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ABSTRACT

The purpose of this study is to determine the fésjdhat limit indigenous chicken productivity;
assess and prioritize them and come up with apitepnterventions that are sustainable in this
livestock production system. The study was condudatethree phases in Migwa and Kagak
villages in Kasipul division of Rachuonyo South Stbunty in Homabay County. The first
phase was a rapid rural appraisal study that whewied by a cross-sectional survey in the
second phase whereby identification and prioriiiraiof indigenous chicken constraints was
carried out. The third phase was a one year lodgitl study that assessed and quantified the

constraints, and the benefits of controlled intatioms.

The data was obtained by actual measurements, @noggervation, interview of household
members directly responsible for management of keims, community and focus group

discussions, post mortem examinations and labgraiwalysis.

Post mortem examination and laboratory analysisewaynducted on sick and fresh dead

chickens to establish causes of deaths througheugttidy period whenever such cases arose.

Participatory Rural Appraisal and Participatory treag and Action studies that complemented

the other study approaches ran throughout the study

The major production system was free-range whetbbybirds got much of their own food
through scavenging with irregular and inconsistupplementation (mostly cereal grains and
kitchen left overs) and housing mainly provideadhight in human dwellings. Women controlled

most of the activities related to the daily managetof the birds.

xxii



Diseases were found to be the most important canstio indigenous chicken production (about
80% of the total chicken deaths). Newcastle dise@semboro and fowl pox were the most
important indigenous chicken diseases in ordengfortance. Bacteria and parasites were also
found to be important diseases in the chickensddi@n of the chicks by birds of prey (eagles
and hawks) and animals including mongoose, wildsdmad cats ranked second most important.
The third most important constraint was scarcityegid. Other constraints identified and ranked
were theft, poor animal health service deliverygdequate poultry management skills among
farmers, poor housing, poverty amongst farmers aodr breed selection; in order of

importance.

An important finding in this study is the identditton of Gumboro as one of the most important
diseases that lower productivity of the indigenalmsckens. Previous studies have always

considered the disease to be important only ireoic chickens.

In the control group (with no interventions), theemall mean flock size for the study area was
15.8 birds per household. Chick survival rate te #ge of twelve weeks was 24%. Chicken
deaths accounted for 87% of total losses; withadiss being responsible for 80% of all deaths.
Newcastle, Gumboro and fowl pox diseases were resipe for 36.1%, 21% and 16.9%,

respectively, of the total disease deaths. Pregaia@nsed 20% of the total deaths. Mean Crude

true rate mortality was 0.2316 per bird monthsskt r

The intervention group that applied a combinatidnalb interventions (COIN) recorded the
lowest crude true rate mortality of 0.0191 perdmronths at risk; more than 12 times lower than

the rate in the control group, highest mean chickvigal rate (82.6%) and largest mean

xxiii



household flock size (43.0 birds) and off takese TBOIN group concurrently controlled
important indigenous chicken diseases; Newcastlemiidaro and fowl pox (through
vaccinations), prevented predations (especiallghitks by confinements) and improved the
nutrition of the birds by consistently providing & grains and kitchen left over
supplementations. The productivity parameters tepoby COIN group were statistically
different (p < 0.05, in all cases) from the othesups; that practised only one of the following
interventions; Newcastle vaccinations (NVO), Gunabovaccinations (GVO), fowl pox
vaccinations (FPVO), chick confinements (CCO) (frday one to three months of age) and

consistent supplementations with maize grains aiectidn left overs (CGKSO) and the control.

This study identified combined intervention (COIB$ the most appropriate and sustainable

technology, for the improvement of productivitytbé indigenous chickens.

It is recommended that extension packages thatdwentance the knowledge and skills of the
indigenous chicken farmers on integrated interamsj as applied in the COIN group be

initiated and sustained for the improvement ofpheductivity of the birds.
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CHAPTER 1

1.0 Introduction

1.1 Background and information

Improving productivity of the indigenous chickerieat comprise over 70% of the 32 million
domesticated birds and are kept mainly by the mesepoor rural families (MLD, 2010) is one
way of increasing the agricultural production innga. The agricultural sector contributes 25-
26% of gross domestic product (GDP) of which 4% ran the poultry sub-sector (KNBS,
2010). Indigenous chickens contribute 71% of theltegg and poultry meat produced in Kenya
(Nyaga, 2007) and therefore impact significantlytioa rural trade, welfare and food security of

small holder farmers.

There are two distinct poultry production systemsKienya, namely intensive and extensive.
Intensive system is usually found in the urban ped-urban areas and uses the improved
(hybrid) breeds. Indigenous chickens are mainlysei in rural areas under extensive
(scavenging) system, the production is small-scatetimost households use family labour and,

where possible, locally available feed resourcesiiv2010).

Chickens under extensive system range freely duhegday and find much of their own food;
however some little and inconsistent grains/ kitchedt over supplements are given. Housing is
done at night, mainly in human dwellings to protée birds from wild animals and thieves
(Wachira et al, 2010; Okenoet al, 2011). The extensive system exposes the indigenou
chickens to harsh conditions such as diseasesatmadinadequate feeding, poor housing and

extreme weather changes, resulting in low produgt{®@ndwasyet al, 2006).
1



Previous studies on indigenous chicken productieiypstraints in Kenya including those of
Okitoi et al, (2006; 2008; 2009), Ondwasy al, (2006), and others have shown that extra effort
in the management of the indigenous chickens iratha of housing, feeding, animal health care
and genetic selection will be able to improve amatgers; flock and clutch sizes, egg

production and hatchability.

Most of these studies have made recommendationhéomprovement of productivity, with
implementations done by farmers. Despite this, eys\still report low productivity (Wachirat

al., 2010). Studies including Nyaga, (2007) and Okehal, (2011) confirm that indigenous
chicken production in Kenya is still constrainedithwlow productivity, and needs to be

improved.

This low productivity despite improvement effortssan indication that, apart from the already
documented constraints, other factors that areyebidentified could also be playing some role
(Wachiraet al, 2010). Productivity improvement could only belissd when real constraints

are identified and effectively addressed (Okuti®99).

Livestock constraints differ from region to regiand amongst production systems (Okuthe,
1999). Availability of indigenous chicken produgctibaseline data for southern Nyanza would

guide mitigations for the improvement of the indigas chicken productivity in the region.

Indigenous chicken production requires low initapital investment to start and it is always an
affordable source of livelihood in terms of fooddaoash income for resource-poor people,

especially women and children.



This study was conducted in Rachuonyo South Subiyan Homa County to complement Pan
African Tsetse and Trypanosomiasis Eradication Gagmp Kenya (PATTEC-Kenya) project.
PATTEC-Kenya intends to initiate integrated/ mgkietorial economic land use activities after
tsetse fly suppression for the benefit of the localmmunity. This was to enable the
recommendations arising from this study to be ipocated in the PATTEC-Kenya project
activities. PATTEC-Kenya was also geared towardsraving indigenous chicken production in
order to improve the livelihood of the local podrdugh alleviation of poverty and food

insecurity by ensuring sustained availability obtein.

The study assessed the constraints that loweredgemmous chicken productivity and
recommended sustainable intervention measures mgroved productivity and increased
production. The strength of this study was thammfns were involved all the way from
constraints identification and ranking, throughementions to evaluation. The recommended
interventions were therefore relevant and sustéendiiecause they were built on farmers’

viewpoints.

This study is the first to report Gumboro as theose most important disease of the indigenous
chickens after Newcastle disease. A number of ptsvstudies have always ignored the disease
in this category of chickens and only consideregsitmportant in the exotic breeds (commercial

layers and broilers).



1.2 Hypotheses
1.2.1 Null hypothesis (Ho)

Identification of production constraints and puitim place appropriate intervention measures

will not improve productivity of the indigenous ckens.

1.2.2 Alternate hypothesis (Ha)

Identification of production constraints and puftin place appropriate intervention measures

will improve productivity of the indigenous chicken
1.3 Objectives
1.3.1 Overall objective

To assess the productivity constraints and app@atpintervention measures on indigenous

chicken production in southern Nyanza, Kenya
1.3.2 Specific objectives

1. Identify and prioritize constraints causing indiges chickens’ production losses
2. Quantify the indigenous chicken productivity coastts

3. Quantify the impacts of intervention measures ba indigenous chicken constraints

2. 4 Justification and significance of the study

Indigenous chickens comprise the highest numbeoaftry in Kenya, and with very little input
from the owners, they contribute significantly tieetsocio-economic welfare of the rural

communities.



The indigenous chickens are easier to rear comparetther livestock that require a large capital
outlay. Any efforts towards increasing the produtyi of these birds will help in poverty
alleviation and food security improvement for thejomity of the people living in the rural areas.
Efforts to improve the productivity of the indigamochickens have been tried in the past, with
several recommendations coming up from previougiassuand being implemented by farmers.
No tangible results have come from these attenpptgluctivity of the birds have remained low
over the years. The meaning of this could be thateskey factors and constraints that lower the
productivity of these birds have not been accuyatntified by the previous studies to inform

effective, efficient and sustainable mitigation geeses.

This study therefore, was an attempt to identifstdes that persistently lowered the indigenous
chicken productivity in southern Nyanza, despiteplementations of previous study

recommendations.

Since livestock constraints differ from region tegion and amongst production systems.
Obtaining indigenous chicken constraints and prodocdata for southern Nyanza is key in
guiding sustainable mitigations. Although past stachave made some progress by identifying
some indigenous chicken constraints in other pafrtsenya; data for southern Nyanza would
certainly provide some information that is specific the region. That would be taken into

account during mitigation formulation.

Southern Nyanza has a large number of indigenoiekears (over 3 million) with almost every
household keeping the birds. The potential of thesiks is hampered by heavy production losses

that result into low productivity. This study aimatladdressing this.
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CHAPTER 2

2.0 Literature review

2.1 General information

Indigenous chickens are generally multicolouredgltegged and smooth feathered with a few
fizzled feathered, naked necked and dwarf birderityg, 2005; Mogesse, 2007; Yakubu, 2010).
The Food and Agriculture Organization of the Unitddtions (FAO) classifies indigenous
chickens as Sector 4; a category of poultry thatiial (non-urban) in location and subsistent or
non-commercial in purpose. The birds are more adbjat the adverse conditions found in most
of the developing countries of the world comparedtite commercial (improved) breeds
(Njenga, 2005; Gonomelat al., 2006; Mogesse, 2007). The birds are mostly kemteun
extensive system (Nyaga, 2007; Wacldtal, 2010; Yakubu, 2010) in sub-Saharan Africa and
other parts of the world (Gueye, 2002a; Mapiye &iodanda, 2005; Mandadt. Al.., 2006;

Sekeroglu and Aksimsek, 2009; Yakubu, 2010; Mseffal, 2010; Youssouét al, 2011).

