
 Bryophythes  (ʄosses)  



Place of Bryophytes 

 Nonvascular Plants :  

Å do not have vascular tissue (or if present, it is very reduced) 

Å generally small in size -  grow close to the ground in moist areas  

Å first evolved in environments that were transitional between the land and 

the sea 

Å dependent on water to complete their life cycles (modern nonvascular 

plants too) ,  

Å able to withstand long periods of desiccation 

 

The group of Nonvascular plants include mosses, liverworts, and 

hornworts 



    Bryophythes  (Mosses)  

  

 Main features: 

ÅNon vascular higher plants - conductive tissues missing  ï 

phloem & xylem  - water is transferred from cell to cell via 

diffusion 

ÅVegetative organs missing - root, stem & leaves 

Å Development - in wet habitats 

ÅLife cycle - alternation of generations - sexually  generation 

(gametophyte) with asexually (sporophyte);  gametophyte 

prevailing  

ÅReproduction - by moving cells (sperms)  

ÅFertilization - depends of  aqueous environment 



? What is it Gametophyte and Sporophyte?  

Tokyo Palace collection (Japan) - white pine Bonsai 

- the oldest known specimen of Bonsai in the world 

(at age 500 years and above) 







Trends in plant evolution 



Life cycle in moss - alternate two generations - sporophyte and 

gametophyte - haploid gametophyte prevail (which we define as 

a moss) 

 

! In the other groups of Vascular plants from moss above - the 

real plant is sporophyte, which is dominate by size and function in 

life cycle!  





Moss sporophyte produces  spores, which  

spores germinate to form an alga-like 

filamentous structure called the protonema. It 

represents the juvenile gametophyte. The 

mature gametophyte consist of stem,  which 

may be simple or branched and upright or 

prostrate; simple leaves, usually only a single 

layer of cells with no internal air spaces, 

often with thicker midribs; and do not have 

proper roots, but have threadlike rhizoids that 

anchor them to their substrate.  

Moss sporophyte - the capsule   

Moss spores  Protonema - juvenile gametophyte 



Moss sporophyte - spore bearing  capsule, which is 

one of the main taxonomic features defining the 

various type of mosses 

Bryophythes  (Mosses)  



At a certain stage of their development,  the  sex organs (gametangia = 

sporocarpia)  are formed -  male (Antheridia)  & female (Archegonia) 
 

Bryophythes  (Mosses)  



  Reproduction - 2 types: 

ÅAsexual (vegetative)  - by buds (propagules) 

 

Bryophythes  (Mosses)  





  

 Mosses use : 
ÅCirculation of substances - facilitate decomposition of dead 

wood 

ÅPioneer species - first settled on disturbed habitats 

ÅErosion control function 

ÅCreate havens for different groups of organisms - insects, 

small animals, etc. 

Å Fuels - peat mosses 

Å Accumulate chemical elements - including radioactive ï   

bio monitoring 

Å In bits - woven containers, bedding, diapers 

 

 
 

Bryophythes  (Mosses)  



Mosses uses 



         Bioreactor powered by Physcomitrella patens  

Bryophythes  (Mosses)  



 

 

 

    Bryophytes include  three lineages: 

 

Å   Phylum Bryophyta -  Leaf Mosses (approximately 

12,800 species worldwide) 

Å   Phylum Marchantiophyta - Liverworts 

(approximately 6,000 species worldwide) 

Å  Phylum Anthocerotophyta - Hornworts 

(approximately 150 species worldwide) 

 

 
 

 

 

 

Bryophythes  (Mosses )  
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Phylum Bryophyta 

 

CLASSES: 

 

 

1. Class Bryopsida 

2. Class Tetraphidopsida 

3. Class Polytrichopsida 

4. Class Oedopodiopsida 

5. Class Andreaeopsida 

6. Class Andreaeobryopsida 

7. Class Sphagnopsida 

8. Class Takakiopsida 
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 Mosses in the Class Bryopsida are commonly known as the ñjoint-

toothedò or ñarthrodontousò mosses.  



