Division : Filicophyta (or Pterophyta)

Class : Leptosporangiopsida
Order : Filicales

Family : Polypodiaceae
Sub-family : Pteridoideae

Genus : Preris

OCCURRENCE

The genus Preris includes about 280 species distributed in tropical and sub-tropical regions o1
world. They are mostly terrestrial. The common Indian species are Preris vittata, F' cretica, I’ quadriaur i
etc. Pteris vittata commonly grows along mountain walls upto 1,200 metres above sea level /* crenca ocow
from 1,200 to 2,400 metres above sea level. P quadriaurita commonly grows along the road-sides and

valleys throughout the Western Himalayas,
EXTERNAL FEATURES (Fig. 21.1)
The main plant body is sporophyte (diploid). It is differentiated into root, stem and leaves
Hm{rhhumﬁ):ﬁusmismodiﬁedfmnw&imm&hm : N ¢
y be long creeping (¢
vittata) or short, compact and semi-erect (e.g., P cretica, P longifolia), They are covered with scale:

m:maprhnuymmhﬂ}nnliveillhmp]mhmm ; Ay
surface of rhizome or from all over its surface (P. bigurita), They "ul:uth "‘Dﬂﬂ.n w?:ﬂ:::::”“ i

ed by a central mid-rib which gives lateral forked veni
] at 3 v tan
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GURE 21.1. Pteris vittata. A, external feature of plant showing habit ; B, single stenle pinna
\L STRUCTURES :
OME) (Fig. 21.2, 21.3): ore o less an oval outline. It is differentiated into epidermis,
- : i shows m
se section of rhizome
cortex and stele. o ‘<ts of narrow quadrangular cells, The outer .
T le layered epidermis €00 |

J : in °
e ‘t?:;;ln;gfa:cdsmm cuticle. o
rI b .dﬂmj; iS fﬂllﬂwcd b}r 'ﬂ;: o
R 2 Tht.:thl s is intermup!

renchymatous hypodermis. It is usually

cle
ayercss® arenchymatous cells.
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FIGURE 21.2. Preris vittata. A-B, transverse sections of rhizome at (wo different levels (diagrammatic),

Cortex : The cortex consists of a broad zone of parenchymatous cells, The leaf traces or root trace

may be present in the cortex,

Stele : The structure
and organization of stele
varies from species to
species, or even in the same
species at different levels of
rhizome. It ranges from

CUTICLE
EPIDERMIS

SCLERENCHYMATOUS

typical :{nlauostql: : :} HYPODERMIS
dictyostele. The medullary
strands are absent. The g
typical solenostelic
condition is found in P
_ 3 al'l ENDODERMIS
g RNyt PERICYCLE
. METAXYLEM
PHLOEM
PROTOXYLEM
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transverse section of root

ws near circular outline. The
qermost single layered piliferoy
er consists of thin-walled cells, A

The cortex is multilayered
1 ed into outer and inner
outer cortex is thin-
chymatous whereas a

inner cortex s

The endodermis is single
d with cells having casparian
 on their radial walls, It is
ed by single layered pericycle
s thin-walled cells. The

Aissue consists of centrally
e-like xylem with two
em points facing opposite to
r. The metaxylem is in the
A .;-___:"é:‘: L h 'lhlls, dilﬂ:h ﬂﬂd

he phloem lies on cither side

etiole (Fig. 21.5) : The
transverse section of petiole
hly semi-circular. The
gle layered epidermis

: lar cells.
coated with thick cuticle. A
I8 elongate to form multicellular

*fied hairs. The epidermis Is

- multilayered
} "‘_gmmd tissue.

CUTICLE

EPIDERMIS
HYPODERMIS

PARENCHYMATOUS
GROUND TISSUE

ENDODERMIS
PERICYCLE

METAXYLEM

FHLODEM

PROTOXYLEM

RAMENTA,

Transverse section of rachis
FIGURE 21.5. Preris 5p
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A C-shaped or U-shaped
vascular bundle is embedded in the
parenchymatous ground tissue. In
structure, it resembles a meristele. It
haw its own single layered endodermis
followed by one to two Inyered
pericyele. The xylem is C-shaped
having metaxylem in the centre and
protoxylem at the terminal ends of arc,
It is diarch and exarch, The xylem is
surrounded by phloem. S i et

(b) Leaflet (or pinna) (Fig. PHLOEM
21.6) : A transverse section of pinna XYLEM
shows single layered upper and
lower epidermis. In P cretica, the
cells of upper epidermis are larger  FIGURE 21.6. Preris 5p. : _ —
s compared to lower epidermis. The y not be differentiated into palisade and

stomata are restricted to lower epidermis. The mesophyll may or m2 ted with each other by large inter
spongy parenchyma. The cells of mesophyll contain m“&f’rﬁﬁm It is concentric type having

fﬂfilultﬂ: ’Fu::ml:mi;m pnrk:}'l'.‘: and endodermis. The green mesophyll cells are replaced
Xylem n . v
by parenchymatous cells and sclerenchymatous hypodermis around the mid-rib.

