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Even Aged Forest Management in Bangladesh- A Critical Review 

Introduction 

There is an increasing interest in alternatives to the clear-felling system in Bangladesh 

(Anonymous, 2010, 2011). Different groups of the society discuss and demand more 

heterogeneously structured forest stands, for ecological and recreational purposes, and claim that 

such forests are more natural. This is supported by Shorohova et al. (2009) and Angelstam and 

Kuuluvainen (2004) who have shown that pristine boreal forests were characterized by larger 

variation in tree size than earlier assumed. 

Since the birth of industrial-scale forestry, timber harvesting throughout the Bangladesh forest 

has been based on clear cutting, which has been seen either as a logistically efficient way to extract 

pristine timber resources (Canada, Russia) or as a means to organize sustained-yield forestry 

when most of the original pristine forests are logged (Norway, Sweden, Finland). However, 

recent policy demands for more sustainable forestry, including its ecological, economic and social 

goals, have raised questions about the dominant role of clear cutting and resulted in an increased 

interest in alternative forest management systems (Kohm and Franklin 1997; Bergeron et al. 

2002; Gauthier et al. 2009; Puettman et al. 2009).  

The most common practice to harvest mature forests in Bangladesh is clear-felling, or the seed-

tree method, whereas shelter wood and other alternative harvest systems only account for 4 per 

cent (Anonymous, 2009; Axelsson and Angelstam, 2011). Lundström (2008) showed that 

∼6–12 per cent of Swedish forests had <80 per cent of standing volume in one single 20-year age 

class, indicating presence of a second stand layer or a more heterogeneous stand structure. The 

extent of single-tree selection forests, i.e. uneven-aged forests with an inversely J-shaped 

diameter distribution, was earlier estimated to be about one million hectares, of which 600 000 ha 

had >150 m3 ha∼1 standing volume, corresponding to ∼2 per cent of the total forest land in Sweden 

(SOU, 1992). 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3472017/#CR37
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3472017/#CR12
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3472017/#CR22
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3472017/#CR67
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As a response, the leading foresters and state authorities expressed their increasing criticism 

against selective logging practice (Siiskonen 2007). Selective logging was indeed basically 

resource extraction with little or no consideration of long-term sustainability of the resource base, 

for regeneration of the forests. In particular, diameter limit cuts were considered to be the main 

cause of the deteriorated condition and growth of the forests. There were also fears of genetic 

deterioration of the trees due to the selective harvesting of the best quality trees. This led to the 

official banning of selective diameter limit cuts, for example in Finland in the late 1940s 

(Appelroth et al. 1948), and in the state forests in Sweden in 1950. Forestry authorities deemed 

the practice of diameter limit cuts as an unsustainable way to manage the forests. As a result, the 

strengthened forestry administration steered a swift transition from selective cutting practice to 

clear cut harvesting and even-aged management, which incorporated thinning from below. This 

transition was also partly enabled by the availability of improved machinery and inexpensive fossil 

fuels (Esseen et al. 1997). The main motivation for the change to even-aged management was 

to ensure continued and increasing raw material supply for the nationally important forest 

industries. 

This focus on sustained-yield forestry through even-aged forest management also had a strong 

and far-reaching influence on the development and orientation of forest sciences (Jalonen et al. 

2006). A major part of forest research has hitherto focused on issues that are directly related to 

the implementation and practice of the even-aged management system. In contrast, other 

management systems have received little or no attention. Moreover, for example, in Finland 

applying these other practices has been made very difficult or impossible by the forest legislation 

(Siiskonen 2007). One unfortunate consequence of this narrow policy orientation is an 

inadequate development of more general theory and knowledge of various silvicultural 

possibilities (Jalonen et al. 2006). However, this knowledge is indispensable for developing 

novel forest management scenarios in the rapidly changing ecological and socio-economic 

environment. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3472017/#CR84
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3472017/#CR3
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3472017/#CR19
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3472017/#CR33
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3472017/#CR84
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3472017/#CR33
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It is evident that past forest harvesting and management practices have mostly been dictated by 

resource needs and limitations, mediated by technological innovations to intensify forestry. 

