%" 8 position

ma Mamhamiophyta(Hepatophyta)
M archatiopsida

i &*‘5' Ma,chant?idae |

‘ 'mbdﬂf's‘ Mamhantlales

o Mamhantiineae'
r. Marchantiacece -

iy ber of species — About 657
nv . >
Tofalber of Indian species — About 11
m

Indian species — Marchantia poly-

C"g,fnm. palmata, M. simlans, M. nepalensis,
L

s . s

e'._ . tion and Habitat — Marchantia is cos-
soltan in distribution. It prefers to grow on »

mo|

I : 1

' cool and shady environment. Usually it is

M on surface of damp soil, in the sides of
?:,amsy springs and swamps. i

r;;fﬁnT Body (The Adult Gametrophyte)
i () External structure

The gametophyte of ‘Marchantia_is. a
ichotomously branched, prostrate, dorsiventral
allus (Fig. 6.8). The dorsal surface of the thallus
hows many regular thomboidal or polygonal
reas (Fig. 6.9A). Each area has a pore at'the cen
1 A distinct median groove (midrib) is_present
nthe upper (dorsal) surface in each branch of
e thallus with a corresponding ridge on the
entral surface, The branches grow indefinitely

Antheridiophore

by means of ated in the

y A growing point situ
terminal progy

¢ (apical notch).

The ventral surface of the thallus bears three
10 four tows of scales and rhizoids on both sides
of the midrit (Fig. 6.9B). The scales are membra-
hous, one-layered thick, usually violet in colour
due to the presence of anthocyanin pigments.

Mor )h()logi.c_q.ll ales 3 types —
0 y, the scales are of two typ
‘9_EP£E‘]T¢"'31Q‘ﬂﬂf@uiate]Fig. 6.100 & E). The

appendiculate scales situated near the midrib are
arger and more elaboraté by the presence of an
apical sub-rounded appendage (Fig. 6.10D). The
ligulate scales, on the other hand, are relatively
small, situated towards the margin, which do not
have any appendage (Fig. 6.10E). These scales

protect the growing point of the thallus from
desiccation.,

Besides the scales, the ventral surface of the
thallus bears rhizoids between the scales. They
are usually unicellular, colourless and are of two
types viz., smooth walled and tuberculate as in
 Riccia (Fig. 6.T0A-C)YThe rhizoids
L ——— |
functions of anchorag®To
“as-absor tion of water and nutrients from sail.

-~ The sexually mature thalli bear specia

 erect branches called gamefophores or gametan-
: gl0pﬁoregwhicLbear. sex organs. These branches

are umbrella shaped and arises from the apical

notch: They are of two %Es viz,, antheridiophare
and arc afomoE ore (Fig. 6.8). The antheridio-

-phore Bears rtheridia and the archegoniioph
-the “archegonia. Marchantia is dioetious or
\heterothallic, therefore, a- thallus”~ bears either

rantheridiophqres or archegoniophores:-
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Fig. 6.9 : Marchanné: A. Three-dime! :
i surface of thallus showing median ridge, :
o with an air pore an

nsional figure

thallus showing photosynthetic tissu

air pore (after Strasburger)

(b) Internal features
A section (V.T.S.) of the thallus shows three
_ disfinct regions viz., the epidermal region, the

hotosynthetic region, an the storage region:

The epidermal region : it Consists of a well-
defined upper (dorsal) and lower (ventral epi-
dermis. The epidermis s formed of quadrate cells
containing a few chloroplastids. An air chamber
of schizogenous origin (Fig. 6.9A) is present just
below the polygonal area . The air chambers are

connected with the outside atmosphere by 2

barrel-shaped air pore situated at the center of

the polygon (Fig. 6.9A). The air pore is formed by
4 to 8 superimposed tiers of cells, and each tier
composed of 4 or 5 cells (Fig. 6.9C). The cells of
the lowermost tier project inwards giving a star-
shaped appearance to the pore when view from
the above (Fig. 6.9D).

