' 23 Marchantia

Division ; Bryophyta
~ Class . Hepaticopsida
- Order ¥ Marchantiales
~ Family : Marchantiaceae
- Genus © Marchantia

chantiaisa Bryophyte.Itis anadvanced liverwort. Itis includedin the class Hepaticopsida.
chantiawas given to the genus by Linnaeus after the famous French botanist, /V.

) Occurrence
psmopolitan indistribution. The plants grow best in themoist shady placesnear

Structure (Gametophyte)
wort. Itis placed intheclass Hepaticopsida. Marchantiais
x best in the moistshady places near the waterbanks,
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B Marchantia sp. A-Appendaged scale B- Simple scale
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In Marchantia, some thalli produce erect, stalkedup-right gwsn:Mm _wcml_z Erowin, Pige
These branches are called gametophores. They c.oma Eo a_umam E.U : fe ﬁ.&m sex Organ, .ﬂnrf
gametophore that bears the male sexorgans, n:&-.ma..\s. iscalle ; M‘ eri ﬁcs ore. The mmssn
m&oa that bears the female sex organs, archegonia, 1S called E.a . egoniophore, )1,,.. FS:.Q s
heterothallic. Thereare separatemaleand female plants. Antheridiophoresare prog, 13
gametophyte while archegoniophoresare producedonfemalegametophyte.

Antheridiophore . Perianth
Archegoniophore

Q on 35\0

Rays

Fig.23.5: Marchantia sp. A-Male gametophyte with antheridiophore, B-F,.
male gametophyte with archegoniophore.

: ﬁ Internal w:._._oEi

The vertical section ofthethallus shows two distinctregions:

L Dorsal photosynthetic region .

ii. Ventral storage region

i. Photosynthetic Region: The upper mostlayer ofthe photosynthetic regionis upper
epidermis. Itis single-layered. Itismadeup of compactlyarranged thin-walled cells. These cellsare
green. The upperepidermisisinterrupted here andtherebymany barrel-shaped openings called
airpores. These pores are analogous to stomata. Each air pore is surrounded by four rows of
epidermal cellsarranged inthe formofrings of4-8 tiers one above the other:

. Below the upper epidermisisahorizontal layerofmany air-chambers. These air-chambers
communicate with the atmosphere through airpores. The air-chambers are separated fromeach
otherby means of partitions whichconnecttheupperepidermis with the inner cells. The partitions
are 3or4cellsinheight. The cells of the upper epidermis and partitions containnumerous ovoid

: chloroplasts. From the floor of each air chamber arise assimilatory filaments or photosy-

thetic filaments. The filaments are branched, dwarf, cactus-like and chlorench ypmatous which

fill uptheair-chambers. All thecefls of the floor, partitionwall and photosynthetic filaments contain
Egngggqug@gnc thetictissuei .azavm_oa:qoomgae&ssaa
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{hio en_dm:mmam__&i_ﬁ mucilaginous substances and hence the aret

mgamsmumaomonoﬁromaamﬁommcs_.m%oacamooﬁ food materials such
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dofmucilage:
Thelowermost layerofthestorageregionis thelower epidermis, Its
y amrangedcells. Rhizoids and scales arise from thelow
%a%om 4 namely smooth-walled rhizoids and tuberculated
%ﬁﬂmwg_oi the thallus. The rhizoids absorb water from the

Is are called oil cells.

wwn as mucilage cells.
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Fig.23.6: Vertical section of
Marchantia thallus.
A-Groundplan. B-A portionenlarged.
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1. Vegetative Reproduction
55_._-8@3«@?&&5&5%7
iR ;
ii. Formationofadventitiousbranches
l_. o m m . - , ‘
M_.gn_-ﬁne-_uOsmumSSoﬁnewu.auEm%ﬁrga%a.@omo_a@m:m ofthe thallyg : - b o
aggagoﬁwan:voﬁaaaézm. These young brancheg maf__a . N , landu
X mdependent gametophytes. )
_ ii. mewnw»mo.. of adventitious branches : Theseare maa._ %aem_ types ofbranghe
ssine fromany partofthe ventral surface cm&o@u:ﬁ.Qﬂnm&.\gﬁnoﬁc&:%ommmz%ﬁ”&
iii. Gemmae formation : The most efficient method of vegetative reproduction i,
Marchantiais gemmaeformation.

