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Abstract: Temporal patterns of the occurrence of phytoplankton in Sri Lankan reservoirs subjected to different
hydrological regimes were diagnosed using the outcome of a long-term study conducted on species composition and
their relative dominance in relation to environmental variables. Nearly 200 taxa belonging to nine taxonomic groups
were identified and complied from 57 manmade inland water bodies located in both wet and dry zones of the
country. Species list showed a wide variety in taxonomic composition. Species richness hardly exceeded 50 taxa for
a particular reservoir ecosystem although the majority of them did not reach > 1% in most samples. Twenty one
genera were found are common but, only 14 taxa showed time-specific numerical dominance.

Desmids (Family: Zygnematophyceae) represented the highest number of taxa in Sri Lankan reservoirs and some
species were common in large numbers in least conductive oligo-mesotrophic waters. Species richness of green
algae (Class: Chlorophyceae) and blue-green algae (Class: Cyanophyceae / Cyanobacteria) were more or less
similar. Although several toxigenic genera of Cyanophytes were identified (e.g, Anabaena, Aphanizomenon,
Ceolosphaerium, Cylindrospermopsis, Lyngbya, Microcystis and Nodularia) only Microcystis aeruginosa and
Cylindrospermopsis raciborskii, formed into blooms in certain reservoirs including those are being used for drinking
after conventional treatment. Of the diatoms (Class: Diatomophyceae), only the chain forming centric diatom,
Aulacoseira granulata played an important role in the phytoplankton bio-volume and oscillated with Pediastrum
simplex (Chlorophyceae) in meso-eutrophic waters subjected to rhythmic water level fluctuations. Other groups of
planktonic algae (viz., Chrysophyceae, Cryptophyceae, Xanthophyceae, Dinophyceae and Euglenophyceae) were of
minor importance for the species assemblage.

Apparently, relative abundance and species spectrum can be used to classify the water bodies into three distinct
groups viz., oligo-mesotrophic (i.e., large and deep canyon-shaped, newly built hydropower reservoirs), meso-
eutrophic (i.e, dry zone irrigation tanks subjected to high flushing rates) and eutrophic-hypereutrophic (i.e., terminal
irrigation reservoirs experiencing long water retention and urban water bodies receiving urban waste). A majority
of reservoirs showed a distinct seasonal variation in phytoplankton abundance influenced by monsoon driven
rainfall pattern. Some exhibited non-rhythmic successional episodes in relation to site-specific hydrological regimes
and specific chemical environments. Grazing seems to be less effective in regulation of phytoplankton biomass
perhaps due to lack of zooplankton but a large quantum of plankton biomass is lost during water release from the
shallow irrigation reservoirs. C. raciborskii  attains the maximum growth in these water bodies during the dry
season under low water level, creating a grave health risk since some of these reservoirs are being used for human
consumption after conventional treatment.

Keywords: phytoplankton, reservoirs, Environmental quality, human factors, Sri Lanka.

1. Introduction: aquatic food webs in the ocean [2] and the pelagic zones
of large inland lakes [3]. Phytoplankton taxa vary in
distribution as they disperse through wind, oceanic
currents, migratory birds etc. A majority of them are
cosmopolitan. Phytoplankton communities in tropical
lakes and reservoirs represent summer communities of
temperate lakes with a large number of tropical taxa
including pan-tropical and regional endemic elements
[4]. Although there is a large diversity of standing water

Phytoplankton is a key component of the aquatic food
web in oceanic and inland waters reflecting the trophic
status of the water body. In shallow inland waters in the
humid tropics, they play an additionally important role
in the pelagic food web as a direct and important source
of food for commonly found seston feeding fish [1].
Pico-phytoplankton (<2um) is indispensable to sustain
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bodies in the tropical latitude resulting from climatic
and geomorphologic heterogeneity, detailed
phytoplankton investigations are rare on their spatial
and temporal distribution, growth and survival, loss
patterns, periodicity and changes in species
composition in relation to environmental variables ([5],
[6], [7], [8], Lewis, 1973,1978; [9], [10], [11], [12],
[13], [14], [15]. A few studies have addressed
phytoplankton composition and their temporal changes
under eutrophic conditions ([16], [17], [18], [19], [20],
[21]. The accepted phenomenon is that temporal
variability of phytoplankton in the humid tropics is
driven by seasonal rainfall and mixing, but diel patterns
in shallow water bodies and long-term stable types with
sudden shifts are poorly understood.

