29  Anthoceros
: \/‘?h/is)ot_z_~ : Brvophvta |
Class h Anthoceropsida

e

AY A Family : Anthocerotaceae
/ Genus : Anthoceros
(n:hocems is a Bryophyte.

lisahorned liverwort. 1t is included in the class Anthoc eropsida.
hisplaced in the order Anthocerotales ) -

/ Occurrence - VoA
An

thoceros is cosmopolitap in distribution. 1t is found on moist seils and rocks,

weshadowed by dense vegetation. They occur at high altitudes ranging from 6000 to 8000 :
!

Fig. 29.1: Anthowrm crispus : Thallus.
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T Anthoceros erectus ‘ . 5
\/\\E without sporangia o //
Anthocerog
Jusiformis

Fig. 29.2 : Some species of Anthoceros.
Anthoceros includes about 200 species. Of these, 25 species are found in g
found in tﬁ{r:nalayas, Punjab, Tamilnadu, Kerala, Karnatakq, et 2. They
The cammon Indian species of Anthoceros are-
Anthoceros himalayensis . Anthoceros crispus
Anthoceros chambenis Anthoceros dixij

Thallus Struct _e,(.Gametophyte)__

Anthoceros is a Bryophyte. o %

[Itisplaced in the class'Anthoceropsida.

18 cosmopolitan in distribution. 1t is fo

altifi des.’y
(Theplant is a haploid gametophyte/b‘l).
The plant_tg_o,dyis.galled_a_t!tgll%?_It consists of lobes and rhizoids

und attached to mojst $0ils or rocks y hig

The thallus is prostrate and lobed).
~The lobes of the thallus are thic

. and fleshy. "
The margins of the lobes are divided and overlapped. So the thallus appears likeasn?
rosette. -

~1tis dark green in colour. It is dorsiventrally flattened.
The midrib is absent. T}

rough ¢ dorsal surface of the thallus may be smooth or veh

-

Thethallus is attached to the substratum by rhizoids. The rhizoids are multicellular®

s:tgooth-vvalled. They arise from the ventral surface of the thallus.

The mature gametophyte bears horn-like sporophytes on their dorsal surface o
The sporophyte grows vertically upwards. It consists of a foot, a seta and 2"
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Fig. 29. 3: Anthoceros — Thallus showing sporophytes.

pase of the scta is covered by a sheath called involucre. The sporophytes reproduce

by spores.
hesporophytc 18 attached on the gametoph
hologically dissimilar. SO they are hreteromorphic.

mal Structure
The cross section of the thallus shows an upper epidermis. a

Pﬂff’nchymamu.s‘ tissue inbetween the two.
Jheupper epidermis is made up of compactly arranged thin-wa
Below the upper epidermis 15 @ parenchymatous rissue. 111
&j}fclls are (-um.pactly arranged without intLjrccllulur SpACES. - beddedin
“heellhas a big ehloroplast anda pyrcnmd. Many round cavities arc € e
"enchyma tissue. They are known as :wg@guﬁm filled with /1

yte. The gametophyte and sporophytearc

[ower epidermis and a

lled cells. 1t has no
4-38 cellsin thick.

qties. They ar¢

e lime pores or
.mUC] P W R N 2 5 ; Orcs Ca"CdS ,m
Sh'l.s_ lagL cavities open mn the lower cpldcnms b\ small P

T Mucilao " N
Ucilage cavities contain colonies of the bluegr f";’,”,‘?{é’,‘_’_;,‘.« ol

| - en(‘ .
c*r}u,gf;rogcn for the thallus. thoceros omalayenss
.maﬁ{‘"',l age cavities and Nostoc colonies ar¢ & ysent If o= o aalled e
’ {c - ’1':’—‘—."—""’“' s - 8 -
o, cilage filled cells occur in the parcnch}ma tissue.

da
o the reduce 3
i, Butithas small opening

$Mug) .
Thu ge cavities, therefore, are considcrcd tob

Wer om
t {» fo-aq . . = >
Pidermis is similar to the upper €P1%
k.
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cs. Each slime pore is guarded by two guard cells »
L fi1e pores. : |
cells of the l_q\\:g&q)_rdc_nnl_s:*
Each cell 0

f Anthoceros has a large nucleus and a discojq chiop,

@ Upperepiderm;
Chloroplast
2 Paremhymatissue
Mucilage ce|]
Pyrenoid
© .
Lower epidermis

Fig. 29.4 : Anthoceros. A-C.S. of Anthoceros thallus; B-C s 0fAnthocers |
himalayensis showing mucilage cells.

plasm. i

The nucleus is eukaryotic and haploid. Each chloroplast contains a single pyrenad
surrounded by starch plates. The chloroplast contains pigments like chlorophyll—a, chiore
phyll =b, carotenes and xanthophylls.

Growth |
The growth of Anthoceros takes place by a single apical cell at the growing tips of e

lobes. The apical cell is pyramidal in{shap/e.

~“"Reproduction
Anthoceros reproduces by two methods: /e
I-Vegetative reproduction 2 o2 SDv7)01VLROL o
2. Sexual reproduction —— " oNTVO _Joew Dl o

Vegetative Reproduction
In Anthoceros, vegetative reproduction takes place by:
I. Fragmentation - o .
2. Gemmae o - L
3. Tubers ' ( s D H )
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give death , m he
s Jobes then grow into new plants. This method of multipli-

Thcsc yOlJ ng

jnd Structures. They are found attached to the thallus by short
g the margin of the thallus. After detachment, each gemma
thod is rare in Anthoceros. eg. Anthoceros glandulosus.

(=}

A ro
. cnrcb’duccd alon

),‘I'L' p|qnl- This m¢

/
l')b \2
; o
)\ﬁr‘\

oY

[‘@' \_/7
A. himalayensis A, laevis
Fig. 29.5 . Anthoceros sp — vegelative reproduction.

