_ Division - Cycadophyta
: ___C'{dss-' - Cycadopsida
i Order . ('.vca('f_m‘es. ; R *E'i"
\#,,r"’ Y Family - Cveadaceae o

3 Genus - Cycas e
| B S | : -
| L HCAS IS @ gymnosperm. 11 belongs 1o e order Cycadages.

I e plants are ;-:qlwl'ilwéd to the tropical and sub-trofical
regions of the world. Cycas plants are found abundant]y in
flu:s'rru!fﬂ. Cycas revoluta . the "Sago palm” of China and J pan
's the most cultivated specics 2Tl over the world, Cyeas his 20
Species, In India the genus is represented Ly six species. jQM

Cyeas circinalis
Cveas pectinata .
Cycas beddonei

(veas media is the 1allest species, which Erows upto 2@ fee!
in he 2, : _ ? Cel

)

-yeas s a palm-like plant. It is an eVerproen _
: : e green plant,
is a diploid sporoplhyte. The “ell plant. Thegplant-

PIOIA Sporopi, plant body congi PR
and Tedaves, — Y consist of  roor tem

The roots are of two types, the 3
N - YPES, NC normal tap-roors
tap-:-not.system and coralloid roots, The tap rgots ar forﬂi
georropic and they have roof haiys. V1S are posifively

~and coral-like. So
infected with b

(. roots. ’I‘hése TO
. _ _ S pe
2 / elike nostoc o

and anabaena.
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Covered with persistent leaf bases. The stem bears « termuna! §

X
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!_‘
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_Foliage
leaves

Scale leaves

leaf scar:

Armoured stem

Bulbil

11. |. Cyeas -Plant.

~ The stem is thick,’ and unbranched. 1 young stem
1S tuderous while mature stem 1S columnar, ereci and ‘0:1.;. Lt is S

of leaves.

The leaves are dimorjthic. 1.e. the leaves are 0L TWE o

Namely foliage leaves and scale leaves.
The foliage leaves are green large pinnatel)

5 ; O . s sl '"-3_;_': {Cd
A Spiny petiole; The leaves are spirally arrarged. =5+ O
canSists a f:a 'his ’ . : . f_p!':: nae v '_'t':'_'.lc.' ._".- '-i-.
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4 u_“:?f."::[-‘L."I..?._a Wy is




Wi,

e "1

A
N\ R
4
®
&

-~

Fig. 11.3: Cycos - A single foliage ‘ess. .
e with 3 defmiie auidr R

. - . & T {ir -
Fach pinna is lough, leather h, dndoil:-t-l o ve Circiseiele T
: g 2 - Ll e s T
ioral veins. Leaves, whei ¥ . ey o
but no lteral ve rea {hairs). B

pinnice which are covered with raael

Circinately coiled
leaflets

Fig. i1.4.Cycas - 4 young leaf showing
circinate vernation,
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.. Scale leaves are alsn unown as cataphylls, Thesease dry,
'-”lfl”. brown coloured triangular leaves and arecovered with
14178, These scale leaves are present at the apex of the stem and
young developing foliage leaves. Scales are 4lso persistent like
leaf bages, &

The Cycas plam grows very slowly, but live Yoy ages. Cyeas
circinnalls: can survive for a long pefiod of 100 years.
Cycas is dloeclous, ie, \here is separate male and female plants,

the female plants are common byt male plants are rare, The
reproductive structures are produced as cones,

| Internal Structure of Root _ P
Normal Root: 7 £/

_ | The transverse section of young root is circular
n outline and it resembles with dicotyledons @ structure, It is
differentiated into epiblema, cortex, pericycle and vascular stele.

