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Nearly 5.0 billion ha, which amount to about 43% of Earth's vegetated surface has been degraded 
globally as a result of soil, drylands vegetation and tropical moist forest degradation. Land degradation 
is an imperative problem in many tropical developing countries that is undermining development efforts 
to increase agricultural productivity and foster environmental sustainability. This paper aimed to review 
ecological restoration which is the process of assisting the recovery of an ecosystem that has been 
degraded, damaged, or destroyed. It has to do with the improvement of: (i) the physical environment- 
improves soil nutrients, the provision of energy, minimize desertification, etc; (ii) the biological 
environment- increasing the floral and faunal distribution, abundance and diversity; and (iii) the socio-
economic concerns- allow for multiple land use thereby improving the economy of the people. 
Restoration should be applied in areas with sever natural resources degradation where there is lack of 
balance between the resource, which is limited, and the demand which is ever increasing on account of 
population pressure. Ecological restoration involves an attempt to control the direction and speed of 
succession on a degraded site. Adequate natural restoration is only possible if and only if the problems 
that block natural regeneration are solved. Driving variables, abiotic site variables and biotic site 
variables are the major factors which determine the success of restoration on degraded lands. A 
detailed site analysis and selection of species of restoration potential is one of the first steps in 
planning an ecological restoration strategy.  
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INTRODUCTION 
 
Many developing countries, like Ethiopia, have large 
areas of virtually degraded lands.  Ethiopia's highlands 
lose 3 billion tons of soil/ year and half of the farmland 
(140,000 km

2
) in those highlands is severely degraded: 

On 20,000 km
2
, soil lost forever (http:// 

home.windstream.net/bsundquist1/la8.html, July, 2009). 
Estimates of soil erosion in the Ethiopian highlands 
indicate that 2 million hectares of land have been 
severely degraded, and that, if management practices 
are not changed, as much as an additional 7.6 million 
hectares will deteriorate to the same status by 2010 
(Gebremedhin et al., 2000). 

Apart from the loss of natural forests from direct 
exploitation, the steady decline in its area is not primarily 
due to a shortage of land itself, but of land which will 
grow food crops using the technologies practiced in these 
countries. There is more land ill-suited to agriculture, 
potentially available for forest plantations. Land shortage 
is not necessarily to be a problem of plantation in the 
foreseeable future (Evans, 1992). The main problems are 

that of tenure, negligence, lack of protection, lack of know 
how on how to rehabilitate degraded lands to productive 
ones. 

Lieth (1993) expressed that, there were about 2.1 
billion hectares of degraded lands in the tropics, of which 
758 million hectares were of restoration potential 
excluding low productivity range lands. As a crude but 
conservative estimate, the sum of the total degraded 
area, that includes (i) areas affected by soil degradation, 
(ii) drylands with vegetation degradation but no soil 
degradation, and (iii) degraded tropical moist forest lands, 
is about 5.0 billion ha. This amounts to nearly 43% of 
Earth's vegetated surface (Daily, 1995; Iles, 1986; 
WBISPP, 2004). But most of these are remaining 
unproductive and even they are becoming enlarged in 
size due to the lack of know how and negligence in 
managing and restoring them into fertile and productive 
land. For instance, as Sawyer (1993) explained, the 
majorities of managed rain forests are not, and are 
unlikely   to   be,  harvested   in   ways   favorable   to  the  
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Figure 1: The effect of successful restoration (a) and continuous degradation (b) on biomass production (Whitmore and 
Sayer, 1992). 

 
 
 
recolonization of species due to a continuing inability of 
the regenerating habitat to support those species; or due 
to an absence of a source pool of colonists. This may be 
taken as evidence of a permanently altered ecosystem 
and probably, a forest management system that is not 
sustainable. 
 
 
Concept of restoration     
 
Degradation is the gradual decline of resource quality 
and productivity due to degrading agents. Land 
degradation refers to a reduction in the capacity of land to 
supply benefits to humanity. It results from an intricate 
nexus of social, economic, cultural, political, and 
biophysical forces operating across a broad spectrum of 
time and spatial scales. Land degradation is an 
imperative problem in many tropical developing countries 
that is undermining development efforts to increase 
agricultural productivity and foster environmental 
sustainability (Daily, 1995). On the contrary, ecological 
restoration is the process of assisting the recovery of an 
ecosystem that has been degraded, damaged, or 
destroyed (SER, 2004). Restoration is the processes by 
which the degrading factors can be minimized and then 
the productivity of degraded resources will be increased 
until one obtain a sustainable production. The possible 
scenario is as shown in Figure 1 (a) and (b). 

