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eterogpory- formation of two kindsof spores, viz.
mega- and microspores is a significant
phenomenoninevolutionary history of early land plants.
FossiI microsporesand megasporesare differentiated
onthebasisof their respectivesizes. Generally spores
morethan 200 um areregarded asmegaspores (Zerndt,
1937).

Dispersed megaspores are circumscribed on the
basisof type of megaspore, i.e., aeteor trilete, shape
(triangular, circular, oval), contact areaand arcuate
ridges, characters of wall layers (Pant & Srivastava,
1961, 1962, 1965; Bharadwaj & Tiwari, 1970; Pant
& Mishra, 1986). Outer wall layer, i.e., exosporiumis
varioudly scul ptured and ischaracterized by different
types of ornamentations, viz. grana, bacula, coni,
verrucae, setae and spines. Spines may be ssimple,
bifurcate, multifurcate, straight, curved or hook-like.
Inner wall layer ismesosporium. It hasasobeencalled
astheinner sac, basal lamina, inner body or nexine by
different workers(Pant & Mishra, 1986 and references
cited therein).

Themesosporiumisattached only onthe proximal
sdewith theexosporium leaving acavity or open space
all around. M esosporium (mesospore) wasintroduced
by Fitting (1900) in the megaspores of modern
representatives of the general soetesand Selaginella.
Itismostly ahyaline sac-like structurewhich may be
circular, oval or triangular in shape, with or without
cushions (Fig.1). Cushions have been variously
described asrai sed circular/knobbed/pit-likestructures.

When present, these may bearranged inasinglerow,
trigonally in multiple rows or irregularly along the
triradiate mark.

In dispersed fossi| megaspores mesosporiumwas
first identified and described in detail by Hgeg et al.
(1955) in the genus Duosporites congoensis. This
taxon was created on the basis of presence of double
wall layersand cushiong/ pitsin asingle row along
triradiate mark on mesosporium. Sincetheinstitution
of D. congoensis, mesosporium hasbeen considered
asimportant taxonomic character for theidentification
of megasporesand variousgenerahave been proposed
by variousworkers, viz., Kar (1968), Bharadwaj &
Tiwari (1970), Lele & Srivastava (1983), Pant &
Srivastava (1961, 1962, 1965), Pant & Mishra(1986),
Jha & Srivastava (1984), Maheshwari & Tewari
(1989), Tewari & Maheshwari (1992), Tripathi (1997,
1998a, b, 1999), Tripathi & Mishra(1997, 2001), Petil
& Premchand (2001), Srivastava& Tewari (20024,
b, 2004), Jha& Tewari (2003), Tewari et al. (2004),
Jhaet al. (2006), Tewari et al. (2007) and Tewari et
al. (2009). The study of mesosporium isnot only of
immense significance in determining the range of
structural variability invarioustaxa(Fig. 1) but also
provides a basis for determination of evolutionary
pattern in megaspore development thereby in
understanding the devel opment/ evol ution of ovule/seed
habit. Evolutionary history of land plantssuggeststhat
heterosporous land plants gave rise to seed plants
(Sprone, 1965). One of the possibilities is that
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Singhisporites radialis Manumisporvites distincins
(after Bharadwaj & Tiwari 1970)
Mesosporium without cushions

Pantiella bharadwajii Pantiella bosei

Mesosporiom with irregularly distributed Mesosporium with uniseriate
cushions cushions

{after Maheshwari & Banerji 1975)

g ] ﬁi}. LAY
'*. )x_._;'-*’ et

Duosporites multipunctatus Surangaesporites  raniganjensis
{after Hoeg & Bose 1960 } iafter Bharadwaj & Tiwari 1970

Mesosporium with multiseriate cushions

Fig. 1—Megaspore taxa showing different kind of mesosporia. e - exosporium, m - mesosporium, ¢ - cushions
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mesosporium in megaspores of these heterosporous
plants might have developed as ovule and the
attachment point of exosporium with mesosporium by
means of cushions was probably a higher stage of
evolutionwhichmight haveevolved asthestalk of ovule
inseed plants.