Eplblema: The outermost layer is epiblema and it is single

layered. 1t is composed of thin-walled cells, Root hairs are given
out from some of these cells. s

Cortex: The cortex is multilayered 2nd parenchymatous.
The cells are filled with starch. Some tannin-filled cells muci-
lage cells and-sphaeraphides are also presentin the cortex. The
innermost \ayer of cortex is endodermis. 1t is single layered and
it shows casparian strips. : g

Pericycle: The endodermis, is followed
pericycle. ! -

Vascular Stele: The vascular
bundles. Xylem and phlwm :

consists of sieve .;;# _.
cells are absent. * =

The epiblema gets



COTRAL TRRIOn hecome meriviemanie and fanetion ha Cork

R 1T poduees serk towards outerside and sedendary a4l

CPTRAL oY Tnerside, Ceek olls are dead and full of Ruberin, [;
| .

T\ i ﬁ
} .

T e 1t ingle tavered and i fallowed by many| layered
pordann Tha periide cells becoame merdiematie and form a
COMPRLe ovamdid L produces secandany phloem fowards 1
the duterside and Sevondan avem towards the innersifle, The =
PIATARY o gets erushed, Medtudlary s are formelt In the
JUNTEE & wmall parenehymatous sk iy present. |

R f} 0 S MJ'W"; root outline (diagre " atie). ; |

| The T8, of coralloid root is almosysimi

10 dm of normal roo. It is differentiated into epiblema, |co “
pericycle, vasewdar stele and pitky ¢ o b
(e epibtema s the outermast layer. It s single layer
Cortex is multilayered and parenchymatous Thy.co
iagivlded into an outer cortex, a middle cartex with algg
: 1;-}_ cl B
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Fig. 11.7Cycas revoluta -
primarvroot. {diarch’
and inrier cortex.]
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Internal Structure of Stem

The T.S. of stem is irregular in outline. due to the presence of
numerous persistent leaf bases. It consists of epidermis, coriex,
pericycle, vascular tissue and pith. '

Epidermis is the outermost layer. It is single layersd.

Cortex consists of thin-walled parenchymatous cells which
are filled with starch grains. Many leaf traces are present in the
cortex. The cortex contains mucilage ducts. Starch present n the
parenchymatous cells of the cortex is the source of 'sago”.

Endodermis 1s single layered and the pericycle is few layered.

Vascular tissue is composed of many vascular bundles i

arrcnged in a ring. The bundles are conjoint, collateral, endarch
and open. The stclc is ecrophloic sxphonos:fe!c. Xylem consisis
of tracheids and xylem parenchyma. Xylem i“Vessels arc absent.
Phloem consists of sieve rubes, phloem parenchyma 2nd p&m
fibres. Companion cells are absent.

The primary cambium between the xylem and phloem m
acrive only for a short period.

The young stem is monoxylic. ie. with one ring. ofvmﬂr
bundies only.

There is a large pith ini the centre, made up ef;mmdlym

cells. reafs ol

T.S. of old stem'Shows secondary gmwlﬁ. The yungs:-d"_

Cycas is nromeexglic. ie.
suadles. But in the old stem new cambial rings ae puhll

outside the primary ring. Thus the old stem is
more than onc vascuar Nngs. Mmhld

pliloem towards oulcrside and,wtmdny
The secondary wood is loose, soft .'.Ill
Aedullary mpareprwl. _- e ‘5 i
The cork aulllw
o «-r-hi g;w
mmm Cork g
i lm'.cpl'i
tous and s
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"N fnternalStrucrure of Leaf 1 ”‘5?; i
The Cycas lcaf is pinnately compound. Each leaf has a fachis | v :
and leaflets. i 8
The T.S. of rachis of leaf is cylindrical in outline s |

mscruon of pinnae or leaflets on the upper side,

(it is differentiated into epidermis, hypodermis, graund
and a ring of vascular bundles.

