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Abstract: Forest provides livelihoods for millions of people worldwide through provision of different products. However,
their diversity and area coverage are highly declined through time due to deforestation, invasive species, expansion of
agricultural practice and land degradation. In line of these several interventions have been tried to undertake environmental
degradation in Ethiopia. One of these intervention mechanisms is area enclosure, a method by which an area is protected from
human and livestock interference. This method of environmental improvement appears to be successful, through applying
artificial and natural regeneration methods. This method has indispensible role for rehabilitation of degraded lands, animal
conservation, soil development and conservation. This paper is therefore helpful to know the success of conservation activities

through enclosure and to design management plans for the future.
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1. Introduction

Land degradation is the commonest environmental
problem in Ethiopia. It is one of the major causes of low and
declining agricultural productivity; continuing food
insecurity and rural poverty. In addition, land degradation
directly affected the type of plant grown on the area, reduced
availability of potable water, lessened volumes of surface
water, depletion of aquifers and biodiversity loss [9, 14, 29,
23]. It is also a severe problem resulted in natural capital
asset depletion, drought, environmental and ecological
imbalance. These activities have brought about changes in
soil properties in the drainage basin adversely affecting
farming output and the ecosystem in general [25]. Soil
erosion, nutrient depletion and soil structural change are the
main forms of land degradation observed in Ethiopia [9, 14].
This degradation resulted mainly through the conversion of
natural vegetation to agricultural lands, unbalanced crop and
livestock production, rapid population growth and settlement
are also the main causes for this rapid deterioration of forest
covered areas in Ethiopia [6, 7, 17, 26]. The fate of those
forests was ruthless exploitation and destruction, which in
turn brought a severe reduction in biological diversity and
ecological imbalance as well [1].Topography, soil types and
agro-ecological parameters are also additional factors

affecting the land degradation processes in the country
influenced by human beings [23].

As a result of the above mentioned threats, woody species
diversity is going to decline in a faster rate. Consequently,
there was an urgent design management strategy and
procedures practiced to safeguard remaining forests and
recover degraded ones. Rehabilitation measures are required
to restore some ecologically and economically valuable plant
species diversity [22, 26]. To combat this alarming
degradation, it is important to design economically feasible,
socially acceptable and ecologically viable management and
conservation strategies for forest resources. Hence the
purpose of this review is to address information about the
practice of area closure and its success within a relatively
short period of time in Ethiopia.

2. Natural Forest Regeneration

Literally, regeneration is rebirth, from which we get the
phrase born again. In biology, an organism especially a plant
is said to regenerate a lost part. Due to this the part re-grows
and the original function is restored [15]. It is the process by
which the forest is naturally renewed based on the
recruitment of young plants derived from seeds (seedlings).
Throughout their life cycle, forest species encounter different
phases: characterized by intensive competition and high
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mortality; sapling stage with intensive height growth phase
and mature tree characterized by canopy dominance [4]. The
regeneration status of plant species is determined based on
population size of seedlings and saplings [18]. It occurs
naturally, without trees being planted. To regenerate naturally,
the current forest must produce seedlings; stump sprouts, and
root suckers that will become the next forest following
harvest [11]. So, natural forest regeneration is the
germination of native plants from seeds or propagules
without human intervention, leading to self-sustaining plant
populations. Regeneration of a species encompasses the
production and dispersal of seeds, their germination and

subsequently the growth of the juveniles until they reach
maturity and start producing seeds themselves [5, 24]. This
practice becomes successful by protecting degraded areas
from external interference through enclosure is one of the
mechanisms that facilitate natural regeneration. This is
employed in situations where there are some trees left in the
landscape to act as seed sources during secondary succession
[16]. It involves deliberately managing of the land to
enhance and accelerate the natural processes of ecological
succession in order to re-establish a healthy and flexible
enclosed forest ecosystem [2].

Figure 1. An illustration showing that any open site can be changed to dense forest through area enclosure and plantation (Photo by Author, 2015).

For instance, area enclosure is emerging as one of the
strategies to rehabilitate and restore degraded environments
[12]. It is the process of restoration and rehabilitation by
natural means; however, the context and definition of area
enclosure vary from country to country. According to [3, 26],

area enclosure in the Ethiopian context is the protection of
degraded land from human and livestock interference for
rehabilitation. Primarily, human and animal interference is
restricted in closure areas to encourage natural regeneration.
As a result, rehabilitation of degraded lands through
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enclosure recently received attention in many parts of the
Ethiopian especially northern and central highlands.
Particularly in Tigray region alone a total of 262,000 ha have
been enclosed so far, this figure included degraded lands
which have some remaining forest species and forest land
enclosed by the government. In the region no "Kebele" is
found without enclosure(s). Likewise, in Amhara regional
state many hectares of degraded lands rehabilitated though
enclosures [3].

