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Abstract
Characterization of village chicken phealth and maagement practices in the Amatola
Basin of the Eastern Cape Province, South Africa

By
Njongenhle M. B. NYONI

The majority of rural households in South Africa rowillage chickens which contribute
significantly to their livelihoods. However, limderesearch has been conducted to characterize,
understand and develop village chicken productio®aouth Africa. This hinders the designing
and implementation of village chicken-based dewmleptal programmes that will benefit
farmers in rural areas. Thus, it is imperative ndiate studies to describe village chicken
production. This study was conducted to charaaevidage chicken production in Amatola
Basin of the Eastern Cape Province of South Affgaseline information was gathered using a
guestionnaire survey of 81 identified from 7 out I8 villages using snowball sampling
technique. Consequently, 20 households were sdléztearticipate in a monitoring study (from
July 2010 to June 2011) through purposive samphugst (60%) chicken flocks were owned by
women and mainly raised to meet household food ireepents. Some (28.4%) farmers
occasionally sold cocks and hens to neighbouran atverage price of R50 (USD7.55) per bird,
as a way of culling their flocks and generatingome. However, village chickens were mainly
kept for food security rather than for their teralibenefit of cash. Although, all chicken flocks
were produced under the scavenging feeding systenst (96%) flocks were provided with
supplementary feed and drinking water. A majori3.8%) of households also provided some

form of shelter for their chickens. The mean cazkén to chick ratio was 1:5:15. On average,



each household owned 17 (2 S.E.M.) chickens, amd had 3.3 clutches per annum. Chicks
hatched and chickens received as gifts represetmedfiock entries, while exits included
mortality, consumption, sales and gifts or donatjoim that order. Generally, both exits and
entries were more pronounced in the summer sebasonin other seasons. Most (81.5%) farmers
experienced chicken losses due to predation arithhetated problems. Parasitism ranked high
amongst the village chicken health challenges. m@umonitoring, the endoprasites identified
included nematodes, cestodes and protozoa. Cosuadimthe most prevalent endoparasites. The
chickens were also infested with a variety of eatapites namely: mites, lice, fleas and ticks.
The sticktight fleaEchidnophaga gallinacean was the most prevalent species. Although
ectoparasite infestations were most pronouncednmser, almost all chickens harbored one or
more of these parasites throughout the study pefiibé prevalence and intensity of parasite
infestations were significantly (P<0.05) higherthe summer season compared to the other
seasonsThis was followed by the autumn, spring amititer seasons, respectively. The majority
(77.5%) of farmers resorted to alternative remedmesstly medicinal plants, for treating
diseases and controlling parasites. Medicinal planere used because they were locally
available, cheap and perceived to be effectiverdibee, village chicken production in the rural
Eastern Cape Province is characterised by sevieadleages which counter the significant role
chickens play in the livelihood of rural households

Keywords: Ectoparasite, endoparasites, ethno-veterinary nmedicfree-range, flock dynamics,

rural, scavenging, season
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Chapter 1: Introduction

1.1 Background

Poultry production is an integral agricultural aityi for most rural communities in Africa. It
provides rural households with scarce animal pnoteithe form of meat and eggs and is a
reliable source of petty cash (Kalighal., 2004; McAinshet al., 2004; Njenga, 2005). Rural
poultry have also been reported to be used foitivadl ceremonies and festivals in some
cultures (Aldersgt al. 2007); hence they contribute significantly to tivelihoods of the most

vulnerable rural households in developing countries

It is estimated that up to 70% of poultry produrtsthe developing world are produced by
resource-limited farmers and in family-managed pgudystems (Sonaiya, 2000), of which 80%
are found in rural areas under the free range sy$fdders and Spradbrow, 2001). However,
rural poultry is not rated highly in the mainstreaational economies because of the lack of
measurable indicators (Alders and Spradbrow, 20@Inany African countries, rural poultry is
generally described as low-input low-output entisgrRural farmers attach low value to poultry
in relation to other livestock, and thus are ofitgmorant of small changes that could enhance the
quality, health and productivity of their flock s (Acavomicet al., 2005). An extra effort in the
management of poultry housing, feeding, and anihedlth care will increase productivity
significantly (Sonaiya, 2000; Beboetal. 2005). The number of eggs per hen per year acéi flo
sizes are generally low with relatively high maittatates (Gondwe and Wollny, 2007; Mapiye
et al., 2008). Despite being low-output, poultry produate diverse and are utilized by the
majority of people in rural areas (Tadedteal., 2003).
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Although other poultry species which include dudkskeys, guinea fowl, quail, and pigeons are
important in village systems, village chickens #re most important and major poultry species
(Acavomicet al., 2005). Village chickens are the predominantdigek species in many rural
areas of the developing countries and comprise lgnah nondescript breeds (Ahleet al.,
2007). Other names for village chickens includealubackyard, indigenous, scavenging,

traditional, local, native or family chickens (M&g2010).

During the day these chickens are often left toaiege for feed around the homestead and in the
fields after crop harvests and then confined athtnigr left to roost on trees overnight.
Occasionally, the chickens are given energy ricopmentary feed (Morekét al., 2010).
Under such conditions village chicken production gieatly influenced by environmental
conditions and health challenges. In fact, Acavoeha., (2005) reported that there is a constant
disease challenge to scavenging chickens becauskeeoflifferent ages in a flock, possible
transfer from wild birds, and constant use of taedl by poultry. Parasitic infections also are
ubiquitous and high infection load results in dadidisease (Oniyest al. 2001). Since village
chickens are kept with minimal input by resourceHied farmers, relatively high mortality, from
whatever cause, tends to be tolerated. Parasitisksrhigh among factors that threaten village
chicken production (Muchadewt al., 2007) and these birds are also highly susceptible

predation (Phiret al., 2007; Mungubet al., 2008).

Chicken parasites and diseases are commonly cleatribirough the use of conventional drugs.

These drugs are expensive for most rural farmetisnaay be unavailable in some developing
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countries (Molento, 2009). In addition, most farmar rural areas lack adequate knowledge on
use of conventional drugs and have limited acciéssny, to appropriate veterinary services
(Masika and Afolayan, 2003). Thus, most communaié&s resort to alternative remedies
referred to as ethno-veterinary medicines (EVM)aasneasure of treating diseases and/or

controlling parasitic infections (McDevi al., 2006).

Characterization of village chicken production das achieved when all the factors of the
production environment and interaction betweenllob&ckens and human beings are described
(Gondwe and Wollny, 2007). In this context, thisaéls evaluating chicken flock management in
terms of feeding, housing and health; evaluatingskbold flock structure and its characteristics;
monitoring flock dynamics and identifying constiginand potentials of village chicken
production. In addition, seasonal variation habdgaonsidered as it is an important factor which

influences village chicken production (Tadedteal. 2003).

1.2 Problem statement and Justification

Although village chicken production significantlgrmtributes to the lives of many rural people, it
is greatly compromised by factors such as poor gmant practices; health challenges as well
as adverse weather conditions. However, theranigeld research on village chickens in South
Africa. This makes Vvillage-chicken based developilemprograms difficult to design and
implement. Although some studies have been conduatéhe Limpopo and Kwa-Zulu Natal
Provinces on characterization of village chickeadoiction (Swatsomt al. 2002), the fact that
village chicken production varies from area to adepending on the socio-economic, cultural

and biological factors (Muchadesti al., 2007), makes an investigation imperative in thstérn
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Cape Province. There is, therefore, need to chenaetvillage chicken production in the Eastern
Cape Province so as to contribute to the body ofM@dge and lay a platform for modeling
interventions to develop holistic improvement sigies. Furthermore, strategic increases in the
production of rural poultry flocks will greatly dastin addressing the challenge of fighting

poverty and malnutrition (Sonaighal., 1998; Gillespie and Flanders, 2009).

1.3 Objectives
The main objective of this study was to characéenilage chicken health and management
practices in rural Eastern Cape Province of Soutit#@ The specific objectives of the study
were to determine:

i. the village chicken production management pracieployed by rural farmers;

ii. seasonal variation in village chicken flock dynasrémd management practices;

iii. seasonal prevalence of gastrointestinal parasitedlage chickens; and

iv. seasonal prevalence of ectoparasites in villagekehs.

1.4 Null Hypotheses
i. There are no differences in the management practite¢he village chicken production
systems employed by rural farmers;
ii. There is no seasonal variation in village chickésck dynamics and management
practices;
iii. There is no seasonal variation on the prevalenemdbparasite in village chickens;

iv. There is no seasonal variation on the prevaleneetoparasite in village chickens.



1.5 Chapter outline

While this chapter has provided a background tosthely, identified the research problem and
defined the objectives of the study, the next atvagbes on to review the available literature on
village chicken production in order to situate #tiedy within the context of other related studies.
Chapter 3 is preoccupied with the village chickeodpiction management practices in the rural
Eastern Cape Province and then the seasonal warigtivillage chicken flock dynamics and
management are detailed in Chapter 4. After estaibly health challenges as one of the main
causes of losses in chicken flocks, Chapter 5 gavedetailed description of the farmers’
perceptions on these health challenges and managemspects. The health challenges are
reported to be parasite infestations and paradieases. Thus to ascertain these perceptions,
Chapter 6 and 7 establish the seasonal prevaleficendoparasites and ectoparasites,
respectively. Finally, the general discussion, twsion and recommendations are given in

Chapter 8.
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Chapter 2: Literature Review

2.1 Introduction

Village chicken production is common in rural areas most developing countries and
constitutes mostly locally unimproved chickens @eklu and Aksimsek, 2009). In these
countries, village chicken production is based maditional scavenging system (Branckaetrt
al., 2000; Sharma, 2007). These chickens play anatalin the livelihoods of rural communities
in developing countries by supplying rural peoplghwguality food in the form of meat and
eggs, as well as additional income (Kaldaal., 2004). In addition, village chickens have
cultural, social and sanitary functions in everyddhage life (Kitalyi 1998; Zamart al., 2004).
Thus, the challenge of fighting poverty and maltioin can be effectively met to a large extent

by strengthening village chicken production (Shargtd7).

In spite of the above mentioned important roledage chicken production has been neglected in
areas of scientific research (Sekeroglu and Akskinma@09). There is limited information on its
characterization and development efforts to imprthee management and breeding systems in
South Africa (Swatson, 2002). Thus, this study waslertaken to characterize the village
chicken production systems in terms of productioacpces, flock dynamics and factors
affecting village chicken production in the East€ape Province. This is envisaged to lighten
the way of forthcoming researches in village chichgoduction in South Africa. Literature
regarding village chicken production charactermativas reviewed under the following sub-

titles: roles of village chickens and challengesitbdge chickens.
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2.2 Roles of village chickens

Village chickens play a significant role in the dlihoods of resource-limited farmers,
contributing to their incomes, wealth, insurancaiast shocks, diet quality, culture, religion, and
tradition (Njenga 2005; Kimarat al., 2006; Sonaiya, 2007). In Botswana, village chiskare
reared for five main reasons: family consumptioaurse of income, prestige, traditional
ceremonies, and barter trade (Moreki, 2010). Muli®@07), in Ethiopia, reported that the main
objectives of chicken production are for sale (44féplacement (34%) and consumption (20%).
Mack et al. (2005) stated that although village chickens dgbuate significantly to the livelihoods
of the vulnerable rural households in developingntoes, not much assessment has been done
in one of the poorest provinces in South Africag tBastern Cape. An understanding of the
contribution of village chickens in terms of nutit and income to resource-limited farmers is

imperative.

2.2.1 Nutritional and socio-economic purposes

Chickens have provided nutrition to human beingsesitheir domestication over 8000 years ago
(Muchadeyiet al., 2004). Village chickens are kept for protein fiign and as a means of
sustaining or improving livelihoods in rural aredwale and Masika, 2009). Together with
other livestock species, they make a vital contrdsuto the total household and farm enterprise
(Karboet al., 2002). Aboezt al. (2006) affirms that village chickens play an intpaot role in the
economy of many rural areas. Muchadetyal. (2004) stated that given a choice, farmers would
prefer chicken meat to other types of meat. Thekens provide their owners with economic

and nutritional benefits with little or no inputddongo 2004; Reta, 2009).
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In Mozambique, Alderst al. (2007) reported that village chickens contributeHIV/AIDS
mitigation mainly through improved household foatgrity and income generation. This was
also affirmed by Morekiet al. (2010a) and Kingoret al. (2010). These chickens provide a
source of high quality protein in the form of maat eggs to many rural households (Agagiga
al., 2000). Eggs in particular, offer an important eeuof nutrition and are one of the best
sources of quality protein. In addition, eggs sypgrious vitamins which include vitamins B6
and B12, and can be stored for several days unii@ges conditions (Moreki2010). The most
commonly reported nutrient deficiencies in bothldden and adults are vitamin A and iron
(Sonaiya, 2007), which can be obtained from pouttgat and eggs. According to Goe (2005),
some strategies employed by HIV/AIDS affected hbosis to achieve food security include
inter alia raising poultry and selling livestock products.icken and egg sales are decided by
women (Aklilu et al., 2007) and therefore provide women with an immiediacome to meet
household expenses (for example food items) instdagixpecting men to provide the cash.
Women describe poultry as the means that helps thesurvive daily (Muchadeyt al., 2004;

Aklilu et al., 2007).

Village chickens can be slaughtered for home copsiom or sold to buy groceries including
vegetables and fruits which supply minerals andmits (Morekiet al., 2010b). Furthermore,
chickens can be sold to pay for clothing, medicgtsrhool requisites, as well as, transport fees
to enable the sick persons to get to medical feslifor treatment, for example, antiretroviral
(ARV) therapy (Morekiet al., 2010). In agreement Muchadegial. (2004) indicated that where
food sources are low, chickens would be sold ared nttoney used to buy food items for

household consumption. Village chickens could #swold to purchase small-stock (sheep and
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goats), which contribute towards family needs tigtowprovision of milk, meat and skins

(Moreki et al., 2010).

In Ethiopia, village chicken keeping is perceivesl the first step on the ladder for poor
households to climb out of poverty (Aklilet al., 2007). They are also referred to as the last
resource indicating it as the only capital thatdeholds have left when declining into poverty,
for example, because of droughts (Reta, 2009)ai#Ichickens and other poultry act as starting
capital used to attain other livestock like catflilu et al., 2007; Musemwat al., 2008). Even
after they get cattle, they continue keeping chickbecause these birds are protectors of other
livestock in that selling village chickens prevettie sale of other breeding flocks like sheep,
goats and pigs when there is the need to cover diatee but relatively small expenses (Muhiye,

2007).

In the research conducted in Centane district @fEhstern Cape Province, Mwale and Masika
(2009) reported that the main role of village cleick was provision of meat. Moreéi al.
(2010a) reported on the relative importance of ldms for food security rather than for income
findings. According to Anderson (2001), rural hduslels are vulnerable to uncertain events and
often have insufficient resources to act as buftereng critical periods. In agreement, Reta
(2009) also states that another important functibwillage chickens is their bartering value.
Hens and cocks may be exchanged for farm implemeantemote areas where there is no
circulation of currency (Akliluet al., 2007). The extent to which chickens are useduffes,
however, depends on the socio-economic statuseafuital households. Muhiye (2007) reported

that when farmers start to own larger livestocle lgoats, sheep or cattle, the role of chickens
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and other poultry shifts from cash income genemnadind buffering to the luxurious consumption
of village chickens and eggs. For the poor, thesaomption of meat and eggs from their own

poultry is considered unaffordable (Muchadetyal., 2004).

The digestive system of chickens is not very edfitiin utilizing nutrients consumed thus
making chicken faecal matter relatively rich in nents. This faecal matter can be used as
manure to fertilize gardens to ensure constant Igupipvegetables and fruits to the families
(Moreki et al., 2010) or sold to generate extra income (Njenga R0CGhicken manure is
regarded as of high value for vegetables in comspario goat or cattle manure (Muchadetyi
al., 2004; Kimaniet al., 2006), but its usage may vary across agro-ecmbgegions due to

socio-cultural differences.

2.2.2 Socio-cultural purposes

In most rural communities village chickens are Keptcultural purposes, such as gifts, payment
of bride price and for religious rituals referreml as socio-cultural activities (Aning, 2006).
Chickens can be given to relatives and friendsitis gr as token of appreciation for services
rendered (Muchadeyet al., 2004). The preferred taste of chicken meat mdiasseholds
reserve them for special guests or ceremonial gatige such as marriage feasts, weddings or
funerals. In most remote areas of developing c@s)twwvomen who can provide men with food
like a chicken dish are considered to be contnifguto a stable marriage (Kingaati al., 2010).
Serving thids also a demonstration of respect to guests gamgle in-laws), thus strengthening

social relationships which is especially importéort poor households (Muchadesti al., 2004;
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AKlilu et al., 2007). Muchadeyet al. (2004) also reported that village chickens maysed to

maintain contact with relatives by entrusting tiieeo family members with some chickens.

There are cultural traditions determining the comgtion of village chickens that affect nutrition
within some household. Muhiye (2007) reported thastomarily, the meatiest and most
nutritious parts of the carcass are served to nien,example, the meat on the gizzard,
drumsticks and breast bones. It is believed thattyneiscera are especially good for improving
the strength of old men and increasing their libjdklilu et al., 2008). Akliluet al. (2008) also
stated that the lower-quality parts like the neekngs and skin are served to women and
children and as a consequence men consume mokeghueeat. Thus in such setups nutritional

imbalances within the household members are bowoddur.

For the poor, poultry meat is the only special ntkay can afford during religious festivities like
New Year, Christmas and Easter (Muhiye, 2007). |akdt al. (2007) stated that it has also
become common for live birds to be given to sickgle. Cocks are used as alarm clocks of
dawn and as offerings to deities (Muhiye, 2007).it&/feathered chickens are believed to divert
bad spirits that target a family member, and fasmgr some remote areas attach more
importance to such functions (Aklilet al., 2007). This explains why many households want to
keep at least one chicken in their household (Aldilal., 2008). In general, socio-cultural roles
tend to be more important in areas with the poonestket access (AKlilet al., 2008). The
magnitude of the roles of chickens differs with coomities and it is inappropriate to extrapolate

findings from other countries, provinces and di&riwhich necessitated studies in Amatola
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Basin. There are, however, challenges or constraimit farmers face when keeping these

chickens which adversely affect village chickendurctivity at the end of the day.

