
Phytophthora

1.HabitatofPhytophthora:

Phytopluhora(Greekphyton=plant;phthora=destruction)isrepresentedby48species(Water

house,1973)whicharecosmopolitanindistribution.Mostofthespeciesattackhigherplants,

mostlyangiospermsandcausediseasesofeconomicsignificance.Somespeciesare

facultativeparasitesandothersasfacultativesaprophytes.

OneofthemostcommonandwellknownspeciesofPhytophthoraisP.infestans,causingthe

diseasecalledlateblightofpotatoorPotatoblight.Cooltemperature(between22-23°C)and

excessofwaterfavoursthegrowthofthisfungus.InIndiaP.infestanshasbeenreportedfrom

NilgiriHillsandDarjeeling.ItalsooccursperiodicallyintheplainsparticularlyofnorthernIndia.

However,intheIndo-GangeticplainblightofColocosiaantiquorum (Vern.arvi)causedbyP.

colocasiaeisquitecommon.

2.SymptomsofPhytophthora:

Thediseaseappearsassmallblackorpurplishblackareasatthemarginsandtipsoftheleaf.

Thesepatchesgraduallyenlargeandsoontheentirecrownmayrot.Underfavourable

conditionsallpartsofthehostundergobrowningandrottening.

Ifthesoilisverymoist,tubersarealsoaffectedandmayrotcompletely.InColocasiaanti-

quorum large,circular,ovalorirregularyellowishbrownareasappearonleaves.Dropsofa

yellowliquidoozesoutfrom theleafsurface,andsevereinfectionmayresulteveninthe

rotteningofcorms.

3.VegetativeStructureofPhytophthora:

Themycelium iscoenocytic,aseptate,hyalineandprofuselybranched(monopodialbranching).

Theseptaareformedatthetimeofreproductionoratmaturity.Thecellwallconsistsofglucan.

Chitinis,howeverabsent.Cytoplasm containsmanynuclei,mitochondria,endoplasmic

reticulum,ribosomes,dictyosomes,vacuolesandmanyoilglobules.Themycelium is

intracellular,anddirectlykillstheinvadedcells.

However,insomecasesitisintercellular,presentintheintercellularspacesofthehosttissue.

Someofthespeciesdevelophaustoriatoabsorbtheirfoodmaterial.InP.infestansthe

haustoriaareselenderandfingerlike.Haustoriadevelopaslateraloutgrowthsfrom the

intercellularhyphae.

Younghaustorium invaginatesthehostcell.Itremainssurroundedbyanextra-haustorialsheath,

anextrahaustorialhaustorium membranesandthecytoplasm ofthehostcell.Cytoplasm of

haustoriacontainsmitochondria,ribosomes,endoplasmicreticulum andnuclei.



4.ReproductionofPhytophthora:

ThefungusreproducesbyVegetative,asexualandrarelybysexualmethods.

(i)VegetativeReproduction:

ManyspeciesofPhytophthora(P.colocasiaeandP.parasitica)reproducebymeansby

Chlamydospores.Thesevegetativereproductivebodiesmaybeterminalorintercalary.They

germinatebygivingriseto3-11germ tubeswhichgenerallydevelopsporangiaattheirtips..

(ii)AsexualReproduction:

Theasexualreproductiontakesplacebymeansofsporangiawhichareborneonaerial

sporangiphores.LowTemperature(12-20°C)andhighrelativehumidity(91-100%)favoursthe

growthofsporangia.Thesporangiophoresarisedirectlyfrom theinternalmycelium andemerge

outofthehostsinglyorinclustersthroughstomataorbypiercingthroughtheepidermalwall.ll

Eachbranchofsporangiophorebears,sporangium atitstip.Withthegrowthofthehyphabelow,

thesporangium isshiftedtolateralpositionandanothersporangium isformedatthetip.The

processmayberepeatedseveraltimes.Thus,thesporangiophoreinPhytophthorais

sympqdiallybranched.

Thesporangiamayvaryinshape(i.e.lemoniform,ovoidorelliptical).Itishyalinetolightyellow

incolour,terminallypapillateandhasabasalplug.InP.colocasiaethesporangiaare38-60µ

longand18-26µbroad.Thesporangiaaredeciduous(falloff)andaredisseminatedbywateror

areblownbythewind.Attheplaceofdetachmentofsporangia,thesporangiophoresbear

nodularswellingswhicharetypicalforthisfungus.

Onfallinguponasuitablehost,thesporangiagerminate.Thegerminationofsporangium is

governedbytwomainfactorsi.e.,moistureandtemperature.Athightemperature(20-30°C),the

sporangium germinatesdirectlybyagerm tube.

However,lowertemperature(12°C)andpresenceofmoisturefavoursindirectgerminationi.e.,

byzoosporeformation.Thesporangiaarealsosusceptibletodessication.Theyloosetheir

viabilityabove20°Ctemperaturein1-3hoursindryairand5-15hoursinmoistair.

Directgermination

Intheabsenceofmoistureandhightemperature(25°C),sporangiagerminatedirectlybygerm

tubeandbehaveasconidia.Thegerm tubeentersthroughastomataandinfectstheleaf.

IndirectGermination:

Inthepresenceofmoistureandlowertemperature(12°C)itbehavesaszoosporangium and

produceszoospores.Theprotoplasm ofthesporangium iscutoffintomanyuninucleate

polyhedralpiecesinP.infestansandabout20inP.colocasiae.Eachpolyhedralpiecelater



roundsupandmetamorphosesintozoospore.

