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T H E  SEAR CH FOR A P R IM I T I V E  FERN*

Search for the origin of any group of plants today is beset with diffi
culties as it is not easy to define exactly what is primitive. It is possible 
to recognize what is advanced, but not the primitive, as what could 
be primitive might as well be reduced; and hence a retrospective search 
for the origin of any group may not always be successful. Generally, 
what one considers primitive is only a reflex of what one thinks of 
opposite; and that may be wrong as all parts do not evolve imvarly, 
and as all the facts of Evolution are not reproducible, its processes 
often being irreversible. The strange thing about Evoluti n is the 
survival of the simple or the primitive with the advanced tc0ether at 
the same time. In such an ensemble search for the origin of any group 
is a search in a dark labyrinth, e.g., search for the origin of angio- 
sperms, origin of life, etc. Having engaged myself in studies on ferns 
for the past 35 years, I thought I might venture to do so, as som? new 
light on the problem has been thrown during this period from the recent 
work on their cytology, culture of sporophytic tissues, especially the 
stelar tissues, gametophytes, in addition to morphology, past and pre
sent distribution. A t the same time much new material of early 
vascular plants has come out, and their origin is now firmly established 
in the Silurian period and not in the Devonian as we used to think 
(Lang and Cookson, 1935; Leclercq, 1954, 1956; Danze-Corsin, 1956; 
Andrews, 1959; Chaloner, 1960, 1967; Stewart, 1960; Baxter, 1961;

~ Obrhel, 1962; Banks, 1964; Richardson, 1964, 1965; Eggert and Delevo- 
ryas, 1967; Streel, 1967). Still it is yet not easy to point out a particular 
genus or a larger taxon as the ancestor of ferns. The difficulty here 
arises from the fact that whereas our knowledge of their morphology, 
life-history, cytology, anatomy is complete, it cannot be gainfully applied 
to fossil ferns—whose structure we well understand. But alas ! they 
are all extinct. The chronologically most primitive ferns have dis
appeared by the end of the Carboniferous period; only the later mem
bers like the Schizaeaceae, Gleicheniaceae, Matoniaceae, Osmundaceae
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continued further. Th^ great bulk the present-dav fern^ th<> 
Polypodiaceae, begins to appear still 1? er from t h e T u r a ^  onwards
The vast assemblage of the Devoniar and Carboniferous ferns Pre
feins, Protopterids, Pteridosperms, Psilophytes suffered terrible destruc" 
ion m the cold climate of the Permian. Most of S h a w  Z

^  s s ,  ~

“ S  K P.„ * S  S r mSome

1. Morphology—form venation, sporangia.

2: ucitoiny Stele and leaf trace.

3. (  ’tology—Chromosomes.

4. Palynology Spores, their kinds and sporoderm.

5' ,pattern~ ' n genetics, physiology and experi
mental studies on the culturing of gametophytic and sporo- 
phytic tissues in the laboratory.

They are the same as have been adopted for other groups bv 
n o n T u n  Bentham and Hooker (1862-83), Engler and Pram?
I949 B° n o l i / 9234 l9u6)’ c °PeIand (1947), Holttum(1949, 1954), Takhatajan (1954) and others. Biosystematics is useful

in nanow circles of affinities as shown by M anton (1950) Ninan (1956)
Verma (1956), Mehra (1960), Panigrahi (1960), Abraham Nman and
Mathew (1962). Weittstein (1935), Wetzel (1938) and others have
na£>bl.oc* emical characters. Stokey (1951), Allsopp (1955) Mahabale
a n H W t  ^?n?rUrjlt KaUr ( |968) have used gametophytic features 
and Wetmore (1951), Wardlaw (1952, 1955) and others the cultural 
behaviour of tissues and menstems. Still the origin of angiosperms 
or ferns is problematic. In angiosperms homoxyly and tracheidal 
nature of xylem provide useful criteria for checking primitiveness but 
tha i s ^ f  no significance here. The fact is during the long conquest 
of land by vascular and non-vascular plants, too many changes have 
a en place too many a time, at too many places on similar lines 

