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ECOLOGY

Ecology is the study ofrelationships oforganisms with each otherand their

surroundings.Allthesurroundingfeaturesiebothlivingandnonlivingmakeupthe

environmentofanorganism.Everyorganism hasacontinuousinteractionwithits

environmenttosupportitslifeprocesses.

Definitionsofsomeofthetermsusedinecology.

1.Environment:

Thisreferstoeverythinginthesurroundingofanorganism thatinfluencesitslife.The

environmentofatadpoleforexampleiseverythinginthewaterwhereitlives.

2.Biosphere

Thisisthepartoftheearthanditsatmospherethatisoccupiedbylivingthingsor

wherelifeexists.It’sthelargestpartoftheearth.

3.Habitat

Thisisaplacewhereanorganism lives.Inthehabitat,theorganism obtainswater,

shelteranditisabletoreproducethere.Thehabitatofatapeworm isthemammalian

intestines.

4.Population

Thisisagroupoforganismsofthesamespecieslivinginaparticularplaceatagiven

time.

5.Ecologicalniche

Thisreferstoaparticularplaceanorganism occupieswithinahabitatandtheroleit

playsthere.NB,itsapreciseroleplayedbyanorganism initspositioninhabitat.

6.Community

Itisagroupoforganismsofdifferentspeciesinaparticularareaataparticulartime.
ORItisagroupofpopulationsinaparticularareaataparticulartime.

7.Autecology

Thisisthestudyofonlyonespeciesoforganism inrelationtoitsenvironment,e.g.the

studyofafroginrelationtoitshabitat.

8.Synecology

Thisistheecologicalstudyofacommunityofplantsandanimalsinaparticulararea.
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9.Ecosystem

Thisisa group made ofboth living (biotic)and nonliving (abiotic)components

interactingtoform astableandself-sustainingunit.E.g.livingthingsmayincludefish,

cockroaches,andnonlivingthingsmayincludelake,pond,forest,etc.

Thetwomajorfactorswithinanecosystem include:

 Theflowofenergythroughanecosystem.

 Cyclingofmatterwithinanecosystem.

Ecosystem ismainlyclassifiedintotwonamely;

1.Aquaticecosystem.(water).

2.Terrestrialecsosystem (land).

Theaquaticecosystem isdividedintotwonamely;

a.Freshwaterecosystem.Thisincludeslakes,rivers,ponds,streamsandesturine(at

themouthoftheriver).

b.Marineecosystem.Includestheseasandoceans.

Terrestrialecosystem isdividedintothefollowing;

a.Arborealincludestheforestsandgrassland.

b.Groundandunderground.

COMPONENTSOFANECOSYSTEM

Theecosystem ismadeupoftwocomponents;

1.Theabioticcomponent(nonlivingcomponent)

2.Thebioticcomponent(livingcomponent)

THEABIOTICCOMPONENTOFTHEECOSYSTEM

Thisisthenon-livingcomponentoftheecosystem.Livingorganismsinteractwiththe

non-livingcomponentsintheircommunitytoform aself-sustainingunitcalledan

ecosystem.

Theabioticcomponentsintheecosystem includethesoilfactors(edaphicfactors).

Edaphicfactors:

Thesearephysicalandchemicalfactorsinsoilandatmospherethatinfluencethelife

andactivitiesoflivingorganisms.Thesefactorsaffectdifferentorganismsdifferently.

Suchfactorsinclude.

1)Lightintensity.Lightintensityaffectstheprocessofphotosynthesisinplants,

visibilityinsomeanimalsandcausesresponsessuchasphototropism.

Qtn.Listdowntheimportanceoflighttolivingorganisms(pantsandanimals).

Giveatleast6points).

2)Temperature.Thisaffectstheactivityofenzymesinthebodyoforganismsand

thereforedeterminestheoverallactivityofanorganism.Temperaturealsoaffects

germinationofseeds.
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3)Water.Thisisaveryimportantedaphicfactor.Waterisacomponentofthebodies

oflivingorganisms.Itisaraw materialforphotosynthesis,itaidsdispersalof

seeds,itisanagentofpollination,itisahabitatforsomeorganisms,itisa

conditionforgermination,etc.

Qtn.Listdowntheimportanceofwatertolivingorganismsintheenvironment.

(15marks).Don'tgivetheimportanceapplyingtohumanonlysuchasforcooking.

4)Humidity.Thisistheamountofwatervapourintheatmosphere.Humidityaffects

therateoftranspirationinplants;italsoaffectstherateatwhichwaterislostfrom

thebodiesofanimalsthroughevaporation.

5)PH.Thisisthealkalinityoracidityofsoil.PH affectsthedissolutionofmineral

elementsinwater;itaffectsgrowthofplantsandmicrobesinanarea,etc.

6)Nutrients.Presenceorabsenceofaparticularnutrientinsoildeterminesthe

organisms,whichcangrowinthatsoil.Nutrientsarerequiredforpropergrowthof

allorganismsintheecosystem.

7)Oxygenconcentration.Mostoftheorganismsareaerobic,i.e.theyrequireoxygen

fortheirrespiration.Oxygenisabundantinair(21%byvolume)howeverinwater

theconcentrationofoxygenvariesduetofactorsthataffectitsdissolutioninwater

andoverexploitationbyorganisms.Thisaffectsthegrowthoforganismsinwater.