Indigenous chicken production requires the lowegdital investment of any livestock species;
they have a short production cycle (Sonaiya andnSw®@04; Sekeroglu and Aksimsek, 2009)
and mainly feed through free-ranging, with littleaiqp supplement (Swaet al, 2007). The

output of indigenous chickens is lower than thatimdénsively raised hybrid chickens but is
obtained with a minimum input in terms of housimdjsease control, management and

supplementary feed (Haito@k al.,2003; Sonaiya and Swan, 2004; Ok#bal, 2007).



In Kenya the indigenous chickens’ egg productiamgess from 36 to 97 eggs per hen annually
(Siambaet al, 2002; Okeneet al, 2011); and the range for exotic chickens is 280-2ggs per

hen annually (MLD, 2010).

A lot of efforts to improve the indigenous chickproduction in Kenya have been made. A
cockerel exchange programme was carried out in &&myn 1976 to 1994 under the auspices of
the National Poultry Development Programme (NPD&intly funded by the Government of
Kenya (GoK) and the Netherlands Government, buedadue to high mortalities and non-
broody nature of the progeny (NPDP, 1985-1986; der2005). In 2003, the Smallholder
Poultry Development Project was initiated under Aggicultural Sector Programme Support
(ASPS), funded by the Danish International Develeptn Assistance (DANIDA) in
collaboration with GoK in Coast province whdrestitute for egg layer SelectigthSA) Brown
hens were being crossed with local cocks to prodybeid chickens. The major challenge was
the requirement of a constant external parent ssaplply that would mean continuous presence
of a well-managed hatchery facility and grandpasgotk. This was beyond the scope of the

smallholder farmers (Njenga, 2005).

Several other studies on indigenous chicken praohycincluding Siambat al, (2002), Bebora
et al, (2005), Okitoiet al, (2006), Nyaga, (2007), Mutinda, (2011) and Njagial, (2012)
among others, have made recommendations, aimeapabving the productivity of these birds.
Surveys, however, still show low productivity ddspihe implementation of most, if not all of

the recommendations by the farmers (Wackiral.,2010).



It is important to note that in free range prodmetsystem, under which over 90% of indigenous
chickens are kept (Bebos. al, 2005; Ondwast al, 2006), several factors; some yet to be
identified, play significant roles in lowering practivity and production of the birds (Wachea
al., 2010). Most of the livestock (including indigesochicken) constraints are biological and act
through interactions, that is, the presence orratessef one would modify the effect(s) of the
other(s) (Okuthe, 1999). Studies, and thus recordatens that would only target one or just
very few constraints, but ignore other related dectwould always fail to improve the

productivity of the birds.

Most previous studies expected to solve the prolaelow productivity, were, however, specific

in focus, and targeted specific constraint(s); imittheir objectives and never considered any
other factors perceived to be outside the objestivEor instance, the studies by Njagi, (2008)
and Mutinda, (2011) were specific to Newcastle @uwinboro diseases, respectively; and each
study made recommendations within its objectivdstdDet al, (2006), on the other hand, was a
little bit broader and investigated chick predateord inadequate feeding, but only assessed one

disease, Newcastle disease, and gave recommer(datiothin the study objectives.

Farmers have been implementing most of the recordatems, but no significant productivity
improvement has been recorded (Wackiral, 2010; Okencet al, 2011). An indication that
factors that lower the productivity are not yetlyuhddressed and integrated by previous

recommendations.

A holistic approach that would accommodate peroegtiof major stakeholders in the

indigenous chicken production is a recommendedogbor productivity improvement (Catlest
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al., 2001; Catleyet al, 2002; Okutheet al, 2003; Msoffeet al, 2010). Real constraints and
factors that hinder indigenous chicken productiauld be accurately determined by a holistic

method. This is to inform relevant mitigation preses for improved productivity of the birds.

This study, thus, used both qualitative and quatntgé methods, coupled with one year
controlled intervention trials, to evaluate the tém(s) that hindered indigenous chicken
production and recommended sustainable interventn@asures for improved productivity

within the indigenous chicken industry. Controlledtervention trials on the identified

constraints were run for one full year with fullrpeipation of the farmers. The aim was to come
up with mitigation measures that would take caresadial, cultural, economic and climatic
(seasonal) aspects of the target community. Symécesare important for successful adoption of

project recommendations by target communities (@dut999).
2.2 Productivity of indigenous chickens

Productivity of an animal can be defined as produdput per animal unit per unit time, for
instance, eggs per hen per year or product ougruamit of input, example, live weight gain per
kilogram of feed or the value of product output pait input in monetary terms (Mwalusanya,
1998; Siambeet al, 2002; Sonaiya and Swan, 2004; MLD, 2010; Sekera@gld Aksimsek,
2009). It has been established that, when raisimgkens, low inputs, as in the case of
indigenous chicken production result in low prodkitt, while high inputs, associated with
raising of improved commercial chickens, resulhigher yields (Swaet al, 2007; Abdelgader

et al, 2007; MLD, 2010; Yakubu, 2010; Desta and Wak&gd,1).



Studies by Mwalusanya (1998) in Tanzania, Nahaatyal., (2006), in Uganda and Yakubu,
(2010) in Nigeria on indigenous chickens reporteddehold flock sizes ranging between 10-20
chickens per household, Abdelga@¢ral, (2007) in Jordan reported household flock sizdf
birds, with hen to cock ratio of 3:2. Abdelgadatr al., (2007) in Jordan reported positive
significant correlation between management levade@se control, feeding, among others) and
chicken performance; in terms of flock size, grow#te, egg production, eggs size, among

others.

Research findings in many parts of the world inolgdMsoffeet al, (2002) and Mwalusanya,
(1998) in Tanzania, Gnakaet al., (2007) in Cote d'voire, Mandat al, (2006) in India and
Yakubu, (2010) in Nigeria showed that indigenouglk#dns were characterized by slow growth
and majority of the birds were immature, with chstkvival rate in some cases lower than 10%.
Cocks were the fewest of all the categories ofl@mns kept, with the mean cock to hen ratio of
1:4-5. Average age at first laying, for the indigaa chickens ranged between 6-10 months
(Mandal et al, 2006), compared to the improved (commercial) kdms that start laying at 5
months of age (MLD, 2010). In Tanzania the meaa Weight for cocks and hens was reported
as 226lgramme (g) and 14419, respectively (Mseffal., 2002) and 1948.1g and 1348g,
respectively (Mwalusanya, 1998); the live weighbae week of age was 37.7 £ 5.3g and at 3
months were 398 + 1079 for females and 588 + 1%2grfales (Missohoet al, 2002). Low
annual egg production levels have been reportediffierent studies. Mapiye and Sibanda,
(2005) in Zimbabwe reported average number of dgigsand incubated per clutch and egg

weight to be 10 + 2, 8 +1 and 52.2g * 2, respebtivdsoffe et al, (2002) in Tanzania reported
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clutch size, number of clutches per year and egghwén grams) as 17.7 = 0.25, 2.6 £ 0.06 and
46.4 + 0.86, respectively. Fisseka al., (2010) in Ethiopia reported egg size of 43 g. Hig
hatchability rates of 100%, 77% and 60-65% had baeserved in Tanzania (Mwalusanya,

1998), Senegal (Missohat al, 2002) and India (Mandat al, 2006), respectively.

In Kenya, indigenous chickens are the majority, posing 70% of 32 million poultry in the
country, but only contribute 60% and 50% of theckbn meat and eggs consumed in the
country. Productivity of the indigenous chickens lesv compared to that of the exotic/
commercial chickens (broilers and layers) and lias been attributed to low inputs associated
with free-range production system, the preferrextesy for over 90% of the indigenous chicken

farmers in the country (Nyaga, 2007; Wacldtal.,2010).

Most studies including those of Siamdtaal, (2002), Okitoiet al, (2006), Olwandet al,

(2010) and Okenet al, (2011) reported flock sizes with wide variati@mong regions; ranging
between 10-22 chickens per household. The majofitige chickens in the flock were immature
birds, just as observed in other parts of the w@ldmbeet al, (2002), Okitoiet al., (2002) and
Olwandeet al.,(2010) reported hatchability of 84%, over 70% &Qéb, respectively. Despite
the good hatchability of indigenous eggs, moshefahicks that are hatched die in their early
life due to both diseases and predation (Okuth@919ndwas\et al, 2006; Wachirat al,

2010).
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2.3 Indigenous chicken productivity constraints

Most indigenous chickens in sub-Saharan Africacewréree-range system and are fed little grain
(Missohouet al., 2002; Mandalet al, 2006). Indigenous chicken production is hampdrgd
several factors: Msoffeet al, (2002) in Tanzania, Desta and Wakeyo, (2011) tiniogia,
Mapiye and Sibanda, (2005) and Muchadsyal, (2008) in Zimbabwe, Adene and Oguntande,
(2006) and Yakubu (2010) in Nigeria and Mandghl., (2006) in India identified diseases and
lack of proper production technologies as the mogiortant constraints to the indigenous

chicken production.

Report by Aboeet al., (2006) in Ghana was in agreement with the findifngen other parts of
the world that Newcastle disease is the most inapbrhealth issue. Newcastle disease occurs
every year and kills on average 70-80% of the ucimated indigenous chicken flocks (Gueye,
2002b). Gondwe and Wollny, (2005) and El ZubeirQ@Preported inadequate feeding as an
important constraint to the expansion of indigenogken production in Malawi and Sudan,
respectively. Tadellet al, (2003) in Ethiopia reported a considerable ldsegys in terms of
the time taken by the laying hen to incubate eggskaood young chicks. Such a loss could be

reduced when improved technology was applied.

Other constraints to indigenous chicken productizere low genetic potential of the local
chicken due to lack of breed selection (Duguma,62(ayeye and Oketoyin, 2006) and

unreliable poultry marketing systems (Gaeisal.,2004; Nyaga, 2007).
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In Kenya, indigenous chicken production is hindelsd several factors (MLD, 2010). The
chickens are kept under poor management conditlolesto lack of skills and finance (MLD,

2010).