< arc small, round.structi res produced along the margin of the thallus. They are
1 smatous cells. The cells are rich in reserve foods such ag starch, oils

edof parenchymato .
eins, The tubers get detached from the thallus and grow into new plants. Eg. A.

ansis and A. laevis. ) Y9\~ /-

istent Growing Apices

emajor part of the thallus, except the growing apices, dries during the summer. The
apices grow into new plants in the favourable season. Eg. Anthoceros fusiformis.
spory

Jomerare cases, some undifferentiated cells of sporogonium develop into gameto-
ants. This phenomenon is known as apospory. These gametophyles are diploid and

ftocerss Sexual Reproduction | '
 Many Spe'c ieg St;)fqual reproduction is eogamous type. The plantisa haploid game-
1€ seX orgy of Anthoceros are homothallic or monoecious. They produce male
: 830 in the same thallus. Eg. Anthoceros fusiformis and Anthoceros
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Zmale sex organs are called antheridia and the fopya

nia. The antheridia mature beforeThearchegonia,
A few species are heterothallic or dioecious. Eg. 4y,
antheridia are produced in one plant and the archegonia are D

Antheridia
Antheridia are the male sex organs. They are produceq insid
antheridial chambers. Ide s, ca

The antheridial chambers arE{’Liﬁhll.‘LMfﬁfedintheu ), |
7 Sfof the antheridial chamber s single layerag— " etba,

The mature antheridial chamber appears like a smal orange. |
surface of the thallus. W Sporq, .

hrantheridial chamber has a cluster of 7-22 antheridia depep;, Ji

Ingy

q;h{wﬁuure antheridium is a club-shaped structure. Itis prodyceq o
. na s’ﬂlk
e

main body of the antheridium consists of an outer jackey layer o -
and an inner mass of androcytes. The cells of the antheridial wall are Sterile ntherig, "

Each cell contains a nucleus and a large chromoplast. The androc

1 and dense cytoplasm.
haploid nuclgyls(;jo ‘ ytop

Roof of

ocerow L+
: deios himq bye
0 UCed ]n ano e"lsls.
Il
|

s

DOn the g
i |

¢

A sperm

An antheridial chamber
Fig. 29.6 : Anthoceros. |
The roof of the antheridial chamber breaks _inegula:ly.Soihe.anthedg@_cgrgan o

tact with water. ,
_The antheridial wall absorbs water and swells up. This causes the separation ofafewwal
cells from the distal end of the antheridium to form an aperfure. .
The liberated androcytes develop into biflagellate sperms O antherozoids.

The mass of antherozoids is released through the aperture.
The antherozoid is a spindle-shaped cell witha curved posterior
is slightly broader and the anterior half is narrow. st g
The antherozoid has a haploid nucleus, dense cytoplasm and a blepharop
ule. There are two equal flagella at the anterior end of the antherzoid.

end. The posten'orw
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4 in arc female sex organs, They deeply sunkep i, they
pegton

PPer portion of

5

¢
jon

juced singly along the margin of the thallyg They are Produced in gy,
u 0 N

—~—

- X

Cover el

————

Neck canal cel
—==2canal cells

Ventral cana] cel|
e e

Egg cell

Stalk Antheridium

¥ - . of andro
' A laeyis - A-Antheridium extruding a ;naifd{n e
Showing extrusion of neck canal cells and m
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rchegonia lic at the middle of the lobes and the you
ngarchepon;
—=-80nIa

That 8, the maturc
a ﬂask—shaped structure. It consists of a swolle
nvent
era-nda

near the margin. o
) ¢ mature archegonium 1S
_ The venter consists of a large egg cell and a ventral canal
a vertical row of six neck canal cells. The arch CC gé'(l)l. |
L dILTicEONIa d
‘—O‘nm-_h_alg

narrow neck ;
The neck consists of

sterile jacket cells.
""" th of

face of the thallus._
the ventral canal

 Towards maturity
| called neck can
h of archegoniu

allus marks the mout

le

<%

the neck is closed by 4-5 cover cells. The cover cells proj
= ect above

cell, neck canal cells and cover cells di -

al. The neck canal is filled with m:)lcilljzorgmSE

m and forms a mucilage mouﬁz 1];2@

¢

w cand
h of mature archegonium

and leave a narr
mucilage oozes out through the mout
resence of mucilage mound on the th
Fertilization o

d antherozoids swim in water to reach the mature archegonia

The liberaté
They enter the venter cavl ugh the neck canal filled with mucilage.
herozoids fuses with the egg to forma diploid zygote. It develops
ntoa

One of the ant
sporophyte
i aspore producing: plant-
cture attached to the gametophyte.

jﬂwéporophyte

The sporophyte is diploid. It is a horn-like stru

The diploid zygoteis the first cell of the sporophytic generation. It develops into di

loid sporophyte. ip
e-Zygote undergoes repeated divisions to form 2 sporophyte. The sporophyte o

Columella
Dehised capsule

| !sporogonjum)
7 TN o
AN “J\Q)JF ‘Archesporium

—

Capsule wall

/ r [
{ ‘,\ \J | Seta
“\ ! émenstematic zone) l
\ / 1 s e . ] l
" Epidermis

p y

Fig. 29.10: Anthoceros ~ LS!
sporophyte-
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‘I“‘f,"s f’*’q’l’;’l:.‘vﬁmh'hwl. It projects tromthe dorsal surface of the thyl|
att I‘wm;n\clcm. ILis green in colour. The base of the hhmnl)ll;'yltj:-
o ~||i|<t' gructure culled fnvolucre. | !

coll! (s namely a basal foot, an intermedinte seta and a terminal

’|.h.lhlh l

hyteon (he pametophyte. |_| absorbs food and water from the

s the sporoP
ise ol the sporophyte. Tt I8 deeply immersed in the dorsal
de up of thin-walled parencliymatous cells

Jacenta. 'The peripheral cells ofien produce rhizoid - like

sulbons b
(¢, Itisma

otion acts 48P

esent inbetween the foot and capsule. The scta is also known as interme-
neristematic zone. It is made up of meristematic cells

rercalary zone or!
tinuously added to the basc of the capsule by the activity of the mer-

‘ sc[ﬂ b
= orin
' W cC"S arce col

atic cells differentiate into various parts of the capsule such as

s products of the meristem
al . _— [ P ( » " ? i) ] ; | |
l, archesPe” ial tissue and capsule wall I V-
i (] ‘ “(
. 2 Kr) ) ,

e 0 long, slender, cylindrical structure. 1013 also called sporogonium. Tt

| s

1 Y

) cta. :
gtabove the s \ G)s‘ »

jigrows upto 15 cms height.
eyoung capsuleis green and at maturity it becomes brown. The capsule is the fertile
— s

{ three parts namely, an inner columella, a middle archesporium

The capsule consists O
Columella s a central solid column of sterile cells. 1tis eylindrical. 1tis presentin the
fifihe capsule. Columellais endothelial in origin.