3. Methods of Regeneration

A regeneration method is a procedure by which a stand is
established or renewed by means of natural or artificial
reproduction. For this practice, two techniques of natural
forest rehabilitations are under demonstration, namely:
natural regeneration and aided regeneration. Natural
regeneration involves protecting rehabilitation sites from
external interference through enclosures. The technique is
employed in situations where there are some trees left in the
landscape to act as seed sources during secondary succession
to facilitate natural regeneration. Aided regeneration on the
other hand, involves planting indigenous tree species that
have been identified to dominate the degraded sites during
early stages of secondary forest succession. The trees planted
are intended to act as nursery trees that provide shade, enrich
the soil and the microhabitat for naturally recruiting woody
species. The technique is employed in situations where
deforestation has led to loss of seed sources and in areas
where harsh site conditions are unfavorable for natural
regeneration [16, 21].

Especially, aided natural regeneration (ANR) is an
alternative approach for the regeneration of native woody
plant species. It is used to accelerate regeneration by
assisting the natural processes and involves cutting or
pressing down the weeds around existing naturally occurring
seedlings, protecting the site from fire and inter-planting
with desired species if necessary [2]. It is a simple and low-
cost forest restoration method that can effectively change
degraded vegetation to more productive forests. The method
aimed to accelerate, rather than replace, natural succession
processes by removing or reducing barriers to natural forest
regeneration such as soil degradation, competition with
weedy species, and recurring disturbances (e.g., fire, grazing,
and wood harvesting) [19].

As a result, these two regeneration methods are highly
important for native plant species recovery. However, in
most cases natural regeneration proves to be superior to
aided regeneration. As seedlings derived from locally
dispersed seeds are often better adapted to locally adverse
environmental conditions; this is especially important at sites
where trees are exposed to natural hazards over their entire
life cycle [4]. These regeneration methods depend on the
location, site index and discount rate. Considering the same
genetic regeneration material, natural regeneration was the
optimal method for most of the evaluated sites. However,
planting was optimal only for stands of high site index and

low rate of seedling mortality, which is associated with
localities on low altitudes [21].

4. Roles of Forest Regeneration

Enclosure is the most valuable practice for returning
native species to a degraded area. This results for rapid
woody species restoration through area enclosures and it is
an efficient measure for soil and water conservation, because
of their capacity of infiltration and sediment trapping. This
woody species coverage is chosen to be as the best
alternative form of land use, not only to prevent the loss of
soil minerals, stabilizing soil and reducing soil erosion, but
also that it is not deposited in river bottoms, lakes and dams.
It also played an important role in conserving remaining soil
resources and improving soil fertility by adding soil nutrients
from decomposed plant remains. This eventually improves
the capability of the land to support other vegetation types,
including exotic plantations and/or support livestock [8, 22].

As a result, many degraded lands are successfully colonized
by native plant species in underline their potential in wasteland
reclamation. In addition, the main contributions of area
enclosures are provision of forest products including trees that
can be used to the livelihoods of the rural poor through
increasing incomes, improving food security, reducing
vulnerability and enhancing well-being [8, 10, 13, 22].
Rehabilitation of the mountain area supports livelihoods by
increasing productivity and biodiversity of fragile ecosystems.
Furthermore establishment of area enclosure reduced the risks
of flooding and drought in wvulnerable ecosystems and
improved land use planning of the watershed. Promotions of
hillside enclosure establishments also help to enhance the
sustainable utilization of agricultural land down streams [13].

5. Conclusion

Forests of Ethiopia are highly affected by several factors.
Especially, expansion of agricultural activity, settlement,
deforestation, land degradation and invasive species
introduction are the main threats. As a result to minimize
such threats, conservation of remnant forests and for further
regeneration area enclosure is highly practiced in Ethiopia. It
contributes to the rehabilitation of degraded areas within a
short period of time through applying aided and natural
regeneration methods. This practice is crucial to achieve the
rehabilitation of vegetation cover and soil quality, while also
contributes to improve livelihoods of life.
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