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Abstract

Soil degradation is a global problem generally and particularly in Ethiopia. As a response to land degradation mostly
in the northern part of Ethiopia, the government and community promoted rehabilitation of degraded lands through
area exclosures (EXs) three decades ago. Generally, EX is the most powerful mechanism to regenerate the vegetation
biomass and other natural resources such as soil fertility, water table, and biodiversity e.tc following the vegetation
restoration. The objective of this review is to review kinds of literature and determine the effectiveness of EXs to restore
degraded soil and improve fertility. Higher SOM, av. P, TN and OC accumulate in EXs than GLs. Soil fertility is higher
in the mild zone of EXs than the cool zone. The younger EX has a higher ground cover as it is dominated by grass and
herbaceous and older EXs has higher canopy cover and lower ground cover; the ground and canopy cover enable EXs
to prevent erosion and restore soil fertility. Degraded soil can be restored through EXs establishment.
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1. Introduction

Soil degradation is the decline of soil in quantity and quality. It
can be either a result of natural hazards or due to unsuitable land
use and inappropriate land management practices [1]. Soil deg-
radation is the main worldwide issue in the 20th centuries, and
leftovers of high importance in the 21st centuries as its effects
on the environment, organic efficiency of the soil, food security
and quality of life (Eswaran et al., 2001). Soil degradation in-
volves both the loss of the soil itself and loss of organic matter
and other mineral nutrients of the soil [2]. Ethiopia is one of the
sub-Saharan African (SSA) countries where the degradation of
soil resources is becoming a serious problem [3]. Soil degrada-
tion in Ethiopia has been a growing concern since the late 20th
centuries when evidence of soil erosion, such as gullies were
highly observed in many parts of northern and central Ethiopia.
In response to the environmental degradation problems, com-
munities in the Northern Highlands of Ethiopia started to es-
tablish exclosures about three decades ago [4]. EXs are areas
closed off from the interference of human and domestic animals
to promote the natural regeneration of plants and reduce land
degradation of formerly degraded communal grazing lands [5].
Descheemacker et al., (2006) provide that EXs are usually estab-
lished in steep, eroded, and degraded areas that have been used
for grazing in the past Priority areas for establishing EXs are
normally identified as a joint initiative of local communities and
governmental and non- governmental organizations (NGO) [6].
Exs have the potential to reduce water erosion [7]. Exclosures

is cheap and fast but productive degraded land rehabilitating.
According to Descheemacker et al., (2005) exclosures speed up
mechanism accelerate fertile soil buildup and prevent important
sediment loads from leaving the catchment or silting up water
reservoirs. EXs are one of the widely engaged interventions to
rehabilitate degraded lands, restock biodiversity and restore soil
fertility [6, 8]. This review paper was aimed to review literature
and determine the effectiveness of exclosure on soil restoration
in Tigray northern Ethiopia.

1.1 Soil Nutrient Content and Soil Properties in Exclosures
and Adjacent Grazing Land

EXs had a significant positive effect on the restoration of de-
graded soils [4]. Soil nutrient content and soil property in Exclo-
sures had a positive correlation with woody species biomass and
vegetation canopy cover (CC) that provide soil organic matter
inputs [9]. According to Mekuria et al. (2005), Soil organic mat-
ter (SOM), soil nutrients as well as soil physical and chemical
properties of EXs are significantly different compared to the ad-
jacent free grazing lands. The improvement in soil properties
and nutrients is an important feature for the enhancement of bio-
mass production in EXs [8]. The major factors affecting the rate
of recovery and productivity of the area EXs are the intensity
of past land degradation, soil conditions, moisture, intervention
[5]- The higher SOM, TN, and av. P contents in EXs compared
to free grazing lands is related to the restoration of natural veg-
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etation, which has increased above-ground and below-ground
litter inputs and maybe litter quality and nutrient cycling [8].
A direct impact of grazing on the rangeland ecosystems is the
removal of a major part of above-ground biomass, consequently
the input of above-ground litter to the soil decreases, which may
have important consequences for soil nutrient conservation and
cycling [10, 11]. According to Girma (1998) lower accumulation
of SOM, TN, and av. P on free grazing land as a result of less
biomass (OM) inputs [12]. Grazing may also have an indirect
effect on soil characteristics through the change in plant species

Exclosure

composition [13, 1]. This is mainly because plant species have
a significant impact on decomposition and nutrient cycling at
ecosystem levels [8]. Higher SOM in closed areas can also po-
tentially improve soil physical properties such as soil structure
and total porosity [14]. This in turn increases water infiltration
rates into the soil and decreases runoff [15]. Water infiltration in
the soil may be enhanced both by preferential flow along with
tree roots and accumulation of organic matter on the soil surface,
which may reduce volume, velocity, and erosive capacity of sur-
face runoff (Jiang et al., 1996).

[Fru-.z grazing land

Figure 1: The study was conducted in Dega Temben Woreda (district) in Tigray, the northernmost Region of Ethiopia [8]

1.2 Effects of Exclosure on Soil Physical Properties

Abebe et al. (2014) provide that the bulk density of soil was
the major parameters used to assess the fertility status of soil in
terms of physical property. The mean values of the soil bulk den-
sity under enclosed area and degraded sites were 1.20 and 1.53
g/cm3, respectively [16]. As compared to the adjacent degraded
site, bulk density at the Exclosure site was reduced by 23.4%.
The high amount of bulk density at the degraded site (grazing
land) may be because of the trampling effect of livestock during
grazing [14]. Similarly, Descheemaeker et al (2005) reported
that EXs was preventing physical soil.

Solomon et al. (2002) also indicated that land-use change affects
the amount and composition of soil organic matter through their
influence on decomposition and humification processes [17].
Higher moisture percentage in the exclosure site was attribut-
ed to the higher organic matter accumulation [16]. Besides, the
higher clay percentage of the soil in the EXs might have contrib-
uted to the higher moisture retention of the soil in the exclosures
site than in the adjacent degraded [18]. The increase in the rel-
ative change in moisture content concerning large clay content
and organic carbon at the EXs site was because of the presence
of woody plant residues and biomass [16]. The presence of for-
est conservation for a different purpose may affect soil physical
properties such as soil water retention and aggregate stability,
leading to enhanced crop water availability. Nichols et al (2004)
reported that aggregation is important for increasing stability
against erosion, for maintaining porosity and soil water move-
ment, and for improving fertility.