Zoosporesarekidneyshaped,biflagellateandpossessflagellaonlateralside.Ofthetwo

flagellaoneisofwhiplashtypeandtheotheroftinseltype.Thezoosporesareliberatedbythe

burstingofthesporangialwall.Afterswimmingforsometimetheycometorest,encystand

germinatebyatube.

Thegerm tubeadheresontheepidermisofthehostandproducesaflattenedpressingorgan

i.e.,appresorium,atitstip.From theappresorium afinetubular,peglikeoutgrowtharises.Itis

theinfectionhypha.Itpeneteratesthehosttissuethroughstomataorepidermalcells.l

Afterpenetrationitdevelopsintoaprofuselybranchedmycelium.Themycelium isintercellular

anddevelopshaustoriainthehostcells.Underfavourableconditionsnumerous

sporangiophoresemergefrom thestomataandgiverisetolargenumberofsporangia.Theyare

againdisseminatedbythewindandinfectnewplants.Thus,underfavourableconditionsthe

pathogencanreproduceseveraltimesbyasexualmethodinonegrowingseason.

(iii)SexualReproduction:

Clinton(1911)reportedforthefirsttimethesexualstages(oospore)inP.infestans.Thesexual

reproductioninPhytophthoraishighlyoogamous.Thefungusisheterothallici.e.,requirestwo

oppositestrains,+and–forsexualreproduction.Themaleandfemalereproductiveorgansare

calledantheridiaandoogonia,respectively.

Antheridium:

Theantheridium isoffollowingtwotypes:

(a)Amphigynous:

Attachedtooogonium asacollare.g.,P.infestans

(b)Paragynous:

Attachedlaterallytotheoogonium e.g.P.cactorum.Theantheridium arisesearlierthanthe

oogonium showingaprotandrouscondition.Itdevelopsasaterminal,moreorlessclubshaped

structureonashortlateralhyphaofonestrain.Inyoungstages,itisthinwalledwithnon-

vacuolarcytoplasm andpossessingonlyoneortwonuclei.

Thematureantheridium isfunnelshapedandformsacollarlikestructureatthebaseofthe

matureoogonium .Thetwonucleidividemitoticallyandforms12nuclei.Allnucleidisintegrate

exceptoneinmatureantheridium.

Oogonium:



Itisinitiatedlaterallyorbelowtheantheridium onahyphafrom otherstrain.Theyoung

oogonium piercesthedevelopingantheridium from belowandswellsaboveitintoapear

shapedorsphericalstructure.Whenyoung,itismultinucleate(upto40nuclei)andcontains

densecytoplasm.

Onmaturityitbecomesvacuolatedanddifferentiatedintoanoutermultinucleateperiplasm and

acentraluninucleateooplasm..Thenucleusoftheooplasm dividesmitoticallyandoutofthe

twoonesurvivesanditfunctionsasaneggoroospherenucleus.

Fertilization:

Theoogonialwallbulgesoutatonepointinsidetheantheridium andformsthereceptivepapilla.

Lateronthewallatthereceptivespotdissolvesandtheantheridium pushesashortfertilization

tubetowardstheoogonium.Itpenetratestheperiplasm andpassesintotheooplasm.It’stip

opensandliberatesamalenucleusandsomeofthecytoplasm.

However,inP.himalayensis2to3papillalikeoutgrowthsdevelopsfrom theantheridium.One

ofthesegrowsupwardsandestablishesaconnectionwiththeoogonium.Themalenucleus

passesintotheoogonium throughpapillaandbringsaboutfertilization.Theoosporemayalso

developparthenogeneticallyinsomecases.

Oospore:

Duringfertilization,firstofalltheplasmogamytakesplace.Thefertilizedoosporesecretesa

wallandundergoesrest.Fusionofthetwonucleiisverylateandoccursevenuntilafterthe

oosporewallsarelaiddown.Amatureoosporeconsistsofanouterthickwallcalledexospore

andaninnerthinwallendospore.Exosporeismadeupofpecticsubstancesandendosporeis

composedofcelluloseandproteins.

GerminationofOospore:

ItisofrareoccurrenceandobservedinafewspecieslikeP.cactorum.P.palmivoraetc.The

fusionnucleusdividesmeioticallyandlateronsuccessivedivisionsresultintheformationof

fewormanynucleiintheoospore.

Theexosporecracksandtheendosporecomesoutintheform ofagerm tubewhichdevelopsa

sporangium atthetip.Thecontentsofsporangium maydividetoform zoosporesor

sometimesmaydirectlydevelopintoamycelium (P.cactorum).Thus,itcompletesitslifecycle

onlywithinitshosttissue.Ithasnosaprophyticexistence.Itlivesasdormantmycelium inthe

deadhostremainslyinginthesoil.

5.SomeCommonDiseasesCausedByPhytophthora:

6.ControlofPhytophthora:



(1)Cultivationofresistantvarieties.

(2)SprayingoffungicideslikeBordeauxmixture.

(3)Destructionoftheinfectedfoliagebysprayingwithsulphuricacid;coppersulphate,Dithane

andFytolan.

(4)Seedtubersshouldbeobtainedfrom areaswherethediseasedoesnotoccur.

(5)Tubersshouldbecoveredwithathicklayerofsoil.Itwillavoidthechancesofspores

comingincontactwiththem.

(6)Gooddrainagesystem shouldbemaintained.


