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Abstract A study of the population status of and threats to the Black-winged Lovebird (Agapornis taran-
ta) was carried out from September 2008 to February 2009 in Entoto Natural Park (ENP) and in Bole Sub-
City, Addis Ababa, Ethiopia. A point transect count technique was employed to examine the status of the
lovebirds. An average total of 58 birds was recorded of which 46 were counted in Bole Sub-City and 12 in
Entoto Natural Park areas. The maximum number recorded during our census was 57 in the dry season
and 15 in the wet season in Bole Sub-City and Entoto Natural Park, respectively. The ratio of adult males
to adult females in Entoto Natural Park was 1:0.71 and 1:0.60, and 1:0.76 and 1:0.78 in Bole Sub-City dur-
ing both wet and dry seasons, respectively. The seasonal variation and difference in sex ratios between
males and females was not significant (p > 0.05) at either of the study sites. The threat for the Black-
winged Lovebird or other birds in Entoto Natural Park is due to the fragmentation of natural habitats, thus
decreasing food sources, owing to the domination of eucalyptus (Eucalyptus globulus) trees in the area.
Grazing by livestock, intensive farming practices and deforestation by the local community have contrib-
uted greatly to the degradation of the land resulting in erosion, thus devastating the habitat of the Natural
Park. The vegetation cover of Entoto Natural Park and urban gardens should be managed effectively for
the survival of the avian fauna of the area.

Keywords abundance, Agapornis taranta, Eucalyptus globulus

ORIGINAL ARTICLE

Introduction

In terms of its avian fauna, Ethiopia is one of the most
significant countries in Africa (WCMGC, 1991). Its avifauna
represents a mixture of East and West African, Palearctic
and some strikingly unusual endemic birds (Urban and
Brown, 1971). The Black-winged Lovebird, also known
as the Abyssinian Lovebird (Agapornis taranta), is a small
green bird of the parrot family (Psittacidae) and the larg-
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est of the lovebird genus on the Ethiopian plateau with a
wing span of 95-110 mm (Urban, 1980; Alderton, 2003).
It is widely found up to 3800 m asl in the northwestern
and southeastern highlands and along the Rift Valley, from
southern Fritrea to Harar, in forests and woodlands of
Hagenia, Juniper, Podocarpus, Olive, Acacia, “Candelabra
tree (Candelabra euphorbia)”, Combretum and fig trees
(Viverpol, 2001). The lovebirds commonly visit gardens,
especially those with seed trees, in Addis Ababa. Lovebirds
fly in noisy flocks, which number usually from five to ten
individuals, although as many as 50-80 individuals may
be present in large flocks. Both sexes have a large bright
red bill. The adult male is distinguished by its red forehead
and a ring of red feathers around the orbits. Adult females
and immature birds are distinguished by their green head
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cover (Kenny, 1998; BirdLife International, 2006).

Natural habitat modification due to the growth and ex-
pansion of cities can result in local extinction as a result of
range restriction (Vale and Vale, 1976; McKinney, 2002).
Urbanization ranks highest among the causes of endan-
gering species and its impact is increasing (Bolen and
Robinson, 2003). However, in most cities, limited native
vegetation is still available either as remnants or as subur-
ban gardens (Germaine et al., 1998). This helps a number
of bird species to survive in urban habitats. Gardens are a
characteristic feature of suburban areas and the presence
of different bird species may be related to both the floristic
and structure of these areas (Green, 1984; Germaine et al.,
1998). In Ethiopia, various ecosystems of great biological
importance are threatened and need strong conservation
action supported by legislation. Threats include habitat
destruction, human population growth, encroachment by
undesirable plant species, expansion of seasonal cultiva-
tion and negative attitudes on the part of people (Viverpol,
2001). The conservation status of many birds in Ethiopia
is poor because of increasing levels of human activity and
habitat loss. Recent information to quantify the likely
trend of human impact in the area is lacking (EWNHS,
1996; Stattersfield et al., 1998; Borghesio and Laiolo, 2004).
Effective conservation relies on detailed knowledge of the
ecological requirements of the species (Whittingham et al.,
2000).