In small ponds and reservoirs in monsoon Asia,
phytoplankton minimum is a characteristic feature
during the wash-out and elevated turbidity in the wet
months ([16], [17], [22], [23]. Lewis [24] suggested a
progressive decline in phytoplankton diversity toward
the tropics. Besides, extremely high diversity of
phytoplankton has been shown for floodplain lakes in
Papua New Guinea ([4]. Phytoplankton communities in
large tropical lakes are dominated by non-motile species
([8], [25], [6]. Species sequences have been reported
during the early development of man-made lakes ([26];
[27], [28]. However, dissimilarity in species
composition and diversity of phytoplankton occurs in
adjoining reservoirs in cascade systems during the same
time period ([29].

Besides, the early taxonomic studies done by Holsinger
([30]-[31] and others ([32], [33], [34], [35], [36]-[37],
[38], Abeywickrama, ([39], compiled already published
workr a up to 1970s. Subsequently, the abundance and
distribution of common planktonic algae have been
reported by several workers ([40], [41], [42], [43], [44],
[45], [46], while Durrschmidt and Cronberg. ([47], paid
a special attention on  Chrysophtes collected from Sri
Lanka. Jayatissa et al. [48], addressed the distribution
of toxigenic cyanobacteria in different types of
freshwater bodies in Sri Lanka. There were instances
that, some of the taxa described earlier have been
revised today with technological advancements of
microscopy.

Recently, attempts have also been made to understand
the role of monsoon-bound seasonal hydrology on their
abundance [45], [46], but long term changes, growth
and survival and succession under monsoon-bound
seasonal eco-hydrology are unknown to a greater
extent. This compilation is based on information
gathered on composition and relative abundance of
common taxa of phytoplankton in manmade lakes in Sri
Lanka over period of ten consecutive years (1998-
2008). Together with related environmental variables.

Outbreaks of several cyanobacteria blooms during this
period were also taken into consideration. The primary
objective of this paper is to highlight the current status
of phytoplankton composition and abundance of Sri
Lankan inland water bodies in relation to
environmental variables and eco-hydrology resulting
from both natural and anthropogenic events.

2. Materials and Methods:

The island of Sri Lanka (6°-10° N and 80°-82° E) is an
extension of the Indian peninsula located on the Indo-
Australian plate. Sri Lanka experiences two distinct
monsoon driven rainy seasons; the southwest monsoon
(May-Sep.) and the northeast monsoon (Dec.-Feb.). The
northeast monsoon brings heavy rains, which is fairly
widespread. Besides, the island is also influenced by
atmospheric depressions that form in the Southwest Bay
of Bengal and the Southeast Arabian Sea resulting in
convectional rains. Nevertheless an orographic rainfall
prevails in the central highlands. Sri Lanka has no
natural lakes and all inland water bodies are essentially
man-made, constructed primarily for irrigation during
the past and hydropower generation at present. The
entire landmass is drained by a radial drainage pattern.
Perennial and seasonal rivers which drain the landmass
empty into the Indian Ocean either via estuaries or they
first discharge into coastal lagoons [49].

Phytoplankton samples were collected from most of the
inland water bodies throughout the island including a
few water bodies from LTTE controlled areas of the
north and northeast since 1998 to 2008. Sampling was
conducted in many reservoirs under low and high water
levels using 10 um net hauls integrated over the near
surface layers and by a water sampler in some cases. In
addition, time series samples were collected for two
consecutive years (1998-2000) from three reservoirs;
an elongated canyon shaped and deep hydropower
reservoir (Victoria), located in the central uplands and
moderately deep hydropower cum irrigation reservoir
(Udawalawe) and an irrigation reservoir, Minnieriya)
which are located at southern foothills of the mountains
and close to the eastern lowland respectively (Fig. 1).
Monthly samples were also collected from the
reservoirs located in the Deduru Oya, Kala Oya,
Malwathu Oya and Mi Oya basin basins during 2003-
2004. Consequently, phytoplankton species have been
examined from 57 standing water bodies located in
eighteen river basins draining more or less entire land
area of the island representing a wide geographical
range of physical and climatic heterogeneity. All
samples were immediately fixed with 2 % neutralized
formalin for laboratory identification under a research
microscope (Olympus BX 51, magnifications up to 400-
times). Detail taxonomic analysis was carried out at the
Institute of Botany, University of Innsbruck, Austria.
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3. Results:

In the present compilation of planktonic algae of inland
water bodies in Sri Lanka 200 taxa belonging to nine
major taxonomic groups were identified (Table IA,
IB,IC and ID). Of the total 200 taxa, the highest
numbers of species were represented by Zygnemaphytes
(34 %), followed by Chlorophytes (24 %), and
Cyanophytes (22 %) Diatomophytes (8 %) (Table II).
Other five groups (Chrysophytes, Cryptophytes,
Dinophytes, Euglenophytes and Xanthophytes) that
found were less than 5 % indicating of minor
contribution to species richness. Although desmids
represented by the highest number of taxa (68)
belonging to 14 genera, the species belonging to both
greens (48) and blue-greens (43) had the highest generic
number of 24 each (Table Il). The number of rare
species, less than 5% in abundance was much higher
(77%) compared to common, moderate and dominant
species (Table I11). There were only 26 common taxa
(13%) whereas 11 (5.5%) and 4 (2 %) dominant and
moderately abundant species respectively in the entire
reservoir phytoplankton population. Although a few
taxa of desmids were common, a majority of the species
were either rare or found in small numbers (Table IlI).
The highest number of desmids found were belonging to
the genus Staurastrum (27 species) and genus
Cosmarium and genus Staurodesmus were represented
by 14 and 9 taxa respectively (Table 1A). Except
Closterium aciculare, none of the desmids were found
numerically dominant in phytoplankton communities.
Relatively high species richness of genus Staurastrum
was found in extremely soft waters with low
concentrations of calcium and magnesium ions.
Staurastrum species were dominant in Samalawewa, an
oligotrophic hydropower reservoir located in the Walwe
river basin which had a low content of calcium ion.
Closterium aciculare, was found as the numerically
dominant species in Chandrikawewa in the same river
basin. Nevertheless desmids were extremely low in
numbers in eutrophic water bodies.

There were 48  species of planktonic green algae
(Family: Chlorophyceae) belonging to 24 genera and
the highest number of species was represented by the
genus Scenedesmus (Table IB). Although some species
of Scenedesmus were common and frequent,
Pediastrum simplex was the only planktonic green algae
became numerically dominant in wet zone reservoirs
under eutrophic conditions. P. simplex was dominant in
Kandy Lake, an eutrophic urban water body located in
the hill country wet zone, prior to the Lake was
collapsed by an outbreak of Microcystis aeruginosa
bloom in May 1999. Coelstrum astroideu, other
planktonic green algae in the Scenedesmaceae family
was reported in large numbers in very few occasions in
the wet zone reservoirs.

Patchy scums of Botryococcus braunii, a Chlorophyte
were observed from Kurunegala city tank towards the
end of February 2009. This is a colony forming
Chlorophyte occurs in clusters and outer cell layers are
covered by mucilage and oily substances resulting
brownish red colour.

Cyanobacteria  or  blue-green  algae  (Family:
Cyanophyceae) represented by 43 taxa belonging to 24
genera, with genus Microcystis, having the highest
number species of seven and the other genera
represented by less than four species (Table IC).
Microcystis aeruginosa the most common taxa in the
humid tropics with toxigenic strains reported
numerically dominant in eutrophic waters with high N:P
ratio. Several reservoirs including some urban lakes
(Kandy Lake and Beira Lake), a high mountain
hydropower reservoir (Kotmale) were collapsed by the
outbreaks of M. meruginosa blooms. There were
instances, that Microcystis wesenbergii which is also
toxigenic cyanobacteria became co-dominant with M.
aeruginosa in the phytoplankton assemblage whereas
the other species of Microcystis were either moderate
or relatively rare in their presence. Cylindrospermopsis
raciborskii, a toxigenic, non-scum forming nitrogen
fixer was found numerically dominant in many shallow
dry zone reservoirs including very remote water bodies
with undisturbed watersheds having low N:P ratio.
Oscillatoria raciborskii, a filamentous cyanobacterium
was reported blooming in Giant’s tank in Mannar
district under very low water level.

Diatoms (Family: Diatomophyceae), the fourth in the
rank of phytoplankton abundance were represented by
17 taxa belonging to 13 genera (TABLE ID). Chain
forming centric diatom, Aulacoseira granulata was the
most common and numerically dominant species found
in mesotrophic water bodies. Because of its larger size
A. granulata made the largest bio-volume in the
phytoplankton assemblage when it was numerically
dominant. There were instances that unicellular centric
diatoms (Stephanodiscus neoastraea and Cyclotella
pseudostelligera) numerically dominating the dry zone
reservoirs under high water level. Of the other diatoms
only a species of genus Synedra was found as
numerically dominant species in several reservoirs in
the Kala Oya basin including Kalawewa at many
instances under high water level. A new species of
centric diatom described as Urosolenia dentriculata (a
freshwater counterpart of the genus Rhizosolenia) by
Rott et al. [50] was uncommon and infrequent in wet
zone and dry zone reservoirs in the island.