Several findings including Kingost al., (2007) and Mungubet al.,(2007) identified the major
constraints to indigenous chicken production agafiss, particularly Newcastle disease, feed
deficit and heavy losses of chicks through predati®kuthe, (1999) reported the major
predators for the chicks as hawks and eagles; andyfowers and adults as mongooses.
Mungube et al., (2007) reported parasites as one of the most i@pbrconstraints of the

indigenous chicken production in the ASALs of Kenya

Uncontrolled mating; major cause of inbreeding aghtre indigenous chicken population, has
been a big challenge, resulting into low genetiteptial in the birds (Okenet al.,2011). The
indigenous chicken marketing system is also not wgjanized and everything depends on the

individual efforts of the farmer (Siamlgd al, 2002; Nyaga, 2007; MLD, 2010).
2.4 Qualitative study methods

Qualitative studies that are participatory in agio actively engage major stakeholders in the
community in the study. The participatory methodbance the penetration of data collection
activities into local communities (Catlest al, 2001 and 2002; Okuthet al, 2003; Chambers,
2010) making the findings to reflect the averagewd of the target community; an important
factor for the success of the interventions. A Kegture of participatory epidemiology is

triangulation or crosschecking information deriviemim multiple sources and methods (Okuthe
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et al, 2003). These approaches comprise Rapid Rural adgadr (RRA), Participatory Rural

Appraisal (PRA) and Participatory Learning and Act{PLA).

2.4.1 Rapid rural appraisals

Rapid rural appraisal (RRA) is a rapid study withanfairly short period. It uses mainly
gualitative tools (Townsley, 1996; Bhandari, 20@Biambers, 2007and 2010). Local knowledge
is respected and forms a major part of the dataegad but the process is essentially “extractive”
(Leyland, 1991; Bhandari, 2003) in that, researslake away the collected information. Rapid
rural appraisal is mainly seen as a means for @ensito gather information within the local

community (Okutheet al, 2003).

Rapid appraisal methods have been developed teaawer limitations of baseline questionnaire
surveys (Ghirotti, 1993). The use of rapid apptaisas been increasing and rapidly becoming

more popular in livestock work (Catley al, 2001 and 2002; Okutret al.,2003 and 2005).

2.4.2 Participatory rural appraisals

The study methodology can be best described awiéy/faf approaches, methods and behaviours
that enable local people to share, enhance angzantieir knowledge of life and conditions, to
plan for themselves what action(s) to take and émitor and evaluate the results (Chambers,
1994 and 2010; Okuthet al, 2003). The approach is similar to other diagmostirvey
techniques known variably as exploratory surveysl{i@&on, 1981; Bhandari, 2003; Chambers,
2007), informal agricultural surveys (Chambers,39@atley, 2006) and reconnaissance surveys

(Chambers, 1994).
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It combines secondary data review, semi-structurgdrviews (SSI), observation of farm
activities, and formal and informal group meetingsdentify and evaluate specific needs with
researcher as a facilitator in the process (Chani®®4; Bhandari, 2003; Barahona and Levy,
2007). Participatory rural appraisal recognizesatmunity residents’ working knowledge of
their own problems and hence involves them in treysis of the problems and the formulation

of solutions (Catley, 2006).

Participatory rural appraisal is similar to RRAMst cases, except that, in PRA information is
more shared, owned and used by local people; assedpto RRAs, where information is
perceived to be taken away by outsiders/ reseadi@rambers, 1994); that is, extractive. The
PRA approach emphasizes empowering local peopteistlanother difference from RRA which

is seen as a means for outsiders to gather infamé@hamber, 2007 and 2010).

Both PRA and RRA were developed by researchersnasltarnative and complement to
conventional structured sample surveys. Particigataral appraisal has been applied in all
domains of life including surveys in livestock rasgh, among others (Catley al 2001, 2002

and 2006). A weakness of qualitative surveys infthen of RRA and PRA is that the quality of
the information produced depends on the intervieiskills, experience and knowledge (Okuthe

et al, 2005; Catley, 2006).
2.4.3 Participatory Learning and Action

Participatory learning and action (PLA) is an agmiofor learning about and engaging with
communities (Blackburn and Holland, 1997; Chamh®89,7). It combines an ever-growing tool

kit of participatory and visual methods with naturderviewing techniques and is intended to
15



facilitate a process of collective analysis andre®. The approach can be used in identifying
needs, planning, monitoring or evaluating projectd programmes (Kumar, 2002). It offers the
opportunity to go beyond mere consultation and mtenthe active participation of communities
in the issues and interventions that shape theas|{IIED, 1998).

The approach has been used, traditionally, withlrommunities in the developing world.
There it has been found extremely effective in tagmnto the unique perspectives of the rural
poor, helping to unlock their ideas not only on tia¢ure and causes of the issues that affect
them, but also on realistic solutions (Blackburd &tolland, 1997; Chambers, 1997). It enables
local people to share their perceptions and idgmnifioritize and appraise issues from their
knowledge of local conditions (Chambers, 1997)tiBlgatory learning and action tools
combine the sharing of insights with analysis asdsuch, provide a catalyst for the community

themselves to act on what is uncovered (IIED, 1998)
2.4.4 Focus groups

Focus group interviewing is a qualitative tool thabvides and generates a rich understanding of
participants’ own attitudes, perceptions, opiniohsliefs and experiences (Chambers, 1994;
Okutheet al, 2003). One of the most valuable benefits of fogtzups is the dynamics of the
discussions that occur among the participants, afre always placed in natural real life

situations (Olwande, 2009).

A good focus group is fairly homogenous in compositind works best when the interest for all
participants of the group is the same (Okwhal, 2003). The recommended number for focus

groups is 8 to 13 participants (Okutéieal, 2003). Focus groups can be used both in rapld an
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participatory rural appraisal studies. They are alsry useful in monitoring and evaluation

studies especially when intervention measuresaréed out.
2.4.5 Community group discussion

Community group discussion (CGD) is a Participatepydemiological study tool that engages

communities in discussions to get their perceptioms issues of interest; twenty to 30

participants are recommended (Bhandari, 2003). rEsearcher uses a check list to guide the
discussions by asking questions while active dsous/ guided activities are done by the
community (Okutheet al., 2003). Community group discussion always bringgetber

individuals of diverse interests; it is heterogamem composition (Chambers, 1997).
2.5 Cross-sectional studies

Cross-sectional studies are used to investigatgalation at a particular point in time. They can
be used to monitor diseases in field studies bgrokeg prevalence data (Schwadteal, 1977,
Martin et al, 1987; Noordhuizen, 1999; Salman, 2003: Thrusfi2@D7). They are also used to
provide data on a large number of other variabtesgnt in livestock populations (Okutéeal,
2003). These studies can be quick, relatively chieagpnduct and if done well, can give a very

informative ‘snapshot’ of the situation at the timeguestion (French, 1999).

Cross-sectional studies have disadvantages omtiglity to determine ‘cause or effect’ when

examining associations between ‘risk factors’ aisgase (Noordhuizest al, 1999).
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2.6 Observational longitudinal studies

A longitudinal study uses repeat visits over a geérof time, with a combination of research
observation and structured questionnaires (Maetial, 1987; Tomaet al, 1999; Thrusfield,
2007).

This method of collecting accurate and represevgdield data in the form of active monitoring
and evaluation is expensive (Marghal, 1987). It is most suitable for research projects.

It is useful for disease incidence data, confiroratof diseases and recording of livestock
production parameters for species such as smaihants and poultry for which farmers may

not have a good recall of counts.

2.7 Controlled intervention trial study

Controlled intervention trials are used primariyassess the efficacy of a therapeutic product or
regimen or that of a prophylactic procedure (likeagcine or a change in the way animals are
managed) (Martiret. al, 1987). The study animals are randomly allocatedheir natural
setting, privately owned, and not purchased or tamed for experimentation. Disease in
animals is naturally occurring, not induced. Whhe researcher has some control over the way
treatments or prophylactic procedures are carrigdtbe actual administration may be done by

the animals’ owners (Dohaat al, 2003).
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2.8 Diagnosis of Newcastle disease

Newcastle disease (ND) is caused by virulent sdrafravian paramyxovirus type 1 (APMV-1)
of the genus Avulavirus belonging to the family #ayxoviridae. There are ten serotypes of
avian paramyxoviruses designated APMV-I to APMV-lllewcastle virus has been shown to be
able to infect over 200 species of birds, but #heesty of disease produced varies with both host

and strain of virus
2.8.1 Newcastle disease virusisolation

Newcastle disease virus (NDV) is readily cultivatedlO to 12 day-old specific pathogen free
(SPF) embryonated eggs, inoculated into the allastac. Although virulent ND viruses can be
propagated in cell cultures, embryonated chickeyseaye more preferred since they are more
sensitive and convenient (Alexander, 2003). Isotattan be made from tracheal and cloacal
swabs, faeces, bone marrow and spleen. The saamglesormally transported on ice or frozen
(Omojala and Hanson, 1986). Bone marrow may beefulsample for virulent viruses as the
viruses have been demonstrated to be presentsafteral days at 86 (Omojala and Hanson,
1986). Many strains of NDV inoculated in embryomlthdicken eggs will kill the embryos in 24

- 72 hours, causing haemorrhagic lesions and eatigph The infected allantoic fluids will
agglutinate chicken red blood cells (RBCs). Most \WWBtrains will multiply, produce
haemagglutinins, haemadsorb and cause cytopatld@ngels in a wide range of secondary
cultures including those of rabbit, pig, calf, megkkidney, chicken tissues and HelLa cells

(Alexander, 1997).
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2.8.2 Serology

Numerous serological tests may be used to detéibioaires, but the most commonly used one is
the haemagglutination- inhibition test (Alexand2003). The OIE states that a titre may be
regarded as positive if there is inhibition at euse dilution of 2 or more against 4 HA units, or
2 or more against 8 HA units (OIE, 2000). Positieeofogy and clinical signs in unvaccinated
birds are strong diagnostic evidence of ND esplgcialsituations where virus isolation is not
possible. For the use of HI and other tests in on&@g immune status of vaccinated birds, mean
level of HI titres ranging from 2— 2 after a single live vaccine to’ 2 2* with multiple

programme are expected (Alexander, 2003).

Other tests used to detect antibodies to NDV in ltppusera include: single radial
immunodiffusion (Chuwet al, 1982), single radial haemolysis (Hari, 1986)usineutralization
(VN), enzyme - linked immunosorbent assay (ELISAnyder et al, 1984), passive
hemagglutination test (PHA) (Roy and Venugopal®9® and plaque neutralization (Beard and
Hanson, 1984). Enzyme — linked immunosorbent agsaiSA), which can be automated, has
become popular, especially as part of flock scregemrocedures (Snydet al, 1984). Good

correlation has been reported between ELISA angksts (Cvelic — Cabrilet al, 1992).

