
SINEr: Ethiop. J. Sci., 31(1):43-54,2008 
© Faculty of Science, Addis Ababa University< 2008 ISSN: 0379J!897 

DRYLAND WOODY VEGETATION ALONG AN ALTITUDINAL GRADIENT 
ON THE EASTERN ESCARPMENT OF WELO, ETHIOPIA 

Getachew Tadesse, Tamrat Bekele and Sebsebe Demissew . 

National Herbarium, Department of Biology, Faculty of Science, Addis Ababa University 
PO Box 3434, Addis Ababa, Ethiopia. E-mail: gettades@yahoo.com 

ABSTRACT: Vegetation data from plots (20 m X 20 m) on the eastem escarpment in Welo between 
750 m and 1780 m a.s.l were analyzed. We found 216 species distributed in 61 families found out of 
which 104 were woody species and used for vegetation classification using Two-way Indicator Species 
Analysis (TWINSPAN). Seven woody plant community types were distinguished. Woody individuals 
were counted and higher Importance Value Indices (IVl) were calculated for Euclea racemosa ssp. 
schimperi (27.7), Dodonaea angustifolia (22.8), Acacia asak (21.9) and Grewia bieolour (14.4). The diversity 
and evenness of each community were compared using Shannon-Weiner diversity and evenness index. 
Pearson's correlation results reveal a strong correlation between altitude and soil depth an~ Tukey's W:~! 
showed that the distribution of plant communities has strong correlation with altitude/soil depth ~a' 
slope. Communities at inaccessible hill-slopes and protected areas are relatively species rich, while 
communities under high grazing pressure and other disturbance are poor in species richness. Most of 
the vegetation was observed highly disturbed except along inaccessible steep slopes, and in few 
protected and privately owned areas indicating some implications of conservation and management. 
The vegetation was compared with seven other vegetation types using Sorensen's similarity analysis 
and general description of the vegetation was made. 
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INTRODUCTION 

Environmental gradients with their complex 
interaction influence vegetation structure and 
composition (Whittaker, 1975; Begon, et al., 1996); 
and hence, environmental gradient analysis is 
essential-to understand factors governing the com
position, distribution and abundance of species. In 
particular,. altitudinal gradient influences the 
composition and floristic diversity of communities 
for changes in elevation are accompanied by 
changes in climatic variables mainly temperature 
and precipitation (Whittaker, 1967; Whittaker, 
1975; Begon, et al., 1996). In addition to tempera
ture and precipitation, soil' depth, slope and 
competition determine distribution and abundance 
of plant communities (Beals, 1969; Whittaker, 
1975). 

Over 60% of Ethiopian land surface is covered by 
drylands where 12% of human and. 20% of 
liv~stock population is living (UNEP, 1992; CSA, 
1995; IUCN, 1999). Ecological studies of Ethiopian 
drylands are crucial since drylands support high 
biodiversity and endemism (White, 1983) and 
support grazin& cropping, forestry, tourism, settle
ments and mining. However, they are given little 
attention and are little understood, underutilized 
and less managed. As a result, qryIands in Ethiopia 

are affected by .uncontrolled deforestation, ove
rgrazing, land degradation, improper management 
and conflicts. This study contributes to understand 
the ecology of the degrading dryland vegetation in 
the eastern escarpment of South Welo. 

Highland vegetation in South Welo was studie,d 
by Mesfin Tadesse (1990), Kebrom Tekle (1998), 
Mengistu Gonsamo (1998), Sebsebe DemisseW 
(1998), Tesfaye Bekele (2000) and Abate Ayalew 
(2006). However, vegetation studies in the 
lowlands including the surrounding Afar region 
are scanty. On the other hand, the vegetation in the 
lowlands is increasingly degraded due to defor
estation, overgrazing, settlement and an ~creasing 
presence of iJ;lvasive species. The major objec:tives 
of this study are, therefore, to examine the species 
composition of plant . communities, to analyze the 
distribution of woody plant spec~es along 
altitudinal and few other environmehtalgradients 
of the escarpment and to assess the status of the 
vegetation and to recommend some management 
and conservation measures. 

The study area 

The study was carried out on the eastern 
escarpment of the Rift Valley in South Welo 
Administrative Zone (Amhara Region) andAfar,~ 
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Region between 750 m to 1780 m altitudes. The 
study plots covered a total of 80 km ~tween 12 km 
below Kombolcha town (1 r 05'N and 39· 45E; 1900 
m altitude) and a small village called, Eliwuha (11· 
15'N and 4Oo '22'E; 750 m altitude), which is about 
92 km far from Kombolcha along the Kdinbolcha
Mile road (EMA, 198$). Topographic map was 
constructed to produce and generate topographic 
information for the study area (Fig. 1). 

The study area is characterized by predominant 
arid and sem1~arid cIinlatic conditions (Daniel 
G,emechu, 1977) with mean annual precipitation 
between 314 nun and 728 nun (NMSA, 2003). The 
climatic diagrams following Walter (1975) were 
constructed based on mean monthly rainfall and 
mean monthly temperature (Fig. 2 a-c). Topogra
phy of the area includes terrains, gorges, moun
tains and plateaus. According to MoPED (1993), 
volcanic rocks, mainly basalts of tertiary age with 
cambisols, lithosols and vertisols cover most of the 
area of South Welo. Vertisols, cambisols, solenetz, 
leprosols and fluvisols are found. Brown (54%) 
with red (12%), black (23%) and gray (11%) soils 
are recorded in Bati wereda (BWDA, 2001). Several 
catchments in and around the study area like the 
River. Chachatu, River GeIana, River Burka and 
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.' Fig. 1. Map of the study area (EARO, 20(0) 
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RiVE:!' Busidima l\100e few perennial rivets. such ,as 
River Borkana, River Mile and Rivet Logia are 
found. Land use in the highlands is mainly mixed 
agriculture while the mam occupation of the 
people in the .lowlands is pastoralism. 

MATERIALS AND METHODS 

Sampling methods 

Vegetation was sampled between December 2002 
and August 2003 following selective sampling of a 
total·of 70 (20 m X 20 m) plots as. desctibed by 
Mueller-Dombois and Ellenberg (1974) along 1100 
m elevation gradient from 1850 m to 750 m above 
sea level. Selection of samplirtg plots was bas~d on 
homogeneity and representativeness of t1'\e vegeta
tion some distance on the left and right sides of the 
main road to avoid effects of disturbance. Plant 
specimens in each plot were collected and pressed 
for identification at the National Herbarium, 
Department of Biology, Addis Ababa University. 
Vernacular names of the plant species were also 
recorded in the field. 
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