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Abstract: The objective of the study was to evaluate the performance of some exotic (Seshania sesban, Leucaena
leucocephala, Grevillea robusta, Azadirachta indica, and Casuarina equisetifolia) and indigenous (Cordia africana, Millettia
ferruginea, Albizia gummifera, Moringa stenopetala and Prunus africanus) tree species at the backyard and boundary of
homegardens in Gimbo district, South west Ethiopia. The seedlings were produced in a nursery, transplanted around the
homesteads and have been studied for three years. The saplings were monitored for survival rates and growth performances by
measuring root collar diameters and heights. There was significant difference in survival among the species investigated
(P<0.05). Survival percent were varies from 24.8 to 86.5 across the species. The highest survival rate was recorded for C.
africana and followed by G. robusta and S. sesban at the third year of experimentation. Significant differences in height
growth (P<0.05) and diameter growth were also observed. Among tree species planted at the backyard of homegardens, S.
sesban performed best in terms of mean height and root collar diameter followed by C. africana. M. ferruginea showed the
lowest main height. Among tree species investigated at the boundary of homegardens, G. robusta showed the highest growth in
height, followed by M. stenopetala. Mean root collar diameter was highest for M. stenopetala, followed by G. robusta. A.
indica showed the lowest mean root collar diameter. It was concluded that promising exotic and indigenous tree species could
be used for diversification of agroforestry home gardens.
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covered by tropical rain forest comprising a rich mixture of
woody species arranged in many stories [3]. In spite of the
importance of forest ecosystem to the livelihoods of the
people in the area, the forest is dwindling from time to time
due to high exploitation of woody and non-woody products.
The integration of woody species in agricultural landscape
could reduce the pressure on the surrounding natural forest.
For instance, agroforestry, which combine forestry and
agriculture, have the capacity to sustain the productivity of
farmlands [4]. Moreover, the system could also serve as
buffer zone for forest degradation and deforestation.
Homegardens are the most prominent cropping system in

1. Introduction

Land degradation in Ethiopia is a major problem due to a
number of factors. One of the important causes is the
removal of forest and vegetative cover as a result of
increased human population leading to high demand for
forest products and land for expanding the agricultural
activities [1, 2]. Consequently, these areas are now
characterized by loss of soil fertility and soil erosion
problems.

South Wes Ethiopia particularly, Kaffa zone is well known
by high vegetation cover and most of the surrounding area is
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the south and southwestern part of Ethiopia [5]. In Gimbo
district, farmers practice homegardens for economic, social
and environmental benefits [6]. These traditional agroforestry
practices could be intensified by using fast growing multi-
purpose tree species (MPTS) to satisfy the demands of the
growing population.

Before introducing new trees and shrub species in any type
of agroforestry system in the area, evaluation of compatible
species is very critical. Deciding what species to plant in any
agroforestry system to meet the intended objectives require a
well- conducted field trial to match a species to a particular
site [7, 8]. The most reliable information is based on trial
planting in the proposed agroforestry system [9]. The first
trial should be a species screening trial that will test the
survival and early growth of the species in one to three years
[10].

Many experiments on growth performance of multipurpose
trees and shrubs have been conducted in different parts of the
country [11- 17] to meet the ever — increasing demand of
forest products. However, the findings from these studies
hardly hold true for South West Ethiopia, as the requirements
for the survival and growth of species tend to vary across
regions and among agro-ecology. In addition, the findings
have given little attention for tree and shrub species that
could be planted around the homesteads. Thus, this warrants

further empirical investigation on growth performance and
potential of the species for agroforestry homegardens in
South West Ethiopia. This study could provide information
for any intervention in agroforestry homegardens in the study
area. The present study aims to assess the growth
performance of tree species in terms of early growth
characteristics such as survival, height and diameter to select
the best-performing ones in agroforestry homegardens in
South West Ethiopia.

2. Materials and Methods
2.1. Study Site

The study was conducted at Shomba Kichib site in Gimbo
district which is found in Kafa Zone, 430 km south-west of
Addis Ababa. It is situated between 07° 00° — 7° 25’ N
Latitude and 35° 55’ — 36° 37’ E Longitude, and within the
altitudinal range from 1600 to 1900 m. The mean annual
rainfall ranges from 1710 mm to 1892 mm. The area is
characterized by a long rainy season that extends from March
through October. The mean maximum and minimum
temperatures are 27.1°C and 11.8°C, respectively. The soil of
the area is characterized by a deep, dark reddish top layer
overlying a dark red and dark reddish brown clay loams [18].
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Figure 1. Map of the study area.

2.2. Plant Material and Nursery Management

Seeds of the multipurpose trees included in the trials
(Tablel) were obtained from National Forest Research
Center. Seedlings for the trials were raised at Shomba Kichib
nursery sites in Kaffa zone between Decembers — June 2004
close to the study sites. Nursery sowing of the multipurpose

species was done on seedbeds and after germination the
seedlings were pricked out into white polythene tubes. A
bamboo shed was set up immediately after pricking out to
provide shade and was removed as necessary. While in the
nursery the seedlings were watered twice per day during the
morning and evening except on days when it rained. This
was, however, reduced to once every other day three weeks
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prior to planting. Weeds were removed on detection and root-
pruning was done when ever roots out grew the polythene
containers. No chemicals were applied to the seedlings in the
nursery.