1.3 Variation of Soil Fertility Restoration across the Age of
Exclosures.

Mekuria et al. (2011) provided that soil nutrient content, main-
ly the total soil N and available P restoration, was also influ-
enced by EXs age. The management rules of EXs that limit
grass harvesting for 3 to 5 years after EXs establishment provide
a chance for subsequent increased organic matter (OM) input
derived from herbaceous species biomass, reduced soil erosion
through effective ground cover, and a Relatively large increase
in the total soil N and available P storage in the lrst 5 years af-
ter establishing EXs [19]. Damene (2012) provides statistically
significant differences in soil fertility status between degraded
lands (open site) and 10- and 27-year-old EXs. Among the dif-
ferent soil properties examined, TN and OC showed statistically
significant increases with the age of the EXs while CEC showed
only marginal differences. Some soil nutrients did not show sta-
tistically significant differences, av. P, and exchangeable K+ and
Mg2+ showed a similar increasing trend to that of OC and TN
[20].

The differences in OC and TN content were likely due to the
differences in OM input as the control sites might have minimal
OM input due to continued biomass removal through livestock
grazing, woody material collection and soil depletion through
erosion [21]. In contrast, in the EXs flora regeneration is en-
hanced, which in turn improves the SOM input [8, 19]. SOM
addition in degraded land that has a low initial OM level could
bring about a remarkable change in a shorter period depending
on the biophysical potential of the land under restoration. With
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time, EXs are dominated by higher-layer vegetation such as
bushes and/or trees and consequently soil OM input is reduced

[8].

Age pH (H,0) pH (KCI) EC (ds/m) | TN (%) OC (%) av. P (ppm)
F-value 27 years 7.4 6.0 0.13 0.28¢% 2.52% 7.7

10 years 7.4 6.0 0.11 0.23° 2.31¢ 4.1

Control 7.5 6.1 0.14 0.16 1.64 39

F-value 1.82m 0.86" 0.94rs 1.26" 9.73%** 5.36**
Exchangeable base and (cmol(+)/kg) Particles size distribution (%)

Sand silt clay

27 years 0.31 0.96 224 3 4.90 36.3 55 26 19
10 years 0.37 0.59 233 1 4.58 37.7b 58 25 17
Control 0.31 0.66 22,6 1 4.72 35.0 52 29 19
F-value 2.79m 2.18m 1.08m 1.09m 3.06* 2.29ms 1.80" 2.03m

Table 1: Average Top Soil Property across the Age of Exclosure.

According to the research report by Damene (2012) and deter-
mines that Age of the EXs had a minor effect on soil texture be-
cause soil texture is an inherent property that depends on parent
material and weathering rather than on OM addition. Reduction
of soil erosion due to EXs may not play a significant role in
changing soil texture, as the soils are shallow and have a coarse
texture [20]. Furthermore, the increases in canopy cover with
the increase in EXs duration could decrease sediment-associated
soil nutrient losses by reducing the erosive impact of raindrops
and soil erosion [22, 7]. The average available P content of the
open sites and 10- and 27-year-old EXs was 3.9 ppm, 4.1 ppm
and 4.7 ppm, respectively, but the differences were insignificant
[20]. Generally, the findings in this study are similar to those of
other studies where soil fertility restoration due to EXs was rapid
at an earlier age and decreased with EXs age [23, 20].

1.4 Role of Exclosure in Soil Fertility Restoration across Al-
titude

Climate is one of the soil-forming factors, as rainfall and tem-
perature influence soil formation processes through influencing

organic matter input and mineralization [24]. Other studies also
recognize that; the effect AEZ (climate) on vegetation types and
OM mineralization lead significant difference in soil fertility be-
tween mild and cool zone [20]. Soils of the EXs in the mild zone
experienced higher pH and EC (0.15 ds/m) > (0.10 ds/m) than in
the cool zone [20]. Temperature and precipitation directly influ-
ence pedogenic processes thereby influencing pH and EC [25]

According to Damene (2012), the differences in soil pH and EC
in the mild and cool zones could be the result of differences in
pedogenic processes due to climatic variation rather than the im-
pact of EXs. The relatively large increase in the TN and av. P
storage in the EXs site due to resulted from the management,
establishment and subsequent increased organic matter input
derived from herbaceous species biomass and reduced soil ero-
sion through effective ground cover [16]. The relatively large in-
crease in the TN and av. P storage in the EXSs site due to resulted
from the management, establishment and subsequent increased
organic matter input derived from herbaceous species biomass
and reduced soil erosion through effective ground covers [16].

Exclosure age Mean TN content (%) | Mean OC content (%)
Mild cool mild

Control 0.19 0.13 2.16 1. cool 12

10 years 0.28 0.18 2.66 1.95

27 years 0.35 0.21 2.16 1.12

Av. of 10 and27 yrs. (%) 0.31 0.19 2.41 1.53

Av. of 10 and 27yrs (g/kg) 3.15 1.92 24.10 15.35

Table 2: Soil OC and TN Content in Exclosures across Age and Agro-Ecological Zone [20]

1.5 Effects of Exclosures on Soil fertility restoration and
Variation across Landscape

According to Damene (2012) the landscape situation of the ex-
closure did not significantly influence most soil properties such

