
Premating jjOr jjPrezygotic jjIsolating 

jjMechanisms 

Premating jjor jjprezygotic jjisolating jjmechanisms jjare jjthose jjthat jjprevent jjcontact 

jjbetween jjthe jjspecies jjwhen jjthey jjare jjreproductively jjactive, jjor jjwhich jjprevent jjor 

jjrestrict jjthe jjunion jjof jjgametes jjafter jjmating jjor jjcross-pollination jjhas jjoccurred. 

jjIt jjmay jjbe jjcaused jjby jjthe jjfollowing jjreasons jj: 

1. Habitat jjIsolation jj(Ecological jjIsolation) 

• Often jjtwo jjclosely jjrelated jjspecies jjwill jjthrive jjin jjdifferent jjecological 

jjconditions jj(habitats) jjwithin jjthe jjsame jjterritory, jjbut jjno jjhybrid jjbetween 

jjthem jjwill jjbe jjfound. jjHowever, jjwhen jjthe jjmembers jjof jjthe jjrepresentative 

jjspecies jjare jjtaken jjinto jjthe jjlaboratory, jjhybrids jjbetween jjthem jjcan jjbe 

jjobtained. jj 

• Thus, jjtheir jjrespective jjgene jjpools jjare jjisolated jjphysically, jjbut jjnot 

jjphysiologically. jjAgain, jjbecause jjof jjthe jjecological jjseparation jjthat jjinhibits 

jjthe jjsharing jjof jjtraits, jjthe jjincorporation jjof jjnew jjadaptations jjmay jjlead jjto 

jjfunctional jjseparation jjof jjtheir jjgene jjpools, jjand jjspeciation. 

• Habitat jjor jjecological jjisolation jjis jjmost jjcommon jjin jjplants jjbecause jjof 

jjtheir jjsedentary jjnature. jjIn jjthem jjit jjoperates jjin jjtwo jjways. jjThe jjspecies 

jjmay jjlive jjin jjthe jjsame jjgeneral jjarea jjbut jjhave jjsuch jjdifferent jjhabitat 

jjpreferences jjthat jjtheir jjpopulations jjare jjrarely jjclose jjenough jjtogether jjto 

jjcross jjfertilize jjeach jjother jjfrequently. jj 

• In jjaddition, jjif jjhybrids jjare jjoccasionally jjformed, jjthey jjmay jjbe jjeither 

jjunable jjto jjgrow jjmaturity jjor jjleave jjfew jjprogeny jjunder jjnatural 

jjconditions, jjbecause jjno jjsite jjto jjwhich jjthey jjare jjadapted jjis jjavailable. 

jjThis jjis jjwell jjillustrated jjby jjseveral jjspecies jjof jjoaks. jj 

• Many jjoaks jjare jjinterfertile jjand jjhybrids jjare jjoccasionally jjfound. jjSuch jjis 

jjthe jjcase jjwith jjfour jjTexas jjspecies: jjQuercus jjmohriana, jjQ. jjhavardi, jjQ. 

jjgrisea jjand jjQ. jjstellate, jjstudied jjby jjC.H. jjMuller jj(1952). jjThese jjfour 

jjspecies jjare jjkept jjdistinct jjbecause jjthey jjgrow jjin jjvery jjdistinct jjsoil 

jjtypes—namely, jjlimestone, jjsand, jjigneous jjoutcrops jjand jjclay jjrespectively—

and jjthe jjfew jjhybrids jjbetween jjthem jjare jjconfined jjto jjthe jjzones jjwhere 

jjthe jjsoil jjtypes jjcome jjinto jjcontact. 

• Furthermore, jjtwo jjplant jjspecies jjof jjscarlet jjoak jj(Quercus jjcoccinea) jjand 

jjblack jjoak jj(Q. jjvelutina) jjare jjsympatric jjthroughout jjmost jjof jjthe jjEastern 

jjUnited jjStates jjand jjboth jjare jjdistinguishable jjby jjshapes jjof jjtheir jjleaves 

jjand jjacorns. 

