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INTRODUCTION:

TheWesternGhatsinIndiaisoneofthe34GlobalBiodiversityHotspots

andharborsarichdiversityoffloraandfaunawithmanyendemicandRET(Rare

EndangeredThreatened)species.Thevascularcryptogams,lycophytesandferns,form

aconspicuouselementoftheearth’svegetationandareimportantfrom evolutionary

pointofviewastheyshowtheevolutionofvascularsystem andreflecttheemergence

ofseedhabitintheplants.Modernmolecularstudieshaveprovedthatthehorsetails

(Equisetum sp.)andfernsareamonophyleticgroupandtheclosestlivingrelativesto

seedplants(Pryeretal.,2001).Buttodaythereisonlyonegenusoflivinghorsetaili.e

Equisetum,thelivingfossil.ThusPteridophytesareevolutionarilyimportantgroupof

plantsontheearthandtheresearchworksonsuchanevolutionarilyimportantgroupof

plantsareverymeagerwhencomparedtofloweringplants.Itisremarkabletonotethat

countrywiseworldfernstatisticsmadebyMichaelHasslerwithminortweakingby

BrianSwaleshowsthatalthoughmodernchecklistsareavailableinIndia,modernflora

is only partially available.As faras floristic survey is concerned with various

phytogeographicalregions ofIndia,South India have somewhatbeen thoroughly

exploredforpteridophytes.Butduetotheoccurrenceofmoreproblematicspecies

complexeswithhybrids,theidentificationanddelimitationoftaxaisthemajorproblem

duetowhichcorrectnumberoflycophytesandfernsfrom SouthIndiaisnotavailable.

Although modern Flora is notcompleted on South Indian pteridophytes,several

experimentalstudies,particularlyin relation to medicinalaspectsofSouth Indian

lycophytesandfernsareavailable.



Generalfloristic and cytologicalsurveyon lycophytes and ferns of

SouthernWesternGhatshasbeenmadebyBeddome(1864),Manickam (1986)and

Manickam andIrudayaraj(1988,1992,2003).Asdiscussedabove,theWesternGhatsin

IndiaisacomplexmountainoustractwithamajorPalghatGap,minorShencottahgap

and with some minorand majoreastward offshoots,like PalniHills,Agamalai,

Meghamalaietc.thedistributionoffloraandfaunaintheseregionswillbepeculiarand

ithastobestudiedindetailinsucheastwardbranchesoftheWesternGhats.Although,

theWesternGhatsandEasternGhatsofIndiameetontheNilgirs,themajororminor

eastwardbranchesoftheWesternGhatsmayhaveseveralinterestingspeciesofplants

with phytogeographicalimportance.AsAgamalaiistopographicallyimportantand

floristicallyanunexplored,shorteastwardbranchoftheWesternGhats,besidesthe

longeastwardbranch,thePalniHills,thepresentstudywasaimedtomakeageneral

floristicsurveyoflycophytesandfernsofAgamalaiHillswiththefollowingobjectives.

StudyObjectives:

 To make intense floristic survey on lycophytes and ferns from

AgamalaiHills,SouthIndiaandtoanalysethem phytogeographicallyin

comparisonwiththeadjacenthillsinSouthIndia.

 TomakecytologicalstudyonlycophytesandfernsofAgamalaiHills,

SouthIndiainordertofindoutanyspecieswithcytologicalvariant.

 TomakeethnomedicinalsurveyonlycophytesandfernsofAgamalai

Hills,SouthIndia.



METHODOLOGY

(i)TaxonomicalStudies:

Anextensiveandintensivefieldstudywascarriedoutbetween2016

to2019withthepermissiongrantedbyPrincipalChiefConservatorofForestChennai.

Duringfieldvisits,theplantspecimenswerecollectedwiththeirfertileparttoprepare

herbarium specimens and to authenticate theircorrectidentity.The preserved

specimenswereidentifiedusingkeysanddescriptionfrom taxonomicliteraturewith

thehelpofflorassuchasManickam andIrudayaraj(1992)andKhullar(1994).

(ii)CytologicalStudies:

Forcytologicalstudiesyoungsporophyllsformeiosisandcroziers

youngleaftipsformitosiswerefixedinCarynoy’sfluid(AbsoluteAlcohol:Chloroform:

AceticAcid 6:3:1).Toobservebothmitoticandmeioticchromosomestheroutine

Acetocarminesquashtechniquewasfollowed

(iii)Ethnobotanicalstudies:

The fieldwork in the tribalsettlements ofAgamalaihills was

commencedfrom July2017toMarch2018.WesternGhats(Kanagavel&Pandya,2013).