LOWER EPIDERMIS

nn

Transverse scction of a portion of sterile pin

VEGETATIVE REPRODUCTION
Vegetative reprod i | . When the
uction in Preris occurs by death and decay of older portion Pf rhizome
decay reaches upto the branching region, the two branches separate and grow as individual plants.

REPRODUCTION BY SPORES

Preris plants are homosporous i e, produce only one kind of spores. The spores are produced inside
’ the sporangia, which are grouped in continuous sorus at the margins of fertile pinnules (sporophylls).

Sporophylls and sori (Fig. 21.7) :

The fertile leaf bearing sporangia is called sporophyll. It is similar in form and structure 10 vegetative
leaf except for the presence of sporangia. The sporangia are borne on the lower margins of fertile pinnulcs
They are not grouped together in small separate sori, but the sorus is continuous in which many sori wre
MFWMMWMW& indentity. This type of sorus is called continuous linear sorus
P e The coenosorus is borne on marginal connecting vein of pinnule. 1t is lacking at the apices of

innules, Each coenosorus is protected by scarious reflexed margin of fertile pi - :
25 R e pinnule. It is called fals¢
: -. 5 The true indusium is completely absent in Preris. The sporangia are not borne in a reguler

de ";‘::::::ﬁ:‘ (;::llpmh]. The stalk is long, cylindrcal
S0t Ko & siints « Body of sporangium (capsule) 15 ova! |
) ;‘;w m:ﬁ“;ﬁ" cells of jacket are modified to form stomium -
o xB W_wﬁiﬂw m"m‘iﬂlm :ﬂimd cells. It begins from stalk on one side, U
lus are thin whereas inner d ilm' € it joins with the epistomium. The
radial walls are thick It helps in the de

Scanned by CamScanner



..-_'_f-"' 5
1427

—

P

T

S
s
|

N
)

-

ﬁﬁii*giliiﬂilllﬁ_ﬁi |

.
W,
i
| |_:-_
i N
l s
oy
e
}

[
N

_J'r-h,.l_ufﬁ‘ﬂ
LA AAAS

ues

[
I"
!

¥
| A

I b A b i ] % .':.!. 4 F N
'rr 'S i A o A A
18 o . Il 3 i

b 1 8 G OO S S SO O Y A r
P ——

FIGURE 21.7. Pteris sp. A, single fertile pinna showing coenosorus ;
B, transverse section of fertile pinna showing sorus.

- i ma { sporangium.
R e o jew of sporangia, C, Internal structure o
 21.8. Preris sp. A-B, side and front ¥ po

 sporangium (Fig. 21.9) ¢ er. As the coenosorus attains maturity the

T E lh
cence of sporangium normally occurs in dry weat . Dryi ses outer cells of sporangium,
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colls of annulus and thejy X
e e

1246
tost from

including those of annulus, to lose water. The water 13 in
volume decreases. The outer thin walls of annulus N“"""'"M" of stomium bﬂ“‘; ':‘ WO lipy (;,
This creates a tension in the entire annulus strip, It results jelicate mmﬂ“"h"“d' REKWArds ringy,
W and hypostomium), mmm:ﬁwh spores. The sﬂﬂ ""Ji'::ﬁl’f;:,.‘;‘ n:n: A
ﬂfll“tﬂ:ilﬂlllﬂ“lrh‘lﬂw .l‘ﬂil“’ reacs 1eir g
i wﬂhhﬂndlllﬂf beck 10 jts original position, [y, mp_n,lI "

is : : i
cells continue to dry, the cohesive force mw%mﬂwﬁ""’h’wmd
some distan

outer walls are pushed towards outer side. It
movement the spores are thrown away with a jerk ©

FIGURE 21.9. Pteris sp A-E, stages in the dehiscence of sporangium and dispersal of sporcs

—
The gametophytic gencration begins with the formation of haploid ' .

gametophytic plant body. haploid spores, They germinate 10 pro

~ The spore : The spore is the first cell of haploid ) .