as EC, TN, OC, exchangeable bases (Na', K*, Ca?" and Mg*"),
CEC and texture (particle size distribution); however, av. P is
statistically influenced by the landscape position of the exclo-
sures illustrated in (table.4)
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Landscape |pH (H,0) |[EC (ds/m) |TN (%) OC (%) av. P (ppm)
Position
LP 7.4 0.12 0.19 1.94 3.4dc
MP 7.5 0.12 0.25 2.39 3.8¢c
UP 7.4 0.13 0.23 2.14 8.5
F-value 0.77m 0.29m 1.94rs 1.30m 3.26%*
Landscape | Exchangeable bases and CEC (cmol(+)/kg) Particles size distribution (%)
position Na* K* Ca* Mg? CEC Sand Silt Clay
LP 0.32 0.63 22.92 4.71 35.92 55 27 18
MP 0.33 0.62 23.15 4.86 36.19 55 27 18
UP 0.34 0.97 22.28 4.63 36.84 55 26 19
F-value 0.37m 2.23ms 1.01m 0.59m 0.38m 0.04rs 0.07m 0.02m
Table 3: Average topsoil across landscape position [20]
Exclosure Grazing (open) land
Exs Land N P CEC N P N P CEC N P
age Position | (%) (ppm) | (em(+) (Mg (Mg (%) (ppm) | (em(+) | (Mg (Mg
Kg—-1) | ha-1) ha-1) Kg—1) |ha-1) ha -1)
Upper 0.34 34.6 40.1 8.3 0.08 0.27 27.7 26.6 6.5 0.07
5 Mid 0.38 32.8 39.6 8.4 0.07 0.24 28.7 27.3 5.3 0.06
Foot 0.39 35.5 41.2 8.6 0.08 0.29 243 28.1 6.4 0.05
Upper 0.45 342 41.9 10.9 0.08 0.23 223 23.6 5.5 0.05
10 Mid 0.43 34.1 40.9 9.5 0.08 0.25 24.4 24.7 5.4 0,05
Foot 0.41 35.7 40.1 9.2 0.08 0.24 25.2 28.3 53 0.06
Upper 0.41 352 38.9 9.9 0.09 0.26 25.9 25.5 6.3 0.06
15 Mid 0.57 39.3 40.9 12.6 0.09 0.32 26.6 24.0 7.1 0.06
Foot 0.54 49.5 42.0 12.0 0.11 0.25 26.7 243 5.5 0.06
Upper 0.52 41.7 48.0 12.8 0.21 23.9 28.8 5.0 0.06 0.05
20 Mid 0.50 37.9 46.2 11.1 0.41 24.6 28.8 9.1 0.05 0.06
Foot 0.85 45.9 52.8 19.0 0.35 26.4 28.2 7.9 0.06 0.06

Table 4: Soil total N and available P concentration, soil total N and P stocks, and CEC exclosures, adjacent grazing lands

(source: Mekuria, 2013). Distinct of the highland of Tigray.

1.6 Changes in Biophysical Features of Exclosures

Asefa et al. (2003) reported that differences in climatic and
environmental conditions attributed to vegetation cover,
structure and type variation. Vegetation structure and
composition variation play an important role in soil fertility
restoration. The vegetation cover, structure and composition
of the exclosures showed clear differences concerning age and
AEZ, but there were no regular trends across the landscape
positions (Table 1, Fig. 4). Vegetation type and cover changed
with the increasing age of the EXs; as a result, the 10-year-
old exclosures were largely dominated by grasses and bushes
(Fig. 4b and e). EXs contained more herbaceous, shrub, and
tree species than the adjacent communal grazing lands, and
the number of herbaceous and tree species increased with the
exclosure age [26]. Older exclosures were dominated by large
trees; optimum canopy cover and ground canopy cover than

grazing land (fig. 4). At the early establishment of exclosures;
grass and opportunistic herbaceous vegetation dominate the area
and followed by evergreen shrubs and trees in the later years
because of the restoration of herbaceous species which provide
more OM require a short period than evergreen tree species.
SOM content also increases beyond the first 5 years after EXs
establishment, it seems important to change the grass and herb
management after the first 3-5 years. Reduction of the amount
and intensity of grass harvesting in EXs dominated by trees and
shrubs would probably increase SOM content and soil fertility.
Gradually the lower layer of vegetation (grass, herbaceous) was
replaced by higher vegetation as the age EXs increased [27, 6,
28]. The vegetation in the cool zone of older exclosures tends
to have higher CC and the younger EXs tend to have higher GC
than EXs in the mild zone.
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1.7 Impact of Exclosure on Soil nutrient Content and Soil
properties

The higher SOM, TN, and A.P contents in EXs compared to free
grazing lands is related to the regeneration of natural vegetation
[8, 4, 6]. A direct impact of grazing on the rangeland ecosystems
is the removal of a major part of above-ground biomass, which
cause decreasing in the inputs of above-ground litter to the soil,
that has important consequences for soil nutrient restoration
and cycling [10, 11]. Soil nutrient, soil physical and chemical
properties in EXs is significantly different from adjacent GLs.
EXs have the power to improve soil properties and restore soil
fertility [29]. The role of SOM in storing and supplying nutrients
explains the significant correlation between SOM and soil
nutrients such as TN, AP, and CEC. The differences in soil bulk
density and porosity between closed areas and free GLs were
relatively small which may be a result of the coarse soil texture
combined with low soil moisture content The relative increase in
the moisture content in the EXs was due to the large clay content
and OC accumulation that resulted from the presence of woody
plant and residues and biomass.

1.8 Effect of Exclosure Age on Soil Restoration

The management approaches at the establishment of EXs
especially at an earlier age is important for the subsequent
increase in OM inputs that derived from herbaceous species and
reduce soil erosion through effective GC and increase in soil
nutrient restoration. The SOM added to degrade land that has
a low initial OM level could bring about a significant change in
a shorter period based on the biophysical potential of the land
use under restoration. Ages of EXs have a great influence on
soil nutrient restoration, especially for SOM, TN, OC and av.
P [8, 20]. Enclosure age also plays a role in conditioning the
rehabilitation impact on soil properties. Damene (2012) provide
that statistically significant differences in soil fertility status
between grazing lands (open site) and 10- and 27-year-old EXs.
Some of the soil properties are show significantly difference and
other show slightly differ. Soil texture is not influenced by the
age of EXs rather it is influenced by the parent material while
CEC shows the marginal difference.

1.9 Effect of the Landscape and Agro-Ecology for Soil
Restoration in Exclosure

Accordingto Mekuria, (2013)landscape influence, soil restoration
due to the higher vegetation restoration (fig.1) indicates that
higher accumulation of N (%), P (ppm) and CEC (cmol (+)/kg
at the lower position (foot); however, it doesn't have a regular
effect on soil physical properties. Damene et al (2012) provide
that the variation of climate, vegetation type and mineralization
process have an impact on soil fertility restoration. At the mild
zone higher GC and lower CC is observed, in contrast, higher
CC and lower GC is observed in the cool zone of control (open)
site, 10 and 27 years of EXs. The EX management practice and
subsequent increased Biophysical coverage of EXS is varied
with the AEZ, and organic matter input is increased from ground
cover [30].