However, the even-aged management system has been criticized because of its adverse ecological 

effects (Esseen et al. 1997; Kuuluvainen 2002). Moreover, in a centralized forest policy regime 

the economic objective of forestry was taken to be the maximum sustainable yield. In addition, 

the broader environmental values of forests were given little attention. In the global context the 

importance of tropical areas in pulp and paper industry is growing at the expense of northern areas. 

In Europe the use of woody biomass for energy is rapidly increasing. The changing operational 

environment and changes in social values make it essential to re-evaluate silvicultural practices 

as tools for attaining specific goals set by forest owners and by society. 

 

 

Even Aged Forest Management in Bangladesh 

Even Aged Forest 

A forest composed of trees of approximately the same age is known as even aged forest. A class 

of forest or stand composed of trees of about the same age. The maximum age difference 

admissible is generally 10 to 20 years. Compare uneven-aged stands. 

Naturally regenerated even-aged stands often contain trees of different ages. When assessing a 

forest’s age-class distribution, however, it is important to remember that a typical even-aged 

Oklahoma pine forest is often harvested for sawtimber between 50 to 80 years of age. In forestry 

terminology, this time period is referred to as the “rotation age.” Professional foresters will 

characterize a forest as even-aged if the total range of ages present is less than 20 percent of the 

rotation age.  

In an even-aged forest, trees are usually about the same height. This results in a single canopy 

and is illustrated in Figure 2. While total tree height is relatively uniform, the diameter of trees in 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3472017/#CR19
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3472017/#CR41
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an even-aged forest may vary widely. In a young forest where all trees are free to grow, their 

diameters may be similar. In an older stand, however, crowding and competition begin to 

influence tree growth. Some trees will show dominance because of more favorable growing 

conditions or genetic factors. Other trees will grow more slowly and they will be suppressed. 

Thus, an even-aged forest may contain trees with a wide range of diameters. This is shown in 

Figure 3. Note that even-aged forests are sometimes composed of only one species of tree 

(shortleaf pine for example), but many times contain several species. 

Timber management in an even-aged forest is considered to be economically efficient since major 

operations require only one entry into a stand. Final harvests involve removing nearly all trees 

depending upon the regeneration method chosen. In an even-aged forest, foresters also have the 

opportunity to replant genetically improved seedlings which are more disease resistant, grow 

faster, and possess better timber and visual characteristics. 

 

 

 

 

Plant Species 

Only two of the studies selected for this review reported vegetation changes, and both found that, 

in the short term, the changes in the under-storey species composition (Jalonen and Vanha-

Majamaa 2001) and abundance (Atlegrim and Sjöberg 1996a) were smaller in selection versus 

clear cutting. In their experiment, Atlegrim and Sjöberg (1996a) reported that 4 years after 

harvesting, selection felling (removing 30 % of the number of trees) had a smaller impact on 

blueberry Vaccinium myrtillus abundance compared to clear cuttings. They suggested that 

selection cuttings and better maintenance of blueberries, a major food source for many herbivores, 

is beneficial for the maintenance of biodiversity associated with mature forest conditions. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3472017/#CR34
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3472017/#CR4
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3472017/#CR4
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Volume Production 

Several studies focused on comparing the potentials of the two management systems for timber 

volume production (Table 3). The results obtained were mixed. Mikola (1984) reviewed 

older selection cutting experiments in Norway spruce forests in southern Finland, in which the 

volume growth during a 25-year period in two experiments were 3.1 and 3.9 m3 a∼1 ha∼1. He 

concluded based on growth and yield tables that this level of growth is approximately half of what 

could be expected from an even-aged forest at a similar site and location. On the other hand, 

Lahde et al. (1994) analyzed National Forest Inventory data collected in the 1951–1953 period, 

and concluded that although the density of all-sized (assumed uneven-aged) stands was much 

higher, the average volume growths did not differ between even- and all-sized plots. It should 

be emphasized that the management system of the stands was not known, and the all-sized 

structure of the stands may have developed naturally as much as due to any management actions. 

When comparing stands with the same volume, growth was estimated to be higher in all-sized 

stands. 

Timber Production and Economy 

The major drawback in the studies that analyzed timber production volumes is that they do not 

apply any common systematic setup in making this comparison. Two of the studies (Lahde et 

al. 1994, Lahde et al. 2002), in which volume production was found to be higher in uneven-

aged management, were experimental studies with very short time intervals (11 and 15 years) 

and they actually compare thinning from above to thinning from below. As such the result that 

thinning from above may yield higher volume yield compared to thinning from below is not 

surprising in the light of studies on even-aged-management (Vuokila 1970; Valsta 1992; 

Niinimäki et al. 2012).  

