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INTRODUCTION

Nolivingorganismlivesinisolation.Organismsinteractwitheachotherandthe

biological,physicalandchemicalcomponentsoftheenvironment,wherethey

derivetheirfoodandothermeansofsustenance.Thisinvariablyaffectsthem

negativelyorpositively.ThisscienceoftheinteractioniscalledECOLOGY.

(Anyanwuetal,2014).Ecologyreferstotheinterrelationshipofliving

organismsandtheirenvironments.

Invasivespecieshavebeenamajorecologicalthreatasitaffectsthenatural

diversityofaplaceanddisplacesindigenousspecies.Invasivespeciesorexotic

speciesarespeciesthatarenotoriginallygrownorfoundinanareabutare

introducedbyonemeansoranotherespeciallythroughtransportation(ballast

water)trade,touristsorevenmissionaries(aswiththecaseinmostspecies).

Thisspecieshavespeciallymodifiedpartsforsurvivalandadaptationtonew

environments.Theyalsohavetheabilitytoeitherhibernateoraestivateduring

unfavorableconditions.

Theinteractionofinvasivespecieshavealotofeffectsontheenvironment

(bioticandabioticcomponents)andthispaperseekstocoverthiseffectsona

fewcommonselectedspecies.
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CHAPTERONE

NYPAPALM (NYPAFRUTICANS)

Classification

Kingdom Plantae

Phylum Spermatophyte

Subphylum Andiospermae

Class Monocotyledonae

Order Arecales

Family Arecaceae

Genus Nypa

Species Nypafruticans

History/ModeofIntroduction.

Thenipapalmoccupiesauniquepositioninthepalmae.Itisconsideredan

advancedpalmspecieswithaverylonghistory.Possiblerelationswiththe

generapandanusandsararanga(bothfromtheparadanaceae)havebeen
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suggested.NipawasintroducedintowestAfricaintheearly1900sspecifically

Oron4.8ºN8.2ºENigeriain1906andCalabarNigeriain1012.(Hutchinsonand

Dalziel,1912).Ithasnowspreadwestwardsalongthecoastdowntolatitude4ºE.

bytheearly1990s,Nipahadbeenrecognizedasaseriousinvasiveweed.(king,

199).Otheroralsourcesrelatethatnipawasintroducedtocheckcoastalerosions

andthatitenjoyedtotalprotection/bylaw.Thereareanecdotalaccountsfrom

Nigeriathatpeoplewereprosecutedandimprisonedbythecolonial

administrationforasmuchascuttingafrondofthepalm.

Theplantspreadsmainlythroughitsfruitsfloatingonoceantidesandcurrents

tonewlocations.Tidalmovementislargelyresponsibleforitsinfestationinthe

NigerDelta.However,thereisarealdangerofpeoplecarryingthefruitswhile

onacasualvisittothebeachandthendroppingthematothersusceptiblesites.

Theprobabilityofintentionalintroductionasanornamentalplantisalsovery

high.

Habitat

Itisatropicalplant.Theaverageminimumtemperatureinitsgrowingareasis

20ºCandmaximumtemperatureis32-35ºC.itsoptimumclimateissubhumidto

humidwiththan100mmrainfallmonthlythroughouttheyear.Itthrivesmajorly

inbrackishwaterenvironmentandisrarelyseendirectlyontheseashore.
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Optimumconditionsarewhenthebaseandrhizomeofthepalmareinundated

bybrackishwater.Forthisreason,nipapalmoccupiesestuarinetidalflood

plainsofrivers.Theoptimumconcentration1-9permil.Nipapalmswampsoils

aremildlyrichinalluvialsilt,clayandhumus.

ImpactsofTheNipaPalm

1.Itimpactsnegativelyonfishcatchandshellfishcollection.

2.Italsoimpactsnegativelyonruralnavigationincoastalwaters.

3.ItthreatenedNigeria’sextensivemangrovevegetationbydisplacingthe

mangrovestandsandestablishingitselfinamonospecificmanner.

4.Itreducesthepotentialfornaturalmechanismsforcontrolofcoastalsoil

erosionandcausesgeneralconversionandbiodiversitylosswithattendant

reductioninbiologicalproductionpotentialsoftheecosystem.