In passive hemagglutination test (PHA), once thantjtied virus is tagged to the 1% fixed
chicken red blood cells, the cells can be store4f@tfor a longer period and a large number of
samples can be tested for the antibodies, thusmaimg any variation in results and rendering

the test quick and easy. Results could be obtdgatle PHA test in 40 minutes. Thus, the PHA
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test is an easily adoptable test for serologicatitoang for NDV in commercial flock (Roy and

Venugopalan, 2000)
2.9 Diagnosis of infectious bursal disease

Infectious bursal disease (IBD) is caused by asvihat is a member of the genus Avibirnavirus
of the family Birnaviridae. Although turkeys, duclgiinea fowl and ostriches may be infected,
clinical disease occurs solely in chickens. Infaasi bursal disease virus causes lymphoid
depletion of the bursa, and if this occurs in tingt £ weeks of life, significant depression of the
humoral antibody response may result. Two serotygfe$BDV are recognized. These are

designated serotypes 1 and 2.
2.9.1 Infectious bursal disease virusisolation

Bursa of Fabricius is normally used for the isaatiof the infectious bursal disease virus
(IBDV) (Lukert and Saif, 2003); the virus can beufol in other organs such as the spleen,
thymus, liver and bone marrow but in significanittyv quantities than in the bursa (Cheuville,
1967). The inoculum for virus isolation is preparegd homogenizing the tissue sample in
antibiotic containing buffer that is centrifuged remove larger tissue particles and is used for

inoculating embryonated eggs and tissue cultur&dtitand Saif, 2003).

Chorioallantoic inoculation in 9 -11 day old chickembryos is the most sensitive route for the
isolation of the virus. Classic viruses usually #ile embryos in 3-5 days and produce lesions of
vascular congestion and subcutaneous haemorrhagies embryos. Serotype 1 IBDV produces

dwarfing of the embryo, subcutaneous oedema, ctingeand subcutaneous or intracranial
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haemorrhages. The liver is usually swollen, witkcpg congestion producing a mottled effect.
In later deaths, the liver may be swollen and gstenwith areas of necrosis. The spleen is
enlarged and the kidney is swollen and congestath & mottled effect. Variant viruses

however, do not kill the embryos but cause embityatsg, discoloration, splenomegally and

hepatic necrosis (Lukert and Saif, 2003).

Primary cell cultures of chicken embryo fibroblasksirsa and kidney have been used to
propagate the virus (McFerran, 1980). Isolatiortigamic analysis and pathogenicity studies of
the viruses isolated from field cases are doneeteal the changes in the wild virus population

but for routine diagnosis of outbreaks (Lukert &aif, 2003).
2.9.2 Serology

Serologically, IBDV in clinical samples is convenily detected by agar gel immunodiffusion
(AGID) and antigen capture enzyme linked immunosotkassay (ELISA). The AGID test has
been used for primary screening of bursa of Falsisamples before attempting isolation and
further characterization of IBDV. It does not detserotypic differences and measures primary
group-specific soluble antigens (Lukert and Safip3@. Immunofluorescence and molecular
techniques have been used to detect IBDV antigha.riost common molecular method is the
reverse-transcription polymerase chain reaction-fFiCR) (Wu, 1992). Virus neutralization
procedure is extremely sensitive and is sufficiesflecific to differentiate between serotypes of

IBDV (Weisman and Hitchner, 1978).

The most commonly used test for the detection dibadies to IBDV is ELISA. It is

guantifiable, sensitive and reproducible procedwrieich can be automated (Marquasdtal,
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1980). The AGID test has been adapted to the gatmé format to quantify antibodies to IBDV
(Cullen and Wyeth, 1975). Other serological telstd have been used to detect IBDV antibodies
include indirect haemagglutination (Alieet al, 1990), counter immune-electrophoresis
(Hussainet al, 2002) and single radial haemolysis (Hussatinal., 2003) tests. The indirect
haemagglutination (IHA) test is considered to bexpensive, quick and easy to perform

(Rahmaret al, 1994).
2.10 Fowl pox disease

Fowl pox is a slow-spreading viral infection of ckens and turkeys characterized by
proliferative lesions in the skin (cutaneous fotmat progress to thick scabs and by lesions in
the upper gastrointestinal and respiratory tradigghtheritic form). It is seen worldwide (Cynthia

and Scott, 2011).
Diagnosis

Cutaneous infections usually produce charactergtiss and microscopic lesions (Saifal.,
2003; Cynthiaand Scott, 2011). When only small lesions are mtese is often difficult to
distinguish them from abrasions caused by fighti@gnthia and Scott, 2011). Microscopic
examination of affected tissues stained with H&KEeads eosinophilic cytoplasmic inclusion
bodies. Cytoplasmic inclusions are also detectaltdlg fluorescent antibody and
immunohistochemical methods (Cynttaad Scott, 2011). Viral particles with typical paxs
morphology can be demonstrated by negative-staileciron microscopy as well as in ultrathin
sections of the lesions. The virus can be isol&égdnoculating chorioallantoic membrane of

developing chicken embryos, susceptible birds gdiraultures of avian origin. Chicken embryos
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(9-12 days old) are the preferred and most connehiest for virus isolation (Cynthiand Scott,

2011).
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CHAPTER 3

3.0 Methods and materials
3.1 Study preparation

Permission to conduct the study was sought fromOimector of Veterinary Services (DVS)
before its commencement. The research team comgrise investigator and two enumerators
(minimum qualification of animal health certificatevisited the Sub-County to meet the
stakeholders in the poultry industry that includled field extension officers of the Ministry of
Livestock Development and Ministry of Internal seguand provincial administration. The
team then visited 10 randomly selected farms irctirapany of the district extension officers to

familiarize with the farming systems and introdtice research topic
3.2 Study site

The project was carried out in Migwa and Kagakag#s in Nyalenda sub-location, North
Kamagak location, in Kasipul division of Rachuorfyouth Sub-County, in Homa Bay County

(Figures 3.1 and 3. 2).

The Sub-County is located in the southern westarhgf Kenya and bordered by Nyando Sub-
County to the north, Kisii Central and Nyamira Sobenties to the south east, Homa Bay Sub-
County to the south west, Kericho Sub-County todlast and Rachuonyo North Sub-County to
the north and west. The Sub-County lies betweetudits 8 15 and 45’ south, longitudes 34
25’ and 38 east with an area of 407knAltitude ranges between 1135 to 1600 metres atiove

sea level.
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The Sub-County climate is modified by the effectiod altitude and proximity to Lake Victoria.
The Sub-County has two rainy seasons; the longtbaestarts from late February and runs
through June with rainfall ranging between 500mm 4600mm and the short rainy season that
occurs between late August and November, with gedietween 250mm and 700mm. The Sub-
County experiences the driest spells during thethsoonf December to February and June to
August during which period both agricultural andeBtock activities are at minimum. Local

temperatures are relatively high ranging betweé hd 26 C.

Administratively, the Sub-County is divided intodwdivisions namely Kabondo and Kasipul.
According to the 2009 Population and Housing CenRashuonyo Sub-County had a total of
382,711 persons of which 199,744 are females a20&8 are males. Forty per cent of the
population consists of a dependent age; betweeh WHile 29.2% is comprised of a youthful
population aged between 15-29 years (KNBS, 2016¢. Sub-County has a population density

of 403 persons per KnfKNBS, 2010).

Agriculture sector’s contribution to house holdanwe is 70%. Main crops grown are maize,
sweet potatoes, millet, sorghum and pineapplesbu Zmttle, red Maasai sheep, East African
small goats and indigenous chickens are the mamastyf livestock kept. Rural and urban

absolute poverty rate is 77.49% (MA, 2010; KNBS1@0

26



ETHIOQOFPIA

ucanpa |

SOMALIA

B r=cnzorym maa
LukeaDizams

o 35 T 140 Kllomesars
T T S o |

Figure 3.1Map of Kenya showing Rachuonyo South SuBounty (Source: Ministry of

Planning, National Development and Vision 2030)
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Figure 3.2 Map of Rachuonyo South Sub-County (Souec Ministry of Planning, National

Development and Vision 2030)
3.3 Selection of study villages

Rachuonyo South Sub-County was purposively seletieghable the recommendations arising
from this study be incorporated into the Pan Afmidaetse Trypanosomiasis Eradication
Campaign Kenya (PATTEC-Kenya) project activitian African Tsetse Trypanosomiasis
Eradication Campaign Kenya project intends toatdintegrated/ multi-sectorial land use
activities after tsetse fly suppression for thedsgrof the local communityOne division was
randomly selected out of the two divisions in thi-&ounty. One location was then chosen

randomly from a list of five in the division. Thwgas followed by random sampling of one sub
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location out of four in the location. Finally twdlages were randomly selected from a list of

seven in the selected sub location.

3.4 Study design

The whole study lasted for 14 months from July 2@a0August 2011 in three phases and
involved a combination of both informal qualitatisad formal structured quantitative methods.
The use of a variety of data collection technigaed methods provided a more rounded and

holistic approach than when one single methodesl (slakim, 1989).

Identification and prioritization of indigenous cken constraints was carried out in the first two
phases. The two phases lasted for two months; dndgnto August 2013. The first phase was a
rapid rural appraisal study (described in Chapjdahdt was followed by cross-sectional survey,
in the second phase (Chapter 5). Cross-sectiamdy gtrovided a snap shot quantitative data that
informed the formulation of longitudinal studiehépters 6 and 8), i.e. the third phase. The third
phase that ran for one year (September 2010 to #tug0l1l1l) assessed and quantified the

constraints, and the benefits of controlled intatioms.

Post mortem examination and laboratory analysisewarnducted on sick and fresh dead
chickens to establish causes of deaths througeustudy period whenever such cases arose

(described in chapter 5.4).

Participatory rural appraisals (PRA) and Parti@pat Learning and Action (PLA) that
complemented the above study methods ran conclyrtenbughout the study period (described

in section 5.3 and chapter 6).
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The data were obtained by actual measurementspamnodservation, interview of household
members directly responsible for management of kelms, community and focus group

discussions, post mortem examinations and labgratalysis.
3.5 Data management and analysis

All the data obtained from the field were enteradMicrosoft access programme (Microsoft
Corporation, 2000). Analysis was done uskg-Info statistical packagsoftware and Microsoft
Excel for Windows (Version XP). The analysis invedivgenerating descriptive statistics for the
various productivity measures (parameters). Chasgj?) and t-tests were used to compare the

effects of intervention between intervention graups
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CHAPTER 4

4.0 Identification and prioritization of the indigenous chicken constraints
4.1 Introduction

Most of the rural households keeping indigenousckdns have been experiencing heavy
production losses arising from deaths and otherseswespite implementing mitigation

measures recommended by previous research studies.