Of the Euglenophytes (Family: Euglenophyceae), nine
species belong four genera have been identified during
this investigation and Euglena and Phacus species were
always common in phytoplankton samples but in small
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numbers. Besides, there were five species of genus
Trachelomonas but all of them were rare elements.
Densities of these species were high in hyper-eutrophic
waters. Dianoflagellates (Family: Dinophyceae) were
represented by five taxa belonging to three genera and
genus Peridiniopsis or genus Peridinium retained as
the dominant species in waters rich in humic
substances.The other three groups of plankctonic algae
(Chrysophycea, Cryptophyceae and Xanthophyceae)
were of minor importance to the species assemblage of
phytoplanton in Sri Lankan inland waters bodies.
However, two Xanthophytes, namely Centritractus
belenophorus and Isthmochloron lobulatum were
present in many samples in few numbers. There was
only one species of Chysophytes (Genus: Mallomonas).

Table 1A: Diatomophyceae (Diatoms) Identified During
the Study

Group: Zygnemaphyceae Remarks
(Desmids)

Actinotaenium sp r
Closterium aciculare West c
Closterium acutum Lemm. r

Closterium diane Ehrenberg r
Closterium kuetzingii Bréb. c
Cosmarium apertum (Skuja) Forst. r
Cosmarium binum Nordst. r
Cosmarium bioculatum Bréb. r
Cosmarium contractum West &
West '
Cosmarium depressum (N4&g.) Lund. c
Euastrum denticulatum (Kirchner) "
Gay.
Hyalotheca dissiliens Bréb. r
Micrasterias foliacea Bail. r
Micrasterias mahabuleshwarensis "
Hobs..
Mougeotia sp. r
Onychnema laeve Nordst. r
Penium spirostrialatum Bark. r
Pleurotaenium ehrenbergi Menegh. - ,
Starm
Pleurotaenium sp r
Pleurotaenium trabecula N&g. r
Spirotaenium condensata Bréb. r
Staurastrum bifidum Ralfs r
Staurastrum bigibbum Skuja c
Staurastrum brachioprominens "
Borgesen
Staurastrum brevispina (Brebisson) r

Croasdale

Staurastrum cerastesLundell

Staurastrum furcatum (Ehrbg.) Bréb.

Staurastrum gladiosum Turner

Staurastrum gracile Ralfs

Staurastrum laeve Ralfs

Staurastrum leptocladum Nordstedt

Staurastrum leptopus Krieg.

Staurastrum limneticum Schmidle

Staurastrum longipes (Nordst.)
Teiling

Staurastrum margaritaceum
(Ehrenberg)

Staurastrum muticum Brébisson

Staurastrum nodulosum Prescott

Staurastrum octoverrucosusScott et
Gronblad

Staurastrum pingue Teiling

Staurastrum playfairi Scott et
Prescott

Staurastrum protectum West & West

Staurastrum pseudosebaldi Wille

Staurastrum quadricornutum Roy &
Bissett.

Staurastrum rotundatum Turn.

Staurastrum sebaldi Reinsch.

Staurastrum smithi (GM Smith)
Teiling

Staurastrum tetracerum (Ktzing)
Ralfs

Staurastrum tohopekaligense Wolle

Staurodesmus aristiferus (Ralfs)
Thomasson

Staurodesmus convergens
(Ehrenberg) Teiling

Staurodesmus cuspidatus (Bréb. ex
Ralfs) Teiling

Staurodesmus dickiei (Ralfs) Lillier

Staurodesmus omearii (Archer)
Teiling

Staurodesmus patens (Nordst.)
Croasdale

Staurodesmus phimus (Turn.)
Thom.

Staurodesmus punctulatus

Staurodesmus spetsbergensis(
Nordst.) Teiling

Xanthidium freemanii West et GS
West
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Xanthidium spinosum (Josh.) West
& West

Scenedesmus ellipticus Corda

Staurodesmus spetsbergensis(
Nordst.) Teiling

r

Scenedesmus javanensis Chodat

Scenedesmus obtusus Meyen

Table IB: Chlorophyceae (Greeens) Identified

Duringng the Study

Scenedesmus opoliensis Richter

Scenedesmus perforatus Lemm.

Group: Chlorophyceae (Greeens)

Remark

Scenedesmus polyglobus Hortob.

Scenedesmus spinosus Chodat

Ankistrodesmus bernardi Komarek

Scenedesmus tropicus Crow

Ankistrodesmus sp

Botryococcus braunii Kiitzing

Selenodictyum brasiliense Uherk. &
Schmidt

Chlamydomonas sp.

