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Learning outcomes

• Understand the basic concepts, causes , stages , types of succession 
and theories of Climax and its types

• Convey the significance of Ecological Knowledge needed for 
applying in field 

 
• Intended to highlight the importance of  disturbances (natural and 

man made) & its consequences in ecosystem and its future course



Overview of Presentation

• Learning outcomes
• Concept of Ecological Succession
• Importance, Types, Process & Examples 
• Concept of Climax & Theories ,Types of Climax
• Applied aspects 



Time to Think/Guess

What would have happened after?
• Glacial retreat of Glacier Bay, Alaska?
• Eruption of Mt.Helena Volcano?
• Flooding in a National Park
• What the above have in common on 

their action on ecosystem?

IMPORTANCE TO HAVE CORRECT 
ECOLOGICAL KNOWLEDGE 
• Will the logged forest recover to become 

similar old-growth forest in the future?
• What is the time frame for this recovery?
• Why it is important to know about forest 

succession?
• HOW RECOVERY CAN BE ACHIEVED?
• HOW LONG IT WILL TAKE?



Plant Succession 
• The gradual replacement of one type of plant community by the other 

in the development of vegetation towards a climax which is the 

culmination stage for a given environment is  referred to as Plant 

Succession. 

• E.P. Odum,-  “Plant succession is an orderly process of community 

change in an unit area.” 



• Salisbury - 

“Plant succession is a competitive drift in which at each phase, until the 

climax, the constituent species render the habitat more favourable to 

their successors than to themselves”

• Succession is a complex universal process which begins, develops, and 

finally stabilize at the climax stage. 

• The climax is the final mature, stable self-maintaining and 

self-reproducing stage of vegetational development in a climate unit. 



Succession and Climax Concept

• The whole sequence of communities that replaces one another in a 

given area is called the “Sere”.

• Its various intermediate stages are called the seral stage

• Communities representing these stage are called the seral 

communities. 

•  Though the seral communities are not clearly distinct, yet they are 

recognized because of some dominant plant species growing in them.
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• The relatively transitory communities are variously called development 

stages or pioneer stages, 

• While the terminal stabilized system is known as climax.

•  Species replacement in the sere occurs because populations tends to 

modify the physical environment, making conditions favourable for other 

populations until an equilibrium between biotic and abiotic  is achieved.



• Plant succession is not a series of steps or stages but is continuous 

and very slowly changing complex. 

• The replacement of vegetation takes place individual by individual. 

There is no jump from one dominant community to other. 

• Dominant spp. of one community will persist along with some new 

migrants for several generations in a given area and bring about 

several changes in the habitat by their deeper shades and leaf litter. 



• When the habitat becomes extremely non-tolerable for the existing 

plants then the plants of next community, that are well suited to that 

habitat, will come and become dominant.

• After several such changes, a stage may come when the habitat 

becomes occupied by most tolerant species that can reproduce and 

perpetuate well. 
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• Thus, the process leads to establishment of climax community; a mature, 

dominant, self-maintaining and slow changing plant community.

•  Climax dominants are the species best adjusted to habitat and are able to take 

possession of the habitat and hold it against the new invading species.

• In the climax stage the  stabilized ecosystem in which maximum biomass and 

symbiotic function between organisms are maintained per unit of available 

energy flow.



Causes of Succession
• The main causes of succession are :

     a) Climatic causes

     b) Topographic causes like  erosion

     c) Biotic causes like grazing, cultivation







• Depending upon the nature of bare area on which it develops, the 
succession may be of two kinds: Primary and Secondary. 

Primary succession: When the succession starts on the extreme bare 
area on which there was no previous existence of vegetation it is called 
Primary succession or autogenic succession. 

• A forest rock surface expose by landslide 

• A new lake formed by construction of a dam 
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Secondary succession: This type of succession starts on the secondary bare area 

which was once occupied by original vegetation but later become completely 

devoid  of vegetation by any process of denudation. 

Secondary succession has fewer stages than the primary succession and the 

climax is reached very quickly in the secondary succession.

• Clear felled forest areas and abandoned agriculture field 
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Secondary succession 
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Process of Ecological succession



Roles of stand & landscape diversity in ecosystem after 
disturbance



Main stages from Grassland to Woodland













Origin and development of communities
Stage 1. Nudation – exposure of new surface.