Thetribalsettlementswerelocatedthroughanumberoffieldsurveysandtherewere8

informants between the ages of 25 and 80.They were consulted to gather

ethnobotanicalinformation and the wayofacquiring knowledge was as perthe

methodology(Plates6,7)suggestedbyJain(1987).Theinformationwascollected



throughquestionnaire,interviewsanddiscussionamongthetribalpeopleintheirlocal

language,Tamil.

(iv)Classification:

The“Community-derivedclassificationforextantlycophytesandferns”

developedbythePteridophytePhylogenyGrouphasbeenfollowedinthepresentstudy.

RESULTANDDISCUSSION

Withtheaimstostudythetaxonomy,cytologyandethnobotanyof

lycophytesandfernsfrom theAgamalaiHillsoftheWesternGhats,SouthIndia,intense

fieldstudieswerecarriedoutindifferentseasonsfrom 2016to2019.Aftercompleting

thefirstphaseoftaxonomicalstudiesduringthefirstyear,cytologicalstudieswere

carriedoutduring2018-2019.Ethnobotanicalstudywasalsocarriedoutduringthefirst

phasealongwiththetaxonomicalstudies.

(i)TaxonomicalStudies:

A generalfloristicsurvey,on lycophytesand fernsofunexplored

AgamalaiHills,which isa partofeastward offshootofthe Western Ghats,was

undertakenalongwithcytologicalandethnobotanicalstudies.From thefloristicsurvey,

twolycophytesandfortyeightfernswererecordedfrom thestudyarea.Inthepresent

studytherecentPPG I-Communityderivedclassificationforextantlycophytesand

ferns,hasbeenfollowedPPGI,2016)andthenomenclaturalchangesgivenbyFraser-

Jenkins(2008)havealsobeenincorporated.Atotaloffiftylycophytesandfernsunder

under 33generaand15familesarereportedforthefirsttimefortheAgamalai



Hills.DominantfamilyisPteridaceaewithtwelvespecieundersevengenerafollowedby

ThelypteridaceaeandPolypodiaceaewithsixspeciesunderfivegeneraintheformer

andsixspeciesunderfourgenera.

RarefernslikePsilotum nudum (L.)P.Beauv.,Lastreopsistenera(R.

Br.)TindaleandPleopeltismacrocarpa(BoryexWild.)Kaulf.havebeenrecordedfrom

thepresentstudyareaandAgamalaiHillsisthenewdistributionalareafortheseferns.

Besidestheserareferns,endemicspecieslikeSelaginellatenera(Hook.&Grev.)Spring

andCyatheanilgirensisHolttum have also been collectedfrom AgamalaiHills.Some

fernslike,PterisconfusaT.G.Walker,CheilanthesoppositaKaulf.(C.mysorensisWall.

exBeddome)andLepisorusamaurolepidus(Sledge)Bir&Trikhawhichareconfinedto

SouthIndiaandSriLankahavealsobeenrecordedinthepresentstudyarea.

Ageneralkeyhasbeengivenforallthe34generaofLycophytesand

fernsofAgamalaiHills.Specieskeyhasalsobeengivenforgenuswithmorethanone

species.

(ii)CytologicalStudies:

Cytologicalstudy was carried outon more than thirty samples of

sporophyllsandorcroziersofdifferentferns.Nearly15samples(50%)ofninespecies

and ahybrid yielded good results.Alltheresults,exceptone(crozier-Athyrium

boryanum (Willd.)Tagawa)aremeioticchromosomesinsporemothercellsofyoung

sporangia.Bothmitoticandmeioticchromosomecountshavebeenmadeinthecrozier

andsporemothercellsofAthyrium boryanum (Willd.)TagawaandPterisconfusaT.G.

Walkerandboththespeciesareconfirmedtobeofapogamoustaxa.Regularmeiosis



wasobservedinsevenspecieswhileirregularmeiosiswasobservedintwospecies

(Adiantum raddianum Presl,Pseudocyclosorusochthodes(Kunze)Holttum andina

hybrid(Pterisconfusacomplex).ThePsilotum nudum (L.)P.Beauv.Withn=ca.153isa

newhexaploidsexualcytotype.InPseudocyclosorusochthodes(Kunze)Holttum both

regularmeiosiswith35regularbivalentsandseveralcellswithirregularmeiosiswas

observed.Thisisthefirstreportfortheirregularmeiosisalongwithregular(ca.1:1ratio)

meiosisinthisspecies.Itisinterestingtonotethattheapogamousandsexualtaxaare

almostequalinnumber(5+5=10).Thereareonlytwo(20%)diploidsandremaining

eight(80%)arepolyploids

(iii)Ethnobotanicalstudies:

Ethnomedicinalinformation was gathered from the localtribals of

Agamalaiforonelycophyteandfourteenferns.Thusnearly30% oflycophytesand

fernsofAgamalaiareutilizedasmedicinalplantsbylocaltribalsforthelastfiftyyears.