Coelastrum astroideum De Notaris

Sorastrum americanum (Bohlin)
Schmidle

Coelastrum indicum Turner

sl |=s|=|0O0|n

Tetraedron incus (Teiling) Smith

Coelastrum polychordum (Kors.)
Hindak

Tetraedron minimum A. Braun

Tetraedron triangulare Kors.

Coelastrum pulchrum Schmidle

Tetrastrum heteracanthum Chod.

Coelastrum reticulatum (Dangeard)
Senn

Tetrastrum staurogeniaeforme Lemm.

r

Treubaria triappendiculata Bernard

r

Coenococcus fotti Hindak

Crucigeniella saguei Komarek

Dimorphococcus lunatus A. Braun

Dictyosphaerium pulchellum Wood

Table IC: Cyanophyceae (Cyanobacteria),

Study

Cryptophyceae and Chrysophycea Identified During the

Dictyosphaerium tetrachotomum Printz

Group: Cyanophyceae
(Cyanobacteria)

Remarks

Frabceia armarta Lemm.

Anabaena solitaria Klebahn

Golenkinia radiata Chod.

Anabaena sp

Kirchneriella dianae (Bohlin) Comas

Anabaenopsis elenkini V. Miller.

Kirchneriella sp

Anabaenopsis sp

Koliella sp.

Aphanothece minutissima (W. West)

Lagerheimia citriformis (Snow) Coll.

Aphanizomenon voltzi Lemm.

Monoraphidium. caribeum Hindak

Aphanocapsa elachista West & West

b T e B e B I BN e B N > I N )

Monoraphidium contortum
Komarkova-Legnerova

Aphanocapsa delicatissima West &
West

=

Monoraphidium irregularis Smith

Aphanocapsa holsatica Lemm.

-

Monoraphidium minutum Komarkova-
Legnerova

Chroococcus dispersus (Keissl.)
Lemm.

Nephrocytium schilleri Comas

Chroococcus limneticus Lemm.

3| 3

Oocystis marssoni Lemm.

Coelomoron microcystoides Komarek

—_

Oocystis parva West & West

Coelosphaerium kuetzingianum N4g.

Pediastrum duplex Meyen

Pediastrum simplex Meyen

Cyanodictyon imperfectum Cronberg
et Weibull |

Pediastrum simplex var. biwaense
Fucush.

Cylindrospermopsis philippinensis
(Taylor) Komérek

Pediastrum tetras Ralfs

Cylindrospermopsis raciborskii
(Woloszynska)

Quadricoccus verrucosus Fott

Scenedesmus brasiliensis Bohl.

