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Abstract
A study on feeding ecology and population density of African civet (Civettictis civetta) was

conducted in Chora district, Buno Bedele Zone, Oromia regional state, South-west Ethiopia. The
study was conducted from February 2018 - August 2018 in farmland and coffee plantation
during both dry and wet seasons. Feeding habit of the African civets was studied by direct
observation and examination of fresh droppings collected from dung piles (‘civetries’) in
different seasons. Mean, minimum and maximum number of civets in each civetry was calculated
and then the population density estimated. A total of 648 African civet scat samples were
collected from 18 civetries of the study area in the coffee plantation and farmland within five day
intervals. More than 5 different prey items were identified from the scat samples. Animals, with
60.9% relative frequency contributed 17.59% African civet diet biomass during wet season.
Animals, with 38.59% relative frequency and 8.6% biomass contributed diet of the African civet
during the dry seasons, in coffee plantation. Plants, with 6.66% relative frequency contributed
0.31% biomass during wet seasons. Plants with 76.66% relative frequency contributed 36.69%
diet biomass during the dry seasons in coffee plantation. There was variation in African civet
plant diet between wet and dry season and it was statistically significant (p=0.006). Based on
fecal count in the current study area, the number of civets in the study area varied in wet and dry
seasons. The variation was statistically significant (p=0.029). The density of civets in the
sampled coffee plantation and farmland was 2.2 civets/km? (0.022/hectare) and 3.6 civets/km?
(0.036/hectare) in wet and dry seasons respectively. In all the study area, the mean estimated
number of civets during both wet and dry seasons were 0.029/hectare (2.9/ km?). There was
variation in the density of African civets between wet and dry seasons. Seasonal collection of
civet musk from coffee forest and farmland economically supports the farmers while increasing
the importance of civets in the habitat and hence contributing for its conservation. So in Chora
district, there is a relationship between the number of civet farmers and number of wild civets,

the number of wild civets and amount of food available and suitable habitat for wild civet.

Key word: African civet, Civetry site, Feeding habit, fecal count, Population density
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1. INTRODUCTION

1.1. Background
African Civet (Civettictis civetta) is an elusive, nocturnal, omnivorous and territorial scent

marking viverrids, distributed throughout sub-Saharan Africa; usually close to perennial
wetlands (Ray, 1995; Bekele Tsegaye et al., 2008a, 2008b). In Ethiopia, African civets are quite
abundant species recorded from altitudes ranging between 550 m asl (Alatish National Park) and
over 3400 (Bale Mountain National park) (Tadesse Habtamu and Afework Bekele, 2008; Ermias
Admasu et al., 2004). They inhabit savanna, forest, dry areas along water course, farmlands,
human settlements and in urban areas (Ray, 1995; Ray et al., 2008; Dagnachew Melese et al.,
2014).

All civets have scent-producing perineal glands, located in a double pouch near the genitals. The
fatty yellow secretion of these glands has a distinctive musky odor used for olfactory
communications. For elusive, solitary and nocturnal species, chemical signals are used as a
‘bulletin boards’ that relay messages in the absence of the sender (Burger, 2005; Scordato et al.,
2007), whereas social species frequently integrate concurrent visual, auditory, and other
behavioral cues (Candolin, 2003; Partan and Marler, 2005; Wood et al., 2005). People use it for
cultural, medicinal, religious and economic purposes (Randall, 1979;Tadesse Habtamu and
Afework Bekele, 2014).

Commercially civet musk is the most required animal product for a fixative agent in the world
class perfumery industries (Tadesse Habtamu and Afework Bekele, 2014). The perineal gland
secretion (musk) extracted from the civet was exported to various countries, and even it served as
a currency in the past (Woodford, 1990). Males produce larger quantity and better quality musk
(secretion) than that of females (Tadesse Habtamu and Afework Bekele, 2014). Ethiopia has a
worldwide monopoly for civet musk production and annually exports more than 3,000 kg of
musk worth about US$ 3,000,000 (FAO, 2000). At present, with over 90% export share, Ethiopia
is the world’s leading musk supplier to the perfume industries (KumeraWakjira,2005). The
majority of it (97%) exported to France (Jemal Mohammed, 1999) to support perfume

industries.



The omnivorous feeding habits of the African civet from the western and southern Africa have
been reported(Skinner and Smithers, 1990; Ray, 1995; Kingdon, 1997). Wild fruits, insects,
rodents, invertebrates, birds and carrions were reported from the stomach (Rautenbach and Nel,
1978; Skinner and Smithers, 1990, Ray, 1995) and scat (Bekele Tsegaye et al., 2009) of the
African civet. However, none of these were quantified and determined for its food preference
and the relative importance of items at different seasons and habitat of the present study area.
Information on the feeding habits of wild animals contributes to the understanding of their
behavioral ecology (Mills, 1991), diet item diversity, preference and seasonal availability,
foraging strategies and their activity patterns (Fuller and Kat, 1990; Henschel and Skinner,
1990). Additionally, understanding the nutritional requirements of animals in the wild provides
the required information for formulating feeds for captive wildlife (civets) and to plan
supplemental feeding(Tadesse Habtamu et al., 2014).

The diversity of food items for the civets were available only for the central and southern African
populations which include wild fruits, carrion, and rodents (Ray, 1995),reptiles, insects, birds,
amphibians (Randall, 1977; Kingdon, 1977). Seasonal shift of feeding habit based on the
availability was also reported (Skinner and Smithers, 1990). Recent report from coffee forest in
Limu seka district, south western Ethiopia, indicated that African civets have wider alternative
food items shifting from one to the other depend on the seasonal availability(Tadesse Habtamu et
al.,2014). Animals, with 98.8 and 97% occurrence contributed about 69.1 and 44.4% diet
biomass of the African civet during the wet and dry seasons, respectively andabout 28.9 and
54.3% of the civet diet comes from plant materials during the wet and dry seasons, respectively
(Tadesse Habtamu et al., 2014). However no report is available on the feeding ecology of the
African civet in coffee plantation and farmland in Chora district, Buno Bedele Zone, Oromia

Regional State, south-west of Ethiopia.



In coffee dominated tropical rain forest habitats of the south-western Ethiopia, the number of
African civet is reported to bequite abundant (Yalden et al., 1980). However, except for the
reports of their occurrence (Kingdon, 1997; Schipper et al., 2008), no attempts was made to
systematically estimate the population of African civet in any habitats within its ranges, but only
few reports are available to estimate sex ratio, distribution,age structure and density of African
civetin the coffee dominated tropical rain forest habitats of the Limu seka district Jimma zone
south-western Ethiopia (Tadesse Habtamu and Afework Bekele, 2014). Accordingly, these
authors reported that the density of civet estimated to be 5.4 individual/km? in some coffe forest
habitat of south western Ethiopia.The unique behavior of civets including the strict use of
civetries, morphological variation of scats among individuals,texture (shape and size) and the
relatively small home range size of the species (Ermias Admasu et al.,2004) are good
opportunities to generate more information to estimate the population in a defined area.

Scat structure and texture are distinct for sex and different age categories. It was defined that
adult male civets produce long, large, hard, fully formed, heaped base, tapered ended feces and
place their scats centrally while adult female drop a sausage shape scat with blunt end and the
presence of juvenile scats on or near its feces (Tadesse Habtamu and Afework Bekele, 2014).
Information on population estimates is critical for the conservation, management and the
sustainable use of the species (Zielinski and Truex, 1995; Linnell et al., 1998).