Insuchacaseanaerobicorganismscanthriveandaerobiconesdie.

Assignment;Givetheeffectsofeachofthefollowingabioticfactorsonthe

ecosystem.

(I).Light.

(Ii)water.

(III)Humidity.

BIOTICCOMPONENTS

Thisismadeupoflivingorganismsintheecosystem.Theyarecategorizedintothe

following.

i) Producers(manufacturetheirownfood)

Thesearegreenplantsandsomebacteriathatareabletomanufacturetheirownfood

by use of light,chlorophyll,Carbondioxide and water in the process called

photosynthesisandchemosynthesis.Theyarenutritionallyreferredtoasautotrophs.

ii) Consumers(feedonthealreadymadefood)

Theseareorganisms,whicharenotcapableofmanufacturingtheirownfood.The

consumersgettheirfoodbyfeedingonotherorganisms.

LEVELSOFCONSUMERS

Consumersareclassifiedintofeedinglevelscalledtrophiclevels.Theclassificationis
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basedonthetypeoffoodtheyfeedon.

Thefeedinglevels/trophiclevelsofconsumersbasingonwheretheyobtaintheirfood.

include:

 Primaryconsumer

 Secondaryconsumer

 Tertiaryconsumer

Theprimaryconsumers(1storderconsumers):

These are organisms thatfeed directly on plants (producers).They are called

herbivores.Examplesarecattle,grasshoppers,goats,sheep,etc.

Thesecondaryconsumers(2ndorderconsumers):

Theseareorganismsthatobtaintheirfoodbyfeedingonprimaryconsumers.Theyare

alsoreferredtoascarnivorousorganismssincetheyfeedonflesh.Examplesinclude

catsandreptiles.

Thetertiaryconsumers(3rdorderconsumers):

Theseareorganismsthatobtaintheirfoodbyfeedingonthefleshofsecondary

consumers.Theseareusuallybigcarnivorousanimalslikelions,crocodiles,vultures

andtigers

iii) Thedecomposers

Theseareorganismsthatfeedondeaddecayingorganicmatter.Theyarecommonly

calledsaprophytes.Themajorexamplesaresaprophyticbacteriaandfungi.

Decomposersareimportantbecausetheybringaboutdecayofplantandanimal

tissues.Thishelpsintherecyclingofmaterialsinthesoil.

Theyalsoreducetheamountifwastesandlitterintheenvironment.

NB,Detrivoresfeed on smallfragments ofdead materials.Dentrivoresinclude,

earthworm,woodlice,andsoilmites.

BIOTICINTERACTIONS

Eachcategoryoffeedingisknownasatrophic/feedinglevel.Feedingmethodsare

usefulinshowingtherelationshipthatexistsinacommunitybymeansoffoodchains

andfoodwebs.

TYPESOFFOODRELATIONSHIPS

FOODCHAIN

Itisalinearflowofenergyinanecosystem.ORItisalinearfeedingrelationship
betweenorganismsshowingwhichorganism feedsonwhat.Itisalwaysexpressedin
alinearfashionbeginningwithprimaryproducersandendingwithtertiaryconsumers.
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Organismsatthebeginningofafoodchainareusuallynumerouswhileorganismsat

theendofthefoodchainareoftenlargeandfewinnumber.

Thefoodchainshowsthepassageofenergyfrom producerstoconsumers.Energy

from thesunisfixedbyproducers(plants).Theherbivoreseattheplantsandobtain

thisenergy.Thecarnivoresfeedonherbivoresandobtainthisenergy.Atsuccessive

levelssomeenergyislost.Attheendofthefoodchainenergyreduces.

Example1:

Inthefoodchainabove,thegrassistheprimaryproducer,thegrasshopperisthe

primaryconsumer,the dove is a secondaryconsumerand the catis a tartially

consumer.

Arrowsareusedtoshow themovementofenergyfrom oneorganism toanother.

Energymovesfrom theproducerstotertiallyconsumersthroughthefoodchain.

Thereareusuallyfewlinksinthechainbecauseasthelinksincreaseenergyreduces

andorganismsfeedingattheterminalendofthechaingainlittleenergy.

Chemicalsontheotherhandaccumulateintissuesandincreaseinsucceedinglevels

inthefoodchain.

Eliminationofonelevelfrom thefoodchaindisruptsthefoodchain.Forexampleinthe

abovefoodchain,whenthegrasshoppersareeliminatedfrom theecosystem,the

followingoccur.

1)Thegrassgrowsandincreasesinnumberbecausethegrasshopperthatusedto

feedonithasbeenremoved.

2)Thedoveslackfoodbecausetheyfeedongrasshoppers,whichhavebeenremoved.

Thiscausestheirnumberstodrop.

3)Thecatsalsoreduceinnumberbecauseasthedovesdieduetolackoffood,the

catslackfoodandstarttoreducebecausetheyfeedondoves.