Dactylococcopsis smithii R. & F.
Chodat

Gloeotrichia sp
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Gomphosphaeria naegeliana Unger. r Navicula sp r
Gomphosphaeria pusilla (Goor) ; Navicula sp r
KF)marek. - Pinnularia sp r
Lemmermaniella pallida Lemm. r - -
vrabva ci W Pinnularia sp r
yngbya (;lrcur‘r?reta est ' Rhizosolenia eriensis HL Smith r
.LyngbyaT limnetica Lemm. r Stephanodiscus neoastrea Hakanson &
Merismopedia elegans A. Braun ex . Hicke ¢
ori (I;utzmg v Surirella sp
e-rlsmope' ia pun'ctfflta eyen m Synedra sp q
Merismopedia tenuissima Lemm. r -
- - - - Tabellaria sp r
Microcystis aeruginosa Kitz d Urosolenia dentriculata Rott, Kling & "
Microcystis comperei Komarek. r McGregor
Microcystis flos-aqua (Witt) Kirchner c Group: Euglenophyceae Remarks
Microcystis incerta Lemm. c Euglena acus Ehrenberg c
Microcystis lamielliformes Holsinger r Euglena pisciformis Klebs c
Microcystis protocystis Crow r Lepocinclis ovum (Ehrenberg) Lemm. r
Microcystis wesenbergii (Kom.) m Phacus sp r
Kom. Trachelomonas armata (Ehrenberg)
Oscillatoria chlorina Kitz. r Stein r
Oscillatoria raciborskii (Wol.) Seen d Trachelomonas hispida (Perty) Stein ;
Oscillatoria sp r em. Defl.
- - Trachelomonas verrucosa Stokes r
Panus soinosus Hickel r T rachel [ vocina Ehrenb
Planktolyngbya circumcreta West c rachetomonas vo vocma_ ren_ °19 i
- - Trachelomonas volvocinopsis
Planktolyngbya limnetica Lemm. c Swirenko r
Pseudoanabaena galeata Bocher c Group: Xanthophyceae Remarks
Rhabdogloea smithii R. & F. Chodat. r Centritractus be|en0phorus Lemm. c
Group: Cryptophyceae Remarks Goniochloris contorta (Bourrelly) Ettl, r
Cryptomonas rostratiformis Skuja r Goniochloris sp r
Rhodomonas lacustris Pascher & r Isthmochloron gracile (Reinsch) Skuja r
Ruttner -
. - Isthmochloron lobulatum (Naegeli)
Rhodomonas minuta Skuja r Skuja c
Group: Chrysophycea Remarks Pseudostaurastrum r
Mallomonas sp 1 Group: Dinophyceae Remarks
Table ID: Diatomophyceae (Diatoms), Gymnodinium sp. r
Euglenophyceae, Xanthophyceae and Dinophyceae Peridiniopsis penardiforme (Lindeman)
. . g . C
identified during the Study Bourrelly
Group: Diatomophyceae (Diatoms) | Remarks — .Perldlnlopsvs P c
Aulacoseira granulata (Ehrenberg) d Peridinium gatunense Nygaard ¢
Simonsen Peridinium inconspicuum fa. ,
Cyclotella comta (Ehrenb.) Kiitz r Lemmermann
Cyclotella meneghiniana Kutzing r Table I1: Phytoplanton Gropus, Genera and Species
Cyclotella pseudostelligera Hust. c Numbers Ans Respective Percentage
Cymbella minutissima Ktz r Group Genera % Species | %
Fragilaria acus Kiitz r Chlorophyceae 24 27.3 48 24
Gyrosigma sp r Chrysophycea 1 11 1 0.5
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Cryptophyceae 2 2.3 3 15
Cyanophyceae 24 27.3 43 215
Diatomophyceae 12 13.6 17 8.5
Dinophyceae 3 34 5 25
Euglenophyceae 4 45 9 45
Xanthophyceae 4 45 6 3.0
Zygnemaphyceae 14 15.9 68 34
Total 88 100 200 100

Table I11: phytoplanton gropus, common, dominant,
moderate and rare species lii discussion

Group Common | Dominant | Moderat | Rare
Chlorophyceae 4 2 0 42
Chrysophycea 0 0 0 1
Cryptophyceae 0 0 0 3
Cyanophyceae 9 3 4 27

Diatomophyceae 2 2 0 13
Dinophyceae 3 0 0 2
Euglenophyceae 2 0 0 7
Xanthophyceae 2 0 0 4
Zygnemaphyceae 8 0 0 60
Total 30 7 4 159
Percentage (%) 15 55 2 77

4. Discussion:

Being an equatorial island located in the warm humid
tropics  within  Indo-Maysian ~ North-Australian
phycogeographical region, phytoplankton communities
in inland water bodies of Sri Lanka represent summer
communities of warm temperate lakes with a large
number of tropical taxa including pantropical and
regional endemic elements [4]. Although more than
4700 taxa have been recorded from the region, present
study shows that there are about 200 taxa in Sri Lankan
inland water bodies.  With respect to reported
geographical distribution, some species found in Sri
Lanka are cosmopolitan, but none of them are endemic
perhaps due to lack of old Tertiary natural lakes. A
recent description of Urosolenia denticulata, a centric
diatom of the freshwater counter part of a large genus
Rhizosolenia [50] could be widespread in the Indo-
Maysian North-Australian phycogeographical region.
Likewise several species have been described originally
from Sri Lankan freshwaters. Microcystis protocystis
originally described from Sri Lanka by Crow [36]-[37]
later cited several times in identification manuals [51],
[52], but it has otherwise almost entirely disappeared
from floristic and hydrobiological literature dealing with
tropical phytoplankton. Recently, Koméarek et al [53]
described Microcystis protocystis from  Brazilian

freshwaters as a common bloom forming species
probably pantropical and potentially toxicgenic.
Mallomonas ceylanica, originally described from Sri
Lanka [47] was detected in subtropical/tropical in South
and East Asia [54]. However, taxonomic confusions
still occur with very closely related taxa of the same
genus (e.g. Genus Staurastrum of Zygnemaphytes,
Genus Microcystis of Cyanophytes etc.,). Aphanocapsa
holsatica found in Sri Lanka is very similar to
Aphanocapsa cumulus, recently described from Africa
[55].