The fecal perimeter of adult male civets ranged between 8 and 15 cm, (average 10.65) and of
adult female ranged between 6 and 11 cm, (average 7.86) (Tadesse Habtamu et al., 2015).
During this study, the following fecal parameters were considered to vary between individual
civets independently sharing a civetry (site of defecation). Fecal structures including the physical
appearance of feces such as heaped or non-heaped base, tapered or blunt tip, simple (not
fragmented) or complex (fragmented into uneven parts) and fecal texture (including the degree

of fecal formation i.e. fully formed, semisolid or loose)(Tadesse Habtamu et al.,2015).



Chora district is known to reside hundreds of Civet farmers. Civet farmers form a chain to
exchange civets and their products (musk).The abundance of civet farmers in the district might
be predicted to be correlated with the abundance of civets in the wild. The abundance of Civets
in the wild in turn might be correlated to the favorable diet in the coffee plantation and farmland
of the district. However, no report is available on the density of wild African civet in coffee
plantation and farmland during wet and dry season in Chora district, south-west, Ethiopia.
Hence, assessing the feeding ecology and estimating the population of the African civet in the
selected coffee plantation and farmland habitats becomes the priority issue for proposing
sustainable utilization. Therefore, the purpose of this study was to record the diversity and
seasonal abundance of diet items of the African civet and estimating the population density of
the African civet during the wet and dry season from selected coffee plantation and farmland
habitats of Chora district, Buno Bedele zone, south-western Ethiopia..



1.2 Statement of the problem

Investigating food habit of animals in the wild is the basis for understanding wildlife ecology,
behavior, management, conservation and utilization (Koike, 2009). Civet farming is most
practiced in four south-west zones of Oromia (Jimma, Buno Bedele, Ilu Ababor and East
Wollega). Report available on the feeding habits of the African civet from coffee dominated
forest habitat of the south and south west Ethiopia showed these animal to have as a wider
alternative food items shifting from one to the others based on seasonal availability (Tadesse
Habtamu et al.,2014). It is expected that food items, most frequently consumed by African civets
in anarea vary based on availability and preference of feeding. In put on population estimates and
feeding ecology is critical for the management, conservation and the sustainable use of the
species (Zielinski and Truex, 1995; Linnell et al., 1998).

The perseverance of Civiculture for a long period of time in Chora district might be predicted to
be correlated with the abundance of Civets in the wild and in turn it might be correlated to the
favorable diet in the coffee plantation and farmland of the district. However, no scientific work
has been done to prove these predictions on the feeding ecology and estimation of African civet
density in coffee plantation and farmland during wet and dry season in the present study area.
Therefore, the present study was designed to collect data on feeding ecology and estimate of

population density of African civet to fill the information gap in the district.



1.3. Objectives

1.3.1. General objective

The general objective of this research was to investigate the feeding habit and population density
of the African civet in Chora District, Buno Bedele Zone, south west Ethiopia.

1.3.2. Specific objectives

» To investigate seasonal diversity of food items used by the African civet in
coffee plantation and farmland habitats in the study area.

» To determine the importance and preference of each food item as civets
seasonal diet.

» To estimate population density of African civet in coffee plantation and

farmland in the study area.
1.4. Significance of the study

This study is expected to generate information on: diversity, seasonal variation, food
preference and relative importance of the African civet diet. It is also expected to generate
information on population estimation and variation in season of African civet in Chora district.
Therefore, the finding of this study, which is the first of its kind in the area, will help us to
understand the effect of seasonal variation and habitats of dry and wet season on feeding habit

and population density estimation to wild African civet in the study area.



2. LITERATURE RIVIEW

2.1. Taxonomy

African civet is classified under Class Mammalia, Order Carnivora, Family Viverridae and
Subfamily Viverrinae. Family Viverridae consists of 20 Genera with 35 species (Nowak, 1999).
But, as the recent classification of Wozencraft (2005), this Family consists of 15 Genara with 38

species.

Viverridae is one of the varied groups of the Order Carnivora. Physically, they look like to
genets and linsangs (Kingdon, 1977). They are not true cats; however they look like a member of
the cat family. Individual can easily identified African civets by their disproportionately larger
hindquarter, low-headed stance and erectile dorsal crest(Ray, 1995). They are unique in size with
large heavily built, long-bodied, long-legged and dog-like viverrids preferring to be close to
water. They have cat—like appearance with long noses, slender bodies, pointed ears, long furry

tail, short legs, non-retractile claws, and unlike other cats they are digitigrades (Wright, 2011).

Civets with dotted coat have five toes on each foot. There is webbing between toes, and the
claws are non-retractile or semi-retractile. The pointed ears enlarge above their head. Similar to
domestic cats, ear flap has pockets or bursae on outside margins. Their teeth are dedicated for
omnivorous diet, including shearing carnassials teeth and flat-crowned molars in both upper and
lower jaws(Ray et al., 2008; Gauberts et al., 2005). African civet has gray coats with black
markings and long tail. They have different pattern of coat color from place to place. The body

weight show difference from region to region, and slightly between sexes.

2.2. Feeding habit of African civet

Civets are omnivorous and opportunistic foragers. They feed on a wide variety of food items
like carrion, rodents, birds, centipedes, millipedes, insects, eggs, reptiles, seeds and fruits
(Kingdon, 1997; Wondmagegne Daniel, 2006; Ayalew Berhanu, 2007; Bekele Tsegaye et al.,

2008b). Eighty percent of the stomach contents of African civet contained remainder of wild



fruits, carrion and rodents as reported from South Africa (Bothma, 1971). Insects also constitute

significant proportion of civet diet (Smithers and Wilson, 1979).

Though the feeding ecology of most viverrids has been well studied elsewhere (Ho, 2009),
limited information is come for the African civet, from Central, South Africa and Zimbabwe
(Rautenbach and Nel, 1978; Skinner and Smithers, 1990). However, no ecological information
for the eastern part of the continent. Only a small number of report from the central highland
(e.g. Bekele Tsegaye et al., 2009), however, none from the coffee dominated tropical rain forest
habitats of the southwestern Ethiopia, where the animal is reported to be quite abundant(Yalden
et al., 1980).

The African civet is omnivorous in diet and feeds habitually on fruit and animals. It is even
known to depend upon domestic food wastes. Prey is primarily detected by smell and sound
rather than by sight of them. Poultry and young lambs are sometimes taken. African civets are

active about an hour or so after dark when they forage (Ray and Sunquist, 2001).

African civets do not make use of their claws for catching prey. Instead, they kill the prey with
their teeth. The killing system includes shaking their heads to break the prey's spine, throwing it
around or the use of a killing bite wherein the grip is not released until the prey is dead. Civets
show a variety of hunting behaviors. The prey may be shaken so violently (death shake) that the
spinal column is broken or a rodent may be bitten and thrown around (Schliemann, 1990; Estes,
1991; Shalu, 2000).

Several systems have been used to characterize animal diets in the field. However, more stress
should be given to non-evasive methods of diet determination (Litvaitis, 2000; Iverson et al.,
2004; Trites and Joy, 2005), of which scat analysis was most preferred (Arim and Naya, 2003,
Tollit et al., 2004; Bacon et al., 2011; Klare et al., 2011). The remainder of most species such
asseeds, hair, feather, bones, teeth, skin, , exoskeletons that are consumed can be easily identified
by using reference collections(Hutchings, 2003; Silva and Talamoni, 2003; Malo et al., 2004;
Mukherjee et al., 2004). It is generally assumed that the amount of each undigested remains of

food matter in feces is proportional to the amount ingested (Maia et al., 2003).