5.Beingprostrateandgregarious,Nipaoutcompetesotherwoodymangrove

species.Thisleadstoalossinbiodiversity/

6.Lossofbiodiversityduetoinvasionofplantssuchasnipaforces

migrationandthesearchfornewlivelihoodstherebydistortingthesocial

structureofthecommunities.

7.Itnegativelyimpactstourism

8.Itcausesanecosystemchangeandhabitatalteration.Italsoreduces
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amenityvalues.

UsesofTheNipaPalm

1.Palmsapcanbeobtainedbytappingtheinflorescencestalksasasource

oftreacleamorphoussugar,alcoholorvinegar.Thisfermentedsapis

locallycalledtoddy(nativetoSouthEastAsia).

2.Thelongpinnateleaves(fronds)providematerialforthatchinghouses.

3.Theleafletsandmidribsareusedformanufacturingofbrooms,baskets,

matsandsunhats.

4.Variouspartsofthenipapalmareasourceofmedicine.Anexampleis

usingthejuicefromyoungshootstocureorfightagainstherpes.

5.Nipafrondsarecommonlyusedassailsbylocalfishermen.

6.Itisalsousedasfuels,andfoodadditives.

7.Itisagoodsourceofwoodware.

Prevention/ControlMeasures

 CulturalControl:InNigeria,noculturalcontrolhasbeenattempted.

 MechanicalControl:Thisinvolvesrepeatedcuttingwhichhasproven

successfulintheNigerDelta,Nigeria.Plantfrondsarecutback3times.

Recommendedperiodbetweeneachcuttingis6weeksformaximum
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effectiveness.Machetesandchainsawsareusedforcutting.

 ChemicalControl:Thisisnotencouragedbecauseofthepollutionthe

chemicalscancauseinthewater.

 BiologicalControl:TherearenoknownaturalenemiesinWestAfrica.
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CHAPTERTWO

COMMONHOUSEGECKO(HEMIDACTYLUSFRENATUS)

Classification

Kingdom Animalia

Phylum Chordata

SubPhylum Vertebrata

Class Reptilian

Order Squamata

Family Gekkonidae

Genus Hemidactylus

Species Hemidactylusfrenatus

History/ModeofIntroduction

ThecommonhousegeckowhoseoriginalnaturalrangeisAsiaandthe

Indopacificisnowestablishedinatleast87locationsaroundtheworld.Ithas

beenshownthathabitatsimplificationanddumpedfoodresourcesaround
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artificiallightsourcesasaresultofurbanizationhaveenabledthecommon

housegeckogainanindirectcompetitiveadvantageovertheirnocturnalgecko

species.Itwasalsoabletospreadduetoitsadaptabilityandabilitytocrawl

aroundonrottingwoods.Ithasbeenaccidentallyintroducedtomanytropical

andsub-tropicalplacesaroundtheworldviacargoshipmentandascommercial

feederfoodforzooandpetanimals.Therearenoconcreterecordsastowhenit

wasintroducedtoWestAfricabutaroughestimatehasitthatitwas

introducedtoAfricainthe1800s.

Habitat

Itisfoundfromsealevelupto1600maltitude(Spanusetal,2002),inrain

forests,savannahs,desertsandurbanareas.Itisanarborealandnocturnal

lizardspeciesmostlydomesticallyobservedinbuildingwalls.Italsooccurson

boulders,trees,underrocksorrottinglogs.(Ota&Whitaker,2010).H.frenatus

isedificarianandtypicallyfoundinassociationwithhumandwellings.Itisnota

majorfanoftemperaturesbelow17ºCasitcannotdigestfoodatthat

temperaturehencefeedingstops.Underproperconditions,itreproducesallyear

roundwithfemaleslaying1-2eggs.
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EcologicalImpactsoftheCommonHouseGecko

1.Ithashighectoparasiteandendoparasiteloadsandcanactasvectorsby

transmissiontonativegeckospeciesandprovideazoonoticpathwayto

affectshumanhealth.

2.ItdisplacesnativeIndopacificH.garnotilis(Dame&Petren,2006)and

mourninggeckos,lepidodactyluslugbris,(Caseetal,1994)andthedecline

inextinctionofnativeandendemicnightgeckos.