The lowermost ventral layer is the lower epi-
dermis, which bears scales and rhizoids (Fig. 6.9A)

The photosynthetig, region : The uppe
he phe ) : r dor-
sal epidermis contains‘a few chloroplaft[i)ds. Thre

of thallus showi
scales with app

‘the cells-of-the storage region_contain staich
grains or proteirr granules an some isolated cells

A TE)(TBOOK OF BOTANY Vo
; : L

0 ““’”"““"“”""_\“

| surface and sectional views. B. Ven
d rhizoids (after. Goebel). C. T ¢
e tissue. D. Surface view 01 =

ng dorsa
endages an
d lower parenchym

or is demarcated from others by single
s of cells containing chloroplas.
tids. Simple of branched filaments formed of
cells in horizontal row full of chloroplastids arise
trom the floor of the air chamber. These horizon-
tal row of cells form the main photosynthetic
tissue of the Marchantia (Fig. 6.9A, C).

The storage region : The ventral tissue lies
immediately below the air chambers forms the
storage region. Itis a compact zone comprised of
several layers of thin-walled, polygonal paren-
chymatous cells devoid of chloroplasts. This
regian is thick in the center and radually tapers

towards the margin (Fig. 6.9A). However, most

air chamb
layered partition

large oily bodies or mucilage {Fig. >

contain lar
The midrib of the thatlas is made up of cells elon-
gated tangentially showing reticulate thickening.

Reproduction
"Marchantia reproduces both by v

egetativg

"and sexual methods.
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Opagati :
Place by the f0"0wp‘:n§,a r;(;?hgz] S/\fziarchantla takes

420 B

allus ziWﬂ_“ﬁQd decay of the
of Marchangiy - the vegetative propagation
Place by !he,éz, 'S quite common which takes

and ‘i”liled gl’()Wth of the branche
n deCay frOm ranches
Ce“s‘_rea | S di ase. When the decay of

tomy, the two lobes becomes
S ’

,t:ge:rated from each other and the each separa-

05 € forms independent plants. ’

«{0) By adventitious_hranches - Vegetative

! Ic)lfOpagation isalso known .

‘ to take place by the

Eve Opment of adventitious branches from the

‘éent(a| side of the thal|us or even from the repro-
uctive buds (

05.\€.8. M. palmata). These branches,
O? Seéparation fromi parent thallus, grow into new
plants, )

By gemmae (singular = gemma) : The

most commy d of vegetative propagation

1s by specialised asexual multicellular bodies,

known as gemmae. They are borne in large

__ 4101 Marchantia : A. Tuberculate thizoid (surface ' NUMbers in small receptacles called gemma cups
" view), B. Smooth-walled rhizoid, C. Tuber- -

‘culate rhizoid (internal view), D. Ap

present on the dorsal surface of the thallus in the
pendi- ' midrib region (Fig: 6.11A). A
culate scale, E. Ligulate scalg» =~ ~~~~ - :

emma cup is about
12 mm-in diameter and 3 mm in-height; the mar-

Gemma cup

Rhizoid cell

Fig. 5.1 : | March antia.' A. Thallus showing génima‘cups. B. Vertical section of a gemma cup showing gemm

'C. A single gemma highly magnlfigq o

@

e
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e

e

gins of which are' hyali
i heclnnishotlObalk el

Many small stalked
d gemmae devel ‘
floor of the gemma cup (Fig. 6.11B). Eal?:pg%h:

is vertically attached to the base

" cup by a one-celled stalk (Fig. bl.)lfltl’;e gfmfnl::

1g’;)ef‘;\'mae are multicellular, biconvex: dfscm’d

& dies constncte'd at the middle. The two notch-

.ce"'“ ::':wfons:rtctiun possess a row of apic al
s showing two growing points. Most of the

' 'cg"!i“o"f-:gemﬂm.awgmin chloroplastids but some
?supefﬂaal cells in either Smcolourlesﬁ.
contaThing off bodies {Fig. 6.110). Some club”
_shaped mucjlage hairs are present on the floor of
‘!he cupule] The mucilage secreted by these¢ hairs

imbibes water and the pressure thus generated
RSB the gemmae to disseminaté from
"stalks.] The detached gemma germinates
* falling on a suitable substratum- Some co_lo
 superficial cells larger th

e

an the neig

having dense and granu
rhizoidal cells. Thegse cells on the Jower faceé of
the gemma develop rhizoids. Sut

apical cells present in the
1li of new indepen

develop two tha

ite direction. Usually, the gemm |
on the male thallus produce le plants an
those on the female thallus form female plants.