•  jjSympatry jjis jjthe jjphenomenon jjof jjoccurrence jjof jjtwo jjor jjmore 

jjpopulations jjin jjthe jjsame jjarea; jjmore jjprecisely, jjthe jjexistence jjof jja 

jjpopulation jjin jjbreeding jjcondition jjwithin jjthe jjcruising jjrange jjof 

jjindividuals jjof jjanother jjpopulation. jj 

• Such jjpopulations jjwhich jjare jjrelated jjand jjshare jja jjportion jjof jjtheir 

jjecologic jjranges jjbut jjremain jjisolated jjfrom jjthe jjanother jjnot jjby jjspace jjbut 

jjthrough jjthe jjphysiologic jjexpression jjof jjgenetic jjdifference, jjare jjcalled 

jjsympatric jjpopulations jjor jjspecies. 



• Habitat jjisolation jjis jjnot jja jjvery jjeffective jjisolating jjmechanism jjin jjmobile 

jjanimals jjand jjhas jjbeen jjobserved jjmost jjfrequently jjin jjmouse, jjriver jjfishes 

jjand jjcertain jjwater jjsnakes. jjFor jjexample, jjtwo jjsubspecies jjof jjAmerican 

jjmouse jj(Peromyscus jjmaniculatis) jjinhabit jjregions jjthat jjshare jja jjcommon 

jjboundary. jj 

• While jjlaboratory jjhybrids jjbetween jjthese jjsubspecies jjexist, jjnone jjhas jjbeen 

jjfound jjin jjnature. jjThe jjexplanation jjfor jjthis jjisolation jjis jjthat jjone 

jjsubspecies jjlives jjin jjthe jjforests jjand jjthe jjother jjon jjsandy jjbeaches. 

jjApparently, jjmembers jjof jjthe jjtwo jjgroups jjrarely jjencounter jjeach jjother. 

•  jjThe jjsame jjsituation jjhas jjbeen jjfound jjfor jjanother jjsubspecies jjof jjmouse 

jjin jjOregon jjas jjwell jjas jjfor jjthe jjwater jjsnake jjNatrix jjsipedon. jjOne 

jjsubspecies jjof jjsnake jjis jja jjfreshwater jjrace, jjand jjthe jjother jjis jja jjsaltwater 

jjrace. 

2. Seasonal jjIsolation jj(Temporal jjIsolation) 

• Two jjgroups jjmay jjexist jjin jjexactly jjthe jjsame jjecological jjarea, jjbut jjdo jjnot 

jjinterbreed jjbecause jjthey jjbecome jjsexually jjmature jjat jjdifferent jjtimes jjof 

jjthe jjyear jjor jjunder jjdifferent jjconditions. jjFurther, jjseasonal jjbarriers jjare 

jjparticularly jjfrequent jjamong jjaquatic jjanimals, jjbecause jjwater jjtemperatures 

jjare jjmost jjstable jjthan jjair jjtemperatures jjand jjembryonic jjdevelopment jjis 

jjmore jjclosely jjharmonised jjto jjdefinite jjtemperatures. 

• These jjtwo jjfactors jjcombined jjand jjpermit jja jjclose jjregulation jjof jjthe 

jjbreeding jjseasons. jjSeasonal jjisolation jjis jjcommon jjin jjplants jjand jjoccurs 

jjfrequently jjamong jjinsects jjand jjother jjinverbrates jjand jjsome jjvertebrates. 

jjFor jjexample, jjover jjten jjsubspecies jjof jjCypress jjtrees jj(Cupressus) jjare 

jjfound jjin jjCalifornia. jjThey jjdo jjnot jjinterbreed jjbecause jjeach jjrace 

jjproduces jjpollen jjat jja jjdifferent jjtime jjof jjthe jjyear. 