Apical notch _

Fig.23.8: Gemma cup of Marchantia:A-Entire view.
B-Longitudinal sectional view.

re gemma is a green, multicellular, lens-shaped structure. 1t has two deep lateral
s asingle growing pointincachnotch. The cells ofthe gernma are polygonal and

PR b b 3 aped called gemmae arc founda
R PO sale whiger , ny club-shaped glandular hairsalso
.. ot aeinside thecup.
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Fig 23.9: Marchantiasp.
Sualk cell  Syucrure of a gemma
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hetieet s preen, Afew cells contamoil bodies so thay they;
ﬁﬁ“ﬁﬁ» are np._d”ﬂ-?ﬁwm andare called ..\m..neE& cells. A

Onreachin cn_iv_aﬁ&aﬁgﬁogaaa_m& mn..d::.n%é_c: thizoids, T,
ﬂﬂn._saszarﬁ-_8.93%%530%%&8%25&5:&52_@._:_55__
mous lobes on each side, the main body of the gemma becomes disorganised, A,
dasghter are formed fromasingle gemma. .

The “LBE&S& fromthemale mEsoSv_.Sm giverisetonew male sametophyy, i
%%S?gn gametophytedevelopintonew Semalegametophygeg e
2. Sexual Reproduction |

In Merchantia, sexual reproductionis 0ogamous type. .36 sex .E..._ reproduction takes plae;
highhumiditywhentheday lightis longand nitrogencontentinthesoilis low. In

In Marchantia, the independent plant is a gametophyte. The gametophyre i haplog
Marchantiaisdioecious ot heterothallic. Thatis, themaleand femalesex organs are Prodicegi,
separateplants.

?ﬂﬂn organsare borneinclusters on erect branches S:a.a gametophores, The Lamer,,
phorethatbearsmale sex organs, antheridia, iscalledantheridiophore. Antheridiopp .
produced on male gametophytes. The gametophore that bears femalesex organs, archegopi,
iscalled archegoniophore. Archegoniophoresarc produced on fermale gametopi e,
Antheridiophore . .

The erect gametophore thatbears antheridiais called antheridiophore. Itis produceqy
apical region of male gametophyte. Eachantheridiophore consists ofastalk and a disc-shapeg
%?aéaﬁgﬁggau.ué_gm. .

Thereceptacleisaflatandithas 8 lobes. In Marchantia germinata, thereare only fouriopes
Each lobe hasasingle row of antheridia.

Theverticalsection of antheridiophoreshowsmuchresemblance to the internal structure of
aﬂ@uﬂ&g.goggg_wwﬂominwéka&aﬁﬁﬁsw Itisinterrupted by many
aped airpores. Below the epidermis assimilatory chambers are present. The
assimilatory chambersalternate withthe flask-shapedcavities called antheridial chambers. Fach
antheridial chamberhas a single antheridiumand it opens out through a pore called ostiole.
Theantheridialchambersaredeeply sunkenbelow theupper epidermis of malereceptacle, Thelower

e

 Fig.23.10: Marchantia male g&
metophyte with antheridiophore.
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Fig.23.11: Antheridium and antherozoid of Marchantia

sed by a short stalk. The antheridium is surrounded by a single-layered jacker or
al wall. The sterile jacket layer encloses androcyte mother cells. Each androcvie
videstoproduce2 androcytes. Eachandrocyte develops intoa biflagellane ansheronmid
herozoid is elongated, rod-like, uninucleate and biflagellate. The antheromonds come
ridial chamberthrough the ostiole. Theantherozoidsmove inthe water with the help ol

gametophore that bearsarchegoniais called archegomiophore. 1t is produced m the
‘g
sofastalkand disc orstar-shaped female recepaacle. Atthe margin ofthe receptacie.
dricalprocesses of sterile tissues called rays. The mtemal sucture ofarchegomophore
theantheridiophore.

nalereceptacle bears 8 lobes. Eachlobe bears a single row of 1 2- 1 4 archegomia

areproducedinacropefalorder. i.¢. theoldestarchegonium s found at the basal
pestarchegoniumis foundatthe apex.
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Fig.24.12: Marchantia-Female mnsma.%\%m with S.l 1egoniophore.
,M_,n 12 archegoniumisa flask shaped structure. Itconsists of a basal .ﬁas,az,.o__n
eck. Thearchegoniumisattachedto thereceptacle by the stalk j4__
+ g

venterand along narrow 1 . L
istsofaneggandaventral canal cell Theneck rwm 4-8neck canal cells, Ty, tipofige 0 03 144 ‘
venter consists Air pore ' 18 £3.14..A mature archegonium of Marchantia.
5 T8 .,. . Air chamber ntakesplaceinthe presenceof water. Atmaturity, the covercells rupture and the

| %ﬁﬁ&%ﬁ@.&o toformanarrow passage forthe entry ofantherozoids toreachthe ege
The ofthe NEEQ.._E umruptures and the antherozoids are set free. The antherozoids swim
% earchegoniumand pass down through the neck canal to reach the egg. One ofthe

Calyptra

= —4

sorantherozoids fuses withthe egg toproduce the zygore, The zygoteisdiploid.

