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The wild Grey Parrot Psittacus erithacus Linnaeus suffers from many habitat use challenges in the wake of extensive deforestation
in its endemic range of West and Central African rainforests. To determine effects of these challenges on the bird species, seasonal
densities of the Grey Parrot were determined using line transects in major heterogeneous vegetation types in the Korup Rainforest,
south-western Cameroon. Results of the study highlight habitat preferences of this species on a seasonal base and under different
situations of human activity intensity in the landscape. This information can be used to understand the causes of changes in the
distribution and abundance of endangered species and also to determine sustainable conservation strategies. It is concluded that
the parrot needs diverse vegetation types for survival in the wild state, as it depends on specific tree species for specific habitat
resources such as food, roosts, security, and nests at specific periods of the year. Hence, the continuous survival of the Grey Parrot
in the range states is not certain, if sustainable measures are not taken to conserve the parrot and its habitat resources both in and
outside protected areas.

1. Introduction
Challenges of deforestation are major threats to sustainable wildlife conservation in tropical Africa. Despite the
growing concern against forest destruction, the rate of loss
has continued to increase [1]. Many studies indicate an
annual tropical forest loss of over 20 million hectares, with
a staggering 55.000 hectares per day [2, 3]. In Sub-Saharan
Africa, there are emerging severe environmental problems
such as drought, which can jeopardize the well-being of
individuals, populations, and even entire regional ecosystems
[4, 5]. Previous estimates indicated that Africa is losing from
three to five million hectares of tropical forest each year [6].
In Cameroon, the forest covers a total area of about 20 million
hectares, which is about 42% of the national area and is home
to an enormous wildlife diversity including 938 species of
bird [7]. These birds are closely associated with their habitats
for various reasons, including foraging, security, and suitable
breeding conditions.

Recent studies indicate that habitat selection by bird populations is closely associated with the level of coevolution and
coadaptation shown by their interaction with components of
the habitat [8]. For example, rainforest birds are known to be
closely linked to their seasonal and annual breeding cycles.
Similar studies have investigated the relationship between the
structural complexity of habitats and bird species diversity
[9]. Results of such studies can be used to predict the presence
or absence of some bird species in particular habitat types.
Similarly, from the work of Orians and Wittenberger [10],
there is widespread evidence that the structural qualities of
a habitat are paramount in determining occupancy by bird
species. Birds therefore have emerged as highly specialized
vertebrates which depend on their habitats and at the same
time their habitats depend on them in many ways, thus forming an ecological web for survival. Yet, the destabilization
of this ecological web can have devastating effects not only
on birds alone but also on other living organisms including
man. An important bird species that is closely linked to the
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rainforest in Africa is the Grey Parrot Psittacus erithacus
Linnaeus.
The Grey Parrot inhabits primary and secondary lowland
forests, wooded savannah, and montane forests of West
and Central Africa [11]. Population declines of the bird
have been noted in Burundi, Cameroon, Ghana, Guinea,
Guinea-Bissau, Kenya, Liberia, Nigeria, Rwanda, São Tomé
and Prı́ncipe, Sierra Leone, Togo, Uganda, and parts of
Congo and the Democratic Republic of the Congo. In all
of these declines, trapping for the wild bird trade has been
implicated, with habitat loss also having significant impacts
throughout West and East Africa. The continuous loss of
rainforest habitats is a major threat to the survival of the
Grey Parrot in its endemic region. Populations declines have
pushed the current conservation status of the parrot to
vulnerable, as listed by the IUCN Red List of Threatened
Species [12]. In Cameroon, for example, causes of habitat
loss may vary from one part of the country to another,
but they are mainly through timber exploitation, farming,
and urbanisation. With the paucity of knowledge on the
ecological role of the Grey Parrot in the rainforest ecosystem,
it is difficult to foresee what the effect of decline of the bird
species would be on the forest and the surrounding human
communities. Nevertheless, the sustainable conservation of
the Grey Parrot in African forests is crucial because the
bird is an economic, nutritional, and aesthetic resource. In
ecological viewpoint, the parrot is a frugivore which can
directly or indirectly affect forest regeneration, resulting in
climate change impacts. In other words, continuous rainforest degradation through unsustainable land-use practices can
have direct effects on the ecology of Grey Parrot populations
since the present vegetation destruction trends in Cameroon
allow no considerations for habitat components that may be
useful to the bird outside protected areas (National Parks,
Wildlife Reserves, and Community Forests). Thus, this study
determined seasonal densities of the Grey Parrot in relation to
varying human activities intensities in three major vegetation
types in the Korup Rainforest, south-western Cameroon.
Results of the study can be used for effective landscape
planning policy for the sustainable conservation of the parrot
and its associated habitat resources in its endemic range of
West and Central Africa [6, 9].