2.3 Challenges faced by farmers

Poor reproductive performance, poor growth ratesgases, parasitism, mortality, predation and
lack of organized markets are some of the majosttamts in smallholder chicken production

systems (Muchenje and Sibanda, 1997). Chicken ptivily, as determined by the number of

chickens that are sold, is low (Mwalusangiaal., 2002). There is need to understand the
constraints that village chicken producers faceciiare complex in nature and varying among
households due to the different biological, soaia economic factors that influence production

methods and, consequently, productivity levels (Mwsanyaet al., 2002).

Since village chickens have low value comparedtb@mlivestock, villagers are often ignorant
of small changes that could enhance the qualitgitieproductivity and numbers of chickens in
their flocks. Not much has been done in the pastiaate villagers in these small changes that
would benefit poultry production (Acavomi al., 2005). Chicken rearers during a study in
Zimbabwe were reported to have low levels of edana{fMwale et al., 2005). This is in
agreement with Swatsa al. (2002) who reported that village chicken produtti® carried out
with minimal agricultural, veterinary or marketimgtension support. Households make use of
their indigenous poultry rearing knowledge acquiogdr a long period of time. A study done in
Vhembe district of the Limpopo Province by Swatsbral. (2002) showed that there are no

farmers or poultry organizations from which houddbocan obtain poultry husbandry
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information. The authors also stated that chickkemérs tend to share relevant information with

neighbors, usually when there is a disease outhyetiere is need to market chickens.

Feed quality and availability for village chickes® challenges, although the range of feed stuffs
for these chickens is probably greater than fobikteres (Acavomicet al., 2005). Nutritional
constraints in the use of most plant feedstuffspaodably greater in poultry than in ruminants,
since poultry have a limited ability to utilize fius feedstuffs and are susceptible to a greater
range of anti-nutrients and toxins compared to namis (Acavomiet al., 2005). Similarly, the
size of seeds and their resistance to being mexdifnidegraded can be disadvantageous.
Chickens, however, are highly selective in whatytkensume, thereby overcoming physical
deterrents such as spikes and thorns present ie gpotential feeds. They select insects and

nutritious parts of plants that are inaccessibleth@r animal species (Kinga al., 2010).

2.3.1 Mineralsand vitamins

It is possible that in the purely-scavenging systenneral imbalances may occur, and also that
vitamin deficiencies, especially A and E, may odcuenvironments where cereals are the main
constituent of diets (Acavomat al., 2005). Deficiency of vitamins is likely to caudiehealth in
chickens and reduced hatchability in eggs. Sinyiladeficiencies of minerals, especially
calcium, will cause problems with egg-shell quaktyd thus reduces hatchability and increases
fragility of the eggs (Acavomiet al., 2005). In areas where there are high depositseafry
metals, or where scavenging chickens consume kydpts from industrial sources and sewage

sludge and slurry, it is possible that mineral ¢dxi may occur. However, neither vitamin nor
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mineral deficiencies nor toxicities have been nwmmd as problems for village chickens in

literature.

2.3.2 Cerealsand crop products

In purely scavenging chicken production systemsdétuffs are not produced for consumption
by chickens (Acavomiet al., 2005). They are frequently left to scavenge sedi#s harvest or
from grasses and other weeds that are availables e feed supply is variable and seasonal.
Sometimes they are provided with supplementary avaseds or by-products from cereal and
other grains (Sonaiya, 2000). The provision of sexmentary feed is indiscriminate and all age
groups compete for the supplement (Muchadegi., 2004). In general, well-fed chickens have
high growth rates and are fertile and less prorgigeases and parasitic infestations (Dessie and

Ogle, 1996).

2.3.3 Protein

When giving supplementary feed to scavenging clmské may be practical to make use of a
combination of unconventional protein sources nathan the expensive supplements (Swatson,
2003). This could overcome the protein quality tatibns of scavenged diets. However, Smith
(1990) and Oglet al. (2004) stated that shortage of protein in scavenfged resource base is
not presumed to be a major constraint. Mapyal. (2008) also affirmed that chickens are
expected to get adequate protein from scavengsegcts and snails. In disagreement, Swatson
(2003) acknowledged that protein is usually a limgithutrient in village chicken production and
stated that plants such as bambara nuts, cowpedspuapkins can also be used as protein

sources.
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234 Housing

During daylight hours village chickens are freqemrilowed to scavenge whatever food they
can find in the local environment. In the evenihgde chickens are housed in varying ways
(Mwalusanyaet al., 2002; Acavomicet al., 2005). In some cases the chickens are allowed to
roost in the branches of trees or in closed badkatging from trees (Acavomi al., 2005).
However other facilities, such as baskets withie #eeper's dwelling, are used in India
(Acavomicet al., 2005). These baskets can be located on the dloor the rafter space within
the dwelling. This is the most secure overnightatmn for avoiding predation and theft
(Acavomicet al., 2005). Other forms of housing include wooden ricksbuild accommodation
which is separate from the family dwelling. Thesms$es tend to be less prevalent, primarily
because of the cost of construction. Also bricktbubusing tends to be difficult to clean and
thus presents a potential threat due to the buyildfypathogens (Muchadestial., 2004). Studies

in South Africa demonstrated that a majority ofnfars provided housing for their chickens
constructed with corrugated iron sheets, woodeagpahd wire mesh (Moyo, 2009; Mwale and

Masika, 2009).

Proper housing must not only provide an environnteat moderates environmental impact but
must provide adequate ventilation for birds todgygs in nest boxes, as well as to feed and sleep
in comfort and security (Katie, 1990). The condtiut of proper housing using cheap, durable,
locally available resources and skilled labour gana long way in improving village chicken
production (Kusina and Kusina, 1999). Mapgel. (2008) stated that resource-limited farmers
use cheap and locally available material to builitken houses. Furthermore, housing material

normally depends on the size of the undertakingd,lacapital, durability, warmth, ease of
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cleaning and feeding, and on the attitude of thenéa (Kusina and Kusina, 1999). Village
chicken studies conducted in communal areas of Zwle highlighted the need for good
housing to reduce losses from predators, diseasgseavironmental hazards (Kusieh al.,
2001; Perdersen, 2002). Lack of adequate housingrilbotes to chicken mortalities (Mapiye
and Sibanda, 2005). Thus good housing is a presigor any viable and sustainable chicken
project. In most resource-limited households theddwmn of the chicken housing in terms of
space, ventilation and cleanliness has adversédgtafl the health of village chickens-thereby

exacerbating diseases and parasitic infestations.

2.3.5 Chicken health problems

2.3.5.1 Diseases

Poultry production has undergone rapid changestdube introduction of modern intensive
production methods, new breeds, improved bio-sgcarid preventive health measures (Permin
and Pedersen, 2002). In developing countries, hewedoption of this type of production has
been limited due to the need for high inputs. Thegpess in industrial poultry production
methods has thus had little effect on subsistencdtny production in the rural areas. In contrast
to modern poultry production, village chicken protion is often characterized by a range of
diseases occurring concurrently (Permin and Pedep892). Swatsoat al. (2002) reported that
diseases and parasites were the major constrawillage chicken production in the Limpopo

Province of South Africa.

There is a constant disease challenge to scavengiokens because of the different ages of the

chickens in a flock, possible transfer from wilddsi, and constant use of the land by chickens
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(Acavomicet al., 2005). Since village chickens are kept with miainmput by resource-limited
farmers, relatively high mortality, from whateveause, tends to be tolerated. Although this is
common where there is little input and less so Wither input systems, chicken-keepers aspire
to have higher survivability and health in theodks (Tadelle and Ogle, 2001; Perdersen, 2002).
Furthermore, commercial producers desire to engacel health of village chickens to try and
avoid the village poultry acting as reservoirs diiseases such as Newcastle disease and Avian

Influenza.

The problem of diseases in village chickens is caumped by the interactions of different
entities that are of significant importance to dse epidemiology (Permin and Pedersen, 2002).
At the village level, contacts between flocks dffetient households, the exchange of birds as
gifts or entrusting, sales and purchases are tlie soarces of infection transmission. Similarly,
other domestic fowls and wild birds form anotheurse of infection, because the chickens roam
freely in the villages. Pandey (1993) suggestedhtted to develop appropriate epidemiological
techniques for village poultry, because of the rmatwf the host-pathogen-environment
interaction in village chickens. The complex natofalisease epidemiology in village chickens

is found both in epizootic as well as in enzootgedses (Perdersen, 2002).

A majority of village chicken mortalities take pkaevithin the first 3—4 months after hatching
(Wilson et al., 1987). In agreement, Mapiye and Sibanda (2005)nadiil chick mortality as one

of the major constraints in chicken production. Bog same reasons the owners never include
chicks when they refer to the flock size. The higlortality is believed to be caused by

mismanagement, lack of fresh water and supplemer¢gd, predation and diseases (Pandey,
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1993). Of these, diseases are believed to be tha hmaiting factor to the production of
indigenous chickens (Aini, 1990). The degrees taclvhdifferent diseases affect village

chickens, however, vary from place to place dependn epidemiological conditions.

Little research has been published on rural potigglth, despite the fact that up to 80% of the
poultry population in Africa and Asia is kept byethouseholds as free-range chickens (Meiga
al., 1989; Aini, 1990; Henningt al., 2009). Newcastle Disease is regarded as the pahci
factor limiting rural poultry production in all Afran and Asian countries (Henniegal., 2009).
Newcastle disease (ND) may kill up to 80% of howadghpoultry in Africa (Bell, 1992;
Alexander, 1997; Henningt al., 2009), but is not expected to account for the hagily
mortality rate according to the authors. In additidetailed epidemiology of the disease in the
village situation is largely unknown (Yongolo, 19%¥enninget al., 2009). Furthermore, studies
have shown that other diseases are present inrggiagepoultry communities (Cumming, 1992;
Henninget al., 2009). In Tanzania, Permin (1997) examined 608 divickens and found a range
of diseases. All chickens were also parasitiseth wite or more (up to 14 species) species of
endoparasites, mostiZnemidocoptes mutans, Dermanyssus gallinae and/or Echidnophaga
gallinacean. Endoparasitic infestations cause anaemia and adbirkimpede chicken
productivity thereby undermining the valuable cimition of chickens towards rural livelihood
(Mwale and Masika, 2009). In agreement, Duncan Hagvkins (2010) stated that internal
parasites live inside their hosts and rob theirt$o$ food or blood. It is, thus, fundamental to

determine the prevalence of the village chickeerimdl parasites in Eastern Cape Province.
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2.3.5.2 Internal parasites

Parasitism ranks high among factors that threaitage chicken production and has been
reported to cause reduced growth, egg productimacetion, and anaemia as well as mortality
(Whitmarsh, 1997; Ruff, 1999; Kaufmanal., 2007). Village chickens are highly susceptible to
predation and most importantly to parasites (Rdial., 2007; Mungubet al., 2008). Mwale
and Masika (2009) reported that the majority ofrfars in Centane District of the Eastern Cape
Province have problems with chicken parasites. @&bthors also stated that parasites were
perceived to be the main contributor to chickentality (51.6%), whereas 34% of respondents

alleged parasites to cause reduced growth rategm@roduction.

Intestinal parasites are common in chickens in lihekyard type poultry flocks. They can

severely reduce the productivity of poultry and seunortality in the most severe cases. The
chickens pick up eggs of parasites directly by stigg contaminated feed, water, or litter or by
eating snails, earthworms, or other insects (inégliate hosts) which can carry the eggs,
(Soulsby, 1982; Butcher and Miles, 2009). Mortaliye to gastro-intestinal parasitic diseases
was reported higher than that attributed to ND rfirerand Pedersen 2002). It should be noted
that the presence of a few parasites does notlystaise a problem, however, large numbers
can have a devastating effect on growth, egg ptaziycand over-all health (Butcher and Miles,

2009; Donna, 2010). External parasites also haverad effects on the well-being of chickens

and hence need to be well understood.
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2.3.5.3 External parasites

External parasites may cause considerable loskidgken productivity, particularly lowered egg
production (Dlamini, 2002; Mbaya, 2007). Seriousas#ée problems are more likely to occur in
laying flocks than broilers (Mbaya, 2007). Commdricken external parasites range from lice,
mites, fleas, to ticks (Nnadozie, 1996). Some efdhtoparasites, especially ticks and mites, are
vectors of other poultry diseases such as Fowl pegwcastle disease, and possibly
Pasteurellosis (Ruff, 1999; Denmark and Cromroy)6}0Studies in some countries show that
the prevalence of parasitic infestations in villadrcken flocks is close to 100%, and in most

cases individual chickens harbour more than onasgartype (Permin, 1997).

An earlier study revealed external parasites agj@meonstraint to chicken production in South
Africa (Wilson, 1986). Various external parasitemvé been reported in village chickens, the
most common ectoparasites in South Africa incluchtes, fleas, lice and ticks (Dlamini, 2002;
Moyo, 2009). However, Moyo (2009) reported thatflavere the most common ectoparasite in
the Eastern Cape Province of South Africa, but wskirom other countries affirmed lice and
mites as the most common (Davies, 1955; Rober3))20n the Eastern Cape Province (South
Africa), Moyo (2009) reported that farmers consatkseveral external parasites to be a problem:
mites (79.6%)stick tight fleas (64.5%), lic€10.8%)andticks (6.5%). However, the report by
Moyo (2009) does not account for the influence ehsonal variation on prevalence of

ectoparasites.

Deaths resulting from infestations of external paes are rare, but production losses often occur

(Adene and Dipeolu, 1975). For example many extgraeasites suck blood which often causes
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birds to become anaemiglites and lice have been reported to be the masdtrutdive external
parasites (Beyer, 1999; Biswesal., 2008). Occasionally other parasites such as, fteks, and
bedbugs infest poultry and cause problems. In filotxternal parasites are not controlled,
chickens can become uncomfortable, at best. Iivation is allowed to continue unchecked, a
chicken can become seriously ill and even die (Gaethp1989). This can be particularly
problematic in the warmer months, where a minoestdtion can quickly multiply, with
devastating consequences (Campbell, 198Xternal parasites can easily be spread from

chicken to chicken and are often a consequencesstmwding and poor hygiene

External parasites can be detected on the extsurtdces of the body by way of a thorough
physical examination in predilection sites (Ikpeeal., 2008). These parasites cause chick
mortality attributed to starvation and immune dspren under heavy infestation (Pickworth and
Morishita, 2007; Biswast al., 2008). Periodical examination of the flock catph®e detect an
early infestation for prevention of an outbrealattarger flock (Pickworth and Morishita, 2007).
Moreover, many of the parasites have an environah@asimponent so treating the environment
is necessary for controlling infestations. Mungudteal. (2006) stated that in most of the
developing countries inappropriate housing and lafc&ppreciable parasite control efforts also
lower village chicken production potential. Themefoit is imperative to urgently plan for novel
approaches to counter parasitic infestations, deseand their subsequent adverse effects on

village chickens.
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2.3.5.4 Control of health problems

Parasite infestations and diseases can be coutreifectively through the use of conventional
drugs; however such drugs are associated with éeumf limitations in rural communities.
Such limitations include unaffordable prices, lisknisuse or abuse leading to ineffectiveness of
the drugs, pollution of environment and residualhicken meat and eggs (Molento, 2009).
However, the main reason limiting use of converdlodrugs by most rural farmers in
developing countries is poor access because oardistand exorbitant prices (Mwale and
Masika, 2009). Thus, most rural farmers resort lieriaative remedies and/or practices,
especially ethno-veterinary medicines (EVM), whedisease or infection presents itself as a

measure of control or treatment (McDewital., 2006).

Mathius-Mundy and McCorkle, (1989), defines EVM @sople’s knowledge, skills, methods,
practices and beliefs about the care of their alsimehrough trial and error, using their own
indigenous knowledge, farmers incorporate use afventional medicine and at times in
combination with EVM (Moreket al. 2010b). A range of ethno-veterinary practicesiffecent
combinations are used to treat and/or control @ffe health problems as perceived by farmers
in the Eastern Cape Province (Mwale and Masika9R0hhis is because, among other factors,
South Africa is endowed with invaluable plant reses that are cheaply accessible to resource-

limited farmers (Van Wyk, and Gericke, 2000).

Ethno-veterinary medicines are a major answer @chtalth problems faced by resource-limited
farmers (Swatson, 2003; Gondwe and Wolly, 2007; h&deyiet al., 2007), as communal

farmers are subsistence-oriented and have limiteel of technology and external inputs
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(Gondwe and Wolly, 2007). The knowledge of EVM, lwer, like any other traditional
knowledge system is transmitted orally from generato generation (Confesseral. 2009) and

it is disappearing because of rapid socio-econoemeironmental and technical changes (Mwale
and Masika, 2009). This implies that this knowletigs high risk of being lost from generation
to generation if nothing is done to document itdarrent and future use. Furthermore, research
on EVM with village chicken production is limited South Africa (Swatson, 2002). Mwale and
Masika (2009) also stated that there is particulddarth of information in the Eastern Cape
province of South Africa on the use of EVM in vl chickens. The use of EVM is presumed to
lead to improved rural poultry health and produttivn developing countries (Gueye, 1997).
Some other factors which cause ill-health and cabeotreated for do exist, and these factors

also adversely affect village chicken productisignificantly.

2.3.5.5 Other cases of ill-health

Some cases of ill-heath (a state of poor healtbliobecause of lack of nutritious feed, as well
as the consumption of feedstuffs that contain taxianti-nutritional compounds (Acavonmet
al., 2005). Conversely, the consumption of feedstuwfith some anti-nutritional or toxic
compounds may have beneficial effects becauseenf ¢ifects on the microflora and parasites
within the gastro intestinal tract (Acamovic and8ker, 2005). lll-health amongst other factors
such as weather, nutrition and low genetic potentiay also have adverse implications on the

productivity of village chickens.

Predation is a significant cause of loss in villageckens. Swatsost al. (2002) stated that

predation is the second major constraint to villagecken production after diseases and

27



parasites. Young chickens below eight weeks of age extremely vulnerable to predators,
which can account for more than 80% of the moxgtg{cavomicet al., 2005). Huque (1989)
reported that 18-32% of all chick mortalities ateedo predation during the brooding period.
Studies in Southern India also showed that 21%lldfias died because of predation and this
amounted to 73% of all deaths (Nataraginal., 2004). Halima (2007) also reported that
predation was one of the major village chicken patihn constraints in North West Ethiopia.
Bell and Abdou (1995) also reported that a larggprtion of village birds were being lost due
to predators in some African countries. Reproducisothe key to ensuring continued existence
of all organisms through generation of offspringishmakes it imperative even to village

chicken production.