Lomella provides mechanical support to the capsule. Itservesasac

iryoing capsule. 1t helps in the dispersal of spores.

Thearchesporium is in the form of a cylinder between the columella and capsule wall.
J at the basc of the capsule. Just above

; itt il:[:iirggl“y"l_”f ithecium. 1tis single-layere
mﬁﬁb ick. — —
Vatious spoy. - a,rchespor_‘_‘lm are known as sporogenous
wﬁ\(’gcnous stages from the base o theapex. T i
g er cells and'elater mivther cells,) The sporc mother cells are larger than the

oy Velater nidther c ¢
clls. These cellsare loosely arranged. The spore mother cclls undergometost

om Jy
aploi
he r#e’;(;)\'quris called meiospores.
Spores are tetrahedral.

- Mother cells divide mitotically to form pseudo-elaters.

c "I(’,Os.
kp("- o 1o . .
]Thhfw gf.&‘!_@l& alternate with pseudo-elaters.
\c “

onducting s)s-

cells. The sporogenous cells
he sporogenous cells develop

ters are made up of 4 or more clongated. thick-walled cells.

all h- . . — H
4s no spiral thickenigs. 1he celfwall s smooth.

e LS RN .
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Archesporium

Involucre e
\ - . 'q
- ‘,l j
MM~ N 3
' . yi LR by
Meristematic — 2 b
1’ ; - .
zone AT

Fig. 29.11 : 4 nthoceros -
The pscudo-¢laters are irregular in shape.

They are nutritive in function. In later stages the pseudo elaters help in the dehiscenced!
Sporogonium

- Outer sterie
rium. s 3-6 cells
T emEsTN
The outer mog
cells. The epiderm
Stomatq,

L.S. of sporophyte.

envelope of the capsule is called capsule wall. It surrounds the archep
n thickness.

: A - crtically elongsd
Hayer of cell is called ¢ tdermis. It is made up of \cnu.?ll, =
al cells are chlorenchymatous. The epidermis has many porC

Each stoma is gy

I'he gﬂlg( layers of the ¢

_ _ hamber
arded by two guard cells. It opensina sub-.sromt;ll:’ ¢
dpsule wall are made up of parenchyma cel®.
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Spores

Valves

Sheath

%‘W ™ ! W Thallus
it W
Fig. 29.12 : Anthoceros
: — A thallus wi ,
| s with dehisci
’ ' tchaffslz e&ztvug/’-eortetﬁts the sporogenous tissue from thel;f:/’;f e e
- ; , the sporophyte depends on the gametOph;tI::ngmal ooncition: It
] rwater and miner-
" Thesporophyte, therefore, 1 ' —
) ,1s considered a j :
n, nce of Capsule S @alpamme o mes@
Themature ca )
B Thgzlgﬁils);cgmeg yellow-brown. The tip of the capsule dries up and dehi
ce begins at the tip and extends towards the base of the caplssuf

e valves arch aw

- ay from one another. Th

Xposed t . . Therefore, the columell -
| othe air. The spores are dispersed by wind. IR

s:: of Meiospore
L I€1§aro .

Meered unded structure. It is haploid and known as meiospore
e leSnClOSlng the cytoplasm. |
lhe exine i ﬂc;?ulfd exine or exospore and the inne
Plagn .°°nta'ms‘a]i and has i:eticulate thickenings. The
eiospop i it :;_ge haploid nucleus, a colourless’ﬁfﬁ
g Phyte, i irst cell of the gametaphytic generanion
g ¢ Ptures gpor e starts germination after a period of rest
Mo the intine protrudes out as d small germ tub

rface. The protonema

It has a

r wall is-called intine or en-
e intine is thin an Smoot.

. oil droplets and starch.
t germinates into

¢. The germ tube

, ugwema isgree” Itd
Wy Metopyi t develops rhizoids from its ventral su
L Phytic plant.
e
) QW |
life cycle- The haploid gameto-

S Qlternati
With ¢ nation of generation in its

edinin: :
iploid sporgphyte. The life cycleis diplohaplontic
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Cierm tube

Spore
|
|
j
' Fig. 29.13 : Anthoceros — Stages of germination o feiospon f
7 e vegetative thallus s a haploid gametophyte (N), "

= = -

Vegetatively, it reproduces by fragments, gemmae, tubers and persistep
D RNt growing
i

("'l\.’ .
Gexual reproductionis oogamous type. The fusion of antherozoid with (he i
‘(’gg ()m“ ;
a |

diploid zygote 2N). o |
The zygote develops into a diploid sporophyte (2N). The sporophyte IS attached gn "
'

gametophyte. By meiosis, the sporophyte produces haploid meiospore tetras. 7,
meiospores germinate into haploid gametophytic plants (N). —
The gametophyte and sporophyte arc morphologically different. Hence the life ey |

heteromorphic type. R

—

Life Cycle of Anthoceros B
Anthoceros is a Bryophyte. 1t is a horned liverwort. 1t is included in the clas
Anthoceropsida. 1t is cosmopolitan in distribution. It is found on maoist soils and mois
rocks. 1toccurs in high altitudes. It is a haploid gametophyte ( N).
The thallus consists of lobes and rhizoids. The lobes are dark-green in colour {5
prostrate and lobed. The lobes of the thallus are thick and fleshy. The margins of the lobes
are divided and overlapped. So the thallus appears like a small rosette.
The thallus is attached to the substratum by rhizoids. They arise from the ventral U
the thallus. The mature thallus bears hom-like sporophytes on its dorsal surface.
The growth takes place by an apical cell. The apical cell is pyramidal in shape-
Anthoceros reproduces by two methods:
1. Vegetative reproduction
2. Sexual I'(’[)I‘()dl(('{i()n_

died §
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ot oW hm,.wwplnnlumllwlw,\l (vourable senson R
A ‘n Hler L] '
W, some umlllImvnliuu,(l cellw ol sporogontum develop into
Y jameto

on i Known as apospory' I'hene gnmetophytes are diplotd and
e

CION 18 00Rgamous (ype. ‘Ihe male sex ongans are called
[led arehegonta, Many species are homothallie
same plant, A few species are heterothallie

cjonin Anthoc
L qeX Organs are ct
C 'gnniainllw

mcrldia and arche
yd archegonia in separate |)|;||||H'

s inside small cavities called antherldial chambers

,mhcridiu il
antheridial chamber hasac luster of

Adinare pmduccd in cluste

eamhcridiul chamber i single layered. [iach

stalk and a body. The stalk is multicellular. The body of
and an inner Mass ol androcytes. Thecells of the
Jous and dense cytoplasm

heridial wall absorbs water and
ridium to form apore.