2. Materials and Methods
2.1. Review of Study Area and Previous Ornithological Work.
The Korup Rainforest is located in the South West Region
of Cameroon. The forest is made up of the Korup National
Park and its support zone. The 125,000 ha National Park
extends between latitudes 4∘ 54 and 5∘ 28 and longitudes
8∘ 42 and 9∘ 16 . The support zone of the park is made up
of three forest reserves (Rumpi Hills, Ejagham, and Nta-Ali),
agricultural development, hunting, and watershed protection
zones. The agricultural development zones include a 4,993 ha
oil palm plantation contiguous with the south-western part of
the park, owned by Pamol Plantation du Cameroun (Pamol
du Cameroun). It is the largest monoculture agricultural
establishment around the park area. The biggest urban area
nearest to the park is Mundemba town, which is situated
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in the southern sector of the support zone and it is the
administrative headquarters of Ndian Division.
The diverse avian species of Korup have over the
years attracted the attention of both local and international
ornithologists. European ornithologists started visiting the
southern part of Korup as far back as 1801 [13]. Louette [14]
has an extensive list of birds discovered in Korup and other
parts of Cameroon in those early days. Some researchers have
produced checklists of birds while working on other flora
and fauna of the park. For example, Gartlan [15] produced a
comprehensive checklist of birds while working on primates.
Recent ornithological work in Korup includes that of the
ICBP Team [16–20]. It has been estimated that 390 bird
species live in the Korup National Park and its support zone
[21]. The varied habitats offered by the montane forests,
creeks, and estuaries increase avian diversity in Korup. In
addition to the Grey Parrot, the Jardine’s Parrot Poicephalus
gulielmi also occurs in Korup.
2.2. Sampling Strategy. The Stratified Random Sampling [22,
23] was used to design the study site for data collection. This
method ensured significant vegetation types representation
through which line transects were randomly established.
Three sampling units (sampling plots) were established based
on the three major vegetation types of the study area
(Figure 1), namely, primary vegetation, which was dominantly made up of pristine forest with very little or no
socioeconomic activities; secondary vegetation, made up of
patches of degraded forest and farmland; and a monoculture
vegetation of palm oil plantation. Each sample plot had an
average area of 35 km2 .
A brief description of the sample plots (Figure 1) is as
follows.
Park Sample Plot (PkSP). This plot was located within the
southern part of the Korup National Park. It was bounded
in the south by the Pamol Oil Palm Plantation (Figure 1).
The plot was dominated by primary vegetation and thus
minimal human activities (Figure 2(a)). Primary vegetation indicator species here included Protomegabaria macrophylla, Anthonotha fragrans, Erythrophleum ivorense, Xylopia
aethiopica, Oubanguia alata, Dischostemma glaucescens,
Strombosiopsis tetrandra, Afzelia bipindensis, and Enantia
chlorantha.
Palm Sample Plot (PmSP). It was located in the palm oil
plantation of Pamol du Cameroun (Figure 1). The Pamol
Plantation is an agroindustrial development land for the
production of palm oil products (Figure 2(b)).
The palm trees were of varying ages and planted in fields
of 64 ha and were made of trees of the same age. Seven camps
were constructed for workers in the plantation and offices
built for plantation administration. Also, one primary school
was located in the plot schools and another on the outskirts
near the camps.
Mixed Sample Plot (MxSP). It was located in the agricultural
development zone outside the Korup National Park (Figure 1)
and next to the PmSP. It was the most heterogeneous plot in
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Figure 1: Sample plots layout for data collection in the southern part of the Korup Rainforest, South West Region, Cameroon.
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Figure 2: Typical vegetation types in sample plots: primary vegetation in the Park Sample Plot (a) and agricultural vegetation dominated by
palm trees in the Palms Sample Plot (b).