Example2

Drawafoodchainforthefollowingorganisms;

a)Vegetation,beetle,owl,fox

b)cow,man,lionandgrass.

c)Nileperch,algae,waterfleaandtilapia

Grass grasshopper dove cat

Vegetation beetle owl fox

Grass Cow Man Lion

Algae Waterflea Tilapia Nileperch
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FOODWEB

Afoodwebisanumberofinterlinkedfoodchains.From theabovefoodchainsin

example1andexample2a,thefoodwebbelowcanbeobtained.

From thefoodchainbandcinexample2above,thefoodwebbelowcanbedrawn.

Note.

Whendrawingthefoodweb,theorganismsshouldbearrangedintrophiclevels.The

produces should be atthe bottom followed byprimaryconsumers and tertiary

consumersatthetopofthefoodweb.

ECOLOGICALPYRAMIDS

Theseareusedtoshoweitherthenumberoforganismsorenergypresentateachlevel

inthefoodchainandfoodweb.Therearethreetypesofpyramidsnamely;

1.Pyramidofnumbers

2.Pyramidofbiomass

3.Pyramidofenergy

1.Pyramidofnumbers:

Thisisusedtoshowthenumberofindividualsateachtrophiclevel.

Thenumberoforganismsateachtrophicleveliscountedandapyramidisdrawnwith

theprimaryproducersatthebase.Thewidthofeachrectanglerepresentsthenumber

oforganismsateachtrophiclevel.

Illustration
Tertiaryconsumers

Secondaryconsumers

Primaryconsumers

Producers
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Example1

Drawapyramidofnumbersfor20Nileperch,40planktons,34tilapia,4men

Example2.

Drawapyramidofnumbersforthefoodchainbelow.

Abigfruittreemayhaveseveralbirdsfeedingonafruit,manmaybeanalternate

consumerofthebirdswhileatthesametime,severallicemaybeparasitestoman.

Thepyramidofnumbersofsuchachainmayhavethefollowingform.

Theproblem withthepyramidofnumbersisthatitdoesnotaccountforsizeofthe

organism ateachtrophiclevel.Forthisreasonthepyramidofbiomassisused.

Question:

HusnahcarriedoutanecologicalstudyinKabowa.Inoneofthesections,shefound15

toads,180plants,4snakesand120grasshoppers.Usetheinformationtoanswerthe

questions.

a)Constructapossiblefoodchainfortheaboveinformation.

b)Statethetrophiclevelsoccupiedbyeachoftheorganismsinthecommunity.

c)Drawthepyramidofnumberforthecommunity.

d)Explainwhatwouldhappentotherestoftheorganismsifalltoadswere

destroyed.

1Guavaplant 100caterpillars 20birds

Birds

Caterpillars

Guava

4

20

34

40

Men

Nileperch

Tilapia

Planktons

Lice

Man

Birds

Tree
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Solution:

a)Plants grasshopper toad snakes

b)Plants–producers

Grasshopper–primaryconsumer

Toad–secondaryconsumer

Snake–tertiaryconsumer

c)Pyramidofnumbers

d)Thenumberofgrasshopperincreasesandthatofplantsdecreasesduetothe

increaseinthenumberofgrasshopper.

2.Pyramidofbiomass:

Thisgivesthemassoftheorganism ateachtrophiclevel.Biomassreferstothemass

ofa living organism.Biomass decreases from producers to tertiaryconsumers.

Producershaveahigherbiomassthanallothertrophiclevels.

Consideringthefoodchainintheexample2,above,thepyramidofbiomasswouldbe.

Eveniftheguavaisone,ithasabiggerbiomassthancaterpillarsandcaterpillarshave

alargerbiomassthanbirds.

Inmostcasesthepyramidofbiomassisconstructedusingdryweightoforganisms.

Thisisbecausethefreshmassofanorganism variessomuchwithwatercontent.

Dryweightisthemassofanorganism withoutwater.

Theproblem withbiomassisthatitvariesgreatlyastheorganism grows.Usinga

pyramidofenergycansolvethisproblem.

3.Pyramidofenergy:

Birds

Caterpillar

Guavatree

Snake

Toad

Grasshopper

Plants

Tertiaryconsumers

Secondaryconsumers

Primaryconsumers

Producers

Tertiaryconsumers

Secondaryconsumers

Primaryconsumers

Producers
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This shows the amountofenergyateach trophic level.Energydecreases with

succeedingtrophiclevels.Producerscontainmoreenergythantertiaryconsumers.

Thepyramidofenergygivesthemostaccuraterepresentation.

Pyramidofenergy.

Energyflowinanecosystem

Energyflowsthroughfoodchainsandfoodwebs.Energyisobtainedfrom thesunby

greenplants.Theplantstraplightenergyanduseittocarryoutphotosynthesis.During

photosynthesis,lightenergy is converted into chemicalenergy.When primary

consumerseattheplants,theyobtainthisenergy.Theenergyisthenpassedonto

otherorganismsthroughtheirfeedingrelationships.

Ateachtrophic(feeding)levelthereislossofenergybecause;

i) Someenergyisusedupduringrespiration.

ii)Someenergyislostfrom herbivoresinform ofindigestibleplantmaterial.

iii)Someorganismsdiebeforetheyareeaten.

iv)Someofthechemicalenergyisconvertedintootherformssuchassound,light

energy,heatenergy,whicheasilyescapesfrom theorganisms.