Stage2. Migration – arrival of seed/ propogules to area from neighbouring.

Stage 3. Germination of seed/propogules. When optimum condition exists.

Stage 4. Ecesis – only few germinated seeds/ propogules establishes successfully. 

The successful establishment is called Ecesis.
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Stage 5. Aggregation – number of individual and species increases. This process is 

aggregation.

Stage 6. Colonization – the plant that initially colonize and aggregate are called 

pioneers. 

Stage 7. Competition 

Stage 8. Invasion – newer and more aggressive species 

Stage 9. Stabilization – leading to climax vegetation.  
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Monoclimax and Polyclimax Theories

• Regarding the number of climax in a given habitat or climatic region there are 
two different theories:

• Monoclimax theory:  According to Clementsian, there develops only one true 
climatic climax in a particular climatic region. This concept is generalized as 
monoclimax theory.

• As per FE Clements, in  a given reason, all lands are faces, eventually tend to 
be occupied  by a single kind of community which is a climax. 

• The factors determining climax is regional climate. If regional climate is stable, 
climax community will maintain stability indefinitely. 
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Monoclimax Theory



 Poly climax Theory

• Polyclimax theory: it  holds the view which is opposite to monoclimax 
concept. It defines climaxes as the stabilized and self-maintaining 
plant communities and considers that a numbers of climaxes may exist 
in a given area.

• In Poly climax hypothesis, different climax communities are possible 
on different sites.

• As per RH Whittaker, there is only one big climax community that 
varies according to soil, slope and other habitat factor. 43



Codominanace of two climax tree species



Different types of climax 

• Climatic climax – due to climate 
• Sub climax – due to interference 
• Edaphic climax – soil factors 
• Pyral climax – due to fire
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Climatic climax – sal 

• Tropical wet evergreen 

• Tropical moist deciduous 

• Moist shiwalik   and himalayan forests
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Edaphic climax  
• The climatic climax is achieved where physical conditions of the substratum are not so 

extreme as to modify the effects of prevailing regional climates.
• Climatic climax is term used for general climax.

• Sometimes the climax is greatly modified by the physical conditions of soil such as its 
topography and water content. Such a climax is known as edaphic climax.

• Sal forests from a pioneer plant association of Acacia catechu and Dalbergia sissoo in the 
Gangetic alluvium of Uttar Pradesh is a typical example of plant succession.

• Sal 
• Heavy clay area – aegle (bael and terminalia) 
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  Edaphic climax 

1. Northern Trop. Wet evergreen - Cane brakes 
2. Southern Trop. Wet. evergreen -Bamboo brakes 
3. Northern Moist  Deciduous- T. Tomentosa
4. Temperate Dry Deciduous- Anogeissus pendula
5. Temperate Dry Deciduous -Bosewellia serrata 
6. Temperate Dry Deciduous–Babul  
7. Temperate deciduous -Hardwickia 

48



Pre climax 
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• In climatic zone, there may be sites which have relatively low, or high moisture supplies. The 
site with low moisture supplies carries a climax vegetation which is more xerophytic then 
general climax. This climax is called  pre –climax.

• Chir Pine forests in exposed ridge in sub tropical broad leaved forests of oak is pre –climax.

• Moist teak adjoining evergreen forests in TN



Post climax

• A climax with more mesophytic vegetation on shelter sites, than the general climax 
is called post climax. 

• More cool and moist area 

• Damp sites of semi evergreen forests in sal zone converted into evergreen forests 

• Chir pine  converted into oak
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Sub - Climax
• A vegetation which is not a climatic climax, but stable under continued influence of some biotic 

factor is called sub-climax.

• If biotic factor are removed or controlled, sub-climax will proceed towards general climax.

• Teak and sal forests in moisture zones is sub-climax. 

• If these forests are not subjected to grazing and fire it will change into  mesophytic vegetation 
of mixed species. 
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Retrogression 
• Succession is a process of development and at early stages in succession, more developed 

plant communities are present, than the previous stages.

• The process of development of communities can be reversed by some adverse influences. 
These influences may be man made or natural.

• The plant communities may not be improved over previous stage but resemblances of what 
had existed in earlier stage. This is known as Retrogression.
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• In Retrogression is marked by appearance of species  which are lower in height 

and more xerophytic in character, than those they are replacing.