terms of vegetation types as a result of land-based socioeconomic activities (Figure 3(a)). There were more human
settlement sites in this plot than the Palm Sample Plot.
Farming activities were prominent in the plot and the type
of farming practiced was shifting cultivation (Figure 3(b)).
Hunting, lumbering, and road construction were also carried
out. The plot also had small scale plantations owned by
individual farmers. Indicator tree species in this plot included
Ceiba pentandra, Cordia aurantiaca, Melia excelsa, Musanga
cecropioides, Pycnanthus angolensis, Terminalia superba, and
Terminalia ivorensis.
2.3. Parrot Population Sampling. Parrots were sampled using
line transects [22, 23]. Transects were randomly established in
each of the three sample plots. To avoid double data recording
from neighbouring transects at short range, transects were
fairly and widely spaced. They were also long enough to

enable data collectors to go across a wider range of vegetation
types, altitude ranges, and varied socioeconomic activities.
Each transect had an average length of 3 km. A total length
of at least 42 km was covered in each sample plot in any
data collecting session of two months. For more analytical
use parrot detection distance on each transect was estimated
at 0.25 km from the middle of all transects. Therefore, a
total of 0.5 km was covered on both sides of each transect.
All distances were estimated perpendicular to the transect
line, rather than the distance from the bird to the observer
[23]. Each transect was walked on foot during each session
of bird count and walking distances were measured using
a pedometer. Individual birds were directly counted as the
main sampling technique [23, 24]. In a situation where it was
difficult to see birds especially in a dense tree canopy, indirect
count (based on the song or call note of the bird) was used
to mark the presence of the bird in the transect. Results of
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(a)
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Figure 3: Typical vegetation type in the Mixed Sample Plot: patches of active, fallowing farmland, and degraded forest and agricultural tree
species are shown in (a). Slash and burn farming practice is shown in (b). Note the smoke from the fire still burning in the background.

indirect counts were not used in the final calculations of the
sample size.
The following assumptions were made during each sampling session:
(i) Birds within 0.25 km on each side of each transect
were all detected.
(ii) Distances were measured accurately.
(iii) Individual birds were counted only once.
(iv) Birds were distributed randomly and independently
over each transect.
(v) Sighting of individual birds was statistically independent events.
(vi) Bias from seasons, weather, and vegetation conditions
were understood.
(vii) All data collecting sessions were treated equally.
For more sighting precision, a pair of binoculars (10x) was
used and travelled distances on transects were measured
using a pedometer. Parrot data collecting sessions were based
on seasonality in the study area and data was collected
as shown in Table 1.
Sampling started each day from 07 h00 to 10 h00 and from
14 h00 to 17 h00. A team of researchers sampled each transect
three times during each dry and rainy season, over a period
of 36 months.
2.4. Vegetation Sampling. Sample points were randomly
established along transects within each sample plot for detail
assessment of the impact of human activities on the vegetation. The number of sample points selected in each sample
plot was made equal to the proportion of points in the area
to be sampled [25]. Since all sample plots were about equal
in size, an equal number of 20 sample points were obtained
in each plot. A spacing distance of 1 km was used between
sample points. The area and shape of each sample point were

determined by modifying the standard circular sample plot of
radius 12.62 m [25]. This reduced the edge effects of tracing
a circular plot in the dense primary forest of the Park and
Mixed Sample Plots. A 50 m tape was used to measure the
perimeter of the point. A prismatic compass was used to
ensure that the edges were straight. Edge tracing was carried
out using a machete. Consecutive sample points were selected
on alternate basis on each transect. This procedure was
carried out to ensure that data collected was representative
of a cross section of the vegetation of the sample plots. All
sample points were treated equally throughout the study.
Data was collected at all sample points with standard data
sheets using the following parameters: major vegetation type,
socioeconomic and development activities, canopy spread,
girth of tree at breast height (gbh), and tree species diversity.
2.5. Data Processing. Parrot densities were obtained from the
formula
Density =