Ateachtrophiclevel,decomposers(saprophytes)suchasbacteriaandfungibreak

downdeadorganicmattertoreleasesomeoftheenergylockedinit.

POPULATIONS

Populationisthetotalnumberoforganismsofsamespecieslivinginaparticulararea

atagiventime.

Organismsliveinapopulationinorderto:

 Gainmoreprotectionasthepopulation

 Haveincreasedchancesofgatheringmatesandbreeding.

 Abilitytogetshelter

Howeverorganismsinapopulationface:

 Highchancesofovercrowding

 Highcompetitionamongthemselvesforfood,shelter,etc.

 Increasedchancesofpredation.

PATTERNSOFPOPULATIONDISPERSION

Thedistributionofindividualsinanareaisknownaspopulationdispersion.Itrefersto

thewayindividualsinapopulationaredistributedinaparticularareainwhichtheyare

living.

Tertiaryconsumer

Secondaryconsumer

Primaryconsumer

Producer
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Typesofpopulationdispersion
1.Random dispersion.

Thishappenswhentheenvironmentisuniform throughouttheareaandthereforethereisno

tendencytoaggregate.Thereisnoparticularorderofdistribution

2.Uniform dispersion.

Thisoccurswhencompetitionisveryhighduetoscarcityofresourcesandtheorganismsare

evenlydistributedinallpartsoftheenvironment.

3.Clumpeddispersion

Hereorganismsarefoundinhighnumbersinparticularareasandlownumbersin

otherareas.Thisresultsfrom:

1.Self-dispersal

2.Resourcesbeingclumped

3.Tendencyofindividualsinanareatolivetogether.

4.Territorialbehaviour

5.Aggregatebehaviourwhereorganismsfeedtogetherinagroup.

Therearetwotypesofclumpeddispersal.

Regularillustration

Irregularillustration

Importanceofdistribution

 Individualsacquirethemselvesenoughspacewithinwhichtheycanliveandbreed
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i.e.ahomewithenoughresourcesandsuitablebreedingresources.

 Itimprovesonthechancesofobtainingamate.

POPULATIONGROWTH

Thisreferstotheincreaseinnumberoforganismsofthesamespecies.Growthtakes

placewhenthebirthrateishigherthanthedeathrate.Theincreaseinnumberovera

periodoftimewhenplottedonagraphmakeswhatisknownasagrowthcurve.

Carryingcapacity

Thisisthetotalpopulationtheenvironmentcansupportataparticulartimewithout

exhaustingtheresources.

Thepopulationgrowthcurve

ThegrowthcurveisS-shapedanditisreferredtoasasigmoidcurve.Itisdividedinto

fivephases.

PhaseA

Inthisphase,thegrowthrateisslow,becausethenumbersoforganismsmultiplying

arefewandtheorganismsarestilladaptingtotheconditions.

PhaseB

Therateofgrowthincreasesrapidly,becausethenumberofreproducingorganisms

hasincreasedandtheorganismshaveadaptedtotheconditions.

PhaseC

Therateofgrowthstartstoslowdownieincreasesgradually,astheorganismsstartto

die.Thisisduetothefactthattheirnumberhasbecomebigandtheyhavestarted

competingforfood,shelter,matesandspace.Theavailableresourcescannotsupport
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abignumberoforganisms.

PhaseD

Inthisphase,thegrowthrateremainsconstant,therateofbirthisequaltotherateof

deathhencethepopulationremainsconstant.

PhaseE

Thepopulationisdecreasingrapidly,becausetherateofbirthislowerthanthedeath

rate.Theorganismsdieatahigherrateduetocompetitionbetweenthem andthe

exhaustionofresources.

Growthofthehumanpopulation

The population is presentlygrowing exponentially.This is shown in the human

populationgrowthcurvebelow:

Theexponentialhumangrowthisusuallydueto:

 Advancementinscienceandtechnologyleadingtopreventionofinfectious

diseases.

 Earlywarningonnaturalcatastrophes.

 Propernutrition.

 Decreaseininfantmortality.

 Increaseinlifeexpectancyindevelopingcountries.

 Increasingagriculturehenceleadingintomorefood.

Factorsaffectingpopulationgrowth

Thesefactorsaregroupedintotwocategories.

1.Densitydependentfactors;thesearefactorswhoseeffectdependonthesizeof

thepopulation,e.g.food,diseases,space,pollution,predation,competition,light,

etc.

2.Density independentfactors;these are factors which affectthe population

regardlessofthepopulationsizee.g.earthquakes,floods,droughts,thunderstorm,
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lightening,firestrongwinds,etc.

POPULATIONSIZE

Thisreferstothenumberoforganismsofthesamespeciesinaparticularareaata

particulartime.

Determinantsofpopulationsize

Populationsizedependsonthefollowingfactors.

1.Natality(birthrate).Thisisthefrequencyofbirth.Increaseinnatalityresultsinto

increaseinpopulationsize.

2.Mortality(death rate).Thisis the frequencyofdeaths.When the death rate

increases,thepopulationsizedecreases.

