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Pteridophytes are ptredominantly plants of
evergreen forests. Ferns in general dominate the
pteridophytic flora and they are terrestriasl, aquatic
a9 wvell as epiphytic. They grov luxuriantly in the
husus rich soils of forests and also they grov vell in
garden soils.

A reviev of litersture indicates that swch
vork has been done on the morphology and taxonomy of
pteridophytes. Beddome (1873) in his publication
entitled ‘The ferns of Southern India’ has listed the
various ferns from southern India. Blatter and
d’Almeids (1922) in their book entitled ‘Thé - -Fferns of
Bombay’ have described the ferns from the Bowmbay
presidency. Parandekar (1966) in his paper entitled
‘Some Ferns frow Kolhapur’ has described the ferns fros
Kolhapur and also has briefly wentioned some of the
fern localities from Ratnagiri district. Thus, in
genersal, all this vork is werely a survey of
pteridophytes and also 1t.1. tﬁo vork on wmorphology of
the pteridophytes. Nayar (1961, 1962, 1964) has also
done lot of vork on the wmorphological and taxonomical
aspect®of ferns in his ‘Ferns of Indte’. Agashe (1968,

1969) has desoribed the pteridophyte flors of Kolhapur



district. Shetty (1971) has studied the physioclogy of
Agrostichus auraup in saline and nonsaline conditions.
Upadhye (1969) has studied the pteridophyte flors of
Ratnagiri distriot (Part I) ihqfoloo has vorked on the
morphology and anatomy of [ghém heterophylls J..
gnith. Patil (1984) has studied the palynology of ferns
from Vestern Ghats.

As compared to wmorphology, asnatowy and
cytology et very 1little is known about the
biochemistry of pteridophytes. Bohwm (1968), Bohwm and
Tryon (1967), Chatterji gt al.- (1963), Glass and Bohm
(1969), QOosvami and Khandelval (1976), Shankar snd
Khare (1983), Voirn (1970) and VWellace gt ). (1984)
have studied secondary wmetabolites like phenolioc
compounds, flavonoids, esters and polysaccharides in a
number of ferns. Similarly amino acids have been
studied in a number of isclsted genera of pteridophytes
e.g. Gosvami and Khandelval (1967) and Khandelwval and
Gosvami (1976) studied the oscurrence of amino acids in
different species of Indian Qphicglogssum vhile Khare
and Shankar (1987) studied amino acids and proteins in
Peilotum nudus collected from Pachmari (N.P.). Very
little vork has been done on the phytochemistry of
Rajasthan pteridophytes (Ksur gt al.; 1986). Vyss and
Sharma (1988) studied pigwents, amino acids, proteins,
glucosides, carbohydrates and reducing sugarse in

different ferns and fern allies of Rajasthan.



iscetes raissthanensia snd Isgetes reticulata
are comparatively small sired terrestrisl plants found

during rainy season at Nount Abu and Atru respectively.
During recent years a number of paspers have been
published on taxonomy (Gena and Bharadvaja, 1984
Sherma gt al., 1983), worphology (S8ingh et al., 1983;
Sharwa and Singh, 1984), anatowy (Sharws, 1989) and
ecological studies (Gena gt gl. 1987) but very little
vork has been done on the phytochemistry of the species
of Isoetesm found in Rajasthan (Vyas and Sharma, 18988).
Very little vork has been done on the phytochemistry of
Rajasthan pteridophytes (Kaur gt al., 19863 Rathore and
Sharwa, 1988; Vyas and Sharma, 1988). Phenols play an

important role in the wetaboliswm of plants and

i

specially during stress.

Vyss, igfﬁgté;épqﬁjhix:i. (1989) studied six
species of pteridophytes viz. Athyrium pectinatum
(val®$ Presl, Cheilanthes farinoss (Forsk) Kuhn, Pteris
vittats L. and Tegtaris pacrodonta (Fee) C. Chr., from
the viev point of the ochange in total phenols during
stress. It has been concluded that increase in phenolas
ddring stress is comparatively more in drought
resistant ferns than the woisture and shade loving
ferns.

The flavonoids are derivatives of the parent
substance flavone. The flavonoidas occur in all vascular
plants, some types are wmore frequently distributed than

others, flavones and flavonols are universal wvhile



isoflavones and biflavonyle are restricted to a few
Gywnospermous plants. Flavonoids:<

-oocur frequently in pteridophytic plants specially the
ferns.

Sharma and Sharmsas (1992) have studied the
flavonoids in seven common ferns viz. Agctinopteris
radiata, Adiantum lunulatum, A. capillus veneris,
Asplenium pumilum, Tectaris macrodonta, Cheilanthes
facrinosa, Hypodematium crenatums and Cygloseorus
dentatug. The flavonoids vere identified on the basis
of R.F. value.

Rathore and Sharma :4988) have studied
proline contents during stress and nonstress conditions
in eleven species of ferns from Mount Abu. Drought
resistant ferns possess wmore ooncentration of proline
than the aquatic or wmoisture loving plants. Proline
influences stressprobably through its effect on the
degradation of chlorophylls and accumulation of
carotenoids in ferns.

