


Dissertation

RELATIONSHIPBETWEENDIVERSITYOFBIRDSAND

HABITATTYPE[FOREST,MANGROOVES,ANDGRASSLANDS

INMUMBAIANDITSSUBURBS]WITHRESPECTTOPLANTS

FOUNDINEACHHABITAT.

SUBMITTEDBY

CLIVEFRANCISDCOSTA

M.Sc.PartII[SEM4]BOTANY

UID188307

[ANGIOSPERMTAXONOMYANDPHYTOCHEMISTRY]

UNDERTHEGUIDANCE

OF

PROF.ALOKGUDE

DEPARTMENTOFBOTANY

STXAVIER’SCOLLEGEMUMBAI(AUTONOMOUS)

2019-2020



ThisistocertifythatMrCliveFrancisDcosta,studentofM.Sc.

partIIsemester4botany(Angiospermtaxonomyand

phytochemistry),St.Xavier’scollege(Autonomous)withUID

188307hascompletedhisresearchprojecton,RELATIONSHIP

BETWEENDIVERSITYOFBIRDSANDHABITATTYPE[FOREST,

MANGROOVES,ANDGRASSLANDSINMUMBAIANDITS

SUBURBS]WITHRESPECTTOPLANTSFOUNDINEACH

HABITAT.

Intheacademicyearof2019-2020.

Prof.AlokGude

ProjectguideandIn-chargeHOD External

examiner



ACKNOWLEDGEMENT

ItakethisopportunitytothankST.XAVIERSCOLLEGE

(AUTONOMOUS)forgivingmethisopportunitytocarryoutmy

work.Theconstantguidanceandencouragementgivenbyall

concernedwasthedrivingforceforthesuccessandoutcome

forthethesisinthepresentform.Iamextremelyfortunateto

receivethisthroughoutthecourseofmyprojectworkandIowe

myprofoundtoallofthem.

ItakethisopportunitytoexpressmygratitudetoPrincipalDr

RajendraShinde,alsowouldliketothanktheHeadofthe

departmentProf.AlokGudewhoisalsomyguideforthe

project,Prof.SaifKhanmyco-guide,DrRajdeosingh,DrVijaya

loboandDrManekMistryfortheirconstantguidance.

AlsoIwouldliketothankmyfatherMrFrancisDcosta,my

motherMrsCecilDcosta,myfriendsMrPratikBavi,MrSanjay

Paulfortheirmoralsupport.



Index

1.INTRODUCTION………………………………………….5

2.AIM…………………………………………………………6

3.HYPOTHESIS……………………………………………….6

4.MATERIALSANDMETHODS……………………………6

5.OBSERVATIONS………………………………………….7

6.CONCLUSION……………………………………………..16

7.FUTURESCOPE…………………………………………..17

8.BIBLIOGRAPHYANDREFERENCES…………………..18



INTRODUCTION

Plantsandbirdsshareaspecialmutualrelationshipwhichhelp

theminassisitingeachotherinfood,shelter,reproductionand

manymorephenomenons.

Thehabitattypesisdirectlyorindirectlyresponsibletothe

diversityofbirdsineachhabitatandtheplantsineachhabitat

areresponsibleinattractingthebirdsdirectlyorindirectly.

Thiscouldbebythefruitstheyproduceorthenectartheyfeed

tothebirdsinreturnofseeddispersalandpollination.

Therearealsoindirectrelationshipsbetweenplantsandbirds

asinthecaseofmangroveswhichwewilltalkaboutindetails

furtherwhichareresponsibleforattractingbirdsandtheir

diversityinthehabitat.

Diversityofbirdsineachhabitatdependsonthediversityof

plantsbutinsomecasesalessdiverseplantkingdommay

showmorediversityofbirds,thismeansindividualplantscan

alsoberesponsibleforattractingmoretypesofbirds,alsothe

otherbioticandenvironmentalfactorsalsoneedstobetaken

inconsideration.

Theserelationsneedstobestudiedsoastounderstandthe

decreaseinnumberofindividualorspeciesineitherkingdoms

becausethesurvivalofthetwokingdomsareinter-relatedin

mostcases.

Alsoplantingofnonnativespeciescanaffectthenativeplant

andbirdasthecanbeinvasiveaswellasofnousetothebirds

attimes.

Alsosomeplantsactasgoodandsafeshelterforbirds,mostly



smallsizedbirdswhichneedprotectionfromotherlarge

predatorybirdsanddepletingnumberofsuchplantscanaffect

thenumbersanddiversityofsmallsizedbirdsandpasserines.

Aim:Tostudytherelationshipbetweendiversity

ofbirdsandhabitattype(forest,mangroves,

grasslandinMumbaianditssuburbs)with

respecttoplantspeciesineachhabitat.