3.Emigration.Thisisthemovementofindividualsoutofthepopulation.Itresultsinto

adecreaseinpopulationsize.

4. Immigration.Thisisthemovementofindividualsintothepopulation.Itcausesthe

populationtoincrease.

METHODSOFESTIMATINGPOPULATIONSIZE

1.Directcount

Thisissuitableforlargeorganismslivinginanopenhabitat,e.g.elephants,lionsand

buffaloes.Inthismethod,onemovesthroughtheareaalongpredeterminedpathsand

countstheorganismsinquestion.Whencountingaggressiveanimals,alow flying

aircraftisused.Severalcountsaremadeandanaverageistakentogetanestimateof

aparticulararea.

2.Aerialphotography

Thisissuitableforlargeorganismslivinginanopenarea.Photographsaretakenfrom

alow flyingaircraftoverthestudyarea.Whenthephotographsaredevelopedthe

numberoforganismsinthephotographsisdetermined.Thephotographsaretaken

severaltimesandtheaveragenumberistakenforthepopulationofthatparticular

organism inthearea.

3.Thequadrat

Thisisamethodusedforsmallstaticorganismslikeplantsorslowmovinganimals.A

quadratisasquaremetalorwoodenflameof1-meterlongsides.Itthereforeencloses

anareaof1m2.Thequadratisthrownatrandom inthestudyareaandtheindividuals
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coveredcounted.Severalquadratsarethrownatrandom andtheaveragenumberof

organismsistaken.

Theaveragenumberisthenmultipliedbythetotalareaofthestudytogetthe

estimatedpopulation.Workedexample,Tableofresults(leave10lines).

4.Linetransectmethod:

Thismethodinvolveslyingalongmeasuringtapesalongaselectedstripwithinthe

habitat.Arecordismadeoftheorganismstouchingorcoveredbyalineatallpointsat

regularintervals.

5.Belttransectmethod:

Thisisastripusuallyameterwidemarkedbyputtingasecondlinetransectparallelto

theother.Thespeciesbetweenthelinearecarefullyrecorded.

6.Capturemarkrecapturemethod:

Thisissuitableforanimals,whicharefastmoving.E.g.ratsandgrasshoppers.

Inthismethodanimalsinanenvironmentarecapturedandcounted(n1).Theyarethen

markedandreleasedbackintotheenvironment.

Thetrapsarethenlaidafteragivenperiodoftime.

Theorganismscapturedarecounted(n2).

Theorganismsthatweremarkedandrecapturedarealsocounted(n3).Thepopulation

isthencalculatedfrom:

Totalpopulation=numberofindividualsin1stcaptureXnumberofindividualsin2nd

capture

Numberofindividualin2ndcapturewithamark

Where;

P = population

n1 = numberinthefirstcapture

n2 = numberinthesecondcapture

n3 = numberinthesecondcapturewhicharemarked.

Examples

1.30ratswerecaughtinthebusharoundtheschool.Theywereallmarkedwithink

onthetailsandreleased.After3days20ratswerecaughtfrom thesamearea.6

outofthe20ratshadamark.Estimatethepopulationofratsinthisbush.

Solution.

Using.

P =n1xn2

n3

P =n1xn2

n3
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P = population.

n1 = 30

n2 = 20

n3 = 6

=100rats.

Assignment:

Arthurcaptured and marked and replaced 45 cockroacheson thefirstday.She

captured26cockroachesfrom thesamearea17ofwhichwerenotmarked.Estimate

thepopulationinthearea.

INTERACTIONSBETWEENPOPULATION

Individualorganismsinthepopulationdonotliveinisolationinacommunity.Theyare

continuouslyinteractingwitheachotherinthefollowingways:

 Competition

 Predation

 Mutualism

 Parasitism

COMPETITION

Asthepopulationoftheindividualsincrease,theresourcesbecomelimitedandthe

organismscompeteforthem.Examplesofresourcescompetedforinclude,food,

space,mates,etc.Competitionisoftwotypes;

1.Interspecificcompetition;thisisthecompetitionbetweenorganismsofdifferent

species,e.g.thecompetitionbetweengoatsandcattleforpastures.

2.Intraspecificcompetition;thisisthecompetitionbetweenorganismsofthesame

species,e.g.thecompetitionbetweengoatsforgrass.

PREDATION

Thisistherelationshipbetweenapredatorandtheprey.

Apredatorisanorganism thathuntsandkillsanotherorganism (prey)forfood.

Apreyisanorganism thatishuntedandkilledforfood.

P =30x20
6
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Thegraphshowingthepredator-preyrelationship

Descriptionandexplanationofthegraph:

Initially(Atthestart),populationofthepreyishigherthanthatofthepredators.

Asthenumberofpreyincreasesuptothemaximum,thenumberofpredatorsalso

increases,duetopresenceofenoughfood(inform ofprey).

Increaseinthenumberofpredatorsuptothemaximum,thenumberofpreydecreases,

becauseofpresenceofmanypredatorsfeedingonprey.

Asthenumberofpreydecreasesuptotheminimum,thenumberofpredatorsalso

decreases,duetothepresenceoffewpreystobefedonbythepredators.