resulting in a number of generalised patterns and structures - Thus 
the primitive and the advanced coexist and it is impossible to derive
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one from the other. So we have to use all the available data collec
tively. In this particular problem, we have a double handicap as the 
Opnioglossaceae supposed to be very primitive among the living ferns 
have no fossil record and the Protopterids and Pre-ferns of the 
Silurian and Devonian period have left no living representatives. 
Besides, their identity is bogged in the midst of numerous unidentifi
able and identifiable Psilophytes. Several of them look like an alga, 
a fern, a fern-ally or a progymnosperm. Archaeopteris is a classical 
example of this jumble, slowly getting cleared up through the work 
of Leclercq (1954, 1956), Baxter (1961), Hueber (1964) and Banks 
(1968 a, b). The early ferns became a distinct group only in the later 
Carboniferous, and more so after the Permian and Triassic.

However, in this connection it is necessary to remember that 
ferns despite their checkered past are the first successful conquerors 
of land which produced numerous representatives from the Devonian 
to Carboniferous. For example, Banks (1968 a) has cited twenty- 
three identifiable spores of the Devonian plants, some of which should 
be of ferns. Even the Devonian spores like Lophotriletes, Leicotri- 
letes exhibit triradiate mark although they vary in their sporoderm 
ornamentation. They had various patterns of foliage but not all were 
ferns. The triradiate mark is a distinctive feature of thp spores 
of early land plants, the Bryophytes and Pteridophytes. Hueber 
(1961) has already recognised Hepaticites devonicus in the Devonian 
of New York and a search for liverworts elsewhere is bound to be 
rewarding. But the triradiate mark only suggests a common method 
of simultaneous spore formation in which tapetum envelops each 
tetrad till the spores ripen. Ripening in all such cases was above 
water in wet mud under subaerial conditions. The spores of aquatic 
algae with a few exceptions like Tamnogametum indicum or T. cylindro- 
spermum, Debaria jogensis, D. smithii have no mark. In these green 
algae there is a straight or sigmoid “ Riss-linie” which is the precursor 
of triradiate mark. In the rest of the algae the spores are formed in 
water and are turgid and round. In subaerially growing fungi such 
as Ascomycetes varied ornamentation of sporoderm is developed but 
no colpi or triradiate mark. In the underground Tuberales exosporium 
is ornamented but no colpi. This character, therefore, though not 
common suggests a far remote ancestral connection that binds the 
Bryophytes to Pteridophytes (Mehra, 1968).

However, notwithstanding the common features such as dichotomy 
of vegetative parts, presence of antheridia, archegonia and embryo, 
there is a great hiatus between the Bryophyta and Pteridophyta as 
Bower (1935) pointed out, due to the difference in their life-cycle and 
the cytological status of the alternating generations. The ferns cer
tainly are not the vascularized sporogonia of liverworts, nor liverworts 
devascularized ferns having lost the tracheids.

Anatomically, ferns are distinguished by their stelar structures 
and leaf-trace pattern. This rules out the entire set of non-vascular
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plants from the Silurian, Devonian and Carboniferous period, and 
all the Bryophytes in our search. Even then it is not easy to separate 
them from Pre-ferns, and plants like Aldanophyton or other Psilophytes 
in which vessels are not yet found. The Psilophytales have dichotomy 
of aerial parts, swollen bases, monangial or synangial thick-walled 
terminal sporangia, simple vascular strands but no roots. Long ago 
I had suggested that root is a secondary organ o f absorption o f land 
plants, the primary organ o f absorption being foot (Mahabale, 1947). 
The Lycopsida despite their other similar characters had endosporic 
prothalli. The Articulates had relatively small leaves and sporangio- 
phores. We know nothing o f their gametophytes. The claim that 
Rhvnia minor is the gametophyte o f Rhyma gwyme-vaughani as made 
out by Merker (1958, 1959) and Pant (1960) looks plausible due to 
the discovery of vascular prothalli in Psilotum triquetrum by Holloway 
(1939). But what about the gametophytes of the stately Calamites 
or Sphenopsids ? Could the dark dust obtained sometimes from the 
base o f Calamites be their decomposed prothalli ? One can only con
jecture But the sporophytes o f these groups are quite distinct from 
the ferns morphologically and anatomically and one cannot mistake
one for the other.