Number of individual animals
.
Surface area occupied

(1)

Final datasets were synthesized and analysed using relevant
available statistical packages. Nonparametric analyses, such
as Chi-Squared test and Spearman’s correlation, were used to
establish pairwise comparisons of all the data collected from
each sample plot and seasonal parrot densities.
These data were also pooled to estimate the mean ± SE
using Analysis of Variance (ANOVA); in addition, the oneway Analysis of Variance (ANOVA) was used to compare
abundance in all the three sample plots over the period of
study at the 0.05 level of significance. Where there was a
significant difference statistically, Duncan’s multiple range
test was used to identify the cause of the difference. To find out
if there was any interaction between sample plots and seasons,
a two-way ANOVA test was carried out.
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Table 1
Abbreviation
EDS
MDS
LDS
ERS
MRS
LRS

Duration
October-November
December-January
February-March
April-May
June-July
August-September

Relative parrot density (km)

Season
Early-dry season
Mid-dry season
Late-dry season
Early rainy season
Mid-rainy season
Late rainy season

70
60
50
40
30
20
10
0

3. Results
The Grey Parrot was observed in all plots and in all seasons.
Parrot densities varied from a low value of 4.18/km2 to a high
value of 64.71/km2 in single seasons. Figure 4 shows line plots
of the mean densities of the concentration of Grey Parrots
in the various sample plots during different seasons. On a
general note, this display of the collected data shows a higher
concentration of Grey Parrots during the dry season than in
the rainy season.
3.1. Parrot Densities in Plots and Seasons. Concentrations in
the PmSP were very high during the dry season but also
very low during the rainy season. In fact, this plot had the
highest value during the dry season as well as the lowest value
during the rainy season. The MxSP had comparatively almost
constant concentration of parrots during both the rainy and
the dry seasons. The PkSP had lower values in both the rainy
and the dry seasons when compared to the other plots.
Using one-way ANOVA to compare abundance in all
the plots over the period of study, there was a significant
difference between the plots. On using Duncan multiple
range test to identify the cause of the difference, it turns out
that the PkSP was the source of the difference while the Palm
and Mixed Sample Plots showed no significant difference.
To investigate the possibilities of an interactive effect
between seasons and sample plots, the two-way ANOVA test
was carried out. This revealed a very significant interactive
effect between different sample plots and different seasons.
A close look at Figure 4 shows the following trends in the
sample plots.
Palm Sample Plot (PmSP). The lowest density of 10.5/km2
was recorded in the late rainy season and this was followed
by 13/km2 in the mid-rainy season. Late dry season had the
highest parrot density of 62.58/km2 and it is incidentally the
highest during the study period. It was closely followed by
the mid-dry season with 53.2/km2 . A gradual density increase
was observed from early-dry season through mid-dry season
and then a drastic decrease from mid-rainy season to late
rainy season.
Mixed Sample Plot (MxSP). Grey Parrot densities were generally high in this plot with the lowest value of 18.7/km2 in
late rainy season, followed by late-dry season with 25.6 km2 .
The lowest parrot density is about three times greater than
the lowest value in the Park Sample Plot. The highest value

EDS

MDS

LDS
ERS
Season

MRS

LRS

PmSP
MxSP
PkSP

Figure 4: Mean relative densities of the Grey Parrot in seasons and
sample plots for three years.