Desmids require special unpolluted water conditions
and many of the species of desmids thrive in the acid
waters of marshes. Wet zone reservoirs in Sri Lanka
become slightly acidic during the rainy season.
Occurrence of Closterium aciculare in large number in
Chandrikawewa may be attributed to soft water
conditions after heavy rainfall. Chlorophytes the most
diverse green algae with different life forms
(terrestrial, brackish, marine, symbiotic) also dominate
fresh water ecosystems as planktonic form in most
instances. The abundance of individual taxa is
determined environmental quality of the habitat.
Although genus Scenedesmus and Pediastrum siplex
were common in Sri Lankan reservoirs only P. siplex
became dominant and co-existed with Aulacoseira
granulate in moderately hard, alkaline, and nutrient-rich
eutrophic water bodies. Both P. simplex and A.
granulata are cosmopolitan species, very common in Sri
Lankan reservoirs as elsewhere. Botryococcus braunii
had been reported from Kurunegala tank once before
but it was not in high densities. B. braunii is a
cosmopolitan species which grows lavishly in ponds
and lakes rich in inorganic phosphorous. Warusavithan
and Yatigammana [56] have reported high densities of
B. braunii in Kotmale reservoir at the outfall of Puna
Oya.

Jayatiss et al. [48] showed that all M. aeruginosa
populations found in Sri Lanka’s water bodies were not
toxygenic, only certain strains of the species produced
toxins. Besides, its dominance in urban lakes and
other water bodies including hydropower reservoirs in
the wet zone, there were instances that M. aeruginosa
formed into blooms without surface scums in a terminal
reservoir (Kantalae reservoir) located in the dry zone.
The most recent Mycrocystis bloom was reported in
January 2013 from newly built Ulahitiy-Ratkinda twin
reservoir in the Mahaweli basin. This is certainly the
first such occurrence reported from these reservoirs.
Therefore, it is imparative to study the causative factors
for the numerical dominance of non-nitrogen fixing
cyanobacteria (e.g., M. aeruginosa) in dry zone
reservoirs under certain conditions rather than
attributing it indistinctly to application of triple super
phosphate to upland crops. Because the blooming of
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non-nitrogen fixing species requires water with high
nitrogen concentrations. M. aeruginosa the most
common cyanobacteria species in the humid tropic
become numerically dominant only in eutrophic waters
with high N:P ratio. There were also instances that
Microcystis wesenbergii became co-dominant in the
phytoplankton assemblage in wet zone urban water
bodies. Other species of genus Microcystis were either
sub dominant or rare in occurrence. In many instances,
Cylindrospermopsis raciborskii, become numerically
dominant in shallow dry zone reservoirs with low N: P
ratio. A classic example for extremely high densities of
C. raciborskii during August-September under low
water level is Unnichchai tank located in the Batticaloa
district in a very remote watershed dominated by scrub
jungles. About hundred thousand of cattle and buffaloes
graze on newly grown grasses in this reservoir bed
during low water level.

Dinoflagellates can thrive in all aquatic environments;
marine, brackish, and fresh water, including in snow or
ice. They are also common in benthic environments and
in sea ice. Freshwater form hardly formed into blooms
unlike marine red tides. and The occurrence of genus
Peridiniopsis ~ or genus Peridinium in moderate
numbers in some dry zone water with poor flushing
rate  may be attributed to high concentration of
dissolved organic compounds composed of humic and
fulvic acids. The occurrence of Euglena and Phacus
species is also an indication of organic pollution and
eutrophication. Their densities were higher in littoral
and shallow benthic areas rather than pelagic water.
Durrschmidt and Cronberg [47] identified several
species of  Chrysophytes  belonging  family:
Mallomonadaceae and Family: Paraphysomonadaceae
nd also described Mallomonas ceylanica from Sri
Lankan reservoirs. The other three Cryptophytes and
Xanthophytes are of minor importance to the species
richness of planktonic algae in Sri Lankan inland
waters.

The species composition of phytoplankton communities
and the relative abundance of  dominant and sub-
dominant species undergo continuous changes in a
varying scale. Although the spatial and temporal
distribution of phytoplankton are concurrent with
environmental variables in different types of water
bodies of diverse morphology and trophic status,
progress in understanding and prediction has been very
slow even in the case of temperate waters [57].
Certainly, still there are no widelyaccepted mechanisms
to explain seasonal increase and declining of
phytoplankton or the factors that adjust long-term
floristic changes. However, in recent years, seasonal
succession and changes in community composition in
highly enriched (hypereutrophic) ponds and lakes in the
tropics have been attributed to anthropogenic

eutrophication. There is no sufficient circumstantial
evidence to show that the environmental variables such
as increasing temperature or stability, decreasing
frequency of light fluctuations, and decreasing nutrient
availability control phytoplankton growth periodicity in
tropical waters. However, the dominance of desmids
especially genus Straurastrum and genus Kirchneriella
of green algae in low conductive waters with low
concentration of Ca and Mg ions, the abundance of the
chain forming centric diatom, A. granulata in silica
rich waters and the relative abundance of non-nitrogen
fixing and nitrogen fixing forms of cyanobacteria in
nitrogen rich urban water and nitrogen poor remote
tanks respectively are not uncommon in Sri Lanka.