Ferns as a class are essentially macrophyllous plants having a solid 
c o r e  of xylenTin rare instances like Thamnopteris. But in other, the 
core o ix y iem  alteration in stem stele which becomes phyllo-
s^phonic—amphiphloic or dictyostelic as Jeffrey (1917) Pomted ou t  
The leaf trace also with a few exceptions becomes fluted ' ^  
a single solid strand, e.g., in Thamnopteris schlechtendah, butm  most 
of them it is abstricted by opening out of the stem stele at o n <" e 
as in Gleiclienia, but moie often by abstncting alternatelytw°  
mareinallv from the two ends of a broken semilunar stele. In others 
U is made up of many leaf-trac? bundles as in Polypodm m or Angio- 
pteris. In fossil ferns also it is so, but in Ciepsydropsidsrt w is extruded 
as a paripheral bud or included in a patch of thick or thm-walled 
parenchyma in the cortical tissues as in Reuncmma or cu™̂ d "
f a u l t s  or nearly free from the cortex as in■ to g g e r y
Phy.losiphonic stem stele and marginally abstricted l e a f r a c e  aie
distinct characters o f  f e r n s ,  whether living or ancient Their^ other
morphological characters such as dichotomised aenal axes, Haened  
or cylindrical, leafless or with leaf enations, accompanied usually by 
tracheidal strands, tetrad spores, give half-hearted support to them 
as ferns because manv o f the Psilophytes like Aneurophyton, Hedeia, 
Swalbardia, Hxenict, faeniocrada had branch-hke leaves a"d leaves 
lookina like blanches They provide excellent examples of telomic 

„a„, only of a ^ L .  t a  The ,h,ck-w . led sporang.a 
single or in bunch are clear in Taeniocrada or Dowsonites. They er 
radially arranged around the parent axis m Botryoptens ^ymctacally, 
and possibly spirally in Zygopteridineae. From then• v a r i e d  ruc h 
cations, eusporangiate sori producing homo- or he^rospores, sac 
or oanicle-like sporangiferous parts on leaf, or distinctly separate on 
lateral or terminal stalks as in different species o f Botrychium-subtended
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nQ'?3?le7 Same *s true ° f  their venation Luerssen nxiQ"! n (1923), Zimmermann (1930) have cm oha^pH th f ?  (1»19), Bower
expansion of an axis into a lammT l  „ relatlon between the 
the same plane as that of the parent a xiTTs n t°h s “ bterm inal|y> in 
or in varied planes as in the Z veoD terid in^  v  ProtoPtcridineae, 
m Silurian and Devonian eenern «nH . at?' Venation is uncertain 
it gets mixed up with th a tfn  th^ ™ deceptive m Carboniferous, as
are, therefore, left with very few g e n e raa ffe rn V rt P‘e/ndosPerms- We 
pteridium as true ferns Fur-ate" v e Z fi  u !  lik,e Rhac»Pteris, Proto- 
ter is rather confusing in the early ptendonh t be * fem charac'
just as stele is in the Asteroxvkles anH ^  Pro-gymnosperms, 
sporangia or homospory also have niowH , Xfimanma. Thick-walled 
such as Stauropteris bumtislandirn W  /?nWc 3S in an ear]y fem 
and Richardson (1964, 1965) found h e t e r o s p o r y ’ Chaloner <1958

I961S)°are i^c lin ed 'to 1̂ a k e ^ a d o x v f  (1947) and Andrews
A ndrew  (1961) d e s i g n a t e s ° f  ^  ° radd here that thev had ‘erns . But it is necessary to

