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Abstract 

This study aimed to evaluate the restoration of highly degraded rangelands through 

the integration of various restoration treatments and the reseeding of native grasses 

in the Dallo Mana district of Bale Zone, southeast Ethiopia. Rangeland degradation 

is a serious problem in the semi-arid regions of the Bale Zone, negatively impacting 

the productivity of the rangelands and the livelihoods of pastoralists. The study site 

was fenced to exclude both human and animal interference, and fifteen 4 m x 4 m 

plots were laid out to apply 7 treatments in 3 replications, including control, mulch, 

cattle manure, mulch + cattle manure, ripping, semicircular bund, ripping + mulch, 

ripping + cattle manure, semicircular bund + mulch, semicircular bund + cattle ma-

nure, ripping + mulch + cattle manure, and semicircular bund + mulch + cattle 

manure, using a randomized complete block design (RCBD). The results showed that 

the total dry matter (DM) yield of all herbaceous samples, the DM yield of grasses 

with intermediate desirability and less desirable grasses, and the basal cover and 

litter cover of dominant grasses were significantly (p<0.05) higher in the restoration 

sample site compared to the degraded areas, and the overall grass range condition 

score ranged from 16.1 (poor condition) to 33.4 (good condition), with the total dry 

matter yield decreasing considerably from 126.85 g m-2 in the good condition within 

the restoration sample site to 11.40 g m-2 in the poor condition along the open-

grazed areas, with the data analyzed using analysis of variance (SAS, 2012). 
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1. Introduction 

1.1 Background  

Rangelands are globally important ecosystems 

of great significance to human welfare and 

economies (Sankaran et. al., 2005).They ac-

count for about 41% of the global land surface 

cover (Washington-Allen et al., 2008). East Af-

rican range lands represent a unique geograph-

ical region, comprising a great diversity of eco-

systems, cultures and human environment inter-

actions (Ayana and Oba, 2008).Unique ecolog-

ical aspects of East African range lands include: 

spatially extensive grazing systems, changing 

landscapes, unique human-wildlife-livestock in-

teractions and environmental consequences 

(Sankaran et al.,2005). 

Rangeland degradation is one of the challenges 

among countries of Sub-Saharan Africa that re-

sults in chronic poverty and livelihood crisis. 

The majority of pastoral and agro-pastoral com-

munities in the Horn of Africa are at risks of 

food insecurity. Previous studies (Ayana and 

Oba, 2008) have shown that range land ecosys-

tems in the HOA are very susceptible to the im-

pact of climate change, and that pastoralists are 

the most vulnerable group. Land degradation 

and poverty associated with natural and human 

induced devastation persist in East African 

rangelands (AyanaandOba, 2008). For example, 

the United Nations Environmental Program 

(UNEP)(1998) has identified among others, 

land degradation as a primary factor contribute 

in to high impact problems that could result in 

human environmental disasters.  The problems 

caused by natural and man-made factors and the 

depletion of natural resources have adversely af-

fected the conventional livestock based liveli-

hood options. The restoration of degraded 

rangelands has been proposed as a possible ap-

proach to strengthening resilience to climate 

change (Houghton et al. 1999). This will further 

contribute to strengthening resilience and reduc-

ing vulnerability among pastoral and agro-pas-

toral communities, while addressing the global 

demand for ecosystem service and carbon mar-

kets. 

The arid and semi-arid lands of Ethiopia account 

for over 60% of the total land cover, and are 

home to 12% of the human population who 

make a living from an extensive form of live-

stock production (Coppock, 1994). Rangelands 

are the main sources of forage for grazing ani-

mals in arid and semi-arid environments. Here, 

more than anything else, forage availability 

from the rangelands dictates livestock produc-

tion, survival, and milk and meat supply, and 

hence the socio-economic welfare of the human 

population. Range lands in good state of health 

do also play a central role in the protection of 

the environment including the sustenance of sta-

ble supply of water across the land scape; im-

prove carbon sequestration and biodiversity 

conservation (Davies et al., 2012). 