Asthenumberofpredatorsdecreasesup to theminimum,thenumberofprey

increasesagainduetothepresenceoffew predatorsfeedingonthem.Thecycle

continues.

NB,Boththepopulationofpreyandpredatorscontroleachother.Thisregulatesthe

populationofanimalsinthenaturalhabitatssuchasgameparksaseveryanimalis

eitherhuntingorabeinghunted,togetandprovideamealtoeachotherrespectively.

Predatorscanalsobeingusedinbiologicalpestcontrolmethod.Suchasintroducing

fishtofeedonmosquitolarvaintheponds,chickentofeedongrasshoppers,catsto

feedonratsetc.

Adaptationsofpredatorsthatenablethem tofeedonprey

1.Theyhavekeeneyesighttoseetheirprey.

2.Theyhavestrongjawmusclestotearfleshoftheprey.

3.Theyhavesharpclawstoholdandkilltheirprey.

4.Theymoveveryfasttoenablethem chasetheprey.

5.Theyhavestreamlinedbodiestocutthroughairduringmovement.

6.Somehaveverysharpcaninestotearfleshoftheirprey.

7.Theyhavecolours,whichhelpthem tocamouflage.

Adaptationsofthepreytoavoidbeingeatenbypredators

1.Theyperceivesoundwithhighaccuracyandareabletosensetheirpredatorsata
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distance.

2.Theyareveryfastinmovementtoescapefrom theirpredators.

3.Theyhavedevelopedstructuresfordefensesuchashorns.

4.Theynormallymoveingroupstoscaretheirpredators.

5.Theyprefertostayinareas,whichgivethem goodvisibilitysuchasgrasslands.

6.Theyhavecolours,whichhelpthem tocamouflage.

7.Mimicry;this is where a palatable harmless organism attains colours ofan

unpalatableharmfulorganism anditisconfusedforaharmfulorganism.

HARVESTINGOFGAMEANIMALS

Gamecropping

Gamecroppingisdefinedasthetakingofanimalsfrom awildherdinnumbersthatwill
notendangertheviabilityofthewildpopulation.Croppingmaybedone

1.Eitherasamanagementtechniquetopreventtheanimalsfrom overpopulating
their

2.Harvestingtoprovidebushmeatandother   wild animalsproducts forlocal
consumption

3.Itcouldalsobedoneforincomegeneration.

Gamecroppingisnotrestrictedbystateinitiativeinprotectedareabutmayalsobe
regularharvestingtechniquesongameranchesandprivatelands.

ECOLOGICALSUCCESSION

Thisisthesuccessivereplacementoforganismsinacommunityfrom simpleoneto

themostcomplexonesgradually.Thisisagradualchangeinthecompositionof

organismsinthearea.

Therearetwotypesofsuccession.

1.Primarysuccession

2.Secondarysuccession

1.Primarysuccession

Thisisatypeofsuccessionwherelifebeginsfrom abarerockornewpond,whichhas

neverbeenoccupiedbylivingorganismsbefore.Thepioneerplantsinsuchareasare

those,which can with stand dry conditions with low watercontentand high

temperatures.Thefirstorganismstoinhabitsuchanareaarecalledpioneerorganisms.

Stagesofsuccessiononabarerock

Lichenscoloniseabarerock.Whentheydie,theydecomposetoform athinlayerof

soil,whichtrapssomemoisture.
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Mossesstartgrowingonthesoilformedbythedecayedlichens,hencereplacingthe

lichens.Whenthemossesdie,theydecaytoform moresoil.

Herbaceousplantsthenstartgrowing,replacingthemosses.

Thesearethenreplacedbyshrubs,andlaterbytrees,thatform theclimaxcommunity
afterwhichnootherchangestakeplace.

Successioninanewwaterpond

Ittakesseveralyearsforaclimaxcommunitytobeestablished.Anydisturbanceatany

onelevelcausestheprocessofsuccessiontogobacktotheinitialstagesanditlater

onre-establishes.Theabilityofthecommunitytore-establishafteradisturbanceis

knownasresilience.

Aclimaxcommunityisthefinalsteadycommunitythatdevelopsattheendofthe

successionprocess.

Characteristicsofprimarysuccession

 Apioneercommunityhasveryfewspeciesofplantsandanimals.

 Thepioneervegetationisshallowrooted

 Thepioneercommunitycolonizesabarerock.

 Ittakesalongtimetoreachtheclimaxcommunity.

2.Secondarysuccession

Thisisatypeofsuccession,whichtakesplaceinanarea,whichhaseverbeen

occupied byorganisms and destroyed bydisasters like fire,floods and human

activities.Thistypeofsuccessionisfasterthanprimarysuccession.

Characteristicsofsecondarysuccession

 Itbeginsonalreadyformedsoilorland.

 Thepioneercommunityhasavarietyofplantandanimalspecies.

 Ittakesashorttimetoreachtheclimaxcommunity

 Thepioneervegetationisofhigherplantswhicharedeeprooted.

FIREASANECOLOGICALFACTOR

Effectsoffiretotheecosystem

Thisismeasuredinthedestructionmadeanditdependsonthefollowingfactors.

