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SunyelLake,Myanmar

ABSTRACT

Phytoplankton are the foundation of food webs and the most important producer
inaquatic ecosystems. They can photosynthesize and convert light energy into organic
energy.They are a secrete ingredients used as a bioindicator of water quality and pollution.
Thisstudy investigated composition of phytoplankton in freshwater body of Sunye lake,
Mandalayregion. The study was conducted one year from January 2020 to December 2020.
Accordingto the study, out of 47 total algal genera; Chlorophyceae (14 genera),
Baciliophyceae (11genera); Cyonophyceae (hine genera); Zygnematophyceae (two genera),
Euglenophyceae(one genera) and Conjugatophyceae (one genera) were recorded. In this
study, among
totalgeneraof37,theclassofChlorophyceae(45%)isthelargestgroupfollowedbyBaciliophyceae(
28%), Cyanophyceae(19%), Zygnematophyceae(4%), Euglenophyceae(2%)and
Conjugatophyceae (2%). This present check list study will be useful base line data
forfurtherstudyofphytoplankton in the lake.

Aims: The aim of study is to record and give the information’s of phytoplankton
existenceanduseful data forfurtherstudyand lake ecosystem.

Study design:Thewatersamplewascollectedmonthlyearlymorningonceaweekthroughoutthe
studyperiod.

Place and Duration of Study: This sample were collected from natural freshwater
Sunyelakeduring January2020 toDecember2020foroneyearperiod.

Methodology: Phytoplankton samples were taken by filtering through 25 pm mesh
planktonnet and preserved with a Lugol's solution and kept in refrigerator for further study.
Thesamplewasidentifiedandtookphotographbyusingthemicroscope(OPTIKA). Theresultsof
phytoplankton were checked with phytoplankton identification key, taxonomic databasesite.
Results:Inthepresentstudy,47generabelongtothesixdifferentclassesofphytoplanktonswererec
ordedchlorophyceae,baciliophyceae,Cyonophyceae,Zygnenophyceae,Euglenophyceae,Conj
ugatophyceae.

Conclusion: The current study is first time to study the checklist of phytoplankton in
SunyelLake and should be continuously study to update the checklist data of phytoplankton
generaandseasonallyabundancewhich isimportantindicatorsoflakeecosystem.

Keywords:Algae, Chlorophyte,Freshwater, Ecosystem
1.INTRODUCTION

Atinysmallmicroscopicplant,phytoplanktonisanimportantbasicspeciesoffoodweband
asasourceofnutrientinaquaculture.Theseorganismshaveanextremeecological
importanceinthedifferentwaterbodiesworldwide,astheyfixedcarbondioxide,produce
oxygenandareimportantkeyelementinthebasisofvariousfoodchains[3].Phytoplankton

arementionedaspollutionindicatorspecies[6]andpresenceofphytoplanktonreflectedthe
statusofwaterquality[2].Phytoplanktonarerenewable,sustainableandeconomical
sourcesofbiofuels,bioactivemedicinalproductsandfoodingredients[15]. Species
compositionofalgaeformedundertheinfluenceofnutrientsource,morphometrythe
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chemistryandhistoryoftheuseofeachofthelakes[16].Manyfeaturedsuchaswidth,
discharge,substratum size, lightitemperature and depth also affect the species
compositions andproductivity ofloticenvironments[6].

Checklistisimportantforecologicalstudy,monitoringandconservationecosystemand
needtobeupdated,withoutbaselineinformationitisdifficulttostudyanychanges.A
regularchecklistspeciesoccurstoquicklydeterminethepresenceofnewandpossibly,
invasivespeciesinthefreshwatersystem[20]. Regularchecklistspeciesisvitalin
monitoringexistenceofnativespecies.Studyphytoplanktonhelpunderstandsuchas
changes infishstocks,pollutionandclimate.