During the last five decades, rangelands in most 

pastoral areas of Ethiopia have undergone un 

precedent changes that manifested in terms of 

marked deterioration of conditions.  Across all 

the pastoral areas, appreciable proportion of the 

once healthy and productive rangelands have ei-

ther been reduced to bare ground or completely 

taken over by invasive plant species of no or low 

feeding value. This situation has undermined the 

adaptive strategies and resilience of the pastoral 

communities heavily relying on livestock pro-

duction (Bruke and Tafesse, 2000; Coppock, 

1994; Gemedo, 2006). Many initiatives have 

been taken to identify the root causes of the 

rangeland deterioration and implement actions 

that help restore the productive state of degraded 

rangelands. 

1.2 Statement of problem 

In Bale including but not limited to Dallo Mana 

woreda, rangeland conditions are steadily de-

grading from time to time (Daniel, 2010).As a re-

sult many interacting factors including severe 

over-grazing, and expansion of encroaching 

bushes and weeds are among the major problems 

in the area.  Moreover, bush encroachment is 

transforming potential open savannas grassland 

into thick bushes and shrubs (Abate et al., 2010), 

indicating the degree in severity of arid and semi-

arid rangelands. Besides, the rangelands are also 

subjected to frequent and recurrent droughts re-

sulting in massive livestock mortalities and im-

pacting famine and poverty by pastoral house-

holds. Research and development in rangeland 

improvement schemes is therefore an important 
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investment in order to reverse the negative im-

pacts of different rangeland degradations caused 

by biotic and/or biotic factors.  

Range improvement is defined as special treat-

ment(s), development(s) and structure(s) used to 

improve the forage productivity potentials of 

rangeland types with the aim of promoting live-

lihood quality of pastoral communities through 

production of quantity and quality range-feeds 

and their uses by grazing livestock species. In 

this context, rangeland improvement include: i) 

to restore depleted rangelands to higher levels of 

productivity, ii) control of bush encroachment 

and replacing undesirable range plants with de-

sirable productive species and iii) reclamation of 

severely degraded and wasted lands and convert-

ing them in to in-situ drought period feed conser-

vation sites (Holechek et al., 2000).  

These rangeland improvement programs are 

global perspectives, however, where the com-

plex situation of rangeland is high like in semi-

arid and arid region, it needs to test each and/or 

combination improvement techniques. Some of 

the possible range improvement techniques indi-

cated includes enclosures, over sowing, control 

of undesirable range plants, burning, fertiliza-

tion, improvement of grazing systems and stock-

ing rates, application of soil moisture conserva-

tion techniques, seeding and re-seeding, planta-

tion of drought tolerant succulents (Solomon et 

al., 2005).  

These methods can be applied individually or in 

various combinations to get best results. Some of 

these improvement techniques were not seen in 

development/research. Studies of Bedasa et al 

(2014) indicated as possibility of reseeding of 

native grasses on highly degraded rangelands. 

Moreover, the efforts made by Mohammed, 

(2018) entitled the “Effect of mechanical and 

chemical control methods of bush control on 

rangeland vegetation in lowlands of Bale range 

land Rayitu woreda, Southeast Ethiopia”. But his 

work lack to look into range land restoration 

techniques that may play significant role in en-

hancing herbaceous plants on degraded land. 

Furthermore, the work done by Mohammed, 

(2018) in Dallo Mmana woreda just focus on the 

evaluation of only improved forage and only un-

der irrigated condition. Hence, this study aimed 

to investigate the effect of range land restoration 

techniques on herbaceous plants using the native 

grasses on highly degraded rangelands and graz-

ing capacity. To combine the reseeding activities 

and manure fertilization with soil and water con-

servation practices that assess the recovery po-

tential of degraded rangeland, increase the vege-

tation covers on bare ground and increase the 

production potential of the rangeland for higher 

grazing capacity of domestic livestock and create 

awareness within the community on how to re-

store degraded rangeland. 

1.3. Significance of the study 

 Following the determination of effects of 

rangeland restoration techniques on herba-

ceous vegetation and grazing capacity in 

Dallo Mana district, Southeast Ethiopia. The 

general public will be benefited in such a way 

that if effects of rangeland restoration tech-

niques on herbaceous vegetation and grazing 

capacity is well known, awareness creation 

will be made on its restoration by the study 

group to reduce the negative effects posed by 

the rangeland degradation, 

 The pastoral office, especially the rangeland 

and natural resource sector will get infor-

mation that will be implemented while devel-

oping their plan,  

 The generated information will be used as a 

base for researchers, policy makers and range 

managers to formulate recommendations on 

how to restore degraded rangelands and im-

plement appropriate management strategies 

in areas of the country where rangeland deg-

radations are problem. 