of 45.8/km2 was recorded during the mid-dry season and
was closely followed by early-dry season with 43.5/km2 . It
should be noted that this same season (mid-dry season)
had the highest density in the PkSP. Generally, there was no
distinct difference in ranges observed between the seasons
and parrot densities in the MxSP and hence parrot densities
were marginally significant.
Park Sample Plot (PkSP). Seasonal densities were generally
low in this sample plot. The lowest value of 6.04/km2 was
followed by 10/km2 recorded in early rainy and late rainy
seasons, respectively. However, the highest value of 16/km2
was recorded during the mid-dry season. This density was
closely followed by late-dry season with a parrot density
of 15.6/km2 . A population density oscillation pattern was
evident in this plot in which peaks were observed in the dry
seasons and troughs in the rainy seasons. Seasonal densities
were therefore not distinct but parrots were observed in all
seasons during the study period. In a nutshell, parrot seasonal
densities were marginally significant.
Figure 5 shows that the mean parrot densities were very
variable in seasons. For example, Grey Parrots are most
abundant in the study area during the mid-dry season
and least abundant during the late rainy season. Seasonal
distribution pattern shows that, after the peak value in middry season, the number of parrots dropped as the season
advanced from dry to rainy periods. According to this
grouping, mid-dry season, early-dry season, and late-dry
season were significantly different from mid-rainy and late
rainy seasons.
Overall seasonal mean (irrespective of the type of season)
was 28.5/km2 . Overall or total dry season (TDS) mean was
36.1/km2 and that for total rainy season (TRS) was 20.89/km2 .
In terms of percentages, TDS was 63.37% and TRS was
36.62% (Figure 5). Hence, a greater number of parrots were
observed in the dry season. Annual population trends were
very different from seasonal ones. A population increment
rate of 7.9% was recorded for the study period of three years.
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Table 2: Mean densities of the Grey Parrot in sample plots in thirty-six months.

Sample plot
MxSP
PkSP
PmSP

Mean parrot
density/km2
33.8 ± 0.62
12.6 ± 0.22
40.6 ± 0.92

Mean parrot density (%)

Variance

38.8
14.4
46.6

20.52
2.75
42.25

𝑁
(total number of seasons)
13
13
13

0.6
0.5
Tree density (m2 )

Parrot density (km2 )

40
30
20
10
0
EDS MDS LDS

ERS MRS
Season

LRS

TDS

TRS

Figure 5: Mean abundance of the Grey Parrot per season in thirtysix months compared with total dry season (TDS) and total rainy
season (TRS) abundance.

0.4
0.3
0.2
0.1
0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Sample point
MxSP
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PmSP

Figure 6: Comparison of tree stand density at sample points in
sample plots.

When the two major seasons (dry and rainy) were
considered, total dry season (TDS) density was 38.4/km2
while total rainy season (TRS) was 20.9/km2 . Similarly, an
overall mean density was calculated for each sample plot
and the Palm Sample Plot was the highest with 46.7%, while
the Park Sample Plot was the least with 14.5% and was
significantly different from the other two plots (Table 2).
3.2. Impact of Human Activities on Vegetation. Each of the
sixty sample points in the plots had at least seven trees of
5 m and above (Figure 6). The lowest number of trees per
sample point was recorded in the PmSP where a regular
pattern of tree density was also observed. This is contrary to
the irregular trend observed in the MxSP and the PkSP with
some sample points having very few trees and others with
very high number of trees. Tree stand densities were generally
the highest in the PkSP and each point had at least twenty
tree stands (Figure 6). Although a significant difference was
observed between the PkSP and the other two plots, there
was no significant difference observed between sample points
within each plot. Therefore, within a sample plot, tree stand
distribution followed about the same pattern.
Basal area of trees at breast height was calculated from
girths at breast height of trees in the sample points. The lowest
basal area values were recorded in the MxSP. Means values
for the PkSP, MxSP, and PmSP were 39.6 m2 /ha, 32.6 m2 /ha,
and 74.8 m2 /ha, respectively. Highest basal area values were
observed in the Palms and Mixed Sample Plots. These mean
values indicated that there was no much variation between
the Palms and Mixed Sample Plots as compared to the low
values. Analysis of variance showed a very high significant
difference between the three sample plots.

Trees of height 5 m and above were summarised into 4 m
class intervals (Table 3). The class frequencies obtained were
further expressed as percentages of the overall frequencies in
each plot.
It was generally observed that the number of trees
decreased with increase in height class. The first two classes
in all the plots had over 60% of all the height population
sampled. For example, the MxSP had 70%, the PkSP had
86.5%, and the PmSP had 61%. These figures show that the
bulk of the trees measured in the sample plots were between
the heights of 5 m and 14 m. There were more tall trees in the
PkSP than in the MxSP, as could be noticed between classes
of 25–60 m and above. Very tall trees were fewer in the MxSP
as compared to the PkSP.