Sunyelake,MandalayRegion,ithas beenformedasanaturalfreshwaterlakeincentraldry
zone(typically500-1000mmofrainperyear)[21][8]sincellcentauryAD.Thisarea
coveredhas537hawith150mabovesealevel. Themaximumdepthofthelakeis3.1mand
theaveragedepthisl.5m.Manyhillsandhillockssurroundedtothelakewhichformsthe
naturalreservoirs.ltisprovidingimportantwaterresourcesforhouseholdusageand
irrigation. Thepresentstudyisfirsttimeinvestigationandchecklistofbasicaquatic
phytoplanktongenera.Theaimofstudyistorecordandgivetheinformation’sof
phytoplanktonexistenceandusefuldataforfurther study andlakeecosystem.

2.MATERIALANDMETHODS
2.1StudyAreaandProcedure

ThissamplewerecollectedduringJanuary2020toDecember2020forone-yearperiod.
Geographically thislakeliesbetween21°40™-40°8!NLongitudeand96°13-45°9E
Latitude(figurel). Thewatersamplewascollectedonceaweekmonthlyandearlymorning
at8;00Amto9;00Amthroughoutthestudyperiod.Phytoplanktonsamplesweretakenby
filteringthrough25ummeshplanktonnet,20litersofwatersamplewaspassedthroughin
100mLpolythenebottleswhichtightlytiedwiththeplanktonnet.Collected100mL
phytoplanktonsampletobeanalyzedanditwaspreservedinal ugol‘ssolutionimmediately
packingwithblackplasticbag. ThePreservedsamplewaskeptinrefrigeratedcondition
about48hours forfurtherstudy.

Fig.1l.LocationmapoftheSunyel ake
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2.2Phytoplanktonldentification

Thesamplewasidentifiedandtookphotographbyusingthemicroscope(OPTIKA).The
resultsofphytoplanktonwerecheckedwithphytoplanktonidentificationkey,taxonomic
databasesitealgaebase.comandmonograph.Easyidentificationofthemostcommon

freshwater algaeby[30]was usedasmainreferencebook.

3. RESULTS ANDDISCUSSION

Inthepresentstudy,47generabelongtothesixdifferentclassesofphytoplanktonswere
recordedintablelandspeciescompositionsisshowninfigure2.Microscopicimageof
phytoplanktonsareshowninfigure3,4and5. Thirteendifferentgeneraofchlorophyceae
classwerefound,theyareColostrumsp,Quadrigulasp,eightdifferentScendesmussp.,
threedifferent Pedistrumsp., Selenastrumsp., Chlorella sp., Monoriphidiumsp.,
Chlorogoniumspsp.,Chlorococcumsp.,Golenkiniasp.,Dictyosphaeriasp.,Qocystissp.,
Westellasp.

Euglenophyceae

Zygmenoophyceae 204 Conjugatophyceae
4% 204
Cyanophyceae
19%
Chlorophyceae
45% Baciliophyceae

28%

Fig. 2. PercentageofphytoplanktoncompositionbyclassinSunyeL ake.

Chlorophyceaewerethehighestspeciescompositionwith45%.TheChlorophyceae,
freshwater greenalgaearealargeandimportantgroup,they includesomecommonspecies

and many; members are important both ecologically and scientifically. The

Chlorophyceaeencompassthewidestrangeofmorphologiesinthegreenalgaeand
includednearlyallgreenalgae[29][17].Atotalof99phytoplanktontaxabelongingto50
generawererecordedfromYezinDam,12belongedtoChlorophyceae[27].Fourtypesof
phyla,37algalspecieswererecordedinMyaKanTharLake,LoilemTownship,
Chlorophyta,Chlorophyceaegroupswasalsohighest[24].Total18Chlorophytaalgal
species wererecordedinNaung-yar LakeLoikawcity[23].

Baciliophyceaewerethesecondhighestnumberofspecieswith28%inpresentstudy.
Thesegroupisalsocalleddiatom.ElevenBaciliophyceaeclassrecordaretwoFragilaria
sp.,twoSynedrasp.,twoPinnulariasp.,Cyclotellasp.,Craticulasp.,Naviculasp.,
Aulacoserioasp.,Merismopediasp.,Phormidiumsp.,Cymbellasp.andNitzchiasp.Current
researchfindingwassimilarwithreportfromindawgyilLakeinwhichtheChlorophyceae
showedthehighestnumber ofspecies,diatom is thesecondhighest[10].Diatoms arefound
bothinthemarineandfreshwatercolumnasphytoplanktonaswellas onthebedasbenthic
microalgaeormicrophytobenthos[31].Diatomarereportedaspollutionindicatorofwetland
andreservoir [11].Applications of Diatomanalysisis nowcommonly usedinarchaeology|[7].