1.4. Objectives of the study 

1.4.1. General objective 

 To investigate the effects of rangeland 

restoration techniques on herbaceous 

vegetation and grazing capacity in Dallo 

Mana district, Southeast Ethiopia 
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1.4.1. Specific objectives 

 To assess the effects of rangeland restora-

tion techniques on herbaceous vegetation 

in Dallo Mana district, Southeast Ethiopia 

 To evaluate the effects of rangeland resto-

ration techniques on grazing capacity in the 

study area. 

1.5. Research Hypothesis 

 The range land restoration techniques will 

enhance herbaceous vegetation in Dallo 

Mmana district.   

 The rangeland restoration techniques have 

an effect on grazing capacity in the study 

area. 

1.6. Scope of the study 

The study was to examine the effects of Range-

land restoration techniques on herbaceous vege-

tation and grazing capacity in Dallo Mana dis-

trict, southeast Ethiopia. The study utilizes 

twelve treatments in three replications.  The 

study was conducted in Dallo Mmana district, 

lowlands of Bale zone from November, 2019 to 

July, 2020. 

2. Material and Methods 

2.1. Description of the study area 

Location and Area Coverage 

The study was conducted in Delomena district 

which is located in Bale zone, South Eastern 

Ethiopia. It lies between latitudes 5˚51'N and 

6˚45'N, and longitudes 39˚35'E and 40˚30'E. It is 

bounded by MaddaWalabu district in south, 

Goba district in North, Harena Buluk district in 

west and south west, Berbere district in North 

East and Gura Ddamole in the East direction. It 

has an area of 4833 km2 (483300ha) and distance 

of 125 km from capital Bale zone called Robe 

and 555 km from center of the country and the 

region called Addis Ababa.  

Until 1984, Dello Mmena was considered as part 

of Dello Awraja. But from 1984-1988 E.C Dell 

Momena has its own administrative district. 

Again from1988–Mid 1998 Dello Mmena and 

Harena Buluk district merged together and form 

Mena Angetu woreda by assigning Dello Mmena 

as a capital of the district. Lastly, at mid-1998 on-

wards the two district s split each other and forms 

their own administrative district by assigning 

Mena and Angetu as a capital town of Dello 

Mmena and Harena Buluk district respectively. 

Mena town was founded in 1940 E.C but the 

town got municipalities plan since, 1956 

E.C(BZPEDO, 2015). A total population of the 

woreda is approximately 120,000 inhabits the. 

About 91% of the inhabitants are engaged in ag-

riculture; of which 28% conduct crop produc-

tion, 18% cattle rearing and 45% mixed farming 

(BZPEDO, 2015). 
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Fig.1 Map of Dello Mena (source, BMNP Geo database, 2007) 

2.1.2. Climate 

In the district the amount of temperature that re-

ceives is greatly modified by latitude and longi-

tude range. Based on altitude the districts are 

classified in to three-agro climatic regions 

namely: High land, Semi High land and lowland 

(BZPEDO, 2015). 

2.2. Site selection and field layout 

A bare area with no desirable vegetation cover 

was selected from Dallo Mmana district and 

fenced to exclude both human and animal inter-

ference. The identified site has a size of 

72mx72m. This was divided into sub-plots and 

different restoration treatments will be randomly 

applied in each sub-plot.  

2.3. Experimental Design and Treatments 
The experimental design was RCBD  was used 

with 12 treatments and replicated three times 

separately for each grass species (Chloris gayana 

Kunth and Cenchrus ciliaris). The experiment 

was applied at the beginning of the main rainy 

season during November, 2019 to July in 2020. 