Grasshopper, termites, crickets, beetles and stick insects were among the most common insects
in the diet of civets. They also prey on aquatic animals such as, mudskippers and snails
(Kingdon, 1977). In Ethiopia, diet of civets is mainly composed of wild and commercial fruits.
In addition to these items, they depend on a variety of food items based on seasonal availability
in the area. African civet feed on bony materials, but it might not be digested (Wondmagegne
Daniel, 2006; Ayalew Berhanu, 2007; Bekele Tsegaye et al., 2008b). However, undigested bony
materials were not seen in the scats of the small Indian civet (Sreedevi, 2001). Civets have an
irregular habit of feeding. They feed large amounts of food matter when available (up to 2 kg of
food in a single night), and in the absence of food, they can stay up to two weeks without food
(Kingdon, 1977). They are nocturnal in habit and make use of their acute senses of smell and
hearing to locate their prey items.

When the prey animal is dead, civet scarf down the food with little chewing in a very short
period of time (Estes, 1991). This enables them to eat food rapidly and keep moving to escape
from predators. In the lack of shearing carnassials, efficiency of meat cutting in the species is

low. For this reason, they swallow the food items with minimal chewing.

Feeding habits of civets can be affected temporally and spatially, depending upon the type of
habitats where they live in. Studies in three different parts of Ethiopia have revealed variations in
the diet composition, seasonality and preference of food items of civets where the habitat is
heterogeneous; they feed on a wide variety of food items with small seasonal variations (Ayalew
Berhanu, 2007). In these areas, the main diet of civet is fruits (commercial and wild). Caracas
feeding habit was also reported. In forest of Jimma zone and Menagesha-Suba State Forest, the
diet ofAfrican civets showed significant seasonal variations (Wondmagegne Daniel, 2006;
Bekele Tsegaye et al., 2008b). In both these areas, they depend up on fruits for survival.

African civets as carnivores show the ecosystem health and integrity of it. They play a major part
in maintaining the structure of food-web and community of lower trophic levels in the ecosystem
they occupy (Palomares et al., 1995). The African civet frugivorous behavior might influence the
dynamics of forest, and shape of plant community structure through seed dispersal (Mudappa et

al., 2010). As an ecosystem service supplier, civets have a function in facilitating soil fertility



due to the behavior of civetry (dung pile) formation. It is not only the largest representative of
Viverridae, but also a bio indicator of forest habitat dynamics like to most other civet
species(Mudappa et al., 2010; Rabinowitz, 1991).

2.2.1. Civetry sites

Civetry sites are not only used as a site of defecation for African civet; they may also have roles
interritoriality, communication, warning and defense behaviors (Bearder and Randall, 1978;
Jordan et al., 2007) and in regulation of physiological functions (Espirito-Santo et al., 2007;
Barja et al., 2011). Using similar place to defecate benefits the animal to centralize waste and cut
down parasites and infection (Lamoot et al., 2004). In addition ecologists also get information
regarding the diet composition(Bekele Tsegaye et al., 2008b), scent communication (Espirito-
Santo et al., 2007; Bekele Tsegaye et al., 2008a), population size (Solberg et al., 2005),
mechanism of seed dispersal (Russo et al., 2006) and evolution of plant community (Fiorelli et
al., 2013).

In contemporary ecological research, faeces of wild animals collected from latrine sites are used
for genetic variability analysis within and between populations, gene distribution, gene
frequencies, individual identification (Schwartz et al., 2007) and phylo geographical studies
(Beebee and Rowe, 2005). African civets have communal latrines (dung piles) called ‘civetries’.

‘Civetries’(dungpiles) are frequently established around tracks in clearings.

Civetries provide for olfactory communication and to smear territory boundaries. Scats are left in
an unburied pile (Kingdon, 1997; Trites et al., 2005; Bekele Tsegaye et al., 2008). During
defecation, perineal glandular secretion is added to the faeces of civet, making it to have a long-
lasting odor. African civets use each civetry for a long period of time (Wondmagegne Daniel,
2006; Ayalew Berhanu, 2007; Bekele Tsegaye et al., 2008b). They create their civetries near
pathways in open and relatively dry soil. Latrine sites are as well a good source of
communication for civets, having high density of scent marked objects surrounding civetries

(Wondimagegne Daniel, 2006; Ayalew Berhanu, 2007; Bekele Tsegaye et al., 2008a).

2.2.2 Scent marking
Scent marking is one of the major forms of communications in African civets. Civets scent mark

signposts in territories by their perineal glandular secretion and feces. They mark environmental

10



sign-posts such like tree trunks, stones, stumps, thickets, dry logs, poles and fence or grass along
road sides using perineal glandular secretions. The height at which civet scent mark mostly
ranges from 35 to 40 cm above the ground (Bekele Tsegaye et al., 2008a). They mark sign-posts
in their natural habitats, but they mark more frequently on objects near their civetry sites.

The amount of perineal glandular secretion at the marked site varies with season and habitat
type. Wondmagegne Daniel (2006) and Bekele Tsegaye et al. (2008a) reported an increase in the
amount of glandular secretion during dry season than the others. Some of the sign-posts were
marked immediately after removal of the glandular secretion from scent marked sites and while
others remained without remarking probably due to the information conveyed on each sign-post.
Scent marking permits the chemical exchange of information between animals with overlapping
home ranges, but tends to travel and forage alone (Eisenberg and Kleiman, 1972).

The scent glands have a major social role, leaving scent along their pathways to convey
information on their social and reproductive position (Randall, 1979; Mohan, 1994). Scent marks
are deposited either passively when moving through vegetation, or actively through squatting
and rubbing the anal region on the ground or on prominent environmental objects or sign-posts.
Scent marks permit assessment of social status, individual recognition, kin identification,
territory demarcation and sexual receptiveness of the individual responsible for the mark.
Vocalizations are well developed in some of the African civet (Gittleman, 1996; Hutchings and
White, 2000; Burfield, 2005).

2.2.3. Behavior of African civet

African civets are solitary during most of their life (Kingdon, 1997). They are in groups of two
or more, only during reproductive activities for short period of time. They use olfactory sign as a
major means of communication between conspecfics (Ray, 1995; Bekele Tsegaye et al., 2008a).
The scent mark of civets can keep on for a long period of time in their habitat. Communication
between conspecifics is important not only in social organisms, but also in solitary species, to
ensure reproductive success (Clapperton, 1989). Intraspecific communication among solitary
carnivores and between social carnivores is achieved primarily by olfactory signals (Macdonald,
1980).
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Civets are generally solitary, but they have a variety of olfactory, visual and auditory means of
communication. Scent glands play a major role in the social life by leaving scents with specific
communication signals such as reproductive, social and individual dominance strategy
(Eisenberg and Kleiman, 1972). They are relatively short sighted, but hearing is sensitive, and
olfaction is the key sense of communication (Kingdon, 1997). African civets also produce sound
for communication, especially to show aggression such as growl, cough-spit and scream
(Rosevear, 1974).