Both these are advanced character? sc,°7  ^  po]yste,ic structure.
* e are on the horns o f a dilemma’ ThP V* f odern ferns- Thus
Silurian plants are too simple to he rail J  ? y Lower Devonian or
and Carboniferous ones are too advanced r^'h8' ant* •t? e mid'Devonian 
genitors of ferns But this has £ considered as the pro-
or R lic o p h m  „ e r e E mk U‘0\  The 
selves distinctly as ferns ancrt <v Devonian to shape them-
bers already differentiated or advanced as different mem‘
to have succeeded in doing s ^ o n lv  af U  th They se™
early Psilophytes, they also seem L  mid-Devonian. Like
might have taken their origin from pre fc rn ^ t "Y  !i°n- e‘f h other and
green algae. But unlike Lepidodentrales fhev HV) denved lrom several
their prothalli were not endosporic or nr^ 7  , ^ u sum ve- Possibly, 
years together to Permian frost like those of T e exposed for 
ramosissimum exposed to frost or - modern Equisetum
expanded lamina was not followed un hv r-r.m wml;e^, anc* die. Their 
the ratio of vascular tissues to cortical j^™ei?surate internal tissues, 
(Bower, 1923). This disnant,, p in them being adverse
of cortical pith and a u g m e n t a t i o n ^ ^ T ^  ^  the reduction
and by the development of subdermal e ™ y, and stelar tissues,
rachises. That made the em eraence^f r ^ ^ h 1 1 3 '1712 in stem and 
Schizaeaaeous Senftenbergia, K h k ia  or la iC T ^ 'p * * 0118- OUg° carPia>

therefore, a , . ,  P s i , o p h y t e S> p r ^ e r i d T o r

SE A R C H  FOR A PRIM ITIVE FERN  5
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O n w T f iw  is ™ warranted as Leclercq (1954) pointed out long ago. 
Only a few of them may be primitive. They all seem to represent 

,prodl^ ts of early pre-ferns, ferns, Psilophytes which were quite 
advanced in their own time. They could hardly, therefore be con
sidered as ancestors of the existing ferns, primitive or advanced At 
best they indicate a few flimsy bonds with them. The great hetero-
nrnv p L am °ngf  ! e, ancient “ Sporae dispersae ” , their exine patterns, 
or venation of leaf suggest polyphyletic origin for ferns, modern or 
an.̂ iej • / n i s  is a conclusion that needs close scrutiny of the so- 
called primitive ferns living today.

i a '’a ?ur search for the ancestors of ferns in fossils we have been 
landed m the midst of living ferns which may have survived over 
ages, because we believe that the survivors of any group today contain 
some unchanged, some fully changed and some half-changed members. 
The Devonian and Carboniferous ferns seem to contain advanced 
members representing a- high level o f differentiation and adaptation 
Bu since most of them are extinct Palaeobotany does not help much 
to locate the ancestors of Protopterids. We have, therefore to scruti
nize the claims of primitive members in the living ferns on their own 
merits, using the same critiria as we used for the fossil ferns making 
an allowance for the possible progress they might have made through 
millions of years through which they have been evolving The most 
advanced amongst ferns are the Hydropteridineae, as they have hetero
spores protected in capsules, endosporic prothalli, provision for the 
nutrition of the embryo, and effective means of dispersal. With all 

have not discarded the zoidogonial mode of fertilization 
which was advantageous in the climate of the Carboniferous but a 
distinct disadvantage in the arid or semi-arid climate of the Triassic 
and later periods of the progressively desiccating terrain They were 
therefore, slowly pushed into the background by members more suit
able for the subaerial life such as pteridosperms, gymnosperms and 
angiosperms. This was a big setback to them in the conquest of 
land and they started growing on wet lacustrine, riparian or esturian 
soils or in ledges of wet rocks.