The treatments were; control, mulch, cattle ma-

nure, mulch + cattle manure, ripping, semicircu-

lar bund, ripping + mulch, ripping + cattle ma-

nure, semicircular bund + mulch, semicircular 

bund + cattle manure, ripping +mulch +cattle 

manure, semicircular bund + mulch + cattle ma-

nure. Since the study area being moisture 

stressed, treatments of in-situ moisture conserva-

tion techniques was considered. The structures 

suggested in this experiment are semi-circular 

bunds and ripping. Semi-circular bunds are 

earthen bunds in the shape of a semi-circle to ac-

cumulate runoff water in front of the bund, where 

plants are grown. The diameter or the distance 

between the two ends of each bund and height of 

the bunds is 1m and 30-50cm as stated by 

Theibet.al. (2000).  

Ripping is a cultivation action with a one tine-

sub-soiler implement to a depth of at least 20-

25cm and 10cm wide as indicted by Breebaart 

et.al (2006). This was used to break the hard 

compacted crust of the surface soil and to create 

furrows in order to increase water infiltration for 

promoting seedling establishment.  The applica-

tion of cattle manure at a rate of approximately 

88kg/100m2 increases carbon content of the soil 

and also helps in the aeration and retention of wa-

ter of the degraded soil (Van der Merwe, 1997, 

De wet, 2001). The grass mulch application will 

facilitate maximum plant establishment by re-

taining soil moisture and reducing impact of 

raindrops (Van der Merwe, 1997; De wet, 2001). 

2.4. Vegetation measurement 
The plot cover, dry matter yield, seed yield and 

height were measured for each grass types in 
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each sub-plot. The plots’ size was 6 m x 4 m 

(24m2). Land preparation and seeding was car-

ried out soon the long rainy season commences 

(beginning of March). Seeding rate is 8kg/ha. 

The hoeing was done using a hoe. Mulch was 

done using grasses that had not set seed and 

thickness of the mulch will be 15cm on plots. 

Ten representative tillers of Chloris gayan aand 

Cenchrus ciliaris was randomly selected from 

each plot and measured for height. The average 

height of ten tillers per plot was used for analysis. 

Cover assessed using quadrate (0.5m x 0.5m) by 

randomly placing in the plots. An area of 0.25 m2 

was selected for detailed assessment, and divided 

into halves. One of these was further divided into 

quarters, one of which divided into eighths. All 

Chloris gayana and Cenchrus ciliaris in the se-

lected 0.25m2 per plot was cut transferred while 

kept together, and drawn in the eighth part to fa-

cilitate visual estimations of basal covers of liv-

ing parts. The rating of basal cover was consid-

ered ‘excellent’ when the eighth will be com-

pletely filled (12.5%) or ‘very poor’ when the 

cover is less than 3% (Baarset al. 1997). Then, 

each percentage multiplied by four to convert to 

out of 100%. A three 0.5m × 0.5m quadrant was 

placed randomly in every plot, and the above 

ground Chloris gayana and Cenchrus ciliaris 

within the quadrant clipped at 5cm above the 

ground when the grasses are 50% in flower. Dry 

matters of grasses were determined after oven 

drying at 105 °C for 24 hours. 

2.2.3. Biomass and Grazing capacity measure-

ment 

At the end of the growing season, the different 

plots was harvested at 5cm above the ground us-

ing hand sickles and sorted into grass, and non-

grass components. Furthermore, they  was sorted  

into  different  species  using  field  guide  (Abule 

et al., 2017) and  experienced  technician  from  

Adami  Tulu  research  center, Ethiopia. The 

sorted materials wasoven-dried at 65ᵒC for 72 

hours at MaddaWalabu University. 

The  formula  proposed  by  Moore et al. (1985),  

modified  by Moore and Odendaal (1987) and 

(Moore, 1989),  is used  for  grazing  capacity  

estimation  by  taking  in  account  the  grass  and  

total  biomass  yields.   

The equation is as follows:   Y= d/(DM x f)r 

where Y is the grazing capacity (ha TLU-1), d the 

number of days in a year (365), DM the grass and 

total biomass DM yield (kg  ha-1),  f  is  the  uti-

lization  factor, r  the  daily  grass  DM  required.    

The  grazing  capacity  was calculated  using  

tropical livestock  unit  (TLU)  which  is  an  an-

imal  weighing  250  kg  and  consuming 2.5%  

of  its  body  weight. Thus, each TLU consume 

6.25 kg of forage dry matter daily and utilization 

factor of 0.5 (50%) is used (Abule et al., 2017). 

