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4 4ot s General
e term oy Yptogams is combinati

arringe, and refers Lo Eroup. ot 0]
ae ?augf bryophyte and pteridophy

seular_tissue wlereas the ptendopﬁ’ es have a well de +d vaseula
rerbfore these are called vascular crypt _E-LIE: 0% j -?‘51

| Pw'l;duph}rtes (Gr. pteron=feather, refers to feather-like mmte &uy_dgi have
ain characters not found either in bryophytes or in seed p]anﬁe&dﬁfer from
n in having both the gametophytes and sporophyte independent plants at

'"'rity - On_the basis of vegetative structure of the sporophyte, the manner d

porangia are Lorne and the _structure of the sporangia, the pteridophytes can
ymmonly be differentiated as ps:lopﬁytes lmods horsetails and ferns. |

B The plenodphvtes have a long fossil hlstor_‘,r and can be traced back to 'I.htiI P
_S]juman {abautu_gﬂﬂ million years ago). They flourished' well from Devonian to
Pensylggman fpermds of the late Paleozoic which is us ya lly regarded as the age of
pteridophytes. Tree ferns, giant horsetails and arbnresce; lycopods dominated the
landscape during this era. The he plant bodies of earliest known pteridophytes were
rootless and leafless (in certain cases small leaves without veins were present on the

branches). The sporangia were borne singly at the tips of branches. The sporangin

resemble those of br}:op}_u'tes These are commonly termed as psilophytes.

mPWum and anssprens are two living pteridophytes which have retuined
these old primitive characteristics. The présent day _}_r_opods (Lycopodium, Isvetes,
&g[agznellal and sphenopsids (Equisetum) are true copies of their ancient ancestors
that réached 120 feet in some cases (Lepidodendron, Caiarmies)

GENERAL ACCOUNT OF PTERIDOPHYTES

Habitat T BT

The pteridophytes grow in a variety of habitats: Most ptendaphytes are
i _am.a and thrive well in abundant moisture and shade while some
Egn, ':lr:wE xg__;c m"lﬁ‘fﬂ?ﬂf téew are aquatm whﬂa still others m

"]

T 5 i

-The dommant phase is a sporophyte that possesses a well d&re\npei\
sxatem It consists of a shoot system made up of stems, leaves and yoot:

i,
i

tive pteridophytes were root]ess leaﬂesa “and free- hvmg spnrnEh\ s
ed of a dichotomously branched axis (psilophytes — thnm‘s braring

....... -.-u-.- e

n d rground part of of the axis which acted as ahsorbmg structures. The

e R e

Eﬂjppbftg& Psilatum and. Tmesr.gfgns are also ruutlesa The roots
ter Ehnaes of growth. e L

W B

T i
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e #hﬂeta Gﬂl.fblfi i% typaa uf bmnchmg’

ﬂ otomous Branching: The root or shoot apex divides into two sister
I ﬁﬁﬁmn each developing into a branch of equal size, for example in Psilotum.
;'T.l-..l‘-"“"" hhmiﬁalnmmhmm this type, the branches devetop laterally some
@7 fistance behind the main shoot apex from axillary buds. It is dominant type of
branching in seed plants and found in'few vaacul cryptogams.

In Lycopodium and Selaginella, the dichotoic usTdtwslon takes place in the
mme plane successively to form a [lat system of short forked branches. This is known
/as determinate branch system and demonstrate a_transition to monopodial oo,
branchmg In Equisetum the branches devulapach branch originates 3
(") from a bud and alternates with a leaf in a whorl at node. In ferns (Marselia) the

determinate branching system differentiated into a fmnd The fern frond and short

~ shoot of Selaginella are closely like in many a-~pect.& P
~ The Leaf w’”ts “"}yyr‘ho
. The leaves originate as primordia (sing./primord;:um) by means of localized
division and cell extension at niodes o1 the Tlanks of the shoot apex. Thus, the leaf is a
major appendage on the steén.. The most primitive fossil ptnndophyte Rhynia was
leafless, however Psilophyton axis possesses few small, spine-like emergences, but
these too are restricted to certain parts of the axis and without vascular traces. The
axis of living genus Psilotum also bear small appendages without vascular supply. In ;
Lycopodium and Selaginella these appendages are small but leaf:like, but in Isvetes _j’

the appendages have attained a considerable length. : by 4&! = -
L4
Two morphologically different t}'pﬂb of leaves are fuund in pteridophytes. e w)

y. These are:

" i, Microphyll: It is a small leaf with simple vascular system. A single leaf
L trace diverges from the edge of the stele and extends as an unbranched midvein
- from the base to the apex of the leaf. The microphylls oceur m all lycopods and

4 E’qu!semm ~

ii. | Megaphyll. It is large leaf characterized by presehce of 1'.'n'i.'t:nlA r more veins,
Anhe leal traces are accompanied with leaf gaps. The venation is open

: dlCh.GtrD usly_ branchﬂ,and tertnmate freeljr) The
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~ « Dingrams showing origin of microphyllous leaves. A-E, according to the telome : :
v. F-J, uegurdmg ta the enation theory. - " g

gl ‘!

Fig. l‘.2: Enation concept of origin of leaf.

On the other hand] Zimmermann (1954) was of the view that microphylls
-like appendages arose as a result of reduction from lateral dichotomously o
hed system of axes or telomes. This theory of origin of leaves is called telome S
ory. ‘This theory is less widely accepted as for as the origin of microphyll is
icerned, however it is widely accepted regarding the origin of megaphylls of ferns.
According to Zimmermann the development of a megaphyll took place by
successive phenomena namely overtopping, planation and webbing.

vertopping:  Beginning with a leafless and dichotomously branched plant
such as Rhynia, unequal dichotomous branches resulted in the overtopping of the
aker branch by its more aggressive sister branch; this process was repeated at
int of a major dichotomy and resulted in the initial distinction between
d leaves.

Secor=tMN 1
At The lateral branches at first branched dichotomously in more
plane but later” restricted themselves.lo a single plane. This is

- -
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Fig. 1.3: Zimmermann’s.concept of origin of leaf.

i
_Roat System _ Ree 2 e\j‘f’&
The roots of most of the pteridophyte groups are ad iti

At has been ohserved a

natomically that these are not
In Selginella the rhizo

true roots rather rhizomorphs -

: 2 Y
morphs are present but these are lateral structures and do not
‘have indeterminate growth. . . o e
' 3 ’ g "%I,H*ﬁ ﬁ t%';:te. [
Vascular Tissue System NS g e

. AL OX )

: The sporophyte of pteridophytgs (’Ts characterized by the evolution of two
l.').-r?enu*a-ra-:ll types of conducting tissue, the xylem and phloem, not found in the
glo" cryptogams, i. e., algae and b;}'ophy.fes.@he origin of yascular tissue is unknown,
» powever it is believed to be evolved from>columella®of Anthocerps sporophyte. The

" vascular tissue js present in the form of vascular bundles, a bundle comprising of
xylem and phloem tissues. The vascular elements develop from a eore of or column of
AT TR i . e T P R R R -': re 2 i = <y
B e called viscular cambjum. P A s W S
vl , o i oo
ey The fundamental xylary element ig tracheid: an elongate dead cell
;; consisting only of a thick lignified cell wall at maturity:. with end walls showmgta
[K;tr.aper usually. The walls of tracheids contain : ' ar thin
* areas called pits which help in conduction of s¢ ‘
water-conducting elements, called vessel members. These have perforations in their
end walls. Their diameter is same as those of tracheids unlike the vessels of higher
vascular. plants. Parenchyma cells are also present in the xylem. In some cases
‘these ‘are presen "'.l!:retween'_tl:}e Phloem and tracheids whereas in others, such ag
Lycopodium these ihtér'*minglg ﬁv:tl:l xylary 'glepl*a;ntg.r - | ' :
ok portion of the xylem consisting of t.t_ra;_:h'ei‘(}ls' which clongates after after
= . .'-. i_';._..-.f.."..-. :l ; _'..“w:; 5 '.,. N £ j_' -; o | il o -. I |‘r.:'l J‘I-::: ) ) 2 :‘:‘, ,l Farifs B My
by o I kel Nl = v et ' |
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ve opmant of