‘-
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] m | Neck
o} Archegonium 1%a!

2 “” i Perichaetium &.W Ray

A Perigynium Mucilaginous fluid
2\

”« .“_u A Sperm

i .-_.w/ ma.&w Venter
Fig.23.13: Marchantia sp. L.S.of archegoniophore. Egg

neck has 4 cover cells or lid cells.

Inafullymaturearchegonium, the neck canal cells, and ventral canal cell disorganise forminga ~ Fig.23.15: Fertilization.

mucilagenous fluid. This mucilageon 2 oozes outoftheneck forcingapart the cover tion, the marginal portion ofthe dise becomes inverted and the archegonia
cells. i R - wi.ie. theirnecks become downward. Now the oldest archegonia are situated
Fertilization takes place wh nisintheup-right position. “SSHeperiphery of the dise and youngest towards the centre.
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i. The zygote enlarges insizeand completely oceupies the venter of the
developsinto the sporophyte.

Mﬂ:«&&»ommﬁwawn.&ai%}ea enlargesupto4 cms. .

ii. Rapid growthtakes place inthecentreof the dorsalpartofthedisc.

iv. Thispushes Eau_%omoamiaemién&oﬁﬁm& positionand the ﬁ%nmca:_sg:
downwards. g

v.On either side ofeach row of archegonia, amembranous flap w.:oé: as pericjy
invelucreis developed. Itisonecellin thicknessand has fringed margin. Itsepar,
ofarchegonia from the other. e

vi. From the uppersurface of the disc developgreen cylindrical processes called the rays, 1y
raysdevelop fromthenotch betweenthe lobes ofthe receplacle. S The

vii. The venterdividestoproduceatwoorthree-layered calyptra.

viii. Aringof cellsatthebase of the venter becomes active, whichaftermany divisjo giveri
toacollar-like cylindrical outgrowthcalled perigynium orpseudoperianth. Perigyniyy, 8 Mm
cell thickness anda few cellsimheight. Itprotects thesporophyte orsporogoniumagains drough ¢

Thediploidzygoteis thefirstcell ofthesporophyticgeneration. The zygote further divideggy
formaglobularembryo. Thisembryo wagaﬁsaamugmzsmB»gm%eaiiag__&%es?
nium. Thesporophyteishanging down fromtheundersurface ofreceptacle of the archegonigphyy,
foundin female thallus. )

archegq.
. ﬂo_zmo_zzs l
Al

Sporophyte
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-

Archegoniophore

Fig 23.16: Marchantia-female gametophyte showing archegoniophore with sporophytes.
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The young sporogonium becomes surrounded by three protective sheaths.
1. Calyptra e Tl

2 Pseudo-perianthor Perigynium
3. Perichactivmor Involucre -~

I

yithecomes colourless oryello
il foor, an intermediate setannd
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.Setaisthe middleportion ofthe Sporogonium. [t

‘. ike . y CONNeCIs I Lntﬁ,k\ﬁ with .x.v.\«x\h T
li %om—.mam:?_n?%doﬁ:o.__:vocavomnacgmar?:&:? olls. Towards maturity seta
. ushesthecapsule . er 3 cells. Towards maturity set
aba_v\um% psuledownwards, When the calyptraruptures. the sporogonism

reelyatthe ventral surface of the receptacle,

{IRE]

Fig.23.17: Marchantia L.S.of mature sporogonium

e The fertile region of the sporogonium is the capswle. It is yellow in colour and

ape. The outerwall of the capsule is called capsule wall. Tnner to the capsule, there

mous tissue. Some cells of the sporogenous tissue develop into spere mother cells

develop intoelater mother cells.

mothercells develop into elaters. The elatersare diplordand stenle. Flaters are
th pointed ends. These elaters have spiral thickenings or bands on the inner

waill, Themature claters lack protoplasm. They are considered as “dead cells”.
arb moisture from the atmosphere and are said 1o be hygroscapic. The claters
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help in the dehiscence of mature capsule and in the gradual dispersat of Sporg T ——— a
S fi
capsule. . 7wl b \
mxsﬂez!es%aacs%_,moas&;%_o form four meiospores, The \ are :_\ Gemn
. -CF.L?%&wm_azaﬁ§n»..§=&§=.ﬁ_cm_,oas:__?::ss o \ g 7 rhizod
i wm Small cell’\/