Rapid rural appraisal (RRA)) approach was usedskess factors that persistently constrain
indigenous chicken productivity in the study aréhe RRA method was qualitative in nature,
enabled the research team to understand the fdrraepgriences and perception on the
indigenous chicken production. Weaknesses of pusvioterventions were identified and later
avoided in the subsequent phases, saving valuai@eaind other resources for relevant activities

aimed at addressing farmers’ concerns.

Research team used the phase as an entry pointhet@ommunity, as trust was rapidly

enhanced by the participatory engagements (Catlay; 2002).
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4.2 Materials and methods

4.2.1 Study site

As described in section 3.2 of the thesis
4.2.2 Study design

A rapid rural appraisal (RRA) study that uses pgétory epidemiological (PE) tools as
described by Townsley, (1996); Catleyal, (2001); Catleyet al, (2002); Okutheet al, (2003);
Bhandari, (2003) was conducted in each of the twdysvillages to identify and prioritize the
indigenous chicken productivity constraints and capture the farmers’ perception of the
indigenous chicken production in the study areas Pphase also acted as an entry point for the
research team into the community, allowed freerauiions, created trust and built confidence

between the farmers and research team.

The PE tools used included secondary data colleatoindigenous chicken production situation
in the Sub-County, from relevant Government (Mimest of Livestock Development,

Agriculture etc.) and Non-Government Organisatiamshe area, semi-structured interviews
(SSI) guided by checklists (Appendix 1), transecllks, seasonal calendars, matrix scoring,

simple ranking, time lines, Venn diagrams, paratgey mapping and proportional piling.

One community group discussion (CGD) consistingé8tnhers (men and women), was held in
each of the two study villages; Migwa and Kagakogus group discussion (FGD) consisting 10
farmers (men and women) followed in each villagende two CGDs and two FGDs exercises

were conducted.
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During the CGD and FGD exercises, the farmers \waren chance to freely present their views
on indigenous chicken production with minimum nesions. The group discussions were
conducted in the localuo language that was understood by all farmers paatiog in the

exercises.

The facilitators played a more passive role oehsig and learning whilst farmers played more
active roles of teachers. This led to active pguditon by farmers in the form of production of
community maps, seasonal calendars, Venn diagramds canstraints ranking using local
materials i.e. maize and beans. The active paaticip resulted in a free flow of information as

the farmers felt they were part of the discussion.

The farmers’ experiences and perception of thegambus chicken production were then
captured and recorded. These experiences andefsdisrwere then incorporated into subsequent
study activities, giving the farmers a sense ofobging in the whole study. This approach
greatly helped in motivating the farmers and imjngwvheir level of participation in the project

activities and cooperation with the research team.

Key informant interviews involving local provinciahdministration officials, Ministry of
Livestock extension officials, prominent farmergyraveterinary shop owners and private
animal health service providers were conductedrbedo after the group discussions.

The selection of participants for the discussiom@s wandom, and invitations were sent through
village leaders two weeks before the exercise dake venues for the community group

discussions were agreed upon after consultatiotvgelea the research team and village leaders
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(three from each study village). The research teansisted of the author, two animal health

assistants (AHA) and a village leader.

Disease diagnosis and ranking

The farmers presented clinical signs of the disegsesent in the area; these were subsequently
used by veterinary specialists (investigators)ive ¢entative diagnosis. Farmers then ranked the
diseases in order of prevalence and mortality ra#here possible, samples were collected from

either sick birds or fresh carcasses (fresh dedthrslaboratory confirmation of the diseases.

Weighting of constraints and disease rankings

All responses to indigenous chicken production trangs and disease rankings were tabulated.
Constraints and disease ranking were then weighte@warding scores from 1-6 and 1-3,
respectively, to each respondent. Thus, the fastond, third, fourth, fifth and sixth ranking
constraint was awarded 6, 5, 4, 3, 2, and 1 scoespectively, while the first, second and third
major disease was awarded 3, 2 and 1 scores, teghecThe cumulative sum of all the
responses was then considered as the weighted fmothe particular constraint. Thus the

constraint with largest score was considered tthbenost important.

34



4.3 Data management and analysis

Several ways were used to cross-check, validateaaalyse the data at different stages of the

process of information gathering:

* Probing was done during the semi-structured ingsvviSSI) to determine internal
consistency of the information provided by the mfants. Analysis was being conducted
by asking additional questions that were not indheck list initially to get clarification

on certain issues.

* Triangulation was used to compare evidence coliebtedifferent methods and sources
of information. The analytical process was useaxplore the patterns and coherence
between all information provided, as well as to emthnd the bias of different
informants. Triangulation was very useful when canmg observations and information
collected while conducting a transect walk withrl2dkey informants through the village

with information collected during SSI and/or a p@Apatory mapping exercise.

4.4 Results
4.4.1 Duration of rapid rural appraisal study

The whole study duration, running from the preparastage to the last activity was about two
weeks. The time for the group discussions was tmw @ half and three hours in Migwa and
Kagak, respectively. Transect walks (covered oraisgp dates) lasted about three hours in both

villages.

35



4.4.2 Response from farmers

One Community Group Discussion (CGD) followed &#yWGD was conducted in each study
village. The groups consisted of both men and worAdirthe 30 and 10 farmers invited for the
CGD and FGD respectively, attended the group dsoos, in each study village. The
facilitators played a more passive role of listgnamd learning whilst the farmers played a more
active role of teachers. This led to active pgsation by farmers in the form of production of
seasonal calendars, Venn diagrams, ranking usicey foaterials and through Semi Structured
Interviews (SSI). The active participation was imnstation factor that resulted in a free flow of
information as the farmers felt they were parthe tiscussion although the dominant farmers

had to be controlled by the facilitator.

4.4.3 Farmers awareness on some of the indigenoumsaken production aspects

Indigenous chicken production was important tofdreners in terms of rural poverty and food
insecurity alleviation in both study villages. Tbleickens were reared under free-range system,
whereby birds of all age categories fed togethegufié 4.2). The farmers had a lot of
information on major constraints to indigenous khit production in the study area that

included common diseases.

They used clinical syndromes/signs to describe mabshe diseases i.@put (pox lesions) for
fowl pox, ajujo (drooping wings/ ruffle feathers) for Gumbonbep ralum(green diarrhea) for
Newcastle,diep rachar (white diarrhea) for fowl typhoiddiep remo(bloody diarrhea) for
coccidiosis,njoha (worms) for helminthespkwodofor ticks, oywechfor mites andhywogofor

lice.
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Most of the farmers exhibited good knowledge ormsemal pattern of most of these diseases.
4.4.4 Constraints ranking

Table 4.1 presents lists of indigenous chicken traimds ranked in order of importance in the

two villages. The ranking of constraints by thekstelders was generally similar in the two

study villages. Diseases were ranked as the mgxirtant constraints in both villages. Predation
in chicks was ranked second most important, whudgaty of feed came third in ranking. Other

important constraints identified were theft, poarinaal health service delivery, inadequate

poultry management skills among farmers, poor hysneglect by Government, poverty

amongst farmers, farmers low attitude and poordingg in that order.
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Table 4.1 Constraints ranking by indigenous chicke farmers in Migwa and Kagak

villages

Constraints  Community group discussions Key infarmaterviews
Migwa Kagak Score Ranking MigwaKagak Score Ranking

Diseases 1 1 12 1 1 1 12 1
Feed 3 3 8 3 3 3 8 3
scarcity
Predation 2 2 10 2 2 2 10 2
Theft 4 4 6 4 4 4 6 4
Poor 7 8 - - 7 7 - -
housing
Poor animal 5 5 4 5 5 6 3 5
health
services
Inadequate 6 6 2 6 6 5 3 5
skills
Poverty 9 9 - - 9 9 - -
Neglect by 8 7 - - 8 8 - -
Government
Farmers low 10 10 - - 10 10 - -
attitude

4.4.5 Disease ranking

In the constraint ranking, disease emerged as th& important challenge in the indigenous

chicken production.

Table 4.2 presents the ranking of indigenous clmctsseases by farmers in the two study

villages. Newcastle was the most important diséaséerms of prevalence and mortality.
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Gumboro disease ranked second and third most iandsiller and most prevalent, respectively,
while Fowl pox ranked second and third most previadéend most important killer, respectively.
Fowl typhoid was ranked as the fourth most impdridisease. Other important diseases/ or

conditions were non-specific coughing, helminth@sid ascitis respectively.

Table 4.2 Farmers' ranking of indigenous chicken dieases in Kagak and Migwa

villages

Diseases/ Prevalence Mortality
Conditions

Migwa Kagak Score Rank MigwaKagak Score Rank
Newcastle 1 1 6 1 1 1 6 1
Fowl typhoid 4 4 - - 4 4 - -
Gumboro 3 3 2 3 2 2 4 2
Fowl pox 2 2 4 2 3 3 2 3
Coughing 5 5 - - 6 5 - -
Helminthosis 6 6 - - 5 7 - -
Ascitis 7 7 - - 7 6 - -

4.4.6 Seasonal changes and occurrence of indigenahscken diseases

Table 4.3 presents the seasonal changes and aumeiggindigenous chicken diseases in Migwa
and Kagak villages, developed during group disaussin the two villages. Seasonal patterns of

the diseases were similar in the two villages.
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Table 4.3 Seasonal occurrence of indigenous chickdiseases in Migwa and Kagak

Disease Time of the year

Newcastle February-May and October to December
Gumboro March-July

Fowl pox April- July

Fowl typhoid As Newcastle disease

Coccidiosis Throughout the year

Periods between December to mid-February and late tb mid-August are always dry. Long
rains fall from late February to late June, whiter$ rains are received from late August to
November i.e. planting and crop weeding seasomeotisely. Sometimes erratic rainfall comes
in December, but it is always not much. Crop haragss usually done in the months of August,
September and January; the months of abundant fimodoth human and chickens. Cold

weather usually occurs in June and July each year.
4.4.7 Disease control

The study revealed that animal health service dgliwas poor in both Migwa and Kagak
villages. Proportional piling techniques indicatbkadt less than 30% of the indigenous chicken
farmers received animal health services from eithevernment or private sector, while about
60% of the farmers used herbs (maiAlge Vera pepper and sisal leaves) for the treatment and
control of indigenous chicken diseases. About 6%heffarmers used human drugs (particularly

tetracycline capsules affidgyl tablets) for the treatment of their chickens.
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The same techniques showed a proportion of 30% Keecvaccine, 30% oral antimicrobial
drugs and 30% oral multivitamin products; as preésidi@rmers bought on their own from Agro-

veterinary shop for indigenous chicken diseaserobnt

The study further established that 100% of the é&srhad knowledge of the availability of
Newcastle and fowl pox vaccines, while only 50% 41080 were aware of the availability of

fowl typhoid and Gumboro vaccines, respectivelythia market.