Ecology of Even Aged Forest 

The concept of ecosystem-based forest management incorporates the idea that when extracting 

timber resources, the natural structures, processes and species assemblages of ecosystems, and 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3472017/table/Tab3/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3472017/#CR55
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3472017/#CR47
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3472017/#CR47
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3472017/#CR45
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3472017/#CR99
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3472017/#CR97
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3472017/#CR56
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hence the ecosystem services they provide, are simultaneously safeguarded (Gauthier et al. 

2009). Improved understanding of the intrinsic features of forest structure and dynamics, and 

comparisons with those of managed forests, have provided the impetus for critical re-evaluations 

of forest management strategies for all of the circumboreal forest (Esseen et al. 1997; Bergeron 

et al. 2002; Puettman et al. 2009; Cyr et al. 2009; Kuuluvainen 2009; Shorohova et al. 2009). 

The traditional view was that stand-replacing disturbances (mainly fire) and the resulting even-

aged stand dynamics are dominant natural phenomena for all of the circumboreal forest. In such 

a case, clear cutting would essentially emulate natural forest dynamics. However, this view has 

been abandoned now and the unveiling picture of disturbance and ecosystem dynamics of the 

natural boreal forest reveals much more diversity than the traditional view (Gauthier et al. 2009; 

Shorohova et al. 2008; Kneeshaw et al. 2011; Kuuluvainen and Aakala 2011). 

 

Even Aged Forest Management Process 

The first step in even aged timber management is to select a suitable stand for harvest. Trees must 

be of merchantable size, a desirable species, and in an area accessible to harvesting equipment. 

Once selected, the stand is harvested (usually using feller-bunchers, skidders, and processors). 

Merchantable trees (trees with boles large enough to be sold to a mill) are harvested and 

processed whereas unmerchantable trees (trees that are too small or of an undesirable species) 

are either crushed by machinery or cut to make equipment movement easier. This process is called 

clearcutting, and the end result is a cutblock. At this stage, the forestry company is required to 

replant the same proportion of species that were there previous to harvest. Usually, silviculture 

techniques are employed to ensure that species survive and grow in the proper proportion. Shade-

intolerant species such as trembling aspen (Populus tremuloides) and marsh reedgrass 

(Calamagrostis canadensis) will thrive in the open conditions of a clearcut, outcompeting 

shade-tolerant species such as white spruce (Picea glauca). Mechanical site preparation and 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3472017/#CR22
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3472017/#CR19
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3472017/#CR12
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3472017/#CR67
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3472017/#CR120
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3472017/#CR42
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3472017/#CR80
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3472017/#CR22
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3472017/#CR79
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3472017/#CR36
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3472017/#CR43
https://en.wikipedia.org/wiki/Populus_tremuloides
https://en.wikipedia.org/wiki/Calamagrostis_canadensis
https://en.wikipedia.org/wiki/Picea_glauca
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herbicide treatments are often applied initially to allow for adequate shade-tolerant growth. This 

way, the shade-tolerants are given a head start and the shade-intolerants will catch up over time 

once silviculture treatments are stopped, resulting in an even-aged stand of trees with little vertical 

stratification. 

Foresters and other nature lovers of Bangladesh forest often observe young, even-aged, pine 

seedlings becoming established on disturbed or cleared sites. These cleared sites may be the result 

of construction, roadside maintenance, wildfires, agriculture, or planned timber harvest. These 

sites are characterized by exposed mineral soil, little or no hardwood competition and the presence 

of older, cone-bearing pine trees within 200-300 ft. of the site. Young pine will not become 

established, however, in the shaded conditions under a mature forest. 

Clearcutting Method  

If our goal is to regenerate a new stand of pine, or other type of intolerant tree, conditions must 

include exposed mineral soil with little competing vegetation. A source of seed is also needed.  

A clear-cut is an even-aged regeneration method. It involves harvesting all trees in a forest and 

establishing a new forest by planting or by natural regeneration. Openings in the forest to obtain 

natural regeneration will be limited in size by the ability of surrounding trees to provide seed to 

the site. Seeds of pines and other light-seeded trees may be dispersed up to 200 to 300 feet by 

the wind. Therefore, width of clear-cuts must be limited if natural regeneration of pine is the 

desired objective. Figure 7 illustrates a naturally regenerated clear-cut.  