1.Kindandamountofburningfuele.g.grassgenerateslessheatcomparedto

woodenmaterialshenceislessdestructive.

Lichens.
Pioneer Mosses Herbs Shrubs

Trees.Climax
community

Floating
plants

Papyrus Trees
(forest)
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2.Weatherconditions.Fireisspreadveryfastindryconditionsandthusdestroyinga

wideareaoftheecosystem thanincoldconditions.Incoldconditions,firespreads

veryslowlyduetothehighhumidityhencecausinglessdestruction.

3.Directionofwind.Theeffectoffireisgreattotheecosystem ifitsburningagainst

thedirectionofwind(backfire)becauseitburnsinaparticularareaforalong

periodoftimecomparedtoforwardfire.

Meritsoffire

 Itbreaksseeddormancyduetohardseedcoatleadingtofastgermination.

 Itincreasesrecyclingofnutrientsinanecosystem.

 Itisusedinselectiveweeding.

 Itcontrolspestsanddiseases.

 Itimprovesonherbageinanarea.

 Itimprovesonlightpenetrationleadingtorapidundergrowthintheforest.

 Itimprovesonthevisibilityofthepreytopredatorsbyburningthevegetationcover

down.

Demeritsoffire

 Itdestroysthehabitatofanimalswhichmaycauseextinctionofsomeanimals.

 Itcausesairpollution

 Itdestroysgreenplantswhichareproducersofthecommunity.

 Itdestroysanimalsintheecosystem.

 Itincreasespredationduetoimprovedvisibility.

 Itleadstolossofsomenutrientsfrom thesoilbydecompositione.g.humusand

nitrates.

Forestsasarenewableresource

Forestsarerenewedbyafforestationandavoidingdeforestation.

Ecologicalimportanceofforests

 Theyactashabitatsoforganisms.

 Sourceoffoodtoorganisms.

 Usedinrainfallformation,thisimprovesontheclimateofanecosystem.

 Itformssoilbydroppinglitterwhichhelpsindecompositionintohumus.

 Maintainsplantsandanimaldiversity.

Ecologicaleffectsofdeforestation

 Destructionofhabitatsofanimals.

 Itleadstosoilerosion

 Itleadstodesertification.

 ItincreasesCO2contentintheatmosphere.
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 Increasespredationduetoremovalofvegetationcover.

Importanceofforeststowildlifeconservation

 Theyaresourcesoffoodtoanimals

 Theyarehabitatstoanimals.

 Formationofrainfallstopreventdrought.

 Reducessoilerosiontherebyconservingsoilfertility.

 Maintainsthebiodiversityforavarietyofplantandanimalspecies.

 PurifiestheenvironmentbyremovingCO2andaddingoxygen.

 Providesavarietyoflitterthatdecomposestoform humus.

 Reducespredationofsomewildanimals.

POLLUTION

Thisistheadditionofsubstancestotheenvironmenttolevelsthatharm ordestroy

living components ofthe environment(ecosystem).Substances thatcan cause

pollutiontotheenvironmentarecalledpollutants.E.g.sewerage,fertilizers,oillinks,

etc.

Typesofpollution

1.Waterpollution

2.Airpollution

3.Noisepollution

4.Radioactivepollution

5.Soundpollution

Airpollution

Airpollution isthereleaseofharmfulsubstances/gasesinto theatmosphereto

accumulatetothelevelthatharmslivingorganismsintheenvironment.

Themainpollutantsofairoratmospherearepoisonousgasese.g.SO2,CO2,NO2,and

CO.

Someofthesegasese.g.SO2,CO2,andCO form acidiccomponentsthatdestroy

vegetation.Anotherairpollutantissmokethatcausespoorvision,reduced light

penetration,andreductionofphotosynthesisbycoatingonplantleaves.

Excessgasesintheatmospheree.g.CO2 andCFCs (ChloroFloroCarbon)usedin

fridgescauseglobalwarming.

Qtn.Explaintheeffectsofthedifferentairpollutantsontheecosystem.(10marks).

AIRPOLLUTANT SOURCES OF THE

POLLUTANT

EFECTSONECOSYSTEM



S2EcologybySemandaWilliam@ TCNBIOLOGYDEPT

21

(B).Suggestthecontrolmeasuresagainstairpollution.(8marks).

(c).Listdownanyfourindicatorsofanairpollutedenvironment.

Waterpollution

Waterpollutionisthereleaseofharmfulsubstancesintothewaterbodytothelevel

thatharmsaquaticlife.

Themajorform ofwaterpollutionisasaresultofadditionofexcessnutrientse.g.

nitrates,phosphates,potassium towaterbodiesmakingthem toonutritiveleadingto

increasedproductivityofwater.Thehighlyproductivelakeiscalledeutrophiclakeand

the process of polluting water bodies by adding excess nutrients is called

eutrophication.Themainpollutantsthatcauseeutrophicationarefertilizers.

Domesticwastesdrainedinwaterbodies,industrialwastese.g.detergentswhich

containalotofphosphatesandnitratesalsocauseeutrophicationinthelake.