2. Conclusion
EX land management practice in different parts of the country,

especially in the northern highlands of Ethiopia has an
important role in role in vegetation restoration and soil fertility
enhancement. EX interventions followed a similar approach
and management practices regardless of the differences in
terrain steepness and agro-ecological zone. EXs have a positive
impact on degraded soil restoration and fertility improvement.
Land cover has an important role in preventing runoff and
enhancing SOM accumulation. SOM is increased with the ages
of EX at decreasing rate and improve soil physical and chemical
properties.

References

1. Kumesa, D. (2014). Assessment of soil degradation and
conservation practices based on farmers perception in Toke
Kutaye district, West Shewa Zone, Oromia Regional State,
Ethiopia (Doctoral dissertation, M. Sc. Thesis, Submitted
to the school of graduate studies. Addis Ababa, Ethiopia).

2. CRSPT, U. (2000). Amhara National Regional State food
security research assessment report. University of Hawai’i,
Hawai’i, USA.

3. Asrat, P, Belay, K., & Hamito, D. (2004). Determinants of
farmers' willingness to pay for soil conservation practices in
the southeastern highlands of Ethiopia. Land Degradation &
Development, 15(4), 423-438.

4. Mekuria, W., & Aynekulu, E. (2013). Exclosure land
management for restoration of the soils in degraded
communal grazing lands in northern Ethiopia. Land
Degradation & Development, 24(6), 528-538.

5. Nedessa, B., Nyborg, I, & Ali, J. (2005). Exploring
ecological and socio-economic issues for the improvement
of area enclosure management: a case study from Ethiopia.
DCQG report.

6. Descheemacker, K., Muys, B., Nyssen, J., Poesen, J., Raes,
D., Haile, M., & Deckers, J. (2006). Litter production and
organic matter accumulation in exclosures of the Tigray
highlands, Ethiopia. Forest ecology and management,
233(1), 21-35.

7. Mekuria, W., Veldkamp, E., Haile, M., Gebrehiwot, K.,
Muys, B., & Nyssen, J. (2009). Effectiveness of exclosures
to control soil erosion and local community’s perception on
soil erosion. African Journal of Agricultural Research, 4(4),
365-377.

8. Mekuria, W., Veldkamp, E., Haile, M., Nyssen, J., Muys,
B., & Gebrehiwot, K. (2007). Effectiveness of exclosures to
restore degraded soils as a result of overgrazing in Tigray,
Ethiopia. Journal of arid environments, 69(2), 270-284.

9. Knops, J. M., & Tilman, D. (2000). Dynamics of soil
nitrogen and carbon accumulation for 61 years after
agricultural abandonment. Ecology, 81(1), 88-98.

10. Shariff, A. R., Biondini, M. E., & Grygiel, C. E. (1994).
Grazing intensity effects on litter decomposition and
soil nitrogen mineralization. Rangeland Ecology &
Management/Journal of Range Management Archives,
47(6), 444-449.

11. Solomon, D., Lehmann, J., & Zech, W. (2000). Land use
effects on soil organic matter properties of chromic luvisols
in semi-arid northern Tanzania: carbon, nitrogen, lignin and
carbohydrates. Agriculture, Ecosystems & Environment,