The process of restoration is generally concerned with 
the objective of facilitating, accelerating and directing 
resource establishment activities in order to: 
 
a) Increase biological productivity; 
b) Reduce the rate of soil erosion; 
c) Increase soil fertility including organic matter; 
d) Increase biotic control over biogeochemical fluxes;  

e) Rebuild the landscapes; and 
f) Create productive environment within the degraded 
sites. 
Restoration though can never replace original condition; it 
can enable to make degraded lands to be productive by 
accelerating regeneration and improving soil structure 
(Fanta, 1997; Asefa et al., 2003). It is at its best when 
applied to the regeneration of cut trees or to the 
reclaiming of degraded lands, rather than planting trees 
from seeds. It has to do with the improvement of: 
 
a) The physical environment- improves soil nutrients, the 
provision of energy, minimize desertification, etc; 
b) The biological environment- increasing the floral and 
faunal distribution, abundance and diversity; 
c) The socio-economic concerns- allow for multiple land 
use thereby the economy of the people. 
 
Restoration is applied in areas with sever erosion and soil 
compaction where there is lack of balance between the 
resource, which is limited, and the demand which is ever 
increasing on account of population pressure. It was 
emphasized (Robinson, 1988; Singh et al., 2004) that 
regeneration is appropriate in a dual environment 
strategy at improving the economic value of already 
degraded lands while preserving existing intact forests. 
The restoration of degraded lands can reduce incursions 
for wood production and other forest products into the 
existing forests. It improves the supply of timber, 
firewood, charcoal and other tree products from degraded 
lands, and thereby enhancing community appreciation of 
forests. To have trees on degraded lands by restoration 
will generally alleviate a dendro-energy crisis that arises 
when there is an imbalance of supply and demand, but 
the supply varies in different ecological zones and the 
demand varies according to the way of life. 
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RESULTS FROM THE REVIEW AND SYNTHESIS  
 
Important aspects of restoration 
 
Environmental  

 
Restoration has various roles in protecting the 
environment. One of the significant reasons for 
undertaking restoration is to minimize the rate of erosion 
that prevails under some existing non-forest degraded 
lands. It is recommended that if trees and shrubs have 
been restored on formerly degraded lands, the rate of 
erosion will show a significant reduction. This is because 
trees can provide root shear strength to minimize shallow 
soil slips on areas prone to mass movements following 
frequent rainfalls (Hamilton, 1983). It was also founded 
that eroded soil depth over time following restoration of 
degraded slope in India, Karla decreases significantly as 
shown in Figure 2. 

A gradual reduction of sediment yield can also be 
achieved through restoration of bare lands so that 
erosion is minimized and consequently the amount of 
sediment carried by run-off through streams and rivers 
will be reduced. For instance, following successful 
restoration of a degraded land in the proximity of water 
catchments, the average reduction in total sediments, 
from 10 to 15 years after restoration, was found to be 
96% and sediment dropped from about 58 tons ha

-1
 yr

-1
 

to 3 tons ha
-1

 yr
-1

 (Table 1)
.
  Restoration of degraded 

lands is also important in minimizing carbon balance. 
According to Pancell (1993), the possible global threat of 
greenhouse effect is partly due to the accumulation of 
CO2 in the atmosphere from the combustion processes. 
Restoration of degraded lands with vegetation cover and 
the resulting CO2 fixation can contribute to halting this 
process. It has been estimated that 12 billion tons of 
wood production is needed to fix 3 million tons of 
additional accumulation of CO2 in the atmosphere. 
Furthermore, tree restocking will relieve the pressure to 
exploit the dwindling resources of the natural forests, and 
hence indirectly lock up carbon (Evans, 1992). 
The process of restoration allows the development of 
humus, sufficient moisture and favourable temperature. 
This will increase biological diversity, that is, several 
varieties of faunal and floral will starts to grow in the 
rehabilitated site. The different vegetation will provide the 
animals with food, a better place for breeding and 
concealment from their enemies. These conditions will 
lead to an enormous increase of species in the biological 
environment (Table 1). 
 