HYPOTHESIS:Thediversityofbirdsisrelatedto

diversityofplantsineachhabitat…..

MATERIALSANDMETHODS:Binoculars,field

guides,camera,fieldnotebook,GPS.

Eachofthehabitatwasexploredandpossible

relationshipswerenoteddown,latereachofthese

relationshiporinter-dependencewerecategorized

intodifferenttypesforfurthersimplification.

Photographicevidencescouldnotbetakenasno

availabilityofpropercamera.

Achecklistofbirdspecieswasmadeineach

habitat.

Importantplantsineachhabitatwerealsonoted

down.



Acategorizationoftypesofrelationshipsfound

werealsomadeinordertofurthersimplify.

Observations:

Theforesthabitat:

Theforesthabitatnotesanumberofdirectrelationships

betweenplantsandbirdssuchasfeedingthefrugivorousbirds

withjuicyfruits,providingsweetnectarforthenectarfeeding

birdsfromthenectariesintheflower,providingshelterfor

smallbirdslikepasserines.

Inreturntheplantscanachievetheirimportantlifeprocesses

likeseeddispersalandpollination.

Aswemovethroughtheforestflooronecanidentifysome

patcheswithnosignsofbirdswhereasotherpatchesrichin

numberofdifferentbirds,theobviousreasonforthisisthe

plantspeciesinthesepatches,alsoconsideringthefactthatin

someperiodsoftimetheseplantsmaynotbefloweringor

fruiting.

Listofsomecommonplantsattractingbirdsbythefruitsthey

produce:

1.TheMoraceaefamilyplants:plantssuchasFicus

racemosa,F.hispida,F.bengalensis,F.religiosaattracta

numberofbirdsbythefruitstheproduce.Thefamily



attractsallsizeandkindsofbirds,fromlargebirdslike

hornbillsandoriolestosmallsizedbirdslikebarbettsand

flowerpeckers.

2.Syzygiumcumini:theplantwhenfruitingattractsa

numberofbirdsofallsize,it’salargetreeandcan

producesenoughfruitsforalargeflockofbirds,thefruits

aresmallinsizeandarecommonlyknownasjamun.

3.Mangiferaindica:averycommontreeontheforestfloor,

hugetreewhichfruitsduringthesummersattractingalot

numbersoffrugivorousbirds.

4.Manilkarpazapota:commonlyknownaschikooor

sapotaisfoundcommonlyontheforestfloor,thelarge

pulpybrownfruitsattractalotofbirdsandmammals.

5.Annonareticulate:commonlyknownascustardapple

6.Artocarpusheterophyllus:commonlyknownasjackfruit,

thesefruitsarelargeandnotpenetrablebythebeaksof

mostbirdshencewhenmonkeysorotheranimalsbite

intoitthebirdsalsogetanopportunitytoconsumethe

juicypulp.

7.Carissacongesta:amediumsizedtreebutwidespread

ontheforestfloorproducingsmallsizedfruitscommonly

knownaskarvanda.

8.Micheliachampaca:commonlyknownasSonchampa,

thefruitsaswellasflowersattractalargediversityof

birds.

9.Cordiadichotoma:alsoknownasSebestanplum

producessmalljamunsizefruitsandalsoisresponsible

forattractingalotofbirds.



10. Diospyrosmelanoxylon:commonlyknownas

Tenduusuallyfruitsinmayorjuneitbelongstothefamily

Ebenaceae,thesechickoosizedfruitsarelargeandfleshy

andhencemanybirdsareattractedforthepulp.

11. Morindapubescens:commonlyknownasBartondi,

eatenbylargesizedbirdslikeoriolesandAsiankoels.

Listofsomecommonplantsthatattractbirdsbyproviding

nectar:

1.BombaxCebia:oneoftemostdominanttreesonthe

forestfloorwithhugeredflowers,theplantcanbeeasily

identifiedbyspinesallovertheplantbody,theflowersare

filledwithnectarandarevisitedbyallkindofnectar

feedingbirds,somesmallbirdsarealsoseenpuncturing

theflowersinordertogettothenectariessincetheir

beaksaretoosmall.

2.Cebiapentandra:commonlyknownaskapokclosely

relatedtobombaxcebiaalsoproduceslargeflowersfilled

withnectarsimilartothatofbombaxcebia.

3.HelicteresIsora:commonlyknownas“murundsheng”

attractsbutterfliesandbirdslikeflowerpeckersand

sunbirds.

4.ButeaMonosperma:commonlyknownas”palash”or

“Theflameoftheforest”producesclustersofattractive

redflowersattractingallkindsofbirds.

5.SpathodeaCampanulta:alsoknownas”Africantulip”its

filledwithnectarsuchthatwhenpresseditsquirtsout

nectarhencealsoknownas“squirttree”attractingall

sizesofbirds,ensomefrugivorousbirdslikeparakeets

duetosuchhugeamountofnectar.