Plant Biol Soil Health J, 2023

Volume 1 | Issue 1 | 54


https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=1.%09Kumesa%2C+D.%282014%29.+An+Assessment+of+Soil+Degradation+and+conservation+practices+Based+on+Farmers+Perception+in+Toke+Kutaye+District%2C+West+Shewa+Zone%2C+Oromia+Regional+State%2C+Ethiopia&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=1.%09Kumesa%2C+D.%282014%29.+An+Assessment+of+Soil+Degradation+and+conservation+practices+Based+on+Farmers+Perception+in+Toke+Kutaye+District%2C+West+Shewa+Zone%2C+Oromia+Regional+State%2C+Ethiopia&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=1.%09Kumesa%2C+D.%282014%29.+An+Assessment+of+Soil+Degradation+and+conservation+practices+Based+on+Farmers+Perception+in+Toke+Kutaye+District%2C+West+Shewa+Zone%2C+Oromia+Regional+State%2C+Ethiopia&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=1.%09Kumesa%2C+D.%282014%29.+An+Assessment+of+Soil+Degradation+and+conservation+practices+Based+on+Farmers+Perception+in+Toke+Kutaye+District%2C+West+Shewa+Zone%2C+Oromia+Regional+State%2C+Ethiopia&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=1.%09Kumesa%2C+D.%282014%29.+An+Assessment+of+Soil+Degradation+and+conservation+practices+Based+on+Farmers+Perception+in+Toke+Kutaye+District%2C+West+Shewa+Zone%2C+Oromia+Regional+State%2C+Ethiopia&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Amhara+National+Regional+State+Food+Security+Research+Assessment+Report.+Available&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Amhara+National+Regional+State+Food+Security+Research+Assessment+Report.+Available&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Amhara+National+Regional+State+Food+Security+Research+Assessment+Report.+Available&btnG=
https://www.researchgate.net/profile/Paulos-Asrat/publication/229570849_Determinants_of_Farmers%27_Willingness_to_Pay_for_Soil_Conservation_Practices_in_Southern-eastern_Ethiopia/links/5fc939fda6fdcc697bdb7377/Determinants-of-Farmers-Willingness-to-Pay-for-Soil-Conservation-Practices-in-Southern-eastern-Ethiopia.pdf
https://www.researchgate.net/profile/Paulos-Asrat/publication/229570849_Determinants_of_Farmers%27_Willingness_to_Pay_for_Soil_Conservation_Practices_in_Southern-eastern_Ethiopia/links/5fc939fda6fdcc697bdb7377/Determinants-of-Farmers-Willingness-to-Pay-for-Soil-Conservation-Practices-in-Southern-eastern-Ethiopia.pdf
https://www.researchgate.net/profile/Paulos-Asrat/publication/229570849_Determinants_of_Farmers%27_Willingness_to_Pay_for_Soil_Conservation_Practices_in_Southern-eastern_Ethiopia/links/5fc939fda6fdcc697bdb7377/Determinants-of-Farmers-Willingness-to-Pay-for-Soil-Conservation-Practices-in-Southern-eastern-Ethiopia.pdf
https://www.researchgate.net/profile/Paulos-Asrat/publication/229570849_Determinants_of_Farmers%27_Willingness_to_Pay_for_Soil_Conservation_Practices_in_Southern-eastern_Ethiopia/links/5fc939fda6fdcc697bdb7377/Determinants-of-Farmers-Willingness-to-Pay-for-Soil-Conservation-Practices-in-Southern-eastern-Ethiopia.pdf
https://www.zef.de/fileadmin/user_upload/7acd_Mekuria and Aynekulu 2011.pdf
https://www.zef.de/fileadmin/user_upload/7acd_Mekuria and Aynekulu 2011.pdf
https://www.zef.de/fileadmin/user_upload/7acd_Mekuria and Aynekulu 2011.pdf
https://www.zef.de/fileadmin/user_upload/7acd_Mekuria and Aynekulu 2011.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=5.%09Betru+N.%2C+Jawad+A.%2C+and+Ingrid+N.%2C+%282005%29.+Exploring+ecological+and+socio-Economic+issues+for+the+improvement+of+area+enclosure+management%3A+A+Case+Study+from+Ethiopia.+DCG+Report+N38&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=5.%09Betru+N.%2C+Jawad+A.%2C+and+Ingrid+N.%2C+%282005%29.+Exploring+ecological+and+socio-Economic+issues+for+the+improvement+of+area+enclosure+management%3A+A+Case+Study+from+Ethiopia.+DCG+Report+N38&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=5.%09Betru+N.%2C+Jawad+A.%2C+and+Ingrid+N.%2C+%282005%29.+Exploring+ecological+and+socio-Economic+issues+for+the+improvement+of+area+enclosure+management%3A+A+Case+Study+from+Ethiopia.+DCG+Report+N38&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=5.%09Betru+N.%2C+Jawad+A.%2C+and+Ingrid+N.%2C+%282005%29.+Exploring+ecological+and+socio-Economic+issues+for+the+improvement+of+area+enclosure+management%3A+A+Case+Study+from+Ethiopia.+DCG+Report+N38&btnG=
https://www.academia.edu/download/53725417/j.foreco.2006.05.06120170701-9410-1txqfla.pdf
https://www.academia.edu/download/53725417/j.foreco.2006.05.06120170701-9410-1txqfla.pdf
https://www.academia.edu/download/53725417/j.foreco.2006.05.06120170701-9410-1txqfla.pdf
https://www.academia.edu/download/53725417/j.foreco.2006.05.06120170701-9410-1txqfla.pdf
https://www.academia.edu/download/53725417/j.foreco.2006.05.06120170701-9410-1txqfla.pdf
https://biblio.ugent.be/publication/605949/file/6817112
https://biblio.ugent.be/publication/605949/file/6817112
https://biblio.ugent.be/publication/605949/file/6817112
https://biblio.ugent.be/publication/605949/file/6817112
https://biblio.ugent.be/publication/605949/file/6817112
https://publications.goettingen-research-online.de/bitstream/2/61202/1/Mekuria.pdf
https://publications.goettingen-research-online.de/bitstream/2/61202/1/Mekuria.pdf
https://publications.goettingen-research-online.de/bitstream/2/61202/1/Mekuria.pdf
https://publications.goettingen-research-online.de/bitstream/2/61202/1/Mekuria.pdf
https://www.cedarcreek.umn.edu/biblio/fulltext/t1730.pdf
https://www.cedarcreek.umn.edu/biblio/fulltext/t1730.pdf
https://www.cedarcreek.umn.edu/biblio/fulltext/t1730.pdf
https://journals.uair.arizona.edu/index.php/jrm/article/viewFile/8970/8582
https://journals.uair.arizona.edu/index.php/jrm/article/viewFile/8970/8582
https://journals.uair.arizona.edu/index.php/jrm/article/viewFile/8970/8582
https://journals.uair.arizona.edu/index.php/jrm/article/viewFile/8970/8582
https://journals.uair.arizona.edu/index.php/jrm/article/viewFile/8970/8582
https://www.css.cornell.edu/faculty/lehmann/publ/AgricEcosysEnviron 78, 203-213, 2000 Solomon.pdf
https://www.css.cornell.edu/faculty/lehmann/publ/AgricEcosysEnviron 78, 203-213, 2000 Solomon.pdf
https://www.css.cornell.edu/faculty/lehmann/publ/AgricEcosysEnviron 78, 203-213, 2000 Solomon.pdf
https://www.css.cornell.edu/faculty/lehmann/publ/AgricEcosysEnviron 78, 203-213, 2000 Solomon.pdf

12.

13.

14.

15.

16.

17.

18.

19.

20.

78(3), 203-213.

Girma, T. (1998). Effect of cultivation on physical and
chemical properties of a Vertisol in Middle Awash Valley,
Ethiopia. Communications in soil science and plant analysis,
29(5-6), 587-598.

Burke, 1. C., Lauenroth, W. K., Riggle, R., Brannen, P,
Madigan, B., & Beard, S. (1999). Spatial variability of soil
properties in the shortgrass steppe: the relative importance
of topography, grazing, microsite, and plant species in
controlling spatial patterns. Ecosystems, 2, 422-438.
Yimer, F., Alemu, G., & Abdelkadir, A. (2015). Soil
property variations in relation to exclosure and open grazing
land use types in the Central Rift Valley area of Ethiopia.
Environmental Systems Research, 4, 1-10.

Mengistu, T., Teketay, D., Hulten, H., & Yemshaw, Y.
(2005). The role of enclosures in the recovery of woody
vegetation in degraded dryland hillsides of central and
northern Ethiopia. Journal of arid environments, 60(2), 259-
281.

Abebe, T., Feyssa, D. H., & Kissi, E. (2014). Area exclosure
as a strategy to restore soil fertility status in degraded land
in southern Ethiopia. Journal of Biological and Chemical
Research, 31(1), 482-494.

Solomon, D., Fritzsche, F., Lehmann, J., Tekalign, M.,
& Zech, W. (2002). Soil organic matter dynamics in the
subhumid agroecosystems of the Ethiopian highlands:
evidence from natural 13C abundance and particle-size
fractionation. Soil Science Society of America Journal,
66(3), 969-978.

Mganga, K. Z., Musimba, N. K., Nyariki, D. M., Nyangito,
M. M., Ekaya, W. N., Muiru, W. M., & Mwang’ombe, A. W.
(2011). Different land use types in the semi-arid rangelands
of Kenya influence soil properties.