The biology of common endemic birds in Ethiopia is
not well known. Underlying factors, past and present,
restricting the abundance and viability of the endemic
birds of Ethiopia have yet to be determined. The ecology,
behavior and breeding biology of any of the endemic bird
species have not been fully documented. A remarkable 69
Important Bird Areas (IBAs), including Entoto Natural
Park, have been identified by the Ethiopian Wildlife and
Natural History Society as Important Bird Areas (Fishpool
and Evans, 2001). The Entoto Natural Park area and its
surroundings are at high elevations with a diverse flora
and fauna. Over the years, this diversity has been affected
by various natural and anthropogenic threats (Davison,
2009). This increases the threat to avian species as well as
the future biodiversity of the area. The objective of this
study was to assess the status of and threats to the endemic
Black-winged Lovebird in Entoto Natural Park and Bole
Sub-city, Addis Ababa. These two areas were selected due
to the presence of a large number of Ethiopian highland
biome species, including the very attractive and endemic
Black-winged Lovebird, in a range of habitats. The present
study provides information on the status of and the threat
to the endemic Black-winged Lovebird of the Ethiopian
plateau and suggests urgent conservation measures.

Study area and methods

Study area

The study was carried out in Entoto Natural Park (ENP)
which covers 1300 ha on the southeast facing slopes of
Mount Entoto and in Addis Ababa Bole Sub-city (Kebele
14/15 Administration) covering 52.5 ha. Among the ten
sub-cities under the Addis Ababa Administrative Region,
Bole Sub-city is one of the largest. Entoto Natural Park
lies between the northern limit of the city of Addis Ababa
(Fig. 1) at around 2600 m asl. The track along the ridge
of the mountain rises to over 3100 m asl. ENP is located
between latitudes of 09°04'N to 09°06'N and longitudes of
38°44'F to 38°49'E (Gebremariam and Biru, 1998).

The natural vegetation of ENP is an Afro-montane for-
est type with woodland and open meadows (BirdLife In-
ternational, 2008). At present, most of the Entoto Moun-
tain range is covered by introduced eucalyptus (Eucalyptus
globulus) plantations, which are widely used for fuel
(Davison, 2009). ENP has bimodal rainfall: a short rainy
season from February or March to April or May and a long
rainy season from July to October (EWNHS, 1996; Bird-
Life International, 2008). The average annual temperature
at the apex of Entoto is about 14°C with a rainfall of about
1400 mm.

Addis Ababa is situated at the high plateaux of cen-
tral Ethiopia in north-south oriented mountain systems
neighboring the Rift-Valley. It is located at latitude 09°
02'N and longitude 38°44'E. Despite its proximity to the
equator, Addis Ababa enjoys a mild, Afro-Alpine temper-
ate climate. The annual temperature range is between 16—
24°C with an annual rainfall of 1255 mm. The city lies at
the foot of Mount Entoto. From its lowest point, around
Bole International Airport, at 2300-2500 m asl in the
southern periphery, the city rises to over 3000 m along the
Entoto Mountains to the north. Over 200 species of birds
are known to occur in Addis Ababa and adjacent areas
(Atkins, 1996). Of these, 115 species have been recorded at
Entoto Natural Park, of which 33 are highland biome spe-
cies.

Methods

A stratified random sampling technique, with line tran-
sects, was used to select the sites for sampling (Sutherland,
1996; Bibby et al., 1998). The study areas were stratified
according to habitat type and sampling units within the
habitats were determined and assigned on the basis of area
cover and vegetation type. Around 25% of the Bole Sub-
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Fig. 1 Location of Entoto Natural Park, Ethiopia

city study site and 35% of the Entonto Natural Park habi-
tat areas were covered by sampling. A point transect count
technique was used to examine the status of the lovebirds
(Sutherland, 1996). A total of 86 points were identified
with 150-250 m gap between census points. A fixed radius
point transect count was conducted standing at a particu-
lar point for a specified time (5-7 min), with a 25 m radius
in the forest and 50 m in the open habitats using direct
observations (Bibby et al., 2000).

