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Introduction: 

The Sundarban, covering about one million ha in the delta of the rivers Ganga, Brahmaputra 

and Meghna is shared between Bangladesh (~60%) and India (~40%), and is the world’s 

largest coastal wetland (Gopal and Chauhan, 2006). It contains a considerably high floral 

diversity. A total of 245 genera and 334 plant species have been recorded. Twenty-two families 

representing 30 genera represent trees in the Sundarbans (Hussain and Karim, 1994). It supports 

more than 400 species of fishes, 35 species of reptiles, over 300 species of birds, and 42 species 

of mammals (IUCN–Bangladesh 2001, Islam and Wahab 2005). In comparison to these two 

countries, mangrove biodiversity has been studied in Sri Lanka at a lesser extent (Dahdouh-

Guebas et al. 2002, Jayatissa et al. 2002, FAO 2003). Amarasinghe (1996) has identified 23 

species of higher plants though Jayatissa et al. (2002) identified 20 ‘mangrove species’ (major 

and minor components) and at least 18 ‘mangrove associates’ along the southwestern coast of the 

island. 53 species of fish, 13 species of crustaceans, 100 species of birds (including 16 migrant 

species), 9 species of amphibians, 33 species of reptiles and 26 species of mammals (including 3 

endemic species) have been recorded from the Sri Lankan mangroves (Joseph 2004). 

 

 

Figure: The world natural forest of Sundarbans 
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Adoption of silvicultural system in Sundarbans:  

Foresters have traditionally managed mangroves either with silvicultural systems that promote 

tree growth or with ‘no intervention’ to protect critical areas. However, objectives of mangroves 

management in these countries are changing towards maintaining ecosystem diversity and 

resilience to protect endangered species, maintaining an expanse of vegetation as a bio-shield 

against natural disasters, and sustaining the function and dynamics of ecosystems to provide a 

variety of ecosystem services (including production of timber, fuelwood, NWFPs). This means 

that the traditionally adopted silvilcultural systems (such as selection felling system or clear 

felling) should be replaced with more complex systems which are capable of protection and 

production of more diverse forest values with due considerations to the fine-scale variability 

found within forest stands and the spatial and temporal response functions of mangroves to 

manipulation (Coates and Burton, 1997). The system should rely on the use of natural ecosystem 

processes as far as possible. 

In Bangladesh the principal silvicultural system for the Sundarbans mangrove ecosystem was 

‘selection felling’. This system involved selection of individual trees and small coupes for 

commercial felling, based on specified diameter limits. Diseased or otherwise defective trees and 

undesirable species were also removed to promote growth of more valuable species. A 40-year 

cutting cycle was adopted, which was later reduced to 20 years. However, since 1989 harvesting 

in the Sundarbans has been stopped due to a topdying disease caused by Heritiera fomes 

(Siddiqi, 2001). The Sundarbans was managed under a selection system in 1892-1893 when the 

first management plan for the forest was implemented (Curtis, 1933), and the modified selection 

system, which was fine-tuned and adapted during the first three decades of this century, has 

proved to be very appropriate for the sustainable management of the forest. The depletion that 

has occurred in the growing stock has resulted from faulty management decisions rather than 

silvicultural practices (Hussein end Ahmed, 1994)  

In the mangrove plantations no systematic silviculture system is followed (Siddiqi and Khan, 

2004). In India, selection systems and selection cum improvement felling are applied to 

mangroves. Regeneration is generally natural although supplementary planting is often carried 

out (ENVIS, 2002). In the absence of harvesting in natural mangroves the key silvicultural 
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interventions in Sri Lanka are planting and release of seedlings as a rehabilitative measure in 

degraded forest areas (FAO, 2003). 

In selective cutting, each tree must be individually assessed to determine whether it will be cut, 

left, measured, counted, or marked. The single most important factor used to determine what 

trees get harvested is economics. Other factors closely scrutinized include rate of growth, the 

potential for future growth, health and quality of a tree, spacing, and species type. 

Well suited to uneven-aged stands that cannot easily be converted to even-aged without wasting 

considerable growing stock (Understanding Silviculture, 2009). 

 

Figure: Selection felling overview 
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Currently, the mangroves of the Sundarbans are managed under a selection-cum-improvement 

silvicultural system. Separate annual coupes are laid out for timber, fuelwood and pulpwood 

extraction. All types of harvest are carried out in a 20-year cycle where a single harvest operation 

is carried out once in each 20-year period. 

The specific process for Heritiera fomes, which is the principal timber species in the forest, 

involves the laying out of the annual coupe, the marking of sound trees above a predetermined 

exploitable diameter provided their removal will not create any permanent gap in the canopy - 

the harvesting of timber followed by the removal of dry lops and tops and, finally, improvement 

felling of all deformed trees and the thinning of dense stands. This conservative opening of the 

canopy ensures an adequate regeneration of this species, which thrives in partial shade in its 

early stages, while discouraging the regeneration of strong, light-demanding and economically 

less desirable species. 