To keep away from predators, civets walk with their heads down very close to the ground and the
tail parallel to the back. This helps civet to move around freely without being noticed in addition
to the modification of the coloring of their back and tail. The white color of the face cannot be
visible for predators when the civet is in this position. Occasionally African civet gallop into the
surroundings for protection. They can as well make the hair on their back erected so that the
bodies double in size (Kingdon, 1988). Frequently predators may not locate civets as they

camouflage (Trites et al., 2005).
2.3. Population density of African civet

2.3.1. Population density estimation of African civet

African civet is considered as a common animal in most of the habitats known for its existence
(Ray et al., 2008). Available data on population dynamics of the African civet is fragmented and
represent only few localities in some countries. Population density of 9, 3 and 7 individuals
perkm? was estimated from Menagesha-Suba State Forest, Jimma and Wondo Genet areas,
respectively, based on fecal counts from civetries(dung piles)(Bekele Tsegaye, 2006;
Wondmagegne Daniel,2006;Ayalew Berhanu, 2007).

Scats are progressively becoming important informants about the sex, identity, age, relative
abundance, diet, home range, genetics, demography, disease and life history of shy, nocturnal,
cryptic and elusive species like the African civet(Putman, 1984; Maia et al., 2003; Lance et al.,
2001; Tuyttens et al., 2001; Trites and Joy, 2005). Features such as scat morphology, texture,
length, circumference, color and odor have been frequently inferred parameters to determine

certain attributes of a species (Ray and Sunquist, 2001; Ho, 2009).
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In Ethiopia, there is no tradition of breeding African civets in captivity (EWCO, 1999).
However, civets for farming practices are trapped from the wild. The confinement of civet
farmers in the southwestern part of the country and the lack of captive breeding tradition may be
attributed to the abundance and easily accessibility of the animals in the coffee dominated

tropical forest habitats.

Eventhough the long history of utilization, systematic estimate of the population of African
civets in these areas or elsewhere in the country is lacking. In the same way, except for the
reports of their occurrence (Kingdon, 1997; Schipper et al., 2008), no attempts were made to
systematically estimate the population of the African civet in any habitats within its ranges.
However, the unique behavior of African civets including the strict use of civetries, the
morphological difference of scats among individuals, and the relatively small home range size of
the species (Ermias et al., 2004) are good opportunities to generate more information to estimate

the population in a defined area.

Information on population estimates is critical for the conservation, management and the
sustainable use of the species (Zielinski and Truex, 1995; Linnell et al., 1998). Therefore,
assessing the feeding ecology and estimating the population of the African civet in the preferred
coffee forest habitat of the southwestern Ethiopia becomes the priority issue for proposing

sustainable utilization.

Scats provide enough information about the bearer (owner) and the population. For example, scat
morphology, content and defecation habits (behavior) were employed to determine the
presence/absence of some cryptic species (Trites and Joy, 2005) and to differentiate individuals
of related species (Linnell et al., 1998; Wang and Fuller, 2003; Zhou et al., 2008; Ho, 2009;
Bacon et al., 2011). Fecal counts were frequently used as an index of density or habitat use
(Bacon et al., 2011), to examine long-term population dynamics at a site (Malloy, 2000; Krebs et
al., 2001) and the relative abundance of individuals in different sites (Potvin et al., 2005; Fuller
et al., 2007).
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The core area for the African civet was 0.4 km?, and this size was determined by the resource of
the area(Ermias Admasu et al., 2004). Population density of 1 individual per km? reported from
southwest Gabon based on track count along transects in lowland forest (Prins and Reitsma,
1989). However, the population tendency of the African civet in any of its known habitat is

unknown in the absence of continuous studies(Ray et al., 2008).

2.4. Economic Importance of African civet
African civet has cultural, social and economic importance in Ethiopia (Yilma Delellegn, 2003).
Civiculture (civet farming) play an important role in the economic history of the country,
particularly during the 18th and 19th century. People in different societies use civets and their
goods for different purposes. The perineal gland secretion of African civet is used in perfume
industry, traditional medicine and to flavor tobacco (Xavier, 1994; Kingdon, 1997).

Civet musk increases the strength of perfumes and keeps the taste natural. In Ethiopia, people
use civet musk in traditional medicinal practice for discoloration of skin, headache, etching and
even against cancer (Jemal Mohammed, 1999). In many parts of Ethiopia, African civet farming

is practiced as a means of income (EWCO, 1999). Individual civet yields from 800 to 1300 g
musk a year. The majority of it (97%) is exported to France (Jemal Mohammed, 1999) to support
perfume industry.

In early Ethiopian history, civet musk was expensive and used as a currency(Pankhurst, 1961 as
cited in Yilma Delelegn, 2000) and traded with Egypt, Zanzibar and India. Civet musk was
prized above ivory, gold or myrrh. Traditionally, it was used as a medicine for various ailments
and is taken with tea and coffee (EWCO, 1995; Jemal Mohammed, 1999). The demand for civet
musk from perfume industries is high, but Ethiopia is able to supply only a maximum of 25% of

the global demand.
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3. The study area and Methods

3.1. The Study Area
This study was conducted in Chora district, Buno Bedele Zone, Oromia Regional State, south-

west Ethiopia. The district is bordered, by Dega district in the North, Gatira district (Jimma zone)
in the South, Bedele district in the East and Yayo district in the West(Fig 3.1.1). The altitude of
the district ranges form 1450-2300m above sea level. There are 32 rural and two urban
Kebeles(the smallest administrative body in Ethiopia) in the district. Of these Kebeles, the study
was conducted in six randomly selected as representative of the district. These are Ababora,
Shangala and Tulu Mute that represent farmland and Halelu Hadesa, Hawa Yember and Uta
None that represent coffee plantation. The study was conducted from February 2018 - August
2018 to identify the feeding habit and population density of the wild African civets in an area of
farmland and coffee plantation during the dry and wet seasons.

The district is known for its extensive coffee forest and broad leaved natural forest with high
biodiversity. Its human population is estimated to be 133766, out of which 66259(49.6%) are
males and 67507(50.4%) are females (CANRO, 2007). According to CANRO (2018) the total
land area coverage of the district is 78,860.79 hectares. Of these, the total cultivated land of the
district covers 48050.04 hectares, grazing land 3500 hectares and forest land about 15785.46
hectares.It also has 1772 hectares of wetland and 9753.29 hectare covers human settlement.
There are three climatic zones, namely Dega (3.4 %,) Kola (1.5 %,) and Woinadega (95.1%).
The rainy season of this district is between mid of April to mid of October, generally for six
months and the rests are months of dry season. The annual rain fall of this district ranges from
1500-2200mm and mean minimum annual temperature is 9°Cand mean maximum annual
temperature is 31°C (CANRO, 2018).
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3.2. Methods

3.2.1. Seasonal diet analysis

Among 34 kebeles in the district, six kebeles were selected for this study. These six kebeles
were represents coffee plantation and farmland. Civetry sites were searched in all sampled
kebeles. All potential areas within the six kebeles were assessed and all civetry sites were
recorded. A total of 92 civetries were identified in the study area, however continuous
observation was carried out on 18 representative civetries. Civetry search was focused mainly on
wildlife tracks, Civet trappers, forest guards, farmers, cattle herders and firewood collectors were
asked whether they have seen civetries anywhere in the study area. We moved along the

pathways in opposite direction searching for any sign of civet defecation sites.

In the six kebeles, 92 civetries were identified. From these,18 representative civetries were
randomly selected and permanently used to collect scat data. All the recovered civetries within
the physical boundaries of the six study area were recorded, geo-referenced and coded. The
selected civetries were visited within 5-day intervals throughout the study period between

February and April /2018 for dry and between June and August/2018 for wet seasons.