4.4.8 Predation and housing situation

Common predators identified were the mongooses kéiaeagles, stray dogs and cats. The
hawks and eagles were found to be the second rkifigns of young growers and chicks after
diseases. The mongooses and stray cats and dogsgihtilsecond to hawks and eagles, were

important predators across all the age categ@tese even eat eggs.

Only a few households had some housing structarethé indigenous chickens; most of which
were tiny and sketchy in make (made of pieces @fir@n sheets) and were only used to shelter
few birds from hot sun during the day (Figure 4Al).households allowed their chickens of all
age groups to roam about in the home stead duaggiche and housed them at night; either in

the human dwellings or kitchens. The birds wereendeft alone in the chicken houses at night
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because the structures were not strong enough ¢p ke&vay thieves and night predators.

-l
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-~ Chicken house
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N
Figure 4.1 Indigenous chicken house in Migwa villag
4.4.9 Feeding situation

The chickens got most feed requirements from sa@amgnaround the home stead, where they
could eat plant leaves and seeds, insects andthayexible within range (Figure 4.2). The birds
got plenty of food during harvesting seasons; irgdst and September, and January each year.
The birds lived mainly on scavenged food during @kieer months of the year, except in some
few households where they received little quargtitef grains and kitchen left over as
supplements, but inconsistently. Most of the hoakihprovided drinking water for their birds

throughout the year.
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Indigenous
chickens on

free-range

Figure 4.2  Indigenous chickens on free-range in aech of food on the ground in Kagak

village
4.4.10 Ectoparasites

External parasites were observed in most of thedaThese parasites included the stick tight
flea Echidnophaga gallinacgaFigure 4.3), red miteDermanyssus gallingedepluming mite
(Neocnemidocoptes gallingascaly leg mite Knemidocoptes mutansand fowl tick Argus

persicus.
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Indigenous chicken
infested with stick tight

Figure 4.3  Head of indigenous chicken showing ingéation of stick tight fleas (arrow)
4.5 Discussions

Indigenous chickens contribute to household incam malnutrition alleviation and are kept by
almost every household in the study area. Mosthet¢ households are resource-poor and

mainly depend on subsistence agriculture for agjvi

This study identified and prioritized important straints to indigenous chickens and at the same
time determined the farmers’ general perceptiontherproduction of the chickens in the study

area.

The study established that indigenous chicken fesneve vast knowledge on the chicken
production that should always be considered istaditegies aimed at improving the productivity

of the birds.
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This study duration of two weeks agrees with Cagtegl, (2002) and Bhandari (2003) that rapid
rural appraisals take less time compared to quaivet approaches that usually take few to
several months to be concluded. The RRA approadamagel to provide quick over view of

indigenous chicken production that informed themfolation of the subsequent formal and

structured studies; cross-sectional and longituditualies.

The RRA method was found to be introductive andsbe the morale of the farmers who were
very active and generously offered information teatiched the outcome of the survey. This
agrees with the finding by Catley al (2002) that farmers feel appreciated and becarséipe,

when their ideas are respected.

In this study, diseases were ranked as the mosortant constraint to indigenous chicken
production, comparing well with several other fimgs including Okitoiet al, (2006), Siambat

al, (2002) and Okenet al (2011) in Kenya, Aboet al, (2006) in Ghana and Yakubu, (2010) in
Nigeria. Predation was ranked as second most irmpioconstraint agreeing with the findings by
Okuthe, (1999). Other important constraints idégdifsuch as scarcity of feeds, poor housing,
poor animal health service delivery among otheestypical to the free-rage indigenous chicken
production; as reported by others including Wachkiral, (2010) and Ondwasst al, (2006) in

Kenya and Gondwe and Wollny, (2005) in Malawi andidmmecet al, (2005) in Sudan.

The use of RRA tools was justified by the fact tthet productivity of the indigenous chickens
has persistently remained low over the years, tespprovement efforts. In addition to coming
up with the prioritized constraints, the use of RfRA tools enabled the research team to capture

farmers’ views and suggestions on possible waydoavior productivity improvement. Previous
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efforts and possible reasons for their failurenbpriove productivity were scrutinized with a view

of not repeating the past mistakes.

This study was the first to construct a comprehenseasonal pattern of major indigenous
chicken diseases for the region, with a view ofvtimg basis for mitigations for improved
productivity. The pattern showed that most indigenchicken diseases occurred during feed
scarcity and wet and cold months of the year. A#se months are usually associated with
stressful conditions that compromise the immunityhe birds. When birds are starved during
feed scarcity, their immunity to most disease®vgered (Wachirat al, 2010). Apart from low
temperatures directly stressing the birds, esggciicks during rainy seasons (planting
seasons), farmers usually tie theirs birds to aeaoxp destruction and conflicts with neighbours,
thereby exacerbating the already bad situationei@éstudies including Njaget al, (2012),
Njue et al (2001) and others have shown that stressed hegle poor immune response to
infections to the extent that, even less viruleathpgens can cause severe clinical disease in the

stressed birds.

When animal health services, housing and feedirgy iamproved, heavy losses currently
associated with indigenous chicken production Wi reduced, and hence improve mean

household flock size.

Housing structures currently used by most househaid not appropriate for deterring common
night predators. In certain cases, poorly housed key and incubate the eggs on spots unknown

to owners, and often end up being eaten by wildhats or stolen (Ndegwet al, 1998). This

46



reduces the number of eggs that could be usedatohimg, sales and home consumption. When

chicken housing is improved these losses wouldedaaed.

Improved feeding will also improve productivity, Wé&d birds are resistant to most infections
and hence deaths from diseases will go down. Thsdemonstrated by the seasonal patterns of
diseases constructed in this study. Low or no mdjsease prevalence was shown to be
occurring in the months of August, September amaiday; the harvesting months with plenty of

food for the chickens.

Ectoparasites lower production of the chickens ugto blood loss by the blood suckers,
competing for nutrients with birds and reductiontlod effective feeding time since the affected

birds spent most of their time scratching duetiitations.

The study noted that qualitative procedures enalihed investigator to fully interact with
farmers, a phenomenon that enhanced the developaieconfidence between farmer and
researcher and continuity of commitment, by staladrs in the project. This agrees with report

by Okuthe gt al, (2003).
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CHAPTER 5

5.0 Quantification of Indigenous Chicken Constraing
5.1 Introduction

The indigenous chicken constraints were quantifi®dg cross-sectional study (phase two) and a
one year prospective longitudinal study (phasesihfehapter 6). Post mortem examination and
laboratory analysis (chapter 7) were conductedanand fresh dead chickens to establish

causes of deaths throughout the study period wiegrsexch cases arose.

This chapter presents cross-sectional study thatcaaducted in the second phase of this study.
Cross-sectional study followed the RRA survey tangulate the findings and generate
guantitative baseline data on the indigenous chigkeduction. Its findings informed the

formulation of longitudinal studies that followedl the third phase (chapter 6).
5.2 Materials and methods
5.2.1 Study site

As describedn section 3.2

5.2.2 Study design

Random sampling method was used to select studsehoids in the two study villages (Migwa
and Kagak). There were a total of 87 and 95 houdshm Migwa and Kagak villages,

respectively. A total of eighty (80) households @selected; forty in each of the two villages.

Primary data collection was carried out throughspeal interview of household members

responsible for the indigenous chickens. A striertuclosed questionnaire (Appendix 2) was
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used for the interviews. The questionnaire wast@seed in ten farms, five in each village to
estimate the time required to administer the qaesaire. Necessary corrections were made and

any queries concerning the questionnaire weredore

The author and two enumerators carried out theviews, counting and weighing of birds and

eggs and direct observations. The data collectddded: socio-demography of chicken keepers,
flock and clutch sizes, flock structure, ownershype of housing, feeds and feeding practices,
diseases and perceived flock mortalities, utilaatiof chicken products and animal health
service provision. Flocks were categorized as ¥atoChicks (aged between 0- 3 months),

growers (aged >3-9 months) and adult (aged > 9 hsdriEwaiet al.,2007).
5.2.3 Data management and analysis

All the data obtained from the field were entened/icrosoft access programme (Microsoft

Corporation, 2000) as described in section 3.5

Descriptive statistics for the productivity parameers

Descriptive statistics that included mean numberhaékens by age, clutch and egg sizes, and
mortality, hatchability and off-take (consumptiomdasales) rates, among other descriptive

parameters were generated using Microsoft ExcealMimdow (Version XP).

Comparison of continuous data between the two villges

The ANOVA test using Epi-info statistical packagasaused to compare mean flock sizes

between Migwa and Kagak villages.
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5.3 Results
5.3.1 Household characterization

Mean household farm sizes were 4.0 acres in bdtges; with ranges of 1-10 and 1-14 acres in
Kagak and Migwa respectively. Males headed 80%@thibuseholds in both villages. Over 80%
of the household heads in both study villages hawhgry education or below. Over 90% of

children left school mainly at primary level in botillages and never joined college. Women
and chicken were responsible for about 80% of imdoys chickens’ daily management
activities in both villages. In 60% of the casegnven (in both villages) made decision to
dispose indigenous chickens and their products.

