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Changes During Succession 

Ecological Succession: Changes in the Composition or Structure of an Ecological 

Community! 

Ecological succession, a fundamental concept in ecology, refers to more or less 

predictable and orderly changes in the composition or structure of an ecological community. 

Succession may be initiated either by formation of new, unoccupied habitat (e.g., a lava flow or 

a severe landslide) or by some form of disturbance (e.g. fire, severe wind throw, logging) of an 

existing community. 

If the development begins on an area that has not been previously occupied by a 

community, such as a newly exposed rock or sand surface, a lava flow, glacial tills, or a newly 

formed lake, the process is known as primary succession. 

If the community development is proceeding in an area from which a community was 

removed it is called secondary succession. Secondary succession arises on sites where the 

vegetation cover has been disturbed by humans or animals (an abandoned crop field or cut-over 

forest, or natural forces such as water, wind storms, and floods.) Secondary succession is 

usually more rapid as the colonizing area is rich in leftover soil, organic matter and seeds of the 

previous vegetation. In case of primary succession everything has to develop a new community. 

1. Causes of Plant Succession: 

Autogenic succession can be brought by changes in the soil caused by the organisms 

there. These changes include accumulation of organic matter in litter or humic layer, alteration 

of soil nutrients, change in pH of soil by plants growing there. 

The structure of the plants themselves can also alter the community. For example, when 

larger species like trees mature, they produce shade on to the developing forest floor that tends 

to exclude light-requiring species. Shade-tolerant species will invade the area. 

Allogeneic changes are caused by external environmental influences and not by the 

vegetation. For example soil changes due to erosion, leaching or the deposition of silt and clays 

can alter the nutrient content and water relationships in the ecosystems. 

Animals also play an important role in allogeneic changes as they are pollinators, seed 

dispersers and herbivores. They can also increase nutrient content of the soil in certain areas, or 

shift soil about (as termites, ants, and moles do) creating patches in the habitat. This may create 

regeneration sites that favour certain species. 



Climatic factors may be very important, but on a much longer time-scale than any other. 

Changes in temperature and rainfall patterns will promote changes in communities. As the 

climate warmed at the end of each ice age, great successional changes took place. 

The tundra vegetation and bare glacial till deposits underwent succession to mixed 

deciduous forest. The greenhouse effect resulting in increase in temperature is likely to bring 

profound Allogeneic changes in the next century. Geological and climatic catastrophes such as 

volcanic eruptions, earthquakes, avalanches, meteors, floods, fires, and high wind also bring 

allogeneic changes. 

2. Clément’s Theory of Succession/Mechanisms of Succession: 

F.E. Clement (1916) developed a descriptive theory of succession and advanced it as a 

general ecological concept. His theory of succession had a powerful influence on ecological 

thought. Clément’s concept is usually termed classical ecological theory. According to 

Clement, succession is a process involving several phases: 

i. Nudation: 

Succession begins with the development of a bare site, called Nudation (disturbance). 

ii. Migration: 

It refers to arrival of propagules. 

iii. Ecesis: 

It involves establishment and initial growth of vegetation. 

iv. Competition: 

As vegetation became well established, grew, and spread, various species began to 

compete for space, light and nutrients. This phase is called competition. 

v. Reaction: 

During this phase autogenic changes affect the habitat resulting in replacement of one 

plant community by another. 

vi. Stabilization: 

Reaction phase leads to development of a climax community. 

A seral community is an intermediate stage found in an ecosystem advancing towards 

its climax community. In many cases more than one seral stage evolves until climax conditions 

are attained. A prisere is a collection of seres making up the development of an area from non- 

vegetated surfaces to a climax community. Depending on the substratum and climate, a seral 

community can be one of the following: 

A hydrosere community: 

Hydrosere 



Community in freshwater 

Lithosere 

Community on rock 

Psammosere 

Community on sand 

Xerosere 

Community in dry area Halosere 

Community in saline body (e.g. a marsh) 

The final or stable community in a sere is the climax community or climatic vegetation. 

It is self-perpetuating and in equilibrium with the physical habitat. There is no net annual 

accumulation of organic matter in a climax community mostly. The annual production and use 

of energy is balanced in such a community. 

Characteristics of Climax: 

i. The vegetation is tolerant of environmental conditions. 

ii. It has a wide diversity of species, a well-drained spatial structure, and complex food chains. 

iii. The climax ecosystem is balanced. There is equilibrium between gross primary production 

and total respiration, between energy used from sunlight and energy released by decomposition, 

between uptake of nutrients from the soil and the return of nutrient by littefall to the soil.  

iv. Individuals in the climax stage are replaced by others of the same kind. Thus the species 

composition maintains equilibrium. 

v. It is an index of the climate of the area. The life or growth forms indicate the climatic type 

Types of Climax: 

Climatic Climax: 

If there is only a single climax and the development of climax community is controlled 

by the climate of the region. 

Edaphic Climax: 

When there are more than one climax communities in the region, modified by local 

conditions of the substrate such as soil moisture, soil nutrients, topography, slope exposure, 

fire, and animal activity, it is called edaphic climax. Succession ends in an edaphic climax 

where topography, soil, water, fire, or other disturbances are such that a climatic climax cannot 

develop. 

Catastrophic Climax: 

Climax vegetation vulnerable to a catastrophic event such as a wildfire. For example, in 

California, chaparral vegetation is the final vegetation. The wildfire removes the mature 



vegetation and decomposers. A rapid development of herbaceous vegetation follows until the 

shrub dominance is re-established. This is known as catastrophic climax. 

Disclimax: 

When a stable community, which is not the climatic or edaphic climax for the given 

site, is maintained by man or his domestic animals, it is designated as Disclimax (disturbance 

climax) or anthropogenic subclimax (man-generated 

Subclimax: 

The prolonged stage in succession just preceding the climatic climax is subclimax. 

Preclimax and Postclimax: 

In certain areas different climax communities develop under similar climatic conditions. 

If the community has life forms lower than those in the expected climatic climax, it is called 

preclimax-, a community that has life forms higher than those in the expected climatic climax is 

postclimax. Preclimax strips develop in less moist and hotter areas, whereas Postclimax strands 

develop in more moist and cooler areas than that of surrounding climate. 
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