Feeding habits of the African civet in the potential areas was studied using fecal analysis
(Mukherjee et al., 2004; Zelalem Tefera et al., 2005; Gilmour et al., 2012). Feeding habits of the
African civets were studied by direct observations and examination of fresh droppings collected
from dung piles (‘civetries’) in different seasons. Fresh droppings were identified from the old
ones by observing the overlaid grasses and leaves after each visit. Fresh dropping samples were
analyzed by observing undigested remains of foods such as seeds, bones, hairs, exoskeleton of
insects and other undigested remains of plant items. The analysis was made by washing and
filtering or by direct physical observation of the droppings. Each scat was washed with running
water using locally available sieves with mesh sizes between approximately 1-2mm to remove
fecal materials and extract the undigested food items (Elmhagen et al., 2002; Breuer, 2003;
Koike, 2009; Gilmour et al., 2012).
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The prey remains were separated as hairs, feathers, bones, teeth, exoskeleton and appendages of
arthropods, and snail shells, seeds and other plant parts and weighed individually to compute for
the biomass contributed by the diet items, and hence its relative importance (Vieira & Port,
2007).

3.2.2. Estimation of population density of African civet
The density of African civets was estimated from fecal density of each civetry (Putman, 1984).

Population density was estimated using all civetries identified in the sampled areas. Features
such as scat morphology, diameter/circumference and length have been frequently inferred

parameters to determine certain attributes of a species (Ray and Sunquist, 2001; Ho, 2009).

Fecal perimeter was measured near the base position of feces in relation to the center of the
civetry, the abundance of grass at the base of the scat was recorded and the presence or absence
of small or medium sized scats on or adjacent to the large feces were recorded. These parameters
were employed to determine the number, sex and age of civets using the latrine site, the number
of alternative civetries a civet group has and from this, density of civets in the study sites were
estimated (Tadesse Habtamu et al.,2015).

Adult male civets have unmistakably larger scats, place their scat centrally and piling on over the
other. Long heaped base, tapered ended, hard and fully formed feces are characteristic features of
adult males (Tadesse Habtamu et al., 2015). Females drop a sausage shape scat with blunt end.
The most distinguishing feature of adult female scats is the presence of juvenile scats on or near
it. Sub adult males and female civets independently and irregularly scatter their feces always at
marginal areas of the group civetry. Sub adult males defecates large size (volume) scats than sub
adult females. At early age, juveniles place their feces on or very closer to their mothers’ feces.
After certain age, they tend to move slightly away and mix their scats with the sub adult group
(Tadesse Habtamu et al., 2015). From the similarities of fecal parameters, all the alternative
civetries used by a civet group were clustered into one and this implies that individual civet may
use more than one civetries. Fecal frequency defecation were counted within five day intervals
and fecal circumference also measured at the base to identify individual civet from each other in
number, age and sex. Within five day interval representative scats were collected from

representative civetries of each six site for six month’s during wet and dry seasons.
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Mean, minimum and maximum number of civets in each civetry was calculated and then the

population density estimated during dry and wet seasons.

3.4. Data Analysis

The fecal contents were presented as frequency of occurrence and relative frequency of
occurrence.

%Relative frequency occurrence=Number of occurrence of each item/Total number of scat
x100%
To determine the relative importance of the different prey items in civet diet, %biomass was

used.

The % biomass = biomass contribution of each prey i/ total biomass x 100) were calculated for
each food item(Garcia and Kittlein, 2004; Goldenberg et al., 2010; Rex et al., 2010; Bacon et al.,
2011). Seasonal difference for preference and the relative importance of diet categories were also
evaluated (Bartel and Knowlton, 2005; Goldenberg et al., 2010; Koike, 2010).

To estimate population density of African civet in coffee plantation and farmland, mean
minimum and maximum number of civets in each civetry was calculated and then the population
density estimated for the habitat during dry and wet seasons.

Statistically independent t-test was used for computation. Independent sample test were
computed to see a statistically significance (P<0.05) (Sig.<0.05) difference on biomass
contribution of the animal and plant diet in the food of the African civet in coffee plantation and
farmland during wet and dry seasons. It also computed to see statistical significance difference

on density of African civet during wet and dry seasons.
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4. RESULT

4.1. Diets of African civet
A total of 648 African civet scats samples were collected from the six 18 civetries of the study

sites. Overall the undigested remains of scats weighted 32420(g). Over 5 (five) prey items were
identified from the analyzed of scat samples. The prey remains were roughly classified in to four
categories, namely mammals, birds, arthropods and plants. The number of prey items per scat

ranged between 1 and 3, for the wet season and it ranged between 2 and 4 for the dry season.

Animals with 60.9% relative frequency contributed about 17.59% diet biomass of the African
civet during the wet season. Animals with 38.59% relative frequency contributed about 8.6% diet
biomass of the African civet during the dry seasons in coffee plantation. Plants with 6.66%
relative frequency contributed about 0.31% diet biomass of the African civet during the wet
season. Plants with 76.66% relative frequency contributed about 36.69% diet biomass of the
African civet during the dry season in coffee plantation (Table 4.1. 1)(Figure 4.1.1).
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Table 4.1.1 Percent relative frequency and percent biomass contribution of plant and animal

items in the farmland and coffee plantation of African civet diet during the wet and dry seasons

Coffee plantation Farmland
Wet season Dry season Wet season Dry season
% relative % % % biomass % relative % % relative %
frequency biomas relative frequency biomass frequency biomas
S frequen S
cy
Animals 60.9 1759 38.59 8.6 36.44 7.77 20.07 4.59
Mammals 13.7 4.62 11.8 3.1 7.07 2.78 5.3 1.85
Birds 12.05 3.70 11.04 2.93 6.5 2.47 4.8 1.23
Arthropods 35.15 9.27 15.75 2.59 22.87 2.53 9.97 1.52
Plants 6.66 0.31 76.66 36.69 10.01 7.71 43 17.42
Coffea arabica - - 14.8 9.25 - - 8.5 3.85
Cordia africana - - 15.7 10.8 - - 9.02 4.01
*Other plant seed  6.66 0.31 46.16 16.65 10.01 7.71 25.48 9.95
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Figure.4.1.1 Diets of African civet in coffee plantation during the dry season (5/7/2018 field

observation)
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In coffee plantation from the total of 60.9% relative frequency and 17.59% of animal biomass,
mammals contributed 13.7% relative frequency and 4.62%biomass during the wet season. From
the total of 38.59% relative frequency and 8.6% of animal biomass, mammals contributed 11.8%
relative frequency and 3.1% biomass during the dry season. Of 12.05% relative frequency, birds
contributed 3.70% of African civet diet biomass during the wet season. During the dry season
from 11.04% relative frequency birds contributed 2.93% of African civet diet biomass (Table
4.1.1).

Arthropods with relative frequency of 35.15% and 15.75%, contributed 9.27% and 2.59%
biomass during wet and dry season respectively. Arthropods with 9.27% biomass contributed
more to the wet season diet biomass than the dry season with 2.59% biomass. There was

variation between wet and dry seasons in coffee plantation (Table 4.1.1).

During this study of coffee plantation with 6.66 and 76.66% relative frequency, plants contribute
about 0.31 and 36.69% biomass of the civet diet during wet and dry seasons, respectively. Two
different plant species and other unidentified plant seed were identified from civet’s scat,

however, their abundance and relative importance varied within seasons (Table 4.1.1).

In coffee plantation, of the 76.66% relative frequency and 36.69% biomass of plant diet during
the dry season, Cordia africana contributed the highest proportion with 15.7%relative frequency
and 10.8% biomass. With 14.8% relative frequency and 9.25% biomass Coffea arabica
contributed more 9.25% next to Cordia africana. However; they were totally absent during the
wet season. Other unidentified plant seed also with 46.16% relative frequency contributed 16.65

biomass in dry season (Table4.1.1).