Naturally, they sought asylum in isolated corners in high hills, 
moisture-laiden valleys, crevices of rocks fed by underground sources 
of water. They are the largest group of land plants (10,000 species 

Senf a) "ext only to angiosperms (1,95,000 species and 
10,000 genera). Still they do not seem to be co-dominant all over 
except at high altitudes and in secluded valleys. They practically cease 
to spread beyond 30° N. and 40° S. of equator, being absent in deserts. 
According to Manton (1954) there is high concenration of their genera 
and species in the tropics, but less species in the temperate regions 
though the members of an individual spefcies may be numerically 
superior there. One, therefore, meets ferns again and again in the 
hills like perigrine creatures. You simply cannot avoid them there. 
In dry deciduous forests they abound in monsoons on trees wet rock 
river-banks, gravel, alluvium, grassy plains or mossy slopes.’ It is no



small task to locate the most primitive among them in such a hmmH

teach in g  a L f f h T o f  l o ’S s T ' t  “  *  9 ^ ™ ’ Als°Phila’ Cibotiwn 1 ,, f  £ 20-25 m to minute u  vmnogramme leDtonhvfln
S  yi 3 oZ uS t t r m r pkxu °' °-

hverwoits, bilaterally or radially distributed embedded reproductive

S  r s a g sseem to represent the most primitive stock of ferns But the Hiffimltv 
here is, whereas the Marattiaceous types beein tn f 1
Upper Carboniferous onwards, there is no record of anv fossik^pi
mg to the Ophioglossaceae. What h a ^ d  to hem n he S r i iS  
or later period is a matter of coniertnr^ n„u- 1 earlier
pterids and Coenopterids disappeared by the end of th? C a X n i f  r0t° ’ 
From Jurassic period onwards the Marattiaceae betrin tn ous'
Very probably the Permian cold tT , £  r » „ / P,C“ ° “S'
to have conspired to kill all Protonteriris 7 J  , yness seems
only thing which possibly helped the OphioglossaceaeTo ŝ 1 ̂ ' J he 
trying times must have been the geophHous habit whh l i m ^ J ^  I t  
in time and space, and aestiv a tio n V th e
does not expect woody or hard tissues in tuberous o l a n f f  L w f  
fleshy ones. However, sclerenchyma, hard woody parts anH

porangia ta^on  °h e  X r T a n d ‘L v e ^ r f ^ i s S s ' f f T ’

densation of phyllopodium and sunnrewinn nf con-
So, it is in the Ophioglossaceae Tn Onh- i ^m inar expansion, 
condensed to fo r£  a t e h ^ e a f  t S r ^ n T E f ,0bK get 

as i» Do-mria, A cro slh u m  or f t,,,,' r " °  “ I t o L  ‘“ t V "  *he 
philous habit of their gametophytes also encouraeed fnhpr' ^  ge°" 
stem and prothalli and their survival. The p 3 0? n H  ° f
were helped to survive by their endosporic nature b„tP,he S T
of Coenopterids were possibly exoosed tn air i;w  A, prothalli
and died under the sfress of eT em e cold o f P e r m i t  I J Z * T ?  
severe dryness of Triassic. On the other h a n d  followed by
of the Schizaeaceae, Gleicheniaceae ofmnnH ' hke Prothalli
their perennial habit. In the warm climate of Jurassic ' t h e ^  l° 
is abundant but no Ophioglossaceae. In L S a  ^  sn ed e s^ f $

S n r s s i ?  a * :  % the4 ®
no^sotlolTferout rW z o m e ^ it^ ^ ^ o o s^ d ic ty o s te le ^ ^  ^
trace bundles arranged in r a r c l e  lo n , S  L  S , ° r ^  Ie*f- 
underground in Angiopteris, embedded reproductfve S a m 0^ ' ? ^ 21?  walled sporangia. Their roots im w vw  £«■ 1  organs and thick-
sporangia in the M The 
Ophioglossaceae they form a highly controversia|P” g a n - th e  s p i£ ?