(approximately diameter), @ gametophytic generation, Each spore is M/
o w muﬁmkk‘mh#i; and md:y'h.'m mm “m‘lﬂy tl'h]gl.ll..l' i'n Shﬂpc. ::: has wi-wil

‘spores are of one type (i e, homosporous), m‘ pore) and the inner, thin intine (endospore). /!

Sp I : Spore germinates as soon as it gets favourable moisturt i
temperature. It develops a cordate bisexual prothallus or

ate) and thalloid. It is flat, dorsiventral and : , green, b
entral portion of prothallus is 'm'ﬂlﬂlﬂl notch in which the growine ™
mﬂhm called cushion whereas the latera! ¥

-
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im thickness. All the ceyy,

is. The prothalli are auggyrs . iwal e

: bed
from the veniral Wf.i:‘:phm N their

d ﬂhﬁorpl . Mm and
: lon. The iy Posterioy o1 Miition bear many small discoid
the prothalli d : ;

Many unicel)
end. ular and unbranched
_ evelop both the 5. thizoidy e valine wﬂuy Penetrate into the soil and serve the
e among the unijc ellular ‘:h'“"!'lna {bi!nuﬂ] on fater on become brown. Under favourable
g aﬁﬂ”'“‘“‘“"- 1Z0ids whegeq f::,m side. The antheridia are produced
Bonia develop on the central cushion
APICAL
NOTCH CELLULAR cusHion
-
; — g =
ANTHERIDIUM
 RHIZODS 0
@ ARCHEGONIA

thallus as seen from below .

0. F p. A mature | rothalius
FIGURF 21.10. teris 5P h 'rirlium D, v.% of mature P
) - . . 5 ml : -
m Y .
B, archegonit C

Scanned by CamScanner



lv2as

SEX-ORGANS bear both the sex-organs-antheridia and arcj,,,
*Bom

The gamet s are monoecio er, they develop archegonia y .\ !
gametophytes of Freris ty antheridia. Hﬂmd on the ventral surface nl"nrrﬂ:- ,llﬂl

Under unfavourable conditions, they develop 08 argans are 10
stage. The monoecious prothalli are protendrous. The sex hereas the archegonia are bome upon the .
The antheridia are borne towards the posterior side =
cushion, just behind the apical notch.
Iﬂl ANTHERIDIA : on the ven
The antheridia are male sex-organs. They are PTI:;:'; ¢ and projecting type.
the base among the unicellular rhizoids. They arc smal
Structure of mature antheridium (Fig. 21100) which is embedded in the ventra) o,
Each mature antheridium is small, sessile Iﬂd_ Blubumlmjﬂkﬂ made up of three cells— rirl-jr_d |
prothallus but projects above the surface. It m?wm there are two cap cells. The jacket enc|,,
cell (or cover ce ). ids. Each mﬂ'lﬂl'ﬂmid is enclosed within

tral surface of prothallys y,,

cell, second ring cell and a cap
about 30-50 large, spirally coiled, multiflagellated antherozol
mother cell.

The mature antheridium dehisces in presence

absorb water and swell, The swelling exerts pressure due to which the cap cell (cover cell) is either tilieg ,

one side or thrown off, The antherozoids, which are still covered by androcyte membrane, are ”?"-‘riﬂ_*.;
through the opening of antheridium. The membrane dissolves in water and the antherozoids are set free Ty,
antherozoids are spirally coiled and multiflagellated. They swim in the film of water and reach archegon

[B] ARCHEGONIA (Fig. 21.11) : |
The archegonia are female sex-organs. They are produced on the ventral surface of central cushio
behind the apical notch.
Structure of mature archegonium (Fig. 21.11) :

Each archegonium is embedded in the
ventral side of prothallus behind the apical
notch. The neck of archegonium is projected
above the surface and it is curved towards the
posterior end of prothallus. The neck consists
of four vertical rows of cells. Each row has 3-
7 cells. The axial row of archegonium consists
of single, large and deeply scated egg ; single
small, ventral canal cell and a long,
binucleate neck canal cell. At maturity the
ventral canal cell and neck canal cell

and become mucilaginous. The
mucilage imbibes water and swells. It exerts
pressure so that neck cells diverge and create
a 'dﬂ m‘- HGURE zlilli Pfﬂdl . A‘ ntlrl}l mature i!.ﬂ'|']"-"1.’.“|‘ I
B, mature archegonium before fertilization.