2.3.6 Reproduction

Egg production and hatchability are compromisetiahconditions especially when humidity is
high. Lack of viability and poor quality of eggsattue to a variety of reasons. These include the
fact that eggs may become wet and dirty, whichwadlthe transfer of bacteria through the shell
into the contents. Secondly, exposure of eggs ¢ emperatures may lead to premature
embryo death (Acavomiet al., 2005). Village chicken productivity is inefficiercharacterized
by high reproductive wastage and low productivefgrerance (Tadelle and Ogle, 2001;
Perdersen, 2002). Any management factors that hapesitive effect on egg production and
chick survival can be used to increase the outynrh fvillage chickens (Mapiyet al., 2008).
The other challenge village farmers are faced vgitthat village chickens reach point of lay at
26-30 weeks (Perdersen, 2002), and this is faalg compared to layer breeds that normally

reach point of lay at 18-22 weeks (Mapateal., 2008).
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2.3.7 Other major challenges

Some of the major constraints in village chickermodoiction include: shortage of labor,
neighborhood conflicts, damage of garden and craipsitage of space, lack of financial capital
and effect on family members’ health as supportgdAklilu, 2007). Productivity of laying
chickens also decreases after a year in a proadiatie, thus laying chickens should be culled
after two years. However, keeping of laying birds & longer period to ensure continuous
supply of eggs and chicks in rural communities c@mmon practice (Mengeskaal., 2011). A
better understanding and modulation of village kit constraints can improve food security

and raise standards of living of the rural famili®apiyeet al., 2008).

2.3.8 Strategies against challenges

To harness the potential of village chicken Kita{998) suggests an approach, aiming at
increasing flock productivity through improved ex$eéon services, farmer training and
preferential treatment of chicks and the breeditogks However, the causes, magnitude and
consequent impact of the problems for the villagecken productivity under traditional
management must be studied and well documentedrebedftiempting any technological

intervention to improve village chicken production.

2.4  Summary of literature review

Village chickens contribute significantly towardsal communities in Africa, providing scarce

animal protein in the form of meat and eggs as aelbeing a reliable source of petty cash.
Despite the important roles of these chickens,rtheductivity is hampered by a number of

challenges which include: nutrition, housing andaltie (diseases and parasites). Although
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research has been conducted in other provincesuthSAfrica on characterization of village
chicken production, there is, dearth of informatiorthe Eastern Cape Province of South Africa.
It is imperative to conduct a specific investigatio the Eastern Cape Province because of the
fact that village production varies from place tage depending on the socio-economic, cultural
and biological factors. Therefore, the main objextof this study was to characterize village

chicken production in the rural areas of the Eastape, South Africa.
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Chapter 3: Village chicken production practices inthe Amatola Basin of the Eastern

Cape Province, South Africa

(Submitted for publication to the African Journal for Agricultural Research)
Abstract
A majority of rural households in South Africa ownllage chickens which contribute
significantly to their livelihoods, yet there isatth of information on production practices of this
enterprise. Thus, this study was conducted to ehéter the village chicken production practices
in the Amatola Basin of the Eastern Cape Provilaa were gathered using a questionnaire
survey of 81 households. They were identified fr@dmvillages using snowball sampling
technique. Village chickens were mostly (60%) owitiydwomen and mainly raised to meet
household food requirements. Some farmers (28.4%6) accasionally sold their chickens to
neighbours, at an average of R50 (USD7.55) per Mkt chicken flocks (96%) were provided
with supplementary feed and drinking water. A mig&yo(93.8%) of households also provided
some form of shelter for their chickens. Althougbsnrespondents (93.8%) confirmed the use
of alternative remedies to control parasites apdttdiseases, most chicken keepers (81.5%)
experienced chicken losses due to predation anithhegated problems. Since this study was
limited to the documentation of village chicken gwotion, there is need for a further research to
ascertain the extent to which chicken managemeattipes and environmental variables affect
village chicken production in this area.
Keywords: Ethno-veterinary medicines, free-range, resouroédid farmers, rural, scavenging

chickens
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3.1 Introduction

Chickens reared under the traditional extensivetegysconstitute one of the important
components of rural economy as they supply quétiod in the form of meat and eggs, and
additional income (McAinskt al., 2004; Mwale and Masika, 2009). Moreover, villadreckens
have cultural, social, nutritional, economic anditay functions in daily life in the villages
(Kitalyi 1998; Zamaret al. 2004). Generally, these chickens are produced smagenging feed
resource base. This means that local chickensalng produce in a broad spectrum of socio-
economic and physical production environments (Ad# al., 2007; Gondwe and Wollny,

2007). This environment includes feeding, housbmgeding and health management.

Currently, village chicken production is characted by low productivity and is generally
described as low-input low-output (Abee al., 2006). The low productivity is caused by a
number of factors, such as sub-optimal managenteck, of supplementary feed, low genetic
potential, predation and health challenges (Gorardaedél., 2006; Mungubeet al., 2008). The

average number of eggs laid and clutches per heypgae is low and varies from place to place

(Agangaet al. 2003; Muchadeyet al., 2007).

Development of village chicken production can bsuatainable way of helping to meet the
welfare needs of rural populations and raise theirg standards (Sonaiya, 2007; Mapigteal .,

2008; Gillespie and Flanders, 2009). However, thera dearth of information on research
conducted to characterize, understand and devdlepvitlage chicken production in South
Africa. This makes it difficult to design and impient village chicken-based developmental

programmes that will benefit rural livelihoods (Miadeyiet al., 2005). Understanding the
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production, management and breeding systems, amdagkociated factors affecting village
chicken production, is essential to develop hdlisthprovement strategies (Branckaert and
Gueéye, 1999). Thus, this study was undertaken termhne the village chicken production

practices in the rural Eastern Cape Province and lalatform for forthcoming research.

3.2  Materials and Methods

3.2.1 Studyarea

The study was conducted from July 2010 to June 201he Amatola Basin of the Amathole
District situated in the Eastern Cape Province @mitB Africa. The area has an altitude of 1 807
m above sea level, and lies within latitude 3208%.32° 45.00 S and longitude of 26° 57.00-27°
02.00 E on the Eastern slopes of the Amatola mouraage. The temperatures in the area range
from 4 to 9 °C in winter (June to August) seasob,td 31 °C in the spring (September to
November) season, 14 to 34 °C in the summer (Deeetali-ebruary) season and between 14 to
29 °C in the autumn (March to May) season. The AfaaBasin receives an average annual

rainfall of about 580-800 mm over the four sead@RC-ISCW, 2011).

3.2.2 Sampling procedure and data collection

Pre-tested questionnaires (Appendix 1) were adiei@d to 81 households which kept village
chickens identified through snowball sampling tegbe, where respondents were asked to give
referrals to other persons believed to fit the ptuehuirements. This sampling technique was
used to ensure that only those households who owhmtens participated in this study. In
addition, only individuals who were willing to paipate in the research were considered.

Information on village chicken production was ga#te Interviews were conducted with the
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farmers and key informants, namely chairpersondyaiists and agriculture extension officers.

Farmers’ perceptions on village chicken productionstraints were also gathered.

3.2.3 Statistical Analyses
The collected data were analyzed using the StaisRackage for the Social Sciences (SPSS,
2009). Descriptive statistics, cross tabulationg &hi-square /) for association values were

computed.

3.3 Results

3.3.1 Household demography

A reasonable number of household heads (49.0%) wxexe 60 years of age. Most households
were female headed (53.0%). Although the majorityhousehold heads (85.0%) were not
employed, they had attained some form of educatoleast up to primary level (58.0%). A
majority of the families (62.0%) received some nibyfinancial income in the form of old age
pension and government grants. A great portion lo€ken flocks (60.0%) were owned by
women, 36.0% were owned by men, and a few (4.0%# we/ned by children. Most village
chicken flocks were owned by persons above 60 yeaege (P<0.05). Although ownership
translated to chicken management in terms of datisiaking, other household members such
as children played a role in looking after the &bits. Respondents that owned the highest

number of cattle had large chicken flocks also (BSP
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3.3.2 Livestock inventory

Each household owned an average of 17 (2 S.E.Nlckens. Most farmers (68.4%) also
owned cattle, goats, pigs, sheep, and other podtrgh as geese and ducks as shown in Table
3.1. However, village chickens were ranked as nmogbrtant livestock species by most farmers
(60.5%). On average each hen had 11.3 eggs pehahith hatchability of close to 68.0%.
Hatchability levels were reported to be influendsdthe effect of external parasites (1.2%),
predation (8.6%), management (32.1%) and effectwezther (26.7%). Most farmers actually
preferred buying eggs instead of eating thoselgitheir own chickens. Dogs were reported to
eat some of the eggs especially from chickensiticabate eggs outside in bushes or in the cattle
kraals. On average 5.2 chicks reach maturity. Mbitks are lost due to predation and ill-health,
(24.1%) and (33.2%), respectively. Chicken produrctvas not considered an economic venture
by most respondents (60%). Instead they saw it asnm to cater for household food
requirements. Most farmers (91%) did not introdoew chickens to old flocks, but the few who
did, neither inspected, vaccinated nor treated obigkens for diseases or parasites before

introducing them to the flocks.

Farmers used different criteria when selecting ldmns to be retained for production. The
majority considered size (63.0%), others the bré&t0%), color (16.0%) and yet some
considered cost (14.0%). Old birds and those watbr productive performances were consumed

as a way of culling the flocks.
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Table 3.1: Other livestock owned by village chickefarmers

Livestock Ownership (% )
Cattle and Goa 26.¢
Cattle, Goats and Pi 16.£
Cattle, Goats, Pigs and Sh 7.2
Pigs 5.1
Cattle 4.€
Goat: 3.2
Other Poultry (Geese and Duc 5.C
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3.3.3 Rolesof village chickens

Village chickens were mainly raised for consumptiBespondents considered village chicken
meat a delicacy. However, there were a few (28 #&¥thers who occasionally sold some of their
chickens to neighbours to get some income. Theegdca mature chicken was R50 (USD7.55)
on average. Most farmers (74.9%) acknowledged tihatmarket for village chickens was
available throughout the year. However, none offéimers reported selling chicken eggs but a
good number (43.2%) acknowledged consuming a faivraserving the rest for incubation. In
most cases (63.6%) village chicken eggs were regaotily important for incubation purposes.
A few chickens (13.6%) were used as gifts and donatto relatives and friends. Chicken
manure was mostly (63.1%) used by respondentgtibzie their home gardens where they grew
a range of vegetables. Village chickens were, hewenot used in any rituals or traditional

ceremonies.

3.3.4 Nutrition

All chicken flocks scavenged for feed; however, thaejority of households (96.2%) provided
feed supplements. In a few instances (21.4%), Bpeteed was prepared for chicks.
Supplementary feed given to chicks was ground smaller particles for easy consumption. A
majority of respondents (96.1%) threw the suppleménthe ground for chickens to pick, while
the rest used some improvised feeding troughsad#lichickens were given supplementary feed
(74.0%) twice a day (morning and evening), andame cases (21.0%) just once a day, in the
morning. There was, however, one respondent whe gapplementary feed thrice a day
(morning, noon and evening). The supplementary demamprised of yellow maize, kitchen

wastes, sunflower cake, grower’s mash for chicksl wheat. Most farmers (87.3%) bought
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yellow maize to supplement their chickens. The ¢tias given as supplementary feed,
however, were based on the individual farmers’ judgt and varied from household to
household. It ranged from as small as one handfgroximately 100g) of yellow maize grain to
about five handfuls (approximately 5009) per dayrtirermore, most chicken flocks (96.2%)
were provided with water from different sources evhincluded wells (2.5%), boreholes (7.4%),

streams (9.8%), ponds (11.1%), and taps (65.4%).

3.3.5 Housing

Different forms of housing structures were providedthe chickens. However, in a few cases
chickens roosted on trees over night (3.6%) and/open spaces (3.6%) especially in the kraals.
Only 5% of the farmers prepared nesting areas lh@r ¢hickens. Chicken houses were
constructed using a wide range of materials. Allgures were roofed with iron sheets. A few
structures (8.6%) had solid walls; some had wireshmgl4.4%), whilst most (77.0%) had a

combination of iron sheets and wire mesh. Mostha&f tloors were simply compacted soil

(82.7%), while some were either cemented (6.2%fbew of the farmers provided some sort of

bedding in the form of dry grass and/or crop res&l{#.9%). Most chicken houses (96.7%) were

cleaned approximately once a month on average.

Figure 3.1 shows an example of a village chickemshg structure in Amatola basin. The type
of chicken shelters provided by the farmers deperate availability of resources (75.3%) and
were designed is such a way that farmers couldr emtbout complications (6.4%). In some
instances (18.3%), however, the shelter provideslinfduenced by both availability of resources

and security. A majority of farmers (59.3%) werdloé opinion that the chicken house structures
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they had adversely affected the growth and devedoprof their chicken flocks. However, many

did not have the financial means to make the nacg&mprovements.

3.3.6 Health Management

Most farmers (81.5%) acknowledged health relatezblpms were a challenge. They ranged
from diseases (20.7%), parasites (26.5%), a combmaf parasites and diseases (49.9%), to
wounds (2.9%). Figure 3.2 shows the respondentstepéions on the causes of chicken
mortality. The health challenges reported by fagrard remedies used are detailed in Chapter 5

below.

3.3.7 Extension services

Government extension workers specialize in progdadvice on layer and broiler chicken
production. Only 6.2% of the farmers in the cutrelndy acknowledged having had a chance to
access some advice or information on chicken hublyanom extension officers. However, the
current study revealed no association between advinformation received by respondents and
village chicken flock sizes (P>0.05). Villagers ssthsome relevant information with neighbors,

usually when there was a disease outbreak or wiaekeating the chickens.
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Figure 3.1: An example of a village chicken housingtructure in Amatola Basin
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Figure 3.2 Health problems perceived to cause village chickemortality by rural farmers
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3.4  Discussion

The average number of village chickens owned perséloold was consistent with previous
studies (Aning, 2006; Muhiye, 2007; Mwale and MasiR009). The small flock sizes may be
mainly ascribed to the slow growth rate and poa gduction of village chicken as supported
by Phiriet al. (2007). In addition, predation and ill-health nago be affecting increment of the
flocks (Mapiye and Sibanda, 2005). Although somen&xs also owned cattle, goats and sheep,
these livestock were generally relatively low innmhers as compared to chickens; hence the

latter were regarded as very important by most éasm

Ownership of chickens was predominantly by womefinding consistent with Halimat al.

(2007) and Mwale and Masika (2009), which couldakeribed to the high number of female-
headed households. However, in the few male-hehdageholds, most men were the principal
owners of village chickens which disagrees with Mawand Masika (2009) and Moreki (2010).
This deviation from the previous findings may besda the fact that most men in the current
study area were not employed and they did not lwdiver larger livestock to concentrate on.
Thus, to try and fulfil their responsibilities agnzipal household providers, men would retain
the ownership of chickens. However, those men wbo lad other livestock in relatively large

numbers also co-owned village chickens with otlwrsehold members.

Selection of chickens was based on phenotypic cterstics, similar to findings in earlier
studies (Njenga, 2005; Mogesse, 2007). Farmersedathe size of the chicken because it
translated to the quantity of meat per bird, thme$lecting the main role of these chickens -

consumption. Although village chickens were maiképt for food security, they could be sold
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in cases of cash emergencies, a finding also afirm previous studies (Njenga, 2005; Mapiye
et al. 2008; Mwale and Masika, 2009). This could be ladgiied to the fact that it is much easier
to slaughter a chicken for consumption than otherstock such as cattle (Mwale and Masika,
2009). In addition, other livestock in the studgamwere few in number, hence the villagers
found it imprudent to slaughter some for consumptidowever, a study to quantify the chicken

that farmers consume per annum will be worth uradary.

Village chickens were not used in rituals or traxial ceremonies in contrast to earlier reports
(Mafu and Masika, 2003; Mac#t al., 2005). Respondents, however, indicated thatecatth
goats were the livestock normally used during caltaeremonies, a finding consistent with the
reports from the coastal region (Centane distatthe Eastern Cape (Mwale and Masika, 2009).
However, village chickens were used for gifts, radiing similar to that of Mwale and Masika
(2009) in Centane. Farmers acknowledged that meat fvilage chickens was a delicacy

compared to that from broiler chickens. This caedglain why they are used as gifts.

As also reported by Mapiyet al. (2008), productivity in terms of number of eggsl lper clutch,
chicks hatched per clutch and chick survival to urigt was very low. The reported low
hatchability could have resulted from the effecteafernal parasites which tended to bite and
irritate chickens during incubation. When chickans affected by external parasites they tend to
leave their eggs often, and may abandon them coehpl® some cases. Low hatchability may
have also resulted from production of infertile ggoor egg handling and both incorrect storage
and improper incubation environment as supportedCogper (2001). Furthermore, microbial

infection of chicken eggs, caused by contaminatestsy) and poor sanitation, results in low
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hatchability (Cooper, 2001). Laid chicken eggsha turrent study were regarded as important
only for incubation purposes and not for, consuomtiwhich may have been a strategy to

counter the low hatchability, so as to grow thisicks.

Although supplementary feed was provided, villagekens depended mainly on scavenging for
their nutritional needs, a finding consistent wiNfenga (2005), Muchadewt al. (2007), and
Mwale and Masika (2009). Feed supplementation waiglgnmaize grain, as observed in similar
studies in Zimbabwe (Muchadest al., 2004), Ethiopia (Halimat al., 2007) and South Africa
(Mwale and Masika, 2009). Not only did scavengirfte@ nutrition, but also exposed the
chickens to predation, diseases and parasitessassapported by Acamovig al. (2005). In
addition, chickens at different stages of growté keft to compete for the same feed a finding
consistent with Muchadeyét al. (2004) who reported that the provision of suppletasy
feeding was indiscriminate and all age groups mastimpeted for the supplement. This non-
preferential feeding might result in weaker grougs;h as chicks getting sub-optimal nutrition
(Tadelle and Ogle, 2001). Moreover, since the sapphts were thrown to the ground, feed
losses (especially small grains) were inevitabld ahances of chicken exposure to internal

parasites were increased.