Er«ﬂ&_&%gagisﬁsi layercalled intine. Innertothecellwall, ihe Mg .
of protoplasm delimited by aplasmamembrane. The meiospore containg a ,f_m:m_ﬁ.zz.\a b |

reserve foods. Thesemeiospores germinateinto gametophyles,
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Fig.11.18: .._-iaa}n:.zn sp. A part of the elater with a double spjy, b Fig.23.20: Marchantia-Germination of spore

thickening. B-Spore. of
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ntiashows distinctalternation of generationinits life cycle
: ra ion alternates with a diploid sporophytic mgna_,w
2 Itisanindependentplant. Vegetatively, it reproduces by fragmentation, adven-
chesand gemmae.
reproduces by gametes. Themale gamete, antherozoid fuses withthe female gamete,
E.ﬁ&..&@h&l 2N). Thezygote divides and givesrise to the sperophyte or sporogo-
parasitic on the female gametophyte. The sporophyte produces spores by meiosis.
arehaploidandthey develop into haploid gamerophytes.
ﬁi«n@\&kﬁ and sporophyte are morphologically dissimilar. Hence the lifecvcleof
liis known as heteromorphictype. ;

(Life Cycle of Marchantia |

hantiaisaBryophyte. tisanadvancedliverwort.Itis included inthe class Hepaticopsida.
chantiais cosmopolitanin distribution. It grows best inthe moist shady places, nearthe
inopenwood lands andinthe bumntsoil.

ntbody is a thallus. Itisa haploid gametophyte. The thallus is prostrate, di choto-
danddorsiventral. Itis dark greenin colour. The dorsal surface of the thallus isdivided
mboidal markings called areolae. Fach arcola has a central pore. A single air
owtheareola. The thallus hasamidrib, on the dorsal surface. The midribends ina
growing pointissituated. Small cup-like structures called gemma cups arise from
n. The gemma cups bear gemmae. The gemmac on germination giverisetonew

The haploid gameto-
The plant is 2 haploid

Dehiscenceof capsule : Withtheripening of spores, theseta clongates rapidiy g,
calyptra enclosing the capsule is ruptured. The capsule projects beyond the Ez.@:.: (e
| perichaetium. The humidity change causes thebendingandrelaxation of elaters present _,“ .sa
_ a capsule. Owing to thismovementofelaters, thecapsulewallrupturesat theapex and splits 5
| _ 6lines. Asaresult, the sporesand elaters arcexposed. Ong4-

) {1 Perigynium

ol

/ PR
ot

e

...“...V Spores
£t

liashowing dehiscence of capsule.

pon the moisture conditionsinthe

o throw the spores gradually inthe
thallus. Thescalesareoftwo

and rhizoidsarise fromthe ventral surfaceof the
tandserveto

dappendiculatescales, Thescales protect the growing poin

nicelluls Ea&a%?a%i:ﬁ.«i&%-:ﬂh&lﬁi&

5, e

desintoalargecellandasmal
i d.n_EmnS_:mma%%
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Eaioﬁsla&&%%i%?&ﬁnsa%n&msana-nc_.nm,o:. ;258.%, m@»&»naﬂwﬂﬂwﬂ”w.cﬁwc.m?_E_E , small young branches get separated
- o tionofmineralsandwater fromthesoil. (Fjg 53 , " pew gametopiyte. Lusmethodis called fragmemgagipg, g
asorgans orattachmentandabsorp 3 ,.bsi_w\f ~ecial branchesarise _.3:::3.55_é:..uc..:mm ,.§ N,EN‘. .
Fragmentanion andgrowintonew gametophytes. By
o 1 ientmethod of vegetativere i St
Adventitious 0 psteffioie? di ,_‘Mu ° vereproductionin Mar hantias gemmae formation.
branches wnwav_.oacno lin cup-s haped structures c4lled gemma cups. \ doubl
/ aiwu»naacoa_mmS:mam.massm are attached 1 the bottom of the eun b et of
Gemmae X ; _v‘m_m:ac_m%m_ﬂamo. arise fromthe bottom of the cupandar 1 .1 : . ¢
e gemmac onreachingsuitablesubstratum, developintonew gametoph 7
Vegetative i ) o
reproduc tion Bantia, sexual reproduction is of 0ogamous type. Marchantias dioeciows or het-
. dhaploid. Themaleand femalesex organs are produced in separte plants. Thesex
Marchantia mnaﬁ%anm nein clusters onspecial, erect, %.nmz branches called gametophores. The gameto-
(Dioecious (. 2N) heal themalesex organs, antheridiaare called antheridiophores. They are produced
/> netophytes. The gametophore that bears female sex organs, archesomia are called
; ale Female iophore and these are produced on female gametophytes, :
Germination mgon%_u%%.o mwBMﬁnsﬁa heridiophore consists of astalk andareceptacle. The receptacie is dise-shaped. The
\ k 7,« clehas8-radiating lobes. Eachlobehasasingle row ofanth it
, . ureantheridium consists ofashort stalk andarounded Body. Tt is produced singly s
:di : - S A
: & mwo_wnm >=n_._o:&ov=oqﬂ Archegoniophore | v‘abcoaomam_nnnn%so_o.d..ﬁs&ﬁ&:aamﬁoﬁ ledbya single layered sterile
| vw ‘ an h wallencloses androcyte mother cells. Eachandrocyte mother cell divides 1o produce
Meiosis Antheridium  Archegonium seytes. Each androcyte developsintoabiflagellate antherozoid.
i . h \ therozoids come outofthe antheridial chamberthrough the ostiole.
! Sporophyte g&mmwuoa Egg therozoid or spermiselongated. rod-like, uninucleate and biflagellate. (Fig 171/
g @N) h (N archegoniophore is producedinthe female gametophyte. It consisis ofastalk anda disc o
/ & dfemalereceptacle. Thematurereceptacle bears 8 lobes. Each lobe bears asinglerow of
Zygote