theridium has &
gofan outer jacket layer
frocytes contain a haploid nuc
dial chamber ruptures. The ant

separate from the anthe
erozoids. The antherozoids ar¢

dia.
mature an
i CONSIS
pesterile. The anc

Reroofof the antheri
wwall cells at the tip

i Asaresult, a fe
cytes develop into biflagellate sperms or anth
wthrough the pore.
ed structure with a curved posterior end. The

unhcmzoid contains

heantherozoid is a finy, spindle-shap
There arc o equal

:;fend is slightly broader and the anterior end is narrow. Thet
nicleus, dense cytoplasm and a blepharoplast granule.

:l:t itsanterior end.
ar&z&;:ﬂ lanr.c Tdlccply sunken in the upper PO
Carchcg% i ey are acropetal in succession-
Cventer cgm 1s aflask-shaped structure. [t conSISts o1
Cneckcmmnsnsts ofa l:argc egganda ventral canal “"’,‘. erile jacket 18 absent.
ton; sts of a vertical row of six neck canal cells. The stertiCJATE
b UM has 4-5 cover cells.
al cells and cover cell

‘ardS maturi
ey, Ca;“?ty the ventral canal cell, neck can : e
al called neck canal. The neck canal is filled with muc age.

yare pmduccd sin-

portion of the thallus. The

aswollen yenter and a narrow

g disorganise and
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The sperms swim in water and enter the venter o,z Qﬁ}gbl /
thy . /
s

egg to forma diploid zygote (2N).

The zygote undergoes repeated divisions to fopy,
and cylindrical. It projects from thg dorsal surface fth
sporophyte is surrounded by a collar like structure cajeq i

The sporophyte has three parts namely a basal Joot,
and a terminal capsule.

Foot is a round, bulbose base of the sporophyte. [t - -
peripheral cells forma placenta. They produce haustorig Fﬁ?? Parency
the gametophyte and absorbs minerals and water from the gametgot .

a diplo,‘ds D

© 8amey e
1volucy, Ophyge, -, 'is

an| . B

ﬁle“
Androp, “ gy,

i
Anthoceros OCyles

Monoecious

Fertilization

Mitosis
Zygote
(2N) (ZN)' Ji ecyde,
Fig. 29.14 : Anthoceros — Diagr ammatic s
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esent above the foot. Itis made up of meristematic cells. 1t
aind capsule wall continuously. The growth of sporo-

Persistent apices
(N)
Tubers
(N
Gemmac
(N

Fragments

)
)
(N) ;
Vegetative
reproduction
Anthoceros

/., gametophyte
N

Germination
\ Antheridium

10SpOTes Archegonium (N)
N) (N)
Meiosis \4 :
Egg Antherozoid
(N) (N)
Sporophyte
(2N)
Fertilization

Zygote /
(2N

by Fig. 29.15 : Anthoceros — gr'raphic life cycle.

CCa S : .
th Puleis a long, slender, cylindrical structure. It is present above the meristem-

The ) .
young capsule is green and at maturity it becomes brown. The capsule 1s

e,
Ated Int
" sl wa(;lmreel’arts namely, an inner columella, a middle arc

hesporium and an

|

h
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The columella is a solid ('olun‘m of sterile cells
centre of the capsule. 1tis 4-16 celly iny thicknegs, | l
mechanical support to the capsule, [t |yl PS condyey
cence of the capsule.

IS Ying,.:
‘ THhdje,
1fs Made of thick.; ) :
10N of water;m l

’ Lon; > (:’(;”\ I D:UISHIQ
The archesporium is present aroun the ¢ lumeyy, It | TS dglrlg
between the columc.lla and capsule wall, It exhibitg Sporo "nes:) M Wling,, of i
The archesporium is single-layereq the base, Ty archegy, | bage 1, e, 3y "
enous cells. o ' dlee])g r cﬂ”CDt‘x
The sporogenous cells divide mitotically i, SPOre moyy,, s oy
cells. The middle of the capsule has lf)os.cly aranged spore other ¢ : l I“‘ Isang , r,
The spore mother cells undergo meipgjy and form haploiyq Mmejgy m,:“ and ey, Mo ;%”
tetrahedral. The elater mother cells forn Pseudo-elqfppg They are s, Tl}e Meiggy Gl
The capsule wall is a srerile.en velop arounq the arch o MUtritjye 1 iy R
outer layer is the epidermis. 1t is mg

de up
capsule wall is photosynthetic., The s

The tip of the capsule dries and dehisce

< ltigq. On,
of el_ongated cells. ]aslqua() cel]g lhjck. Th
porophyte js ttached op g, W Stomg, !

a7

: am h
SO0 two vajyeg Sotheeg L’l?p’:}’te, g
pores are djg

N the clagg A.nth

oceropsida.
ycalled horpeq

liverwort.

S0ils or rocks at high altitudes.

s ————

P —— oo
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Division Brvophyta

Class Brvopsida

Sub-class Eubrva

Order Polytrichales Y™\
Family = Polvtnchaceae

' (enmus Polytric hum

S 15 @ Bryophyte 118 comumi wly called hairy cup mesy because of the luzzy
enclosing the mature capsule |t 18 one of [}g‘h ig_hrly_ Q'olvd mosses. Itis included
Bryopsida. 1t 1s placed in the m_gk'r P;ilﬂnch]n o
X " Occurrence
srichum is cosmapolitan in distnbution 1t 1s manly found 1n cool temperate and
Rgmw It is also found in cool and shady places. It is found growing.in bogs, on
chiffs, swamps and as epiphytes on tree trunks
i hum includes about 100 species. In India; four species of Polytrichum are
from Himalayas ’ o
yvirichum juniperinum Polytrichum xanthopilum
Pohvirichum densifolium Polytrichum aplinum

