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Gametophytic Phase of Anthoceros:
(i) External Features:
The gametophytic plant body is thalloid, dorsiventral, prostrate, dark green in colour with a 
tendency towards dichotomous branching. Such branching results into an orbicular or semi 
orbicular rosette like appearance of the thallus.
The thallus is bilobed (A. himalayensis, Fig. 1 A) or pinnately branched (A. hallii) or spongy 
with large number of sub-spherical spongy bodies like a gemma (A. gemmulosus fig. 1 C) or 
raised on a thick vertical stalk like structure (A. erectus, fig 1. B).
Dorsal Surface:
The dorsal surface of the thallus may be smooth (A. laevis) or velvety because of the 
presence of several lobed lamellae (A. crispulus) or rough with spines and ridges (A. 
fusiformis). It is shining, thick in the middle and without a distinct mid rib (Fig. 1 D).

Ventral Surface:
The ventral surface bears many unicellular, smooth-walled rhizoids (Fig. 1 E, F). Their main 
function is to anchor the thallus on the substratum and to absorb water and mineral 
nutrients from the soil. Tuberculated rhizoids, scales or mucilaginous hairs are absent. Many 
small, opaque, rounded, thickened dark bluish green spots can be seen on the ventral 
surface. These are the mucilage cavities filled with Nostoc colonies.

In the month of September and October the mature thalli have erect, elongated and 
cylindrical sporogonia. These are horn like and arise in clusters. Each sporogonium is 
surrounded by a sheath like structure on its base. It is called involucre (Fig. 1 D).





(ii) Internal Structure:
The vertical transverse section (V. T. S.) of the thallus shows a very simple structure. It lacks 
any zonation (Fig. 2 A, B). It is uniformly composed of thin walled parenchymatous cells. The 
thickness of the middle region varies in different species.

It is 6-8 cells thick in A. laevis, 8-10 cells thick in A. punctatus and 30-40 cells thick in A. 
crispulus. The outer most layer is upper epidermis. The epidermal cells are regularly 
arranged, smaller in size and have large lens shaped chloroplasts. In A. hallii the epidermal 
layer is not distinguishable.
Each cell of the thallus contains a single large discoid or oval shaped chloroplast. Each 
chloroplast encloses a single, large, conspicuous body called pyrenoid, a characteristic 
feature of class Anthocerotopsida (Fig. 2 C, D). 25-300 disc to spindle shaped bodies 
aggregate to form pyrenoid.
The number of chloroplasts per cell also varies in different species. In A. personi each cell has 
two chloroplasts and in A. hallii the number may be even four. The nucleus lies in the close 
vicinity of the chloroplast near the pyrenoid (Fig. 2 D). Sometimes the chloroplast enfolds
The air chambers and air pores are absent in Anthoceros. However, in a few species 
intercellular cavities are present on the lower surface of the thallus. These cavities are formed 
due to break down of the cells (schizogenous).
The cavities are filled with mucilage and are called mucilage cavities. These cavities open on 
the ventral surface through stoma like slits or pores called slime pores (Fig. 2 B). Each slime 
pore has two guard cells with thin walls (Fig. 2 F). The guard cells are non-functional and do 
not control the size of the pore.



The pore remains completely open. These pores are formed by the partial separation of two 
adjacent cells. The slime pores represent the vestigial remnants of a previously existing 
aerating system. With the maturity of the thallus the mucilage in the cavities dries out.

It results in the formation of air filled cavities. The blue green algae Nostoc invades these air 
cavities through slime pores and form a colony in these cavities. The presence of Nostoc 
colonies in the thallus of Anthoceros is beneficial for the growth of gametophyte is not 
definitely known.

Pierce (1906) assumed that the thalli without Nostoc grow better than the ones containing 
the endophytic algae. However, according to Rodgers and Stewart (1977) it is a symbiotic 
association.

The thallus supplies carbohydrates to the Nostoc and the latter, in turn, adds to nitrate 
nutrients by fixing atmospheric nitrogen. The lowermost cell layer is lower epidermis. Some 
cells of the lower epidermis extend to form the smooth-walled rhizoids (Fig. 2 B).












































