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Notes

TheplantbodyofCycasisasporophyte,differentiatedintoroot,stemandleaves.Rootsare

dimorphicwithtwomorphologicallydifferenttypesofroots,normalrootsandcoralloidroots.

AnatomyofCycas

AnatomyofCycasroot

Normalroots:

Theprimaryrootsaretaprootwhichareshortlivedandarereplacedbyadventitiousroots.Roots

arepositivelygeotropicandhelpsinfixationandabsorption

AnatomyofnormalrootofCycas(T.S):

Internalstructureofrootresemblesthatofangiospermicdicotroot.Anatomicallythenormalroot

ofCycasconsistsofthreewelldefinedregions,viz.,epiblema,cortex,stele.Epiblemaisthe

outermostlayercircularinoutlineandformedofthinwalledcells.Innertoepiblemaiscortex,

composedofthinwalled,roundedparenchymatouscells.withmanyintercellularspaces.Some



ofthecellspossessestanninandstarch.Multilayeredcortexsurroundsthestele.Stelecomprises

ofsinglelayeredendodermisandpericycle.Steleisdiarch,triarchorpolyarch.Vascularbundles

areradiali.e.,xylemandphloemarepresentondifferentradii.Theoriginofxylemisexarch.

Coralloidroots: Thesearespecialtypesofadventitiousrootsdevelopingfromsomeofthe

normalroots.Theserootsarenegativelygeotropic.andareformednearthesoilsurface,shows

dichotomousbranchingwithroundedorblunttips,rootcapisabsent..Coralloidrootsarecoral

likeinappearance,greenishbrownincolour.TheserootshaveN2fixingbluegreenalgae

(Cyanobacteria)andthushelpsinnitrogenfixation.

AnatomyofcoralloidrootofCycas(T.S.):

Thetransversesectionofcoralloidrootconsistsofthreewelldefinedregionsviz.,periderm,

cortex,stele.Periderm isoutermostlayersandiscomposedofmultilayerdcorkandcork

cambium.Perdiermsurroundthecortexwhichiswideanddivisibleinto threezones,outer,

middleandinnercortex.Outerandinnercortexaremadeupofthinwalledparenchymatouscells,

whilethemiddlecortexisthealgalzone.Thecellsofalgalzonearethinwalled,radially

elongatedandcontainalgalfilaments,belongingtothespeciesofNostocandAnabaenaof

Cyanophyceae.Theseendophyefixnitrogen.Innermostlayerofcortexsurroundthestele.Stele

istriarch,thesteleisboundedbyanendodermiswhichisfollowedbypericycle.Secondary

growthisabsent.

Cycasleaflet:

ACycasleafletisdifferentiatedintoaswollenmidribportionandtwolateralwings.Theleaflet

showsxerophyticfeatures.ThemarginsofleafletinCycasrevolutaarecurvedwhileinCycas

circinalisthemarginsofwingsarestraight.Thecenteroftheleafletisbulgingduetothe

presenceofvascularbundles.

AnatomyofCycasleaflet(T.S.):

InternallyCycasleafletshowsfivedistinctregionsviz.,Epidermis,Hypodermis,Mesophyll,

TransfusiontissueandVascularbundle.Epidermisistheoutermostlayer(uppermostand



lowermost)coveredbythickcuticle.Stomataarerestrictedtothelowerepidermis.Belowthe

epidermisisthehypodermiswhichconsistsofpolygonalsclerenchymatouscells1-2layeredin

thickness.Themesophylloftheleafletisdifferentiatedintoanupperlayerofpalisadecellsand

lowerspongytissues.Allthecellsofmesophyllcontainchloroplasts.Betweenthepalisadeand

spongycellsarethecellsoftransfusiontissuesconsistingof2-3layersoflaterallyelongated

parenchymacells,extendsfromthevascularbundle(midvein)uptomarginsoftheleaflets:the

cellsaretracheid-like,colourless.Thetransfusiontissuesfacilitatelateralconductionofwater

compensatingfortheabsenceoflateralveins.Theairspacesofspongytissuecommunicatewith

theoutsidethroughstomata.Asinglevascularbundleispresentinthemidribportionofthe

leaflet.Thevascularbundleisconjoint,collateralandopentype,itisdiploxylicinnature.Below

thexylemliesanarchshapedcambiumand,onthelowersideofthecambiumisphloem.The

vascularbundleischaracterizedbythepresenceofatriangularcentripetalxylemandtwosmall

patchesofcentrifugalxylem.Eachvascularbundleissurroundedbyabundlesheath.