Mekuria, W., Veldkamp, E., Corre, M. D., & Haile, M.
(2011). Restoration of ecosystem carbon stocks following
exclosure establishment in communal grazing lands in
Tigray, Ethiopia. Soil Science Society of America Journal,
75(1), 246-256.

Damene, S., Tamene, L., & Vlek, P. L. (2013). Performance
of exclosure in restoring soil fertility: A case of Gubalafto
district in North Wello Zone, northern highlands of Ethiopia.
Catena, 101, 136-142.

21.

22.

23.

24.

25.

25.

26.

27.

28.

29.

Descheemaceker, K., Muys, B., Nyssen, J., Sauwens, W.,
Haile, M., Poesen, J., ... & Deckers, J. (2009). Humus form
development during forest restoration in exclosures of the
Tigray highlands, Northern Ethiopia. Restoration ecology,
17(2), 280-289.

Abiy, T. L. (2008). Area closure as a strategy for land
management: A case study at Kelala Dalacha enclosure in
the central rift valley of Ethiopia (Doctoral dissertation,
Addis Ababa University).

Richter, D. D., Markewitz, D., Trumbore, S. E., & Wells, C.
G. (1999). Rapid accumulation and turnover of soil carbon
in a re-establishing forest. Nature, 400(6739), 56-58.

Zhao, H., Zhang, X., Xu, S., Zhao, X., Xie, Z., & Wang,
Q. (2010). Effect of freezing on soil nitrogen mineralization
under different plant communities in a semi-arid area during
a non-growing season. Applied Soil Ecology, 45(3), 187-
192.

Hosseinzadeh, G., Jalilvand, H., & Tamartash, R. (2010).
Short time impact of enclosure on vegetation cover,
productivity and some physical and chemical soil properties.
Journal of Applied Sciences, 10(18), 2001-2009.

Mekuria, W. (2013). Changes in regulating ecosystem
services following establishing exclosures on communal
grazing lands in Ethiopia: a synthesis. Journal of Ecosystems,
2013, 1-12.

Asefa, D. T., Oba, G., Weladji, R. B., & Colman, J. E.
(2003). An assessment of restoration of biodiversity in
degraded high mountain grazing lands in northern Ethiopia.
Land degradation & development, 14(1), 25-38.

Abebe, M. H., Oba, G., Angassa, A., & Weladji, R. B.
(2006). The role of area enclosures and fallow age in the
restoration of plant diversity in northern Ethiopia. African
journal of ecology, 44(4), 507-514..

Aynekulu, E., Denich, M., & Tsegaye, D. (2009).
Regeneration Response of Juniperus procera and Olea
europaea subsp cuspidata to Exclosure in a Dry Afromontane
Forest in Northern Ethiopia. Mountain Research and
Development, 29(2), 143-152.

Abate, S. (1994). Land use dynamics, soil degradation and
potential for sustainable use in Metu area, Illubabor region,
Ethiopia.

Copyright: ©2023 Tesfaye Lishan. This is an open-access article distributed
under the terms of the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium,
provided the original author and source are credited.