4. Discussion
4.1. Effect of Seasonality on Grey Parrot Abundance in Sample
Plots. We have been able to show that the abundance of the
African Grey Parrot in the study area varied from day to day
depending on the season and land use patterns that gave rise
to various vegetation characteristics [26]. The Mixed Sample
Plot had a relatively stable parrot density in all seasons. This
stability could be attributed to the fact that this plot was a
mixture of many vegetation types. Although dominated by
secondary forest tree species, the plot was richer in food
tree species than the other two plots. Seasonal changes in
the Korup Rainforest phenology provide most of the habitat
resources for the parrot [27]. Habitat preferences of the bird
varied on a daily and seasonal basis and this was reflected
in the distribution of the bird in plots. As such, 63.37% of
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Table 3: Frequency distribution of tree height in sample plots.
Height class
5 m and above
5–9
10–14
15–19
20–24
25–29
30–34
35–39
40–44
45–49
50–54
55–59

MxSP
Number of
trees
313
211
114
56
23
12
9
7
—
1
2

PkSP
%

Number of
trees

41.8
28.2
15.2
7.2
3.1
1.6
1.2
0.9
—
0.1
0.3

1856
620
141
123
58
21
18
8
8
5
2

the birds were observed in the dry season while 36.63% were
observed in the rainy season.
Comparatively, very high densities of parrots were
recorded in the PmSP during the dry seasons. In the rainy
seasons, especially from July to October (mid to late rainy
seasons) very low parrot densities were recorded in the
PmSP. This period was characterised by very low atmospheric
temperatures and heavy rainfall. As the seasons progressed
from rainy to dry, temperatures gradually rose and the
amount of rainfall gradually reduced. Parrot numbers were
observed to increase in the same manner with the seasons in
the PmSP.
The more stable parrot densities observed in the MxSP are
evidence that it was a better alternative to the PkSP and the
PmSP. Similar observations were made by Abensperg-Traun
and Dickman [28] on the red-capped plover (Charadrius
ruficapillus). They observed that habitat variables of this bird
accounted for 63.4% of the total variation in bird numbers
between plots. Major predictors of plover numbers were
width and slope of the shore and orientations of plots.
The palms provided only one type of food (palm fruits).
Moreover, during breeding seasons the PmSP is virtually
useless in the provision of nest cavities and so cannot be
regularly visited.
4.2. Effect of Human Activities on of Vegetation Structure and
Parrot Abundance. Trees are ultimate for the survival of Grey
Parrots in the wild state. As arboreal bird species, their life
style is dependent on specific tree species for specific habitat
requirements. Parrots were observed to have special affinities
for specific trees at specific seasons. No parrot was seen to
come down from a tree to feed on the ground at any given
moment throughout the study period of 36 months. This
observation is contrary to observations made by May [29]
in south-eastern Cameroon, where Grey Parrots frequently
perch on the ground at rich mineral site to drink mineral
water and feed on water weeds and soils (geophagy).
Variations of mean of tree densities in sample plots were
very distinct. If high tree density determines occupancy by

PmSP
%

Number of
trees

%

64.8
21.7
4.9
4.3
2.0
0.7
0.6
0.3
0.3
0.2
0.1

42
44
49
7
—
—
—
—
—
—
—

30
31
34.5
4.5
—
—
—
—
—
—
—

parrots, then the Park Sample Plot would have had the highest
density of parrots, but this was not the case. The only type
of tree the parrot can use in the PmSP is the oil palm tree,
on which it feeds on the fruits, roosts, and plays on the
crown. The MxSP harbours the most diverse tree species in
the Korup region, though occurring in patches due to landbased socioeconomic activities. This plot had the highest
stable parrot density followed by the Palm Sample Plot.
Habitat preferences of the Grey Parrot tend to favour trees
species diversity more than tree density. This observation
confirms an earlier observation in the same study area that
food diversity tends to have more adaptive value to the Grey
Parrot abundance of only one food source like the oil palm
fruit at a given season [27].
Similarly, crown closure in the Palms and Mixed Sample
Plots was influenced by land-based socioeconomic activities
at different levels and his favoured parrot abundance. The
least number of tree stands per unit area was recorded in
the Palms Sample Plot while the highest was recorded in the
park area. Judging from this result, if it is the number of trees
that attracts more parrots in a sample plot, then the park
would have had by far more birds than the other two plots.
Overall bird densities in sample plots indicate that the park
had the least number of birds. For example, vigilance against
predators was better in open farmland with scanty trees than
in close forest of the park. The Mixed Sample Plot had a more
stable parrot density throughout the study period and was
closely followed by the palms. On seasonal basis, the Mixed
Sample Plot dominated in the rainy season and the Palms
Sample Plot in the dry season.
A closer look at parrot interaction in the sample plots
revealed the following.
Park Sample Plot. The park harbours over a hundred of tree
species since socioeconomic activities are kept at a minimal
level to promote sustainable biodiversity conservation [30–
32]. The Mixed Sample Plot, being a mixture of all vegetation
types in the region, has even more tree species than the
park. McCollin [32] made similar observations on the role of
habitat structure in birds.