Thallus Structure (Gametophyte)
Polvirichum 15 a Bryophyte. 1115 a hairy cup moss. [11s placed mn the class Bryopsida
alitan 1n distribution. 1t grows well n moist and shady places. It i found att hed
sonls or rocks at hagh altitudes
The plant 15 2 haploid gametophyte (N). The gametophyte 1s also known 28 gameio-

1
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ts of a central axis called stem and many lateral expansi
ions

X nsis
4 9 Shoot co
)

e erect 12 axis is unbranched. Rarely, it is branched.
lr)tll ars WO kinds of leaves, the scale leaves and foliage leaves

all, brown and non-phot ici e |

: yes are sma‘h photosynthetic in function. T

Jeled of the stem or transition zone. ey are pro-
large and are produced on the upper portion of the stem

They are arranged spirally on the stem. .

parts, broad colourless sheathing base and a narrow limb or

consists of W0

inear.
:ng base 1S membranous and it closely clasps a portion of the stem. Itis one
eSS [t is traversed by a narrow midrib and is devoid of lamella.
) s graversed by @ broad multicellular midrib. The mafgin of the limb may be
: ‘goﬂled- .

and the unique feature of Polytrichum leaf'is occurrence of pho-

I significant and the uniq
f Itis found in the form of thin, closely set and vertical plates of

o fissue in the 1ea

olls known 28 the photosynthetic lamellae.

Each lamella is 01€ cellin thickness and 5-8 cells in height.

e [amellac arc separated from one another by a narrow space.

he leaf lamellae are usually restricted to the midrib region only. They compensate for the
fthe lamina region.

¢ development O
D
Hp NP v\

Sheathing base
Ofleaf

A

Fig.317 . ,
8 31.2: 4 Polytrichum commune-foliage leaf B-Polytri
strand bearing gemmae.

.rhizoidal

chum sp.
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Polytrichum is heterothallic. There are separate male an g fe day:
i} N Vel af e sere]te . . (& .
The male plantbears a cluster of antheridia at its tip calleq aml,'"l_:lf' o @
The female plant bears a cluster of archegonia at its tip calleqg ar((; tial he, d
) » /.;‘ v J ! 1 ]

The mature female plant bears the sporophyte. The sporophyte CO‘I’A'{uualh,,a
o ISIStS Of g 1.
> 012 foo,

and a capsule. - |
The sporophytcs. eproduce asexually by spores. e
"

Internal Structure
olytrichum is more complex,

The internal struct re of P,
& 1.Anatomy of Rhizome
hizome is#riangularinoutline. It shows th
' ¢ following ¢
g‘slruC[UrQq,

The cross seCtion o
Epidermis
Cortex
Pericycle
Leptoids
Amylom

Ep,Mc’r:Iral cylinder

l g

pidermis _

| Epi layer enclosing the cortex. The epidermal cells are Tﬂfk-m“ ol

dermis is the outermost
due to the deposition of suberin. Rhizoids arise directly from the epidermal cells.

Corjex
Inner to the epidermis is the corfex. It consists of 3-4 layers of thin-walled parenchyn,

cells.
The cortex is divided intaf/hree parts by three radial strands. These strands are mag

up of sclerenchymatous cells.) 2y~
Each strand extends inward from the /t ypodermal layer to the arc of the central cylin-

der. This strand is also known as hypodermal strand.
The innermost layer of cortex is compared to the endodermis of plants.
The endodermal cells are larger in size. Their radial and horizontal walls are suberised. I

is broken by three hypodermal strands.

Perigycle
/J/( It consists of 3-4 layers of cells. The cells are thin-walled and parenchymatous. I
surteunds the central cylinder. Itis broken by protruding hypodermal stm@

alled leptoids. The cells

Leptpids
Inside each furrow of central cylinder, there is a mass of cells ¢
blique end walls.

are elongated and sieve-like. Leptoids are thin - walled cells witho

Amylom
Thcﬁleptaid is surrounded by a single layer of cells rich in sgarch. This layer is known &
amplom:Amylom separates the leptoid from the central cyliné

Central Cylinder
has three radia"

It1s acompact mass of cells. It is fi i "

; : ; _ - ound in the centre of the rhizome. It

;{';f’ obes. It consists of thick-walled stereids and thin-walled hydroids. The stereide cell are
ownas stereom. The hydroids are known as hydroy 4NN
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Pericycle ,
Hypodermal  Leptoids - Stereids \
strand
Fig-31.3 : T.S. of rhizome of Polytrichum.

2.Anatomy of Stem
is circular in cross section, The T.S. of stem shows the following structures:

pidermis
iddle cortex
ntral cylinder.

rmis is the outermost layer of cells. Itis inconspicuous.
LAY
w the epidermis is the cortex.
ortex is differentiated into fwo portions, namely outer thi
walled cortex. T
lleaf traces are present in the cortex.

af traces arise from the central cylinder an
nner cortex there is a rudimentary pericycle.
sylinder

ntral core is surrounded by the cortex is the cent
: of thick-walled cells constituting the hydrom cy
M mantle s
Airom cylinder consists of two kinds of cells, namely stereids and hydrol®.
reids are thick-walled supporting cells. o

ck—»val{g{gﬂgjﬂd._.

d extend upto the tip of the leaves.

ral cylinder. It consists of @

linder and a peripheral 20n€
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Hydrom

Hydmidﬁ
H}Flmm
tereids | CYlinder

Fig. 31.4 : TS. of aerial stem of Polvtrichum

(a portion enlargeq)

They constitute the major parts of the hydrom cylinder.
The hydroids are elongated and thip - walled empty cells.
with water conduction. The hydrom cylinder plays an impo
water. The tissue is equivalent to Xylem of higher plants.
This iydrom cylinder is surrounded by 2-3 lay;

The hydroids are concemeg
rtant role in the conduction of

The cells of leptom mantie are thin

So they are also known as starchy sheath.