All interviewed farmers kept indigenous chickengnte of the farmers kept other livestock
species (Table 5.1) that were managed under exgesystem. Maize, sorghum, ground nuts,
vegetables and sweet potatoes were grown in bdtges in most of the households. Mixed
farming was preferred because most farm enterp@sescomplementary in terms of input

sources, and hence a strategy of lowering the bvewmat of production. The proportion of

income from the indigenous chickens to that oftladl farm enterprises were 14% and 22% in
Migwa and Kagak, respectively. Farmers in bothagéls kept the indigenous chickens for food

(meat and eggs) and cash income.
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Table 5.1 Number and percentage of households keeg various types of livestock in

Kagak and Migwa villages

Village Indigenous  Cattle Sheep Goats Ducks Quiails
Chickens

Kagak 40 (100) 32 (80) 20 (50) 10 (25) 0 (0) 0 (0)

Migwa 40 (100) 32 (80) 17 (43) 15 (38) 3(8) 1(2.5)

5.3.2 Flock sizes by village

Mean indigenous flock sizes were 15.83 birds fog&aand 17.45 for Migwa village. The mean
flock sizes were statistically similar (P-value A18). The overall mean flock size was 16.67

chickens.
5.3.3 Indigenous chicken flock structure by village

The mean household numbers of chicks, growers, hadscock were similar in Migwa and
Kagak villages as shown in Table 5.2. Chicks wéee majority in both villages, followed by
growers and hens, while cocks were the fewest.raties of cocks to hens were 1:4 and 1:3 in

Migwa and Kagak, respectively.

Table 5.2 Indigenous chicken flock structure by Viage in Migwa and Kagak villages
Chicken category Migwa Kagak
Flock mean size

Chicks 9.20 8.20

Growers 3.95 3.78

Hens 3.38 2.90

Cocks 0.93 0.95

Total 17.45 15.83
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5.3.4 Reproduction and production parameters

The indigenous chicken reproduction and producsiatistics for the study villages are given in
Tables 5.3 and 5.4. Pullets and cocks reached kexatrity at an age ranging from 6-10

months. Seventy two per cent of farmers in botlagés reported the maturity age of their
indigenous chickens as ranging from 6-8 months.régmately 20% of the farmers in Kagak

and Migwa reported maturity age of 9-10 months.eNoer cent of the farmers in both villages
could not remember. Farmers used broody hens tmbation in both villages. Forty per cent

and 39% of the farmers in Kagak and Migwa, respebtj reported 2 clutches per hen per year.
Approximately 40% and 42% of farmers in Kagak andwé, respectively reported 3 clutches
per hen per year. Between 19-20% of the farmeb®ih villages could not remember.

Table 5.3 Proportion of farmers' responses to agat first laying and clutches per year

of indigenous chickens in Kagak and Migwa

Farmers responses Kagak Migwa
Number clutches per year:

Two 40 39
Three 40 42
Do not know 20 19
Age at first laying in months:

6 35 37
7 23 24
8 13 11
9 11 10
10 9 9
Do not Know 9 9

Egg weighed were 44.07g and 43.13g in Kagak andwvistigllages, respectively. The

hatchability rates and egg sizes for both villagespresented in Table 5.4.
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Table 5.4 Productivity parameters of indigenous dckens in Kagak and Migwa villages

Variable Kagak village Migwa village
Mean clutch sizes 13.35 13.05

Mean hatchability rates (%) 85.52 88.90

Mean egg sizes (Q) 44.07 43.13

Key:

% - Percentage

g - grams

5.3.5 Management system characterization

Table 5.5 presents the proportion of managemerttipes for the indigenous chickens in the
study villages. All the interviewed farmers reathdir indigenous chickens under free-range or
extensive system. All the interviewed farmers pded supplement feeds to their chickens, but
inconsistently and in most cases the quantity dégeron season. Large quantities usually
provided during harvest. Birds of all ages were fedgether on the ground. During planting

seasons most chickens were tethered to preventesipuctions.

All the farmers provided night shelter for theiiactens in the human dwellings. About 100% of
the farmers provided water for their chickens, rtyoist plastic containers and only 40% of the
respondents cleaned the watering containers dibl\o after one week and 45% did not clean

the containers at all. In several cases the acoetavas filled once per day.
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Table 5.5 Proportion of management practices fomidigenous chickens in Kagak and

Migwa villages

Variables Kagak Migwa Overall
Housing:-

Separate shelter 0 0 0
Human dwelling 100 100 100
Confinement:-

Night only 100 100 100
All time 0 0 0
Feeding:-

Scavenging/leftover 15 10 12.5
Grain/red herrings 15 15 15
Both 70 75 72.5
Water provision:-

Yes 100 100 100
No 0 0 0
Feeding chickens:-

In container/ feeder 0 0 0
Thrown on the ground 100 100 100

5.3.6 Disease control

Table 5.6 presents the proportions of indigenousken farmers who used various disease
control methods and animal health service provisiorKagak and Migwa villages. Animal

health service delivery was poor in the two villageith less than 30% of the farmers receiving
services from either Government or private sectdrsath villages. About 60% of the farmers in
the study area (Migwa and Kagak) used herbs tietided Aloe vera, pepper, cow peas and

sisal leaves for treatment and control of chickiseakes.

Major veterinary products bought were ND vaccined aral antimicrobials and multivitamins.
About 6% of the farmers in the two villages usednhan antibiotics, particularly tetracycline

capsules for treating their chickens.
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All the interviewed farmers were aware of fowl paxt never took any control measures. Fewer

farmers knew about Gumboro disease (10%) and h#iosis (10%) but took no action.
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Table 5.6 Proportion of farmers using animal heah services in Kagak and Migwa

Disease control method/ animal health service sourc Kagak Migwa

Farmers who knew where to get animal health sesvice

for their indigenous chickens 15 15
Farmers who received either Government or private

animal health service delivery <30 <30
Farmers using herbs for treatment/disease control 0O 6 60
Farmers who bought veterinary products on their own

from agro veterinary shops for treatment/ or diseas

control:
Antimicrobial and multivitamins 30 30
Newcastle vaccine 30 30
Fowl typhoid 0 0

Farmers using human antibiotics to treat sick birds
Farmers who knew about other indigenous chicken

diseases and took no action:

Gumboro 10 10
Helminthosis 10 10
Fowl pox 100 100
Fowl typhoid 45 50
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5.3.7 Constraints ranking

Diseases were ranked as the most important camstnaboth villages. Predation and scarcity of
feed ranked second and third most important canssran both villages, respectively. Other
important constraints identified were theft, pooinaal health service delivery, poor housing,
poor breeding and inadequate poultry managemeltg akid poverty among farmers. Newcastle
was the most important disease in terms of precaleend mortality in the two villages.

Gumboro and Fowl pox diseases ranked second ard thspectively, in both villages. Other
diseases/ or conditions identified were fowl tyghaiough, helminthosis, infectious coryza and

coccidiosis.

5.3.8 Dynamics of the indigenous chickens

Indigenous chicken came into and exited househobtk$ through different modes.
5.3.8.1 Entries

Chickens entered into the household flocks maimigugh hatchings, purchases, entrustments
and gifts. In both villages, hatching was the mogtortant mode of entry into the household
flocks; accounting for over 70% of the total floektries. Purchases followed, with the last

position being entrustments in and gifts.
5.3.8.2 Exits

The birds left the household mainly through deétlseases, predations and accidents), sales,
home consumptions and thefts. Deaths from diseagkpredation were the most important

mode of exit across all age categoriess of theshirdboth villages. The proportion of birds
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consumed and sold depended on disease out breakisyfarly of ND). In most cases diseases

cleared all the household flocks; leaving the fgmiith nothing to sell or consume.
5.3.8.3 Indigenous chicken mortality
5.3.8.3.1 Causes of mortality

Table 5.7 presents the total and mean indigenagckerhdeathen Kagak and Migwa villages.
Diseases, mainly ND, Gumboro, fowl pox and fowlhgl, followed by predation were the
major causes of deaths; with relative mortalitygandion of about 85%, 8%, 4%, 1% and 2%,
respectivelyAll deaths reported from Gumboro and fowl pox dses and predations in both
villages were in chickdNewcastle diseasend fowl typhoid were important killers acrossae

categories in both villages.

Table 5.7 Total and mean indigenous chicken deatlis Kagak and Migwa

Variables Kagak Migwa
Total Mean Total Mean
Deaths from Newcastle disease 607 15.18 474 11.85
Deaths from Gumboro 55 1.38 47 1.18
Deaths from fowl pox 20 0.5 26 0.65
Deaths from fowl typhoid 10 0.25 9 0.23
Deaths from predations 12 0.30 14 0.35

Deaths from other causes 3 0.08 1 0.03
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5.3.8.3.2 Season with highest indigenous chicken rtadity

Nearly 55% of the farmers in both villages repotieat the highest number of chicken deaths
occurred in the wet season, while 35% associatedafison with high chicken mortality. About

10% claimed that chicken deaths occurred unifolimigll seasons.
5.3.9 Utilization of indigenous chicken eggs

Table 5.8 shows the utilization of chicken eggthm study area. Largest proportions of the
chicken eggs were naturally incubated in both Kaayak Migwa villages. Consumption was

second to incubation, while sales ranked last qgdization in the two villages.

The egg market was readily available in the neigintbood and the nearby market centre and

towns like Manyoro and Oyugis, respectively.

Table 5.8 Number and proportion of egg utilizationin Kagak and Migwa villages
Egg use Kagak Migwa
Consumption 155 (10%) 176 (10%)
Sales 77 (5%) 89 (5%)
Incubation 1317 (85%) 1499 (85%)
Total 1549 (100%) 1764 (100%)
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5.4 Discussions
5.4. 1 Household characterization

Over 80 % of the households in both Kagak and Migiliages were male headed; this is
typical of rural households in most parts of Afrigad agrees with findings by Okert al,
(2011) in Siaya County, Kenya, Missoheual, (2002) in Senegal, Muchadesti al, (2004) in
Zimbabwe, Swaet al, (2007) in Tanzania and Yakubu (2010) in Nigeria.

Cultural beliefs that always put men head of hoakkh in most African countries are
responsible for this kind of trend. The case isagfsvthat, household heads have to give approval
before any decisions are undertaken in the houdshahcluding utilization of household
resources.

Men always considered indigenous chicken producthamen affair and hence kept their
distance from it. Men (headed 80% households) wouldost cases prefer to allocate resources
for the improvement of other livestock species;eesly cattle, instead of indigenous chicken
improvement (MLD, 2010). This probably could expl#éihe slow pace at which improvement of

the indigenous chicken has progressed in most phAfica.

This study revealed that majority of the indigemathicken keepers in the study area only
acquired primary education and below. This agregl findings of Mandalet al., (2006) in
India and Swakt al., (2007) in Tanzania. Both studies revealed thatr &8 of indigenous
chicken owners acquired low level of educationn(any level and below). Low or complete
lack of education of majority of the chicken farmes an important constraint to indigenous

chicken production in the study area. Educationais important factor for growth and
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development of any enterprise, it catalyses theabdvbehaviour change for quick adoption of
new technology for improvement of any productioteegrises (Mandagt al.,2006). Education

is also an impetus for the need to search for métion for development.

