
BRYOPHYTES MODULE:6



GENERAL CHARACTERS OF BRYOPHYTES

• Non vascular plants

• Amphibians of plant kingdom

• Simplest and most primitive

• Occur in shady and humid localities

• Bryophytes include:

• Mosses,liverworts,hornworts





MOSSES





LIVERWORTS







HORNWORTS





• Thallus is not differentiated into roots,stem and leaf parts.

• They have tootlike,leaf like,stem like parts

• Unicellular, unbranched root like structure called rhizoids 

• Plant body made up of parenchymatous cells

• Both vegetative and sexual reproduction is present



GAMETOPHYTIC GENERATION

Haploid phase

Green coloured,long living

Independent,autotrophic

• Sporophytic phase is diploid

• Short living

• Completely depend on 

gametophyte

SPOROPHYTIC GENERATION

ALTERNATION OF GENERATION



PLANT BODY OF SPOROPHYTE



MALE AND FEMALE SEX ORGANS



FERTILIZATION

• Sperms release -water-reaches archegonium- cover cells 

rupters – sperms enters into the archegonia- come in 

contact with egg- form fertilized egg called zygote (2n)-

become embryo(2n)- sporophyte (2n)

• Spore germinates- produce juvenile bryophyte called 

protonema(n) – become gametophyte (n)









• To which of this class, sub class “Metzgeriidae” belongs to

• A) Sphaeropsida B) Jungermanniopsida

• C) Anthoceratopsida D) Bryopsida



SAILENT FEATURES OF MARCHANTIALS

• Haploid( gametophyte)

• Green colour,flat,dictomously branched,marked midrib

• Internally 2 different portions

• Dorsal- green colour,air chamber present

• Ventral – composed of colour less parenchyma and storage 

tissue scales are usually present on the ventral surface



Rhizoid- smooth,tuberculate

Sex organs scattered or assembled in receptacle which may 

be sessile or stalked called gametophores

Capsule wall 1 cell thickening .targonia ,cyathodium capsule 

has lid or operculum at its apex

Columella absent

Gametophyte

Dominant phase in the life cycle of liverworts.

Calobryales, jungermaniales,metzgeriales gametophytic plant 

is leafy



TYPES TO STUDY IN HEPATICOPSIDA( 
LIVER WORTS)

• Riccia

• Marchantia

• Order : marchantiales



ASEXUAL REPRODUCTION IN 
BRYOPHYTES

• Fragmentation: riccia, marchantia,pellia

• Gemmae formation:green multicellular asexual buds called 

gemmae.Easily detached by water and winds currents to 

new habbitats.gemmae are developed in gemmae cups

• Adventious branch: they arise from the ventral surface of 

thallus and become separated by death and decay of parent 

plant.detached branch grow into new plant





• Tuber formation:Special subterian branches are formed towards the end 

of growing season in  certain liver worts well exposed to decication.

• These branches swollen at their tips to form tubers They are buried 

under ground.tubers remain dormant.

• Tubers are the portion of the thallus modified for food storage and 

dormancy

• persistant apices:the growing apical portion of the thallus lobes with a 

certain amount of thallus tissue become thickened or modified

• Regeneration: every living cells of a liver worts thallus is capable of 

regenerating entire plant.





RICCIA SEXUAL 
REPRODUCTION

• Sexual reproduction takes place by 

means of male and female 

reproductive organs.( Antheridium 

archegonium)





DEVELOPMENT OF SPOROGONIUM

• Four celled quadrant embryo formed

• It divides again and produce an eight celled stage.Divides to form mass of 

cells,it divides periclinally to form an outer amphithecium and inner 

endothecium.

• Functional spore mother cell undergoes reduction division of the spore 

mother cell and after sometime the inner layer of the calyptra also degenerate.

• The mature sporophyte,spore tetrads lie in a cavity enclosed by a single 

layered calyptra.









LUNULARIA

• Presence of lunar shaped gemmae( asexual reproduction)

• Presence of oil deposit and starch in storage region

• Sexual reproduction antheridium : sessile ,archegonium:: 

flask shape



MARCHANTIA

































JUNGERMANIALES

This order includes liverworts.plant body is differentiated 
into a central Axis .They are called folliose liver worts.

Thallus is prostata in habbit

Showing no internal differentiation

Sex organs are superficial and projecting 

Antheridia are  axillary in position where as archegonia are 
terminal in position



• Arrchegonial cluster is enclosed and is protected by 

envelop called perianth.

archegonia develops from the segment derived from the 

apical cell or apical cell itself develop into an archegonium 

this called archegynous.