The leptom mangle i similar to the phioem of highazyh,@ N

3. Anatomy of Lea
Structurally Polytrichum leafis the most complex of all the mosses. _ ”
The cross section of the leaf shows a hrogd midrib flanked by a narrow wing or lamin
and thin vertica] plates of cellg known as lamejige. i
The midrip is several cells thick in the centre and gradually thins towards the margit
forming a thin laming.

sent
The cells of the midrib are parenchymatous. Some thick - walled cells are also prese? .
and are called Sclerides

-walled and sieve-tube like. They contain starch.
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Terminal cells

‘ ‘ ‘ Q Air space

) ) (] e

) L) L4 g’ Lamellae

6

) B L 2

O fa bl 2
POt E g0
X OCLIOC
0%)‘.@, 7> Scleride (Thick
.\‘. .- [ =" walledcell)

: / Lower epidermis Parenchyma
3 (Midrib)
5 31.5 : Polytrichunm sp. Transverse section of a leaf showing lamellae.
e lower surface, the midrib region has_lmgg%iiqm\isﬁ )
e is composed of vertical plates of cells calle lamellae.
,’i : %%?ﬁillae are tll):in-walled. g
The lamellac are one cell in thickness and 5-8 cells in height. They are separated by a
gwspace. The cells have chloroplasts.
e terminal cell of the lamella is different

from the normal cells and is devoid of chloro-

The lamellac are absent in the margin of the leaves. The lamellae of the midribare the main

ilatory tissue of the leaf. {\\ 51

‘ Reproduction
Polytrichum, reproduction takes place by three methods:
l.Vegetative reproduction

28exual reproduction
exual reproduction
. 1.Vegetative Reproduction b
Polytrichum vegetative reproduction takes place by, ¥
Lragmentation

Bulbils

¥econdary protonema.

entation
€ thizome of Polytrichum is horizontal. It gives rise to erect leafy sho:l.; Deat
ion of erect branches. Th‘ ,

Bofthe intervening portion results in the separafi
,__h\dtpendem and grow as new plants™) n_yw
=31
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L — 3
| Bulpils _
i Bulbils are vegetative buds. They ar
| - all masses of parenchy - Produceg
| bulbilsareSme T 1 Crema cells, piop ;- 00 rope K
%1 off fromthe rhizoid, they germinate into ney, indivig ufﬂfsar%_ Whey fh ;hizoidal 5t
. : se by, I
3 | € bulbjjg areel(l;lmbllsg;:g:‘- The
i = Rope - like rhizoida] g “Mhasg, g
! 2 trang ige
‘3 <N '
i '3- 2 s
i !
E “ = S Gen]n']a
! \\;\\_‘\\\ :‘? l“\\\
i -‘QD \\ N
i )) e )\ AN
| " ’}i‘\\\ -
A st ' \\\\‘\\ ===
\ \'i l" \‘\\ \\\\\\d’ \\
N\

ot - - ComdS] 2
I « kg 31.6 . Gemma._eaofPobftnchum.

ondary Protonema
The leaves of Polytrichum produce filamentous structure called secondary protonema,
The filaments grow into new gametophytes.

2. Sexual Reproduction.
In Polytrichum, the sexual reproduction is oogamous type. o
The plant is a haploid gametophyte (N). Polytrichum is heterothallic or dioecious.
i.e., the male and female sex organs are produced on separate plants.
Antheridial Head
The male sex organs are called antheridia.

called male gametophyte or male plant. )
: ' shoots (gametophores).
The sex organsare produced in clusters at the tips of leafy heridial head.

The cluster of antheridia is called antheridial cluster or ant. ¢ consistsof

Antheridial head is produced at the tip of leafy shoot Of% L
axillary clusters of antheridia intermingled with paraphyses and pers

leaves are different from the ordinary vegetative leaves.

base and short bristle-like terminal portion. ,
( ( The perigonial leaves are bright red or orange in COIOULP Jike structure resemblmg t

The perigonial leaves give the antheridial cluster a small C\ L

small ﬂower} Y ' andasios
RN i R n apex .
" |In the cup, perigonial leaves are arranged spirally around the grOWIE 4 oy

p e eac
cluster of antheridia is found in the axil of each pzrigomal leaf. Hen

cluster is considered as a modified axillary branch. / A

¢ r,-—f’ (V.rr

The gametophyte that produces antheridiais

J
”
14
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Rhzome

l

: ig 31.7 : A-Polytrichum sp. Male plan with antheridial head. B-Male plant with

: proliferate male shoot and terminal antheridial head.

. Theantheridial clusters are intermingled with paraphyses. Paraphyses are of two types.
me parzphyses consist of uniseriate row of cells. They are known as simple paraphyses.
are spathe-like and are known as spathulated paraphyses.

The apex of the stem occurs as a small bud in the middle of the antheridial head. This
dafier the development of antheridia may grow out in the following year and produce a fresh
%211he apex of which more antheridia may be produced. This proliferation through the
ol head may be repeated several times.

bs. mfe_ﬂm!leridium is club-shaped. 1t has a short stalk and a body. The body is
1 jineg s surrounded by a single layered jacket. Androcyte mother cells are present
Exch o
At th:gg;?m mott{er cell divides into rwo biflagellate sperms or antherozoids.
ecells of f}?d’ the jacket layer has one ora few large cells called operculum.
, ¢Jacket layer contain coloured pigments. Intermingled with antheridia,

& myltie o
ater i c:sli:tl-a rhair-like paraphyses. The paraphyses may be simple or spathulated.
12l for the dehiscence of antheridium. '
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Pubiish,,

Antheridia

—

trichum @ Vertical sectio

Cap cell

Fig378: Poly nof antheridial head.

Antheridium

Antheridial wall or] acket

Androcyte
mothercells

ture antheridi™

Fig. 31.9: 4- di j
Antheidium with two types of parclzi)hyses. B-L.S. of ma

C-§ 7
\\ perm or antherozoids with two flage la. $ a y
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iy Centers the antheridial head, the sterije cellso

. watﬁing causes SOme pressure to throw off the opercy
s swe

473
f'the jacket absorb water and
lumand a poreis formed at the

resent inside the antheridium come out with mucila
1 e usteris splashed to the archegonial cluster by rain
(|

£ onial Hi:grgans are called archegonia.

¥ femalc s hyte that produces archegonia is called
he amet(:,};ia are produced in clusters.

i garches of archegonia is called archegonial head.

ecluste” | head is produced at the tip of the stem of female gametophyte.

A hegogla onial head consists of a single row of perichaetial leaves enclosing a cluster
gach arc e;ga intermingled with paraphyses. Usually 3 archegonia are found in an arche-
$ h(f gg:e overlapping perichaetial leaves give the head a bud like appearance.

Jhead.

‘pathulate paraphyses are absent.

ge. The sperms present on
drops.