Eutrophication:

Thisistheaccumulationofnutrients(nitratesandphosphates)leadingtoincreased

growthofaquaticplantse.g.algaewhichdecomposeafterdeathleadingtoadecrease

ofoxygencontentsasaresultofbeingutilizedbydecomposersofdeadplants.Dueto

thedecreaseofoxygen content,in water,aquaticanimalsthatneed oxygen for

respiratione.g.fishsuffocateanddie.

Qtn.Explaintheeffectsofthedifferentwaterpollutantsontheaquaticlife.(10marks).

NB,makeatableasshownabove.

(b).Suggestcontrolmeasuresagainstwaterpollution.(08marks).

(C).Listdowntheindicatorsofapollutedwatersource.(Youcanmakeavisitaround

anynearbypond).
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Soilpollution

Useofexcessfertilizers,herbicides,insecticidespollutesthesoil.Excessherbicides

andinsecticidesleadtodeathoflivingorganismsinthesoiltherebyreducingtherate

ofdecompositionofdeadmatter.

Nondegradableinsecticidesdonotbreakdownbutaccumulateinanimalsalongthe

foodchaintopoisonouslevelsthatcankill.

Activitiesofmanthathaveledtothedegradationofsoil

Environmentaldegradationistheprocessofdestroyingthequalityoftheenvironment.

Humanactivitiesthathaveledtodegradationofsoilare:

1.Overstockingleadingtoovergrazingthatreducestheamountofvegetationcover

toexposethesoiltherebyencouragingsoilerosion.

2.Deforestationexposingsoiltoagentsofsoilerosion.

3.Use ofinsecticides,pesticides and herbicides which cause the death ofsoil

organismshenceaffectingtherateofdecomposition.

4.Burningofvegetationthatremovesthevegetationcoverwhichencouragessurface

runoffhenceleadingtosoilerosion.

5.Mining,construction,quarryingleadstothedestructionofsoilstructurewhich

encouragessoilerosion.

6.Diggingorcultivatingdownslopealsoencouragessoilerosion.

Radioactivepollution

Thisisthereleaseofradioactivechemicalsintotheenvironmentinlargeamountse.g

atomicsubstancesarefrom atomicbombs.

Humanactivitiesthatleadtoenvironmentalpollution

1.Drainageofexcessuntreatedsewageintothewaterbodiescausingeutrophication.

2.Applicationofexcessfertilizersthatarelatererodedinwaterbodies.

3.Burningofvegetationthatexposesthesoiltoerosionagentanditalsoleadstothe

emissionofsmokewhichcausesairpollution.

4.Emissionofexcesspoisonousgasesintheatmospheree.g.SO2,CO2andCOform

industriesandautomobileswhichcauseacidicrains.

5.Useofexcessherbicidesandinsecticideswhichkillthesoilorganismsleadingto

decreasedrateofdecomposition.

6.Spillingofoilontowaterbodieswhichleadstosuffocationofaquaticanimals.

7.Constructionofnoisyindustriesintownwhichcausesoundpollutionthatcan

damagethehearingprocessofman.

8.Decompositionofnon-biodegradablematerialsintothesoile.g.plastics,glass,etc.

whichdestroythesoilstructure.

9.Deforestation

10.Monoculture
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11.Overstocking

UGANDA’SWATERBODIES

ThemajorwaterbodiesinUgandaarelakesandrivers.Theyarepollutionbysewage

from industries;fertilizersusedbyman,oilfrom machinese.g.boatengines.

Waterbodiesarealsoinvadedbywaterweedsespeciallywaterhyacinthwhichisa

floweringplantwhichcanalsoreproduceasexuallyandwithahighrateofreproduction.

Effectsofwaterhyacinthonwaterbodies

 Theyhindernavigation

 Theyhabourdangerousanimalse.g.snakes

 Reductionintheamountoffishinwaterbodiesassomediesduetostarvation.

 Theyreduceontheamountoflightpenetrationinwatercolumn.

 Siltation ofwaterbodies i.e.theybecome shallow as a resultofdeath and

decompositionofwaterhyacinth.

 Reduction in the amountofwaterin lakes as a resultofincreased rate of

transpiration.

 Theyhindersmoothflowofwaterinlakessincetheyblockthedrainagechannels.

 Ithascausedeconomicinjuriestothecountryespeciallywhentryingtoeradicateit.

Usesofwaterhyacinths

 Productionofbiogas

 Feedsforcattleandpigs.

 Agoodfertilizerwhenusedasmulches.

 Agoodrawmaterialforartandcraft.

 Rawmaterialformakingmanure.

Methodsofcontrollingthewaterhyacinth

1.Physicallyorremovingitmanuallybyhandpickinghoweveritisnoteffective.

2.Byuseofmachines(mechanicalcontrol)howeverthemethodiseffectivebut

expensive.

3.Byusingbiologicalcontrolmethodse.g.useofbottles.

4.Useofherbicides(chemicalcontrol)anditinvolvesthesprayingofherbicides

directlyontotheweed.Themethodisquickbuthasthefollowingdemerits:

 Itcontaminateswater

 Destructionofaquaticlifeespeciallyfish

 Pollution ofwatersince the weed is notcompletely removed but

decomposesinwater.

 Itisexpensivesinceitinvolvestheuseofspaceaircraftstoapplyit.