~and ﬂiﬂl?ﬂm for ﬂﬂﬂr:hhccn::‘:?miﬂ. lfm?nw between the lower surface of o™

of archegonial neck. The antherozoids ; movement of antherozoids and 0P~

g mrﬂﬂlﬂlﬂl lndluil.'rhlihl::uu': m:.:;md antheridia, swim in all directions i1 15

es viz., malic acid. The anth l‘w'elﬂ mucilage that contains sonc
Wiz, T erozoids are themoucncally attracted towards :;:L. ope
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The hapmouth ang /249

fu hﬂplu Enter ing the canal antherozo enter
sid Zypote. Usually only ml:l :r:;:’:um of mhmumn?::unl mt':: ;z hapolid ids can
nucleus of egg

1E ¢ um 1 fertilized, the others remain unfertilized
3 C AP e TN

the first cell of sporophy; iyte)
o, which ultimarely livmwf: BEnCration. T remaine are um and dev
rise 1o s embedded in the hegon
g Tture *Potophytic plant body (Fig. 1!.11;. The puhrft‘:i:'

i
L T
'.f_;,;’!iff

S, - p
RSN e

RHIZOIDS

evelopment of embryo ; H, young sporophyte attached to prothallus

. 2 Pleris sp. A~ stagcs inthe d
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TOTANY vy,
—

nV2so tha ui‘mlﬂ-*l““*“’“ (1t is neither exg,,
1] W

embryo development is Internl because is axis s ol right angles

nor endoscopic) long 4%
_ el to the long
Ihe zygote divides by vertical wall, formed pars ( Hus I8

unequal cells. The smaller cell towards the anteriof lml:; qu.wn" At right gty

posterior side Is hypobasal cell. The next division oomﬂ'lm' stage. The third division I8 raNsverse o

to the first division wall resulting into a m;o“h::d ::l:‘:: archegonium. 1 results into eight celled ey,

by the formation of wall perpendicular to B

stage. stage. :

The organs of future sporophyte begin o diﬂ'hﬂ"ul:;;r:: rise to first root and haustorial foor 1,
shoot apex and cotyledon, whereas posterior (hypo IJ neck) form (he cotyledon whereas the other 1,
wo outer anterior cells of octant (near the archegon milarly, the two Outer posterior g,

Si .
anterior cells (towards base of archegonium) produce the l].[:"u:mﬁ foot, Subsequently the apical cell;
of octant form the root whmlthe other ﬁ‘?ﬂPﬁ;ﬂ‘:u ts and further grml-:h m:;]:urf- by the
root, stem and cotyledon (first leaf) appear S oot} d"m“" ws more rapidly as compared to that of sten,

The apical cell of foot is not formed. The cells of foot bsorbs nourishment.
mass of cells, which attaches the young sporophyte (o -y l'lz‘:lfllmﬂﬂl’hﬂ‘ around the archegoniuy,
Simultaneously along with the development of embryo, ﬂiﬂ_ﬁw root and cotyledon (first leaf) come oy

repeated ypltra, hich encloses the embryo. B2 come.
:)'Ml;‘:ﬂkins m:r;m?;lh mnlwpmm into the soil and fixes the young sporuphyt,:. The first leal
grows horizontally towards apical notch, bends upwards and spreads its spathulate lamina to the ligh

Finally the young sporophyte becomes independent.

mmw*- ‘-r | I

SHORT ANSWER QUESTIONS
SR T T AT MY

1. What is the advantage to have sex-organs on the under surface of prothallus of ferns 7
2. The young foliage leaves of Preridium are seldom grazed by cattles—Explain why ?

LONG ANSWER QUESTIONS
e Tt e et S L
3. Give an illustrated account of the life-history of Pteris.

4. With labelled diagrams only illustrate the structure of the following—
(@) T.S. of rhizome of Pteris.
(b) T.S. of fertile pinna of Pteris.
(¢) T.S. of Preris petiole.

§. Give an illustrated account of the ) -
dehiscence and dispersal Dfl;pore:tu:m urm of Preris. Describe the mechanism

6. Write short notes on the following :—
(@) Mechanism of sporangial dehiscence and spore d
(5) Morphology of Preris thizome. isperal in Preris.

is of the archegonium, formiy,
.pﬂuul cell and that (g, "

The anterior (epibasal) half gy,
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