Precautions were taken not to alter the behavior of the
birds or to repeat observations on the same individual
(Niemuth et al., 2006). To minimize disturbance during
the study, movements were silent and 3-5 minutes were
allowed to settle down from any disturbance (Bibby et al.,

2000; Sutherland, 1996; Hosteler and Main, 2001). Data
were collected early in the morning (6:30 to 10:00 a.m.)
and in the afternoon (4:00 to 6:00 p.m.) when the love-
birds were active (Williams and Alrott, 1980; Buskirk and
McDonald, 1995). The study was carried out from Sep-
tember 2008 to February 2009.

Interviews were conducted by focusing only on the
ENP area, to gather information on the threats to Black-
winged Lovebirds and other bird species in the area. It
was designed mainly to check the knowledge and attitude
of people towards birds and to understand the threats to
their abundance in the area. The questionnaire included
both open-ended and fixed response questions (Appendix
1). The questionnaire survey was conducted randomly

© 2011 Beijing Forestry University and China Ornithological Society



Wondimagegnehu Tekalign and Afework Bekele. Status of Black-winged Lovebird 177

with members of the local communities, park workers,
elderly people and regular visitors of the area. About 25%
of the local communities were selected randomly based on
the distance from the Natural Park boundary during the
study period. Local people and Natural Park workers were
also involved in the research to facilitate data collection.
The respondents were of various age-groups, religious de-
nominations, occupations and educational backgrounds.
The questionnaires were individually administered (single
interviews were conducted), primarily with the head of
the household, most of which were male. The exception
was where they were absent during the household visit.
In many cases, other family members also participated to
form a collective response. The questions explained to the
respondents with the help of colored illustrations of the
animals. The data collected were organized and analyzed
using SPSS version 15. Chi-square tests and descriptive
statistics were used to discover significant differences in
population, sex ratios and age classes between the two
study areas and seasonal variations during the wet and dry
seasons. This data was also used to analyze the questions
in the questionnaire survey.

Results

An average total of 58 Black-winged Lovebirds, 46 from
Bole Sub-City and 12 from Entoto Natural Park were re-

corded. The number of lovebirds recorded at Bole Sub-
City was significantly larger than that at Entoto Natural
Park (¥’ =19.931, df =1, p < 0.05). The maximum total
record during the census was 57 lovebirds during the dry
season and the minimum was 35 during the wet season
from Bole Sub-City. The seasonal variation of lovebirds in
Bole Sub-city was significantly different with more love-
birds during the dry season compared to the wet season
(x> =5.261, df = 1, p < 0.05). However, in Entoto Natural
Park, the maximum total record during census was 15
during the wet season and the minimum nine during
the dry season. The seasonal variations of lovebirds re-
corded in ENP were not significantly different (%> = 1.500,
df =1, p >0.05). The age structure of the lovebird popula-
tion at the Entoto Natural Park showed that adult males
comprised 46.7% (wet season) and 55.6% (dry season)
(x*=0.333, df = 1, p > 0.05), adult females 33.3% (both
wet and dry seasons each) (y*=0.500, df =1, p > 0.05)
and young birds comprised 20% (wet season) and 11.1%
(dry season) (y*=1.000, df =1, p > 0.05). In Bole Sub-
City the population consisted for 48.6% of adult males
(wet season) and 47.4% (dry season) (y*=2.273, df =1,
p >0.05), for 37.1% of adult females (wet season) and
36.8% (dry season) (¥* = 1.882, df =1, p > 0.05) and for
14.3% of young birds (wet season) and 15.8% (dry sea-
son) (y*=1.143, df =1, p > 0.05) (Fig. 2). These results
indicate that the wet season age structures of lovebirds at
the Entoto Natural Park and Bole Sub-City were not sig-
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Fig. 2 Population status and structure of Black-winged Lovebirds in Entoto Natural Park and Bole Sub-City
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nificantly different when compared to that of the dry sea-
son. The age structures of adult males (y* = 18.286, df = 1,
p <0.05), adult females (¥*=16.095, df =1, p < 0.05)
and young birds (x> =5.556, df =1, p < 0.05) were sig-
nificantly different and considerably older in Bole Sub-
City compared to that in Entoto Natural Park. A density
estimate of Black-winged Lovebirds would therefore be
around 0.91 and 0.10 lovebirds per ha at Bole Sub-city and
ENP, respectively. There is no difference (p > 0.05) in the
density estimates between Bole Sub-city (2.83 = 0.19) and
ENP (2.75 £ 0.43) in the study areas.