3.Itincreasesvulnerabilitytoinvasions.

4.Itnegativelyimpactshumanandanimalhealth.

5.Reducesnativebiodiversity.

6.Itmonopolizesresources,throughpredationandpathogenesis.

7.Itiseasilyintroducedasitisdifficulttodetectasacommodity

contaminantorinthefield.

UsesofTheCommonHouseGecko

1.Itisusedasafoodsourceforanimalsinzoosandotherpettrade

2.Itcanbeusedforbioassaysinthelabandalsoasaresearchmodeldueto

itshighgeneticvariabilityandrelativelylonglifespanincaptivity(upto5
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years)

Prevention/ControlMeasures

 SPSMeasures-Sincemajorityofintroductionsoccurredaccidentallyas

stowwaysincargoshipments,thoroughsearchingofboxesandplants

mightreducethenumberoffutureintroductionstonewareas.Coleet

al(2005)suggestedthattheuseofartificialrefagiamadeupofa

crumblysubstratemaylimitfuturedisturbances.

 Eradication–onceestablished,itisunlikelytobeeradicated.
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CHAPTERTHREE

BROWNRAT(RATTUSNOVERGICUS)

Classification

Kingdom Animalia

Phylum Chordata

SubPhylum Vertebrata

Class Mammalian

Order Rodentia

Family Muridae

Genus Rattus

Specie RattusNovergicus

History/ModeofIntroduction

ThebrownratoriginatedinAsia.ItarrivedinNorthAmericaviaEuropeinthe

18thcentury.ThespecieswasoriginallynativetosouthSiberia,NorthEastChina

andpartsofJapanbutitoccursworldwideaaanintroducedspecie.Recordsof
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whentheywereintroducedtoNigeriaareunknownbutitisspeculatedthatthey

wereintroducedthroughshipmentsofcargos.

Habitat

Thebrownratisahighlyadaptablespecieandcaninhabitawiderangeof

environments,particularlyinassociationwithhumans.However,brownratstend

tobemorecommonincoolerclimates,andintropicalregionsareusually

restrictedtohumanmodifiedenvironmentssuchasbuildingsandports.They

canalsobefoundinfarms,particularlythosewheretheycanfindgraintoeat.

Theyarealsofixtureswithinhedgerows,streams,woodlandsandfieldsthat

haveamplecrops.

ImpactsofTheBrownRat

1.Ithascausedorcontributedtotheextinctionorrangereductionofnative

mammals,reptilesandinvertebratesthroughpredationandcompetition.

2.Itrestrictsthegenerationofmanyplantspeciesbyeatingseedsand

seedlings.Eatsfoodcropsandspoilshumanfoodstoresbyurinatingand

defecatinginthem.

3.TheytransmittheplaguebacteriumYersiniapestisviafleasincertain

areasoftheworld.Theyaremajorcarriersofpathogensincluding,
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Coxiellaburnetti,Toxoplasmagondii,Trichenella,etc.

4.Ithashighreproductivepotentialandsospreadsoveraplacereally

quicklycausingalotofdamage.

UsesofTheBrownRat.

1.Itisprimarilyusedinlaboratoryresearchinaninbredalbinoform.The

widespreaduseofthisspecieasaresearchmodeldoesprovideinsight

forscientistsworkingonaninvasivewildform.

2.Itisalsoacommonhousepet.

3.Indevelopingnations,itmaybecapturedforcropprotectionandmay

beeatenassupplementaryorfaminefood.

Prevention/ControlMeasures

 Preventativemeasures:Itisbetterandeasierpreventingrodentsfrom

enteringintoanewlocationinthefirstplace.Eliminatingasingle

invadingratcanbedisproportionatelydifficult.

 Physicalcontrol:Trappingisoftenusedonalocalscaleforcontrolaround

farms,cropsandsmallwildlifeareas;however,itgenerallyfailstoremove

allindividuals,asatrapshyanimalcansurviveandrepopulate.

 Chemicalcontrol:Theuseofanticoagulantpoisonsisthemostcommon
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methodofcontrolanderadication.anticoagulantpoisonscanbebought

overthecounterinmostcountriesandusedforlocalscalecontrolto

mediumsizedcontrols.

