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Abstract

Thorough knowledge of the ecological requirements of ungulates provides the basis for the formulation of an appropriate
programme of management actions directed at that species. More so, the identification of the minimum habitat requirements
for a species is essential before specific management actions can be instituted. However, the relationship between antelopes
and habitat plays a crucial role in the ecology of any species. The association between a herbivore and its habitat not only
encompasses the availability of preferred food plants and their particular growth stages in its home range, it is also intimately
linked to other features of the habitat. Hence, the key objective of this study was to assess the role of landscape vegetation on
antelopes’ sustainability. Data collection was initiated immediately after a thorough study was done. The kob antelopes groups
were visited regularly to record both feeding activity and ecological factors. The study showed a significance between kob
antelope group and vegetation, X2 = 7.383 df=8, P<0.05. The antelope-group strength was dominated by 1-5 antelopes 89%,
but larger group-sizes were equally recorded though not common. The three vegetation types most used by the antelopes
were grassland 49%, shrub-land 36%, and forest patches 11%. Nonetheless, the antelope-group activity showed a significance
on vegetation type X2 = 11.510 df=4, P<0.05. The most significant animal activities recorded were movement 49%, feeding
35%, and resting 16% respectively. Similarly, antelope-group activity revealed a significance on photo-period X2 = 5.348 df=2,
P<0.05. Additionally, the antelope-group size showed a significance on landscape X2 = 7.364 df=8, P<0.05. Bouba ndjidda
national park in the northern region of Cameroon has three landscape types useful to the kob antelopes, flat 73%, slope 25%,
and hill 2% respectively. More so, there was a positive correlation significance between vegetation and food resources r =
0.248, P<0.05. The landscape of the national park has very little escapement that could obstruct movement of these medium-
sized antelopes. Furthermore, their vigilance, speed against predators, and prolific nature might help the antelope achieve a
high population in the national park in future. Most of these antelopes have received very little research attention, however,

more study is needed to explore the social organization, feeding and population ecology.

Keywords: Kob Antelope; Group Sizes; Vegetation Type; Landscape Type; Feeding Activity

The Role of a Rich Landscape Vegetation on kob Antelope (Kobus kob) Group Feeding Activity in ] Ecol & Nat Resour
Bouba Ndjidda National Park, North Region, Cameroon


https://medwinpublishers.com/JENR/
https://portal.issn.org/resource/ISSN/2578-4994#
https://medwinpublishers.com/
https://doi.org/10.23880/jenr-16000314

Introduction

The acquisition of resources for survival, growth and
reproduction of foraging animals depends on the habitat
used, on the set of physical environmental conditions and
resources surrounding the animal Garshelis [1]; Morrison
[2] and on the breadth of habitat conditions used [3]. In
addition, habitat breadth provides insights into the animal’s
potential distribution range [4], such that species with broad
habitat tolerance are potentially more widely distributed
than species using a narrower diversity of habitats. The use
of a narrow range of habitat features reflects specialization
or marginality, which is one measure of niche breadth [5].
Habitat specialization may limit the potential of species to
use spatially and temporally variable resources, conditions
and security. Brown [6] and Rosenzweig and Lomolino [7]
argued that habitat specialization leads to both local and
regional rarity of species. However, Seagle and McCraken [8]
and Gaston and Kunin [9] demonstrated that specialization
on abundant resources or widely distributed habitats can
result in high abundance of a species. du Toit and Owen-
Smith [10] observed differences in habitat use and in habitat
breadth among African browsers, with smaller species
such as steenbok (Raphicerus campestris, 11 kg) using a
narrower range of habitats than larger browsers such as
kudu (Tragelaphus strepsiceros, 180 kg) and giraffe (Giraffa
camelopardalis, 800 kg), which exploited a wider range of
habitats, including habitats patches neglected by the smaller
browser. Following Bell [11] principle, du Toit and Owen-
Smith [10] proposed that the more even use of a broader
range of habitats by kudu and giraffe was because larger
animals tolerate a wide range of food items, including low
quality and food items of large size neglected by the smaller
animal.

Habitat use is a hierarchical process [12], scaling
spatially from the selection of geographical range (first order
habitat selection), selection of broad vegetation types across
the landscape when establishing home ranges (second order
habitat selection), selection of habitats within the home
range (third order selection), selection of feeding areas
within habitats to selection of food items within feeding
areas (fourth order selection) [13]. Following the limiting
similarity theory for species coexistence Rosenzweig [14]
stated that species using the same landscape differ in the
use of one or more habitat features, because differential
habitat use reduces the potential for competition. Therefore,
similarities or differences in habitat selection among co-
occurring ungulates, hence potential for competition or for
stable coexistence through habitat partitioning should take
place at those hierarchical levels of habitat selection.