LFp:dermn is single Iaycrcd thickly wicutar-'f
interrupted by sunken stomata throughout- it
- condition is known as amp!li.umm_

{'r)

. L
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Jlypodermis is present below the_.{:p_@wqmgj_?g._ [t 1s composed
ofmainly thick walled sclerenchymatous cells with chlorenchyma
sells. The sclerenchyrmatous hypodermis "‘.?‘.‘?_'_"‘_X‘?”'g

P&roaud fisswe 18 a large regi_g:;,_ consisting of rterk\_v_gjl‘e:q
paﬁéfnckn,marous cells. In this region are present many muci-
quq"nou; dwets and vascular bundfg@ N{ucx]?gc ducts are double-

- layerad, consisting of an inner _layer of epithelium cells, surrounded
| b}" an outer sclerenchymatous cells.

Vascular bundles are arranged in the shape of inverted greek
letter Omega (U). Each vascular bundlg: S col!atera!'and--_ open
and it is surrounded by a single layered bundle sheath, The xplem
'S @plaxylic, 1e. consists of centripetal and centrifugal 'xyllem.‘ In
each bundle, xyiem is present towards the innerside and phloem
1S owterside) In between xylem and phloem cambium is present.

Xylem congisrs of tracheids and parenchyma. Xylem
adsent. Phloem consists of siey

Companion cells are absent, -

The vascular bundles show different structures at different
evels of rachis starting from base to the apex.

- s '
Slthe very base; only the centrifugal xylem is well developed. -
X}ﬂt:m 1S endarch. Centripeta[ Xylem is not developet_i] '

\In the middle, centripetal ag well as

present showing diploxylic condition.

vessels are
e tubes and phloem parenchyma.

centrifugal xylem are
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| Special features _ L
~ 1.Presence of sclerenchymatous /hypodermis with
¢} lorenchyma,

2. Presence of sunken stomata all over the surface.

3. Vascular bundles arranged in inverted Omega (£) shaped
arc,

4. Diploxylic nature of vascular bundles.

5. Presence of murilave dum.)f Loaf | ”/

Internal structure ©
LT’“’Q““ leaflets arc largc tough, thick and leathery. They

are also known as pinnae. w

swollen

In a vertical section, the leaflet is ¢ff°f°“"3‘;‘:;’;fr: od down
mid-rib portion and two lateral wings. The wings

ward as in C. revoluta or flat as in C. pectinata.. 4 gL
- Ttis differentiated into epidermis, hypoderm

d vascular tissue. )

' a™m @ t;-—-) —_
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-margms in the wmgs

& L
/ Mesophyll lies below the hypodermis and is well develied, It'
differentiated into upper palisade and lower spongy parendyma. )

] sk
it B
i it -
o ik »
-

rPahsadc cells are radially clongated and filled with chlordplasts: 1
~Spongy parenchyma cells are loosely arranged with interdellular - B
spaces. The cells are oval and filled with chlofoplasts. alifade s - g T
present both in the midrib. and- wings below the hypodermis. - - Y
Spongy pareuchyma is present ohly in the wings directl above | 1
the lower epidermis. - ' il
5 Crysta e
Pa ot B
Pahsade Upper - ypodt:rm is Parcnchymc (Calcl i s t
ep idermis xalaI ) .
Cuticle e : i o
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In the midrib region lies 4 single vascular bundle. 1t is
arrounded by parenchymatous tissue with calcium oxalate crystals.

[’I‘he vascular bundle is conjoint, collateral, open and diploxylic. |
L shows a large, triangular patch of centripetal xylem and two small
groups of centrifugal xylem, one on each side of the centripetal
protoxylem. The vascular bundle consists of xylem, cambium and
phloem.\Phloem parenchyma and companion cells arc absent,

Xylem consists of tracheids and parenclhyma. Xylem vessels are
absent,

The leaflets or pinnae show some xerophytic characters,

I. Thickly cuticularized upper and lower epidermis.
2. Presence of sclerenchymatous hypodermis.

3. Lateral veins are abserit.

4. Sunken stomata in the lower epidenmis.

5. Presence of transfusion tissue. _ |
6. Diploxylic \?,u‘e of vascular bundle. &

: | Reproduction | _ -
In Cycas, reproduction takes place by W methods:- |

1. Vegetative ;eprodt}cﬁo/ﬁ // X

.. 3/Sexual reprdducfion
1. Vegetative Reproduction

; !Gm___ﬁgﬂaﬂmcpmduﬂionjgcs‘placc by means cn?;ﬁul% |
Bulbils are produced adventitiously on any part of the plant. The
bulbils develop from the axil of the scale leaves. It is usually
| produced in the crevices between the persistant leaf &
- germinates under favourable conditions and produces
after falling on the soil. o -
" - - A bulbil from male plant will devel nte
{ while that from the female plar develop only fe
-iln *'Cycas cimfn&li:, Swan
“of new plants from suckers