The ratio of adult male to adult female and adult female
to young ratios were 1:0.71 and 1: 0.60 in the wet season
and 1:0.60 and 1:0.33 in the dry season in Entoto Natural
Park, while in Bole Sub-City, the ratio of adult male to
adult female and adult female to young was 1:0.76 and
1:0.78 and 1: 0.38 and 1:0.43 in both wet and dry seasons,
respectively (Table 1). The sex ratio was not significantly
different in males compared to females in both Entoto
Natural Park (¥* = 0.400, df = 1, p > 0.05) and Bole Sub-
City (x> = 0.641, df = 1, p > 0.05). Although the ratio be-
tween females and young was not significantly different in
Entoto Natural Park (y* = 0.400, df = 1, p > 0.05), in Bole
Sub-City this ratio was statistically significant (y* = 4.167,
df=1,p < 0.05).

Eighty four people at random were interviewed. Of
these, 28 respondents were female and 56 male. There
were significantly more male respondents compared to
females (¥* =9.333, df = 1, p < 0.05). The age of respon-
dents ranged from 18 to 64 years. Of the 84 questionnaire
respondents from Entoto Natural Park, 44.0% responded
that they had not observed Black-winged Lovebirds in
Entoto Natural Park while 41.7% responded that they had
observed lovebirds; the rest, 14.3%, responded as they do
not know. Most of the respondents (70.3%) agreed that
the birds are not common in the area. Among the respon-
dents who observed lovebirds in the area, 13.5% observed
the birds recently, in one month, 16.2% in six months,
21.6% in three years while 48.7% more than three years
ago (Table 2).

Table 1 Sex and age structure ratio of Black-winged Lovebird in
Entoto Natural Park and Bole Sub-City

Study area Seasons Sex and age structure ratio
AM:AF AF:Young
ENP Wet season 1:0.71 1:0.60
Dry season 1:0.60 1:0.33
Bole-Sub City ~ Wet season 1:0.76 1:0.38
Dry season 1:0.78 1:0.43

Note: AM, adult male; AE, adult female.
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Most respondents (83.8%) remarked that the reason for
the scarcity of the bird in the study area is due to the dom-
ination of eucalyptus trees and fragmentation of foraging
habitats. Among the respondents, 67.5% observed the
lovebirds in the mixed forest and shrub land areas. Most
of the respondents (80.9%) think conserving birds makes
a positive contribution and a majority (82.1%) responded
that birds give recreational value and, as well, provide a
tourist attraction and educational values.

Most of the respondents at Entoto Natural Park (77.4%)
noted that they have received benefits from the park area,
including firewood and grass for their own use and sale,
free grazing land for their livestock and farming land for
cultivating crops, mainly barley. People that are living in
and around the Entoto Natural Park area were observed
during the study visiting the area for firewood collection
and farming and grazing their livestock inside the park.
Almost all of the respondents are aware of the need to
conserve birds due to the benefits they provide.

Discussion

In Bole Sub-City, the highest number of lovebirds was
recorded during both the wet and dry seasons, compared
to Entoto Natural Park. This is thought to be due to the
adaptable nature of birds to live in human habitats and
improved foraging access to the vegetation. According to
Donnelly and Marzluff (2004), birds respond to spatial
heterogeneity and distribution of vegetation. Evans et al.
(2009) also stated that urban landscapes are highly hetero-
geneous, consisting of remnant pockets of, for example,
woodland and rough grassland, embedded within a ma-
trix of housing, residential gardens, roads and other man-
made structures. The availability of different habitat types
and their isolation and connectivity within the wider land-
scape is, therefore, likely to affect different species of birds
in different ways. This indicates that population levels of
lovebirds depend on the existence and conservation of for-
aging habitats. Lohmus (2003) also explained that with an-
nual changes, the range of species expands and contracts
and patterns of abundance shift. Ranges can expand when
suitable new habitats become available or when popula-
tion pressure forces migration to new areas. Verner (1985)
described that numerous sources of bias are involved in
counting birds and concluded that accurate estimation of
bird densities is rarely possible. Bart and Schoultz (1984)
have also stated biases caused by undercounting or mis-
identifying birds. We also believe that problems with small
sample size might make it impossible to obtain accurate
density estimates.
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Interviews

Did you know or observe lovebirds in the
area?