The relationships and interactions between an animal
and its environment play a fundamental role in the ecology of
any species. To conserve an animal one must take cognizance
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of the need to identify its habitat requirements and preserve
the various elements which constitute the habitat Riney [15]
defined habitat requirements as the minimum requirements
for the survival of an animal. Identification of limiting
habitat elements allows for the manipulation of these to
enhance the survival of threatened or endangered species
Habitat studies generally involve relating the distribution
of an animal to those habitat resources that are considered
to be critical for its survival, for example, food, water and
shelter. Various approaches have been adopted for the
purpose of studying habitat use. These include descriptive
surveys of the historical distribution of a particular species,
qualitative assessments of habitat preferences and analytical
approaches which involve detailed statistical evaluation of
the relationship between site occupancy and various habitat
elements [16].

Ben-Shahar [17] was unable to show that vegetation
structure had any effect on the distribution pattern of roan
in the Northwest Transvaal. Roan in his study area, however,
showed an affinity for moderate slopes. Favored roan
habitat in the national park was on slightly undulating flats
consisting of heavy clay soils derived from basalt although
hillier areas on clay-loam soils derived from dolerite were
also utilized, but to a lesser extent [18]. Ruminants require
higher quality forage than non-ruminants of similar body
mass [19]. Smaller herbivores require higher quality forage
than larger herbivores [20]. Sharing space with conspecifics
results in rapid attrition of food resources within habitat
patches [20], but the high mobility of animals in large herds
allows animals to use spatially variable resources, whereas
sedentary species use resources occurring in small areas
[21]. Animals occurring in smaller groups are able to use high
quality food resources occurring in small habitat patches
not detected or neglected by larger herds [22]. Therefore,
following allometric relations of body mass and group size
as well as gut morphology and function, smaller ruminants
occurring in smaller herds should select for the combination
of habitat features that ensure the acquisition of the required
higher quality food resources, whereas larger ruminants
occurring in larger herds and hindgut fermenters should use
habitat feature more evenly.

Materials and Methods

The Description of Study Area

Bouba ndjidda national park is located in the northern
region of Cameroon near the Chadian border, between
latitude 8°37' and 8°37' N and longitude 14°39' and 14°39’
E. It was created in 1932 as a wildlife reserve and became
a national park in 1968, and covers an area of 220,000 ha
[23]. The national park has the Sudano-guinean climate
characterized by two seasons, a six-month rainy season from
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late April to mid-October and a dry season from November to
April during the period which no rain is observed [23]. The
region receives between 1000 and 1,250 mm of precipitation
per year and the rainiest months are August and September
while the annual average temperature is 28°C. The region
has a dense hydrographic network, unlike other rivers
that are seasonal in this part of the country. Water is
abundant throughout the national park and even during
the dry season, thus ensuring the development of ecological
interaction processes between wildlife species and habitat
characteristics in the environment. The national park is also
a home to 24 species of large and medium mammals such
as African elephant, Lions, Giraffes, Leopards, Hyenas, Bush
pig, Warthogs, Hippos, Buffaloes, Hartebeest antelopes,
Eland antelopes, Kob antelopes, Reedbuck antelopes, etc.
Additionally, the national park homes about 250 bird species.
Considering the ornithological richness of the national
park, it has been declared and area of importance for the
conservation of birds Figure 1.

Figure 1: Map of Bouba ndjidda National Park [23].

Data Collection

Data on antelopes activity in the preferred habit were
collected by direct observation (focal sampling method)
from appropriate visible points. This includes watching an
individual or group of antelopes for 10 minutes within an
interval of 5 minutes. Antelopes were observed in the early
morning (06:30 to 10:30) and in the late afternoon (14:00
to 18:00) when they are usually active [24,25]. Recordings
were ceased when the animal moved out of the sight. Data
were collected more than ten times per month on antelopes’
habitat activity. More so, observations were recorded when
the antelopes were foraging (grazing/browsing/chewing/
biting) plants (tree/shrub/herb/grass) or consumed (Leaf/
shoot/stem/fruit) [25]. Each record was counted when
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individual hartebeest were observed feeding continuously
from a single plant species or plant group [26]. More so,
Herd size and composition were recorded whenever the
antelope herd was encountered during the study period. The
activity that the majority of the herd members were engaged
in, on each observation, specifically grazing, resting and
other activities (feeding, drinking, walking and other social
interactions) was noted along with the time.

Data Analysis

Before conducting the actual data analysis, data were
checked for some errors (e.g. recording and consistencies).
Data were analyzed using statistical package for social science
(SPSS) version 20 software (o = 95% level of significance,
p < 0.05), descriptive statistics and Excel spreadsheet. The
variables were cross-tabulated to understand their degree of
association.

