
EVOLUTION OF BRYOPHYTES 
There are two theories regarding Evolution of Bryophytes:  

(i) The first theory is known as up-grade or progressive evolution theory 
(ii) The second one is called down-grade or regressive evolution theory 

According to these theories the evolution in bryophytes is as follows: 
 
1. Progressive (Up-Grade) Evolution Theory: 

According to this theory there is progressive evolution which means that it starts with simple forms and 
terminates in complex forms. Cavers (1910), Campbell (1940), and Smith (1955) supported this.  According to them 
the primary gametophytes possessed dorsiventral, prostrate thallus showing simplicity in their external and internal 
structures. 

According to this theory the first evolved bryophyte was Sphaero-Riccia, a hypothetical type which combined 
the present day genus Sphaerocarpos  & Riccia (Proskauer, 1954). Contrary to it Campbell considered Riccardia and 
Metzgeria as primitive bryophytes. However, Cavers (1910) proposed progressive theory and showed a phylogenetic 
line of evolution in bryophytes. 
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According to the first line of evolution the primitive plants proceeded upto Marchantiales where the tissue 
differentiation in thallus took place in the form of epidermis, pores and air- chambers with chlorophyllous filaments in 
the sex-organs (antheridia and archegonia) in definite receptacles. 

The second line culminated in Jungermanniales and retained the simplicity in the thallus (gametophyte) 
without air pores but with lateral expansions known as wings or leaves. On the ventral surface of the thallus the multi-
cellular filaments developed which later on converted into scales or under leaves with chlorophyll. On the other side, 
the thallus developed distinct mid-rib and thin wings. 

Later on these wings divided up into definite segments and became leafy in structure. The Anthocerotales 
developed as one line from the Jungermanniales by elaboration of sporophyte while retaining the simple gametophyte. 
The Musci (i.e., Sphagnales, Polytrichales, Bryales) arose from Anthocerotales. 
 
2. Regressive (Down-Grade) Evolution Theory: 

According to this theory the primitive bryophytes were mass-like in appearance. They had erect leafy shoot 
with radial symmetry like that of mosses. From mosses the evolution proceeded through Acrogynous Jungermanniales, 
Anthocerotales and Marchantiales. 
 

This view has been supported by Wettstein (1908), Kashyap (1919), Church (1919), Evans (1930), Mehra 
(1957), Pande (1960), Praskauer (1960), Fulford (1965), Zimmermann (1966), Udar (1970), etc. Mehra (1957) 
proposed a common origin of Anthocerotales and Psilophytales through Antho-rhyniaceae stalk. 

 

 
 

On the basis of his ‘condensation theory’ Mehra (1957) explained the course of evolution in Bryophytes. 
According to him it is after the regressive deviation of Marchantiales, a line of progressive evolution terminates in 
Marchantiaceae and both Marchantiaceae and Ricciaceae are the extreme forms in evolution in two different lines. 

Here the thallous forms originated from foliose forms in Metzgerineae. According to Mehra the 
Anthocerotales have not arisen from Hepaticeae but from the separate stock called Antho-rhyniaceae stock which 
splitted into Rhyniaceae and Anthocerotales. 
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