With 76.66% relative frequency and 36.69% biomass, more plants biomass was presented during
the dry than the wet seasons. The highest proportion were from, Cordia africana and Coffea
arabica, during the dry season and there was variation in preference and importance in coffee
plantation (Table4.1.1).

During the wet season, plant materials were obtained 6.66% relative frequency of the civet
scats,with 0.31% plant biomass in coffee plantation. Overall Cordia africana and Coffea
arabica, comprised the highest of dry season diet of the African civet. There was variation in

preference within plant materials in both wet and dry seasons in coffee plantation (Table 4.1.1).
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In farmland from the total of 36.44% relative frequency and 7.77% of animal biomass, mammals
contributed 7.07% relative frequency and 2.78%biomass during the wet season. From the total of
20.07% relative frequency and 4.59% of animal biomass, mammals contributed 5.3% relative
frequency and 1.85% biomass during the dry season. Of 6.5% relative frequency, birds
contributed 2.47% of African civet diet biomass during the wet season. During the dry season
from 4.8% relative frequency birds contributed 1.23% of African civet diet biomass (Table
4.1.1).

Arthropods with relative frequency of 22.87% and 9.97%, contributed 2.53% and 1.52% biomass
during wet and dry season respectively. With 2.53% biomass, arthropods contributed more to the
wet season diet biomass than the dry season with 1.52% biomass and there was variation

between wet and dry seasons in coffee plantation (Table 4.1.1).

During this study of farmland with 10.01% and 43% relative frequency, plants contribute about
7.71% and 17.42% biomass of the civet diet during wet and dry seasons, respectively. Over two
(2) different plant species and other unidentified plant seed were identified from civet’s scat.
However, their abundance and relative importance varied within seasons in the farmland (Table
4.1.1).

In farmland, of the 43% relative frequency and 17.42% biomass of plant diet during the dry
season, Cordia africana contributed the highest proportion with 9.02%relative frequency and
4.01%biomass. With 8.5% relative frequency and 3.85% biomass Coffea arabica contributed
more 3.85% next to Cordia africana. However; they were totally absent during the wet season.
(Table4.1.1).0Other unidentified plant seed also with 10.01% and 25.48% relative frequency
contributed 7.71% and 9.95% biomass in wet and dry season respectively (Table4.1.1).
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Figure 4.1.6.Cordia africana and Coffea arabica the main food items of African civet during the dry
season(10/7/2018 field observetion)
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Independent sample test were computed to see a statistical significance difference on biomass
contribution of the animal diets in the food of the African civet in coffee plantation during wet

and dry seasons.

Table4. 1.2: Independent t-test for biomass contribution of different items of the animal diets in
coffee plantation during wet and dry seasons

Mean SD T Df Sig.
Wet seasons 1906.66 975.77 0.0159
1.728 | 4
Dry seasons | 930 op 81.85

As indicated in Table 4.1.2 above, there is significant difference in scores for the wet seasons
mean=1906.66 SD=975.77 and the dry seasons, Mean= 930.00, SD=81.85; p= 0.0159. This
shows that there is statistical significant difference between dry and wet seasons on biomass

contribution of the animal diets in the food of the African civet in coffee plantation.

Independent sample test were computed to see a statistical significance difference on biomass
contribution of the plant diets in the food of the African civet in coffee plantation during wet and
dry seasons.

Table4.1.3: Independent t-test for biomass contribution of different items of the plant diets in

coffee plantation during wet and dry seasons

Mean SD T Df Sig.
Wet seasons | 33 34 57.73 0.006
-5.375 |4
Dry seasons 3966.66 1266.22

As indicated in Table4.1.3 above, there is a significant difference in scores for the wet seasons
mean=33.34, SD=57.73and the dry seasons, Mean= 3966.66, SD=1266.22; p= .006. This shows
that there is a statistical significant difference between dry and wet seasons on biomass

contribution of the plant diets in the food of the African civet in coffee plantation.
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Independent sample test were computed to see a statistical significance difference on biomass
contribution of the animal diets in the food of the African civet in farmland during wet and dry

Seasons.

Table4.1.4: Independent t-test for biomass contribution of different items of the animals diets in
farmland during wet and dry seasons

Mean SD T Df | Sig.
Wet seasons 840.00 52.91 0.007
5.249 | 4
Dry seasons 496.66 100.16

As indicated in Table 4.1.4 above, there is a significant difference in scores for the wet seasons
mean=840.00, SD=52.91 and the dry seasons, Mean= 496.66, SD=100.16; p= .007. This shows
that there is a statistical significant difference between dry and wet seasons on biomass
contribution of animal diets in the food of the African civet in farmland.

Independent sample test were computed to see a statistical significance difference on biomass
contribution of the plant diets in the food of the African civet in farmland during wet and dry

Seasons.

Table 4.1.5 : Independent t-test for biomass contribution of different items of the plant diets in

farmland during wet and dry seasons

Mean SD T Df | Sig.

Wet seasons 833.34 1443.36 4 Al4
-912

Dry seasons 1800.00 1135.78

As indicated in Table 4.1.5 above, there is no significant difference in scores for the wet seasons
mean=833.34, SD=1443.36 and the dry seasons, Mean= 1800.00, SD=1135.78; p= .414. This
shows that there is no statistical significant difference between dry and wet seasons on biomass
contribution of plant diets in the food of the African civet in farmland.
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Independent sample test were computed to see a statistical significance difference on biomass
contribution of the animal and plant diets in the food of the African civet in coffee plantation and

farmland.

Table4.1.6: Independent t-test for biomass contribution of plant and animal diets in coffee

plantation and farmland

Mean SD T Df | Sig.
Coffee plantation | 1909.16 1872.86 0.0209
1.296 | 22
Farmland 992.50 934.77

As indicated in Table 4.1.6 above, there is significant difference in scores for the wet seasons
mean=1909.16, SD=1872.86 and the dry seasons, Mean= 992.50, SD=934.77; p= .0209. This
shows that there is statistical significant difference between coffee plantation and farmland on
biomass contribution of animal and plant diets in the food of the African civet.

4.2. Estimation of population density of African civet in coffee plantation

and farmland during wet and dry seasons

The estimated number of civet varied between 1 and 4 among civetries during both seasons of
the study area. During the wet season the estimated number of civet varied between land 2
individuals with average of 1.5 per civetry and between14 and 32 individuals with average of 23
per six kebeles or per coffee plantation and farmland in the study area. With this estimate, the

density of civets in the study area were 0.022civets /hectare (2.2 civets/ km?).

The highest numberof civets were recorded from coffee plantation with 80 individuals (58.82%),
while 56 individuals (48.32%) recorded in farmland. From the total of 136 individuals,
24(17.65%) were adult male, 33(24.26%) were adult female, 19(13.97%) were sub adult male,
25(18.38%) were sub adult female, 17(12.5%) were juvenile male and 18(13.23%) were juvenile
female. The number of civets recorded inclined towards adult females and sub adult females in
wet season of Chora district (Table 4.2.1).
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Table 4.2.1: Estimated number of civet based on sex and age in the six study kebeles(AM-=adult
male, AF=adult female, SAM=sub adult male, SAF=sub adult female, JM=juvenile male and

JF=juvenile female) in wet season.