Gametophyte :  

Protonema - moss spores germinate to form 

an alga-like filamentous structure called the 

protonema. 

Leaves - spirally arranged, composed of one 

row of cells 

 



 Mosses in the Class Polytrichopsida are often considered 

as pioneer plants .   

Leaves -   largely resemble to those of 

higher plants: 

Åcostate, with well-developed 

photosynthetic tissue 

Åphotosynthetic lamellae with  air 

spaces -  for gas exchange  

Åwaxy cuticle cover the upper cells  

Å  presence/absence of hairpoints and 

colour.  



 The vascularization in 

Polytrichopsida is well developed 

and presented in hydroids (water 

conducting cells; in the center) and 

in leptoids (sugar conducting cells; 

external to the hydroids), as well as 

in cortical cells, which may be a key 

in allowing some species in this 

class to be relatively large. Note the 

leaf trace visible in this stem cross 

section.  

 

 

Dawsonia superba produces some 

of the largest gametophytes in the 

world of mosses, some reaching 

heights of 50 cm.    



Polytrichum juniperinum 

Funaria hygrometrica 



Hypnum cupressiforme 

Bryum argenteum 



Leucobrium glaucum 



 Class Sphagnopsida - a group of  ñPeat mossesò  -  the 

most economically valuable class of mosses.       



 

The gametophyte of Sphagnum has :  

Åtwo types of branches - pendant and 

divergent. The pendant branches hang 

down along the stem, which aids in the 

capillary movement of water, while the 

divergent branches stick out of the stem 

at about 90 degrees.   

Åcapitulum  - a cluster of young 

developing fascicles, located at the apex 

of the main shoot  

ÅThe leaves of the 

class Sphagnopsida are one-cell thick 

(unistratose), arranged spirally and lack 

costa. Furthermore, the leaf tissue 

consists of two cell types: chlorophyllose 

cells and hyaline (colorless) cells.  



 The chlorophyllose cells -  

possess chloroplasts and form a 

network pattern in the leaves.  

 The hyaline cells are dead at 

maturity and have one or more 

pores, which function to retain water 

and allow access to the 

environment.  

The central part of the stem has 

a cylinder - ñwoodò.  The outer 

layer of the stem, also referred 

to as the cortex, is also 

composed of hyaline cells, 

which are called cortical cells.  



Sphagnum squarossum 



Sphagnum mosses usage 



 Class Marchantiopsida are commonly known as the 

ñliverwortsò due to the shape of hepatic liverworts, which remind  

the shape of a liver. According to an old medical doctrine, this 

resemblance indicated that liverworts could cure illnesses of the 

liver.   



 Main features: 

- Live  in harsh environments where many organisms find it 

difficult to live and reproduce 

- some species of Marchantiophyta rely on photosynthesis, while 

others form symbiotic relationships with different groups of fungi 

(typically located on their rhizoids).  

- have oil bodies 

The function of oil bodies is 

currently unknown, but they 

may serve to deter 

herbivores or to aid in 

protection from the cold or 

UV rays.  



 The gametophore of the species in this class is always 

thallose. The thallus  is dichotomous branching,   covered by 

epidermis.  

 

 The two sides of the leaves have different structure: 

Å dorsal epidermis - with pores (air chambers)  

Å ventral epidermis ï consist of colorless rhizoids and scales.  



Sexual reproductive organs - archegonia and antheridia 



Asexual reproduction - propagules 



  Class Anthocerotopsida - Hornworts 

 The Hornworts grow on siliceous rocks, and are distributed throughout 

the world predominantly in colder climates, such as at higher elevations or at 

higher latitudes. The species in this class are typically blackish to dark reddish-

brown and form short and brittle tufts or turfs. Unlike in some other classes, such 

as the Bryopsida, the protonema in the Andraeopsida is thalloid or missing.   