The finding in the current study that the quanditggven as supplementary feed were based on
the individual farmers’ judgment and varied fronukehold to household was also reported by
Mapiye et al. (2008). Chickens are known to require differenbants of nutrients, depending
on the production stage (Tadelle and Ogle, 2001e @gal., 2004). It is not clear, however,

whether the chickens got enough nutrients throucgvenging and supplementary feeding.
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Adequate hen nutrition, for example, is vital foisaring fertility, increasing the number of eggs
laid, and ensuring good survival rates of hatchadks (Cooper, 2001). The fluctuations in the
supply of feed resources require appropriate gfil@®upplementation programmes (Muchadeyi
et al., 2005). Frequency of feeding in terms of when, twhad how to feed and the quantity to
feed are important aspects to consider in devejpptrategies to improve nutrition of village

chickens (Mapiye and Sibanda, 2005; Map&el., 2008). Furthermore, most farmers in the
current study provided clean water for their chitkea finding in agreement with Mwale and
Masika (2009), and this could be due to the proyirand availability of clean water in the area

of study.

Village chickens are vulnerable to theft and egsibdated upon when not sheltered. The finding
of this study that most chicken flocks were prodiaéth housing is concurrent with some recent
studies (Muchadeyt al., 2007; Mwale and Masika, 2009). Provision of srefbr chickens
mainly during the night was in agreement with poeni reports (Muchadewt al., 2004; Mwale
and Masika, 2009). Most chicken keepers resortazhéap and locally available materials such

as mud, wooden poles, and corrugated sheets,@aseglarted by Mapiyet al. (2008).

The current stuidy revealed that village chickeadpiction was carried out with no extension
support, a finding consistent with a study condadiéteLimpopo Province (Swatsab al., 2002).

Farmers made use of their indigenous poultry rgakimowledge acquired over a long period of
time which is consistent with Swatsenal. (2002). Although farmers shared some information
on chicken production, there were no farmer orgations from which households could obtain

chicken village chicken husbandry information oueation. Village chicken production has not
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been accorded the recognition it requires in teohslevelopment and policy support by
governmental institutions and non-governmental migggions, yet it contributes significantly to

the livelihoods of rural people.

3.5 Conclusion

The current study revealed that village chickemsy @ very important role in the livelihoods of
rural farmers by meeting their family food needshiodken flocks were provided with
supplementary feed, water and some form of shdttes.key, however, to retrieve information
on flock entries and exits through monitoring cleickilock dynamics which are influenced by
management practices. This will assist in estaipigsithe major causes of gains and losses in
village chicken flocks. Thus, the next chapter &®si10on seasonal variations in village chicken

flock dynamics and management practices.
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Chapter 4: Seasonal variation in village chicken @ick dynamics and management
practices in Amatola Basin of the Eastern Cape, Stlu Africa
(Submitted for publication to the Tropical Animal Health and Production Journal)
Abstract
Seasonal variation and management practices irfuerilage chicken flock dynamics. This
study sought to determine the impact of seasonati@n in village chicken flock dynamics and
management practices in Amatola Basin of the BasBape Province, South Africa. Twenty
households selected using purposive sampling paate in this study from July 2010 to June
2011. All chicken flocks were produced under thavenging feeding system which increased
vulnerability to predation, particularly of chickBhe mean cock to hen to chick ratio was 1:5:15.
The highest flock sizes of 23.3 (£ 2.05 SEM) websearved in the summer season, while the
least of 17 (+ 2.02 SEM) were observed in the wistgson. On average, hens had 3.3 clutches,
with a range of 2.8 to 3.6. Chicks hatched andkanis received as gifts represented the only
entries observed, while exits included mortalitgnsumption, sales and gifts or donations, in
that order. In general, both exits and entries wieoee pronounced in the summer season than in
the other seasons. There was no significant diffexgP>0.05) in the consumption of chickens
between the winter, spring and autumn season, reekicken slaughters increased during the
summer season. This was attributed to the occuerehthe festivities during this season. Chicks
hatched were also more pronounced in summer cochgaréhe other seasons. Some farmers
occasionally sold cocks and hens as a way of culthreir flocks and generating income.
However, village chickens were mainly kept for fosecurity rather than for their terminal
benefit of cash.

Keywords: Demographics, free-range, husbandry, rural, scangrahicken, season
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4.1  Introduction

Village chickens are an important asset in moseltging countries supplying the fast growing
human population with high quality protein and gatieg some income (Gueye, 2009; Moreki
et al. 2010). These birds are owned by individual houkiEh@and are maintained under a
scavenging system, with little or no inputs (Maphes al. 2005; Aboeet al. 2006). Earlier
workers (Norriset al. 2007; Mapiyeet al. 2008) reported that village chicken productivigji$
far below desirable levels, which is attributed itdierent slow growth rates, high rearing
mortalities and susceptibility to diseases (Aldgral. 2001), poor nutrition, housing and lack of
proper health care (Kingodt al. 2010). However, for a sustainable livelihood sitimperative
that chicken farmers are able to provide surplusegienerate income while ensuring that

domestic food supplies are secured (Swaesah 2002).

Sustainability in interventions to improve villagehicken production lies in the basic
understanding of the flock dynamics. However, aewvof existing literature has shown that
little information is available describing villagehicken flock demography in South Africa
(Swatsoret al. 2002; Mwale and Masika, 2009). Some once-off sgg\eve been conducted in
the Eastern Cape Province of South Africa (Moyd)@Mwale and Masika, 2009). However,
flock number and composition vary with season (Tladet al. 2003) and from area to area
depending on management practices (Muchaeesi. 2007). It is imperative to ascertain how
seasonal variations together with management pesctinfluence village chicken population
dynamics so as to estimate their contribution &lithelinoods of rural farmers (Muchadeyial.

2005). The current study sought to determine thecebf seasonal variation in village chicken

flock dynamics and management practices.
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4.2  Materials and methods
421 Studyarea
The study was conducted in the Amatola Basin ofAhmathole District situated in the Eastern

Cape Province of South Africa. The details of the&lg area are shown in Section 3.2.1.

4.2.2 Household selection

Twenty households were selected to participatehis study using a purposive sampling
technique. This sampling was informed by a survemdacted earlier through the snowball
sampling technique in the study area. Eligibility participate in the study was based on
willingness and ownership of at least 17 (+2 SEMickens. The flock size used was informed
by findings form a baseline study conducted earhethe study area (Chapter 3). In addition,
there had to be a literate member in the houselhblmwould be able to keep accurate records.

Literacy was defined as the ability to record chitlentries and exits in the registers provided.

4.2.3 Data collection
Assessment of chicken flock inventory was accorhplisthrough conducting monthly visits for
a year. Chickens were classified into three categpchicks (0 to 10 weeks old), hens and cocks

(more than 10 weeks old).

At the beginning of the study each farmer was idsauéle with a notebook and trained on how
to record all entries and exits that occurred oitkan flocks. Chicks hatched and chickens

received as gifts were recorded as entries intdltioé, while mortality, those slaughtered and
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sales comprised the exits. Gifts were recordedthereentries if the farmers were recipients or

exits when they were the donors.

4.2.4 Data Analyses

Obtained data were converted to percentages, ateldtéor normality. Descriptive statistics
were computed using PROC FREQ procedure of thes&tat Analysis Systems (2003). The
generalized linear model procedure (SAS, 2003) uwsesl to determine the effect of seasonal
variations and management practices on flock dyesndihe Tukey’s (SAS, 2003) test was used

for multiple comparisons of means.

4.3 Results

The average flock sizes and how they varied in@®ass shown in Table 4.1. Flocks were
largest in the summer season and lowest in theewsgiason. However, there were no significant
differences (P>0.05) in flock sizes in autumn, winand spring season. Flocks comprised of
cocks, hens and chicks at an average ratio of 3..5[he highest flock sizes of 23.3 (+ 2.05
SEM) were observed in the summer season, whileetst of 17 (£ 2.02 SEM) were observed in
the winter season. Significantly higher proportiofghicks (in relation to number of hens) were
recorded during the summer season, while the lo@esD.05) proportions were recorded in
winter season as shown in Figure 4.1 (See Appeadixalso for monthly variations). Chicks
hatched and chickens received as gifts represémeeanly entries observed in the current study.
However, the majority of these entries were chit&tched. The number of eggs laid and chicks
hatched was significantly (P<0.05) higher in thenmwer season compared to the other seasons

as indicated in Table 4.1. Consequently, the entédies were higher (P<0.05) during this season.
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On average, each hen had 3.3 clutches per annumband 12 eggs per clutch, with hatchability
of close to 70%. However, eggs laid per clutchadvin seasons and ranged from 6 to 19 in
winter and summer respectively. Most hens incuba&ggs outside the chicken structures in
bushes and along the fences of kraals, this result¢he farmers not knowing the actual eggs
laid due to losses, especially eaten by dogs. &nin the form of chicks hatched and gifts
received were at 6.2 birds per month, on averagéewA (15%) farmers consumed eggs laid,

while the rest allowed the hens to incubate allethgs.

Consumption of chickens and mortality of chicks,na&jor points of exits in the study, were
more pronounced (P<0.05) in the summer seasontkiganther seasons as indicated in (Table
4.1). There were three isolated cases, where brbedg were preyed upon during incubation,
outside chicken houses. Otherwise, adult chickentatity was rare (P>0.05) throughout the
study period (Figure 4.1). Main causes of chick talddy as reported by the farmers were the
cold weather, internal and external parasites, eélsag predation. Other chicken exits included
sales, and gifts (Table 4.1). Exits such as slarghsales and gifts (donations) were restricted to

adult birds. However, more cocks than hens (P<0n@s® used for such exits.

Farmers occasionally sold hens and cocks with urad#s characteristics as a way of culling
their flocks and generating income. Such charasttesi included poor egg production, small
size, or bad temperament such as pecking othes.tdickens were sold at an average of R50
(USD7.55) each. However, prices were negotiablecdeing on the size of the chicken, the
relationship between the farmer and the custonmer h@w desperate the farmers were for cash.

Sales were generally low in all seasons but peakethg the summer season as indicated in
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Table 4.1: Seasonal least-square means (x SEM) altage chicken flock sizes, entries and exits

Season
Summer Autumn Winter Spring

Entries

Chicks hatched 11.3+ 195 41+0.4 45+09 6.8+0.53

Gifts 0.7 +0.23 0.3+0.18 0.3+0.18 0.4 +0.08

Total Entries 11.4 +2.75 42+04 46+0.9 7.4+0.68
Exits

Consumed 2.6 +0.63 0.9+0.8 1.2+0.76 1.3+0.5

Mortality 5.1+0.78 2.6 +0.02 1.9 + 0.65 28+0.8

Sales 2.3+0.06 0.2+0.18 0.4 +0.08 0.3+0.18

Gifts 1.6 +0.43 0.1+0.08 0.1+0.08 0.7+038

Total Exits 13.7 +0.86 4.1+1.34 3.1+1.02 3.5+1.08
Flock size 23.3+2.08 19.4+1.73 17.0 £ 2.02 18.5 + 2.02
Change in flock size 2.5+094 -0.9+0.2 1.0 + 0.48 0.5+0.29
Flock size ranges 19 to 27 16 to 26 12to 24 1B31to

a4/3lues in the same row with different superscriss significantly different (P<0.05)
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4.4  Discussion

This study revealed that village chicken flocksiedrin various seasons of the year, with more
exits than entries of adult chickens recorded. [irhiged entries in relation to exits showed that
flocks were sustained by offsprings to replace @@ind lost breeding stock which agrees with a
report from a similar study in Malawi (Gondwe andoMiy, 2007). Village chickens had
multiple roles as also previously observed by reseas in other countries (Dessie and Ogle,
2001; Gondwe and Wollny, 2007), which accountedtl@ir exits. However, similar studies in
other African countries demonstrated chicken extigch were not observed in this study. These
exits included exchanges of breeding stock andofighickens for sacrifice (Dessie and Ogle,
2001; Gondwe and Wollny, 2007). This variation magy attributed to the fact that village
chicken production varies from area to area depgnain the socio-economic, cultural and

biological factors (Muchadew al., 2007).

The observed increase in chicks hatched after ihéewseason can be attributed to increased
photoperiod which initiates reproductive developm@iingfield et al. 2000). When there is
sufficient exposure to day-length, light energy denverted into nerve impulses in the
hypothalamus of the birds. These nerve messagesilate the release of luteinizing hormone
releasing hormone (LHRH), which travels in the hisibeam to the anterior pituitary to
stimulate the production and release of folliclenstating hormone (FSH) and luteinizing
hormone (LH) (Lewiset al. 2010). This process does not occur until the thglamus is
functionally mature (able to respond to both lightl hormone feedback mechanisms). The FSH

and LH act at the level of the ovary or testes timdate follicle and sperm production,
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respectively (Robinson and Renema, 1999; Leaved. 2010), consequently increasing chicken

productivity.

Closely related to increased daily light expostine, abundance of feed in the summer season
supports egg production. The birds get abundamanprotein by picking up worms, snails and
insects during the summer season (Alateg. 2009), which improves chicken productivity. The
observed predation of chicks in the current stualycars with earlier reports which established
that village chicken production systems are charagd by low survivability and high
mortalities of chicks (Pickworth and Morishita, ZQiswaset al. 2008). The high levels of
predation among chicks can be attributed to theresging system which exposed them to
predators. Although predation of adult chickens wa® in the current study, some predation
related losses were observed where hens nestedauizhted outside chicken houses as a result
of poor housing management. This may be due tofdbe that as a result of changes in
physiological status, broody hens become weakean(@et al. 2006) and thus vulnerable to

predators.

Chick mortalities in the cold season could havenbdee to some of the extremely cold
temperatures (4°C) experienced in the current stnelg. Halimaet al. (2007) also reported cold
related chick mortalities in a similar study in Bina. This may be due to poorly developed
thermoregulation in chicks (Aulie, 1976) which casishem to die easily when they are exposed
to low temperatures. Conversely, the high numbechatks hatched observed in the summer
season translated to high chick mortalities, madig to predation. Furthermore, the hot and

humid atmosphere prevailing during the summer seassated a favorable environment for the
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development of parasites and parasitic diseasesi(liosis and helminthasis). The high number
of parasites in this season could have also resiit@igh chick mortalities and reduced growth
performance. This could be attributed to the fdwt tchicks are usually less resistant as

compared to hens and cocks.

Previous researchers reported that most rural farmesort to the use of EVM for controlling
parasitic infections and treating diseases (McDetial. 2006; Muchadeyet al. 2007; Mwale

and Masika, 2009) which is concurrent with whanfars acknowledged in the present study.
However, it is imperative to detail the study of M\Wused and how they are used to ascertain
their efficacy against health challenges as wekdscate the farmers on how best to use these

alternative remedies.

Chicken flocks in the present study were mostly posed of chicks, hens, and cocks,
respectively. It was prudent for farmers to raiserenhens than cocks as this enhances a faster
growth of the chicken flocks due to increased numifelaid eggs and subsequently chick
hatched. Thus, hens were mostly retained for bngegiurposes whilst most cocks were
consumed or sold in cases of emergencies. Thigfind similar to previous reports (Tadede

al. 2003; Mammoet al. 2008), which indicated that hens were retainedlaonks and only
slaughtered when seen to be unproductive or vedy Barmers could also be advised to
exchange breeding stock with other farmers to img@rihe productivity of their chickens and
avoid the possibility of inbreeding. However, thigay present a possibility of introducing
diseases across chicken flocks. Thus farmers hlmaeerisult the veterinary services for advice

about the best practices to do so.
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The study revealed that some farmers used villdgekens as gifts mainly during the festive
season as a way of nurturing their social netwofksends, relatives and neighbors. These were
significant gifts because farmers viewed villagekéns as a delicacy as supported by Moeeki
al. (2010). The peak of chicken slaughters for congionpvas observed in the summer season.
This could be primarily associated with the occoceeof the festive season (Christmas and New
Year) during this time of the year. The associatbrseason with some exits was also reported
by Gondwe and Wollny (2007). Besides farmers’ oajeptic preferences, the option of
slaughtering a chicken could have been affordablepared to other larger livestock such as
goats, pigs, sheep and cattle. Mwale and Masik@9QReeported that chickens are mainly kept

for family food security. This also concurs withdings of the current study.

Research on village chicken production in seveeaketbping countries has shown that eggs per
clutch, clutches per year and hatchability varyedydranging from 6-20, 1.1-4.5 and 50-86%,
respectively (Missohoset al. 2002; Igbal and Pampori, 2008; Aldetsal. 2009; Olwandet al.
2009). This may be attributed to variation in maragnt practices as supported by Pedersen
(2002), who demonstrated a correlated poor managearel poor egg production. Similarly,
cock to hen ratio varies from season to seasonframd place to place. Kaudia and Kitalyi
(2002) reported a one cock for 2.9 hens in Kenga Mopate and Lony (1998) observed a cock
to hen ratio of 1:6 in Chad. Gondwe and Wollny (20@lso reported a different ratio of one
cock to 4.7 hens compared to a ratio of 1:5 in ghesent study. These differences may be
attributed to the variation in the roles of chickescross cultures. For example, Gondwe and

Wollny (2007) reported that farmers used chickengommunal ceremonies such as funerals
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which were not observed in the present study. thtixh, the skewed ratio observed in this study

is attributed to the fact that farmers preferrdtirgpcocks to hens as highlighted earlier.

Besides socio-cultural and management differenbesyis et al (2007) reported that egg
production, flock composition and dynamics may fiected by type of breed. For example, the
Venda breed which is late maturing has fewer ckgcper annum compared to the early
maturing Naked Neck breed of the same age (Not@s 2007). Ideally, the number of clutches
will translate to number of chicks hatched per anpthough this may also depend on the
number of eggs laid and hatchability per clutchugioreed differences affect number of entries
per annum. However, the current study did not fooasthis subject. Future studies are

recommended to establish the effect of village laicbreed on productivity.

4.5  Conclusion

Basically entries observed during the study were tduchicks hatched and chickens presented as
gifts, while exits included consumption, gifts, esl cold, parasitism and mortality due to
predation. Migration of chickens in and out of #scwas highest in the summer season,
followed by autumn, spring and winter seasons, hat torder. Interventions must focus on
improving the productivity of chickens as increasefiock size will improve the livelihoods of
rural farmers in terms of food security and incogemeration. Furthermore, extension services
for village chickens must take note of the factt inaproving reproductive performance alone
will not guarantee increased flock sizes if motyais not reduced. In an effort to combat such
uneconomic losses, it is imperative to establisisea of mortality. Chicken farmers perceived

parasites and diseases to be one the main casuesriaiity. Thus, it is imperative to capture
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detailed information on these health managemen¢caspHaving established the impact of
seasonal variations on flock dynamics in this chgpthe next Chapter focuses on health

challenges encountered by farmers and the methegisused to control diseases and parasites.