Shelter wood Method  

Another common method to naturally regenerate a forest is the shelter wood method. The unique 

aspect of this method is a stepwise harvest of the forest. This usually occurs using two or three 

harvests. Not all of the trees will be harvested before new regeneration has established under the 

“shelter” of shade from some of the remaining trees.  

Seed tree Method  
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The seed tree method is another even-aged regeneration technique which utilizes seed trees 

directly on the site. It is similar, in many respects, to clearcutting. The major difference is that 

rather than remove all of the trees as with clearcutting, a few selected, seed-producing trees are 

left on the site. This provides a more uniform and reliable source of seed.  

 

Forest Structure and Ecological Processes 

The question in the ecological studies that needs to be addressed is, whether there are differences 

between selection cutting and clear cutting in chosen response variable(s), such as species 

abundance/richness, stand structure, and ecological processes (Table 2). Particular attention 

should be paid to selection cuttings which can be expected to better maintain forest conditions to 

resemble those of late-successional forests. Such conditions include the more or less continuous 

presence of big trees and associated canopy cover, which acts to reduce variations in microclimatic 

conditions and stand structure, i.e., habitat availability (Atlegrim et al. 1997). In contrast, after 

clear cutting the changes in microclimatic conditions are expected to lead to a reduction in shade-

tolerant late-successional species and increase in pioneer species (Jalonen and Vanha-Majamaa 

2001). 

Wildlife considerations 

Ecological analysis indicates that even aged timber management can produce inferior outcomes 

for wildlife biodiversity and abundance. Some species thrive on uneven or natural forest tree 

distribution. For example, the wild turkey thrives when uneven heights and canopy variations 

exist and its numbers are diminished by even aged timber management.  

Depending on the ecosystem, however, some species thrive under even aged timber management. 

Clear cutting closely mimics the results of the most prominent natural disturbance in the boreal 

forest- wildfires. Certain tree species of this forest type have evolved over time to regenerate 

favorably in open, well-lit conditions, while others are adapted to thrive in the shade they produce. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3472017/table/Tab2/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3472017/#CR7
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3472017/#CR34
https://en.wikipedia.org/wiki/Biodiversity
https://en.wikipedia.org/wiki/Wild_turkey
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Clear cutting allows shade intolerant species, such as aspen and jack pine, to regenerate where they 

could not in a mature forest. 

Clear cutting areas for even-aged timber management can also benefit many wildlife species. The 

abundance of coarse woody debris added to the forest floor is beneficial to salamander and snake 

species, while the release of understory shrubs provides an increase of berry-foraging 

opportunities for bear and songbirds. In general, the immature, grassy forest regenerated after a 

clear cut fulfills specific habitat requirements for many species that cannot be found in mature 

forests. In the boreal forest, for example, wildfire has been suppressed by humans, resulting in 

many over mature stands. Even aged timber management restores the successional cycle and 

allows early successional species to recolonize immature habitat. 

Conclusions 

The reviewed ecological studies suggest that selection cuttings maintain late-successional forest 

characteristics and species assemblages better than even-aged stands at least at the stand scale and 

in the short term. These results give some promise for using even-aged management as a 

component of a forest management strategy that adequately serves both economic and ecological 

goals. However, it is amply clear that more studies are needed. 

We conclude that there remain considerable gaps in our knowledge regarding the ecological and 

economic outcomes and applicability of the two forest management alternatives in Bangladesh’s 

conditions. In the future, studies would greatly benefit from multidisciplinary research settings 

and from linking the studies better to theory. Moreover, the connection between empirical and 

modeling work should be strengthened. 

In summary, the diversity of settings in which alternative silvicultural approaches are of interest 

reflects the diversity of challenges that limit their wider implementation. The range of arguments 

presented here suggests that ecological, economic, logistical and administrative, educational and 

informational, and cultural and historical challenges are all important. The relative importance of 
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any of these challenges varies among and within geographical regions and ownerships. We 

suggest that these challenges can be addressed at two levels. At a lower level, each situation can 

be analyzed for the specific major challenges or limitations. 
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