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1. Introduction

Watershed plant communities are attributed to their distinctive role in fostering, maintaining and
harboring diverse plant and animal communities (Sagers and Lyon 1997). In addition to maintaining
and restoring ground and surface water qualities, services they render to human society is beyond
monetary valuation of any kind. However, lack of knowledge on the dynamics of these ecosystems
and the diversity of life they support impeded formulation and implementation of sound
management initiatives because a thorough understanding of the ecosystems is a prerequisite to keep
them healthy and productive (Gauch 1982a, Gurevitch 2002).

Ethiopia is located in East Africa between 3° 36” and 14° 52’ N and 32° 58’ and 47° 06’E; it
occupies a land area of 1,127,127 sq km. Ethiopia experiences tropical monsoon climate modified by
topography. The geographic and climatic diversity of the country has made it one of the centers of
species diversity in the world. However, the vegetation that covered most part of the highland of
Ethiopia in the past has been declining at a frightening rate (Breitenbach 1963).

Wondo Genet watershed (WGW) forest is a small but indispensable island of forest which
awaits an impending destruction from unstoppable pressures in many directions. However,
invaluable economic, social and academic incentives necessitate the need to preserve. Research
problems addressed in this study were: (1) is there any vegetation grouping or should we consider
the forest at WGW as a community? (2) are there patterns of vegetation distribution that can be
attributed to change in underlying environmental variables? and (3) is regeneration of important
species threatened? The result of this study could help to provide information on management
decision-making and scientific progress in watershed.

2. Materials and Method

The study was conducted in Wondo Genet watershed, 275 km southwest of Ethiopian capital,
Addis Ababa, at 7° 06’ N to 7° 11’ N, 38° 05'E to 38° 07’ E, and altitude of 1,800-2,100 m. The
annual rainfall is 1,100-1,200 mm and the mean annual temperature is between 17-19 °C. The data
collection was done in ca. 1,000 ha disturbed natural forest that traditionally belongs to Wondo
Genet College of forestry (WGCF). A total of twenty-five, 20x20 m, sample plots were taken with
four 2x2 m sub-samples to collect data on small seedlings, juveniles of trees and shrubs. Diameter of
trees (DBH greater than or equal to 5cm) and height of saplings (DBH less than or equal to 5cm)
were measured. Seedlings of individuals (of height less than 30cm) were counted. Soil samples were
collected at 5 points from the top 15 cm soil inside the main sample plots. Crown openness was
estimated from hemispherical pictures taken using fish-eye lense mounted camera and analyzed
using Winphot software. Shannon-Wiener Index and Simpson’s index were used to compare
community species diversity. Important Value (IV) was used as input data for vegetation analysis.
The soil samples were thoroughly mixed, air dried, and passed through 2 mm sieve for chemical
analysis. PH was determined in a 1:1 suspension of soil in water using digital pH meter. Soil organic
matter (OM) content was determined using weight loss method through ignition. C/N value was
analyzed using CN analyzer. Cluster analysis (CA), Detrended correspondence analysis (DCA) and
Canonical correspondence analysis (CCA) were used to classify and find out vegetation-
environment correlation using PC-ORD Ver.4 software and finally, Arcview GIS was used to depict
sample plots on topographic map.

3. Results and Discussion



Axis 2

A total of 58 tree and shrub species belonging to 40 families were found in the study plots with
an average Shannon’s diversity of 1.01 (£ 0.59 SD) per plot and average Shannon’s evenness of 0.59
(x 0.30 SD) per plot. Celtis africana and Aningeria adolfi-friedrici, Acacia abysinica, Syzygium
guineese and Teclea nobilis were found to be the dominant species. CA has resulted in 5 groups with
about 50% information and 11.5 percent chaining. The five groups were named after their respective
dominant species: Aningeria group (A), Acacia group (B), Celtis group (C), Syzygium-Buddleja
group (D) and Draceana-Millitia-Celtis (E)( Fig. 1). DCA has resulted patterns that conform with
the CA result. The vegetation variability (inertia) was 7.76 and the first two axes had 6.89 SD and
4.79 SD of abundance gradient. This indicated that there was sufficient pattern that necessitate CCA.
The measured environmental variables in CCA explained 27% of the variation in the Importance
value (IV) data. Out of the measured variables; pH, openness, C/N ratio and elevation were the
variables with higher influence on the first axis, whereas, OM%, pH, and elevation dominated the
second axis. There was significant correlation between species and environmental variables in the
first CCA axis (r = 0.976, p = 0.02). Both CCA axes displayed a gradient from open canopy shrub to

closed canopy, climax community (Fig. 1).
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Axis 1

The regeneration of
important  species  showed
different characteristics.
Aningeria adolfi-freiderici
offsprings were consistently

found under or near mother
trees whereas Celtis africana
seedlings were cosmopolitan
throughout the forest. Sysygium
guineese and  Podocarpus
gracilior had little recruitment
presumably due to susceptibility
of their seeds to disturbance
factors, while Acacia abyssinca
had only mature trees in the
upper canopy because of high
human interferences. Generally,
(1) vegetation grouping was
detected from the multivariate
analyses  which  was (2)
attributed partly to the measured
environmental variables; and
(3) except for Celtis africana,
most  species had little
regeneration  that  couldn’t
sustain the forest community.

Fig. 1 Pattern of species distribution along environmental variable in CCA
Bold letters represent CA groups; whereas the other abbreviations are species names (see Appendix

1 for abbreviations in the main thesis).
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