 
Economical 

 
Erosion and loss of soil fertility arising from the 
destruction of forests without replacement over large 
areas of developing countries, like Ethiopia, are among  

 
 
 
 
the most critical problems of economic development. The 
technical solution for this concern will be the restoration 
of degraded lands to enhance production. Nutrient 
removal from the soil should be equal to nutrient put back 
into the soil to maintain productivity at the same level 
(Figure 3). Tree restocking on degraded sites will offer an 
end to soil erosion and soil development. If development 
plans are to be successful in reducing rural poverty, the 
balance between resources and demand must be 
achieved. For instance, planting trees can provide 
essential elements in the household economy: food, fuel, 
fodder, products for the home and income. World wide it 
was found that the lost production from lightly, 
moderately and strongly degraded land were 5, 18 and 
50% respectively (http:// 
home.windstream.net/bsundquist1/la8.html, July, 2009). 
It was also analyzed that the loss of PDIV (potential direct 
instrumental value, defined as the potential to yield direct 
benefits such as agricultural, forestry, industrial, and 
medicinal products) from lightly, moderately, severely and 
extremely degraded lands were 10, 25, 50 and 100% 
respectively (Daily, 1995). Annual economic losses 
attributable to soil erosion in Ethiopia are estimated to be 
10 to 12 million Ethiopian Birr per annum (calculated to 
1994 prices), reducing farm incomes as much as 5 to 
30% by 2010 (Gebremedhin et al., 2000). Restoration of 
degraded lands could help to restore such economic 
losses. Establishing trees, for agroforestry purpose, will 
minimize the problems of wood shortage by providing 
different products and saves the time a farmer travels to 
a longer distance to collect fuelwood and other wood 
products, thus improving the farmer’s life. 
 
 
Social 

 
Rehabilitating degraded lands will have significant social 
advantages. A serious health problem which is caused by 
deforestation followed by degradation of the environment 
can only be reduced by sound restoration management 
with the aid of proper settlement planning, adequate 
infrastructure and health care. For instance, the 
restoration of swampy and waterlogged areas by proper 
drainage system and planting them with trees of water 
resistance will help to control the vast invasion of the 
disease of malaria by blocking space for the mosquitoes 
to lay their eggs. 

Over and above, the restoration of trees on degraded 
areas especially in arid and semi-arid zones has got 
enormously important role in providing shade to humans 
and domestic animals. It could also improve the scenic 
beauty of the physical environment and then provide 
recreational value in regard of ecotourism. It is generally 
worthwhile to remember that when the climate makes 
living conditions too difficult to the people, trees are 
always there to help people if they know how to make 
use of them. 
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Figure 2.  Observed eroded soil depths after restoration (Hamilton, 

1983). 

 
 
 

Table 1. The impacts of restoration of a degraded ecosystem on species. 
 

Relative degree of restoration (%) Relative diversity (%) Relative abundance (%) 

5 16 21 

25 33 40 

45 65 73 

75 88 91 
 

Adapted from Whitmore & Sayer, 1992 

 
 
 
Principles and methods of restoration 
 
The method for developing new native or potential natural 
forests as well as environmental protection forests from 
the degraded land is called “man supported succession 
concept” (Lieth, 1993). One has to apply this concept in 
order to rehabilitate degraded lands. It is suggested that 
ecological restoration involves an attempt to control the 
direction and speed of succession on a degraded site. 
Without active intervention, a degraded ecosystem may 
or may not return in time to its semi-original, pre-
disturbed state. Some disturbed ecosystems may never 
return to their pre-disturbed states without active 
management, and in fact may deviate even further over 
time from their original conditions. In case where the 
vegetation changes after disturbance are undesirable, 
restoration efforts must actively redirect the course of 
succession. 