Results

The study showed a significance between kob antelope
group and vegetation, X? = 7.383 df=8, P<0.05 (Figure 2). The
kob antelope population in Bouba ndjidda is seemly high, for
this reason they form larger group congregations compared
to other antelope species in the national park. The animal-
group strength was dominated by 1-5 animals 89%, but
larger group sizes were equally recorded though not common
(Figure 3). Generally, kob antelopes are characterized by
large groups in most national parks in Cameroon. Their
population in the savanna national parks has placed this
animal species non-threatened on conservation management
strategy. The floodplain has been the most favored habitat for
the kob antelopes in the national park. Bouba ndjidda is rich
in drainage system compared to other national parks in the
savanna ecosystem of Cameroon. The three vegetation types
used most by the antelopes were grassland 49%, shrub-land
36%, and forest patches 11% (Figure 4). The study observed
the dwelling of kob antelopes on grassland more than any
other habitat because they are grazing herbivores.

Figure 2: Antelopes and vegetation.
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Figure 3: Antelope-group size.

Figure 4: Vegetation type.

Figure 5: Animal-group activity and vegetation type.

Nonetheless, the antelope-group activity showed a
significance on vegetation type X? = 11.510 df=4, P<0.05
(Figure 5). The most significant animal activities recorded
were movement 49%, feeding 35%, and resting 16%
respectively (Figure 6). The movement activity dominance
in antelopes could be caused by food scarcity in most
savanna national parks. The reason was that wildlife such as
antelopes seems to move more in search of food resources
during the dry season period when grasses are dried up in
many areas. The fact that the survey was done during the dry
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season period could contribute to the high animal movement
recorded. Most of the studies carried out on wildlife in the
savanna ecosystem areas in sub Saharan Africa has favored
animal movement activity during the dry season compared
to the rainy season. Similarly, antelope-group activity
revealed a significance on photo-period X? = 5.348 df=2,
P<0.05 (Figure 7). Both the morning and afternoon periods
witnessed an increase in antelope-group activity, feeding,
movement and rest.

Figure 6: Antelope-group activity.

Figure 7: Antelope-group activity and photo-period.

Additionally, the antelope-group size showed a
significance on landscape X* = 7.364 df=8, P<0.05 (Figure
8). Bouba ndjidda national park in the northern region
of Cameroon has three landscape types useful to the kob
antelopes, flat 73%, slope 25%, and hill 2% respectively
(Figure 9). Most of the kob antelope feeding is carried out
in the flat areas dominated by grassland vegetation. The
flat landscape is rich in grass vegetation, especially in the
flood plains, might have contributed to the high population
of this antelope species in the national park. Kob antelopes
have a smaller home range and territory compared to other
antelope species which help them to cope with overlapping
home ranges with other wildlife species.

Furthermore, the antelope-group size recorded a positive

correlation significance on photo-period r = 0.280, P<0.05
(Figure 10). Wildlife-species grouping has social benefits
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such as inter species defense, location of food resources in
other areas of the national park, and control of sub adults
and juveniles. This social organization also helps to keep the
antelopes closed to each other for life sustenance.

Figure 8: Animal-group size and landscape.

Figure 9: Landscape.

Figure 10: Antelope-group size and photo-period.

More so, there was a positive correlation significance
between vegetation and food resources r = 0.248, P<0.05
(Figure 11). The three vegetation types have been observed to
contribute towards the feeding welfare of the kob antelopes
in the national park. Bouba ndjidda national park is in the
woodland savanna ecosystem region of north Cameroon,
poor in forest vegetation compared to grassland and shrub-
land. This antelope species makes more use of the grassland
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vegetation because of its herbivorous grazing characteristics.

Figure 11: Vegetation and food resources.

Discussion

The relationship between animal and habitat plays a
crucial role in the ecology of any species. The association
between a herbivore and its habitat not only encompasses
the availability of preferred food plants and their particular
growth stages in its home range, it is also intimately linked
to other features of the habitat [27]. These include inter alia,
(i) the availability of suitable cover, (ii) reproduction, (iii)
the absence of adequate nutrition excessive intra for and
interspecific competition, (iv) the frequency of fires, (v) the
influence of predation and parasitism and (vi) the extent to
which the habitat provides minimum resources to sustain
the species. Effective management of multi-species ungulate
populations requires knowledge of the habitat requirements
of the individual species and should take cognizance of the
existence of interspecific competition. The extent of resources
available must also be quantified to prevent environmental
degradation. In the last three decades, numerous studies have
been conducted of mammalian herbivores in relation to their
environment. These range from qualitative observations of
the types of habitats used by particular ungulate species or
assemblages to more complex quantitative investigations
that attempt to explain why such habitats are used [28,29].
Studies aimed at establishing the habitat preferences and
other ecological requirements of herbivorous animals are
particularly important for the conservation of vulnerable
species [17].