SE A R C H  FOR A PRIM ITIVE FERN  7
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as9weHWh0 f°^d feaa f bt?aceseen te rath f°biar by Chrys,er
of' A n e i fa  o f  -  the s ^ S b e a f i n g ^ S  
sides o f  which sporangia lie Tt has stoma'L r Mmidrib ° n ^  ^  
of the spike m relation to leaf anH u Numerous variations 
•" 1937 (Mahabale, 1937 a L  The hr br“ ch’ng OCCUr as ' showed 
specimens, or of the sterile pinnae mav be S ' h V  SPjke in abno™ a! 
ptens (Mahabale, 1937 b) In Hein ■ ,i different planes in Zvso- 
bear terminal!, , ; afy Ihe spitele.s o f Z i
Po.med na.l-i/fce Up is pVesennn L  J k c  Z ’ n T '  ,A «ree" .  fl»  or 
y S S CS' k ! B ° trychium spikes are disdnctlv s S  T  m in several 
1 i n i ’ tUf they are much more branched t £  n aS He!m^tho-
t  « ProtoPlcnds or Coenopterids b u tIn  O n l are thick-walled 
bedded in the tissues of the snike ’ T h L l  ■ ph,0Zlossitm thej- get em- 
margmally embedded sporangia of o i l  >S/ n °  sim,larity between the 
fossil fern. From its n S d d k Z t a  v e m s1 1 and those ° f  any 
t° / the sporangia. A tendency to c o n d e n se t> l? 1iernately at ^ e  base 
the spike of Ophioglossum and in its leaves I n / w ’ 1S Very clear in 
pinnae are pedately divided and have , Helmin’hostachys the

• In Botrychium the leaf rnav L  ' /  midrib’ a"d furcate vena- 
sm plex, or ternate as in t L n a l m  n  in 5 ' or j

once or twice. In epiphvtic- n  ?  dichotomously divided
lobe bears a spike at the point ofw ‘ ? tu.m 11 has many lobes Each 
lobes. It is supplied £  two Irand t o ^ 115 division o f i  
palmatifid lamina, exactly the same wav 6 penpheral veins o f the
leaved species of Eu-opluoglossunTvi^ o  w ' "  */ Spike o f  the b l i 
the sporangia are fused with the flat s n i ? l iau,e’ etc' In ° -  simplex 
that there is a strong tendency to fS e and c o n T ® " ' 11 thus see™  
pinnae and lobes in O. vuleatum n  , : Z  condense on the part of 
venation as a result becomes reticulate in J oni or ° -  simplex. The 
small or large. In O. aitchisoni it form" £ -nSPf Clies of Ophioglossum, 
recurrent veins. The condensation o f^ in n  se(r°ndary areoles and 
seems to be an important factor in s h Z in T th  n °£ sporanS'a thus 
and fertile spike in Ophioglossum like th lt £ y reticulate leaf
veined leaves of ep iphy tif Z Z e r^ m  o r V /" / ^  reti^ la te ly
culate character of its veins Z  u ■ \  PIeopeltls- Jt is this reti- 
sidering Ophioglossum as the m ost^rim itive SUlmb,inS b!ock in con- 
a-vw ferns. Campbell (1911) and Bower n 926 w h S ^°t uhe family »’« - 
is the most primitive, and I think it to he ^  Botry chium
account of its furcate veins and twSfowed s S v^ mt^ stachys  on 
glossum but studded with snoranaia [  pike llke that in Ophio- 
in some members of th e V o Z p ^ d ita e ^  S ? ? !  W d a g e f a s  
is protostele and in Helminthostachys a m p h i p h l o i f s f p S n ^ S ? ^



Ophioghssum it is a diffused dictvostele withnnt -t-i
«  clear mesarchy i„ "  a nd S b i u m J -
The latter also has vessels with pits.' Thus form a l  B°try chium- 
inBotrychium  suggests primitiveness but not its anatomv VenaHcn 
of leaf and spike suggest Helminthostachvs as the most nrimiHv 
but not its dorsiventral rhizome. The double o? mult w  t fienU-S’
fnd O /r/ MT ’ Slig-ht P.ei;? erm  formation in the rhizome of O fihro tum  
like n  ]T T Cum' hlSh,y reticulate and areolated venation i if  sp ed S
nrecludP m " '“ ^ w -d e v e lo p in g  secondary meshespreclude it from being considered as s hiaMv \  ^icsnes,

flictmg suggestions energing fr0m their heterogeneous characters^011'

m TrZ i  S o S i S , c!"<™ »oiiies also.
In Ophioghssum they vary enormously fm m  n™  120 i n ^ M T  ^
and O. sramineum to 2w_ i o&n on̂ aa • /-» nudicciule