L4 L4
he reproductove parts are m the form of cones or sirobili
'Th: cones zre sermunzily produced gpon the main siem.

Mdle cone: ,;;—z mzle cone is the mzle reproductive orgas, I8
is produced by e mzle plznt. It is termEal, $Ekke
conical in shape. Tt consises of 2 centraléome axis'Zad |
MW The mucrosporophylls are(spurall
2round the CoDE 2. nc*::cnmra;&yﬁsm Zat ke, wewy
wedge-shaped brown colowed stuctres with narrow base 2nd
expanded upper portion. The upper portion is pointed 2nd sierile
and il s c2l ',.,apopﬁmh The nzrrow base is 2ttached to the cone
2515 Wil @ shon stz .C, J
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Fig ILI7 : Cycas. Male come .
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Microsporangia
Tapetum  Wall of
sporangium
Fig.11.22: C)acas .50t micmsporophyﬂ

(The mleOSporangxum has a short stalk. 1t i
by.a wall. The wall consists of thm m ,

othecium, a rmddle



Endothecium

Tapetum
Microspores

Wall of sporangium

Fig.11.23: Cycas-Single microsporangium cn!arge'd,
The develgpment of microspotangium is of
eusporangiate fypg i.c., it develops from a group of

sporangial initials. (The hypodermal cells of the sporophyll
functions as sporangial initials )

. Fig.11.24 Cycas-Mature
vacuoles. s

The sporangial initial divid

outer primary wall cell anc
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primary wall cell by repeated anticlinal and periclinal dj
produce the sporangial wall,

The archesporial cel by irregular divisions fo
microspore mother cells, Each microspor¢ moth
produces four haploid microspores by a reduction division.

The tapetum provides nourishment to the develqping
microspores.

Al maturity, some of the cells of the sporangial
the anterior end become thick walled and large.,
Sporangium dehisces at this point to liberate the micros

The microspores or pollengrains are gloth
uninucleate, unicellular, and haploid structures, )

, ~Each microspore has an outer exine and an inner J tine,
cYtoplasm and a nucleys.

A large vacuole is ajso presgnt.
¢ Reproductive Structures=
1Cr€ is 1o true female cone or strobilus in

cas.
Female reproductive organs are callcc_l_@'féasporophy{ s and
Foliage leaves '

|"l.l"‘

Megasporophylls

Fig.11.25: Cycas-Apex of the female plant shawing .=
rosette of megasporophylls. - . O
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are not organised into cones. The megasporophylls are
arranged spirally in acropetal succession around the stem
apex of the female plant, like the foliage leaves. They are

produced in larger numbe than the foliage leaves and thus
~ appear like a rosette or a crown. :

~ Each megasporophyll is leaf-like and densely covered

- With brown hairs, The megasporophy!ls are considered to be
modified leaves, They are flat and dorsiventral structures,
measuring 15-30cm in length) Each megasporophyll consists

ofa lower pefiole or stalk 5 middle ovulebearing portionand
F.an upper leafy. laming.

The upper part is sterile and it varies with species. In

- Cycas revoluta, the upper part is very much dissected, forming

- Many pinnae. In Cycas rumphii the upper part bears only

- short spines, which represent reduced pinnae. In Cycas :

¢ B cr'rc:?:alis‘ the upper part shows only dentate or serrate
| margins, .
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The megaspore nucleus undergoes repeated divisions to
form the endosperm ot female gametophyte.