Thorough knowledge of the ecological requirements
of an endangered ungulate provides the basis for the
formulation of an appropriate programmer of management
actions directed at that species. The identification of the
minimum habitat requirements for a species is essential
before specific management actions can be instituted. When
sufficient knowledge. is available, measures that can be
implemented include, (i) manipulation of the habitat to make
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itas productive for the species as possible, (ii) the installation
of dry season water points, (iii) the reduction of competitors
for food and (iv) the control of predators [15]. In the absence
of sufficient grazing pressure and as a result of high rainfall,
certain grass species tend to alter the structure of the grass
layer resulting in a loss of palatability particularly for species
that are sensitive to the amount of stem in the grass sward
[30]. Burning is used as a method to defoliate grassland
periodically and maintain it in an optimum condition for
antelopes.

Habitat use by large herbivores is partly influenced
by the spatial and temporal variation in the quantity and
quality of forage and by water availability [31,32]. However,
apart from differences in food preference among grazers
and differences in the availability of preferred food among
habitats, differences in predation risk among habitats as
well as differences in anti-predator behavior Sinclair and
Arcese [33]; Bowyer [31] and social system Duncan [34]
might contribute in explaining differential habitat use
among ungulate species. Aggregation also reduces the risk of
predation through simple dilution or by increased probability
of detecting predators [35]. Accordingly, species that occur
in large herds and that are able to fight against predators
through group attack such as buffalo Prins and Iason [36];
Prins [37] may use a wide range of habitats, including
habitats with relatively higher predation risk such as thick
bush [38]. Ungulates that run away to escape predators such
as plains zebra (Equus burchelli) Estes [39] should select
for open habitats with good visibility for rapid detection of
predators and should avoid thick bush providing cover for
stalking predators [40], whereas species such as sable, not
documented to successfully fight against large predators,
should avoid being detected by predators by using habitats
providing adequate woody cover for concealment.

Differences between grass speciesin greennessretention,
leaf production and quality lead grazing animals to prefer
some grass species and neglect others [41]. Selective feeding
results in a progressive reduction in the standing biomass of
preferred grass species through the dry season until the first
wet season rains promote the regrowth of these depleted
grass species [40]. Foraging theory predicts that foraging
animals widen their diets to incorporate less favored food
types, as the availability of preferred food resources declines
towards the end of the dry season [42]. The widening of the
diet by grazers could be through widening the range of grass
species grazed [41,43], but also through increasing tolerance
to brown grass, stems or less favored grass height as the dry
season progresses. Owen-Smith [40] argued that hungry
herbivores face the dilemma of how to be narrowly selective
or broadly tolerant when food resources are abundant but
most of which is of low nutritional quality such as during the
late dry season.
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Grassland height, catena position, woody canopy cover,
grassland species composition Ben-Shahar [17]; Owen-Smith
[40] and grass greenness [44] influence forage resources
and habitat conditions for large grazers. Therefore, distinct
habitat preference Johnson [40]; Owen-Smith [45] among
grazers could be through differences among species in
preference for these habitat features. Green grass leaves
have higher concentration of protein, minerals and soluble
carbohydrates than brown leaves [3]. Accordingly, during
the dry season grazers should select foraging areas where
the highly nutritious green grass prevails [46]. Food intake
rate increases with grass height because with increasing
grass height, bite size increases as animals apprehend a
bigger volume of herbage through increased bite depth
[46,47]. Thus, during the dry season when forage quantity
declines due to the absence of regrowth, large grazers should
concentrate foraging on patches of tall grass offering high
intake rates [48,49].

Conclusion

Kob antelopes are grazers, a characteristic that fits
their existence and population increase in this national
park. Additionally, their group aggregation behavior in
social organization order has been one of the major survival
strategies in woodland savanna ecosystems like bouba
ndjidda national park. The fact that this national park in
particular is far from cities, wildlife faces insignificant
poaching effect. More so, the surveillance done by the patrol
teams made up of the military and eco-guards has further
strengthen the security of wildlife in the national park.
However, the grass-vegetation dominance has contributed to
the increase of herbivorous population. Even in the heart of
dry season so many areas in this national park still maintain
grassland vegetation. The landscape of the national park
has very little escapement that could obstruct movement of
these medium-sized antelopes. Furthermore, their vigilance,
speed against predators, and prolific nature might help the
antelope achieve a high population in the national park
in future. Most of these antelopes have received very little
research attention; however, more study is needed to explore
the social organization, feeding and population ecology.
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