Tuberculate rhizoid

Sexual repm"'-"_"'::,, pmduction of sex
In Mart h,a"fh::nviron pnf;ll COﬂ(’“ﬁ(m'; II::.

i ent 07 s of nitro
i dcp(‘nrl “mirlfly, pxCes - Borne
day leng! e e yrgAns are bo ON Spec:

stance, ' Eoracles  sttect g
recept?”
Smlkml heanng andheridi
s ) sex © cﬂf!gd

lo (ant eridium) an;
receptac es he onium
2 archeBo™ [ opchegonioprore Bt
female 2% pore Rz‘f“r “(Fig- m&s-w
separa'e jants, so that the
dioecious or heterothalf;.
ores aré erect branche‘s'
ect extension of the pms"
i This is clearly evidey
vegedorsi\/ entral nature of the erect shog
rom the dorsL 7 Sirpores and hizoss:
- giophore : The antheridiophore (Fig,
e
; . +4c gpexas 18 VEX \petty
st‘alk bﬁzngi atulzfja”)’ a2 8-lobed strUCturg.eEat;:
d'ts;ce “r,epre ents the aP€X of a branch alon
Iohose upper (dorsal) median line the antheridia
we e e in a roW- The antheridia develop inj
are 7. tal manner i-€- the oldest are being at the
acrop oungest ones towards the
within the flask.

center and the Y
Each antheridial

a etO
the dir
allus.

The antheridia are

eriphery-:
fhap’;d antheridial chamber.

{

Fig. 6.12:'Mamhav ity 2 '
Marchantia polymorpha : A vertical section through anth nduopho gl i
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anvOP””ES

¢ contains a single antherid;

. Uum. Each
1 -
Chaﬁeridial chamber is separated from one
ant ther by air chambers with air pores, '
an0

Anthefid'“m

selopment and Structure
pe

the development of antheridium iy,
srchantia is similar to that of Riccia, The
e eridium develops from the antheridial initial,
N ted on the dorsal surfa§e' of the disc of the
i heridi ophore. The antheridial initial increases
‘.qn;ize and a transverse division differentiates it
;2 an outer cell and a basal cell (Fig. 6.13A, B).
The basal cell follows no further development,
The outer cell later undergoes transverse division
orming a basal primary stalk cell and a terminal
mary antheridial cell (Fig. 6.13C). Eventually
the antheridium s formed from the primary

Primary
stalk cell

Antheridial initial Quter cell

529

antheridial cell, The hasal primary stalk cell

Owever, forms the stalk of the antheridium (Fig.
6.13D-G),

A mature antheridium has a short stalk and a
globular body encircled by a sterile jacket which
encloses a number of sperm mother cells. A sin-
gle¢ sperm mother cell forms two trianguiar
androcytes, each of which develdps a biciliated

. Sperm or antherozoid (Fig. 6.13H). The' dehis-

cence of antheridium In’ Marchantia is similar to
that of Riccia.

Archegoniophore or Carpocephalum

_ The archegoniophore or the carpocephalum
Is comprised of a stalk and a disc that bears 9
rays (Fig. 6.14D) instead of lobes. In the early
stage, the archegonia develop on the upper (dor-
sal) side of the disc (Fig. 6.14A, A). About 12-14

Primary
antheridial cell

Androcyte
mother cells

Jacket

s 0 b ds
T TSy
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Fv_su:f:’f’;fs_wmsmm.'w)

ch
rranged in 3 single row o1 =

archegonia @
disc (Fig. 6.14B. "

to the lowerside of the i e
archegonia are hanging upside ou e the
youngest one being nearer the sta 14C C).
older ones towards the periphery (Fig. 6. CC%
vSubsequemiy, the tissue in between the ro o
archegonia develop and hang down as a);e.
Initially the number of lobes is 8, later 9 m_);s
formed by the splitting of one. Rays :':er ;r:lgé
finger-like projections that g
e s omale oo ptag:e }an umbrella-like

the mature female rece, K
appearance (Fig. 6.14D, D). The archegonia

become inverted by the curvature of the disc.

Single layered plate of tissue overlaps on ei_rher
side of row of archegonia to form perichaetium

or involucre. This plate of tissue encloses all the
archegonia (about 12 to 14) arranged irr a single

row (Fig. 6.15A).