4.6 References
Aboe, P. A. T., Boa-Amponsem, K. Okantah, S. A., Bler, E. A. Dorward, P. T. and
Bryant, M. J. 2006. Free range village chickens on the AccranplaGhana: Their husbandry

and productivity. Tropical Animal Health and Protian, 38: 235—-248.

Alders, R. and Spradbrow, P.2001. Controlling Newcastle disease in Villageckkns ACIAR

Monograph82: 112.

Alders, R. G., Spradbrow, P. B. and Young, M. P2009. Village chickens, poverty alleviation
and the sustainable control of Newcastle diseaseeldings of an international conference held

in Dar es Salaam, Tanzania, 5—7 October 2005. AQPAdteedings No. 131, pp 235.

Aulie, A. 1976. The pectoral muscles and the developmenheynoregulation in chicks of
Willow Ptarmigan Lagopus 1. lagopus. ComparativecBemistry and Physiologyg3: 343-

346.

Biswas, P. K., Christensen J. P., Ahmed, S. S. WBarua, H., Das A. and Rahman, M. H.
2008. Avian influenza outbreaks in chickens, Badgih. Emerging Infectious Diseaség:

1909-12.

81



Dessie, T. and Ogle, B2001. Village poultry production systems in then®al Highlands of

Ethiopia. Tropical Animal Health and Producti®3; 521-537

Gondwe, T. N. and Wollny, C. B. A.2007. Local chicken production system in Malawi:
household flock structure, dynamics, management fawlth. Tropical Animal Health and

Production,39: 103-113.

Gueye, E. F.2009. The role of networks in information disseation to family poultry farmers.
World’'s Poultry Science Journal, 65: 115-123.

http://journals.cambridge.org/action/displayFultittype=1&fid=4492736&jid=WPS&volumeld=

65&issueld=01&aid=449272@Accessed: 6 November, 2010).

Halima, H. M. 2007. Phenotypic and genetic characterizatiomaifjenous chicken populations
in North-West Ethiopia. Ph.D Thesis. Submitted be ffaculty of natural and agricultural
sciences department of animal, wildlife and gras$l&ciences. University of the Free State,

Bloemfontein, South Africa.

Igbal, S. and Pampori, Z. A.2008: Production potential and qualitative traifsindigenous
chicken of Kashmir. Livestock Research for Rural v&@lepment 20, 182 from

http://www.Irrd.org/lIrrd20/11/igba20182.ht(Accessed: 20 November, 2011).

82



Kaudia T. J. and Kitalyi A. 2002. The Bangladesh Model and Other Experientdsamily
Poultry Development. Commercializing rearing of lage chicken in Kenya,

http://www.fao.org/ag/againfo/themes/en/infpd/doemms/econf bang/add paper12.html

(Accessed: 6 November, 2011).

Kingori, A. M., Wachira, A. M. and Tuitoek, J. K. 2010. Indigenous Chicken Production in

Kenya: A Review. International Journal of Poultigiehce9 (4) 309-316.

Lewis, P. D., Danisman, R. and Gous, R. M2010. Photoperiods for broiler breeder females
during the laying period. Animal and Poultry SciendJniversity of KwaZulu-Natal, South

Africa. 89 108-114. http://ps.fass.org/content/89/1/108gdi+html (Accessed: 3 November,

2011).

Mammo, M., Berhan, T. and Tadelle, D.2008. Village chicken characteristics and their
seasonal production situation in Jamma District,ut®&o Wollo, Ethiopia, 20: 109.

http://www.Irrd.org/lrrd20/7/meng20109.ht(Accessed: 6 November, 2011).

Maphosa, T., Kusina, J., Kusina, N. T. Makuza S. ah Sibanda S.2005. A monitoring study
comparing production of village chickens betweemmpownal (Nharira) and small-scale
commercial (Lancashire) farming areas in Zimbabweavestock Research for Rural

Development, 16, http://www.cipav.org.co/lrrd/Ir@lT/maph16048.htn{Accessed: 3 August

2010).

83



Mapiye, C., Mwale, M., Mupangwa, J. F., Chimonyo, M, Foti, R. and Mutenje, M. J.2008.
A research Review of Village Chicken production stoaints and opportuinities in Zimbabwe.

The Asian-Australasian Association of Animal Pradlut Sciences?1(11) 1680-1688.

McDevitt, R. M., Brooker, J. D., Acamovic, T. and Parks, N. H. C. 2006. Necrotic enteritis;

a continuing challenge for the poultry industry. Ndts Poultry Science Journ@R: 221-247.

Missohou, A., Dieye, P. N. and Talaki, E2002. Rural poultry production and productivity in
southern  Senegal.  Livestock Research for Rural Dpwent, 14. 2,

http://Irrd.cipav.org.co/lrrd14/2/miss142.hifAccessed: 20 November, 2011).

Mopate, L. Y. and Lony, M. 1998. Survey of family chicken in the rural ardaNtDjamena,

Chad,_http://www.cipav.org.co/lrrd.lrrd11/2/chad14tPn, (Accessed: 3 May, 2011).

Moreki, J. C. 2010. Village poultry production in Serowe-Palaseé-district of Botswana.

Livestock Research for Rural Developme2iz;, 5, http://www.lrrd.org/Irrd22/3/more22055.htm

(Accessed: 6 November 2011).

Moyo, S. 2009. Alternative practices used by resource-ithitarmers to control fleas in free-

range chickens in the Eastern Cape Province, S&utta. MSc thesis. Department of Livestock

and Pasture. University of Fort Hare, Alice, So@ifhca.

84



Muchadeyi, F. C., Sibanda, S., Kusina, N. T., Kusi J. and Makuza, S. M.2005. Village
chicken flock dynamics and contribution of chickeéashousehold livelihoods in a smallholder

farming area in Zimbabwe. Tropical Animal Healtlddroductior87: 333-344.

Muchadeyi, F. C., Wollny, C. B. A., Eding, H., Weignd, S., Makuza, S. M. and Simianer,
H. 2007. Variation in village production systems agp@yro-ecological zones of Zimbabwe.
Institute of Animal Breeding Mariensee. Federal édgsh center. Germany. Tropical Animal

Health and Productio9: 453-461.

Mwale, M. and Masika P. J.2009. Ethno-veterinary control of parasites, managnt and role
of village chickens in rural households of Centaligrict in the Eastern Cape, South Africa.

Tropical Animal Health and Productiof]: 1685-1693.

Norris, D., Ngambi, J. W., Benyi, K., Makgahlela, M L., Shimelis, H. A. and Nesamvuni, E.
A. 2007. Analysis of growth curves of indigenousendénda and Naked Neck chickens, South

African Journal of Animal Scienc8y: 1.

Olwande, P. O., Ogara, W. O., Okuthe, S. O., MucheinG., Okoth, E., Odindo, M. O., and
Adhiambo, R. F. 2009. Assessing the productivity of indigenousckéns in an extensive

management system in southern Nyanza, Kenya.

Pedersen, C. V.2002. Production of Semi-scavenging Chicken in@&bwe. PhD Thesis the

Royal Veterinary and Agricultural University, Copegen, Denmark.

85



Pickworth, C. L. and Morishita, T. Y. 2007. Common External Parasites in Poultry: Licd a

Mites. Ohio State University Extension Fact Sh¥eterinary Preventive Medicinéd: 03.

Robinson, F. E. and Renema, R. A1999. Principles of Photoperiod Management in Hema
Broiler Breeders. Technical News. Department ofié&gtural, Food and Nutritional Science,

University of Alberta, Canada 7(1). http://www.cewéntress.com/publications/documents/TN-

Summer-99.pdfAccessed: 3 November, 2011).

Shanta, I. S., Begum, N., Anisuzzama, A. S., BaN]. and Karim, M. J. 2006. Prevalence and
Clinico-Pathological effects of ectoparasites ie thackyard poultry. Bangladesh Journal of

Veterinary Medicine4: 19-26.

SAS. 2003. Statistical analysis system user’s guide Estition), Version 6, (SAS Institute Inc.,

Raleigh, North Carolina, USA).

Swatson, H. K., Tshovhote, J., Nesamvumi, E, RanweidN. E. and Fourie, C. 2002,
Characterization of indigenous free ranging poulgsoduction systems under traditional
management conditions in Vhembe district of the pdmo Province, South Africa,

http://fao.org/ag/againfo/themes/en/infpd/documipaisers/2004/5vhembel1109.pdAccessed:

7 June, 2010).

Tadelle, D., Million, T., Alemu, Y. and Peters, KJ. 2003. Village chicken production systems

in Ethiopia: 1. Flock characteristics and perforoarLivestock Research for Rural

86



Development,1(15) 111, http://www.Irrd.org/Irrd15/1/tadeal51.htfAccessed: 06 November,

2011).

Wingfield J. C., Jacobs, J. D., Tramontin A. D., Pdito, N., Meddle, S., Maney, D. L., and
Soma, K.2000. Toward an ecological basis of hormone-baamieractions in reproduction of
birds. In: Wallen K, Schneider JE, editors. Reputaun in context. Cambridge: MIT Press, pp

85-128.

87



Chapter 5: Health challenges and remedies used bgrimers in village chicken

production in Amatola Basin of the Eastern Cape Preince, South Africa

(Submitted for publication to the African Journal for Agricultural Research)
Abstract
Scavenging chickens are usually prone to diseases parasitic infestations. However,
information is lacking on village chicken healtlespite the fact that up to 80% of the chicken
population in most developing countries is keptrbyal households as village chickens. The
objective of this study, therefore, was to deteemuillage chicken health problems and the
remedies applied to manage these problems. Da@gathered using a questionnaire survey of
81 households identified through snowball sampligghnique. Most farmers (81.5%)
acknowledged that their chickens had health problebthe health problems encountered were
diseases (16.9%), parasites (21.6%), both paraaitdsdiseases (40.7%), and wounds (2.4%).
Diseases and parasites adversely affected produdiw causing mortality, reducing growth and
minimizing egg production at all stages of growkhe majority (77.5%) of farmers made use of
local knowledge in the form of medicinal plants fogating diseases and controlling parasites,
mainly because the plants were locally availableap and perceived to be effective. Further
studies are recommended to establish the prevatdribe perceived health challenges as well as
the efficacy of alternative remedies used by faemer

Keywords: Diseases, ethno-veterinary, medicinal plants, gasasural

5.1 Introduction
Despite the fact that up to 80% of the chicken pefmn in Africa and Asia is kept by rural

households as free-range or village chickens (Aii0; Henninget al. 2007), information on
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the health of these village chickens is scantylagé chickens are usually kept by resource-
limited farmers with minimal input, hence relatiydligh mortality, regardless of cause, tends to
be tolerated (Acavomiet al. 2005). Production of village chickens is often reluderized by
parasitic infestations and concurrently a rangdis¢ases (Permin and Pedersen, 2002). This is
attributed to poor health management practices lwhegacerbate diseases and parasitic
infestations culminating in losses through comps®adi production performance and mortality
(Perdersen, 2002; Kaufmahal. 2007). Although this is experienced more in caglsre there

is little input and less so with higher input syssge chicken-keepers aspire to have higher

survivability and health in their flocks (TadellecaOgle, 2001; Perdersen, 2002).

Various conventional drugs for treating diseasas@mtrolling parasites of chickens have been
effectively developed globally (Maphosa et2004). Since the Eastern Cape Province is one of
the poorest in South Africa (Shigadhla, 2008), rmesburce-limited farmers cannot access these
drugs due to lack of funds (Mafu and Masika, 20M@@jale et al. 2005). As a result, the majority

of these farmers resort to using alternative reegdiuch as ethno-veterinary medicines (EVM)
to control or treat diseases (Mapisteal. 2008; Mwale and Masika, 2009). The objective @ th
study, therefore, was to determine health problemdllage chickens as perceived by farmers

and the remedies they applied to manage thesegpnsbl

5.2 Materials and Methods
5.2.1 Studyarea

The details on the description of the site aremyiveSection 3.2.1.
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5.2.2 Sampling procedure and data collection

The sampling procedure and data collection desagioutlined in Section 3.2.2.

5.2.3 Statistical Analyses

The collected data were analyzed using the StalisRackage for the Social Sciences (SPSS,

2009). Descriptive statistics and cross tabulatvere computed.

53 Results

5.3.1 Health challenges

About 82% of the farmers acknowledged that theiclkdns had health problems which varied

from; diseases, internal and external parasitesywanunds as indicated in Section 3.3.6. Farmers
indicated that the diseases and parasites hadsadetects on chickens which included, in order
of priority, mortality (31.1%), reduced growth (366) and low egg production (24.1%). Some

(36.8%) farmers were of the opinion that diseasgdents varied with season, being more
prevalent in summer than in winter. However, thejamiy did not notice any seasonal

differences in chicken health problems.

5.3.2 Control remedies used against health challenges

The majority of farmers (70%) affirmed that thewdted diseases and controlled internal
parasites. Although phytotherapy usiAlpe ferox was most commonly used (82.7%) form of
remedy to treat diseases and control endoparasiteflew of the farmers (6.5%) used a
conventional remedy: Terramyicn powder (oxytetréiogc HCL). Similarly, most respondents

(74.1%) controlled external parasites using altivreaemedies such as medicinal plants, while a
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few (3.7%) also used Karbadust (carbaryl 5%), aventional drug. Alternative remedies used in
control of external parasites are shown in Table Farmers did not have any program for
controlling chicken health challenges. The remediese administered in the same way for

different chicken age groups.

Table 5.2 shows the medicinal plants used by fasnagainst diseases and parasites. The
popularity of phytotherapy was attributed to thetftnat farmers were able to get them locally
(63%), and were perceived as effective (46.9%) a@rehp (2.1%). Farmers’ experience in the
use of alternative remedies ranged from 10 to Srsyeand mainly depended on information
shared orally amongst family members and relat{v@s6%), neighbours (12.9%), local leaders

(9.5%) and friends (6.4%).

As depicted in Table 5.1, some farmers also usednge of chemicals to control chicken
external parasites. These chemicals included ilcsges Kemprin (Cypermethrin 20%) and Blue
death (phenothrin 0.3%), disinfectants Madubula aeges fluid (carbolic acid 13%), Doom

spray (d-phenothrin 0.4%) and used petrol engihe oi
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Table 5.1: Remedies used in the control of Externglarasites in village chickens

Remedy Application method Farmers using remedy (%)
Kemprin (Cypermethrin 20%) Dipping/dusting 2.3

Plants (Juice, cold/hot ash) Dipping/dusting 36.9
Madubula (carbolic acid 13%) Dipping 28.7

Jeyes Fluid (carbolic acid 13%) Dipping 16.7

Doom Spray (d-phenothrin 0.4%) Spray 3.2

Used petrol engine oill Smearing 3.2

Blue death (phenothrin 0.3%) Dusting 2.3
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Table 5.2:

Medicinal plants used in controlling paasites and treating diseases

Scientific Common/ local name (%) Disease or Parasite  Preparation method Route of Age/stage of
Farmers controlled Administration control
the
plant
Aloe ferox Mill Bitter or red aloe/lkhala 77.5 Diseases and Internal Chop leaves, mix with  Drinking/oral All stages
Parasites cold water
Lippia javanica Lemon bush/Inzinziniba 22.7 External Parasites Burn the whole leafto  Aerosol All stages
(Burm.f.) Spreng ash, the smoke drives (especially
away parasites laying hens)
Euphorbiaingens  The tree of twins/Umhlontlo 2.3 External Parasites Crushed and soaked in Smearing All stages
water (infusion)
Calpurnia aurea Natal 7.5 External Parasites Crushed and soaked in Dipping All stages
Laburnum/Umhlahlampetu water overnight
(infusion)
Cultia pulchella Warty-fruited clutia/Umbheza 4.4 External Parasites Crushed and soaked in Dipping All stages

water for a while/
overnight (infusion)
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5.4  Discussion

In the current study chicken health challengese@iss and parasites) may be attributed to the
scavenging system (Chapter 3) used by the farnsersported in previous studies (Acavordic

al. 2005; Henninget al. 2007). Allowing different chicken age groups tove@nd feed together
exposes young chicks to diseases. However thesaghaly not be affected because some may be
resistant while others may be carriers. In addjtiba chicken flocks utilize almost the same land
consistently, resulting in a build-up of diseasaistiag organisms, which exposes them to
diseases and parasites. The system also exposdsdkens to possible transfer of diseases from
wild birds as supported by Acavonetal. (2005). Furthermore, while scavenging for theodp
chickens came in contact with flocks of differemukeholds at village level which increased
their susceptibility to diseases and parasiticgtafeons. Thus even farmers with few chickens

were faced with more or less the same chickenlnehHllenges.

Ogleet al. (2004) stated that shortage of nutrients, sughraiein, in scavenging feed resource
base is not presumed to be a major constraint. iSHiecause village chickens are expected to
get adequate protein from scavenging insects aadss(Mapiye et al. 2008). However, in
contrast, Swatsomt al. (2002) reported that protein is usually a limitingtrient in village
chicken production. In the current study, farmeerevuncertain of the quantity and quality of
feed each bird got during scavenging and througiplementation. Thus, it is possible that
deficiencies of nutrients such as proteins, minaral vitamins may have occurred. Deficiencies
could have led to poor growth and development aékems as well as vulnerability to health
challenges as supported by Pedersen (2002). Fordhey Acavomicet al. (2005) stated that

some cases of ill-health occur because of laclkeed fand nutrients, as well as the consumption
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of feedstuffs that contain toxic or anti-nutritibhaompounds. Improved nutrition and
management could result into reduced losses coupitgdimproved productivity that could

improve the general livelihoods of the farmers.