Plant Biol Soil Health J, 2023

https://opastpublishers.com

Volume 1 | Issue 1 | 55


https://www.css.cornell.edu/faculty/lehmann/publ/AgricEcosysEnviron 78, 203-213, 2000 Solomon.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=12.%09Girma+Tadesse%2C+%281998%29.Effect+of+cultivation+on+chemical+and+physical+properties+of+a+Vertisol%2C+in+Middle+Awash+Valley%2C+Ethiopia.+Communication+in+Soil+Science+and+Plant+Analysis%2C+vol.29%3A+287%E2%80%93295.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=12.%09Girma+Tadesse%2C+%281998%29.Effect+of+cultivation+on+chemical+and+physical+properties+of+a+Vertisol%2C+in+Middle+Awash+Valley%2C+Ethiopia.+Communication+in+Soil+Science+and+Plant+Analysis%2C+vol.29%3A+287%E2%80%93295.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=12.%09Girma+Tadesse%2C+%281998%29.Effect+of+cultivation+on+chemical+and+physical+properties+of+a+Vertisol%2C+in+Middle+Awash+Valley%2C+Ethiopia.+Communication+in+Soil+Science+and+Plant+Analysis%2C+vol.29%3A+287%E2%80%93295.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=12.%09Girma+Tadesse%2C+%281998%29.Effect+of+cultivation+on+chemical+and+physical+properties+of+a+Vertisol%2C+in+Middle+Awash+Valley%2C+Ethiopia.+Communication+in+Soil+Science+and+Plant+Analysis%2C+vol.29%3A+287%E2%80%93295.&btnG=
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=ae2b098e4009b7c5e47645294278b6ad1256b3d1
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=ae2b098e4009b7c5e47645294278b6ad1256b3d1
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=ae2b098e4009b7c5e47645294278b6ad1256b3d1
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=ae2b098e4009b7c5e47645294278b6ad1256b3d1
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=ae2b098e4009b7c5e47645294278b6ad1256b3d1
https://link.springer.com/article/10.1186/s40068-015-0041-2
https://link.springer.com/article/10.1186/s40068-015-0041-2
https://link.springer.com/article/10.1186/s40068-015-0041-2
https://link.springer.com/article/10.1186/s40068-015-0041-2
http://vcsewiki.czp.cuni.cz/w/images/8/89/The_role_of_enclosures_Journal_of_Arid_Environments.pdf
http://vcsewiki.czp.cuni.cz/w/images/8/89/The_role_of_enclosures_Journal_of_Arid_Environments.pdf
http://vcsewiki.czp.cuni.cz/w/images/8/89/The_role_of_enclosures_Journal_of_Arid_Environments.pdf
http://vcsewiki.czp.cuni.cz/w/images/8/89/The_role_of_enclosures_Journal_of_Arid_Environments.pdf
http://vcsewiki.czp.cuni.cz/w/images/8/89/The_role_of_enclosures_Journal_of_Arid_Environments.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=16.%09Abebe%2C+T.%2C+Hunde%2CD.%2C+and+Kissi%2CK.%2C+%282014%29.+Area+Exclosure+as+a+Strategy+to+Restore+Soil+Fertility+Status+in+Degraded+Land+in+Southern+Ethiopia.An+International+Journal+of+Life+Sciences+and+Chemistry.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=16.%09Abebe%2C+T.%2C+Hunde%2CD.%2C+and+Kissi%2CK.%2C+%282014%29.+Area+Exclosure+as+a+Strategy+to+Restore+Soil+Fertility+Status+in+Degraded+Land+in+Southern+Ethiopia.An+International+Journal+of+Life+Sciences+and+Chemistry.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=16.%09Abebe%2C+T.%2C+Hunde%2CD.%2C+and+Kissi%2CK.%2C+%282014%29.+Area+Exclosure+as+a+Strategy+to+Restore+Soil+Fertility+Status+in+Degraded+Land+in+Southern+Ethiopia.An+International+Journal+of+Life+Sciences+and+Chemistry.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=16.%09Abebe%2C+T.%2C+Hunde%2CD.%2C+and+Kissi%2CK.%2C+%282014%29.+Area+Exclosure+as+a+Strategy+to+Restore+Soil+Fertility+Status+in+Degraded+Land+in+Southern+Ethiopia.An+International+Journal+of+Life+Sciences+and+Chemistry.&btnG=
https://css.cornell.edu/faculty/lehmann/publ/SoilSciSocAmJ 66, 969-978, 2002 Solomon.pdf
https://css.cornell.edu/faculty/lehmann/publ/SoilSciSocAmJ 66, 969-978, 2002 Solomon.pdf
https://css.cornell.edu/faculty/lehmann/publ/SoilSciSocAmJ 66, 969-978, 2002 Solomon.pdf
https://css.cornell.edu/faculty/lehmann/publ/SoilSciSocAmJ 66, 969-978, 2002 Solomon.pdf
https://css.cornell.edu/faculty/lehmann/publ/SoilSciSocAmJ 66, 969-978, 2002 Solomon.pdf
https://css.cornell.edu/faculty/lehmann/publ/SoilSciSocAmJ 66, 969-978, 2002 Solomon.pdf
http://repository.seku.ac.ke:8080/bitstream/handle/123456789/271/Mganga_Different land use types...PDF?sequence=1&isAllowed=y
http://repository.seku.ac.ke:8080/bitstream/handle/123456789/271/Mganga_Different land use types...PDF?sequence=1&isAllowed=y
http://repository.seku.ac.ke:8080/bitstream/handle/123456789/271/Mganga_Different land use types...PDF?sequence=1&isAllowed=y
http://repository.seku.ac.ke:8080/bitstream/handle/123456789/271/Mganga_Different land use types...PDF?sequence=1&isAllowed=y
https://www.researchgate.net/profile/Edzo-Veldkamp/publication/274219605_Restoration_of_Ecosystem_Carbon_Stocks_Following_Exclosure_Establishment_in_Communal_Grazing_Lands_in_Tigray_Ethiopia/links/5f757a1f299bf1b53e036320/Restoration-of-Ecosystem-Carbon-Stocks-Following-Exclosure-Establishment-in-Communal-Grazing-Lands-in-Tigray-Ethiopia.pdf
https://www.researchgate.net/profile/Edzo-Veldkamp/publication/274219605_Restoration_of_Ecosystem_Carbon_Stocks_Following_Exclosure_Establishment_in_Communal_Grazing_Lands_in_Tigray_Ethiopia/links/5f757a1f299bf1b53e036320/Restoration-of-Ecosystem-Carbon-Stocks-Following-Exclosure-Establishment-in-Communal-Grazing-Lands-in-Tigray-Ethiopia.pdf
https://www.researchgate.net/profile/Edzo-Veldkamp/publication/274219605_Restoration_of_Ecosystem_Carbon_Stocks_Following_Exclosure_Establishment_in_Communal_Grazing_Lands_in_Tigray_Ethiopia/links/5f757a1f299bf1b53e036320/Restoration-of-Ecosystem-Carbon-Stocks-Following-Exclosure-Establishment-in-Communal-Grazing-Lands-in-Tigray-Ethiopia.pdf
https://www.researchgate.net/profile/Edzo-Veldkamp/publication/274219605_Restoration_of_Ecosystem_Carbon_Stocks_Following_Exclosure_Establishment_in_Communal_Grazing_Lands_in_Tigray_Ethiopia/links/5f757a1f299bf1b53e036320/Restoration-of-Ecosystem-Carbon-Stocks-Following-Exclosure-Establishment-in-Communal-Grazing-Lands-in-Tigray-Ethiopia.pdf