100 Inthisstudy,nineCyanophyceae,Oscillatoriasp.,Anabaenasp.,Spirulinasp.,Mycrocystis

101  sp.twodifferentTetraedronsp.,Gloeocapsasp.,Nostocsp.,Arthrospirasp.,and

102 Chrococcussp.wererecordedwith19%.Someother freshwater phytoplanktonstudiedhave

103 beenreportedinMyanmar.Atotalof70algalspecieswererecordedfromindawgyilLakein

104

105 Tablel.ListofPhytoplanktoninSunye Lake.

106
No Genus Family Order Class
1 Coelastrum Scendesmaceae Sphaeropleales Chlorophyceae
2 Quadrigula Oocystaceae Trebouxiophyceae Chlorophyceae
3 Scendesmus Scendesmaceae Sphaeropleales Chlorophyceae
4 Pedistrum Hydrodictyaceae Sphaeropleales Chlorophyceae
5 Selenastrum Selenastraceae Sphaeropleales Chlorophyceae
6 Chlorella Chlorellaceae Chlorellales Chlorophyceae
7 Monoriphidium Selenastraceae Sphaeropleales Chlerophyceae
8 Chlorogonium Haematococcaceae = Chlamydomonadales Chlorophyceae
9 Chlorococcum Chlorococceae Chlamydomonadales.  Chlorophyceae
10 Golenkinia Neochloridaceae Sphaerophyceae Chlorophyceae
11 Dictyosphaerium Chlorellaceae Chlorellales Chlorophyceae
12 Oocystis Oocystaceae Chlorellales Chlorophyceae
13 Westella Scendesmaceae Sphaeropleales Chlorophyceae
14  Fragilaria Fragilariaceae Fragilariales Baciliophyceae
15 Synedra Fragilariaceae Fragilariales Baciliophyceae
16 Pinnularia Pinnulariaceae Naviculales Baciliophyceae
17 Cyclotella Stephanodiscaceae  Thalassiosirales Baciliophyceae
18 Craticula Stauroneidaceae Naviculales Baciliophyceae
19 Navicula Naviculaceae Naviculales Baciliophyceae
20 Aulacoseria Aulacoseria Centrales Baciliophyceae
21 Merismopedia Chrococcaceae Centrales Baciliophyceae
22  Phormidium Ocillatoriaceae Centrales Baciliophyceae
23 Cymbella Cymbellaceae Cymbellales Baciliophyceae
24 Nitzschia Bacillariaceae Bacillariales Baciliophyceae
25 Oscillatoria Oscillatoriaceae Oscillatoriales Cyanophyceae
26  Anabaena Nostoceae Nostocales Cyanophyceae
27 _ Spirulina Spirulinaceae Spirulinales Cyanophyceae
28  Microcystis Microcystaceae Chroococcales Cyanophyceae
29  Tetraedron hydrodictyaceae Shaeropleales Cyanophyceae
30 . Gloeocapsa Chrococcaceae Chrococcales Cyanophyceae
31  Nostoc Nostocaceae Nostocales Cyanophyceae
32 Arthrospira Microcoleaceae Oscillatoriales Cyanophyceae
33, Chrococcus Chroococcaceae Chroococcales Cyanophyceae
34  Staurastrum Desmidiaceae Desmidiales Zygmenophyceae
35 Zygnema Zygnemataeae Zygnematales Zygmenophyceae
36 Euglena Euglenaeae Euglenida Euglenophyceae
37 Closterium Closteriaceae Desmidiales Conjugatophycea




108  Fig. 3.ThelistofrecordedphytoplanktonspeciesinSunyelLake,1.Coelastrumsp.,2.
109  Quadrigulasp.,3a.3b.3c.3d.3e.3f.3g,3h.Scendesmussp.,4a.4b.4c.Pedistrumsp.,5.
110  Selenastrumsp., 6.Chlorellasp., 7.Monoriphidiumsp., 8.Chlorogoniumsp.,9.