Accumulation of proline is generally related
vith the stress (Henson ¢t al., 1977). Recently Kaur gt
al. (1986) have studied proline contents in. vVegetative
and fertile fronds in four ferns of Rajasthan
(Actiniopteris radistas, Adisantum incisum, Asplepium
pumilum, snd Cheilanthes farinoss) and noticed an

increase in free proline during sporangia formation.



k]

The major work on the physiology of ferns is
mostly restricted to gametophyte developwent. The
pioneering vork of Klebs (1916, 1917) involves analysis

of factors controlling the grovth of gametophyte.
Similer investigations. -on geawmetophyte development of
Blechnums, Ceratopteris. Polypedium and Qymnogramme vere
carried out by Perrin (1908) and Czajs (1921). In
India, HNayar and Kazwmi (1964) have studied in detail
the gametophyte development of jAcrostichu®m Jureus.
Rainef (1968) hes studied the effect of chlorewmphenicol
and cyclohexiwmide on chloroplast development and
morphogenesis in sporeling of Dryopteris. His study

indicates that cycloheximide blocks the growth of

.* gametophyte vhile the chloroplasts remain functional.

Stuart (1960) hss studied revival of
respiration and photosynthesis in dried leaves of
Polypodium polynodicides. It vas found by him that the
basic photosynthetic spperatus and its mechanisw is
siwmiler in the fern and the higher plants. Stuart’s

(1960) vork shovs that Polypodium polypodiojdes hes
remarkable ability to revive its photosynthetic



activity vhen dried leaf is immersed in wvater. Hatch ¢t
gl (1966) studied the. pattern of photosynthesis and
formation of the first stable compound in Nephreolepis
cordifolia. They found 47% of the radioactivity in 3-
phosphoglycerate and 48X in hexose phosphate followving

the exposure to 14602 for 4 seconds.

Besides the gametophyte development s few
attempts to study the effect of light in growth and
developwment in ferns wvere also made. The earlier wvork
in this field is that of Borodin (1863) wvho has studied
the effect of light on spore germination. He
established light dependence of the spore germination,
in wost species of ferns. Howvever, there are
conflicting reports on the ability of spores of certain
species to germinate in the dark. Schelting (1873) had
earlier stated that spore gérmination does not occur in
the derk. Hovever, in their study of fern spore
germination Borodin (1865), Schulz (1902) and Life
(1907) were unable to demonstrate the germination of
fern spore of Anemis phyllitidis in dark. These results
indicate that light is essential for fern spore to
germinate.

Gibberelic acid stimulation of dark
germination reported by Schraudolf (1962) wvas the first

true case of a specific replacement of a 1light



requirement in spore germination. Weinberg and Voeller
(1969) have shovn a striking pH dependence of
Gibberelic acid stimulated derk germination in
Acrostichum phylljtidis.

Dring (1963) studied the effect of shaded
condition on the fertility of the bracken fern,
Pteridium aguilinum. He noticed that vhen P: aguilinum
is grovn under shaded area it is less fertile and there
is a gradual decrease in fertility with increasing
degree of shade. This fertility gradient shoved a
significant correlation vith light intensity, but
little or no correlation vith other habitat factors

measured.

There are only a fev reports on the
biochewmical analysis of ferns. Pteridius aguilinus vas
studied in greater detail for the cellulose, starch and
pectin contents (Whistler and Swmart, 1953). The unusual
sugar, trehelose has been reported from Lycopodisceae
but not from Filicinae (Pigman and Goepp, 1948).

Panvisavas gt al. (1968) have reported the
distribution of free amino acids in about 39 species of
ferns. Their study has indicated that glutamic ascid,
alanine, aspartic acid are present in 80 percent of
ferns investigated. Hovever serine, valine, phenyl-

alanine, threonine are present in 45 percent of ferns,



vhile glycine, tryptophan, tyrosine and glutamine are
present in only about 3 percent of the ferns examined.
Malic scid appears to be the main acid in
pteridophytes. It has been detected in QOphicoglossum,
Pryopteris, Harsiles and Polypodium species, in greater
-~ §uantities in Eguigetum species and high concentration

in the leaves of ]goetes end Platvcerium (King and
Sperry, 1968).

PICUENTS @

According to Bucke and Hallvay (1963) the
plastoquinone C wvhich is generally present in the
chloroplasts of higher plants is not detected in ferns.
Strain (1966) has reported that the ferns like Adiantums
formopsum, Blechnum indicum, Pteridium asguilinuw
contain chlorophyll~a, echlorophyll-b, lutein,
neoxanthin, vio;gtﬁnnthin end B-carotene. Howvever,
Blechnuw indicum and Pteridium aguilinum do not contain
a~carotene. He has examined various plants from diverse
natural habitats like the wountains, deserts, weadovs,
sea shores and streams. He is of the opinion that
systewm of chloroplast pigments has originated only once
and that winor wmodifications of this system h-d~beon
perpetuated in successive generations of plants.