Most farmers in the current study perceived pagasénd diseases as the main contributors to
mortality of chickens. This is contrary to previosisidies of Adene and Dipeolu (1975), and
Mwale and Masika (2009) who reported that parasitese perceived to be the main cause of
chicken mortality in rural areas. The deviatioanfr previous studies could be because these
researchers focused on parasites while the curesetarch focused on all health challenges.
However, it should be noted that these are farmergptions. Validation studies would have to

be conducted so as to confirm the farmers’ peroepti

In cases where no seasonal variations in the mewgalof diseases and/or parasitic infestations
were reported, it is possible that these farmeidsndi render enough attention to their chickens.
Few farmers actually inspected their chickens. Théle it difficult for diseases and parasitic
infestations to be detected between seasons. Tidbtiom of the material used for constructing
house structures may also have constituted a fagotiding place for external parasites

aggravating chances of ectoparasite infestatiottgwa flock.

As observed in previous research done in Kwa-ZuaiaN(Swatsoret al. 2001), Limpopo
(Swatsonet al. 2002) and in the coastal areas of the Eastern (dpale and Masika, 2009),
most farmers resorted to the use of medicinal pldattreat diseases and control parasites,

regardless of farmers’ level of education. Thisbiscause South Africa is endowed with
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invaluable medicinal plant resources that are claap accessible to resource-limited farmers
(Masokoet al. 2007). Most farmers had difficulties in accesstmgventional drugs because of

what was considered to be high costs by the mygjofitthe respondents who are pensioners
dependent on social grants (approximately USD168npmnth) for their livelihoods. An extra

expense on chicken drugs could have presented sti@i@ on the farmers’ meagre income. In
addition, lack of extension services on chickenblansliry had a significant effect on access to
drugs because most (93.8%) farmers did not knowogpjate drugs to be used in the treatment

of chicken diseases or parasites.

Aloe ferox was widely used and perceived to be a miracletplaad for almost any ailment.
This plantis found abundantly in the Western and Eastern @apeinces of South Africa and
has been part of the traditional healing practamesng the indigenous people for centuries (Van
Wyk et al., 2002).Aloe ferox has also been reported to be used in the corftrticks and tick-
borne diseases (Masika and Afolayan, 2002; Moyo Miagika, 2009); diseases and internal
parasites in village chickens (Dold and Cocks, 20dWale and Masika, 2009). This plant
contains aloin, a compound used as a stimulantiexéSchmelzeet al. 2010). In a study on
toxicology of A. ferox leaf extract in rats, Mwale and Masika (2010) régpad that this plant is
potentially toxic if used continuously for more thd4 days at 400mg/kg. However, in the
current study farmers chopped fresh leaves anthpuat in drinking water for chickens to drink.
In this way an infusion is made, which is far lessencentrated compared to toxic levels
reported by Mwale and Masika (2010). This couldlaxpwhy no toxicity of the use of this

plant has been reported amongst these farmers.
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Calpurnia aurea (Aiton) Benth was previously reported to be usedtifie treatment of diseases
and control of parasites both in humans and anirffdtebe and Ayehu, 1993; Tadegal.
2005). Farmers in South Africa use the leaves awdpred roots o€alpurnia spp. to kill lice,
maggots and to relieve irritation on animals (Adexet al. 2008). Soyelu and Masika (2009)
reported that the leaves Gllpurnia aurea (Aiton) Benth were used to treat maggot-infested
wounds. Moyo (2009) also affirmed the practicels tise ofCalpurnia aurea leaves to control
ectoparasites in Amatola Basi@alpurnia aurea possesses quinolizidine alkaloids which are
toxic against external parasites such as licestidleas (Wakaet al. 2004; Zorloni, 2007;
Adedapoet al. 2008; Moyo, 2009). Thus this medicinal plant coblze been effective in the

control of chicken external parasites.

Masika and Afolayan (2002) reported the usd.igipia javanica for the control of tick-borne
diseases. Mwale and Masika (2009) further repattteduse of the same plant in the control of
external parasites in laying hens, in the coastdsaof the Eastern Cape, which is consistent
with the findings of the current study. This plaointains essential oils, such as geranial, neral,
limonene, germacrene-D, camphor, linalgskaryophyllene and myrcene, which are effective
in killing and/or repelling external parasites (D&lff, 2007; Matlebyanest al., 2010; Magano

et al. 2011). Thus this validates the use of this planthie farmers to control external parasites.

Although research on the chemistry and pharmacopwgperties ofEuphorbia ingens has not
been exhaustive, its profile toxicity levels havweeb established to be high (Schmelaeal.
2010). The latex of this tree is extremely toxic aan cause severe skin irritations, blindness

and severe illness to humans and animals if swaltb¢g&chmidtet al. 2002). Conversely, the
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plant has also been discovered to posses mediopéfties, if correctly applied, treating skin
diseases, skin and eye infections, and wound lie@ian Wyk, and Gericke, 2000). However,
Schmelzeret al. (2010) reported that its use as traditional meeicshould be discouraged
because of its toxicity. Thus, farmers must beioaetl on the possible dangers of using this
plant. From the results of a study by Moyo (20a®90% concentrate@ultia pulchella juice was
reported to be effective in the control of chickieas. Thus use o€. pulchella may be
recommended but caution should be taken as the pfithis plant produces irritant effects on

humans (Watt and Breyer-Brandwijk, 1962).

Karbadust (carbaryl 5%) is an insecticide dustiogygher prescribed for use in poultry, however,
very few (3.7%) farmers reported using it. This vadisibuted to its inaccessibility in terms of
cost and distance (Mwale and Masika, 2010). Thisventional drug (Karbadust) is effective
against red mites and tampans. Mortlal. (2010) alluded to Karbadust as a common chemical
dust used by the farmers across the districts isvi@na. Although disinfectants (Madubula and
Jeyes fluid) used by farmers in the current studyy mave been effective because of their
chemical properties, they are however, corrosive @ray adversely affect the skin and eyes
upon prolonged and repeated usage (Chem Alert Rep@09). If the tar acids and sodium
hydroxides contained in these disinfectants findirttway to water bodies, they have the

potential of being lethal to aquatic life (Chem AlReport, 2009).

Although Doom Spray and Blue death are effectivéhim environmental control of parasites, ,
they are not recommended for use on animals argdiaive the potential to cause, toxicity in the

chickens and contamination of their products. Dd&&pnay (d-phenothrin 0.4%) contains a type
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1 pyrethroid (d-phenothrin) with a low level of toiy registered for use against external
parasites (Gat al. 1999). Blue death (permethrin 0.03%) is also aatrepectrum synthetic
pyrethroid insecticide used against a variety afeats. Farmers must be cautioned on the

dangers of using such chemicals not prescribethér chickens.

Although use of used petrol engine oil may havenbeféective in controlling external parasites
such as ticks as earlier reported by Moyo (20G93hould not be encouraged. This is because
used oil contains heavy metals such as zinc, coppérlead which can either kill or become
concentrated in both plants and animals (Savet@Vv. 2003). Furthermore, upon consumption in

plants or animals, these heavy metals might be fodtmhumans.

The use of chemicals which are not prescribed $er in chickens, such as Kemprin (a garden
insecticide) indicates an element of ignorance,relne farmers are not aware of what to use to
mitigate the village chicken health problems they faced with. This could also be a sign of

desperation, with farmers having no other optiohtbwse whatever resource is available. This
is dangerous, however, because it could resulhdesired poisoning and possible residues in the

chicken products (eggs and meat) as reported bgiiomi(2009).

5.5 Conclusion

The study revealed that village chickens were tepoto be affected by health challenges
(parasites and parasite-induces diseases) whioh tiwermain contributors to chicken mortality.
Farmers used a wide range of remedies to contesietihealth challenges. However, medicinal

plants were the most common reme#ipe ferox was the plant used to control internal parasites
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and treat diseases, whllejavanica was mostly used for external parasites. Altereatamedies
were perceived to be very effective in treatingedises and controlling parasitic infestations. It is
crucial to establish the seasonal prevalence of ghmsite infestations to ascertain the
perceptions of farmers. The subsequent chaptanesithe seasonal prevalence of endoparasites

in the village chciekns.
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Chapter 6: Seasonal prevalence of gastrointestingharasites in village chickens: the
case of Amatola Basin, South Africa
(Submitted for publication to the Journal of Parasitology Research)
Abstract
Endoparasites impede chicken productivity by desirgagrowth rate, causing diarrhea as well
as increasing mortality, in extreme cases. A stuyhe prevalence of gastrointestinal parasites
in village chickens was carried out in Amatola Bagihis was designed to establish the seasonal
prevalence of endoparasites in village chickensotal of 20 households were selected through
purposive sampling to participate in this invediga Monthly compound sampling of fresh
faecal matter was conducted in each householda fgear. Nematode and cestode eggs and
coccidian-oocysts were determined by the modifiedangtative McMaster (floatation)
technique. Qualitative sedimentation technique wasd to determine trematode eggs. The
prevalence and intensity of endoparasites wereafsigntly (P < 0.05) higher in the summer
season compared to the other seasdhss was followed by the autumn, spring awihter
seasons, respectively. Nematodes had the highesberuof genera observed which included
Ascaridia galli, Heterakis gallinarum, Trichostrongylus tenuis and Syngamus trachea. For
cestodes, Raillietina cesticillus and Choanotaenia infundibulum species were identified.
However,C. infundibulum only occurred in the summer season. Protozoa diaccbocyst had
the highest prevalence and number of counts thautgtine study. There were no trematodes
demonstrated in this studyhe high prevalence of endoparasiteshe study area, especially in
the summer seasosiggest that the chickens may be heavily paraditize

Keywords: Endoparasites, helminthes, rural, scavenging;riage, season

108



6.1 Introduction

Village chickens Gallus domesticus) improve rural farmers’ livelihoods nutritionallynd socio-
economically (Matur, 2002; Mwale and Masika, 20099wever, these chickens are exposed to
various health challenges. In most rural commusiitibis is attributed to management practices
such as scavenging feeding a system which predisgbse chickens to the parasites and diseases
(Oniye, et al.2001). Endoparasitic infestations are very commworvillage chickens. The
chickens pick up the endoparasites in infectivgestadirectly by ingesting contaminated feed,
drinking contaminated water, or by eating infectedils, earthworms, or other insects as vectors
(Butcher and Miles, 2011). These parasites may etenfor nutrients and damage or block the
gastro-intestinal tract thus markedly impeding perfance of the birds and increasing
susceptibility to other diseases (Soulsby, 1982ddparasites may ultimately cause morbidity
and mortality, in the most severe cases, therelgnmining the role of village chickens in the

farmers’ livelihoods.

The main groups of gastro-intestinal parasiteshickens are nematodes, cestodes, trematodes
and protozoa. However, the trematode infestatioeshat very common in chickens (Luka and
Ndams, 2007; Oniye et al. 2001). Nematodes arenttst significant chicken helminthes species
both in number of species and the extent of darttage caus€lLuka and Ndams, 2007; Pam et
al. 2006). Protozoa (coccidia oocysts) are commorechicken production and may produce
moderate to severe clinical symptoms (Merck VeteginManual, 2011). The severity of
endoparasitic infestations, however, is primarigyetmined by the concentration of parasite eggs
and oocysts in the chickens’ environment (Magwishal. 2002; Permin and Hansen, 1998).

Other factors such as nutrition, type of breed, g health status of the chicken also contribute
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in the significance of the infestation. Furthermattee parasitic load varies with the seasons

being generally heavier in summer months than mevimonths (Salam et al., 2009).

Previous research in different countries demoredratarious endoparasites of village chicken
(Luka and Ndams, 2007; Mwale and Masika, 2010; 8igemet al. 2010). Mwale and Masika,
(2010) conducted a once-off study in the coastgiore of the Eastern Cape Province (South
Africa) to determine the prevalence of gastro-itibed parasites in village chickens. However,
this study did not account for the influence ofsse® on the prevalence of these parasites.
Furthermore, there is dearth of information in thdand region on the prevalence of
endoparasites in village chickens. Therefore, #tigly was designed to determine seasonal

prevalence of endoparasites in village chickens.

6.2  Materials and Methods
6.2.1 Studyarea
This study was conducted in the rural Eastern (Rqoerince of South Africa. Details on the

description of the sites are given in Section 3.2.1

6.2.2 Household selection

Household selection details are described in Seetid.2.

6.2.3 Temperature and humidity inside the chicken shelters

Data loggers (Major Tech-Elandsfontein, South Adyjcplaced in chicken houses of the
participating households, were used to record dailgperatures and relative humidity inside

chicken shelters throughout the monitoring study.
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6.2.4 Collection of faecal samples
Fresh faecal compound samples of village chickeeie wollected early morning from chicken
houses. This exercise was done monthly in eaclcipating household. The collected samples

were preserved in 10% formalin and stored in ay&idt 4°C before laboratory analysis.

6.2.5 Laboratory analysis

A modified quantitative McMaster (floatation) tectpne was used to determine faecal worm egg
counts. According to procedures by Hansen and R&894), four grams of faecal matter were
mixed with 56 ml of saturated solution of sodiumocide (floating medium). The mixture was
filtered through a tea strainer into a test-tubehilé/stirring the filtrate in the test tube, a
subsample was withdrawn using a Pasteur pipetted fboth sides of the McMaster counting
chamber, and left to stand for 5 minutes beforestliesample of the filtrate was examined under
a 10 x 10 magnification compound microscope. THmimthes eggs and coccidian-oocysts were
identified using a combination of keys by Soulsb982) and Foreyt (2001). The number of eggs
and oocysts per gram of faeces was obtained byipiyitig the total number of eggs counted in
the two chambers of the McMaster slide by the dilutfactor of 50 (Whitlock, 1948).
Assessment and identification of faecal mattertfematode eggs was carried out using the
sedimentation technique and keys developed by E@g801), Soulsby (1982) and Uhlinger

(1991).

6.2.6 Statistical analyses
Prevalence was calculated as the number of chiflkeks infested with a particular parasite

species, divided by the total number of chickertki sampled. Faecal egg and oocyst counts
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(FEOC) were logarithmically transformed usingotp normalize the data. PROC GLM of SAS
(2003) was used to determine the effect of seangr@valence of faecal egg and oocyst counts.
Comparison of means was done using the PDIFF pureg@$AS, 2003). PROC CORR (SAS,
2003) was also used to determine the correlatidrseasonal mean temperature and relative

humidity with faecal egg and/or oocyst counts.

6.3 Results

All chicken flocks examined were infected with vars species of gastrointestinal parasites
namely: nematodes, cestodes and protozoa. Howpkeralence of each species varied with
season as shown in Table 6.1. Mixed infections ehatodes, cestodes and protozoa were
common in the summer season of the current stu@pl€T6.1). The highest number of
endoparasites species observed were nematodestddeneggs encountered were Ascaridia
galli, Heterakis gallinarum, Trichostrongylus tenuis and Syngamus trachea, out of whichH.
gallinarum andA. galli were the most prevalent especially in the sumraasan. For cestodes,
Raillietina cesticillus and Choanotaenia infundibulum species were identified. HoweveL,
infundibulum only occurred in the summer and autumn seasoatZ®a coccidian-oocysts were
the most prevalent endoparasites through out tidy stollowed by the cestode cesticillus and

the nematodeA. galli andH. gallinarum, respectively.

The effect of season on the endoparasites egg@sts counts in village chickens is shown in
Figure 6.1 (See Appendix 9.3 also for monthly u#oizs). The prevalence and intensity of
endoparasites were significantly (P<0.05) highethia summer season compared to the other

seasons. This was followed by the autumn, sprivénter season, respectively, as indicated in
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Figure 6.1. However, the prevalence of internabpis in the winter and spring seasons were
not significantly different (P>0.05). Coccidian-gsts had the highest counts amongst all
gastrointestinal parasites. However, for egg cquhtgallinarum had the highest values through
out the study, whild. tenuis had the least values which were almost consisteatighout the
study (Table 6.1)Raillietina cesticillus initially had the lowest egg counts but increasdwm
the seasons changed from cold to hot (Figure BHgre was a significant positive correlation of
mean prevalence of endoparasites with mean tenyerand relative humidity as shown in
Figure 6.2. Appendix 9.4 shows monthly variationsmean prevalence of village chickens

endoparasites.

The comparison of seasonal mean temperature aaiivechumidity inside and outside chicken
houses is shown below in Figure 6.3 (See Appendixa®so for monthly variations). Mean
temperatures inside and outside chicken houses alBrest similar. Relative humidity inside

chicken houses during summer was higher than thieommmental humidity by about 9%.
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Table 6.1: Seasonal prevalence (%) of gastro-intesal parasites of village chickens

Season
Parasites Winter Spring Summer Autumn
Nematodes
Ascaridia galli 31.58 42.11 68.42 57.89
Capillaria species 10.53 10.53 21.05 15.79
Heterakis gallinarum 26.32 31.58 68.42 52.63
Trichostrongylus tenuis 0 5.26 10.53 10.53
Syngamus trachea 36.84 36.84 47.37 36.84
Cestodes
Choanotaenia infundibulum 0 0 26.32 15.79
Raillietina cesticillus 26.32 36.84 78.95 65.78
Protozoa
Coccidia-oocyst 52.63 57.89 89.47 73.68
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Winter

Spring

Season

Summer

Autumn

H Ascarida galli

® Capillaria

i Trichostrongylus tenuis

® Syngamus trachea

i Heterakis gallinarum

i Choanotaenia infundibulum
i Raillietina cestillus

i Coccidian-oocyst

Figure 6.1: Effect of season on lag (FEOC + 10) transformed endoparasites in village dbken
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6.4  Discussion

This study revealed a high prevalence of villageldm endoparasites which is consistent with
findings recorded by Matuet al. (2010) and Mwale and Masika (2009) who report@¢®% and
100% prevalence, respectively. The high valuesaetc&l egg counts and coccidian-oocysts,
especially in the summer season, suggest that hickens were heavily parasitized. The
multiplicity of gastro-intestinal parasites demaattd in the current study agrees with previous
research (Muhairwat al. 2007: Mwale and Masika, 2010; Nnadi and Geor@d02 The plural
parasite infestations show the serious extent whinghosis in the village chickens (Matetral.
2010). This is also supported by Pernsiral. (1997) who reported that in nature, scavenging
chickens often harbour more than one gastro-imaisiparasite species. Scavenging exposes
chickens to virtually all types of environment amehce, predisposing them to various forms of
infections (Maturet al. 2010). High prevalence of gastro-intestinal péeascontribute to major
production losses such as mortalities, reduced throate, poor egg lay and feed conversion
efficiency as reported by previous research (RLU€99; Nnadi and George, 2010). This is
particularly true for conjoint infestations with lhenthes and coccidia whose combined effects

on host metabolism could be devastating (NnadiGeorge, 2010).