Study Area/h Total Total Total Average number of individual civets
areas civetry clusters recorded 'AM AF SAM SAF JM JF TOTAL
scats
Coffee 870 22 4 80 7 9 4 5 3 4 32
plantation
1300 14 3 64 5 7 4 5 3 3 27
1025 16 3 44 3 5 3 4 3 3 21
Farmland 1000 18 3 50 4 5 3 4 3 3 22
1015 10 2 46 3 4 3 4 3 3 20
1010 12 3 44 2 3 2 3 2 2 14
Total 6220 92 18 328 24 33 19 25 17 18 136
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Figure 4.1.7 % of African civet density in each site during the wet season
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During dry season the estimated number of civets varied between land 3 with average of 2.2 per
civetry and 20 and 54 individual with average of 37 per 6 kebeles or per coffee plantation and
farmland. With this estimate, the density of civets in the present coffee plantation and farmland
habitat were 0.036/hectare(3.6 civets/ km?).

The highest estimated number of civets were recorded from coffee plantation during the dry
season with 142 individuals (63.4%), and in farmland 82 individuals (36.6%). From the total of
224 individual civets, 44(19.6%) were adult males, 55(24.55%) were adult females, 29(12.95%)
were sub adult males, 39(17.41%) were sub adult females, 26(11.6 %) were juvenile male and
31(13.84 %) were juvenile female. The average number of civet in the dry season inclined
towards adult female and sub adult females (Table 4.2.3). During both wet and dry seasons, the
highest estimated number of civets were recorded from coffee plantation. Overall in the six study
areas of chora district the average estimated number of civets during both wet and dry season
were 0.029/hectare (2.9/km?)of the total of 6220 hectare (62.2km?).

Table 4.2.2: Estimated number of civet on sex and age in the six study kebeles (AM= adult
male, AF=adult female, SAM=sub adult male, SAF=sub adult female, JM=juvenile male and

JF=juvenile female) in dry season.

Study areas Are Total Total Total Average number of individual civets
a/h  civetr clusters recorded AM AF SAM SAF M JF TOTAL
y scats
Coffee 870 22 4 100 12 14 7 8 6 7 54
plantation
1300 14 3 84 10 13 6 8 5 6 48
1025 16 3 80 7 10 5 7 5 6 40
Farmland 1000 18 4 84 7 8 4 6 4 5 34
1015 10 2 76 5 6 4 6 3 4 28
1010 12 2 50 3 4 3 4 3 3 20
Total 6220 92 18 474 44 55 29 39 26 31 224
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Independent sample test were computed to see a statistical significance difference on estimated

number of civet in study site during dry season in coffee plantation and farmland.

Table 4.2.3: Independent t-test on estimated number of civet in study site during dry season

As indicated in Table 4.2.3 above, there is a significant difference in scores for coffee plantation
mean=47.33, SD=17.02 and the farmland, Mean= 27.33, SD=7.02; p= .025. This shows that
there is a statistical significant difference between coffee plantation and farmland on estimated
number of civet in study site during dry season.

Independent sample test were computed to see a statistical significance difference on estimated

Mean SD T Df | Sig.
Coffee plantation 47.33 17.02 0.025
3.487 |4
Farmland 27.33 7.02

number of civet in study site during wet season in coffee plantation and farmland.
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Table 4.2.4: Independent t-test on estimated number of civet in study site during wet season

Mean SD T Df Sig.
Coffee plantation 26.66 551 0.115
2.007 |4
Farmland 18.66 4.16

As indicated in Table 4.2.4 above, there is no significant difference in scores for coffee
plantation mean=26.66, SD=5.51and the farmland Mean= 18.66, SD=4.16; p= .115. This shows
that there is no statistical significant difference between coffee plantation and farmland on

estimated number of civet in study site during wet season.

Independent sample test were computed to see a statistical significance difference on estimated
number of civet in study site during wet and dry season in coffee plantation and farmland.

Table4.2.5: Independent t-test on estimated number of civet in study site during wet and dry

season
Mean SD T Df Sig.
Dry season 37.33 12.62 0.029
2.555 |10
Wet season 22.66 6.18

As indicated in Table 4.2.5 above, there is a significant difference in scores for dry season
mean=37.33, SD=12.62 and the wet season mean=22.66 6.18; p=.029. This shows that there
is a statistical significant difference between dry and wet season on estimated number of civet in

coffee plantation and farmland.
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5. Discussion

5.1. Diets of wild African civet
During the present study over 5 different food items from animals and plants were identified

from the feces of civets. This indicates that they are generalist omnivores (Table 4.1.1). This
adaptation of the African civets might have helped them to have high survival rate under
different environmental conditions and habitat types in the district. Feeding habit of the African
civets is known to have diverse feeding habit and they are adapted to eat a wide range of food
items of plants and animal origin in their natural environment (Ray and Sunquist, 2001). African
civets, are adapted to eat fruits of different plants and animal species such as invertebrates and
vertebrates (Bekele Tsegaye et al., 2008) also reported.

In the present study area, animals diet with 60.9% relative frequency contributed about 17.59%
diet biomass of the African civets during the wet season. Animals with 38.59% relative
frequency contributed about 8.6% diet biomass of the African civet during the dry seasons in
coffee plantation.

Animals diet with 36.44% relative frequency contributed 7.77% biomass during the wet season
and animal diet with 20.07% relative frequency contributed 4.59% biomass in farmland. This
show that they consume more animal diet during the wet season than the dry season and there
was variation between wet and dry season of animal diet (Table 4.1.1) (Figure 4.1.2).There was
variation of African civet animal diet biomass between dry and wet season and the variation was
statistically significant (p=0.007) (Table4.1.4) (Figure 4.1.3). In the same way seasonal shift of
feeding habit based on the availability was reported from central and southern African (Skinner
and Smithers, 1990). The recent report by (Tadesse Habtamu et al.,2014) from coffee forest in

Limu seka district, south western Ethiopia, agrees with the finding in that African civets have
wider alternative food items shifting from one to the other based on the seasonal availability.
During this study, of the 17.59% animal biomass, arthropods prey items contributed the highest
with 9.27% biomass during the wet season. Out of 8.6% animal biomass, arthropods prey items
contributed only 2.59% during the dry season in coffee plantation. Of the7.77% animal biomass
arthropods prey items contributed 2.53% during the wet season. Out of 4.59% animal biomass

arthropods prey items contributed only 1.52% during the dry season in farmland. This imply that
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there were variations in the availability of arthropods during the wet and dry seasons and civet
prefers more arthropods during the wet season than dry season in both coffee plantation and
farmland (Table4.1.1).

The present investigation revealed that, plant diet with 6.66% relative frequency contributed
about 0.31% diet biomass of the African civet during the wet season. With 76.66% relative
frequency they contributed about 36.69% diet biomass of the African civet during the dry season
in coffee plantation. Plant diet with 10.01% relative frequency contributed 7.71% diet biomass of
the African civet during the wet season. With 43% relative frequency plant diet contributed
about 17.42% during the dry season in farmland (Table 4.1.1). This indicate African civet
consume different proportion of plant diet between wet and dry season. This may be due to the
abundance of plant diet during dry than the wet season.

Only 0.31% and 7.71% biomass plant prey items were identified in both coffee plantation and
farmland during wet season respectively. This might be due to the absence of ripe fruits of the
species during wet season. In this study there was variation in the proportion of plant diet
between wet and dry seasons in coffee plantation. The variation was statistically significant
(p=0.006)(Table4.1.3). This agrees with the finding of (Tadesse Habtamu et al., 2014), plant
diet are more important during the dry season.