11, us mf a carbahydrate} turmng the sieve tube nomfunctmnal The other
‘of the phloem is phloem parenchyma.

Sometimes a distinction is made between thz protophloem and
metaphloem, but; unlike the xylem, there is no prominent raorphological d1fference
- between the first-formed and later-fomed phloem.

Repmductmn e

'Hle sporophyt.e repwduces by formation . of spores, therefore the mode of
reproduction is asexual,

Asexval Reproduction
The asexual reproductive units, the spores are produced in sporangia.
Sporangia | '

The sporangia differ in position, form, size, structure and ;nethnd of
davelopnﬁﬁ in different groups of pterldophytes Thls characteristics is used for
classlf'_at

of vascu]ar cryptogams.
The sporangia originated from stem and this fact is suppm;ted by .pnsltmn of
 sporangia in fossil ptendophytes Harnenphymn and Rhynia and living pteridophytes :
Psilotum, Tmesipteris and Equisetum. In_Equisetum, the sporangia occur in circular

————

J groups attached to the under surface of peltate sporangiophore. A spnrangmphora is

— e ——

rﬁgarded as highly modified fertile branch. In ferns the sporangia _arg_ggﬁgfed to
leaves. A leaf or leaf-like structure which bears one or more sporangia._is called a
s oraphyll In Selaginella and most Lycopodium spp the s nrophylls aggregate mto

, mna»hke structure called strobtlua

e e —

il e—
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Fig. 1.4: Sporangia found in pteridophytes.

" morphologically and physiologically different types ¢

heterospory. Heterospory is found in almost all g

ver it is not pronounced among giant horsetails but in lyco
s (Marselia) it is conspicuous and megaspores

the microspores. L i

are many times

F
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sproduction is by pairing of morphologically different gametes.
'- » motile, flagellated and usually termed male sperms, whereas
b g — s 428 Tt g 8 5 e . g inieh ——— anim —_————
ptes are passive and non-motile called the eggs. The gametes are
eparate sex organs, the gametangia: - "
eridium:  The male gametangium commonly known as antheridium
es male sperms. The number of spermms-vary from species to species. Each
eridium consists of a jacket of sterile cells enclosing the spermatocytes.
berms ara biflagellate, however in Isoetes multiflagellate sperms are
ﬂt. L '
hegonium: The female gametangium is archegonium. A typical mature
consists of a meck which project above the surface of the

T T
AAFO IR ALY
i, - ol

stophyte, and basal sunken portion, the venter. The neck contains an axial

-

cells, the neck canal cells and the venter contains an egg and avygﬁi,._gg\
oll. The venter is surrounded by a sterile layer of cells forming jacket.

1eck usually comprise of four vertically arranged rows of cells.

=
el 1)
Lot

NECK CANAL CELLS

+ ANDROCYTES
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bryogeny — Development of Embryo —

_ Embryogeny refers to the successive steps in the growth and differentiation of
a zygote into a young sporophyte. During earlier phase of developmenf] the embryo is
protected by venter and adjacent gametophytic tissue. Divisions in specific planes in
zygote result in an apical pole and the base of the embryo. Sul_:r_seqt}eﬁt enlargement
and organ development result in formation of a shoot apex with one or more leaf
primordia, a root, a well-defined foot and in many genera a suspensor. B