Throughout the current study nematodes were thdé ommsmon parasites, a finding consistent
with Matur et al. (2010) who reported that nematodes constitutentbst important group of
helminth parasites of poultry in number of specieghe coastal region (Centane District) of the
Eastern Cape Province, Mwale and Masika (2010)rte@dhat nematodd. gallinarum and the
protozoa coccidian-oocyst were the most prevaletagites. However, the current study

revealed that besides coccidian-oocyst Eindallinarum, cestodeR. cesticillus and nematodes
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A. galli were amongst the most prevalent parasites. Therelifces observed may be attributed
to different agro-ecological zones in which thededi®s were conducted, variation in
management practices and possibly the strain/biidadeemet al. 2007) although the genetic
potential is unknown. The high prevalencefofgalli is noteworthy because previous studies
have incriminated this parasite as the most compawasite of poultry (Luka and Ndams, 2007;
Pamet al. 2006). Raillietina cesticillus is highly pathogenic, thus its high prevalencelso
important. The current study also revealed a fdaly prevalence o€apillaria species contrary

to a report by Mwale and Masika (2010). These warlanly conducted a once-off prevalence
study which did not account for seasonal variatiod this may have not been a comprehensive

reflection of the situation on the ground.

The finding that the prevalence and intensity ofilagarasites varied in seasons in the current
study concurs with what Soulsby (1982) establiskadier. The author reported that during the
summer season, the hot and humid weather tendsdo the development of these parasites. In
addition, in a similar study Permin and Hansen 8 %3ated that optimal temperatures (between
20 and 30 °C) and high relative humidity (92%) jigrng in the summer season led to a positive
response in parasites population. Consequentlypde€. infundibulum was actually observed
only during the summer and autumn season. Thuspamndsites perpetuate markedly when high
temperatures coincide with high humidity. Previdosestigations in sheep and goats also
recorded higher parasitic infestations during themer season (Mbuét al. 2008; Rumosa-
Gwazeet al. 2009). Chicken shelters also created a more &erenvironment for parasite
development by increasing relative humidity in suenoy about 9% above normal. This agrees

with previous research which stated that villagelkdn housing favors development of parasites
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thereby impeding productivity significantly (Sonajy2000; Beborat al. 2005). Conversely, the
hot-dry weather during the spring season adveisi#dcts egg and oocyst development (Merck
Veterinary Manual, 2011). However, the prevalenic&. denuis was surprisingly low and almost
constant throughout the study, yet it was expette@xponentially increase during hot-wet
summer season as reported by Soulsby, (1982)sitasgly suspected that most of the eggs and
larvae of this parasite could not survive the hat dry weather during spring which affected its

prevalence throughout the study.

Similar studies conducted in Tanzania (Pergtial. 1997) and Nigeria (Luka and Ndams, 2007)
did not demonstrate any trematodes which is cargistith results from the current study.
However, this finding disagrees with reports frdma toastal region of the Eastern Cape (Mwale
and Masika, 2010). Seasonal variations in the abdity of free standing water could have
limited exposure to snails which are the intermidizosts of trematodes. The gradient of the
study area is sloppy and does not allow water titeseence snails could survive as intermediate

host.

Endoparasites are known to cause interferencehaetsh metabolism (Nnaet al. 2007), thereby
undermining the contribution of village chickens oral livelihoods. It is imperative for
appropriate interventions to be explored in ordealteviate the problem of endoparasite burden
in village chickens. However, besides seasonahtiaris, there are other possible compounding
factors such as management practices and chiclesd®which could explain the variations

observed in parasite prevalence.

120



6.5 Conclusion

In general, faecal egg and oocyst counts were bighethe summer season than in the other
seasons. This implies that seasonal variationsahaeffect on the prevalence of endoparasites.
More research on health and management of villdgekens are recommended to promote
chicken production as another source of incomepaotein to the poor people. Furthermore, it
will be essential for future studies to estimaie ¢fffect of endoparasites prevalence and intensity
on village chicken productivity. However, ectopdtes may also impede chicken productivity,
thus it is imperative to determine their seasomavg@lence. The next chapter is preoccupied with

seasonal prevalence of ectoparasites in the stedy a
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Chapter 7: Seasonal prevalence of ectoparasitesvillage chickens: the case of
Amatola Basin, South Africa
(Submitted for publication to the Journal of Parasitology Research)
Abstract
Village chickens have a significant role in theelihoods of rural people. However, as they
scavenge for feed, they are usually, exposed tpacisites, which pose a serious threat to their
health. This study was, therefore, carried outstaldish seasonal prevalence of ectoparasites in
village chickens of Amatola Basin, South Africa. dwy households were selected using a
purposive sampling technique to determine the sedqwevalence of ectoparasites, from July
2010 to July 2011. For each participating househoie: bird per class (cock, hen and chick)
was random sampled and inspected for ectoparasites,monthly basis. Village chickens were
infested with a variety of ectoparasites namelytesjilice, fleas and ticks. The prevalence and
intensity of different ectoparasites were highasgsummer, followed by autumn, then spring and
lowest in winter. The sticktight fleBchidnophaga gallinacean was the most prevalent species
with an overall prevalence of 47%, 73.3%, 96% add3® in winter, spring, summer and
autumn, respectively. Conversely, licguclotogaster heterographus had the least overall
prevalence and was only in summer on hens. Theaf@aelvmites werd&nemidocoptes mutans,
Dermanyssus gallinae and Ornithonyssus bursa, while lice included Cuclotogaster
heterographus, Liperus caponis, Goniodes gigas, Menopon gallinae, Menacanthus cornutus and
Goniocotes gallinae. Argas walkerae, Haemaphysalis silacea and Amblyomma hebraeum were
the ticks species observed on chickens. Althougbpecasite infestations were most pronounced

in summer, almost all chickens harbored one or robteese parasites throughout the study.
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7.1  Introduction

Although village chickens contribute significantlywards the livelihoods of rural people, these
birds are susceptible to health challenges espe@alasite infestations (Mwale and Masika,
2009). As they scavenge for feed, village chickgeisexposed to ectoparasites which markedly
impede their productivity directly and/or indirgctDirect effects include irritation, discomfort,
tissue damage, aneamia, toxicosis, allergies andadiéis which in turn retard growth, reduce
egg production and lower chicken vitality (Kaufmanhal. 2007; Mbaya, 2007; Salam et al.
2009). Severe infestations, especially in the warmenths, where minor infestations can
quickly multiply, may result in devastating consegoes such as mortality (Campbell, 1989).
External parasites may also indirectly affect chitkealth by acting as mechanical or biological
vectors transmitting a number of pathogens (R@8 Denmark and Cromroy, 2006; Salam et

al. 2009).

Wilson (1986) alluded to external parasites as ppin@nstraint to chicken production in South
Africa. Prevalence of ectoparasitic infestationsillage chicken flocks is close to 100%, and in
most cases, an individual chicken habours more tim@nparasite type (Permin, 1997). Common
village chicken ectoparasites include lice, mitesgs and ticks (Nnadozie, 1996; Dlamini, 2002;
Moyo, 2009). Mites and lice have been reportedeaah® most destructive external parasites

(Beyer, 1999; Biswas et al., 2008).
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A once-off prevalence study of village chicken em# parasites was conducted in Amatola
Basin of the Eastern Cape Province by Moyo (208@wever, Moyo (2009) could not account
for the effect of season on the prevalence of ttteparasites. Thus, this study sought to

establish seasonal prevalence of ectoparasitadageschickens.

7.2 Materials and Methods
7.2.1 Study area

The details of the description of the site are giveSection 3.2.1.

7.2.2 Household sdection

Section 4.2.2 gives a detailed description of thieskehold selection procedure.

7.2.3 Temperature and humidity inside the chicken shelters
The description of capturing temperature and humiiiside the chicken shelters are given in

Section 6.2.3.

7.24 Sampling of chickens

Monthly random sampling of one bird per class (¢do&n and chick) in each participating
household was carried out to examine chickens doagtes. The head, combs, eyelids, wattles,
neck, feathers, breast, back, wings, shafts, legsother external surfaces of the chicken were

thoroughly examined.
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7.25 Collection and identification of ectoparasites

The collection procedure for ectoparasites was tdbfrom lkpeze et al. (2008). Specimen
bottles, each containing 75 % alcohol, to which traps of 5 % glycerine had been added, were
labeled with different parts of the chicken as vealithe class of chicken examined. Ectoparasites
were collected from chickens with either pin-forsegr blunt forceps; sufficient care was taken
to prevent damage both to the chickens and the mo@ogical features needed for subsequent
identification of the ectoparasites. The identifica of collected samples was conducted at the

Agriculture Research Council (ARC) Onderstepoortevieary Institute of South Africa.

7.2.6 Data Analyses

The obtained data were analyzed using Statisticalysis System (SAS, 2003) for descriptive
statistics - frequencies, means and standard d@vsatThegeneralised linear model procedures
were used to compare prevalence of parasites betargeken classes (SAS, 2003). Prevalence
of ectoparasites was also compared between seaswh@among farmers depending on the
control remedies they used. Prevalence was caécbbatcording to Thrustfied (1995) as number
of chicken flocks/household infested with a patacuparasite species, divided by the total

number of chicken flocks sampled, as shown below.

P=d X 100
n

Where P is the prevalence, d is the number of emsknfected by a single ectoparasitic species
at a particular given time and n is the numbernolividuals in the population at risk at that

particular time.
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7.3  Results

Village chickens were infested with an assortmdrgatoparasites namely: mites, lice, fleas and
ticks. Table 7.1 shows the effect of seasonal tiaria on the prevalence of ectoparasites in
cocks, hens and chicks. More often than not, eachharbored more than one type of parasite.
The correlation of mean temperature and relativaidity with the mean prevalence of each
ectoparasite in seasons is shown in Figure 7.1 Appendix 9.6 also for monthly variations).
Some ectoparasites which includeHlaemaphysalis silacea, Amblyomma hebraeum,
Cuclotogaster heterographus and Menopon gallinae were not demonstrated in winter when
mean temperature and relative humidity were lowgfe 7.1). Conversely, the highest
prevalence of ectoparasites was observed in sunwhen mean temperature and relative
humidity were at their highest peak. Thus, ectogitea were more pronounced during the hotter

and humid months compared to the colder and drytinsaof the study.

Among the ectoparasites, the stick tight fleehidnophaga gallinacea was found to be most
prevalent in all chicken classes (Table 7.1). 4 hamean prevalence of 47%, 73.3%, 96% and
87.3% in winter, spring, summer and autumn, re$paygt This parasite was mainly identified

on the head region, especially on the wattles, soamlal around the eyelids.
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Table 7.1: Seasonal variation of ectoparasite prelence in different village chicken classes

Species Seasonal prevalence (%) of chickens infected
Winter Spring Summer Autumn

Cock Hen Chick  Cock Hen Chick  Cock Hen Chick  Cock Hen  Chick
Ornithonyssus bursa 0 66 14 78 22 32 88 36 18 82 36
Dermanyssus gallinae 0 25 11 52 16 25 54 38 11 54 28
Knemidocoptes mutans 66 42 0 74 46 0 80 66 0 74 53 0
Echidnophaga gallinacean 69 48 24 83 80 57 100 100 88 88 100 74
Argas walkerae 37 0 46 25 48 46 22 46 36 11
Haemaphysalis silacea 0 0 22 11 30 16 22 11
Amblyomma hebraeum 0 0 16 0 25 22 22 16
Cuclotogaster heterographus 0 0 0 0 16 0 0 32 0 0 25 0
Liperus caponis 0 16 0 11 16 11 16 32 22 14 28 22
Goniodes gigas 5 16 0 22 22 11 25 36 25 11 28 11
Menopon gallinae 0 0 0 9 14 0 14 23 0 14 16 0
Goniocotes gallinae 5 16 0 22 22 0 25 36 16 11 28 5
Menacanthus stramineus 11 11 0 22 22 22 36 42 25 28 36 23
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Although Knemidocoptes mutans (scaly leg, burrowing mite) lesions were mostly<@r5)
found in cocks, they were generally evident onldgs of older birds (cocks and hens) than in
chicks. The skin mites and lice, on the other havete more (P<0.05) associated with the hens
than other classes of chickens. The red rbigemanyssus gallinae and tropical fowl mite
Ornithonyssus bursa were also identified in all chicken classes esgbci(P<0.05) in the

summer season.

Fowl tampandArgas walkerae were found attached to the skin of the birds esfigaunder the
wings throughout the monitoring study. Hard tidds silacea and A. hebraeum were also
observed on the heads and necks of all chickersedasrhe highest prevalence of ticks was
observed in cocks followed by hens and chickshat order (Table 7.1). The summer season
demonstrated the highest prevalence of all tickcigge while winter had close to zero
prevalence. Some samples ldéemaphysalis silacea and A. hebraeum were also found away

from the birds inside chicken shelters.

Mature lice and clusters of white lice eggs wertecked at the base of feather shafts and along
the barb upon spreading the feathers in the neitlg,whaft, and vent. Lice were mostly found
beneath and on the wings, and feather shafts ettaffl chickens. The lice species identified
wereC. heterographus, L. caponis, G. gigas, M. gallinae, M. cornutus andG. gallinae. The neck
louse C. heterographus had the least mean prevalence of all the ectopesathroughout the
study. This parasite was restricted to hens (P3@A8 only observed in the summer and spring
seasons. Typical symptoms of feather-loss due &bt $buseM. gallinae infestation, andMV.

gallinae eggs on feather were observed in all classes feaube chicks, whileG. gallinae, G.
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gigas and L. caponis affected all classes of chickens. Howewer, gallinae infestation was

generally pronounced in hens than the cocks.

7.4  Discussion

The present study revealed the prevalence of varemoparasites, an observation that is in
accordance with earlier reports (Kaufman et al. 200lbaya, 2007; Moyo, 2009). These
ectoparasites have been reported to cause irritdtiss of feathers, anemia and death in severe
cases Soulsby (1982). Thus, ectoparasites adveedédgted village chicken productivity
especially during summer season where infestati@rs relatively high and multiple. However,
the plurality of ectoparasites in this study is w©onsistent with previous reports from other
places (Prelezov and Koinarski 2006; Sychra eR@08; Salam et al. 2009) which only found
lice in village chickens. The differences in theselvations may be attributed to the varying
climatic conditions of the geographical locationsrav the studies were conducted. Different
climatic conditions (temperature and humidity) niaywe altered the population dynamics of the

parasites as supported by Magwisha et al. (2002).

Prevalence and intensity of ectoparasite infestatis positively correlated with temperature,
both being higher in warmer than in cooler monthgdeem et al. 2007). Therefore, the
increased prevalence of ectoparasites during surnarebe attributed to the required optimum
temperatures and relative humidity for the develeptof parasites and decreased resistance of
birds to the parasites in high temperatures regpiti heavy infestations (Salam et al. 2009). The
increased relative humidity in chicken sheltersg(fé 6.3) also contributed to parasite

development. Overall prevalence of ectoparasitéferdd greatly with previous reports from
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Czech Republic (Sychra et al. 2008), Bulgaria @@ and Koinarski, 2006), Nigeria (Salam et
al. 2009) and Zimbabwe (Permin et al. 2002). Pdmriadynamics of ectoparasites could have
been influenced by different climatic conditionspgraphical factors and periods of the study as

supported by Magwisha et al. (2002).

In an earlier report by Ashenafi and Eshetu (2008¢, were recorded to be the most prevalent
chicken parasite. However, the present study redethlatE. gallinacea was the most common
ectoparasites which concurs with a study conduateenya (Mungube et al. 2008). This
observation is also consistent with an earlier repg Moyo (2009) in the rural Eastern Cape
Province, although the current study had a highewvglence. The comparison of seasonal
variations in ectoparasite infestations is cruaialinderstanding the trends of these parasites
which will assist in devising informed health maaagnt practices. Furthermore, farmers must
be concerned about the prevalence of heavy infestabdfE. gallinacea as this can cause death

especially in chicks (Mungube et al. 2006).

In the current study hens were more susceptibtaites and lice infestation compared to cocks
and chicks. This may be attributed to the fact texs, especially when broody, have high
prolactin levels which suppress the immune systéthe chicken (Shanta et al. 2006), thereby
increasing vulnerability to infections. Furthermothkis could have been a result of increased
chance of contact (time and surface area) betwbeset parasites and the hosts during
incubation. These parasites, especially midegjallinae, are responsible for severe irritations

which lead to egg abandonment by broody hens (Mot al. 2008).
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Knemidocoptes mutans was found in adult birds, a finding consistenthwrevious reports
(Soulsby, 1982; Shanta et al. 2006). This par&sitgghly contagious. Thus, although mutans

was associated with adult chickens in the predeniyschicks that may have been infested with
this parasite were yet to show symptoms of scajg, levhich require time to develop (Soulsby,
1982; Urguhart et al., 1988). Accumulation of tlmast as a result dk. mutans infection may
interfere with flexion of the joint causing lamesgand arthritis or loss of toes in severe cases

(Ikpeze et al. 2008).

Hard ticksH. silacea andA. hebraeum were among the ectoprasites that infested viltdgekens

in the current study. Scavenging chickens were seqdo these parasites in grassy areas where
ticks were also scouting for hosts. Tick-bites léadhlood loss and damage to the skin, causing
skin irritation, weakening of the flock as well m®rtality in severe cases (Nyangiwe et al. 2008;
Moyo and Masika, 2009). Like all other ectoparasitike prevalence of ticks was pronounced
during the summer season because of a favorableoement (mean temperature and relative

humidity) for tick development.

Findings of the prevalence of lice species in theent study concur with a report by Salam et
al. (2009) save foM. cornutus which was not prevalent in this study. Epidemiatad)factors

such as differences in breed, management praciedsclimatic condition, may account for
variation in the observations. An earlier researohducted in the current study area (Moyo,
2009) revealed the prevalence of only four licecg® yet in the current study six were
observed.Cuclotogaster heterographus and L. caponis were the lice species not reported by

Moyo (2009). This may be due to the fact that M¢¥009) conducted a once-off study yet the
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present study accounted for the seasonal variatiorctoparasites. Chicken class related
physiology conferred differences @. heterographus infestations, as this parasites was only
restricted to hens. In agreement with Moyo (200@ré was no significant difference M.
gallinae infestation between cocks and hens. Howeverahise was not found on chicks which
agrees with a report by Ikpeze et al. (2008). Thégy be attributed to the fact that adult village
chickens scavenge through a wider area comparelidks, which makes them more susceptible

to a diversity of infestation (Shanta et al. 2006).