Anthoceros rupestris 



Anthocerus agrestis 



 An important feature of this class concerns the unique 

structure of the sporangium - with hornlike form. At the time of 

spore ripening, sporangium is opening at the tip as  lantern, hence 

the members of this class are popularly referred to as the ñlantern 

mossesò.  



The Major Divisions of Land Plants 





 Seedless vascular plants (Lycophytes)  

The group include: 

ÅPteridophyta Division - Ferns and ferns allies: 

ÅLycopodiophyta Division -   clubmosses , spikemosses, quillworts   

ÅPsilotophyta Division  -  whisk ferns  

ÅEquisetophyta Division -  horsetails  

Main features:  

Å the sporophyte grows out of the gametophyte, the two are attached, 

dominant generation in Lycophytes is the sporophyte generation . 

Å Sporophyte consist of roots, stems, and leaves, have well develop 

vascular system 

ÅThe sperm are flagellated and required water for reproduction.  

Å  Many of the seedless vascular plants were once tree-sized. During the 

carboniferous period (near the end of the Paleozoic), these plants were so 

abundant that in some areas, their remains accumulated faster than they 

decomposed. These accumulations produced our fossil fuels. 

 



 Lycophytes are distinct from most other plants, by having microphylls, a 

primitive form of leaf. Microphylls are a few evolutionary steps on from the leaves of 

mosses, which are mostly one cell thick and without specialization. Microphylls can be 

many cells thick, with special cells for the epidermis and vascular tissue. They are not 

necessarily small, but they are simpler than normal leaves, which are called megaphylls. 

Whereas megaphylls have a complex network of veins, or a number of veins running 

from base to tip, microphylls have a single, unbranched vein. 



Lycophytes sporophyte consist of: 
Å  root, stems and leaves; leaves are called microphylls, which are small and contain 

only one unbranched vein. At the top of the stem spike - like or cone - like sporangia 

are clustered, often form a strobilus structures. A strobilus is a cluster of modified 

leaves (sporophylls) that bear sporangia. Spores are produced by meiosis in 

sporangia. Homosporous species produce only one type of spore, while 

heterosporous species produce two types of spores.  

 

The dominant generation in lycophytes is the sporophyte 

 generation which produces spores for reproduction. 

 

Lycophytes gametophyte consist of: 
Prothallus -  subterranean mass of tissue,  

developed from the spore; considerable  

by size and bears both the male and  

female organs (antheridia and archegonia);  

attached to substrate with rhizoids.  

After fertilization a young sporophyte 

develops from zygote.  

Prothallus  represents the juvenile  

gametophyte.  



CLUB MOSSES (Order Lycopodiales) - 

living and extinct plants with primary growth 

only; homosporous;  

Main genera:   

Genus Huperzia (300 species), 

Genus  Lycopodium (40 species)  

Genus Lycopodiella (40 species)  

 

The club mosses include around 400 species 

of lycophytes from the class Lycopodiosida. 

The vast majority of species are found within 

a single genus known as Huperzia, which are 

sometime referred to as the fir mosses. 

 

They are found all around the world, most 

commonly growing in rainforests on the trunks 

of trees but some species inhabit Arctic 

regions and the southern end of South 

America. The most significant difference 

between club mosses and other lycophytes is 

that club mosses only have one type of spore. 

Lycopodium clavatum - 

common club moss  



QUILLWORTS (Order Isoetales)  - 

living and extinct plants with secondary 

growth; heterosporous, with endosporic 

gametophytes;  

 

The quillworts are a class of around 150 

species of plants and almost all species 

belong to the genus Isoetes. The 

quillworts rely heavily on water and many 

species live entirely submerged while 

others live in seasonally flooded habitats. 

 

Quillworts are small herbs with long 

narrow leaves that are usually between 

5-20 cm long. Their stems are swollen 

and grow underground; and their roots 

grow in clusters from the base of the 

stem. 

 

Distributed all around the world and 

having survived for more than 200 million 

years, many species of quillworts are 

currently endangered due to habitat loss. 

Isotes lacustris 