Certain cells at the top of the nucellus dissolve and form
a cavity called pollen chamber. Pollen grains are received in
the pollen chamber after pollination. Just below the pollen
chamber is present an archegonial chamber. Just below the
archegonial chamber 3-6 archegonia 2r¢ present towards the

w

micropylarend. The archegonial chamber is filled witha ﬂuigl.

In the central region of the nucellus, one of the cells
differentiates into a megaspore mother cell - 1t has dense
cytoplasm and prominent nucleus. It is larger In size. It




1 O2
undergoes a reduction division and forms a linear tetrﬁsd of

four megaspores. The megaspores are haploid. | The :
lowermost megaspore is functional and the upper ‘fhree
degenerate to provide nourishment to the funct onal |
megaspore, ) . |
Ganietophyte

Cycas is heterosporous. It produces two types of gpores . -
called microspores and megaspores. The microppore
g

Antheridial cell A

=

E

g

4

:;55

Pollen grain  Prothallial cell ial rﬂi

cell cqll :I

(3
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g into two unequal cells, a small prothaflial cell and-a large

E . 190

“develops into male gametophyte and
into female gametophyte.

, Male Gametophyte
(Development before pollination)

the megaspore develops

The microspore is the first cell of male gametophyte.
The male gametophyté develops from the microspore. The -
male gamétc)phyte produces the sperms Or antherozoids
- ormale gametes.
The microspore starts germination within the
microsporangium. The microspore divides by a transverse wall -

antheridial cell. The prothallial cell does not divide further.

The antheridial cell divides to form a small generative
cell and a large tube cell. Thus the microspore becomes
three- celled stage. The shedding of the microspores takes -
place at this three-celled stage. Further development occurs
in the pollen chamber of the ovule after pollination.

 Male Gametophyte
(Development after pollination)

Further development of the 3-celled male gametophyte

pollen tube acts as an absorbing organ or ha.
sperm carrier. g :

" The generative cell divides to form a sta
cell. The pollen tube penetrates the nucel
towards the female gametophyte.

b T

‘The stalk cell does not divide. T
form two male gametes or

fertilization. The antherozoids
of the pollen tube. There is an-
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Fic.11.30: Cycas - A single sperm.
g _‘_,..-—\‘
Female gametophyte

The functional megaspore develops into the female
asametophyte. It is haploid. It produces the egg or female
gamete. |

The development starts within the nucellus. The
megaspore nucleus divides by free nuclear divisions to form
-alarge number of nuclei. A vacuole develops in the ¢ |
the megaspore. It pushes the free nuclei and ¢
megaspore towards the periphery. The wall
from periphery towards the centre, Asarest
tion.a cellular tissue is formed wh ch
xsmmmum The ce
haploid. The nucellus is used
0ps and it is represented ¢
mmetophyte,




periclinally to form a0 outer primary neck
cell and an inner central cell. The

primary neck celi di
to form two neck cells. These cells form the ¢ |

archegonium. The central cell enlarges in size and o o

divides 1o form a smal} venter canal nucleus and a jarge eos
nucleus. 5

The egg of Cycas is the largesy

\emature archegoniy :

TR VR v w7

)
el

- The neck is formed . n
Al canal nucleus and an egg.

byanutritive jacket called

—
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Hycas

of Cv

cr'r{g;rfj.?c ‘%1 Ll?jtaas» rumphii, 3 -6 archegonia, In

i -TT‘J 8, and In Cycas revoluta 2 - 8 archegonia are
sq-dey ol 4 nuclellar tissue above the arche

disintegrates to form an archegonial chamber.