https://www.researchgate.net/profile/Edzo-Veldkamp/publication/274219605_Restoration_of_Ecosystem_Carbon_Stocks_Following_Exclosure_Establishment_in_Communal_Grazing_Lands_in_Tigray_Ethiopia/links/5f757a1f299bf1b53e036320/Restoration-of-Ecosystem-Carbon-Stocks-Following-Exclosure-Establishment-in-Communal-Grazing-Lands-in-Tigray-Ethiopia.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=20.%09Damene%2CS+a%2CTamene%2CL.%2C+b%2C1%2C+Paul+L.G.+Vlek+%282012%29+.+Performance+of+exclosure+in+restoring+soil+fertility%3A+A+case+of+Gubalafto+district+in+North+Wello+Zone%2C+northern+highlands+of+Ethiopia&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=20.%09Damene%2CS+a%2CTamene%2CL.%2C+b%2C1%2C+Paul+L.G.+Vlek+%282012%29+.+Performance+of+exclosure+in+restoring+soil+fertility%3A+A+case+of+Gubalafto+district+in+North+Wello+Zone%2C+northern+highlands+of+Ethiopia&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=20.%09Damene%2CS+a%2CTamene%2CL.%2C+b%2C1%2C+Paul+L.G.+Vlek+%282012%29+.+Performance+of+exclosure+in+restoring+soil+fertility%3A+A+case+of+Gubalafto+district+in+North+Wello+Zone%2C+northern+highlands+of+Ethiopia&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=20.%09Damene%2CS+a%2CTamene%2CL.%2C+b%2C1%2C+Paul+L.G.+Vlek+%282012%29+.+Performance+of+exclosure+in+restoring+soil+fertility%3A+A+case+of+Gubalafto+district+in+North+Wello+Zone%2C+northern+highlands+of+Ethiopia&btnG=
https://www.academia.edu/download/53725461/j.1526-100x.2007.00346.x20170701-9421-1yswfdu.pdf
https://www.academia.edu/download/53725461/j.1526-100x.2007.00346.x20170701-9421-1yswfdu.pdf
https://www.academia.edu/download/53725461/j.1526-100x.2007.00346.x20170701-9421-1yswfdu.pdf
https://www.academia.edu/download/53725461/j.1526-100x.2007.00346.x20170701-9421-1yswfdu.pdf
https://www.academia.edu/download/53725461/j.1526-100x.2007.00346.x20170701-9421-1yswfdu.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=22.%09Tsetargachew%2C+A.+%282008%29.+Area+closure+as+a+strategy+for+land+management%3A+a+case+study+at+Kelala+Dalacha+enclosure+in+the+central+rift+valley+of+Ethiopia.+Unpublished+MSc+thesis%2C+Addis+Ababa+University%2C+Ethiopia%2C+107+pp.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=22.%09Tsetargachew%2C+A.+%282008%29.+Area+closure+as+a+strategy+for+land+management%3A+a+case+study+at+Kelala+Dalacha+enclosure+in+the+central+rift+valley+of+Ethiopia.+Unpublished+MSc+thesis%2C+Addis+Ababa+University%2C+Ethiopia%2C+107+pp.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=22.%09Tsetargachew%2C+A.+%282008%29.+Area+closure+as+a+strategy+for+land+management%3A+a+case+study+at+Kelala+Dalacha+enclosure+in+the+central+rift+valley+of+Ethiopia.+Unpublished+MSc+thesis%2C+Addis+Ababa+University%2C+Ethiopia%2C+107+pp.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=22.%09Tsetargachew%2C+A.+%282008%29.+Area+closure+as+a+strategy+for+land+management%3A+a+case+study+at+Kelala+Dalacha+enclosure+in+the+central+rift+valley+of+Ethiopia.+Unpublished+MSc+thesis%2C+Addis+Ababa+University%2C+Ethiopia%2C+107+pp.&btnG=
https://escholarship.org/content/qt2gd79762/qt2gd79762.pdf
https://escholarship.org/content/qt2gd79762/qt2gd79762.pdf
https://escholarship.org/content/qt2gd79762/qt2gd79762.pdf
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=0a0db0afa077440cd2a9673ae6cda1a2dd07cf20
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=0a0db0afa077440cd2a9673ae6cda1a2dd07cf20
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=0a0db0afa077440cd2a9673ae6cda1a2dd07cf20
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=0a0db0afa077440cd2a9673ae6cda1a2dd07cf20
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=0a0db0afa077440cd2a9673ae6cda1a2dd07cf20
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=25.%09Hosseinzadeh%2C+G.%2C+H.+Jalilvand+and+R.+Tamartash%2C+%282010%29.+Short+time+impact+of+enclosure+on+vegetation+cover%2C+productivity+and+some+physical+and+chemical+soil+properties.+J.Applied+Sci.%2C+10%3A2001-2009.http%3A%2F%2Fscialert.net%2Fabstract%2F%3Fdoi%3Djas.2010.2001.2009.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=25.%09Hosseinzadeh%2C+G.%2C+H.+Jalilvand+and+R.+Tamartash%2C+%282010%29.+Short+time+impact+of+enclosure+on+vegetation+cover%2C+productivity+and+some+physical+and+chemical+soil+properties.+J.Applied+Sci.%2C+10%3A2001-2009.http%3A%2F%2Fscialert.net%2Fabstract%2F%3Fdoi%3Djas.2010.2001.2009.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=25.%09Hosseinzadeh%2C+G.%2C+H.+Jalilvand+and+R.+Tamartash%2C+%282010%29.+Short+time+impact+of+enclosure+on+vegetation+cover%2C+productivity+and+some+physical+and+chemical+soil+properties.+J.Applied+Sci.%2C+10%3A2001-2009.http%3A%2F%2Fscialert.net%2Fabstract%2F%3Fdoi%3Djas.2010.2001.2009.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=25.%09Hosseinzadeh%2C+G.%2C+H.+Jalilvand+and+R.+Tamartash%2C+%282010%29.+Short+time+impact+of+enclosure+on+vegetation+cover%2C+productivity+and+some+physical+and+chemical+soil+properties.+J.Applied+Sci.%2C+10%3A2001-2009.http%3A%2F%2Fscialert.net%2Fabstract%2F%3Fdoi%3Djas.2010.2001.2009.&btnG=
https://downloads.hindawi.com/archive/2013/860736.pdf
https://downloads.hindawi.com/archive/2013/860736.pdf
https://downloads.hindawi.com/archive/2013/860736.pdf
https://downloads.hindawi.com/archive/2013/860736.pdf
https://downloads.hindawi.com/archive/2013/860736.pdf
https://downloads.hindawi.com/archive/2013/860736.pdf
https://downloads.hindawi.com/archive/2013/860736.pdf
https://downloads.hindawi.com/archive/2013/860736.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=27.%09Asefa+DT%2C+Oba+G%2C+Weladji+RB%2C+Colman+JE+%282003%29+an+assessment+of+restoration+of+biodiversity+in+degraded+high+mountain+grazing+lands+in+northern+Ethiopia.+Land+Degradation+and+Development%2C+14%281%29%3A25-38.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=27.%09Asefa+DT%2C+Oba+G%2C+Weladji+RB%2C+Colman+JE+%282003%29+an+assessment+of+restoration+of+biodiversity+in+degraded+high+mountain+grazing+lands+in+northern+Ethiopia.+Land+Degradation+and+Development%2C+14%281%29%3A25-38.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=27.%09Asefa+DT%2C+Oba+G%2C+Weladji+RB%2C+Colman+JE+%282003%29+an+assessment+of+restoration+of+biodiversity+in+degraded+high+mountain+grazing+lands+in+northern+Ethiopia.+Land+Degradation+and+Development%2C+14%281%29%3A25-38.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=27.%09Asefa+DT%2C+Oba+G%2C+Weladji+RB%2C+Colman+JE+%282003%29+an+assessment+of+restoration+of+biodiversity+in+degraded+high+mountain+grazing+lands+in+northern+Ethiopia.+Land+Degradation+and+Development%2C+14%281%29%3A25-38.&btnG=