Are the lovebirds rare or common in the

area?

How long since you observed the
lovebirds?

Reasons for the scarcity of lovebirds in the
area?

Where did you observe the lovebirds?

What benefits do you get from the Park
area?

Do you think conserving birds has a
contribution?

What values or benefits birds give?

Responses Number of respondents Percentage (%)
Yes, they knew/observed 37 44
No, they did not observe 35 41.7
Did not know 12 14.3
Common 11 29.7
Not common or rare 26 70.3
Within one month 13.5
Within six (2—-6) months 16.2
Within 1 to 3 years 8 21.6
More than 3 years ago 18 48.7
Habitat degradation and reduction of 26 70.3
foraging vegetation

Domination of eucalyptus trees 5 13.5
Human disturbance 3 8.1
Do not know 8.1
Around mixed forest area 16 43.2
Around shrub land area 9 243
Around the eucalyptus tree 3 8.2
Around the grass land 10.8
Do not remember 13.5
Fire wood and grass collection 36 42.9
Livestock grazing land 21 25
Farming land 8 9.5
No benefit 19 22.6
Yes 68 80.9
No 10 11.9
Do not know 6 7.2
Tourist attraction 20 23.8
Recreational value 32 38.1
Educational value 17 20.2
To save biodiversity 11 13.1
Do not know 4 4.8

Most of the questionnaire respondents (48.7%) from
Entoto Natural Park responded that they observed that
lovebirds were more common three years ago, but that
lately they have become more rare. The recent low abun-
dance of Black-winged Lovebirds in Entoto Natural Park
indicates that the species might be negatively affected by
modification of the habitat in that it reduces the quality
and availability of food needed for their survival. Hey-
wood (1995) described modification of the natural envi-
ronment that affect negatively the abundance of species
and in extreme cases, causes extinctions. As the habitat de-
teriorates, it is likely that birds shift their foraging range to
nearby urban farmlands and garden areas. Many species,

traditionally viewed as common, are showing dramatic de-
cline in their numbers with the depletion of their habitat
(Calme and Desrochers, 1999). Decline in the population
of common species indicates a widespread deterioration
of habitats. Sorley and Andersen (1994) explained that hu-
man caused habitat alteration through land-use changes
can affect bird abundance through direct changes in habi-
tat characteristics.