• Examples of retrogression :

(i) Profuse regeneration of Adina Cordifolia in Sal forests in South Raipur (MP)

(ii) Replacement of Oak (Quercus incana) in Himalaya by pure stand of 

Rhodoedendron.
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SUCCESSION AND CLIMAX 
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� Types of new sites (primary succession) in India 
• Alluvial- riverian 
• Estuarine 
• Sand dunes 
• Land slips 
• Screes (dry/ cold area, mountainous areas)
� Colonization of the site 

• Riverian 

– Water as main source- Shisham, Trewia, 

– Air borne spp.- Khair, populus, alnus



• Landslips 

– Seed by wind dispersal 

– Alnus, populus, Blue pine 

• Sand dunes 

– Coastal – casuarina 

– Shifting  land sand dunes – herbs, shrubs 
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• Hydrarch succession – wet environment 

      -     Water, wet land, marshy land 

• Mesarch succession – moist environment mainly in deep and 

texture soils 

• Mainly secondary succession 
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• Oligortrophic succession–poor nutrient  environment 

• Mesotropic succession–balance nutrient environment 

• Eutropic succession–fertile and rich environments 

• Allogenic succession–geological processes change the physical 
environment which in turn changes the biota
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Hydrosere: The plant succession which start in the aquatic environment is called “hydrarch”. A 
series of changes taking place in the vegetation of hydrarch is called hydrosere.

Halosere: It is special type of sere which begins on a salty soil or in saline water.
Xerosere: When the vegetational succession develops in xeric or dry habitat, it is called xerarch 

or xerosere. Xerosere may be of two types: 

 i) Psammosere: It refers to the vegetation succession that begins on the sandy habitat.

ii)  Lithosere: It refers to succession that occurs on rock surface.
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• Successions which depends upon the moisture condition of 

the place. 

Xerarch – Dry condition such as bare rock, wind blown sand, 

rocky slopes 

• Stage –I rocks,  in hospitable environment 

• Stage –II lichens, mosses- tolerating drought and production 

of organic matter 

• Stage –III more shrubs 

• Stage –IV tolerant trees 

60



61



Example of Plant Succession 

• Evolution of Sal forests from a pioneer plant association of Acacia catechu and 
Dalbergia Sissoo in gangetic alluvium of UP is an example of plant succession.

• The stages in succession of Sal are:-

(i) Acacia Catechu – Dalbergia Sissoo
(ii) A. Catechu – Holoptelea  - Adina – Albizzia

(iii) Holoptelea – Adina – Lagestroemia parviflora – Salmalia – Terminalia belerica.
(iv)  Adina – Lagerstroemia parviflora – Terminalia –Shorea
(v) Shorea – Lagerstroemia –Terminalia –Adina.
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Typical succession (Riverian)

1. Saccharaum Munja, Saccharaum Spontaneum, Tamarix  
2. Khair (Acacia catechu)- shisham 
3. Khair – Holeptelia – Adina – Albizia 
4. Holeptelia – Adina – Lagerstromia –  Salmaila – Terminalia Ballerica 
5. (a) Adina – lagerstromia- Terminalia – Shorea  (b)Adina – Trewia 
Toona (Moist) 
6. Shorea – Lagerstromia- Terminalia– Adina and Jamun



Plant Succession in Himalayas in the altitudinal zone of 2400 – 
2700m.

• Shrub association – blue pines – mixed forests of blue pine, 

deodar and spruce - mixed coniferous forests of deodar, 

spruce and fur.
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� Succession (coniferous) 

1. Shrub 

2. Blue pine 

3. Deodar, Spruce, Blue pine 

4. Spruce, Fir, Deodar
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Shifting sands in Spain



Succession on a sand dune



As DFO the application & understanding 
of succession& climax is significant 

• Riverine succession and woody succession challenges for park 
managers 

• Managemental decisions like river training, reintroduction/ 
Translocation of  wild animals, controlled burning 

• Silvicultural operations-Thinning operations ,Felling operations(Clear 
felling, Selective felling)



Contd…

• Threats like Grazing, Fire, Deforestation, Clearing for Shifting cultivation, 
fragmentation/Honey combing due to illegal encroachments, illegal tree 
felling 

• Planting of tree species/fodder species

• Weed removal operations

• Finally role in  Restorative Ecology 



DISCUSSION