Disturbed ecosystems that are not actively managed 
may recover by means of naturally occurring processes. 
This situation is a problem when disturbance has altered 
important processes in the ecosystem, such as nutrient 
cycling or seed dispersal. When the recovery process 
occurs at unacceptably slow rate, ecological restoration 
becomes essentially a tool for accelerating the rate of 
vegetation change in the desired direction. As outlined by 
FAO (1989) and Lieth (1993), in order to launch 
restoration management of degraded lands, there are 
three procedures to follow: first, select the plant 
community units that help to rehabilitate degraded lands; 
second, systematize the result for the subject area and 

draw in spots of actual vegetation and potential natural 
vegetation; and finally, select the main tree species from 
the potential natural vegetation and make a prescription 
for a green environment. Lieth (1993) remarked that, the 
ability to rehabilitate any site depends on the intensity 
and location of the human or natural impacts upon the 
ecosystem. Factors that remove only biotic structures 
such as wood, litter, and animals are less sever and 
easier to mange than those factors that remove 
substrate, nutrient, or other major factors such as seed 
sources. Hence, if the fundamental conditions of the 
ecosystem are sufficiently altered, the restoration 
strategy must consider the establishment of an 
ecosystem that is different from the original one.  A new 
ecosystem will be required to cope with a new 
environment if the restoration is to be economically and 
ecologically feasible. Exotic species in some cases are 
successful in managing degraded lands that is, human 
crated environments, because these environments 
usually include new conditions to which native species 
are poorly adapted, but in the natural environments, 
native species could show better results than exotics.  

In any restoration, some amount of Command and 
Control is required to perform the restoration (Hilderbrand 
et al., 2005). The restoration of degraded lands should be 
based on a new succession concept and should not be 
left to the natural process. Where the soil is excavated, 
for instance, on construction and mining sites, one should 
conserve the topsoil, since it is important for living roots 
to be 20-30 cm from the surface. When topsoil is lost, we 
should bring it from other sites and if there was no topsoil  
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Figure 3: The relationship between ecological restoration and increase in production. 



 
 
 
 
to begin with, as on land reclaimed from the sea, one 
should make organic soil mixed with straw and other 
organic matter. Controlling the environmental stressors is 
one of the requirements in the process of restoration. The 
simple restoration activity is to reduce or control stressors 
such as fire, overgrazing, deforestation and so on. The 
second activity involves the addition of species by 
planting / seeding or materials such as water, fertilizer or 
soil to the system. The third activity is to develop systems 
by which soil fertility and stability are improved by natural 
means, such as the use of temporary leguminous plants 
acting as a nurse for the permanent vegetation to follow. 
Investment and effort must be  involved in regulating the 
speed of the process by artificial means, say for example, 
aeration of soil by reversing soil compaction, pumping air 
into anaerobic lake or improving soil fertility solely by the 
use of fertilizers and manures. The most difficult 
restoration strategy involves changing or regulating the 
energy inputs to an ecosystem, whereby the practitioner 
controls the conditions for ecosystem growth, for 
example, changing the hydrology of a forested wetland or 
modifying the topography on a hillside (Gradwhol, 1988). 

 
 
Natural restoration strategy 

 
Successful natural restoration depends on the completion 
of a long sequence of events; failure of any single link 
can be fatal. No tree is dependable source unless it is 
sufficiently vigorous to produce seed. Seed bearers 
should be located so that wind or other agencies will 
ensure pollination and properly distribute the seeds over 
the area to be rehabilitated. Regardless of how carefully 
the seed bearers are chosen and fostered, it must be 
recommended that most species annually produce the 
abundant seeds necessary for satisfactory restoration 
(Smith, 1986).  

In addition to their primary function- protecting forests 
from clearing and development-reservations are very 
important for natural restoration process because they 
provide the only truly safe seed bank to preserve 
biological diversity for future regrowth. Proximity to these 
reserves enhances and may even be required for the 
restoration of degraded lands. Also as forest animals 
won’t travel large distances through cleared and 
degraded lands, they harbor these animals which can 
carry the pollen and disperse seeds for better restoration. 
Degraded lands often recover remarkably fast as soon as 
cattle, fire and human interferences are eliminated: 
except for temporary protection, no future measures are 
needed here (Figure 4). Insect-damage, overgrazed, 
burned and otherwise degraded bushy young growth can 
often be reactivated simply by cutting back; it leads to the 
formation of fast-growing new shoots (Lieth, 1993). In 
order to go ahead with natural restoration, there is a need 
to know the factors which limit natural restoration on 
degraded lands: lack of seed availability; destructions of  
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Figure 4. The process of natural restoration strategy.  

