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Unit–2a

Vegetative Propagation and Perennation

2a.0 Objective :

Asexual reproduction in Bryophytes is the most prevalent and efficient
method. The objective of this unit is to acquaint the students with various
mode of vegetative propagation & perennation in Bryophytes.

2a.1 Introduction :

A means of multiplication without involving gametic fusion ( syngamy)
and meiosis that largely occurs by a process of division or separation of a part
body is called vegetative reproduction. One of the characteristic features of
the Bryophytes is their tendeney towards vegetative reproduction by a large
variety of means. In many highly specialized forms, especially the dioecious
species, the sexual reproduction has been largely abandoned and the
propagation of species has become dependent on vegetative reproduction.

2a.2  Various means of propagation and perennation :

Cavers (1899) has made a comprehensive study of vegetative propagation
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in Byopsida and Correns (1903) in Hepaticopsida . A brief a account of various
methods of propagation through vegetative means are as follows:

1. By death and decay of older parts -

This method of propagation is very common in all Hepaticopsida and
Anthocerotopsida. It also occurs in those members of Bryopsida which bear
underground rhizomatous system and erect leafy shoot.
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The older portions of thallus towards the posterior end dies and starts
decaying. The death and decay process gradually proceeds towards the anterior
end. Side by side ,the anterior end grows and forms dichotomously-branched
thallus or thallus lobes. When decaying reaches a dichotomy, the two surviving
thallus lobes become separated and grow independently as new thalli (e.g., Riccia,
Marchantia, Pellia, Anthoceros ).In Funaria it occurs by breaking of secondary
protonema into smaller pieces.

2.  By adventitious branches

The branches similar to parent plant arise at unusual places are called
adventitious branches.

They may arise from the underside of midrib (e.g., Riccia fluitans,
Marchantia, Pellia, Anthoceros laevis etc.) or from the stalk and the disc of
archegoniophore (e.g., Marchantia, Pellia, Anthoceros)

3. Formatian of innovation

Some of the robust divergent branches of Sphagnum gametophore become
more stronger than other branches and continue to grow upward. They develop
tufts of branches similar to main axis. These are called innovations. The
innovations break apart from main plant and become established as independent
plants (e.g., Sphagnum).

4. By cladia

These are small detachable branches or brood branches which are of two
types :

a) Leaf cladia, arising from the individual cells of the leaf as in Bryopteris
fruticulosa, Plagiochila, Bazzania and Frullania fragilifolia and -

b) stem cladia, originating on the stem and occupying the same position
or the sexual branches, e.g., Leptolejeunea, Bryopteris fruticulosa.

5. Separation of whole shoots e.g., Pohlia nutans or shoot tips e.g.,
Campylopus piriformis. It can be a most effective means of spreading a plant.

6. By tuber - The tubers are thick-walled perennating organs, which serve
as the means of vegetative reproduction. A few species of Riccia (e.g, R. discolor,
R billardieri , R perennis etc) develop tubers at the end of growing season which
resume growth in the next growing season.
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A few species of Anthoceros produce storage perennating tubers e.g., A.
laevis arise from behind the growing point ,A. tuberosus formed along the margins,
A. himalayensis, stalked tubers arise from ventral surface. They develop 2-3
corky superficial layers which enclose and protect the living cells of parenchyma.
The tuber survive and tide over the unfavourable dry conditions. They resume
growth in the next growing season.

7. Persistent growing apices: A few species of Riccia ( e.g., R. discolor)
perennate the unfavourable conditions by their persistent growing apices. They
grow down into the soil and become thickened .They resume growth in the next
growing season. The thalli of Anthoceros pearsoni and A .fusiformis dry up in
summer but their growing point alongwith adjacent tissue survives. These growing
apices perennate probably due to presence of lot of mucilage which retains
water and avoid dessication.

8. By Gemmae : Gemmae are organs of propagation with definite form but
different from the parent plant from which they arise. Gemmae are commonly
formed in the genera of Hepaticopsida less common in the Anthocerotopsida but
to somewhat lesser extent in Bryopsida.

Hepaticopsida — In Marchantia the gemmae are produced in special cup
shaped structures called gemma cups, attached on the dorsal surface of thallus.
Each gemma is discoid, multicellular’, green body in which the two growing
point are situated in the shallow lateral notches. They are attached on the floor
of gemma cups by single-celled stalks. They get detached and grow into new
plants.

Anthocerotopsida — Gemmae borne along the margin and dorsal surface
of thallus e.g., Anthoceros glandulosus, A propaguliferus and A. formosae .

Bryopsida — Stalked, multicellular, green, lenticular gemmae at the tip
of the shoot surrounded by a cup-like structure formed by widened leaves, e.g.,
Tetraphis pellucida.

9. Formation of Secondary protonema - The formation of protonema
from methods other than germination of spores is known as secondary protonema.
The marginal cells of primary protonema in Sphagnum multiply and become
filamentous. The apical portions of these filaments develop secondary protonema.
The adult gametophores may be formed from secondary protonema.
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The secondary protonema, similar to primary protonema, may be formed
from any cell of detached stem, leaf or rhizoids under moist conditions in Funaria.
They develop buds and grow erect leafy shoots. The secondary protonema, from
primary protonema, are also formed in Polytrichum.

10. Apospory - The formation of gametophyte directly from the cells of the
sporophyte other than a spore is called apospory. Production of new thalli from
the cells of sporophyte (usually form meristem, sub - epideremal or sporgenous
region) have been reported in Anthoceros. These thalli are actually diploid but
they resemble gametophytic thalli.

2a.3 Question for Exercise

1. Describe the different methods of vegetative reproduction in Bryophyte?

2. Write notes on

a. Gemmae

b. Apospory

2a.4 Suggested Readings

1. An Introduction to Embryophyta : Bryophyta by N.S. Parihar

(Central book Depot)

2. Bryophytes : Morphology, Growth and differentiation by Dr. (Mrs.) Prem
Purl (Atma Ram & Sons)

3. Bryophyta by Dr. H.N. Srivastava

(Pradeep Publication)