6.FimianaColorata:orangish-redflower,floweringin

terminalpaniclesattractsalotofbirdslikeoriolesand

Asiankoels.

7.Erythrinaindica:commonlyknownastheindiancoraltree

,theshowyredflowersattractalotofbirdslikeparakeets

,oriolesetc.

8.Spathodeacampanulata:indiancorktreetheseflowers

aresimilartothoseoftheindiancoraltree,large,showy,

orangish-red.

9.Sterculiacolorata:commonlyknownasthebonfiretree

whichgiveoutabunchofjuicyorangishflowerare

responsibleforattractingalotofforestbirds.

10. Thepesiapopulnea:Portiatreewithlargebell

shapedflowersattractalotofbirds.

Treesprovidingshelterandprotectiontobirds:mostofthe

treeswithcompoundleavesanddensecrownprovidegood

shelterforbirdsaswellasprotectionfromotherpredatory

birds,theseincludetreesliketamarind,neem,khairetc.

Treesbenefitedbybirds:birdsfeedingoninsectssuchas

whitebrowedflycatchersandticklesblueflycatcher,feedon

insectswhichinfestsontrees,especiallyduringfruiting

seasonswhenthefruitsareripeoroverripetheattractalotof

insectsandpestsandhencethesebirdsareimportantforthe

overallhealthofahabitat.

Inrecenttimesweseenthedepletingnumbersofbirds,hence

itisimportanttolearnaboutitsfeedingandshelter

dependenceandplantssuchtreesaslistedaboveincityroads

andgardensinordertotackletheproblem.







Themangrovehabitat

Asweknowofthemanyimportantusesofmangrovessuchas

protectingtheshorelinesfromdamagingstormsandhurricane

winds,waves,andfloodspreventingsoilerosionbystabilizing

sedimentswiththeirtangledrootsystems,maintainingwater

qualityandclarityitalsoplaysamajorroleinattractinga

diversityofbirdsthoughinthiscasetherelationisindirect

becauseasweknowmostofmangrovesareviviparousso

therearenofruitsproducedforbirdstofeedonornectarfilled

flowers.

Sowheredoestheattractionlies?Theanswerlieshidden

undergroundintheroots,therootsofmangroveprovidehard

substratefortheattachmentforepiphyticalgaelikediatoms,

blue-greenalgae,phytoplanktonetc.

Theyalsoprovidebothhardandsofthabitatfordiversityof

invertebratelifeformssuchassnails,barnacles,molluscs,

shrimps,crabetc.

Mangrovesproducealargeamountofleaflitterwhichallthese

smalllifeformsfeedon,theleaflitterarequicklydecomposed

byfungiandbacteria,thisdecomposedmatterisflushedinto

theestuarybyoutgoingtidesprovidingfoodsourceforshrimps

crabandfishes.

Theseinvertebratelifeformswhichthriveonmangrove

ecosystemattractahugediversityofswampbirdsknownas

waders.

Flamingoswhicharethemajorityinanywetlandhabitatfeed

oncrustaceans,mollusks,seeds,insects,varioustypesof



algaeanddiatomsthroughaprocesscalledfilterfeeding

whereintheyintakewhateverhappenstobethere,while

filteringoutundesirableparts.

Thisbehaviourisalsoseeninbirdslikepiedavocets,ibisesand

somespeciesofduckslikeshoveler.

Anumberofotherbirdspecieslikestorks,spoonbills,ducks,

terns,gullsarealsoattractedtomangrovesduetoabundance

offoodinthehabitat.

Therearethreetypesofmangrovestheonewithitsroots

stickingintotheoceanaretheredmangroves,namedfortheir

redtintedroots,thesearetherizophoraspecies.

Aswegolittlefurtherinland,youwillcomeacrosstheblack

mangroves,theseplantsgrowinverywetsoilthatisnot

heavilyoxygenatedwhichiswhytheirrootsgrowupwardsinto

theair,theserootsarecalledpneumatophores.

Evenfurtherinlandonewillencounterthewhitemangroves,

similartotypicaltreewhencomparedtotheprevioustwo.Here

onewillfindagodpopulationofwablersandpriniaswhichfeed

oninsectschiefly.

Theredmangroveandtheblackmangrovespeciesarechiefly

responsibleforattractingalltheswampbirdswhereasthe

whitemangrovespecieswillattractthebirdssimilartotheone

intheforesthabitat.

ThebirdscometoMumbaioncetheduringthewinterstoavoid

theandstayheretilllatesummertillthemonsoonarrives,this

migrationistoavoidtheharshwintersfromtheplacesthe

migratefrom.