8
Crown closure in the Park Sample Plot was very dense and
continuous and this was broken in some places by emergent
species and/or windfall. Cody [33] described similar vegetation structure and showed how it influences bird species
competition and productivity. It was also observed that the
parrot preferred to move from branch to branch using its
hooked beak to support its body weight rather than making
short flights on the same tree. The parrot was generally found
in areas of gap formation and isolated sites of very tall trees.
These sites are preferred as they enhanced security abilities
of the bird. A parrot perching on a tree crown preferred
a vantage point where it could see and monitor what was
happening in its vicinity.
Revisits to particular foraging sites by the parrot were
very unpredictable and depended on availability of habitat
resources. There was also a tendency for particular sites to
be used and abandoned for many years later, suggesting that
important habitat resources of the bird may not be found in
the same place many times for many years or this change in
behaviour can also be attributed to insecurity. Park Sample
Plot was generally an unstable habitat and marginally used
by the parrot although socioeconomic activities here were
relatively minimal.
Palm Sample Plot. Crown closure pattern was similar
throughout the plot as the dominant tree species was the
oil palm (Elaeis guineensis). As such, there was very little
variation in microhabitats when compared to the other plots.
Gaps were found in areas with roads and young palms and
under mature palms. This plot was highly preferred by the
Grey Parrot in the dry season. This plot did not provide nest
cavies for breeding but provided food, shelter, and roosts. The
parrot could easily move in the palm tree crowns since they
were void of vines and only small epiphytes were sometimes
present. Small epiphytes that grow on palm tree stems were
orchids (Diaphananthe, Platycerium), bromeliad (Billbergia),
and ferns (Drynaria) which were regularly cleared when oil
palm nuts were being harvested. The parrot used this space by
flying under palms for short distance and over them for long
distances. Palms were about the same height and stems were
evenly spaced. These features increased vigilance distances of
the bird when flying under or over the palm tree canopy.
Mixed Sample Plot. This was the most heterogeneous habitat
in terms of tree species diversity and structure as a result of
land-based diverse socioeconomic activities. These variations
enhance a more dynamic habitat type with most favourable
conditions for the Grey Parrot in the study area. Crown
closure ranged from very low to very high values. Epiphytes
and lianas were present in forest patches, minimally present
in fallowing farm and completely absent in most active farms.
The parrot preferred generally tall isolated trees with few
fresh leaves and perched at vantage points on branches. This
position enhanced its vigilance abilities from predators since
crown spread was minimal. The presence of many secondary
tree species such as Terminalia superba, Ceiba pentandra,
Pycnanthus angolensis, and Musanga cecropioides provided
unique habitat resources to the parrots for food, nests, and
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roosts. Food crop tree species such as plums and guavas were
exclusively found on this plot [34, 35].
All classes of tree heights in the region were present in
the Mixed Sample Plot. As such the parrot had to select the
preferred height at any time of the year. This factor might have
contributed to the high and stable parrot densities throughout
the study period. In a similar study, Keast [31] found out that
the presence of a specific kind of vegetation was important
in determining the presence and abundance of some bird
species. Bird feeding patterns on trees were related to tree
height and the nature of food type found on it. The Grey
Parrot is limited in distribution to African lowland rainforest.
Characteristically, these forests have very high rainfall. As a
result, they are most of the time wet, especially areas below
tree canopies. The parrot has been observed to be a very clean
bird which prefers to perch on dry and clean portions of
a tree. Similar observations were made by Suárez-Seoane et
al. [8] in Spain on large agricultural Steppe birds. Different
bird species therefore use different tree heights in different
ways determined by their evolutionary history as a survival
strategy [33, 34].
The Grey Parrot tends to have more affinity for one
type of habitat at particular periods of the year than the
other. Parrot density in the Mixed Sample Plot remained
relatively stable over the years. This is an indication that this