2.4. Data analysis 

Data was subjected to the analysis of variance us-

ing SAS version 9.0 (SAS, 2002). Least signifi-

cance differences (LSDs) at the 5% level of prob-

ability was computed to declare significance of 

differences among treatment means.Proportional 

data are arcsine transformed to meet the assump-

tion of normality and homogeneous variances. 

Descriptive statistics such as mean, percentage 

and standard deviation will be used to present the 

results. 

3. Results  

3.1. The Effect of restoration techniques 

on Range Condition 
The effect of restoration techniques on range 

condition parameters is presented in Table 1.   

Grass species composition for the restoration 

sample site was not significantly (P>0.05) differ-

ent from degraded grassland (Fig 2). The resto-

ration sample site had a significantly higher 

(P<0.05) score values for basal cover, litter cover 

of dominant grasses than the open-grazed areas 

across the sites (Fig 2).  The over degraded grass 

range condition score was in the range of 16.1 

(i.e., under poor condition) to 33.4 (good condi-

tion) and the difference was significant (P<0.05) 

(Fig2). 
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Fig2: Range condition scores of restoration vs.open-grazed areas in the site  

  
 

4.2. The Effect of Restoration Techniques 

on Dry-matter Yield of Herbaceous Spe-

cies 
The total DM yield of all herbaceous samples 

and that of grasses were significantly (P<0.05) 

higher in the restoration sample site than in the 

degraded areas in the studied site (Table 1). Sim-

ilarly, the DM yield of grasses with intermediate 

desirability and DM yield of less desirable 

grasses in restoration sample site were signifi-

cantly (P<0.05) higher than open-grazed areas.  

The total dry matter yield was decreased consid-

erably from 126.86g m-2 to 11.40 g m-2 as the 

range condition deteriorates from good within 

restoration sample site to poor condition along 

the open-grazed areas. Legumes and forbs did 

not significantly (P>0.05) differ between restora-

tion sample site and open-grazed sites. Similarly, 

highly desirable grass species did not signifi-

cantly (P>0.05) vary between restoration sample 

site and open-grazed sites (Table 1).   

Table 1:  Dry matter yield (g m-2) as sampled in the site in Delomena woreda 

Parameter Treatment site Degraded grassland 

Highly desirable  grass 43.69 4.96 

Intermediate desirable grass 27.05 0.09 

Less desirable grass 67.37 2.22 

Total grass 117.90 7.27 

Legumes 1.97 0.84 

Forbs 6.99 3.29 

Total biomass 126.85 11.40 

Mean in the same row for each parameter with 

different superscripts are significantly different 

(P<0.05)   

3.3. Aboveground herbaceous biomass in 

restoration site 

Aboveground biomass of significantly (P<0.05) 

increased following quantity and interactions of 

treatments being higher than in the degraded area 

0

1

2

3

4

5

6

7

8

Grass
composition

Basal cover Litter cover

restoration treatment(DM)

Degraded rangeland(DM)



  

242 

 

(Table 2). The same trend was also observed with 

percentage cover where restoration area and de-

graded respectively (Table 2).  

Biomass of Cenchrus ciliaris significantly 

(P<0.05) increased in following treatment partic-

ularly in semicircular bund + mulch + cattle ma-

nure than in Chloris gayana on the same treat-

ment (Table 2). Type of treatment significantly 

influenced aboveground biomass (P<0.05). 

Table 2 Response of aboveground biomass production to the restoration treatments 

Treatment Aboveground Biomass 

Cenchrusciliaris(DM) Chlorisgayana(DM) 

Control 24 25 

Mulch 30 31 

cattle manure 29 28 

mulch + cattle manure 31 31 

ripping 28 24 

semicircular bund 34 35 

ripping + mulch 33 34 

ripping + cattle manure 35 36 

semicircular bund + mulch 33 33 

semicircular bund + cattle manure 36 35 

ripping +mulch +cattle manure 43 43 

semicircular bund + mulch + cattle ma-

nure 

43 31 

3.4. Biomass Production and Grazing Ca-

pacity in the Woreda 
Grass dry matter weight   (P<0.05)  in semicircu-

lar bund + mulch + cattle manure and ripping 

+mulch +cattle manure treatments plots of 

Cenchrus ciliaris increase than  plots of  Chloris 

gayana Compared with control application and 

ripping. Semicircular bund + mulch + cattle ma-

nure increase Grass production. Though it was a 

non-significant (p>0.05).  

