many foreign lichenologists compiled their expeditions of
macrolichens and few microlichens in a portion of Sri Lanka, stating in their
introductions “no professional local lichenologist has ever collected in the
region”. This sober assessment of the current state of lichenological knowledge
in the region must explicitly acknowledge that there are many more lichens yet
to be documented from the interior highlands; preliminary work carried out by
local lichenologists suggests that there are many undescribed species.

j

Crustose lichens; The most diverse type of lichens
in Sri Lanka. Knowledge of crustose lichens is most
incomplete in Sri Lanka.
a. Haematomma accolens, b. Letrouitia parabola,
c. Cratiria obscurior, d. Letrouitia subvulpina,
e. Brigantiaea leucoxantha, f. Malmidea granifera,
g. Haematomma africanum, h. Lecanora helva,
i. Letrouitia domingensis, j. Lecanora leprosa,
k. Haematomma flexuosum, l. Bacidia millegrana,
m. Lecanora tropica, n. Megalospora sulphurata,
o. Malmedia leproloma, p. Malmedia bakeri,
q. Ramboldia russula, r. Cresponea proximata

k

m

l

n

At present, nearly 1000 lichen species are known for Sri Lanka, as lichen research
is ongoing for the country (Weerakoon & Aptroot 2013; Weerakoon and Aptroot
2014; Weerakoon et al. 2014, Weerakoon et al. in press). Nevertheless, given the
poor state of knowledge relating to many Sri Lankan lichen groups, it is more
likely that 2000 or more lichen species can be found on the island.
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2.3 Distribution and Biogeographical
Relationships

			

Lichens have migrated across the globe, from the Northern to Southern
Hemisphere and across the Neotropics to Paleotropics, because lichens have
an exceptional ability to disperse. The spores and vegetative propagules are
readily transported by wind or water. Additionally, some distribution patterns
are considered to be very ancient and lichens reflect past land connections.
Many of the recorded Sri Lankan lichens are found in the central highlands,
west, and southwest of the island. These lichens have close relatives in similar
geographic areas in India, South-East Asia, the Andaman Islands, South Australia,
and Tasmania. Lichen species in the mountain areas of Sri Lanka are related to
the Northern Hemisphere “Gondwanan” species and “Bipolar” species of the
Alpine and Polar Regions. Some species even represent relics of past and wider
distributions; many are possible examples of dispersal via the world’s mountain
chains.
In the drier areas of Sri Lanka, especially the dry evergreen forest, deciduous
forest and the mangrove forest of coastal areas, the lichen flora shows strong
similarities to mainland India. These lichens underline the ecological and climatic
affinities of the two regions, and the frequency of past land connections. Some
lichens are known to be endemic to Sri Lanka (c. 60 species), i.e., restricted to a
very local geographical area.

A considerable amount of the lichen species of Sri Lanka are closely related to
lichens of the Indo-Malaysian floristic region of the world, sharing many common
families and genera. The close relationships between them are credited to their
common origin in the ancient supercontinent of Gondwana.
Many lichen species in Sri Lanka are cosmopolitan species.
Cosmopolitan lichens are found in most vegetation types and habitats. They are
most abundant around settled areas, on man-made substrates, and on exotic
trees in plantations, parks and gardens. Disturbed, man-modified habitats
are also lichen rich colonies and certain species are abundant in cardamom
plantations in the Kalupahana-Knuckles mountain region. During the period of
British colonization, substantial areas of the central highlands were irrevocably
altered by tea plantations, resulting in the local extinction of many lichen species.
Nevertheless, some lichen species have managed to establish or survive in these
areas, preserving an element of native vegetation in the altered environment
and providing an important source of fascinating floristic diversity.

3. Conserving and Studying
Lichens
3.1 Conservation
As a result of human activities, some lichens suffer adversely, like many other living
things on this planet. Most lichens found in Sri Lanka are very tiny microlichens,
hence it is not possible to immediately notice the loss of species or changes in
distribution pattern. The loss of lichens mainly results from habitat destruction
owing to atmospheric and aquatic degradation. Lichens quickly respond to air
pollution and habitat changes. Their ecological roles and requirements are totally
different from those of macro-organisms. Often without lichens, the survival of
macro-organisms is in danger as lichens are vital components of ecosystem
function.

Careful observation,
correct identification,
enthusiasm, extensive
sampling and long
laboratory hours are
essential to understand
the fascinating lichen
flora of Sri Lanka
36

Fascinating Lichens of Sri Lanka

Both at species level and at a community level, much of the lichen flora is confined
to montane, submontane, and rain forests in Sri Lanka. These vegetation types
have the highest risk in the country. The utmost threat to Sri Lankan lichens is via
habitat destruction. When natural vegetation is replaced, be it agricultural land
or plantation forest / monoculture plantations (e.g. Cardamom, tea), a substantial
and irreplaceable segment of lichen diversity is inevitably lost.
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