Since the survival of local people is closely tied to the
natural habitat around them, various threats continue to
affect the natural habitats of Entoto Natural Park. The
most serious threat for the Black-winged Lovebird and
other birds in Entoto Natural Park might be the fragmen-
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tation of natural habitat that decreases the variety of food
sources for birds and domination of eucalyptus trees ob-
served in the area curbing the growth of indigenous plants
in preferred habitats. A decline in the quality of habitat
might be caused through grazing by livestock, intensive
farming practices and deforestation, which exposes the
land to soil erosion and severe degradation. In addition
to this, many people visit the area to exploit its natural
resources. This may also cause disturbance to the existing
birds as we confirmed from the respondents during the
questionnaire survey. According to Lafferty (2001), some
bird species are more sensitive to disturbance than others
and people can disturb birds if they approach too closely
or too quickly. Disturbances cause birds to suspend feed-
ing and/or expend energy in flight, movement or vigilance.
Disturbance can also cause birds to abandon their habitat
(Burger, 1986). Due to these threats, birds might shift from
their natural habitat (Entoto Natural Park) to urban areas
(Bole Sub-City) in search of farm crops and garden fruits
for their foraging access. Since the habitat preference of
birds depends on vegetation, the vegetation cover of En-
toto Natural Park area should be managed and maintained
to make the habitat a source of natural foods and suitable
breeding places. Successful implementation of conserva-
tion measures will require the involvement of many con-
cerned groups to act in a coordinated fashion to achieve
natural habitat improvements. Community awareness
and active participation programs should be fostered to
protect the Natural Park for the survival of the avifauna of
the area. The Ethiopian Heritage Trust is trying to restore
the indigenous flora of Entoto Natural Park by uprooting
eucalyptus trees. Alternative land use and reallocation of
local farmers in and/or surrounding the park areas, should
be settled by concerned bodies. Alternatives must also be
found for the community that depends on the eucalyptus
plantations for fuel; eucalyptus needs to be replaced by an
alternative source of energy. Officials responsible for parks
and recreation facilities should similarly be advised on
habitat improvements of public lands within their cities
for the lovebirds and other bird species. Urban dwellers in
cooperation with museums, zoological and botanical gar-
dens, nature clubs and other institutions should have ur-
ban habitat improvement programs in Addis Ababa. Baker
et al. (2010) suggested that preservation of birds during
the construction and expansion of urban areas will require
careful incorporation of existing habitat patches within
the urban matrix, to conserve native bird species, by man-
aging urban garden vegetation. Similar attention should
be given by the Addis Ababa City Administration Office
during construction and expansion of roads and buildings
in the city.
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Appendix 1 Questions used in interviews to gather information on
the threats to Black-winged Lovebirds and other bird species in the
ENP area.

Questions used in the interview

Can you mention some of the birds that you know in the area?

Do you know these birds (showing the colored picture of Black-
winged Love birds) in the area?

Are love birds are common or rare in the area?
How long it could be since you observed lovebirds?

If rare what do you think about the reasons? Please, list some of
the factors or reasons that you assume.

Where did you observe the lovebirds?
What benefits do you get form the Natural Park area?
Do you think conserving birds in the area makes a contribution?

What values or benefits do birds provide?

1R ZE K LE T & ZBE BV HT L T 2 Entoto B 74 2\ [l F1Bole Sub-City
2 FT IS HE RS A BE RO S IR

Wondimagegnehu TEKALIGN'!, Afework BEKELE*

(1 Department of Biology, Wolaita Sodo University, P. O. Box 138, Wolaita Sodo, Ethiopia; 2 Department of Biology, Addis
Ababa University, P. O. Box 1176, Addis Ababa, Ethiopia)

% 2008 47 9 J1 % 2009 4F 2 H, BATRIHE i A 7 PR AE 4 B0 ¥ #8307 (¥ 397 7 DU EL Entoto 4R 23 [ A1 Bole
Sub-City Wi IR FHERG (Agapornis taranta) [WRVEEFNSZ WpIROL. PI-FIA Ll s 3] 58 HB A PHR R, H
"} Bole Sub-city #3353 46 X, Entoto HARA M4l s% 3] 12 R 7T Bole Sub-City Wl ki £ [F 2 H 7,
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RZidx3) 57 ISR, 1M7L Entoto FARA LSRR Z K2 HWE, REZdxH 15 1. ERFNTZE, Entoto H
SR T8l ) ST B G E A 2 LE 435304 1:0.71 T 1:0.60, 17 Bole Sub-City 12 A7) 431 4 1:0.76 1 1:0.78 . X [F]—4h
MM S, TR IR () BT B R A L 22 S AN 2 (p > 0.05) Entoto [48K 2 [l v 5 i R a4 P DL & L
Al 5 SR 11 3 B2 DK FE 2 1 R B O R P LA B R 24l P AR 5 B A Bucalyptus globulus) 33501 £ 8 U5
Tlb o 2t RRBCRC G BE AR AR 7 A B AR AR RARE B i T MR A, REIMTAIR T AR 2 Bl R A SR M PR
AN Entoto 18R 2 i K AR T X 22 Bl (KT R4 I AT 25 0 B, DA 20 DX 1 RS 5 PR AR AP R G

KR FE T, AR (Agapornis taranta) , WKk (Eucalyptus globulus)
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