Archegonium

Development and structure
Like Riccia, the archegonia of Marchantia

mously. As e
the disc containing

also develop from a single superficial dorsal cell,
called the archegonial initial (Fig. 6.16A). The
conical shaped initial cell becomes conspicuous,
increases in size, and projects above the surface.
The initial cell divides by a transverse wall to form

joph ty
ofdevelopment of the archegonioprares S KPPErfow —op y Low,,

r (or outer) primary archegop:
]‘:,r:v:ep(eor ihner) primary stalk ce“n:,:: cell ",
The primary stalk §el! by a few i"'egula,g' .";‘63)
forms a short but dlstlngl muhice”lllar s'a',vlsbn;
archegonium. The  primary a'chegonia|k of
undergoes several phases of regylyy pihn
form the archegonium (Figs. 6.16B-H), si

A mature archegonium (Figs. ¢ 158
ndulous flask-shaped structure Wi;h
stalk, which attaches to the lowey (:
surface of the archegonial disc, A single entra)
gonium has a basal swollen venter Comainiar:chg
egg cell, a ventral canal cell and j 1, of Ban
canal cells inside the elongated neck. Neck

!;enilisation
Like other bryophytes, the fertilisation of
resence of

Marchantia is dependent upon the p
ater. Marchantia is dioecious o Reterothalj,
so the fertilisation is possible‘éhlﬁﬁem‘meﬂh'
and the female plants grow together. The process
of fertilisation takes place at a stage when the
archegonia are in upright position on the upper
surface of the disc of the very short archegonio-
phore. The antherozoids of the antheridiophore
discs are splashed by rain water on to the
archegoniophores. The rest of the procedure of
the fertilisation is the same as in Riccia. The
archegoniophore is further developed in size
after feitifisation which eventually leads to the
inversion i.e., upside dewn position of the
archegonia. In this phase the dev‘eloilbl",e“t."f
rays and perichaetium take place. .~

. Marc
61 nia, B-

Ag:

initiy
Ong N

ing rud

Archegonial initial

2 rchegonium
e hizoid —%

archegoniophore showing two radial rows of archego-

hantia polymorpha - A. Vertical section th
after disintegration of neck and ventral canal cells stow-

A mature archegonium, C. An archegonium

iments of the perigynium. (Modified from Smith)

Pri. archegonial cell

Primary
cover cell

Neck initial

Venter initial

H .

development of archegonium, H. A mature:

Central cell

G

F ?
Fig. 6.16 : Marchantia : A-G. Successive stages of
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hecium Of 3  hang )
M.H.ﬂ.ﬂmmﬂ..l::.. and q_:::” a :Snfcnm HMMC:M_“ &
il jesue. subsequently, about hajg  POrog t ay
af 1he Qﬁ“”“u.ﬁm in SI7€ m:&..”“;_n T!JC.» rissues by :,3%1___%1 n,_m.\mmwoq.,“.‘_‘?“_.um naw””.-
. M~ 1 vests itsell __.:::.n number of aﬂ.:.n.. _..“u rercelly mmnﬂmfo.
wall and Tﬁd: o mother cell fo GSM.T _“__ meiotic a:Si »v?
hich is the mother €8 rice to a spore .:.-..m T e qm_Sm_J_:m n s o g
Sropht first sporogenous _h_m.,:m :_:_Q_OM,. as m_w—mma__m o:ﬂ
vHC ivides brs Js and, su ssequenltly, beco
the 5P sote cell inside ‘31 .%:M“:“_amﬁmi.ﬂu_ M.M.PMS.@Q with two spiral :._.:MM m._O_”M“?
K ﬁaﬂﬁ% wall ‘anamﬂﬂ_.._uﬂmn. 6.17A) This pecome the sterile elaters (Fig. m.;%:,_swm %a.
na.m,a“:m an Saﬁ?.ﬁaa_s division at right angle 10 oqres, the elaters are diploid nm_.qwg. Cz_m”a
/ " .a_rs.hi GM.“ um.ﬂa..n.._ﬂw a quadrant %. mﬂ.“?.ﬂ“ hygroscopic: _M_t _“._ spore dispersg| © nd m_M
the first divis! cells of the qud ran The early development of zypote :

; wo upprer epibasa capsule and the uppef ith several significant chan Bote is 5
nd redwide to ©T the o ﬂiﬁ&_ cells after En.:im e .rmmw e Mon_r

E two Y tophytic U e e .
" Eﬂﬁnﬂﬂmﬁﬂ%&sﬂﬁnl lnﬁmﬂ..ﬂ m:.wa_cm of fertilisation leads to E_MUQo.. zﬁﬂ
1 ﬁ@h@ foot. The celfs within Gmnrmmﬂwm single division of the venter wall which mﬂm:n_;m_
; eary aientioes 71 :M.m :.wm.nmaﬁ_ many-  gives rise 10 2 2-3 _Qmﬁm calyptra_ mzéq__a.___‘