AnatomyofCycasrachis(T.S.)

Thetransversesectionofrachisisbiconvexinoutline,fromitstwosidesontheanteriorside,

oppositeeachother,twoleafletsareformed.Thesectionshowsepidermis,hypodermis,and

groundtissues.Thevascularbundlespresentinthegroundtissuearearrangedintheformof

invertedletteromega.

Theoutermostlayerisepidermis,heavilycutinizedandpossessesstomata.Theepidermisis

followedbymultilayeredhypodermis.Theouterlayersofthehypodermiscontainschlorophyll

containingcellsofchlorenchymawhile,theinnerlayeraresclerenchymatousformedofthick

walledcells.Thegroundtissueismadeupofthinwalledparenchymatouscells.Alargenumber

ofmucilagecanalslieintheperipheralregion.Groundtissueenclosesnumberofvascular

bundlesarrangedininvertedomegashape.Eachvascularbundleisconjoint,collateralandopen

typewithcambiformcellsandissurroundedbybundlesheathcells.Thexylemisdiploxylici.e.,

consistingofcentripetalandcentrifugalxylem.Phloemispresentontheoutersideandconsists

ofsievetubesandphloemparenchyma,whilecompanioncellsareabsent.

Thevascularbundleintherachisshowsdifferencesintheirstructureatthebase,middle



andapex.Atthebasethevascularbundlesareendarchinoriginwithcentrifugalprotoxylem

towardsthecentreandcentripetalmetaxylemtowardsoutsideoftherachis.Thevascularbundle

inthemiddlearepseudomesarch,whileattheapexthevascularbundlesareexarchinoriginwith

protoxylemtowardsoutsideandcentripetalmetaxylemtowardscentre.

Internalstructureofstem:

AnatomyofyoungstemofCycas(T.S.):

ThetransversesectionofyoungstemofCycasiswavy inoutlineduetothe presenceof

numerous woodyleafbases Theoutermostlayerisepidermisandconsistsofcompactly

arrangedthickwalledcells.Followingtheepidermisismultilayeredcortexcomprisingof

numberoflayersoflooselyarrangedparenchymatouscells.Thecorticalregioncontainsalarge

numberofleaftracesandmucilageducts.Theleaftracesareoftwotypes-straight(direct)and

girdled.Eachleafhasfourleaftracesofwhichtwoappearsinfrontoftheleafbase(straighttype)

andgirdled,roundthecentralcylinderandcalledgirdletraces.

Thevascularcylinderisectophloicsiphonostelewithvascularbundlesarrangedinaring

likemanner.Thevascularbundlesareconjoint,collateral,opentypewithendarchxylem.The

xylemconsistsoftracheidsandxylemparenchymawhile,vesselsareabsent.Outsidethexylem

liesthephloem whichconsistsofsievetubesandphloem parenchyma.Phloem lacksthe

companioncells.Thecenterisoccupiedbypithformedofparenchymatouscellsenclosing

mucilagecanals.

Secondarygrowthinoldstem:

AnatomyofoldstemofCycas(T.S.)

ThetransversesectionofoldstemofCycasiswavyinoutlineduetothepresenceofnumerous

woodyleafbasesTheoutermostlayerisepidermisandconsistsofcompactlyarrangedthick

walledcells.Followingtheepidermisismultilayeredcortexcomprisingofnumberoflayersof

looselyarrangedparenchymatouscells.Thecorticalregioncontainsalargenumberofleaftraces

andmucilageducts.Theleaftracesareoftwotypes-straight(direct)andgirdled.Eachleafhas

fourleaftracesofwhichtwoappearsinfrontoftheleafbase(straighttype)andthegirdled

roundthecentralcylinderandcalledgirdletraces.



SecondarygrowthinoldstemofCycasbeginsbytheformationofsecondaryxylemand

secondaryphloemoutsidethealreadyexistingprimaryxylemandprimaryphloem.Itisaresult

ofactivityofinterandintra-fascicularcambiumwhichcutsoffsecondaryxylemtowardsinner

sideandsecondaryphloemtowardsoutersidealongwithwelltraversednumerous,broad,

parenchymatousmedullaryrays.Thus,anumberofconcentricringsofsecondarytissues

developduetotheactivityofcambium.