 
 
 
seeds by predators, ants, rodents, etc; and physiological 
failure of seedling survival-low soil moisture, high rate of 
evapotranspiration, and heavier doses of solar radiation. 

Adequate natural restoration is only possible if and only 
if the problems that block natural regeneration are solved. 
Soil vegetation if any does not inhibit the germination and 
growth of young seedlings. Despite affirmations to the 
contrary, dry forest species can sexually reproduce under 
such conditions 
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Artificial restoration strategy 
 
Where the degradation process of soils have reached 
proportions that makes sufficient natural restoration 
impossible, the restoration can be aided  and accelerated 
by the process of artificial means. Lieth (1993) explained 
that the addition of topsoil and the introduction of young 
seedlings of main species densely mixed vegetation will 
enhance the process of artificial restoration strategy 
(Figure 5). Although plants are exposed fully to the 
negative environmental conditions during their most 
sensitive development stage, namely, germination and 
establishment, direct seeding has advantage in that the 
substantial transplantation risks encountered on the sites 
are eliminated. When stand degradation has reached the 
point of no return, restoration through afforestation is 
possible, after any remains of the initial stock have been 
removed. Therefore, skilled and patient work of 
restoration either by natural or artificial means can often 
bring back the full functionality to previously almost 
ruined and degraded lands.  
 
 
Factors affecting restoration strategy 
 
In order to have a successful restoration of a degraded 
land a restoration practitioner has to know the factors 
which limits restoration and develop some methods how 
to control or remove these limitations. Lieth (1993) has 
identified three general categories of factors which limit 
the succession of restoration. 

First, driving variables which provide the environmental 
context within which an ecological restoration occurs. 
These are variables not altered by disturbance, but which 
are important in determining the nature of the recovery 
process. They are little or not controlled by humans; such 
as climate variables (rainfall, temperature) or topography 
(steep slopes, valleys). As they often constrain 
restoration efforts, the recognition of these absolute limits 
is important in planning restoration schemes. Second, 
abiotic site variables, physical and chemical factors, 
which are altered or changed by disturbance and are 
potentially important in the restoration process. They 
include soil structure, texture, soil nutrient content and so 
on. In planning restoration programme, it is important to 
evaluate the extent to which abiotic site variables have 
been altered, and whether they have been altered in 
ways that limit restoration. Ameliorating damage to 
abiotic site factors may be relatively easy as for instance, 
adding fertilizer to improve soil quality or extremely 
difficult as for instance, replacing topsoil lost through 
erosion or removing toxic soil contaminants. Third, biotic 
site variables referring to the biological organisms 
present on the degraded site. In combination with the 
abiotic site variables, the biotic site factors define the 
standing point for a restoration effort. It is useful in 
planning a  restoration  to  understand  in  detail  how  the  

 
 
 
 
disturbance has altered the major plants and animals 
population on the site. It is especially important to 
evaluate whether or not sufficiently there is a genetic 
material available for the recovery of the biotic community 
(Young et al., 2005). 

A detailed site analysis has been recommended as one 
of the first step in planning an ecological restoration. A 
careful evaluation of the three variables explains the 
context and benchmark for active management, and 
provides a way to considerable restoration insights. 
However, restoration schemes have got several socio-
economic and management constraints in affording them 
efficiently, especially those done by artificial methods 
(IUCN, 1992; Mekonnen et al., 2007). 
 
 
Species of restoration potential 
 
Degraded lands are inhospitable to carry out restoration 
activities because of “extremes” –soil, climate and 
extremes of damages. Therefore, restoration practitioner 
should be active that which type of species could tolerate 
better to such extremes with the support of some 
treatments. The idea of extremes is relative; for instance, 
Eucalyptus grandis can grow poorly when the rainfall is 
below 1000 mm annually, whereas Eucalyptus 
camaldulensis can grow well with much smaller amounts 
(Evans, 1992).  

As (Smith, 1986) demonstrated, in regard of species 
selection the system of silviculture has got three 
important tools which are helpful to achieve successful 
restoration strategy: using a provenance or species 
known to grow in the climate of the soil concerned; 
modifying the site to improve surface stability, water 
relations, nutritional status etc; and applying a rigorous 
protection measures to minimize all forms of damage 
(Table 2). 
 
