@i What do you understand by ecological succession ? Describe
Warious patterns of succession ) _ (Delhi 1992)
What is the dli:fﬂl'*j—'"‘-‘c ctween primary and secondary ecological
lsuccession ? Explain it with the help of suitable examples. |

With suitable examples give an account of ecological succession.

o . (Delhi 1992)
Write an essay on ‘Biotic Succession’ in nature.

Ecological succession may be defined as on orderly sequence of different
pmmunities over period of time in some particular area. Development of
ymmunity in an ccosystem begins with pioneer stages which are replaced by a
ries of more mature communities until a relatively stable community is formed
ach is in equilibrium with local conditions. The progressive development in an
slogical succession can be enumerated as follows :

[. There is usually progressive development of the soil with increasing
depth, increasing organic content and increasing differentiation of layers
towards mature soil of the final community.

2. The height, massiveness, and differentiation into strata of the plant
community increases.,

3. The rate of formation of organic matter per unit area in the community
increases with increasing development of the soil and of community
structure,

4. As density of above ground plants increases, the microclimate within the
community Is increasingly determined by characteristics of community
iself.

. Species-diversity increases from the simple communitics of early
succession to the richer communities of late succession.

. Populations of pioneer stages rise and fall and replace one another with
- the ime gradient due to interspecific and intraspecific competition Ifor

space provide a continuing course of succession through the modification
“of environmental factors such as soil, moisture and humus. The rate of this
_replacement shows through the course of succession as smaller and
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short-lived pioneers (hm““)l'x‘*cd
replaced by larger and longer-1i
ONes.

7. Consequently, the relative stability "1"{ JL
the communities increases and ‘”“: —_— R
final community which is usudii L”S_Em
stable is called climax community. N
Itis dominated by longer-lived plants JL
which maintain their populations 11
equilibrium with community
composition.
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Kinds of Ecological Succession

Ecological succession may be of the
following two types :

1. Primary succession : When succes-
sion begins on an area which has not been
previously occupied by a community (e.g-» @
new exposed rock area, sand dunes,, new
islands, deltas, shore or a recent lava flow), it
1s known as primary succession. The first
group of organisms (plants or animals) which
becomes estabilished in such an area is
termed the pioneer community.

2. Secondary succession : When com-
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munity development is proceeding in an area

: : * i resentati
from which a community was removed and Fig. 1. H}’P”t?e"'c?;r?fal Suczzﬂﬁp;
where nutrients and conditions for existence the process of ecolog SSiex
are already favourable, €.g., cut over forest, s

abandoned cropland and ploughed field, it is termed secondary successj
Secondary succession is more rapid because some organisms are already preg,

Moreover, previously occupied territory 1s more receptive to commun
development than the sterile areas.
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Patterns of Succession

Depending upon the types of habitat and varying amount of moisture, {(
cuccessions are variously designated. The chief patierns are hydrosere

hydrarch (in water), xerasere or xerarch (in dry conditions) and mesrarch
mesosere (an intermediate type with adequate moisture).
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y. Moss stage : With the
JEL‘.UITIUhl[i{)n of dl_l-'-*fl and
qmus in small quantities, the
epvironment 18 ;lllcrcd enough
o allow the establishment of
ccondary communitics 1 a
ather  definite  sequence.
Scattered patches of mosses
sich as  Tortula, Grimmic
brum and Barfula etc., begin,
o invade the environment that
had so far been dominated by
Ii‘chcn::. Later on, mosses like
Funaria, Sphagnum and Polytrichum make their appearance.

~ Among the animals, mites become more varied, some smali spiders and
g wils as well as tradieardes become associated with this secondary
“mmunity, ]

#.’H. 2. Stages of primary succession on a bare rock.
Hatched area indicates increacing depth of soil.
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Acacia. Prosopts, Capp

. Shrub stage : Further modification of the envire
or the germuination and gros of shrubs and pere
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With the approach of shrubs. the animals also become vivid and
and join hands with the vegetation in alterine the ens IroOnment. T
3. Climax forest : With the eswablishmeant of <

formed and environment becomes inc=

O § -

nd mor
“humid. This favours the
woody trees. In the beginning. trees show stented Srowth and are sparesa]y, L8
Finally. a2 climax forest commumity is established. The climax mmmu‘q‘;gﬁ‘*
'ast aggregation in the successional series. It the climax conditions da chiag
no catastrophic event alters the ares. the community maintains indefinitely -
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2. Hydrosere

Hydrosere or hvdrarch is succession state in water. A freshlv buils pond

tzken as a most suitable example of hydrarch succession. The various Slace.
hydrosere can be enumerated as follows - =3

1. Submerged stage : In initial Siages waler Is poor In nutrients and da
life. The pioneers in an aguatic habitat are plankions. The phvtoplankio
floating or suspended in water and multply. With the death nfph}'toplankmngm
zooplanktons. the substratum is enriched with organic matter. As water becon:

rich in organic and mineral substances. ceriain rooted submerged hydrophy

make their appearance. Prominent among them are Ceratophvilum. Poramogen

Vallisneria and Utricularia. etc. Bv the death and decayv of these plants ther.

further enrichment of the medium. With the increase in nutrients, the level of &
pond is raised and it becomes shallow.

VoiZ,

2. Floating stage : When the water level in
deep floating plants begin to appear. W

Trapa and Monocharia, etc. These have their roots rooted in the mud and ther

leaves freely floating at the surface. Later on. free floating plants like Lemn
Azolla and Wolffia grow profusely to cover the water surface. ﬂ]

3. Reed-swamp stage : As the water body becomes shallow by silting ax)
removal of water by transpiration, the environment becomes less suitable fﬂl;rlf’i‘z
free floating and submerged

plants. Now reed-swampy plants like Tipha. Ru
and Sagirtaria invade the area. The red-swamp plants buitt—up the shores F

retaining the sediment and accumulation of plant remains. Beavers. muskrats an:
other animals carry materials into the pond. deciduous vegetauon blows in fros
the shore, and silt is carried in from the surrounding land. Rafts of vegetat

*d

the pond remains only 6 to &
These plants include Nymphaea, Nelumbiz
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Fig. 3. Gradual succession of a pond into a forest.
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E. 5. Woodland stage : As succession continues, the soil is further built up. so
§;;_that it becomes drier and is also changed chemically. In time certain smaller
- species of trees invade the area, taking the place of the shrubs, and eventual ly full-
sized forest trees will dominate the scene. At the same time when the vegetation 18
- undergoing these profound changes in the hydrarch succession, the animal life of
\ the community is correspondingly altered. Fish, beavers and muskrats are

Sy

- gradually excluded and land vertebrates make their appearance. |

6. Mesosere : It is an intermediate type, with moisture present in adequate
- amounts. The successional series is much shorter because moisture conditions are
-Eimpre ideal, and the initial water problems that must be resolved in a xerarch or
-l!}'tf}mrcl1 lype of succession are non-existent. In actuality, the conditions towards
- Which hydrarch and xerarch communities are gradually progressing are those that

_ft:;ail in the mesrarch series, thus giving the later type of sequenual pattern a
Ea start.