' 7 . . a 5 ing s rangium. ri o
d o -om (Fig. 6-17C" A single- the growing hwo:‘:m m ng of bacn nm_w_gm
/ led endothecium (F1B- 5 icfinal  archesporium econd one o8
‘_ c ﬂ,«mq jacket is formed from the antiC o i
\\ lay outer :

.17 : Marchantia polymorpha : A. Dyad stage of embryo,

.- Sufficiently formed

to show differentiation, (Redrawn

N/

o>, g

B. Further development of s
after Smith)

a® =
I

Capsu;e ’

porophyle, C. .muoa%

. March
purstin
. overing round the growing s
ma_wn:%:mm called the perigynium or ?w _.wm”..
%m_:_w_m__s. Therefore, the sporangium of
__%anma:m develops within three gametophytic
parc s ViZ., calyptra, perigynium and
Aﬂm.m;m.)-g.

no<m1jm
e mature sporophyte

R__%mmﬁ._:q:
¢ mature sposophyte of Marchantia (Fig.

6.18

gructure of th

Th
b.
seta m:Q g—uw-._—ﬂ.

(@

o cells at the base of the sporogonium, serves as
"n absorbing and_anchoring organ. It absorbs

Ttients from the gametophyte. ™
(b) Seta — It is a slightly
that connects the foot to the

Thus,
mature capsule out of the calyptra.

~ (0 Capsule — Itis a yellow-coloured s he-
tcal structure, contains numerous umqaw and

tlaters. The capsule is protected by three cove-
perigynium and perichactium. -

fings viz. calyptra,

18A) is differentiated into three parts — foot,

Foot — It is an expanded bulbous mass

tly_elongated stalk
i capsule. The cells
ze parenchymatous and elongated lengthwise.
seta increases in_tength and pushes the

antia polymorpha - A. LS. of spor : Ao .
g of capsules, C. One burst mooﬂmm_..:«“. W M“Qom_nﬂ_ HWSM:M..F_,W@, archegorial head at the time of
2 Lwin er

Dehiscence of the Capsule

The jacket of the hanging mature sporogoni-
um (capsule) gets dried and splits longitudinally
into a variable number of longitudinal lobes (Fig-
6.18B). These lobes extend from the apex to the
middle of the capsule. The discharge and disper-
sal of spores to the air are assisted by the coiling
and uncoiling of the elaters due to their hygro-
scopic nature. The spores are almost rounded and

are very minute in size (12 to 30 pm in diameter)

&

;:‘ D

the new gametophyic alus.

3 o s m. 3y m‘, I W L T
Fig 610 AE. Stages of germinetion of Marchantia
v wgasaﬁsaogamsw_.aaﬁmﬁafgg&
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Spore tetrad = cell

Fig. 6.20 : Life cycle of Marchantia showing alternation of generations

with a thin inner intine and a slightly thicker outer
exine (Fig. 6.18D). In some species an adc’lmonal
layer called perispore is also found outside the

exine.

The new Gametophyte

Spore is the first cell of the gametophyte
which germinates to form a new gametophytic
plant (Fig. 6.19A). Spores remain viable for
about a year. Under favourable conditions they
absorb moisture from the substratum and
increase in size (Fig. 6.19B). At this stage chloro-
plasts reappear. Subsequently, the spore divides
transversely to form two unequal cells (Fig.
6.19C). The smaller cell forms the first
rhizoid, while the larger cell undergoes irregular
divisions to form a filamentous structure (Fig.
6.19D-E) which ultimately forms the normal
Marchantia thallus.

Marchantia is a dioecious plant. Out of
each spore tetrad, two spores grow into two

male plants and the other two into two female

plants.

P plumosa, P. acutiphylla, P.

3 e N S R S S L R S LR

Fig. 6.20 represents the life cyk;
Marchantia. .

PORELLA

Systematic Position

Phyllum.  Marchantiophyta

Class, Jungermanniopsida
Subclass. Jungermanniidae

Order.  Poreliales

Sub-order. Poreflineae

Total number of species -Abaﬂlw s ;
Number of species found in Indian - A%

F. .microloba, P. gollani, P. variabi
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