• In jjanimals jjit jjmay jjbe jjthe jjtime jjor jjcondition jjfor jjmating jjwhich jjmay 

jjvary. jjIn jjthe jjnortheastern jjUnited jjStates, jjthree jjspecies jjof jjfrog, jjRana 

jjpipiens, jjR. jjsylvatica jjand jjR. jjclamitans jjall jjmate jjin jjthe jjsame jjponds jjat 

jjdifferent jjtimes. jj 

• R. jjsylvatica jjbegins jjbreeding jjwhen jjthe jjwater jjis jj440 jjF jjand jjcompletes 

jjits jjmating jjseason jjbefore jjthe jjtemperature jjreaches jj550 jjF, jjthe jjbreeding 

jjtemperature jjnecessary jjfor jjR. jjpipiens. jjR. jjclamitans jjmust jjhave 

jjtemperatures jjof jjat jjleast jj600 jjF. jj 

• By jjthis jjtime jjthe jjtemperature jjis jjreached, jjboth jjR. jjsylvatica jjand jjR. 

jjpipiens jjare jjpast jjtheir jjbreeding jjstages. jjFurther, jjmost jjclosely jjrelated 

jjspecies jjof jjanurans jj(frogs jjand jjtoads) jjhave jjoverlapping jjbreeding jjseasons, 

jjbut jjin jjthem, jjthe jjisolation jjis jjprovided jjby jjacoustic jjstimuli. 

3. Ethological jjor jjBehavioral jjIsolation jj(Sexual jjSelection) 

• Ethological jj(Gr, jjethos=habit, jjcustom) jjrefers jjto jjbehaviour jjpattern. 

jjEthological jjisolating jjmechanisms jjare jjbarriers jjto jjmating jjdue jjto 

jjincompatibilities jjin jjbehaviour. jjIt jjis jjbased jjon jjthe jjproduction jjand 

jjreception jjof jjstimuli jjby jjthe jjsex jjpartners. 

• The jjmales jjof jjevery jjspecies jjhave jjspecific jjcourtship jjbehaviour jjand 

jjfemales jjof jjthe jjsame jjspecies jjare jjreceptive. jjCourtship jjinvolves jjan 



jjexchange jjof jjstimuli jj(visual, jjauditory, jjtactile, jjolfactory jjor jjchemical) 

jjbetween jjmale jjand jjfemale jjcontinuing jjuntil jjboth jjhave jjreached jja jjstate 

jjof jjphysiological jjreadiness jjin jjwhich jjsuccessful jjcopulation jjcan jjoccur. 

• The jjspecies jjspecific jjstimuli jjwhich jjhelp jjtwo jjsexes jjfor jjthe jjsimultaneous 

jjrecognition jjof jjeach jjother jjfor jjcourtship jjforms jjthe jjethological jjisolation. 

• For jjexample, jjbirds jjand jjinsects jjembark jjon jjmating jjafter jjhighly 

jjstandardized jjritual jjdances. jjIn jjsome jjspecies jjof jjbirds, jjplumage jjof jjthe 

jjmale jjstimulates jjthe jjfemale jjsexual jjinterest. jj 

• Thus, jjthe jjdifferent jjcolour jjpatterns jjof jjinsects; jjdifferent jjcolour jjpatterns jjof 

jjplumages jjof jjbirds; jjlight jjsignals jjsent jjout jjby jjmale jjfire jjflies jj(beetles 

jjof jjfamily jjLampyridae); jjmelodious jjsongs jjproduced jjby jjthe jjmales jjof 

jjinsects, jjfrogs, jjbirds, jjetc., jjsex jjattractants jj(ectohormones jjor jjpheromones) 

jjproduced jjby jjmost jjinsects, jjmammals jjincluding jjhuman jjfemale; jjare jjsome 

jjof jjthe jjexamples jjof jjstimuli jjwhich jjhave jja jjsignificant jjrole jjin 

jjethological jjisolation. 