Semale gam etophyte.

g 7/ Perichaetial leaf

A AN

A e
‘-:. ’ . A28 Archegonia

3

ALV 1
Paraphysis . %gégf'}
e ‘-%‘.-! ' Terminal end of female
. '"....‘5“" x gametophore
Female plant with An archegonial
Archegonial head head

Fig. 31.10 : Vertical section of archegonial head of Polytrichum.

i i i . But
Like the antheridial head, the archegonial head also has a growing apex at its centre
" aex does not grow further in the next growing season. _
. CBowthusually stops with the end of the formation of archegonial ht;adn i i
€ matyre archegonium is a flask-shaped structure. It consists of a )

=43tlk. The venter consists of a large egg and a ventral canal cell. a neck canﬂ with
Tore Cneck is long and is made up of six vertical rows of cells, enclosing ax :
E than ten neck canal cells.
b, OWards m

: ize and
aturity, the ventral canal cell, neck canal cells and cover cells disorganiZ

N narrow ¢anal called neck canal, The neck canal is filled with mucilage.

)

B -

I ;
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474 on
Covercell
Sperm
Neck canal cells
Neck
Muci e
Ventral canal cell lag
Antherozoid
Venter Egg
Venter
Stalk

31.11 : Polytrichum - Mature archegonium.  Fig. 37.12 : Polytrichum -Fertilization.

ertilization

The water is essential for the antherozoids to swim upto the archegonium. The

i ia by the chemical present in the mucilage. One
Js are attracted towards the archegonia byt _
?)I;E[tlllzrzrzz(t);z eiazoids fuses with the egg to form j‘(i'g)!(‘)}ilozzg_g{e; The zygote is the first cell of the
sporophytic generation. _
i porort 3. Asexual Reproductlon\ _ e
The sporophyte of polytrichumreproduce: asexually by producing spores. 10¢Sp
| hyte is attached on the female gametophyte.
P The sporophyte contains a capsule. The capsule encloses :spore mother cells.
The spore mother cells undergo meiosis to produce haploid spores.
The spores are released by the dehiscence of the capsule.
The spore germinates into a filamentous structure called protonemda.
The protonema produces buds.
- The buds grow into gametophytes.

_-Sporophyte

e —

; | The sporophyte is the spore-producing asexual plant. Itis diploid.
" Itis attached on the female gametophyte.
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Fig. 31.13 : Polytrichum: Sporophyte.

e g g

, diploid zygote is the first cell of the sporophytic generation. The sporophyte is

fhe seta is a long, slender, stalk like region. It carrics the capsule at its distal end. It
gsthe capsule with the foof. The scta is more than Sem long. Supportand conduction
itwo functions. It consists of an outer epidermis. This is followed by sclerenchymatous
frmis, Inner to the hypodermis is a broad cortex consisting of green, thin wall'ed paren- |
Hous cells with intercellular spaces. A central core is formed of elongated thick walled

upper portion of the seta, just below the capsule, is swollen and ring-like. This 18

f the capsule. 1tis separated from the

iebya groove, « followed
( . : ollowed
+ata are present in the groove. Structurally it consists of an outcr_egid% 43 cen-

*rs of thin walled spongy parenchymatous cells containing chloropl
Mucting strand is similar to that of the rest of the seta.
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Calyptry

Opereulum
EPiDhargm
Rm

(4 cr o~ A

Tef™

Capsule wal] ’

| Outer air space

l\ Spore sac

Spore
Columella

.\\‘
4
i

e
|

Inner air space

Groove containing
stoma

Apophysis

sl

Fig. 31.14 : L.S. of Polytrichum capsule.
fe. It is surrounded by a sterile envelope

The upper part of the sporophyte is the capsu

called calyptras. 1U1s differentiated into the low
upper sterile portion called operculum or lid.
The lower spore forming region of the caps
the capsule and it is four-sided in CroSS section.
Extemnally, the theca is covered by a
wall, an outer air space, a spore-sac, anl

The capsule wall is made up of an outer epiderm is and an inner chlor =
is traversed by filaments Called frabech

all of the spore sac-

Inner to the capsule wall is the outer air space. It1
The trabeculac connect the capsule wall with the W

‘ Th.c spore sac contains the spores. The air space presen of
inner air space. The trabeculae of inner air space conne fpore i’

mlm.rl;;»lvlai.“Thc central core of the capsule is columella.
1e spore sac encloses archesporium. It deve

sporogenous cells are fertile and become spore motaer. cells

er spore form

ule is known as th

calyptra. The capsule consis
inner air space an

ct the inner wall 0
It is made up Of §
lops into sporogendt ==

Seta

ing region called thecaandthe |
eca. Itis the mainbodyof ]

1s of an outer capsue

d a central core of columells.
ophyllous fissve:

{ next to the spore saclsc;l‘l;:

serile cells.
¢ fisswe. AV

: { Y
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) Fig. 3115 : T8, of Polytrichum capsule,
A mother cells undergo meiosis o produce |y
Aoortion of the theea has a wide opening calle
Jlike membrane called epiphragm. The

aploid spores

called meiosporey
d peristome. :

The peristome 1s coy-
penstome has pcﬁrq’s’tmm'_ teeth, They

(¥ of discharge of spores,
apper most part of the capsule is the operculum. \tappears as a conical cap on the
gtofthe theca. The free terminal end of the operculum is a pointed beak-like structure
B The operculum is covered b)ﬂg'ptr(ts fora considerable time. Since the
a forms a shaggy hairy cap covering the entire capsule, Polytrichum is known as 5

goss”. The operculum is delimited from the theca region by a narrow circular constriction
diaphragm or rim.

32l by Tucth

Peristome teeth

Fig. 31.16 : Peristome teeth of Polytrichum capsule.

L. .

fng dry conditions the ¢
IPira falls off and the P
*Pic. The miny
Harge of (h

/
“~8pores ar
hthe oyter

piphragm dries up. This results in the separation of operculum.
eristome teeth becomes exposed. The peristome teethare ::
¢ spores are released through the small pores found among the tee .
€ spores is regulated by the movements of epiphragm. by two
¢ minute spherical and smooth. Each spore remains surrounded t: w
cX0spore and the inner endospore. The cytoplasm of the SPO"C"':W The
s Moroplagts an il globules. The spores are haploid. They are yellow incolour. T
_mve nseto the 8ametophytes (N). 4

-4
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| Apophysis
|

|

r

Theca

Seta

Epiphragm

; Fig. 31.17: Dehiscence of Polytrichum capsule.