Primary neck’ o
I ﬁ A

cell I
~o— Archegonial o
initial
-~
Central cell

Neck cells ,Q

Venter canal ff,j:f? o
nucleus Lt
_Arch'egonia' '
jacket

Central cell -

- Egg nucleus

Fig.]. 32: Cycas - Deve!opmem_.qf archegoniyn.
iﬂé{i"ﬂﬁl”?j’ CL—’%';Q %6@'1“1 E@éj SRS
| The pollination in Cycas is anemophyllous
place by wind. The micro_sporangjum

; lpngimdinal slitand the microspores are blow
for pollination. : L

. At the time of -pollinati_c_ijn;

. nucellar beak disorganise to form

gonial 1f itials -

e
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mucilaginous drop 0ozes out from the micropyle in the form
J of a pollination drop.

Some of the microspores carried by the air are Fntangled
in the-pollination drop. As tiie pollination drop dries up, the
microspores are sucked into the pollen chamber through the
micropytar canal. Due to the drying or the mucilaginous fluid
the micropylar canal of the ovuie is plugged. Thus, the process
of pollination is completed. '

Pollen grains

Pollination drop

Feﬂl'ﬁzation

j—

The pollen

tube wi

archegonial chamber. Ope of the motj
¢y : I the motile
wm and ﬁ.lses with the cgg DI

“l?t, cilicgzd sperms. Tlus
aCts as 2 haustorium b
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Fig.11.33: Lyeas. Owule afier pollination and at the timé of

fenméarwn-




“The fertilizeq 88 Or ypare
The z2ygote contamg dense Cyt
“YROIC 1S diploid, The
$10NS 10 form hundre

1S the first

peated nuclegr divi.
LY Vacuole appegys |

N the centre

Proembryo |
Fig 1135 Cyeas - Deve!opmenr.srages of the embryo,




and it pushes all the nucle: to the periphery. \Wall rormation NUT '
from the base towards the upperside to form a small m ssofcells.
This mass of embdryonal cells is called the pro-emoryo. ltds - .
differentiated into three regions. The upper regio is calied
haustorial region. It absorbs food for the developigg embrye. 7
The middle region is called suspensor region. 1t fornys the long,  §
coiled suspensor and pushes the embryo into the foodcontaining
cells of the endosperm. The inner region is called pr bryonal |

region. !t contains 9 groups of mepistematic cells, hich form 1
the embrye. % e &
The embryo consists of radicle, plumule and cotpledons. _
ol
Suspensor ~t
.' o
it
N T
*
Ry 4 A l
Radicle & ¥ |

. Plumule

-

of mature seed shows ar
: s L ered L 4
T dh‘ oy id. .~ ?f :;‘_.-_ o




I—

| 198 ‘
sists of plumutle, mr!rc{cand
the endosperm. The embryocon A P

wo large cotyledons. The embryo rem | : -
r::nd-::s;.\g;rrm b}'? a spirally coiled suspensor. The embryo1s straight. ¢

-
—

-

"
G

| tesyiow 2897 XN Crushed
N YA | SUSPENSOr © I

. Radicle

Inner Hypocoty!

Cotyledons

= s Endosperm
g /13

& | 8 Cyecas-L V.S of seed.

Circinate




'bé v v "F‘! ",,. I =

The sporophy!e regularly alte
plete the Iife cycle.
in ‘Cycas: _ \
The sporophyte is digecious. ie. the male and female p}_ants
are separate. They reproduce asexually bY spores. The male.-#am
of male cones pro-

bears the male cones: The. midrosporangia
duce many microspore mother cells and they undergo meiosis

lo produce microspores. The microspores are haploid.

The female plant bears female cones containir
phylls and they bear megasporangia. The m
duce megaspore mother cells, vwhich undergo
megaspores. The megispores ure haploid. -