 Biologicalcontrol:Contraceptivemethodsofcontrolarecurrently

experimental,butthepotentialforeffectivecontrolusingcontraceptive

methodispromising.



15

CHAPTERFOUR

WATERHYACINTH(EICHHORNIACRASSIPES)

Classification

Kingdom Plantae

Phylum Spermatophyta

Subphylum Angiospermae

Class Monocotyledonae

Order Pontederiales

Family Pontederiaceae

Genus Eichhornia

Species Eichhorniacrassipes

History/ModeofIntroduction

OriginallyfromSouthAmerica,waterhyacinth,Eichhorniacrassipes(Mart.)is

oneoftheworld’smostprevalentinvasiveaquaticplants.Waterhyacinth,a

floatingvascularplant,isknowntocausemajorecologicalandsocio-economic
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changes(Center,1994).Waterhyacinthhasinvadedfreshwatersystemsinover

50countriesonfivecontinents;itisespeciallypervasivethroughoutSoutheast

Asia,thesoutheasternUnitedStates,centralandwesternAfrica,andCentral

America(Bartodziej&Weymouth,1995;Brendoncketal.,2003;Luetal.,2007;

MartinezJimenez&GomezBalandra,2007).Itisprevalentintropicaland

subtropicalwaterbodieswherenutrientlevelsareoftenhighduetoagricultural

runoff,deforestation,andinsufficientwastewatertreatment.Thereisnotaclear

recordofhow,why,andwhenwaterhyacinthwasintroducedtowaterbodies

outsideofitsnativerange,butmanypopulationsarewellestablishedand

persistentdespitecontrolefforts.

ImpactsofTheWaterHyacinth

1.Waterhyacinthcanchangewaterqualitybyalteringwaterclarityand

decreasingphytoplanktonproduction,dissolvedoxygen,nitrogen,

phosphorous,heavymetals,andothercontaminantconcentrations.

2.Waterhyacinthhasmixedeffectsonzooplanktonabundanceanddiversity.

Zooplanktonabundancetendstodecreaseinresponsetodecreased

phytoplanktonavailability,butpopulationsmayincreaseinresponseto

increasedrefugefrompredators.

3.Photosynthesisislimitedbeneathwaterhyacinthmats,andtheplantitself
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doesnotreleaseoxygenintothewaterasdophytoplanktonand

submergedvegetation(Meerhoffetal.,2003),resultingindecreased

dissolvedoxygenconcentration.

4.Italsoaffectsthetemperatureofthewaterandpreventslightpenetration.

5.Itoutcompetessubmersedphytoplanktonandmacrophytes.Becauseitis

freefloating,itmonopolizesthelightandnutrientfromwatercolumns,

thisinturnaffectszooplanktonproductivity.

6.Theychangethedietsoffishesthroughpreyavailability.Theirmatscan

reducenaturalpredationandfisheriescatchabilityandreducebreeding,

nurseryandfeedinggrounds.

7.Itaffectsboatingaccess,navigabilityandrecreationandpipesystemsfor

agriculture,industryandmunicipalwatersupply.

UsesofTheWaterHyacinth

1.InSonghaifarminriversstate,theyareusedtoreducethesmelloffeaces

intheholdingpitswhiletheyarebeingconvertedtogasfordomesticand

industrialpurposes.

2.Itactsasasubstrateformacroinvertebrateslikethesnailsandarachnids.

3.Themats(roots)ofthewaterhyacinthcouldbeusedforlocalcraftwork

likemakingofmats,hats,basketsetc.
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4.Inpollutedwaters,ithelpsreduceheavymetalconcentrationbyabsorbing

thesemetalsfromthewater.

5.WaterhyacinthalsohasbeenfoundtostabilizepHlevelsand

temperatureinexperimentallagoons,therebypreventingstratificationand

increasingmixingwithinthewatercolumn.

Preventive/ControlMethods

 Mechanicalcontrol:Optionsincludeharvestingplantsandin-sitecutting.