As wmentioned earlier (Stuart, 1968) the
structure of chloroplasts in Pgolypodium polypodioides
is very similar to that of higher plants. According to



Buy and Nuernberg (1967), theé behaviour of the ferns
vhen etiolated does not differ wmuch from that of
dicotyledonous plants. In pteridophytes, bracken fern,
P. aguilinum contains the same carotenoids as green
leaves of higher plants aslthough there may be the
quantitative differences (Fujita and Ajisaka, 1941).
According to Seybold end Egle (1941) carotenoids are
also present in the spores of the pteridophyta. The
earlier wvork on ferns for the distribution of Leucoan-
thocyanidins wvas undertaken by Bate-Swmith (1954). His
observation wvas that Leucoanthocynidins are generally
found in ferns but are not present in Selaginellaceae,
Pasilotaceae eand Lycopodiaceae. He has further stated
that Leucoanthocynidine are usually present vhere
tannins are recorded. He further attributes properties

of tannins to these pigwments.

Our knowvledge on polyphenols in ferns is due
to excellent wvork of Bohm (1968). His wvork covers
caffeic acid derivatives in forty species of ferns. He
has shawn the presence of rasmarinic acid in Blechpuym
brasileense. He has also isolated blechnic scid, a nevw
caffeic ascid ester from B. gpicant. Gless and Bohwm
(1969) surveyed several species of ferns for cinnamic
and benzoic scids. Their results indicate that P-

coumaric and caffeic acids are present in 87 percent of
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ferns, ferulic acid, P-hydroxy benzoic acid and
vanillic acid present in 74 percent of the ferns
investigated. Gentisic, salicylic and syringic ascids
are present in one percent of ferns. Glass and Bohwm
(1969) slso studied the sccocumulation of cinnamic and

benzoic acid derivatives in Pteridiuwm sguilinum and
Anthyrium felix-femins. Markham et gl. (1969) isolated
s nev flavonol triglycoside frowm Qphioglogsuym vulgstum
L. which wvas shown to be 3-O-methyl quercetin 7-0-

diglucoside 4-0-glucoside.

ALEKALOIDS :

Panvisavas et gl. (1968) investigated 17
species of ferns representing 3 fawmilies for the
presence of alkaloids and concluded that no alkaloids
sre present in the fern extraocts examined by thew.
Hovever, Hegnauer (1966) ropo;t- that nicotine is
present in tracer amounts in other pteridophytes like
Lycopodium and Equigetum. Ayer gt sl. (1968) were able
to isolate seven alkaloids from |ycopodium
alopecuroides L. These include the knovn alkeloids like
Lycopodine, Lycopodiline and Clavolonine as wvell as »
fev unknown ones.

The reviev of litersture clearly indicates
that lot of wvork has been done on the taxonomy and
morphology of pteridophytes and comparatively less wvork

on the physiology of pteridophytes. Hence in the
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present investigation the physiology of sowme pterido-
phytes is studied. The typical representatives viz,
Nephrolepis exsltata Schott. and GCymspopteris
contaminang Bedd. wvere selected for this purpose.

M. exsltats end Gympopteris contaminane Bedd.
differ from each other. N. exsltata Schott. is a garden
fern, cultivated in garden and G. contaminansg Bedd. is
groving in natural condition in the evergreen forest
vhere the soil contains more humus and it grows in the
shades vhere there is 1ov.light.

Nephrolepis exaltats Schott. has a short
erect rhizowme giving off nuwmerous viry creeping
stolons. Stipes are tufted and scaly. Frond are 1-3
feet long, 3-6 inches broad, pinnate and pinnae are 2-3
inches in length, 1/4th to 1/2 inch in breadth, acute
at the apex, wargin i- entire or crenate, base is
auricled, the upper auricle is larger than the lover
one. Rachis and surfaces are scaly vhen young but naked
vhen old. Texture is almost leathery. Sori are near the
margin on the: ventral surface. Indusiuwm is firm and
kidney shaped. Plate 1 shows j. exaltata in its natural
habit, vhile Plate 2 shows the various parts of §N.
exaltats and Plate 3 shovs the vegetative leaflets
shoving forked venation and also the leaflets
shoving sori in N. exsltats.

The QGymnopteris contaminang Bedd. is a fern

groving naturally in evergresen forest. It has a

creeping and scaly rhizome. Stipe is also scaly. Fronds
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are upto about 1.5 feet in length and dimorphic,
pinnate, pinnae of the barren fronds almost sesaile,
lanceoclate, wargin entire, slightly crenated or more
deeply lobed and serrate asegments, terwminal pinna wmore
or less elongated, as a8 rule proliferous, fertile
pinnae are much contracted, surfaces are naked. Rachis
is scaly. Main veins are conspicuous and tvo third of
the vay to the wmargin, meshes are broad and those
abutting of the costa are wvithout any included

veinlets. Plate 4 shove . contaminsns in its naturasl

habit. Plate 3 shows G. contamipans in its .wvegetative
stage vhile Plate 6 shows G, contaminang in its

reproductive stage and Plate 7 shows the various parts

of (. contaminans.
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