habitat is able to provide most of the habitat requirements
of the bird during the varying seasons of the year. This plot
provided a majority of nesting sites, roosts, and food types
compared to the rest of the plots. Similarly, the Western
king bird (Tyrannus verticalis) exhibits different patterns of
habitat use at different spatial scales. Keast [31] examined
the relationship between habitat structure and habitat use
by the Western king bird. He observed that this bird is
highly selective in microhabitat, using only a subset of the
available habitat type. In contrast, the bird was less selective
within macrohabitats. There were few significant differences
between used and unused territories. Fry et al. [11] observed
that a major interesting feature of rainforest avifauna is the
degree of coevolution and coadaptation shown by birds and
plants. Indeed, rainforest birds are closely linked with their
habitats which to a certain extent also depend on them [5].
4.3. Implications of Land Use Patterns on Grey Parrot Conservation. Land-based socioeconomic activities affect the
composition and distribution of vegetation on which parrots
depend for food, breeding, and shelter. A majority of these
activities take place outside the Korup National Park (in the
support zone) such as farming, logging, road construction,
and urbanisation.
The Korup National Park is state land and a first class
protected area in Cameroon. This is the contrary in the
support zone where each village claims a traditional authority
over land surrounding such a village. Most people of the area
depend on mixed subsistent and cash crop economy which
tends to increase socioeconomic pressure on forest resources.
These land use patterns have resulted in high vegetation
heterogeneity in the Korup region. Vegetation heterogeneity
results in an uneven distribution of habitat resources for
the parrot. Diverse vegetation types are therefore important
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for the survival of the Grey Parrot in the wild state. As an
arboreal bird species, its lifestyle is dependent on specific tree
species for specific habitat needs at specific periods of the year
[26, 34]. For this reason, about 80% of the bird population is
found in the support zone of the park. This study has shown
that highly used habitats by the Grey Parrot are secondary
forests and farmland, which have interspersed diversity of
tree species. The primary forest, dominantly found inside the
national park, is marginally used by the bird. These highly
used areas outside the park are also highly used for landbased socioeconomic activities. The parrot feeds heavily on
many economic crops such as plums and oil palm fruits. Its
feeding methods on these fruits are rather destructive and
thus a cause for concern to the farmers. The park area is an
ideal site for the conservation of the parrot alongside other
wildlife resources, but this is not the case as shown by this
study. The dominant presence of the parrot outside the park
area faces a serious conservation threat as the bird is exposed
to poaching and habitat threats compared to that inside the
park area. The dominant presence of the parrot outside the
park area makes it more vulnerable to poaching activities. The
foregoing observations point to the fact that the continuous
survival of the Grey Parrot in the range states is not certain,
if sustainable measures are not taken to conserve the parrot
and its habitat resources outside protected areas.

5. Conclusion
Land use patterns for socioeconomic reasons gave rise to
differences in vegetation structures observed in the Korup
Rainforest. Such vegetation structures influenced selection
preference and effective use of each habitat type in various
seasons by the Grey Parrot. The parrot depends on specific
tree species for specific habitat resources at specific periods
of the year. The most preferred vegetation types (secondary
forests and farmland) offered most of these habitat resources.
The park area is an ideal site for the conservation of the
parrot alongside another wildlife, but this study showed that
it is least used by the parrot since about 80% of the bird
population was found in the support zone of the park. Hence,
the continuous survival of Grey Parrot in the wild is not
certain, if sustainable measures are not taken to conserve this
bird and its associated habitat resources outside protected
areas. Consequently, the continuous survival of the parrots
is dependent upon the degree of support derived from the
local communities in and outside conservation areas and the
integration of parrot conservation policies in land use policies
of the state.
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