semicircular bund + mulch + cattle manure and 

ripping +mulch +cattle manure treatments plots 

of Cenchrus ciliaris significantly increased 

(P<0.05)  (Table 3) total biomass production 

while the control was the latest in total biomass  

production, semicircular bund + mulch + cattle 

manure & ripping +mulch +cattle manures were 

compared in  total biomass  production 

In study area the grazing capacity strongly fluc-

tuate among control and other treatments but 

slight difference between single treatment and 

control. Consequently, the grazing capacity of 

Cenchrus ciliaris shows slight difference be-

tween mulch and control at x²=3.42 df=1 

p>0.05which does not show statically signifi-

cance difference. However, there is significant 

difference among multiple treatments and con-

trol at x²=17.66 df=1 p<0.05. 

In case of chloris guana there is no statically dif-

ference of grazing capacity between Control and 

mulch at  x²= 3.28 df=1 p>0.05 but statically sig-

nificance difference between control and multi-

ple treatment(semicircular bund + mulch + cattle 

manure).  

The grazing capacity of cenchrus ciliaris shows 

significance difference among multiple treat-

ment and single treatment (ripping) at x²= 18.33 

df=1 p<0.05. Moreover, the grazing capacity of 

chloris guana shows slight difference among 

multiple treatment (semicircular bund + mulch + 

cattle manure) and single treatment (ripping) at 

x²=4.66 df=1 p<0.05 

 

 

Table 3: Application of deferent treatments on herbaceous dry matter production(kga1) and grazing 
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capacity (ha TLU-1) 

 

 

 

4. Discussions  

4.1. The Effect of Restoration Techniques 

on Rangeland Condition 
Grass species composition did not show any si 

nificant difference between the restoration treat-

ments and degraded area. The singe and inter-

acted restoration treatments might also be an-

other reason for the lack of significance differ-

ences between the two restoration systems. The 

result of the present study is in agreement with 

the report by Amsalu (2000).  The highest score 

for rangeland condition was recorded within res-

toration. However, grass species composition did 

not show any significant variation between res-

toration and degraded rangelands. In the current 

study, the low values for basal cover, litter cover 

degraded of dominant grasses in the degraded 

sites could reflect the impact of continuous graz-

ing and recurrent drought. Similarly, Van der 

Westhizen et al. (2001) argued that in semi-arid 

rangelands, these parameters are greatly influ-

enced by the effects of gazing pressure, drought 

and rainfall variability.    

Repeated grazing and prolonged drought might 

lead to a reduction in herbaceous species compo-

sition and diversity, which might accelerate de-

cline in rangeland condition. As reported by An-

gassa (2014) heavy grazing pressure may reduce 

plant species composition and basal cover. On 

the other hand, the highest scores for basal cover, 

age distribution of dominant grasses and number 

of seedlings were recorded in enclosed sites re-

flecting the benefits of reduced disturbance such 

as the effects of heavy grazing, trampling and in-

appropriate management interventions (Amaha, 

2006). In addition, continuous grazing affects the 

amount of plant litter at the soil surface and ex-

erts indirect pressures on the germination and 

seedling establishment patterns (Amsalu, 2000; 

Teshome, 2007; Amaha 2006; Lishan, 2007;  De-

salew, 2008).   

Treatments DM of 

Cenchrus cil-

iaris 

GC((ha/ TLU) DM chloris 

guana 

GC((ha/ 

TLU) 

 

 

    
control 24 27.37 25 28.51 

mulch 30 34. 22 31 35.36 

cattle manure 29 33.07 28 31.93 

mulch + cattle manure 31 35.36 31 35.36 

ripping 28 31.93 24 27.37 

semicircular bund 34 38.78 35 41.06 

ripping + mulch 33 37.64 34 38.78 

ripping + cattle manure 35 39.92 36 39.92 

semicircular bund + mulch 33 37.64 33 37.64 

semicircular bund + cattle ma-

nure 

36 41.06 35 41.06 

ripping +mulch +cattle manure 43 49.04 43 49.04 

semicircular bund + mulch + 

cattle manure 

43 49.04 31 35.36 
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The eroded and compacted soil in the degraded 