Table 1. List of MPTS included in the study, their planting niche and
spacing.

Planting Spacing

Species Name Niche (m)

Family

Cordia africana Lam. Boraginaceae Backyard 4*4

Millettia ferruginea

*
(Hochst.) Bak. Fabaceae Backyard 4*4
Sesbania sesban (L.) e *
Merr. Papilionoideae  Backyard 4*4
Albizia gummifera -
(JEGmel) C.A.Sm. Fabaceae Backyard 4*4

Leucaena leucocephala
(Lam.) De Wit.

Grevillea robusta R.Br.

Mimosoideae Backyard 4*4

Proteaceae Boundary 2*2
Moringa stenopetala

Moringaceae Boundary 2%2

(Bak.J) Cuf.
UL O Rosaceae Bounda 2%
(Hook.f.) Kalkm y
Azadirachta indica

7 *
AJuss. Meliaceae Boundary 2*2

2.3. Experimental Design and Management

Most of home gardens at the study site have low diversity
of tree species and they were selected based on willingness to
handle the tree planting and management activities, and
availability of free land for planting trees. Two separate
experiments were conducted in the homegardens. In
experiment one, five indigenous and exotic tree species (C.
africana, L. leucocephala, A. gumifera, M. ferruginea and S.
sesban) were planted at a spacing of 4 m * 4 m at the
backyard of homegardens (Table 1). In experiment two, four
indigenous and exotic tree species (4. indica, M. stenopetala,
G. robusta, and P. africanus) were planted at a spacing of 2
m * 2 m at the boundary of homegardens. Totally ten farmers
(five farmers for each experiment) were participated on the
study. They have provided 10 seedlings, having similar
height, of each species. For both experiment, a randomized
complete design was employed. Tree species and farmers
were considered as a treatment and replication respectively.
Training on how to plant, handle and use the trees was given
to farmers and development agents. Tending involved manual
weeding and protection from domestic animals were carried
out by trial farmers.

2.4. Assessment and Data Analysis

The trials were assessed for survival, height and collar
diameter growth. Heights were measured using either meter
tape or graduated stick depending on the height of the trees
being assessed. Collar diameters were assessed at the base of
the seedlings or saplings using caliper. Survival assessment
was based on the original number of trees planted. Growth
and survival data from each trial were subjected to analysis
of variance and Least Significance Differences (LSD) tests to

enable comparisons of tree species.

3. Results and Discussions
3.1. Survival

Comparisons for species survival under farmers'
management at Shomba site showed that there were
significant (P<0.05) differences among the species at 1, 2, 3
years of establishment (Table 2). In the first year assessment,
the mean survival rates were grouped in to three. Species like
S. sesban, G. robusta and C. africana categorized in the first
group having average survival rate between 80.6 and 88.9%.
M. ferruginea, A. gummifera, P. africanus and A. indica
categorized in the second group having average survival rate
between 68.0 and 76.7% while L. leucocephala and M.
stenopetala categorized in the third group with average
survival rate between 30.8 and 55.4% respectively. The lack
of significant differences in survival rates among some tree
species in the same category suggests that their level of
adaptation in the homegardens in the area is more or less the
same. All study species, expect S. sesban and L.
leucocephala maintained their survival rate for the whole
assessment periods. Low survival of L. leucocephala was
attributed to the seedlings were eaten by wild animal whereas
seedlings of M. stenopetala were unable to survive on
swampy homegardens. Most of seedlings planted in well
drained gardens survived well. This is because M.
stenopetala grows best in well-drained soils, and it does not
grow in waterlogged or swampy soils [19, 20].

Table 2. Mean survival of 3 years old multipurpose tree species tested in
homegardens at Shomba site of Gimbo district, South West Ethiopia.

Survival %

Niche Species

Year 1 Year 11 Year 111
C .africana 86.5a 86.5a 86.5a
L. leucocephala 30.8d 24.8d 24.8d
Backyard” A. gummifera 729b 7290 729b
M. ferruginea 76.7b 76.7b 76.7b
S. seshan 889a 889a 80.0a
A. indica 68.0c 68.0 ¢ 68.0c
Boundary™ M. stenopetala S554c¢ S554c¢ S554c¢
G. robusta 80.6a 80.6 a 80.6a
P. africanus 75.2b 75.2b 75.2b

Means in columns with the same letters are not significantly different using
LSD

* the tree species were planted at the backyard of homegardens

** planted at the boundary of homegardens

3.2. Height Growth

Transplanted seedlings of the tree species in the
homegardens varied significantly (P<0.05) in their height
gained over the years (Table 3). Among tree species planted
at the backyard of homegardens, S. sesban (1.70 m) gained
the highest mean height significantly during the first year of
monitoring and followed by L. leucocephala (0.85 m), A.
gummifera (0.68 m) and C. africana (0.67 m). M. ferruginea
(0.58 m) had the least mean height growth. The mean height
growth for the aforementioned tree species was maintained
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consistently for the second and third year assessment period
except C .africana (3.46 m) had gained better mean height
significantly than A. gummifera (3.00 m), and M. ferruginea
(2.18 m) at the third year of assessment. The result of this
study was in line with Tilahun et a/ [17] who reported better
early growth performance of S. sesban in Sinana, South
eastern Ethiopia. Betre Alemu et al [15] also reported
superior performance of S. sesban as compared to other
indigenous and exotic tree species at Chefe Donsa, central
highlands of Ethiopia. This could be attributed to the genetic
superiority of the species.