“The microspore develops inte the m

i L.
At U TS B
14 i

megaspore develops in
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Life Cycle of Cycas 2
~ Cycas is a Gymnosperm. It belongs t¢ the order ° |
Cycadales. =X - 5
The plants are confined to the tropical and [sub-tropical
regions of the world. Cycas fas 20 species. In Ingia the genus
is represented by six species. : -
1. Cycas circinalis < -
2. Cycas pectinala s
3. Cycas media. :
Cyeas is a palm-like evergreen plant. Thi plant is 2 <}
diploid sporophyle. The plant body consists of ropt, stém and” =i
leaves. _ g7 - - 4
_ The roots are of two typss, the normal 4 roots and i
coralloid roots. The tap roots arc positively geot opic.“They H
have reof hairs. The roots fix the plant in the soif and absorb ~
water ana minerals. The coralloid roots are degatively :ff
geotropic. They are dichotomously branched aog coral-like. [
So thev are called coralloid roots. These roots |get infected A
with blue green algae like Nostoc and Anabaena. | 1}

The stem is thick, woody, and unbranched. Jtis covered Ji
with persistent leaf bases. The stein bears a termipe group of

leaves.

The leaves are dimorphic i.e., the leavey are of two
types. namely foliage leaves and scale leaves. [Tt ap

- Jeaves are green, large, pinnately compond v
ole. The leaves are spirally arranged. |
arachis 100 pairs of pinnae o
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Scale leaves are also known ag CAtaphptly, These gpe
| dry, small brown coloured, triangular ogves and a

with hairs, The scale leaves arg present at the apoy of

¢ Sepurate male apg
reproductive Structures are produced g
“ones, The fomal

W male plants are rare,

G
b takes place by three methods,
- Vegetative reproduction

Asex

‘ val-reproduetion-
3. Sexual feproduction.

In Cyeas. reproductio
1

1 I} takes place by means of buthils . Bulbils are produced
| advennnously On any part of the plant.  Bulbils produce new
" Plants after falling in the soil, |

| 2.Asexual Reproduction

- The reproductive parts )
Strobili.  The cones are terminally produced upon the main
-stem. |

The male cone is produced in the male plant
male cone consists of A central cone qnvis and
microsporophyils. The microsponophylls are s
around the cone axjs. The mi

woody, wedge-shaped, bmrm
base and expanded upper portior
apophysis, Each microsp
i'ﬂlﬂﬂ&&lﬂs of mi __ ré

R
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| spirally in A4¢r
female plant. |
.15 of a lower stalk,a

opetal suc

Each megasporophyll : .
middle ovule pearing protion and an upper pinnate lamind.
in two rows one of either side.

The ovules aré produced
Ovules are yellow or Orange or dark green coloured, and
shortly stalked.” They are oval and smooth.

orthotropous. It 1s unitegmic.

fused with the nucellus from all
g called micropyle. The

r
-

Cycas ovules -ar¢

The‘ging{e integument remains
Lhe sides except a mouth like opentn
integument consists of three layers,an outer fleshy layer ca

sarcotesta, -a middle stony layer call )
_ -alled  sclerotes
inner fleshy layer. The nucellus lies just below t-h: ;

nucellus dissolve

: to ,form a poll :
?ucellus 1S present .an mg o ; :0”4’1‘! (:.,L’Hf-_mb&f.. 3
negaspore develops from th B, mf ;:afaor om.

megaspm mother cell und

1spores. The low
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/ megaspore nucleus undergoes repeated divisions to form the
endosperm or female gametophyte, . Just below the pollen 9%
chamber _15 present an archegonial chamber. Just beiow thc’,;""';
archegonial chamuer 3 -4 archegonia are present: |

" . -‘?' < -
8 yeas is heterosporcus:; 1t produces two types of spores Lﬁ"
namely microspores and megaspores. | %

and megaspere develops into the female gametophyte.

7 e

; ;& 5

The microspore divides into two unequal cells. @ small o .f(
protlzallialcell and a large antheridial cell. The antheridialeell = %%

divides to form a small generative cell and a large tubz cell.
Thus the microspore becomes 3 celled. Only at this 3 - celled g
stage microspores are liberated from the microsporangium. g

Further development occurs in the pollen chamber of the™
ovule after pollination.