., .aching suitable substratum the spore starts germination. The spore absorty y, ey
Aﬂt‘f res The exine ruptures and produces agerm tube. -

and swells up- to a branched, septate filamentous thallus called py,,.

The germ tube divides and gives rise
me colourless and form rhizoids. The other branches ar
in their cells. These branches are called chloronemaf
develop on the surface of the chloronemal branches

| % f the branches beco
¢ presence of chloroplasts
all bud-like structures
lopsintoa leafy gametophyte.

Leafy shoot

Some 0

Fig. 31.18 : Protonema of Polytrichum.

Conclusion | |
ts life cycle. The haploid go-

Polytrichum shows distinct alternation of generation in

metophytic generation alternates with a diploid sporophytic generation.

The plant is a haploid gametophyte. 1t is an independent plant. Vegetatlvely, it repro-
duces by fragmentation, bulbils and protonema. Sexually it reproduces by gamefes: "

Polytrichumis dioecious and male and female sex organs are produced in separate P d
The male gamete antherozoid fuses with the egg to form a diploid gygote (2N). It dividesan
i toasporophyte. 1tis, diploid. 1t s aitached on the female gametoply’e.
into fil € sporophyte produces spores by meiosis. The spores are haploid. .Thcy dev .

tlamentous profonema. This protonema produces small buds each of which then gro

into a haploid leafy gametophyte.
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Zhyte and qpomphylc.m morphologically dissimilar e
mas heteromorphlc type. The life cycle is thlllnhrthlunru
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Fig. 31.19 : Polytrichum - Graphic life cycle

" Economic Importance of Polytrichum . =
%The tea made of Polytrichum commune hclps to dissolve stones of hM lﬂdt‘“

2 The hair-cu A

-cup mosses are also used for stut’ﬁng

. Mt ¢ long stem of the moss is used to make brooms and bruslm Thebrodl‘
1s used to dust beds, carpets and curtains.

with CamScanner



Life Cycle of Polytrichum

Polytrichum is a Bryophyte. Tt is commonly called haj
. 11y evolved MOSSES: IV cup moss. It .
Polytrichum is cosmopolitan in gﬁstribution. It is found in coo) € of thy
found growing 10 bogs, on rocks and cliffs, swamps and as epiphytes 0and Shady place i

The plant is 2 haploid gametophyte. Ntreetrunks 9

The gametophyte consists of two parts, the underground rhizome and ypy;

The rhizome bears threp rows of cplourless leaves called ‘scale [eaupn’gh teafy shyy,
bears many rhizoids. The FhlZOldS proxflde mechanical support and Serv:es . The rhizOmé
gans. They help in vegetative repr oduction. as absorptive .

The leafy shoot is an erect, axis arising from the horizontal rhizome. Itmay be 4
unbranChed : . . Yanched o,

Fach leafy shoot con51st§ of a central axis called stem and many lateral expans;

rs two kinds of leaves, the small scale leaves and large fo Ii;;(:;s calleq
€aves,

Jeaves. The ste bea
The mature gametophyte bears the sporophyte. The sporophyte reproduces asexually b
| ) y
| Spores. .
, oduction takes place by three methods:

In Polytrichum, T€pT
[ Vegetative reproduction
2.Sexual reproduction
3. Asexual reproduction
Vegetative reproduction takes place by, fragmentation, bulbils, protonema.
The plant is a haploid gametophyte (N). It

The sexual reproduction is oogamous type.
is heterothallic. The male and female sex organs are produced on separate plants.
The male sex organs arc called antheridia. The female sex organs are called arche-

gonia. The gametophyte that produces antheridia are called male plant or male gameto-
phyte. The gametophyte that produces archegonia are called female gametophyte or fe-

male plant.
The sex organs are pro
The cluster of antheridia is
The cluster of archegonia is called archegonia
The archegonial head is produced at the tip of leafy shoot of male gametophyte. It3
consists of axillary clusters of antheridia intermingled with paraphyses and perigonial leaves |
The apex of the stem occurs as a small bud in the middle of the antheridial head. It

grows further in the next growing season producing antheridia. ‘
The mature antheridium is club-shaped. 1t has stalk and a body. The body 15 U
Eachandrocy¢ ¢

rounded by ajacket. . Inside the jacket are present androcyte mother cells.
d, the jacket 12yer has an

duced in clusters at the tip of leafy shoots (gametophores).

called antheridial cluster or antheridial head.
[ cluster ot archegonial head.

mother cell divides into two biflagellate sperms. At the distal en :
operculum. : ;

fthe operculum-
ctophyte. B0
egotlia iﬂm" y

rlr":z E:Sfrozoifis come out of the antheridium by the opening 0
hegont he:fj,ocmal' head is produced at the tip of the stem of female gam
onsists of a single row of perichaetial leaves with threearch
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ggonium is a flask-shaped structure. 1Lconsists of wneck 1 o,
onsists of a large egg and aventral canal cell. The ok 11,000

Female plant (N)

gametophyte ~ Male plant (N)

gametophyte

.
.
b ¢, ¢ .

S i Zygote
*Sporophyte (2N) (2N)

" Fig. 31.20 : Diagrammatic life cycle of Polytrichum. . :
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20145 |,
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olytrichum reproduces asexually by producing spores. T
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483

re mother cells undergo meiosis to produce haploid spores.
released by the dehiscence of the capsule.

inates into filamentous structure called protonema.
produces buds.

into gametophytes.

, : $ res arc
" b spore germ

grichum shows distinct altqrnatign ({f generation in its life cycle. The haploid
ic generation alternates with a diploid sporephytic generation.

4 ant is a haploid gametophyte. Itis an independent plant. Vegetatively it repro-
o by fmgmentaﬁon, bulbils and pr.otm‘:ema. Sexually it reproduces by gametes. The
-oid fuses with the egg to form a diploid zygote (2N). The zygote divides and gives rise
porophyte. 1t is diploid. 1tis attached on the female gametophyte.

"The sporophyte produces spores by meiosis. The spores are haploid. They develop
filamentous protonema. This protonema produces small buds each of which then grows
shaploid gametophyte.

1 he gametophyte and sporophyte are morphologically dissimilar. Hence the life cycle
Wytrichum is known as heteromorphic type. The life cycle is diplohaplontic.
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