Excoecaria agallocha is exclusively used as pulpwood and matchwood. All trees above the 

exploitable diameter are harvested in a single operation. In the case of Sonneratia apetala, all 

trees above 30 cm in diameter are removed, provided such removal does not create any gap in 

the forest canopy. Within annual coupes where H. fomes, E. agallocha, Ceriops decandra and 

other mangrove species have been established as understorey, clear-felling of all Sonneratia 

apetala trees is carried out to assist in the establishment of a more valuable crop. S. 

apetala seedlings do not establish under a mature crop of the same species. 

C. decandra is used both for poles and fuelwood. Poles in a coupe are removed following 

selection felling rules as described in the case of H. fomes. During the fuelwood harvest, at least 

one healthy shoot is left in each branch. 

The mangroves of the Rakhine and Irrawaddy regions of Myanmar are similar in composition to 

those of the Sundarbans and they too have been managed under a selection system. However, 

because of the severe depletion of the forest, the opportunity for managing it for productive 

purposes has become limited. 
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Another modification of the selection system is practiced in Indonesia (Soemodihardjo and 

Soerianegara, 1989) where 50 and 10 m wide "no felling zones" are maintained along the coasts 

and river banks. 

Forty Rhizophora, Bruguiera and Ceriops trees above 20 cm in diameter and distributed at a 

distance of about 17 m from one another are retained as seed trees in each hectare of the forest. 

The forests are worked on a 30-year rotation, with a single thinning at age 15, and all trees above 

20 cm in diameter except the seed trees are removed in the final felling. 

Advantages:  

 Fulfills management objectives that require maintenance of some large trees (Heritiera 

fomes) on-site for aesthetic and/or wildlife habitat reasons. 

 Can make the best possible use of the site since the system is both flexible and intensive. 

 May be more flexible in reacting to local changes in markets that influence management 

objectives for tree size and quality. 

 Provide some soil protection through the presence of a continual, variable canopy. Soil 

damage, however, can still be influenced by the nature and extent of roading, and the 

maintenance of roads. Note: With ground-based harvesting, this system may require 

extensive roading. 

 Tend to minimize wind damage. This is not necessarily the case if attempts are made to 

convert even-aged stands to uneven-aged stands using group selection or other methods. 

 May allow for merchantable volume gains, by capturing mortality from frequent 

harvesting entries and from continuous stocking. 

Disadvantages 

 Considerable silvicultural skill is required in planning and executing of selection systems. 

 Felling and extraction must be done with extreme skill and care.  

 Costs are often increased in planning and execution. 

 Tend to favor the most shade-tolerant species for the site when single tree selection 

systems are used. (May not be advantageous if shade-intolerant species are preferred.) 
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However, shade tolerance is relative and depends on the species and subzones. 

Highgrading is a potential problem. 

 Stands often regarded as uneven-aged and more or less balanced when they are not. This 

assumption is made because a wide range of diameter classes or mixed species may be 

present. 

 May incorrectly assume that the allowable harvesting rate is equal to the periodic annual 

increment (multiplied by a factor for the cutting cycle). 

o Stands resulting from highgrading will have a predominance of middle-aged trees, 

even though an inverse "J" diameter distribution is achieved. If these stands are 

cut at a rate determined by periodic annual increment, the average diameter will 

decline for every cutting cycle and the trees available will decrease. 

 Stands often undercut. Quantitative guides are needed to prevent stands from being 

overcrowded with middle-aged trees. 

 The "balanced uneven-aged structure" may become the major goal instead of a means of 

attaining objectives. This may lead to reckless cutting of age classes with desirable, but 

surplus, trees and careful retention of poor trees in sparse diameter classes. This blind 

adherence to diameter distribution may interfere with resource objectives. 

 May be difficult to handle insect and disease problems. The risks from rootrots, dwarf 

mistletoe, spruce budworm, bark beetles, etc., must be considered. 

 While harvest volumes per unit area are low, harvesting is spread over more of the land 

base at a given time, with more frequent entries on the same unit of land. This continuous 

harvesting may not be perceived favorably by the public. 

 Increased site degradation is possible when using certain harvesting methods on specific 

sites. 

 The risk of damage to the remaining trees is present during each harvest entry. 

Conclusion: 

Diverse goods and services are provided by Sundarban mangrove forests and many communities 

are dependent on these formations for survival. In spite of this, only a small portion of global 

mangrove resources is currently under any active management. However, considerable 

information and knowledge on the sustainable management of this forest type is available. Using 
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simple, easy-to-follow silvicultural regimes, forests such as the Sundarbans and Matang have 

been managed for several decades for sustainable production. Moreover, techniques for the 

rehabilitation of sites that have been cleared of mangrove vegetation and put to some other land 

use have been developed and implemented in a number of countries. It is important that due 

attention be given to the management of this important resource and that all viable areas of 

mangrove forests be brought under active management through clearly formulated silvicultural 

regimes. At the same time, further investigation is required to increase the understanding and 

knowledge of appropriate silvicultural practices suited to the wide variety of situations in which 

mangroves occur. 
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