The pollination in Cycas is anemophilous and it takes;
place by wind. At the time of pollination the nucellar beak:
produces a drop of mucilage. The mucilage cozes out from the:
micropyle in the form of a-pollination drop. The microspores
are carried by the air and arc entangled in the pollination 'd"m\')_f'z
The 3 - celled microspore starts germination on the nucellar
surface of the-ovule. >

The ¢xine ruptures and the intine protrudes out itit_hci.
form of a pollen tube. The generative cell divides to form a-
stalk cell and a body cell. The body cell divides to form twg!

male gfrmetes or sperms or antherozoids just ‘hefo
fertilization. |

The antherozoids are naked,

bl top-shaped structures -
many cilia; : .

The functional megaspore is the. first cell :=
gametophyte. It undergoes free nuclear divisions




targe number of nucle
the meugaspore.
towards the centre.
called femalegametopliyte or

A vacuole develops in

As- a result a cellular tiss
endospern.

r— | [ Al

In the female gametophyte at the

end,archegonia - are developed.

The wall formation starts ﬁ(iEl

centre of
periphery
: :ﬁ L

mxcropylar

The mature archegonium consists of a vqrter and neck.

The neck is formed of two neck cells and the
ver il canal nucleus and an ege. The egg IS h

enter has a

: iﬁloid.

The pollen tube with two sperms and the ftube nuclcus

grows downward penetrating the tissue of pol

chamber. One of the sperms fuses with the egg,
diploid zygote.

The pollen tube discharges its contents Into th}

The fertilized . egg
sporophyte.  The zygote divides and produce
embryonal cells, called the pro-embryo.

en chamber.
archegonial
roducing the

i
T

or zygote is the firg cell of the

a mass of

The pro- cmbryo has three regions. The ug

called hausrorial region. It absorbs food for t
embro. The middle region is called suspensor

forms the long , coiled suspensor . It pushes the

the cndosperm.  The inner embryonal

meristematiccells;which form the embryo.

The embryo consists of radicle, pumule a
After fertilization the ovule is converted inte
integument of the ovule forms the seed coat.
used up during the embryo development.Ins

endosperm is present. Embedded within the
present the embryo.

The seed develops into a young sparaphyte, )

region contains

per region is
e developing
egion and it
embryo into

seed. Thc

ndosperm s

is :.for_med

i e b -

..l;:‘vuii.n
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1S a Porophyte. 18 diplojq. e
Sporoph €Bularly alternate th ¢ €tophyte ¢,
complete the Jife _ €. S0 ther $a re alternatiop of
E;ge; ; I lec € Sporoph IS dioe lousie, the male
®Male. plan;s € They asexua}
W ep They eproduce_ Xually by
The “mae Plant peyrg he  male “ones. - Ty,
MiCrosporgy, @ of mafe ¢op Produce many Microspore
mothe_r_c s €Y-underg melosis (g produce microspores,
¢ Microgp € haploig _
The female plan bears megasporom The
megqsporop_hyl!s have Megasporang;s. The 82sporang;,
- Produce meyqspore mot T cells, which Undergg to
Produce Megaspores, T he Megaspores are-haplojq.

. The microspore -_dévelops into the Mmale gq, -
€ megaspore develops in

=
-




- Megaspore
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| Endodermis
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ucleus
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Gametophyte
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Economlic Importance of Cycas
|, Cyeas 16 used a8 a4 SOUICE of food in many countries,
at el extriveted from cycas stem is called "Sago’,

2. In Japan, seeds and stems of Cycas revolumar 2¢ wsed lor
preparing wine, ,

3 The Julee obtained from young leaves of Cyeas circinmaite
18 used in skon diseases, vomitting of blood and stonvach Gissrders.

o Cycas revoluta ;. plants are grown 48 ornamental
various parts of the world,

Primitive features of Cycas

L. The wnbranched stem, with a tiick persistnt leaf bases.

2. The circinate vernation of leaf lefs.
3, Presence of mesarch bundles in the leaf.

4, Microspurangia aggregate (6 form sort. :
5. Presence of motile and ciliated sperms. _\ #5rn 1o
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