Someoftheimportantplantsinthemangrovehabitat:



1.Avicenniamarina:Oneofthecommonestspeciesalong

theMumbaicoast,itflowersinaprilandmayattracting

insectsandtheinsecthuntingbirds,beingawhite

mangroveitisfoundfurtherinland.

2.Avicenniaofficinalis:thisspeciesdifferfrommarinain

havingovateoreggshapedleaves.

3.Sonneratiacaseolaris:thesehavecorklike

pneumatophoresorbreathingroots,theyactasa

substratetomanyinvertebratelifeformsandmicrobes

whichattractfishestoo.

4.Sonneratiaapetala:thisdiffersfromthepreviousoneby

theabsenceofpetalsasthenamesuggests.

5.Rhizophoramucronata:thissmalltreeupto4mtall

raisedhigheronadventitiousstiltrootsgenerallyremains

abovethehightidemark,theserootsactasasubstrate

formanylifeformsformingitsownsmallecosystem

chainunderi



Invertebrateorganismsanchoringonrootsof

mangrove

Theurbanhabit

IntheurbanhabitatlikeMumbaiwedon’tseemuchofdiversity

likeinitssuburbsthisisbecausethetreesplantedinthecity

arenon-nativeortheonesplantedforbeautificationpurpose

andtheseareofverylowvaluefortheinsectsandbirds

speciesandnowadaysweseemoreofsuchplantsbeing

plantedallalongthestreetsofthecity,afewpatcheswith

nativetreeslikeficusreligiosa,azadirakthaindica,mangifera

indicawillseerichdiversityofbirdsandinsectsarounditeven

ifitsalongsideabusyroadindicatingtotheimportanceofsuch

nativetreesforourbirdsandinsectsalsoitisbelievedthat

becauseofurbanizationwedon’tseealotofbirdsandbutterfly

specieswhichweusedtoseebeforebuttherootcausefor

lossofthesebirdsandinsectspeciesseemtobethelossor

replacementofthetreeswhichtheydwellonwiththenon-

nativeandincompatibleones.

Thetypeofbirdsaffectedthemostarethefrugivorousandthe

nectar-feedingbirdsandalsotheinsectfeedingbirds,asthe

non-nativetreesdonotattractasmanyinsectsasthenative

ones.



Hencewhatwegettoseeintheurbanhabitatisscavengers

likecrowandkites,pigeonsandsomepasserinessparrowand

mynas.

Alsoduetopatchesofmangrovesandgrasslandinsome

areasattractthebirdsofthoserespectivehabitat.

Numbersofspeciesofplantsandbirdsineach

habitat:

habitats Totalnumberof

plantspecies

Totalnumberof

birdspecies

Forest 1300 274

Mangrove 10 134

Conclusions

1.Thediversityofbirdsinaparticularhabitatdependson

thediversityoftheplantsinaparticularhabitat.

2.Thehighestdiversityofplantsisseenintheforesthabitat

andsoisthehighestdiversityofbirds,followedbythe

mangrove,grasslandandurbanhabitats.

3.Thepreviousconclusionindicatesthatthediversityof

birdsisthusdependantoftheplantkingdomdiversity.

4.Onewillfindmorenumberofbirdsinthemangrove

habitatbuttheyareusuallyaflockofthesamespecies,

thediversityontheotherhandismoreintheforestthough

onecannotspotthemeasilyduetothethickcanopy.

5.Aforesthabitatcannotbereplacedbymereplantations,



replacementsshouldbewellplannedandclosetothe

previoushabitatsothatotherorganismcanalsodisperse

tothatarea.

6.Themangrovehabitatismoreorlessirreplaceableand

clearingamangrovehabitatcanpermanentlyerasethe

diversityofthebirdsintheregion.

7.Aurbanhabitatsdiversitycanbeincreasedbyplantingthe

righttypeoftrees.

FUTURESCOPE

Habitatloss,extinctionshavebeenincreasingcauseofconcern

inrecenttimes,andhencesustainabledevelopment,smart

afforestationandreforestationistheincreasingneedofthe

hour.

Itisverynecessarytoplantournativetreesandendemicplant

speciesratherthanexoticshowplants.

Weneedtounderstandaforestoranyotherhabitatcompletely,

thefood-chaintheinterdependenceofthedwellersofthe



habitatandmanyotherfactorstoprotectaforest,prevent

extinctionandhabitatloss.

Inmostcasestheexistenceofplantsandbirdsorother

pollinatorsofinsectsareinterrelatedhencetopreventthe

extinctionofoneweneedtoweneedtocheckonthenumbers

ofothers.

Inmanycasestheflowersofcertainplantspeciescanbe

pollinatedonlybyaparticularspeciesofainsectorbird,in

suchcasethedecreasingnumberofthatinsectorbirdspecies

cancauseextinctionofthatparticularplantintheregion.
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