Thereareseveraladvantagesanddisadvantagestoimplementinga

mechanicalcontrolstrategydependingontheoptionchosen.Ingeneral,

therearenowater-userestrictionsassociatedwithmechanicalcontroland

itdoesnotrequiremuchtechnicalexpertise.Mechanicalcontrol

immediatelyopensphysicalspace(habitat)forfish,boattraffic,fishing,

andrecreation.In-situcutting,whereplantsarelefttodieanddecompose

inthewater,candecreasedissolvedoxygenandaltertrophicstructureas

resultofchangesinnutrientandcarbonbalances(Schefferetal.,1993;

Greenfieldetal.,2007).

 ChemicalControl:Chemicalcontrolplanshavebeenintroducedinseveral

locationsworldwide;Glyphosate(Roundup),Diquat,and2,4-Damineare

commonherbicidesusedonwaterhyacinth(Seagrave,1988;Gutierrezet
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al.,1994;Lugoetal.,1998).Chemicalcontrolplansareconsideredless

laborintensiveandlessexpensivethanmechanicalcontrol,especiallyat

largescales(Guitierrez-Lopez1993).Althoughchemicalcontrolplanscan

coverlargeareasinshorttimeperiods,herbicidescanbecomeexpensiveif

managementrequiresrepeatedapplications.Thecostofthechemicalplan

willdependheavilyontheequipmentusedtoadministertheherbicide(e.g.

backpacksprayer,helicopter,orairboat).Sprayinglargeareaswithina

shorttimespancancausedangerousdeoxygenationofwater(Lugoetal.,

1998).Herbicidesarelessselectivethanmechanicalormanualapproaches

andcankillnon-targetalgaeandmacrophytes(Seagrave,1988),resulting

infarreachingecologicalimpacts(Richardsetal.,1985;Arora&Mehra,

2003;Rocha-Ramirezetal.,2007).Theherbicideshouldbesprayed

directlyontotheleavesofwaterhyacinthtoavoidkillingalgaeinthe

watercolumn(Seagrave,1988).

 Biologicalcontrol:Biologicalcontrolisanattractivealternativeto

mechanicalandchemicalcontrolprogrammesbecauseitavoidsthe

introductionoftoxicchemicals,itisnotlabororequipmentintensive,and

ithasthepotentialtobeself-sustainingiftheintroducedbiologicalagent

canreproducesuccessfullyinthenewenvironmentwithoutcausing

furtherecologicaleffects(Seagrave,1988).Muchofthecostofbiological
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controlprogrammesisonthefrontend,mainlyrelatedtoresearchand

development.Biologicalcontrolsareoftenviewedasalong-term,

sustainablesolutiontowaterhyacinthcontrol.Hostspecificityiscritical

toanysuccessfulbiologicalcontrolprogramme.Ideally,theintroduced

agentwillhaveanarrowrangeofrequirementstokeeptheeffects

focusedonthetargetplantbutbroadenoughtomaintainaviable

populationwhenthehostplantisinlowdensities.Commonbiological

controloptionsforwaterhyacinthincludevariousinsectspeciesand

introducedplantpathogens(Coetzeeetal.,2007).Neochetinaeichhorniae

andN.bruchiaretwocommonlyusedweevilspeciesfromtheplant’s

nativerange(Sosaetal.,2007).
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CONCLUSION

Itistruethatinvasivespeciesarealmostimpossibletocontroloreradicateonce

introducedintoaplace.Butgreatcareshouldbetakenwhenthingsorpeople

arebeingmovedfromoneplacetoanothertoavoidtheintroductionofnon-

indigenousspecies.Mostofournativespecieshavegoneintoextinctiondueto

highcompletionlevelsfromtheseintroducedspeciesleadingtoadeclineinthe

ecosystemdiversity.

Exoticspeciesarenotlimitedtoonlyplantsandanimalsbutalsoinclude

microorganismstoo.Theyposeseriousthreatswhicharenotonlyecologicalbut

alsosocialeconomicalandcanevenreduceacountry’sinternationalrelationship

withothercountries.

Nevertheless,theyhavetheiradvantagesandthebestthingthatcanbedone

withthesespeciesistoutilizetheirpotentialseffectivelyforthegreatergoodof

theecosystem.
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