Presence of mesosporium has always been
considered asimportant character for identification of
megaspores (Pant & Srivastava, 1962; Stubblefield &
Rothwell, 1981; Tryon & Lugardon, 1978; Taylor &
Brack Hanes, 1976; Archangelsky & Villar de Seoane,
1990). Occurrence of mesosporium has also been
recorded in megaspores found in attachment with
Selaginella harrisiana from Kungurian (Permian) of
Austraia(Townrow, 1968).

Recently, the taxonomy proposed by Glasspool
(2003) for Permian Gondwanamegasporesis based
on exosporium charactersonly. 1t doesnot includethe
featuresof theinner body or mesosporium. Hehas
omitted the study of mesosporium character on the
pretext of rgpididentification of Gondwanamegaspores
and based his identification on SEM studies alone
discarding the character examined under light
microscopic studies. SEM study hasitsown limitations
as it shows only external characters. According to
Glasspool, study of mesosporiumistimeconsuming, is
alengthy processandinvolves* destructive maceration”.
Presenceof inner body /mesospoium wasaccordingly
not given any importance for the morphographic
grouping or classification, and megasporeswith and
without amesosporium have beenincluded withinthe
samegenus. However, itisimperativeto examinethe
mesoporium featuresin order to understand the basic
principles of plant evolution (Grauvogel-Stamm &
Lugardon, 2001; Srivastava, 2000). SEM studiesare
applicable only to the surface structures, wheress,
studies under transmitted light, though time taking,
involve LO analysis and provide detailed,
comprehensive, complete and morereliable study of
both internal and external characters of fossil
megaspores. Internal charactersareequally important
asthe external charactersfor complete description/
understanding of any organism and cannot beignored
on the grounds of time consumption for the study.

Accordingly, the technique used for study of
megasporesincludestheir study indry condition under
incident light for exosporium charactersand involves
careful, controlled, differential maceration for study of
mesosporiuminwet condition with careand caution.

Glasspool (2003) hasmerged I ndian megaspores
without congdering origina specimenswhicharebased
on externd (exosporium) and internal (mesosporium)
charactersand clearly show distinct mesosporia. The
study of alarge number of megasporesfrom different
Indian Gondwanabas nsand type specimensavailable
in the repository of Birbal Sahni Institute of
Palaeobotany, Lucknow, indicates that both
exosporium and mesosporium are important festures
and can very well bestudied intransmitted light after
treeting themegasporeswith schultzssolutionwithmild
alkali. Almost all the Gondwana megaspores are
identified and described on the basis of external
morphologica features. Theimportance of mesosporium
IN megasporetaxonomy cannot beignored. Moreover,
Glasspool hashimsdlf cited theimportance by showing
the mesosporium in his new species Snghisporites
tubbus (Glasspool, 2000, PI.3, Fig.7).

SEM studies of torn megaspores and section of
megaspores of many extant species, viz. |soetes
coromandelina Linnaeus (Bajpai & Maheshwari,
1985) and Selaginella delicatula Desv., S.
inequalifolia Hook. & Grev., S monospora , S
nummulariaand S plumosa (Bajpa & Maheshwari,
1986) have clearly shown occurrence of two distinct
layers, i.e., exosporium and mesosporium. SEM and
TEM studies by Archangelsky & Villar de Seoane
(1990) haved so reveal ed mesosporiumin megaspores
of \errutriletes. Additionaly, they too have discussed
the significance of mesosporium in megaspore
taxonomy.

Recordsof megafossisof heterosporousearly land
plants aresporadicin Indian Gondwana. M egaspores
aretheonly indicators/ representativesof theseplants.
For acomprehensive study and proper understanding
of thediversity of the heterosporousearly land plants,
itisimperativeto useall thetaxonomical parameters
availablein the megaspores. Realising theimportance
of mesosporiumin systematicsof megaspores, thestudy
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of mesosporium character in megasporesaongwithal
the other characters is emphasized in the present
communication.
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