 
AREAS OF RESTORATION CONCERN 
 
Drought prone areas  
 
Although restoration scheme in dry areas has got 
problems such as low rainfall, desiccating wind, moving 
dusts and maintaining adequate protection, especially in 
areas where supplies of animal feed and firewood are 
limited, tree planting in those areas has received 
considerable attention (Evans, 1992). In dry areas there 
are problems of desiccation and dust load to the planted 
seedlings. However, this constraint could be reduced or 
controlled by erecting some physical barriers around the 
seedlings to protect them from wind damage and dust 
load and sand dune. Besides the trees to be restocked in 
dry areas must be drought resistance and either 
unpalatable as browse or have good powers of recovery. 
They must be also resistant to pests and diseases.  
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Figure 5. The process of artificial restoration strategy.  

 
 
 
Despite fulfilling the above requirements, the core point to 
be recommended when aiming tree restocking in dry 
areas is the shortage of water for the survival of 
seedlings.  
 
The application of landscape consideration to dry land 
restoration problems might focus on capturing flows of 
scarce resources across the landscape. Restoration 
strategies should link soil-vegetation-landscape 
associations to the dynamic processes controlling the 
flow of limiting resources. Careful landscape design 
contributes to the retention of nutrients, water and other 
materials. The flow of water, energy, nutrients, 
propagules, soil and organic matter that flow into, within 
and out of landscape elements could be manipulated to 
help achieve restoration objectives thereby it could help 
to stop the progress of desertification, increase the 
abundance and diversity of organisms, allow for multiple 
landuse and lead to environmental benefits (Whisenant, 
1995). 

Waterlogged areas  
 
The restoration of waterlogged areas should be given 
serious considerations as there may be problems which 
would arise due to excessive salts which can hinder 
vegetation growth. Waterlogging could occur due to 
ingress of water from river banks. Once the water is 
ingresses into the fertile lands, it causes great damage to 
vegetations and crops making a difficulty in agricultural 
and forest activities. The land then returns to degraded. 
When such conditions are happened they result in land 
scarcity, food and wood supplies problems, especially in 
the highly populated locations. As Pilliai (1955) indicated, 
there are systems to rehabilitate waterlogged areas into 
productive again. Some halophytes can efficiently 
remove salts from the soil and can accumulate several 
tons ha

-1
 yr

-1
 in their foliage. Furthermore, amelioration of 

the root zone by deep cultivation or making large pits 
filled with non-alkaline material greatly helps in the 
Restoration of waterlogged sites. By personal  
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Table 2. Some species of restoration potential on different degraded land. 
 

Arid lands Eroded lands Disturbed lands Waterlogged lands 

Tamarindus indica Eucalyptus spp. Acacia albida Antriplex spp. 

Erythrina spp. Cedrela spp. Pinus caribea Acacia salicina 

Prosopis spp. Grevillea spp. Eucalyptus torrelliana Casuarinas equistifolia 

Acacia spp. Leguminaceae family Acacia campylacantha Terminalia ajuna 

E. camaldulensis Pinus spp. Acacia auriculiformis Maleleuca spp. 

Azadirachta indica Araucaria spp.  Eucalyptus camaldulensis 

Cassia siamia Dodonia spp.  Eucalyptus robusta 

Casuarinas spp. Acacia saligna  Eucalyptus microtheca 

Parkinsonia aculeate Aagave americana   Albizia lebbek 

Euphorbia spp.    
 

Source: developed from Evans (1992). 
 
 
observation it was clear that, in the lower course of 
Awash in the Afar Regional State of Ethiopia, for 
example, the proximity of the low lying farmland to the 
backwaters and the riverbank made invasion of water a 
source of perennial danger in many areas and 
considerably diminishes the yield from the lands.  What 
the people would did was that they made a restoration 
schemes which were mostly intended to bring more 
waterlogged sites under cultivation and improve the yield 
of existing fields by draining the once ingressed water 
and putting barriers such as sand filled sacks against the 
entry of brackish water from the river and canalling the 
flow of fresh water from the river system to these fields.  
 