Phylloglossum (n =  255). But the h ighe^f’c h r o Z ^ r  (" = ? ’ ?8)’ 
the p lan t kingdom so far known is in O. reticu?a™mZ, - " S i n ™  
How this has come about is a deep mystery. S b , m  7 lf t o t  T '
h p f f T  duplication and endomeiosis as the cause of such hieh mmT 
bers as in some Gramineae. Manton (1950 iQSdi km* num-
the result of repeated polyploidy i„ “ ” i c H L S  £
least m  some species. But these provide only a partia"answ er Wh 
caused such a quick succession at least 4-5 times f  om l  J at 
O. nudicaule, or O vuhatum  to l n  V- , ~  120  in
Some botanists think tha, ”  mav be I ’ l, , " " ' ' " "  ,s

iwlyploidation S d ' Z ' S v e  p r “ 2
lethal effects extirpating th o seck m es t S a t T h  '  “  °J even

and desiccation from Protopterid Umes Cvt^ 6 repei ted §Iaciation 
suggests, that they are the S t e d ^ - o v e r  n F ’a ^
sequence, unfolding a variety of environments which th™ S hls.tof Ical 
been required to face. In this s t r u ™ £ S  / /  must have
species all over the world growing today in a l T f l S S  a S ? K d e s ° ,

SEARCH FOR A PRIM ITIVE FERN  9
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became m ^notypicbendemk i^ th e  ° n-y' Helminthostachys
near .he seash if, i .  i S S S t a  ^  » ° P '“  “ d »  oft™ f„ J d
also be found at higher altitudes such Is  But it may
Plains or at still higher altitude at W a  • G<?kakhPur on the Tarai
Baba Budhan H ill7  in Mysore T ^  1 in rhe JaSer Valley of the 
spec.es, varied stipules, scaly or hairy ° f  relatively more
the highly pliable nature of the genus OnhioJ/lT  venatl°n suggest 
stipules in Botrychium and H e lm in th o M y s  a n T ’th T * ?  the SCaly 
conservative nature. Of the two H e lm in t h ^ u  eaf venation
and restricted in its distribution. ’Ophioglossum has the isolated 
out being cosmopolitan. It is also of Wldest sPread-
of soils and climatic conditions (Mahabale, § 1938).® Under 3 Variety

p . e r i t e  » 7 o p t i „ S a ,S ,i  W idi,,Me c ° « -
differ much in d ^ k  n  K'bt? lly similar but they
lower level of
The three members of the Ophioglossaceae t h J l f  P tendospermae. 
tm ct and isolated from each o t l il  S  !l ,e' are QLiite dis- 
Zygopteridineae and Pteridospermae 'RntryTl™ * ys  ,s cIoser to 
and Psilotum. Ophioglossum seems to hr th T l  to , Botry°pteridineae 
extremely ancienf group w h ,c h T 4 s  its su t  v irT o " 8^ ^ 01 ° I  an 
and mycorrhiza. It is well known that A v c o S i -  f  ° Ph,1° US habit 
and modern Psilophytales in their u n d e rS m H  ™ ♦ Uf S, m  ancient 
in the perennation of the rhizome and nm thnfr ™  ps them
prothalli of O. aitchinsoni harbour a non-pathogenic s tra i^ o f  “ d 
oxysporum endophyt cally Those nf n  , n of Fusanum
other strains o f  Fusalta I n 1 933 T ° -  ^udicaule
of Ophioglossum (Mahabale, 1933,’ 1937 c d e ? T°ln n  m  4/7-5 sPecies 
O. pedunculosum they were branched Hir-W ? aitc^ is°ni and 
dichotomised tips reaching t ™ n £ J 1 r f  * T USlJ  u~5 times’ * e ir  
In O. fibrosum they were c i r o t - £ .  J J  ^  becominS green, 
mann (1904) and Campbell (1911) had also "fonndderground- Bruch- 
them in the species they studied. But the p r o t J a l l i ° f

that in the sporophyte of O nudicaule and O l l i  f  1  found
could be without fungi and S0™  roots
without fungus for some time, but they do n o t  sJrlave T h in g? W 
tional chain dependent on fungi seems obligatory in the laler J  
I t is also so in the prothaHi of Angiopteris evecta g row iL  . n d .r ^ '