- The foot serve austorial organ w
tg?::;gvteh :i;éau;;.e LI;L hm;;'oi;tya ol;" ;:fanta the ga;ex- l;}d;oa:::?zb::: %::2?;.:“?1\:&
apical pole is the Ytic tissue and away frc_»m’t.he neck o kthe_ arch?g.om:;tt?. 'tl:ga
ea,.,es e -aagié_n_af_q{i‘tmn fmm_thg first or pr:mzary shoot takes ita %ﬂ@f" Lhe lirst

Tudlmentary 45 in T—'L_ 1 as cc:.gy]edons. The cotyledonary leefvea niay be very small or

leptosporangiate oy~ P9/ or large and photosynthetic as in Isoetes and Tiany

Lycopodiiim ang ;rlr;a: The base of the embry‘o is represented by suspensor, e. g, in
temporary organ ew}l.g:meﬁa. The suspensor is absent in Isoeles. The suspensor is a
g"ame;ap;,”e' The embwh forces the embryo into the nufritive tissue of the
Mesipreris the root is arg';e:{ il plants acquires a root, however in Psiltqum and

In some emb

leptosporangiate fer?zs'r}'s’iosénilf}:’c as those of Selaginella, Isoctes, Equisetum and
nutrients to the embryo f,-.‘{[{l'"[}'j].aligiliﬁ,?g_tl ls_present which anchors_and convey
embryo develeps into a huuqt;rti:;l. o L erHDu:ﬂ entire lower half of the
Processes deap into the tissye 0% the ganizrrl:ngi:ttee which sends lobed and irregular

Alternation of Generations

The life cycle of a pter
pteridophyte consists of an
- i ; % S alternate suceescir
sporophytic finfl gametophytic generations. [t is called alternati 1atef bucwbsw.“ of
A ch_amc_:tensttcs of pteridophyte life cycle is that each g “_ ‘011‘ o generations.
"“?“'P‘."'“g vegetatively. The haploid gametophytic génerat%jlnﬂétmn 'S capable of
union of these gametes 'gi\'e rise Lo a zygote that develops jltpmduce gametes apnd
number of chromosomes is doubled at the time of ferti!iz&tip ,“, © @ sporophyte. The
as the first cell of a sporophytic generation. The dip wiphe
produces spores by meiosis. The spore is the first ce]] of ga
_ . . m :
germinates into a haploid gametophyte. dmetophyte Beneration g5 it
Apogamy and Apospory
It had been observed that a gametophyte .. ht gi
without gametic union and that a sporophyte may giiniL ?vu rise to g
a production of spores. The former phenome €0 agam
e 3 3 110N was nameq “tophyte Withoyt

as apospory. These phenomena are now known tq be wi deaprapcagamy and
“ad among fe

fern plant may be both apogamous and apos [
Porous, 3 rns

Selaginella. SEOTOUs. Apospory g also mticzgdﬁg

Apospory : ' .'h-f

A gameto_pjmyte- may develop by apospo
margins or apex of the blade or from a sporangia _ir',mal::f ¢ Sporophy e along the
commonly termed as aposporous gametonhwia m . orUS Such gamataer
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~ Fig. L.%: Aposporous development of gametophytes from leaf apex of @
| - | sporophyte.

. ‘: A sporophyte resulting from apogamy, called apogamous sporophyta;, ‘may
develop from a gsingle vegetative coll of the gametophyte or from the cell of an
_archegonium. In some cases, ¢ g., in Marselia the apogamous sporophyte ~may

develop from the egg. Such a development of sporophyte is called parthenogenesis. In
istematic cells usually present 0 the

others it may develop from a group of mer

ventral side of the gametophyte and posterior to the apical notch. A very specialitype

of development of aposporotis sporophyte has been observed in fern, Lastrea p tdo-
tic cell migrate into an

wsm P&Iydactyla Wills, where a nucleus from a game
adjoining ' scleus. This cell then develops into a diploid

coll and fuse with its n
Th%l_ltypf! of development is not found in any other fern.
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