7.5  Conclusion

The prevalence of each species of ectoparasitesnveas prevalent during the hot and wet
summer season compared to the other seasons wiothiéoring study. In addition, the intensity
and multiplicity of ectoprasites was highest in suen, and lowest in the winter season. Further
studies are recommended to determine the effetiteoprevalence of ectoparasites on village

chicken productivity.
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Chapter 8: General Discussion, Conclusion and Recanendations

8.1 General Discussion

Village chickens constitute a major part of poultndustries in many developing countries
(Spradbrow, 1997). These chickens contribute dantly to the livelihoods of poor households
economically as a starter capital, accessible prateurce, and source of income and exchange
of gifts to strengthen social relations (Gondwe)£20vVan Marle-Kdster et al., 2008). Although
village chicken production is a common agricultuaativity in the developing countries, the
rearing management systems vary from area to a&ganding on the prevailing agro ecosystems
and available resources (Kusmarresan, et al. 2088;Marle-Kdster et al., 2008). The current
study sought to characterize village chicken prtidacin the rural Eastern Cape Province of

South Africa.

Farmers kept chickens mainly for household consiompaind sold some for income generation
in cases of emergencies. Although village chickscevenged for feed, they were erratically
provided with drinking water and energy-rich suppéntary feed, mostly yellow maize and
kitchen wastes. Farmers also provided shelteti@r thickens during the night. Chicks hatched
and chickens received as (gifts represented the entyies observed. Chicken flock exits
included mortality, consumption, sales and giftslonations, in that order. In general, both exits
and entries were more pronounced in the summeosédhan in the other seasons. There was no
significant difference (P>0.05) in the consumptioh chickens between winter, spring and
autumn, however, chicken slaughters increased gitine summer season. This was attributed to
the festive month which fell in this season a filgdconsistent with Gondwe and Wollny (2007).

Predation accounted for most of the chicks logieemlly in summer when most hatchlings were
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observed. Besides predation, other cases of chiokatality were demostrated. These deaths

were suspected to be health related as informeleblpaseline study.

Parasite infestations and parasite-induced dise@asesthe major health challenges reported by
farmers. Consequently, chicken flocks were mondote confirm farmers’ perception on
parasitic infections. The prevalence and intensftendoparasites were significantly (P<0.05)
higher in the summer season compared to the ofasioas. Nematodes had the highest number
of genera observed which includédcaridia galli, Heterakis gallinarum, Trichostrongylus
tenuis and Syngamus trachea. The cestodes identifiedvere Raillietina cesticillus and
Choanotaenia infundibulum species. Coccidian-oocysts were prevalent and thadhighest
number of counts, however no trematodes were obdahroughout the study. This multiplicity

of gastro-intestinal parasites concurs with presimesearch (Mwale and Masika, 2010; Matur et

al. 2010) which shows the prevalence of helminthoschickens.

A variety of ectoparasites infested village chickemhese were: mites, lice, fleas and ticks an
observation that is consistent with earlier repdiys (Kaufman et al. 2007; Moyo, 2009).
Ectoparasites cause irritation, loss of featharsjraa and death in severe cases (Soulsby, 1982).
The prevalence and intensity of the different eatapites were highest in summer, followed by
autumn, then spring and lowest in winter. Huohidnophaga gallinacean was the most prevalent
species througout the study, whiluclotogaster heterographus was the least and was only
observed on hens in summer. The prevalent mitesudaed Knemidocoptes mutans,
Dermanyssus gallinae andOrnithonyssus bursa, while lice wereCuclotogaster heterographus,

Liperus caponis, Goniodes gigas, Menopon gallinae, Menacanthus cornutus and Goniocotes
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gallinae. Tick species observed welegas walkerae, Haemaphysalis silacea and Amblyomma

hebraeum.

The high prevalence of parasites in the study agaecially in the summer season, suggests that
chickens in the study area were heavily parasitiekides health related losses, predation
claimed a high number of chickens especially chidksing scavenging although predation

related losses were rare for adult chickens. Aessalt most cases of chicken losses were chicks

especially in summer when most chicks were hatched.

Instead of using orthodox drugs to treat diseaseb @ntrol parasites, farmers resorted to
alternative remedies, mainly plants, because oftdemt prices of drugs, a finding which agrees
with Molento (2009). Other reasons for using mewitiplants included the fact that they were
locally available and perceived as very effectie.addition, farmers did not have access to
agricultural extension services; as a result tlaekdd adequate knowledge of the conventional
measures for treating diseases and controllingsparafestations. However, the baseline study
did not retrieve information on seasonal flock dyinzs in village chickens. Monitoring the flock

demographics assisted in establishing the conioibwand constraints of chicken producton in

the rural areas of the Eastern Cape Province.

8.2  Conclusion
Although village chickens are mainly kept for swbsnce, they may be sold in cases of
emergencies to generate income or used as gifiseongthen social relations which make them

significant in the lives of rural households in tBastern Cape Province. However, these
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chickens are raised with minimum input in terms feed, housing and general health
management aspects. Village chicken production astiyn affected by predation and health
challenges. Predation accounts for the majoritghadk mortalities especially during the summer
season. Parasitism ranked high in the health cigele that affected village chickens. The
prevalence, intensity and multiplicity of both epdoasites and ectoparasites were higher in hot-
wet summer compared to the other seasons. The aratiies demonstrated were nematodes,
cestodes and protozoa. Coccidian-oocysts were tst prevalent endoparasites throughout the
study, followed by the cestodB. cesticillus and nematode®\. galli and H. gallinarum,
respectively. Village chickens were infested withaaiety of ectoparasites namely: mites, lice,
fleas and ticks. The sticktight fle&chidnophaga gallinacean was the most prevalent
ectoparasite. Farmers mainly used medicinal plagtnst the parasites and parasite-induced
diseases encountered. Thus, village chicken pramuct the rural Eastern Cape is characterized

by low-input and constraints that counter the pobehty of these chickens.

8.3 Recommendations and future research

For the productivity of chickens to increase siguaiftly, farmers need to improve the feeding,
housing and health management. Farmers must deagbopper program for feeding, housing,
breeding and management of health aspects. Extesgivices are also imperative to assist
farmers with basic chicken husbandry. Uneconomickem flock exits, for example, through

predation and chick mortality may be countered dryfining young chicks in chicken shelters.

Future studies are recommended to determine thétyg@nd quantity of chicken farmers

consume per annum. This will highlight the protpercentage village chickens contribute to the
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livelihoods of rural people. Future research calkb estimate the quality and quantity of feed
each bird consumes during scavenging. This willisas;n coming up with adequate
supplementation for the chickens. In additionsitmperative for future studies to determine the

effect of the prevalence and intensity of parasitesillage chicken productivity.
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Appendices
Appendix 9.1: Questionnaire used in the baseline stey on village chicken production

This questionnaire is meant to generate informatiothe characteristics of the village chicken
production systems and the alternative (tradititt\a\M) practices used to control parasites and
treat diseases in chickens.

Note: the term village chicken refers to the free raggin scavenging chickens (‘indigenous
chickens’)

Date [/ / Questionnaire number
District Enumerator’'s name

Ward Respondent’s name

Village Sex of Respondent

GPS co-ordinates:

Section A: Household (HH) Demography

1. Who is the head of the family? 1.) Father 2.) Moth¢ Granny 4.) Children 5.) Other?
Specify
2. Information on the HH head

Name of HH Age Gende Highest Level o | Occupatiol
Head Education

3. At this HH who owns Village chickens (‘Imlegwa’)?) Father 2.) Mother 3.) Granny 4.)
Children 5.) Mother and Children 6.) Other? Specify

4. Who makes decisions on the management (nutritiomsing, health, sales and/or
consumption) of chickens? 1.) HH Head only 2.) ©mer of the chickens 3.) Any
Family member 4.) Other (Specify)

5. In which way do children/youth participate in vk chicken production? 1.) Active? 2.)
Average 3.) None existent 4.) Other (Specify)

Section B: Livestock Inventory and Farmer Perceptios

6. At this HH do you own village chickens? 1.) YesI®9
7. Do you own any other livestock besides chickens® XgNo
8. Which of the following livestock listed below doyd&eep? Indicate their numbers

| Livestock | Cattle | Sheeg | Goats | Poultry | Pigs | Other |
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(Specify

Numbers

9. Fill in the table below.

Poultry Village | Ducks| Gees | Turkeys| Pigeons| Guinea| Other
chickens Fowls | (Specify)

Grand total

Entries | Offspring since
2009

Bough

Gifts/Donation

Exits: | Mortality

Consume

Ceremonie:

Gifts/Donation

Solc

10. State the general price range in this area ofyihes of poultry that you have in the
following Table

Poultry Village Ducks Turkeys | Guinea | Pigeons | Other
chickens Fowls (Specify)

Price /I

11.Rank your livestock according to importance

Livestock Rank according to importar
1=most important 2=fairly important 3=least impottd=not
important

Cattle

Sheeg|

Goats

Poultry

Donkey:s

Other?

Specify,

12.What is your criterion for rankings the above livek species? 1.) Finances 2.) Draft
power 3.) Food 4.) Prestige 5.) Ease of managefgither (Specify)

13.1f you bring in chickens (as presents, bought ktsy do you introduce them in the
flock?

14.0n average, how many eggs do your chickens layae’ye
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15.What is the number of chicks hatched per batch?

16.Give a reason for the number of chicks hatchedptrh?

17.How many chicks survived to maturity
18. State the reason(s) for the number of chicks thaied to maturity-

19.1s chicken production an economical practice tod/b) Yes 2.) No
State the reasons for the above mentioned answer

20.What is your selection criterion for the chickemsiyarm with? 1.) Size 2.) Type/(Breed)
3.) Color 4.) Finances 5.) Other? Specify

Section C: Nutrition

21.Do you feed your chickens? 1.) Yes 2.) No

22.Do you give specific feed to your chickens at dife stages of growth (chick, grower
and mature)? 1.) Yes 2.) No

23.What method do you use for feeding your chickens®deding troughs 2.) Throw to the
ground 3.) Other? Specify

24.What type of supplementary feed do you give to yahickens? 1.) None 2.) Maize grain
3.) Wheat 4.) Sorghum 5.) Millet 6.) Kitchen wastesSunflower 8.) Other (Specify)

25.Frequency of feeding? 1.) Once a day 2.) TwiceyadaThrice a day 4.) Anytime 5.)
Other (Specify)
26.For how long do your chickens scavenge for feeddpgf

Give a reason for the answers(s) above?
How does the season (cold and hot) affect nutridfoyour chicken

27.Do you provide water for your poultry (chickens)? Yes 2.) No

28.What are the sources of water for your chicken®atghole 2.) Well 3.) Spring 4.)
Stream 5.) Dam/pond 5.) Spilled water 7.) Othee(Hy)

29. State the quality of water your chickens drink.@lgan cool 2.) Muddy 3.) Salty 4.)
Smelly 5.) Dirty 6.) Other (Specify)

Section D: Housing

30.Do you provide housing for your village chickensp¥es 2.) No
31.1f no, where do your chickens stay over nightXJpgn space, 2.) Trees 3.) Other?
Specify
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32.1f yes, what type of structure do you use for hongsiour chickens? 1.) Roofed 2.) Solid
wall 3.) Floor 4.) Crop residues/grass 5.) Soiltk#&:) Other (Specify)

33.

34.Why did you decide to use the materials and strastmentioned above? 1.) Security 2.)
Convenience 3.) Cost 4.) Other? Specify

35.Do you clean the chicken houses? 1.) Yes 2.) No

36.Do you collect chicken faecal matter for use asumah 1.) Yes 2.) No

37.1s there another way you would have liked to bthiel fowl run? 1.) Yes 2.) No

38.1f so, why?

39.How would you like it to be built?

40.What are the implications of your type of housimgpsoductivity of chickens? 1.)
Increases 2.) Decreases 3.) No effect 4.) Othex¢igp

Section E: Chicken Health Management

41.Do you normally experience any health problemsaaryillage chickens? 1.) Yes 2.) No

42.1f yes, what are the various health problems? Is¢&ses 2.) Parasites 4.) Both 5.)
Hunger 6.) Wounds 7.) Other? Specify
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43.0n their degree of prevalence, rank these

Fatality 1=Yes 1=most prevalent 2=moderate 3=least prevalentt
2=No prevalent

Diseass

Internal
parasites

External
parasites

Parasites

44.How do you tell that the chickens are infested i said parasites? 1.) Dullness
2.)Scratching 3.) Reduced Feed Intake 4.) Fluffeaktlrers 5.) Other (Specify)

a.) Internal parasites
b.) External parasites

45.Give a description of the answers given above:
a.) Internal parasites

b.) External parasites

46.What are the impacts of the parasites on chick&nsReduced growth 2.) Reduced egg
production 3.) Both 4.) Death 5.) Other Specify
47.What are the seasonal differences in the occurrehite parasites?
Internal parasites
External parasites
48.
Do they affect a few HH, whole village, or variotibages? 1.) Few HH 2.) Whole
village 3.) Various 4.) Villages
a.) Internal parasites
b.) External parasite

49.
How do you control these parasites in humans iessary.
Internal parasites
External parasites

Poultry Diseases

50.Give a description of the signs for the diseasatdhe prevalent.

51.Rank these diseases according to morbidity (if Kedgeable)
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Diseas Rank according to which are the most com
1=most common 2=moderate 3=least common 4=not |@atva

New Castl
Avian Cocidiosi:
Dirrhoee
Fowl choler:
Fowl coryz:
Fowl po>
Marek’s diseas
Other (Specify
52.What are the seasonal differences in the occurrefitee disease?
Cold Season
Hot Season
53.Do they affect a few HH, whole village, or variotiBages? 1.) Few HH 2.) Whole
village 3.) Various Villages
54.How do you tell that the chickens are infested i said parasites? 1.) Dullness
2.) Scratching 3.) Reduced Feed Intake 4.) Fluffeathers Other (Specify)

55.Have these diseases got any effect on you andémige your HH? 1.) Yes 2.) No
56.If yes, how?

Section F: Control of Parasites and Diseases

57.For the mentioned problematic parasites and disedseyou normally control them?
a.) Internal parasites 1.) Yes 2.) No
b.) External parasites 1.) Yes 2.) No
c.) Disease 1.) Yes 2.) No

58.1f yes, how do you control parasites and diseasgs2onventional Drugs 2.) Traditional
Practices 3.) Both 4.) None 5.) Other (specify)
a.) Internal parasites

b.) External parasites
c.) Disease

59.Why do you use Ethno-veterinary practices to comanasites and treat diseases? 1.)
Cheap 2.) Locally Available 3.) Highly Effective)4ther? Specify

60. If ethno-veterinary practices are not used, whyReligion 2.) Culture 3.) Not Interested
4.) Not knowledgeable 5.) Other? Specify

61. Which conventional drug(s) do you use to contrel tfost prevalent parasites and
diseases?
a.) Internal parasites

b.) External parasites
c.) Disease
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62.1f using conventional drugs please fill in the &abklow.

Conventiona| Scurce | Quantities| Parasite | Mode of Frequency | Cost | Age of
drug (s) used diseases | application | of chickens
controlled application treated

63.Where do you keep the drugs after using them?

64.1f using EVMs or both conventional drugs and EVNegse fill in the table below.

Ethnc-
Veterinary
Practice

Type of
parasite
controlled

Preparatior
method

Application
method

Frequency
of
application

Precautions take
when using the
remedies

Used oi

Paraffir

EVM-

Plant(s)

Names

AWNEF

Ash

Cow dung

Soil

Diese

Jeyes flui

Madubula

Smoke

Other?
Specify

65. Which of the above is most effective?
66.Why do you say so?

67.Fill in the following table if medicinal plants atsed?

Plant
name

Sourct

Preparatior
method

Parasite
diseases
controlled

Mode of
application

of

Frequency

application

Age of
chickens
treated

Precaution:
when using
these

remedies
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68. State any control methods used at a specific pamitiaie production cycle

Specific periods of control
1=Laying chick Stage 2=Adult Stage 3=All Stages vdgling 5=0Other?
Specify

Disease:

Internal Parasitt

External Parasit

69.For how long have you been using these practicgeun chicken flock? 1.) <2 yrs 2.) 2-
5yrs 3.) 6-10 yrs 4.) 11-20 yrs 5.) >20 yrs

70.Where did you get this knowledge from? 1.) Extenddgents 2.) Family 3.) Local
Leaders 4.) Neighbors 5.) Friends 6.) Other? Specif

71.1f yes, how? For;
a.) Internal parasites

b.) External parasites

c.) Disease
72.How do you ensure that the plants you use do rarbe extinct?
73.How does season (cold and/or hot) affect the cbafrparasites and diseases?
a.) Internal parasites

b.) External parasites
c.) Disease

Section G : Extension Services

74.What advice do you get from the extension offic@rdiow to manage village chickens?

75.Where else do you get advice concerning the manageof village chickens?
Section H: Marketing

76.Do you sell your chickens and/or chicken productsdt and eggs)? 1.) Yes 2.) No

77.What markets are available? 1.) Formal 2.) InforefadpBoth 4.) Other? Specify

78.Describe the nature of the market:

79.What are the reasons for the market of choiceRdcgssibility 2.) Profitability 3.)
Avalilability 4.) All above mentioned 5.) Other? Sjig
80.Do you buy village chickens and/or chicken prodyoieat and eggs)? 1.) Yes 2.) No
81.Where do you buy them from? 1.) Local farmers Zajders (middlemen) 3.) Business
centers (townships) 5.) Other? Specify
82.When are the markets most available? 1.) Cold se2a3dHot season 3.) Other? Specify
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83.What are your market preferences?

160



Appendix 9.2: Monthly leastsquare means odifferent classes of village chickens
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Appendix 9.3: Effect of month on logo (FEOC + 10) transformed gastrointestinal parasitesn village chicken:
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Appendix 9.4: Monthly mean temperature, relative humidity and prevalence of village chicken endoparasit
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Appendix 9.5: Comparison of monthlymean temperature and relative humidity inside and atside chicken house
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Appendix 9.6 Monthly mean temperature, relative humidity and mean prevalence of village chicken ectoparasit
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