This achrogynous condition of the archegonia result in the 

sporophyte being always terminal.



• Air chambers,air Pores, photosynthetic region or storage regions are 

absent

• Leafs are anisophyllus

• Leafs are arranged in 2 types: succubous ( the posterior portion of one 

leaf is overlaps the anterior portion of another leaf )and (The anterior 

portion of a leaf overlaps the posterior portion of the other leaf 

)incubous

• Leaves arranged in spirical manner in 3 rows.3 rd row consist of 

small,more or less reduced ventral leaf called amphigastria/ 

underleaves.



TYPES

• Porella

• Pallavicinia



•

• 50. Amphigastria is a gametophytic character of ------------

bryophyte. 

• A) Porella B) Riccardia C) Pellia D) Notothylas







SEXUAL REPRODUCTION

















SPOROPHYTE

• Mature sporophyte has 3 distincit parts mainly foot, 

capsule and meristamatic zone

• Foot is made up of parenchymatous cells

• Capsule is made up of 4-6 layers of cells known as capsule 

wall.

• Inner most layer forms sporogenous cells it contain 

50%fertile cell and 50%sterile cell



• Sterile region is known as elator mother cell.

• Central region consist of 16 vertical rows of cell these 

cells forms collumella

• At the junction of the foot and capsule meristamatic region 

is present



DEHISCENCE OF CAPSULE

• At maturity apex of the capsule turns yellow Black or brown

• Loss of water from the capsule wall collumella spores and 

elators cause drying, shrinking and dehiscence of capsule.

• Capsule wall split into 2 or 4 valves.the spores are ejected put

• Mature spore is spherical thick walled and represent the 

mother cell of the gametophytic generation







GERMINATION OF SPORE

• Prior to germination they absorb Water and swells

• Exospore rupture and endospore comes out in the form of 

a germtube through slit.

• The spore content migrate into the germ tube

• Tip of the germtube divides transversely results into 2 cells 

in the tip of the gamates and forms 8 celled at the tip .this 

structure is known as sporelling.then new gametophyte is 

formed







• The presence of pyrenoid in the middle of the chloroplast 

in a bryophyte, a unique feature, makes it apparently 

resemble with algae is seen in

• A) Funaria B) Riccia

• C) Anthoceros D) Porella



• Cyanobacteria form a variety of associations with 

bryophytes ranging from the almost accidental to close 

symbioses. Name the bryophyte that possesses this 

property

• A) Marchantia B) Anthoceros

• C) Porella D) Polytrichum

• Pseudo-elaters are present in: 

• A) Anthoceros B) Andreaea C) Funaria D) Riccia



BRYOPSIDA













FUNARIA





FUNARIA























• Diplolepidous peristome teeth is a characteristics feature 

of --------- moss. 

• A) Polytricum B) Pogonatum C) Bryum D) Sphagnum 



FOSSIL BRYOPHYTES

• Capsularis gondwamensis

• Sphagnum  Papillosum

• Muscites bertraidi

• Hepaticites 

willsi,H.kidstonii,H.lobatus,H.metzgerioide,H.devonicum

• Intia vermiculari



• A fossil bryophyte identified from Rhaetic, Upper Triassic 

is

• A) Naiadita B) Plagiochasma

• C) Leucobryum D) Plagiochila





































• The spore dispersal mechanism of Funaria?

• A) Pseudo elaters B) elaters

• C) Peristomial teeth D) No special mechanism



• Which bryophyte is known for its capacity to hold water and as a source of 

peat?

• A) Sphagnum B) Marchantia C) Anthoceros D) Porella

• 76. Which of the following is not true about Azolla?

• A) It is an aquatic fern

• B) It hosts symbiotic nitrogen fixing blue-green alga

• C) Its vascular cylinder is siphonostelic

• D) It is an aquatic plant belonging to Aroidae



• `Iris moss’ is 

• A) Chondrus B) Hydrodictyon 

• C) Funaria) D) Sphagnum

• The peat moss belongs to the order 

• A) Sphagnales B) Andreaeales 

• C) Bryales D) Anthocerotales



• Which among the following is a xerophytic bryophyte?

A) Sphagnum B) Funaria C) Porella D) Riccia

Elators and pseudoelators in the capsules of bryophyte are meant for 

A) Nutrient absorption B) Water conduction 

C) Spore dispersal D) Mechanical support