111 Chlorococcumsp.



112 2020,speciesofcyanobacteriawerethemostabundantlyoccurred,themostpresentcyano-

113  bacterialspecieswereMicrocystis[10][4].13familyofalgaewerereportedandcyano-

114  bacteriawerethedominantgroupinMeiktilalakein2017[5]. Cyanobacteriaisgreat
115 nitrogenfixerwithphotosyntheticcapabilitiesusefulby-productsandbio-fuels,enhancing

116 thesaoilfertilityandreducinggreenhousegasemissions.Theseareofferedbio-agentsasthe

117  preciousbio-resourceforsustainabledevelopment [26]. Cyanophyceaecancontaminate
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__ Fig.4.Thelistof recordedphytoplanktonspeciesinSunyel ake,10.Golenkinasp.,11.
120  Dictyosphaeriumsp.,12.0ocystissp.,13.Westellasp.,14a.14b.Fragilariasp.,

121 15a.15b.Synedrasp.,16.Pinnulariasp.,17.Cyclotellasp.,18.Naviculasp.,19.

122 Craticulasp.,20.Aulacoseriasp.,21.Merismopediasp.,18.Naviculasp.,19.Craticula
123  sp.,20.Aulacoseriasp.,21. Merismopediasp., 22.Phormidiumsp.
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surfacewatersuppliesmostlyduringwarmsummermonths. Thetoxiccomponentis
microcystin.Bloomsofsomespeciesreleasetoxinsandleadtoanoxiainthehabitatof
biota.Cyanobacteriathatinhabitawidevarietyofhabitatsas freeliving,epiphytic,symbiotic
orparasitic plants [19].Species compositionis highlysensitivetowater quality andmany

Fig.5.ThelistofrecordedphytoplanktonspeciesinSunye Lake,23.Cymbellasp.,24.
Nitzchiasp.,25.0scillatoriasp.,26.Anabaenasp.,27.Spirulinasp.,28.Microcystis
sp.,29.Teradonsp.,30,Gloeocapsasp.,31.Nostocsp.,32.Arthrospirsp.,33.
Chroococcussp.,34.Starastrumsp.,35.Zygnemasp.,36.Euglenasp.,37.Closterium
sp.
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speciesarehabitatspecific[14]andtheymaybereliableindicatororganisms[22].Current
studyfindsthepollutionindicatorspecieslikemicrocysticspeciesbutnopollutionwas
occurredduetomacrophyte.

Zygnenophyceae, Staurastrumsp.andZygnemasp.werefoundinthisstudywith4%in
speciescomposition.Zygnematophyceae,arethemostdiversegreenalgae,theclosest
relativesoflandplantsandareusefulmodelorganisms[13][12][28].Theyconsistof
unicellularandfilamentousalgae,occupyingfreshwaterandterrestrialhabitats,whose
developmentalfeatures arevery difficult tocomparewiththecomplexity of landplant[9].

Euglenophyceaecanbeconsideredasusefulbio-indicatorsinassessingthehealthand
extentofdeteriorationofalakeecosystem[1],euglenageneraisrecordedasrarelyinthis
studywith 2%.

Inthisstudy,speciescompositionofConjugatophyceae,Closteriumspiwas2%. The
genusClosterium,whichistheclosestunicellularrelativetolandplants,isthebest
characterizedcharophyceangreenalgaewithrespecttotheprocessofsexualreproduction
[25]andreportedasbio-catalystusedforfuelandchemicalproduction[18].

4.CONCLUSION

ChecklistofphytoplanktonisimportantforecologystudyandeonservationoftheLake.The
currentstudyisfirsttimetostudythechecklistofphytoplanktoninSunyelLakeandshould
becontinuouslystudytoupdatethechecklistdataofphytoplanktongeneraandseasonally
abundancewhichis important indicators oflakeecosystem.
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