The number of food items identified during the present study are limited (only about 5 items). It
is less than the food items identified from coffee forest of Jimma zone south western
Ethiopia(Tadesse Habtamu et al., 2014) but this does not mean that civets consumed only these
identified food items, since some food items are soft, and have been completely digested and
were difficult to identify by physical observations of droppings. According to Maia et al.,(2003)
the amount of each undigested remains of food items in feces is proportional to the amount
ingested.

During this study, seasons have impacts in limiting the food items available for the civets. The
dominant food items in the wet season were arthropods while the dominant food items in the dry
season were Cordia africana and Coffea arabica in the coffee plantation and farmland (Table
4.1.1)(Figure 4.1.6). Shifting diets seasonally, as a result of availability and abundance of food
items, is a common behaviour of animals (Giannatos et al., 2009). In the coffee forest habitat,

fruits and seeds were scarce during the wet season; most plants were at vegetative or flowering
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stages. Contrasting to most viverrids and other small carnivores (Garcia and Kittlein, 2004; Ho,
2009), no leaves and other plant parts were detected from both season scats of the African civets.
In the current study area; civets were not considered as pests because people use their musk for
medicine, commercial purpose and they collect musk from sent marked objects and use it for
cultural, medicine as well as commercial purpose(personal communication with civet farmers).
People in the area also collect coffee seeds from civet scat and use it for their livelihood.
However African civets were reported to be notorious garden raiders (Rosevear, 1974; Kingdon,
1977; Ray, 1995).

During the present study depending on habitat type the highest plant biomass were recorded from
the scats of African civet in coffee plantation with 76.66% relative frequency and 36.69%
biomass than farmland with 43% relative frequency and 17.42% biomass during the dry season
(Table 4.1.1). This might be due to the abundance of fruits those preyed by civet in the coffee
plantation than in the farmland since plant species like Cordia africana and Coffea arabica were
found there. There was variation of African civet diet biomass between coffee plantation and
farmland and it was statistically significant (p=0.0209) (Table4.1.6). The highest animal items
also were recorded from the scats of African civet in coffee plantation with 60.9% relative
frequency and 17.59% biomass than farmland with 36.44% relative frequency and 7.77%
biomass during the wet season (Table 4.1.1)(Figure 4.1.2). This might be due to the abundance
of animals those preyed by civet in the coffee plantation than the farmland. Overall the highest
animal and plant biomass were recorded from coffee plantation than farmland (Table 4.1.1).

5.2. Population density estimates of the African civet during wet and dry seasons

Based on fecal count, the number of civets during the wet season in the six kebeles varied
between 14 and 32 individuals with mean number of 23 individuals (Table 4.2.1). With this
estimate, in wet season the density of civets in the present study was 2.2 civets/ km? (0.022
civets/ hectare ). In dry season, the number of civets in the six kebeles varied between 20 and 54
individuals with mean number of 37 individuals (Table 4.2.2). With this estimate the density of
civets in the present study was 3.6 civets per km? (0.036 civets/hectare). This indicates that there
is variation between wet and dry season of African civet density. This implies that civet might be

migrated to the study area from other area during the dry season as dry season is fruiting season.
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The number and density of African civet was less in wet season than dry season. This might be
due to dense formation of coffee plantation during wet season as they were simply attacked by
their enemies and they might be migrated to the other area from the coffee plantation of the study
area.

The density of civet in the current study area was less compared to coffee forest of Limu seka
district Jimma zone south western Ethiopia of civet density. Population density of 9, 3 and 7
individuals per km?was estimated from Menagesha-Suba State Forest, Jimma and Wondo Genet
areas, respectively, based on fecal counts from civetries (Bekele Tsegaye, 2006; Wondmagegne
Daniel,2006;Ayalew Berhanu, 2007) and Population density of 1 individual per km? reported
from southwest Gabon based on track count along transects in lowland forest (Prins and Reitsma,
1989).

In the present study the total estimated number of civet was 136 individuals during the wet
season (Table4.2.1). During the dry season the total estimated number of civets was 224
individuals (Table4.2.2). There was variation between wet and dry season and the variation was
statistically significant (p=0.029)(Table4.2.5). From this the estimated number of civet was high
during the dry season than the wet season. The average number of civets inclined towards adult
females and sub adult females during both wet and dry seasons. The reason for this may be
farmers and civet trappers trap adult male civet than female as male produce more musk than
female (personal communication with civet farmers). Likewise researcher reported that male
civet produce larger quantity and better quality musk than that of females (Tadesse Habtamu and
Afework Bekele, 2014).
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6. Conclusions and recommendations
Coffee plantation and farmland of Chora district provided opportunities for the abundance of

African civets. Several food items were most frequently consumed by African civets in coffee
plantation and farmland of the study area based on availability and preference of feeding as
evidenced by the presence of over 5 food items from the scat analysis. During this study African
civet consumed more animal diet during the wet season than dry season. Arthropods were the
highest animal diet contributed during the wet season than the others.

During present study more plant species were consumed by African civet during the dry season
than wet season. The highest plant species were contributed from Cordia africana and Coffea
arabica during the dry season and they were totally absent during the wet season. There was
variation between wet and dry season between African civet diet and it was statistically
significant. Variation of African civet diet recorded during wet season between animal and plant
diet. There is also variation of civet diet during dry season between animal and plant diet.
Generally there was variation of African civet diet biomass between two seasons and it was
statistically significant.

African civet diet biomass was more in coffee plantation than farmland and it was statistically
significant. During the present study high number and density of civet was recorded during the
dry season than wet season. The highest estimated numbers of civets were recorded from coffee
plantation during the dry season. Generally, individual number and density of African civet was
high during the dry season than wet season.

The perseverance of Civiculture for a long period of time in this area attributed to the abundance
and easily convenience of civets. Hence preservation of coffee plantation and farmland which
was in turn attributed to the presence of plants like Cordia africana and Coffea arabica and these
highly favored the survival and abundance of the African civet in the area. Input from the
feeding ecology of the African civet in Chora district show the malleability of the African civet
to live on diversified resources given that the opportunity for sustainable natural resource

exploitation for economic benefits and poverty diminution.
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Based on the finding of this research the following specific recommendations are suggested:
e Government, different stakeholders and local people are give attention to the
conservation and sustainable utilization of African civet.
e Farmers and local people should give attention to protect the main food items
identified from the study area to increase the density of civet in the wild.

e Farmers and local people should give attention to plant coffee and coffee shade like

Cordia africana those which are identified as major diets during this investigation
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8. LIST OF APPENDEX
Appendix 1: Frequency and biomass in gram (g) African civet diet in coffee plantation and

farmland during wet and dry seasons

Coffee plantation Farmland
wet dry Wet dry

Frequ | Biomas | Freque | Bioma | Frequ | Bioma | Frequen | Biomass

ency | s(g) ncy [ss(g) |ency |ss(g) |cy (9)
Animals
Mammals 89 1500 76 1000 | 46 900 34 600
Birds 78 1200 72 950 42 800 31 400
Arthropods 228 3020 102 840 140 820 64 490
Plants
Coffeaarabica - 96 3000 |- - 55 1000
Cordiaafricana - - 101 3500 |- - 58 1300
*Qthers plant seeds 43 100 300 540 65 2500 | 165 3100

*(Other plant seeds)* —those were clearly unidentified plant seed (individually unidentified plant

seed) by observation
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Appendex4: Diets of African civet in farmland during the wet season
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Appendex 5:African civet fecal count for density estimation in coffee plantation during the dry

season
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