Itisremarkabletonotethatexceptonerarespecies(Pleopeltismacrocarpa)allthe

otherfourteenspeciesarethecommonspecies.Inmajorityofcaseswholeplant(32%)

orleaves(31%)areusedfollowedbyrhizome(19%).Otherpartsliketubersandspores

areusedrarely(6% each).Majorityofthefernsareusedasantimicrobialsoranti

inflammatoryagentsalongwithotheruseslikeanti-fertility,anthelminthicandcooling

agents.InterestinglythedecoctionoftheleavesofChristellaparasiticaisusedtoclean

thehair.

SUMMARYANDCONCLUSION

 



 Withanaim tomakefloristicstudyonlycophytesandfernsoftopographically

importantregionoftheWesternGhats,theAgamalaiHills,intensivefieldworks

werecarriedoutalongwithcytologicalstudyandethnomedicinalsurveyfrom

2016to2019.Totallyfiftyspecies(twolycophytesandfortyeightferns)were

recordedfrom theabovestudyarea,theAgamalaiHillsandallthespeciesare

reportedforthefirsttimeforthisarea.Theyhavebeenclassifiedonthebasisof

PPGIclassification.

 The presentstudyhas resulted in the reportofnew orextended area of

distribution forrare/threatened lycophytes and ferns like Selaginella tenera

(Hook.&Grev.)Spring,Psilotum nudum (L.)P.Beauv.,Lastreopsistenera(R.Br.)

TindaleandPleopeltismacrocarpa(BoryexWilld.)Kaulf.

 Cytologicalstudiesontenfernsshowedthepresenceofonehexaploidsexual

(Psilotum nudum (L.)P.Beauv.),twotetraploidsexuals(Adiantum raddianum C.

Presl,Christelladentata(Forsk.)Brownsey&Jermy),onediploidapogamous

(PterisconfusaT.G.Walker),tow diploidsexuals(Adiantum incisum Forssk.,

Pseudocyclosorusochthodes(Kunze)Holttum)and fourtriploid apogamous

(Actiniopteris radiata (Sw.) Link,Pteris confusa ? Hybrid,Parahemionitis

cordifolia (Roxb.) Fraser-Jenk.,Deparia boryana (Willd.) M.Kato subsp.

austroindicaFraser-Jenk.).Intotal,outoftenspecies,therearefivesexualsand

fiveapogamousspecies.Hexaploidcytotypewithregularmeiosisanddiploid

cytotypewithregularandirregularmeiosisarereportedforthefirsttimeinP.



nudum andPseudocyclosorusochthodesrespectively.

 Therareoccurrenceof16sporeshasbeenreportedforthefirsttimeina

leptosporangiatespleenwort,Asplenium falcatum Lam.inwhichthemodeof

reproductionisyettobestudiedsincethepresentstudyraisedanewquestion

fortheearlierreportsofsexualmodeofreproductioninthisspleenwort.

 Ingeneral,AgamalaiHills,serveasthejunctionpointortransitionzonebetween

theWesternGhatsandtheEasternGhatsthroughPalniHillsforthedistribution

ofseverallycophytesandfernsofSouthIndia.Thepresentstudyalongwith

previous literature show thatthe species complexes with more than one

cytotypesandmixedmodeofreproduction,likePsilotum nudum (L.)P.Beauv.

show therandom orirregularpatternofdistributionincontrasttospecieswith

uniform cytotypeandmodeofreproduction,likethediploidapogamousPteris

confusaT.G.Walker.

 From thepresentethnomedicinalsurvey,ethnomedicinalinformationfortwo

lycophytesandfourteenfernsofAgamalaiHillswasgatheredfrom localTribals

(Paliyar).Majorityofthespeciesareusedaswoundhealersandsomeareused

asanti-fertility,anthelminthicandantimicrobialagents.Usuallywholeplantsare

usedandinsomecasesrhizomeandrarelysporesareusedformedicinaluses.