- "Ny ™~ Fertilization , hegoniaon the uppersurface. , |
rearchegoniumisaflask-shapedstructure. Itisattached to the receptacle by ashort

stsofa basal swollen venterandalong narrow meck. The venter consists of an egg and

nalcell. The neck has4-8 neck canal cells. Thetipofthe neck has 4 cover cells or fid

Fig.23.21: Graphic life cycle of Marchantia.

In Marchantia, the gametophytes are heterothallic, There are separate male and female

gametophytes, The thalli produce erect, stalkeduprightbranches. The erect branches thatbear

naturearchegonium, the neck canal cells and ventral canal cell disorganise forming &
>gametophorethat bears the male sex organs, anthe-

Juid. This mucilage onabsorbing wateroozes out ofthe neck forcing apartthe cover

ridiaiscalledantheridiophore. The gametophore thatbears the female sex organs, archegoniais
called archegoniophore. Antheridiophores are produced on male gametophyte while akesplace inthe presence of water. Thewallofthe anthendium ruptures andthe

setfree. Theantherozoids swimtowardsthearchegonium. Oneoftheantherozonds
htheegg to produce agygore. _
gotedevelops intoasperaphyteor sporogoninm, The young SpOrogonium is
ptective sheaths, namely calyptra, perigynium and perichaetium. The

e the calyptra. Perigyniumisacollar-likeoutgrowth vaap._c& fromthe basal
etium pmg_aa%_gé%aﬁo?a?ﬁ%ﬁ

g P

archegoniophores are produced on femal % etophyte (Fig.11.5).

ous branches md

g
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d jacket or capsule wall. [npes 1,
tsand elater mother cells. Each spore s .. PR i i,
B .—.—K%Q.&mar:c::prsw??:? The clater mgher.

* A" oD W later
3 he g arediploidandsterile. They are hygroscopic and bt i PO PR iy
gametophyte. It servesastheanchoringand absorpuveorgan. Ty elate k . P the dehmsoenoe of the o
< 5883?83&2;592 e J
rwgﬂnﬂ!&%i&_. 0L, eningofSpores, the seta clongates rapidly s the cafyperais rptred. The caps:
. , Gametophytes tbeyondthe perigyniumand perichactivem.
Gol ™) (Y »—539.@3@:8?555«82?%&:r,‘ﬂuﬁ atthe apex andsplitsslong 4-6lines
7 . sporesandelatersareexposed The spores are spersed by wind. The spores grow

¢f0 ~€-QM.

iashows distinctalternation of generationin s i v cle. The haploid gameto-

nwOn- alternates witha R.ﬂvﬁﬁm&gé\ca generation The ‘.J LS {lif

Adventitioy
VB:o_..Mm& /,
Gemmae / ﬂ
N ]
Vegetative
reproduction
Marchantia gametopityte

\ ) % /
< Male Female
on gametophyte gametophyte
ﬂzw, :/M,

Antheridiophore Archegoniophore
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' !
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sporophyfte or sporogonimh. It is parasitic on the female gametophyrte, T}, . D)
duces spores by meiosis. The spores are haploid andthey developintoh apluidgs()mph?‘»t .

The gametophytes and sporophytes are morphologically dissimilar. Hen . l;t‘, “OPhyty,
Marchantiais known as heteromorphictype. Hecy
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