• In jjmost jjanimals jjit jjis jjthe jjmale jjthat jjactively jjsearches jjfor jja jjmate. jjHe 

jjis jjusually jjrather jjeasily jjstimulated jjto jjdisplay jjto jjobjects. jjSometimes 

jjquite jjinappropriately, jjwhen jjhe jjdoes jjnot jjreceive jjadequate jjresponse jjfrom 

jjhis jjdisplay jjpartner, jjor jjis jjactively jjrepulsed, jjhis jjdisplay jjderive 

jjeventually jjbecomes jjexhausted. jj 

• Consequently, jjif jjsuch jja jjdisplaying jjmale jjencounters jjan jjindividual jjof jja 

jjdifferent jjspecies, jjor jja jjmale jjof jjhis jjown jjspecies, jjhe jjwill jjbreak jjoff 

jjhis jjcourtship jjsooner jjor jjlater. jjIf jjthe jjmale jjis jjdisplaying jjto jja jjnon-

receptive jjfemale, jjthe jjsame jjwill jjhappen, jjperhaps, jjafter jjlonger jjintervals. 

jjIn jjDrosophila, jjfor jjexample, jjit jjis jjshown jjthat jjmales jjact jjquite 

jjspecifically jjto jjremove jjinhibitions, jjso jjthat jjfemales jjwill jjcopulate jjwith 

jjmales jjof jjher jjown jjspecies. jj 

• These jjactions jjof jjcourtship jjinclude jjorientation jjof jjthe jjbody, jjdisplay jjof 

jjwings jjand jjlicking jjwith jjtongue. jjFurther, jjwhen jjthe jjantennae, jjthe jjmost 

jjsensitive jjtactile jjorgans jjof jjfemales, jjare jjetherised, jjthe jjmales jjcan jjeasily 

jjbring jjabout jjcopulation jjwith jjfemales jjof jjdifferent jjspecies. 

4. Mechanical jjIsolation 

• Mechanical jjisolation jjis jjprovided jjdue jjto jjdifferences jjin jjthe jjstructure jjof 

jjflower jjof jjflowering jjplants jjor jjin jjthe jjgenital jjorgans jjof jjdifferent jjspecies 

jjin jjanimals, jjso jjthat jjcross-pollination jjor jjcopulation jjmay jjnot jjbe jjeasily 

jjbrought jjabout. jj 

• In jjcase jjof jjhigher jjplants jjmechanical jjisolation jjprovides jjthe jjmost jjeffective 

jjand jja jjmajor jjisolating jjmechanism. jjIt jjis jjmore jjeffective jjin jjthose jjplants 

jjwhere jjflower jjstructures jjremain jjwell jjspecialized jjfor jjinsect jjpollination. jj 

• For jjexample, jjdifferent jjspecies jjof jjAsclepias jjof jjAsclepiadaceae jjdiffer jjin 

jjthe jjshape jjof jjpollinia jj(sacs jjcarrying jjpollen) jjand jjthat jjof jjthe jjstigmatic 

jjslits, jjso jjthat jjwith jjthe jjhelp jjof jjparticular jjinsect jjbringing jjabout 

jjpollination, jjpollinia jjof jjone jjspecies jjcannot jjbring jjabout jjpollination jjon 

jjthe jjstigma jjof jjanother jjspecies. jjSuch jjkind jjof jjmechanical jjisolation jjis 

jjalso jjcommon jjin jjthe jjother jjmembers jjof jjfamily jjAsclepiadaceae jjand 

jjOrchidaceae. 



• The jjorchid jjfamily jjhas jjevolved jjflowers jjhaving jjan jjarchitecture jjthat jjis 

jjparticularly jjsusceptible jjto jjlarge jjnumbers jjof jjvariations jjon jja jjsingle 

jjadaptive jjtheme. jj 

• They jjare jjbilaterally jjsymmetrical jjor jjzygomorphic, jjbecause jjone jjof jjthe 

jjsix jjperianth jjmembers jjor jjtepals jjis jjmodified jjinto jjan jjelaborate jjstructure 

jjknown jjas jjthe jjlip; jjthe jjstamens jjand jjstigma jjare jjunited jjto jjform jja 

jjsingle jjstructure, jjthe jjcolumn, jjwhich jjin jjeach jjspecies jjproduces jja jjvery 