Apparently, species richness in Sri Lankan reservoirs
was relatively narrow compared to natural lakes located
at similar latitudes {4], [46]. This may be ascribed to
unavailability of truly lacustrine habitats. Of the 43
genera of cyanobacteria, a majority were found in three
types of water bodies except in high mountain
reservoirs. This has perhaps resulted from a low number
of samples examined from highland reservoirs. Species
richness of diatoms, green algae and desmids was low in
both eutrophic urban water bodies and the small
reservoirs located at highest elevation. Some of the
diatoms found occasionally in fewer numbers could be
either sessile or benthic forms, and may not be truly
planktonic (e.g., Cymbella, Gyrosigma, Navicula,
Surirella, Tabellaria).

The environmental variables in Sri Lankan stranding
water bodies are strongly influenced by the seasonal
changes of monsoon driven rainfall and orographic
nature and sharp elevation in the highland. The highest
rainfall occurs during the northeast monsoon (Nov-Jan)
is widespread, whereas a dry spell occurs from June to
September in the dry zone. However, the rainfall
pattern in southeast Asia (and the total rainfall for a
rainy season) is variable [58], consequently even within
a short period of the investigation a considerable
difference in phytoplankton could be found from year to
year because of high water demand during dry periods.
The temperature variation over time in the Sri Lankan
reservoirs was not more than 5°C with a minimum in
January. But diel range is significantly high and it
increases with increasing altitude. This may have a
pronounced influence on the diel variation of
phytoplankton species composition especially in the
vertical axis. Temporal variations of underwater light
climate resulting from overcast sky and turbidity
(planktonic and inorganic particles) were found
frequently related to changes in phytoplankton
quantities and growth. Hydrological changes are related
to changes in nutrient concentrations and in turn
phytoplankton growth. Although noticeable variations
in both P- and N-compounds are common, the average
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nutrient level allows ranking the water bodies along a
trophic gradient. Carbon supply is influenced by
comparably low alkalinity with the lowest values in
highland reservoirs and variations in pH from neutral or
slightly acidic to highly alkaline (pH over 8.1) is also
influenced by rainfall. Extreme variations of pH occur
in the highly eutrophic urban water bodies and in the
dry zone reservoirs and it coincides with high and low
water levels.

Three distinct trophic categories influenced mainly by
rainfall; meso-eutrophic (dry zone reservoirs), oligo-
mesotrophic (deep highland reservoirs) and eutrophic-
hypertrophic (urban water bodies) are established in Sri
Lanka [45], [46].. Besides, it seems that phytoplankton
ecology is more influenced by the hydraulic balance,
water chemistry and wind and temperature driven
mixing processes rather than grazing by zooplankton or
phytoplanktivorous ~ fish. ~ The  comparison  of
phytoplankton structure indicates a pronounced gradient
of complexity (species richness) positioned along a
trophic gradient from the most eutrophic urban
reservoirs to the oligo-mesotrophic deep highland
reservoirs. Further, water chemistry, basin morphology,
and water renewal rate influenced by natural and
anthropogenic factors are important for both the
selection of dominant taxa and the seasonal shifts of
functional species groups [21]. Variability of species
richness seems to be more related and much inclined to
trophic status than to stability/variability pattern of the
environment in Sri Lankan reservoirs as described by
Tolotti [59]. Deep upland reservoirs are strongly
influenced by monsoon wind, but changes in pattern of
phytoplankton are not so clear since these canyon
shaped reservoirs have been shielded against wind and
the monsoon intensity by surrounding hilly landscape
[60]. In shallow reservoirs diurnal variations are
stronger than seasonal differences and species
succession  resulting in  phytoplankton  stability
(equilibrium) is hindered because of re-suspension, but
large seasonal variations influenced by the hydraulic
balance and mixing were apparent in all types of water
bodes. Apparently, the succession rate of phytoplankton
in the shallow water bodies is lower than in the deeper
water bodies but the factors that drive this obvious
disparity remain for future studies.
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