Among tree species planted at the boundary of
homegardens, M. stenopetala (1.36 m) and G. robusta (0.8
m) were the highest mean height gainers during the first year
of experimentation. M. stenopetala is native to southern
Ethiopia [21] and the Gofa, Konso, Burji, and Gamo tribes
consume its leaves as a vegetable [22, 23]. However, the tree

species is not well known in the study area. The present study
revealed that the climatic condition of the study area was
suitable for growing of M. stenopetala species. The species
does not have any specific soil requirements, except it does
not grow on waterlogged or swampy soils [24]. During the
second and third year of monitoring, G. robusta performed
significantly (P<0.05) better than M. stenopetala, P.
africanus and A. indica. Tilahun et al [17] reported better
early growth performance of G. robusta as compared other
species like C. cunninghamiana, C. equistifolia, L.
leucocephala and A. decurrrens in Sinana, south eastern
Ethiopia. G. robusta is a multi-purpose tree, it is popular for
fuel, timber and as a windbreak. It is also used for making
high quality furniture and light construction [25]. The golden
flowers of species are attractive to bees, making it an
important honey plant [24].

Table 3. Mean height and diameter growth of 3 years old multipurpose tree species tested in homegardens at Shomba site of Gimbo district, South West

Ethiopia.
Year 1 Year 11 Year 111
Niche Species
H (m) CD (cm) H (m) CD (cm) H (m) CD (cm)
C .africana 0.67 a 1.2b 2.80b 6.02 ¢ 3.46b 7.50d
L. leucocephala 0.85b 1.13b 2940 446D 3.04b 537c¢
Backyard A. gummifera 0.68a 0.79 a 1.89a 333a 3.00b 4.10b
M. ferruginea 0.58 a 0.89 a 1.89a 295a 2.18a 326a
S. sesban 1.70 ¢ 2.05¢ 5.04c 9.60d 6.26 ¢ 11.78 e
A. indica 0.65a 0.75a 1.26a 135a 1.89a 1.59a
M. stenopetala 136 ¢ 239¢ 246¢ 6.51d 341b 8.30d
Boundary
G. robusta 0.80 ¢ 1.02b 3.03d 470 ¢ 4.16¢ 587c¢
P. africanus 0.73 b 092b 1.83b 2.68b 223a 350b

Means in columns with the same letters are not significantly different using LSD

H: Height (m); CD: Collar Diameter (cm)
3.3. Root Collar Diameter

Diameter of most of the tree species measured in terms of
gains in root collar diameter (RCD) was shown in table 3 and
similar to gains in their heights. Among species planted at
backyard of homesteads at first and second year of
experimentation, S. sesban had the highest mean RCD
significantly (P<0.05) and followed by C. africana and L.
leucocephala. The minimum RCD was attained by M.
ferruginea and A. gummifera. At the third year of assessment,
the RCD of tree species ranking followed the order: S. sesban
(11.78 cm) > C. africana (7.50 cm) > L. leucocephala (5.37
cm) > A. gummifera (4.10 cm) > M. ferruginea (3.26 cm).
Among species planted boundary of homesteads, M.
stenopetala and A. indica consistently had the highest and
lowest mean RCD significantly (P<0.05) than the other
species respectively. At the second and third year of
experimentation, M. stenopetala was followed by G. robusta
and P. africanus. Results of the present study indicated that
most of tree species having the greatest root collar diameter
were those which grew tallest. Significant positive
correlation (r=0.72) was observed between height growth and
root collar diameter development of the tree species. Tilahun
et al [17] and Abebe et al [14] reported similar correlation

between height and root collar
multipurpose tree species.

diameter growth of

4. Conclusions and Recommendations

Among tree species tested in the homegardens, S. sesban,
C. africana, G. robusta and P. africanus are the most
promising tree species tested in agroforestry homegardens.
Though M. stenopetala showed low survival rate in low
drained homegardens, it was very fast growing tree species in
the study area. Besides indigenous tree species, 4. gummifera
and M. ferruginea, growing of exotic tree species like S.
sesban and G. robusta in agroforestry homegardens could
help farmers to get woody and non-woody forest products
from their gardens and hence, reduce the pressure on the
natural forest in the area. Generally, studies are
recommended to examine the contribution of tested species
to soil improvement and crop yield, and identify additional

native and exotic species suitable for agroforestry
homegardens.
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