 
Eroded areas 
 
Areas of degradation are common elsewhere in Ethiopia 
as a result of various degrading factors such as erosion 
by wind and surface runoff. Consequently the restoration 
of such eroded and degraded lands becomes important 
in order to minimize soil instability and soil erosion. Here 
what brings difficulties in tree establishment is high 
rainfall amounts leading to rapid surface runoff down the 
slops if unchecked and brings the following problems: 
 
1. Sheet erosion followed by gulley formation and land 
slides; 
2. Thin or no topsoil because of past erosion; 
3. Moving substrate breaking seedlings; 
4. Continuing pressure from the previous causes of loss 
of vegetation by firewood collection, grazing, cultivating 
new strips of land, etc.  
 
Now the question is how we can rehabilitate those areas 
with the continuation of these constraints. Tree restocking 
with the presence of such problems is by no means 
possible as planted seedlings may uprooted by runoff; 
buried by the moving substrates or damage by 
overgrazing (Table 3). Therefore, before launching the 
restoration scheme the restoration practitioner must 

afford some control measures, such as physical checks 
or barriers, terracing, contour trenches and low retaining 
walls. These will enable us to halt mass soil movement 
down slop and will allow trees to be established. In 
addition, the exclusion of grazing will be essential for the 
successful restoration especially during the establishment 
phase. Seedlings are carefully planted and tended to 
build up their survival rates. They should be planted early 
in the wet season and kept well weeded though it is 
important to restrict weeding around the seedling and not 
to kill off all weeds on the site since the weed cover itself 
greatly helps to control erosion as there is no surface 
ground cover except the weeds during the early 
establishment of seedlings on degraded areas (Evans, 
1992).  
 
 
Disturbed areas  
 
Though disturbed lands, such as for instance resulted 
from mining and road construction, may be small in total 
area, restoration of such areas should be necessary. 
These areas if not rehabilitated artificially, natural 
regeneration will be much too slow to prevent erosion 
and silting of streams with all the attendant environmental 
damage. Disturbed lands have a specialized and variety 
of problems. Among the common ones: no topsoil and 
subsoil; the substrate surface is often moving and infertile 
having high toxic levels of the chemicals and /or materials 
being extracted and when the disturbance occur, it not 
only damage the vegetation on the site but also that 
nearby. As result successful restoration programme on 
such sites should be based on the result of research trials 
carried out on the ground to be restored (Evans, 1992). 
 
 
CONCLUSION AND RECOMMENDATIONS 
 
It is clear that as the human population and demand on 
natural resources increases, the proportion of degraded 
lands is likely to increase. Particularly in areas of sever  
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Table 3. Farmers’ response to the causes of seedling/saplings damage in Central Ethiopia. 
 

No. Causes of seedling / sapling damage Percentage of damage as of farmers’ response 

1 Moving substrates 3.5 

2 Landslide 5.5 

3 Damage by domestic animals 28.5 

4 Shortage of water 20.5 

5 Damage by wild animals 1.0 

6 Lack of management  16.0 

7 Land tenure 11.0 

8 Wind desiccation 2.5 

9 Surface run off 4.5 

10 People 5.0 

11 Others  2.0 
 

Source: author’s field assessment, 2006. 

 
 
 
land shortage, the management of degraded lands has 
become a matter of significant concern. To this end a 
careful assessment of species with the environmental 
conditions in which species is going to be restocked 
could enable the environment green and productive. 
Although there are some critical limiting factors which can 
hinder the recovery of vegetation, they could be 
overcome or controlled by skillful treatments which could 
arrest the harmful effects of such limitations (for example, 
mulching, flood irrigation, manuring, etc.). It may be 
difficult to launch a large scale restoration scheme under 
such limitations, but what is best is to undertake small 
scale restoration programme within the degraded lands 
and see the results in two to three years. If it is found to 
be satisfactory the restoration practitioner can proceed 
with a large scale scheme. 

It is important to ask how it’s possible to change 
degraded lands into productive and ameliorating 
environment. When our environment is deteriorating at 
alarming rate as a result of degradation such as 
deforestation, overgrazing and other human activities 
followed by sever erosion; the productivity of the land will 
be reduced. Over and above, if there is no replacement 
of natural resources in place of those vanished, they will 
end up at one time. Then, what will happen to 
humankind? Of course, this is the question of survival 
and the alternative solution to this concern is the 
restoration of degraded lands before such extremities are 
likely to happen. 
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