jjspecific jjrelationship jjbetween jjthe jjpollen-releasing jjanthers jjand jjthe jjpollen-

receiving jjstigma; jjand jjtheir jjsticky jjpollen jjmass jjcannot jjbe jjtransported jjby 

jjany jjmeans jjother jjthan jja jjparticular jjvector. jj 

• Unless jjthe jjflower jjis jjvisited jjby jjan jjinsect jjor jjother jjvisitor jjparticularly 

jjadopted jjto jjone jjor jja jjfew jjrelated jjspecies, jjno jjseed jjis jjformed. jjFlowers 

jjof jjsome jjorchids jjeven jjmimic jjin jjshape jjthe jjfemales jjof jjcertain jjspecies 

jjof jjwasps jjand jjbees. 

 

• Male jjwasps jjor jjbees jjare jjattracted jjto jjthese jjflowers jjand jjengage jjin 

jj“pseudocopulation” jjwith jjthem, jjthus, jjreceiving jjand jjtransferring jjthe 

jjpollen jjsacs. jjThe jjoccurrence jjof jjmechanical jjisolation jjamong jjanimals jjwas 

jjrecognized jjquite jjearly. jj 

• As, jjsoon jjafter jjthe jjdiscovery jjof jjthe jjmanifold jjstructural jjdifferences jjin 

jjthe jjgenital jjarmatures jjof jjdifferent jjspecies jjof jjinsects, jjit jjwas jjasserted jjby 

jjDufour jj(1844) jjthat jjthese jjgenital jjarmatures jjact jjlike jjlock jjand jjkey, 

jjpreventing jjhybridization jjbetween jjindividuals jjof jjdifferent jjspecies. 

•  jjFor jjexample, jjinterspecific jjcrosses jjin jjDrosophila jjmay jjcause jjinjury jjor 

jjeven jjdeath jjto jjthe jjparticipants, jjand jjthe jjsame jjis jjtrue jjin jjGlossina 

jj(tsetse jjfly) jjand jjin jjpulmonate jjsnails jjof jjsubfamily jjPolygyrinae. 

•  jjHowever, jjKarl jjJordan jj(1905) jjcontradicted jjDufour’s jjhypothesis jjby 

jjshowing jjthat jjout jjof jj698 jjspecies jjof jjSphingidae jjfamily jjof jjInsecta, jj48 

jjwere jjnot jjdifferent jjin jjtheir jjgenitalia jjfrom jjother jjspecies jjof jjthe jjfamily, 

jjwhile jjin jjabout jj50% jjof jjthe jjspecies jjwith jjgeographic jjvariation jjin 

jjcolour, jjthere jjwas jjgeographic jjvariation jjin jjthe jjstructure jjof jjthe jjgenitalic 

jjarmatures. jjSince jjthat jjtime jjmuch jjadditional jjinformation jjhas jjaccumulated 



jjindicated jjthe jjslight jjimportance jjof jjthe jjgenitalic jjarmatures jjas jjisolating 

jjmechanisms jjin jjanimals. 

• According jjto jjMayr jj(1970), jjthe jjgenitalic jjapparatus jjof jjanimals jjis jja 

jjhighly jjcomplicated jjstructure jjand jjis jjthe jjpleiotropic jjby-product jjof jjvery 

jjmany jjgenes jjof jjthe jjspecies. jjAny jjchange jjin jjthe jjgenetic jjconstitution jjof 

jjthe jjspecies jjmay jjresult jjin jjan jjincidental jjchange jjin jjthe jjstructure jjof 

jjgenitalia. jjAs jjlong jjas jjthis jjdoes jjnot jjinterfere jjwith jjthe jjefficiency jjof 

jjfertilization, jjit jjwill jjnot jjbe jjselected jjagainst. 

References 

1. https://www.sciencedirect.com/science/article/abs/pii/S1369526614000041 

2. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6157668/ 

 jj 

 

https://www.sciencedirect.com/science/article/abs/pii/S1369526614000041
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6157668/