I observed the same thing in the s e m itu b e r^ p ro th a l lf o ”  So/™ ™  
dnum vulgare growing in Caucasus mountains in Georgia U S s X



Embryogeny of the Ophioglossaceae is also peculiar. Susnensor 
n.f/ 0,5,611 m Botrychium and Helminthostachys but not in Ophioglossum

he^ mbryr iC root in a11 of them monies out first 1 e S n R the 
gametophyte. At some stage it looks as if the whole embryo of

i8 all root, just as it looks foot in Psilotum (Mahabale,
in Dnl • i plant arises as a secondary bud on the primary root
1 945 f o r ^ s ” hat n f  C lu fm ^ T w '  and other sPecies (Mahabale,w d ) or as that in Chat a. This happens when the root has wintererl
over, and conditions for the sprouting of root-bud are favonnhlp •
otherwise both embryonic root protruding out of the gametophyte and
the gametophyte and primary root aestivate again or die To the
best of my knowledge this is rather unique mode of perennation and
s u n ™  , and 1 presume it has no parallel in the plant S o m ™  cent

A rtS 'a T e  ?  n S T l  T " *  ab° " ' C ^ m u T Z  o TArticulates . D id they have the same habit? We do not know.

to inTdic1 te ,htlr e e d 'lf tr c » ? ,e X n d reSs In
three lines might have been evolved. They are p ers is tin g ^  their d
InH patter,ns ° f  morPhology, venation, anatomy, sporangiferous organs 
and reproduction without undergoing much change 8

In two recent papers Banks (1968 a, b) has given a new 
of evolutionary concept of early land plants in w K  hc h ^  S

period 8K  h e ! ° ,  C0bknZian Stage of the mid Devonia 
from the f.m ilJ  R tf ed a new Class “ Trimetophytina” derived 
From this Z ^ t S ym.aCe^  na™ed after the genus “ Trimerophvton". 
tion- first t J  n  ^  a] gr° Up’ derives four major lines of Evolu-
extinct Co^nnnt HXy Anŝ  se?0nd a bigger stock which gave rise to 
derived fmm - r! ’ ,0 Phioglossales and Marattiales. The third

S S S L ’“V h f  d°  n0V S“ T  1°  haVe “ ris“  necessarily in a

fems^whiclf is ^ n ^ ^ O T ta n ^ fu n d a m e n t^ p r i^ Ie tn ^ ii^ th ^ s u id y ' 11 of

SE A R C H  FOR A PRIM ITIVE FERN \ \
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B lynyT e t y PS c i „ gA% t nre ar ntaIt pr°SIcnM in ^  of
specialists interested in them in all brancheTof R a potential of
sities and scientific institutions a s t h e f a r e ^  ^  ° m  Univer'  
Young men and women are prone to take Z  m l r f  ,mP°rtance.
of work than these as thev c f  ? . easier modern lines
years. I f  they S fu n a b le  to Hn th ? ^ ned Work sPread over several
of Botany to some problems of practical S t r a n d * 611 lrkn° Wl? ge over a stipulated neriod nrefprahi,, oc- utility and work on them
in solving 7  p a fS 4 la rPnrohlem V  f T f  .o f ‘^ v id u a ls ,  interested

„7 ^ T „ £ d

RH YN IACEAf

COOKSONIACEAE

RHYNIO PHYT iN a

( M O D IF IED  FROM  SANK  5, 1968,

EARLY H ISTO RY  OF LAN D  P L A N T S 1' )

techniques™am? to 'p ic ^ f  "i™  f< V eS' arch'
Botanical Society, may I urge you to ponder ”  1 ]  “
dimensions to botanical studies in our universities and £ien tif£

T „:hepaCS r,h,ba ° r^ ” “ d ^  - S f t l l f f i
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