(i.e., sites with high grazing pressure) has low 

basal cover, higher bare ground cover and could 

lead to its compactness and loss of the soil. The 

observed low score for soil condition in some 

sampling plots could be attributed to many years 

of continuous grazing and loss of herbaceous 

species.  Amsalu (2000) has reported that in-

creased grazing pressure aggravates the hoof ef-

fect, which increases the soil bulk density result-

ing in reduced infiltration. Teshome (2007) has 

found low values for basal cover, litter cover, 

number of grass seedlings and age distribution in 

heavily grazed sites vs. the medium and light 

grazed sites reflecting the impacts of recurrent 

drought and grazing pressure in heavily grazed 

sites. This implies that decline in the rangeland 

condition in the open grazed areas have a direct 

negative influence on livestock production and 

livelihood of inhabitants in the district.   

4.2. The Effect of restoration treatments 

on Dry-matter Yield of Herbaceous Spe-

cies 
The result of the current study has shown that the 

total DM yield and DM of individual grass spe-

cies were higher in restoration treatments than in 

the degraded areas. The impact of restoration 

treatments factors may be the main reasons for 

the significant difference in terms of herbaceous 

biomass between the restoration treatments and 

degraded. The low DM yields of forage in the 

open grazed sites as compared to degraded areas 

corresponded with the reports of Teshome 

(2007), suggesting that rangelands in poor con-

dition had low forage production with less desir-

able forage than those rangeland in good condi-

tions. Similarly, the results of this study is in 

agreement with earlier reports (Amsalu, 2000; 

Amaha, 2006; Gemedo et al., 2006; Teklu et al., 

2010; Shankute et al., 2011). Legumes and forbs 

were not significantly different between restora-

tion treatments and degraded areas. This similar-

ity might be due to the tolerance of certain spe-

cies under increased grazing pressure. The find-

ings of this study show that degraded site had 

low dry matter yield of herbaceous species, 

which might be attributed to the poor manage-

ment practices, effects of recurrent drought and 

increased grazing pressure. The present finding 

is in line with the work of Gemedo et al. (2006), 

suggesting that rangelands in poor condition had 

low forage production with less desirable than 

rangelands in good condition.   

4.3. Aboveground Herbaceous Biomass in 

Restoration Site 

Higher biomass production and percentage cover 

of perennial grasses in the restoration treatment 

area could be as a result of improved land man-

agement due to the establishment of restoration 

treatments. The treatments are; control, mulch, 

cattle manure, mulch + cattle manure, ripping, 

semicircular bund, ripping + mulch, ripping + 

cattle manure, semicircular bund + mulch, semi-

circular bund + cattle manure, ripping +mulch 

+cattle manure, semicircular bund + mulch + cat-

tle manure, ripping +mulch +cattle manure have 

been found to improve soil enhance the herba-

ceous vegetation. Aboveground biomass is posi-

tively correlated with the restoration treatment in 

degraded areas (Singh et al. 2011). Further, the 

above ground biomass in the restoration area 

could be due to restoration treatment in the sites.  

5. Conclusions and Recommendations 

The current finding showed that the status of 

rangeland in the degraded areas was in poor con-

dition due to increased grazing pressure while 

the status of rangeland restoration techniques ar-

eas was in a good condition and has great contri-

bution in enhancing herbaceous vegetation as a 

result of restoration treatments. From the result 

of this study, we suggest that restoration tech-

niques are potential options for future rangeland 

improvement and conservation of key forage 

species. Generally, the compositions of herba-

ceous plants were greatly varied by restoration 

treatments and grass among species.  

Therefore, urgent reaction from the government, 

policy, and decision maker is required. They are 

supposed to ease the existing grazing pressure 

and look for new restoration technique taking 

into account for human and animal population 

growth in the future. The new trend of protecting 

restoration technique is bringing a good result to 

secure grass to animals. Hence, we strongly sug-

gest regional and federal government to support 



  

245 

 

the practice in the district and expand it to other 

zones as a coping mechanism of drought and 

grazing land management.  
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