Women and children did most of the indigenous akmsk daily management activities, at the
same time women did most of decision to disposehafkens and their products. This agrees
with most research findings on indigenous chickemany parts of Africa including those by
Mapiye and Sibanda (2005) in Zimbabwe, Olwagrtlal, (2010) in Kenya and Yakubu (2010)
in Nigeria. Men could be giving little attention todigenous chickens probably due to low
income associated with the enterprise (14-22%taf farming income) and instead concentrated

on other better paying farming enterprises suatr@s farming and cattle production.

5.4.2 Farm characterization

The study findings showed that indigenous chickemeérs owned farms of mean sizes of 4.0
acres and practiced mixed farming of crops andstaek. Keeping indigenous chicken was
however subsidiary to other farming activities. Bammixed production systems had been
reported by Muchadeyt al, (2004) in Zimbabwe and Yakubu (2010) in Nigeriaarialet al.,

(2006) in India reported that 27%, 48%, 20% andd@%soultry farmers owned 0, 2.5, 2.5-5 and
above 5 acres of land respectively and that poytgduction was subsidiary to other farm

enterprises.

Most farmers in the study area preferred integrdtacked) farming approach because the

various farm enterprises complemented each otheigénous chicken fed on cereal grains,
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crops benefited from manure from livestock and meofrom the sale of chickens was

sometimes used to buy drugs for other livestockisgegmainly cattle).

Indigenous chicken production though subsidiargtteer farm enterprises, was still practised by
most farmers, due to its low investment requiremeamd its importance as source of animal

protein and cash income for the family (Bebetaal.,2005).
5.4.3 Characterization of management systems

The study showed that most farmers managed thétkeis under free-range system with
irregular and inconsistent supplementation (cegesihs and kitchen left over) and night housing
in human dwellings. Similar findings have been &g by Okenoet al, (2011) in Siaya

County, Kenya, Yakubu (2010) in Nigeria and Yougssial, (2011).

Findings by Muchadeygt. al, (2004) and Mapiye and Sibanda (2005) in Zimbabla@ved that

most farmers provided cereal grain supplementido thickens and night housing in separate
chicken houses made from local materials, indigativat majority of them were aware of the
importance of chicken housing and feeding. Farnmerte study area preferred housing their

chickens in human dwellings at night in order tejx@away thieves and predators.

Although all indigenous chicken owners in the stadga favoured free-range management due
to its low input requirements, it is associatedhwiteavy production losses. This type of

management exposed birds to harsh conditions ssichadequate feeding, diseases, predation
and extreme weather changes. The losses resulted rfrassive deaths, thefts and delayed

maturity.
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5.4.4 Disease control

The study revealed that animal health service dpgfiwwas poor and most of the indigenous
chicken farmers used herbs for both treatment amdral of chicken diseases. Some farmers
bought veterinary products on their own from agetevinary shops and used them without any
technical advice while others took no action at Hflis agrees with the findings by Okitt al,

(2006) and Okenet al.,(2011).

The reasons for not using veterinary services vgeliee diverse; some farmers believed that
indigenous chickens were resistant to most diseasgfiever required any health care. Majority
of the farmers claimed they were poor and couldaifuird to pay for the veterinary medicine

and therefore resorted to herbs that were localyilable and cheap; though the efficacy was
debatable. Other farmers generally had low attitiosdeards indigenous chickens and it was like
wasting time treating the birds. Such attitudeaislrawback to production and needs to be
changed through acquiring the right knowledge oe itdigenous chicken production and

particularly on disease control.

Veterinary personnel on the other hand blamed twe pealth care in the indigenous chicken
production on small flock sizes per household (0MRds) that makes it uneconomical to visit

individual household for animal health care andeo#xtension services.

Farmers who vaccinated their flocks against Neueaslisease (30%) never followed
recommended guidelines. Important diseases like feuonand fowl pox were ignored and this
explains the high prevalence of deaths, even irmntuseholds that vaccinated against Newcastle

disease.
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5.4.5 ldentification and prioritizing of constraints

In this study, diseases particularly ND were rankesd the most important constraint to
indigenous chicken production. This agrees withfihéings by Wachirat al, (2010) in Kenya
and Yakubu, (2010) in Nigeria. Poor animal healéinecassociated with indigenous chicken
production was the reason for high prevalence efdiseases. Most of the farmers in the study
villages resorted to the use of herbs, which theyfessed never worked. Few farmers who
vaccinated their birds against ND never followeel thcommended vaccination regime making it

difficult to control the disease.

Predation was ranked as the second most impoggreging with the findings by Muchadesi

al., (2004) in Zimbabwe and Olwand al, (2010) in Kenya. Swaet al., (2007) in Tanzania
ranked predation fourth after mortality, housingl @&ttoparasites. Predation was an important
issue due to the fact that the birds were on faege during the day in search of food and all

ages of the birds were therefore exposed to preslato

Inadequate feeding was ranked third most impoanstraint in this study. Poor feeding in the
indigenous chicken flocks had been reported byra¢wtudies including Okenet al, (2011),
Wachiraet al, (2010) and Olwandet al, (2010) in Kenya and Yakubu (2010) in Nigeria.
Poorly fed chickens always take longer time to hematurity and produce fewer eggs (Wachira
et al, 2010). This explains why indigenous chickens tékgger time to start laying (6-10
months) compared to the well fed commercial chiskigrat start producing eggs at 5 months of

age. It also explains why the indigenous chickeawysféwer eggs (36- 60 eggs a year) compared
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to the commercial birds (over 250 eggs a year (lkutl999)). Well-fed chickens always

develop adequate immunity to disease infectionadidt al, 2012).

5.4.6 Flock structure

The overall mean flock size for the study area ®@6I chickens (Kagak, 15.83 chickens and
Migwa, 17.45 chickens were statistically similarvgdue > 0.05) is typical of smallholder
indigenous chicken production system as found bgrotesearchers. Siambaal., (2002) and
Okenoet al, (2011) reported mean flock sizes of 16 and 22kshis, respectively, in different
studies in Kenya. In Tanzania, Sveial., (2007) reported a flock size ranging from 1-6ebi
per family. In Zimbabwe, Mapiye and Sibanda, (2086 Muchadeyet al, (2004) reported
mean flock sizes of 30 and 17 chickens, respegtivdie mean flock size reported by this study
was low due to high death prevalence from diseaselspredations. Low inputs as regards
feeding, housing and health care contributed toheeevy losses experienced in the indigenous
chicken production. Several studies including Weecét al, (2010) and Okenet al, (2011) in
Kenya and Nahamyat al, (2006) in Uganda associated low production inpith the

indigenous chicken production.
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5.4.7 Reproduction and production parameters

The present study reported average clutch size851anhd 13.05 eggs for Kagak and Migwa,
respectively) and egg sizes (44.0 and 43.0 g faKand Migwa, respectively) that are typical
to the free-range indigenous chicken productiortesys Studies with similar findings include
Siambaet al., (2002) in Kenya (clutch size of 11.1 eggs), Njen@®05) in Kenya (clutch and
egg sizes of 13.9 eggs and 42.7 g respectivelyyaf@deet al., (2010) in Kenya (clutch and egg
sizes of 12 eggs and 48.0 g), Okeziaal., (2011) in Kenya (clutch size of 15.6 eggs), Mapiye
and Sibanda, (2005) in Zimbabwe (clutch and eggssiaf 10 eggs and 52 g respectively),
Missohouet al., (2002) in Senegal (reported a lower egg siZ&7db g), Fissehat al, (2010) in

Ethiopia (egg size of 43 g) and Yakubu, (2010) igada (clutch of 11.9 eggs).

This study revealed hatchability of 85.52 % and988 for Kagak and Migwa villages,
respectively. The hatchability reported by thisdgtus higher than the hatchability of 77%
reported in Senegal by Missohetial, (2002); but close to those of 84% and 84.6% ntepan
Kenya, by Siambat al., (2002) and Njenga, (2005). The hatchability sateported in this
study were high probably because of the high ratticocks to hens (1 cock to 3 hens) observed
in most of the households; the recommended ratiogmum reproduction is 1 cock to 10 hens

(MLD, 2010).

The overall adult male and female body weight (2h42d 1426 g, respectively) is similar to
1348.0 + 243.9 g and 1948.1+ 380.3 g (adult feraatkmale body weight respectively) reported

by Mwalusanya (1998) in Tanzania. The chicken wsigieported by the present study are
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higher than those reported by Yousseuél, (2011) in Chad (cocks and hens; 1176 g and 957 g,

respectively).

This study reported that pullets and cockerelshredcsexual maturity at 6-10 months of age.
Similar finding was reported by Okewrob al.,(2011) in Kenya (6-11 and 5-10 months for pullets

and cockerels, respectively) and Manelehl., (2006) in India (6-10 months).

The observed parameters in this study though typic@xtensive management of indigenous
chickens, they are lower than those observed ini-sgensive management system, where
improved breeds and complete diets are used. Im&uémproved management system, one hen
(cross breed) can produce 160 to 180 eggs annudtly an egg weighing more than 60 g
(Sonaiya and Swan, 2004). The low productivity his tstudy is a result of heavy losses from

deaths and delayed maturity due to the prevailow pusbandry and management practices.

Poor health care and housing contributed to thgekirnumber of chicken deaths and poor
feeding on the other hand slowed chicken growthetine delaying their maturity (Njuet al.,
2001; Wachireet al, 2010). A lot of production is usually lost duritige extra time taken before
maturity (Mandalet al., 2006) and during natural incubation and broodiagoeactised in the
study area (Ondwasgt al, 2006). Better feeding contributes to about 3Micken growth

potential (Gondwe and Wolly, 2005).
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5.4.8 Indigenous chicken exits from household flosk

Findings from this study agree with others by Oldeaet al.,(2010), Wachirat al., (2010) and
Okenoet al, (2011) that most of the indigenous chickens teé& household flocks through
deaths. The high mortality of the birds was a ttestipoor management practices and was the
main cause of low productivity. The farmers weraally left with very few or nothing for sales,
consumptions and social activities. Eggs laidrefuee, were mostly incubated for hatching and

chickens that survived were mostly retained fornteaiance of the household flocks.
5.4.9 Utilization of the indigenous chicken product

The study showed that farmers used chickens ay ssadce of cash income, animal protein in
terms of eggs and meat and for social purposes flidling is in line with reports by others

including Njenga (2005), Fissekaal, (2010) and Youssout al, (2011).

It was easier for the farmers to sell chickensdoick cash needs or to slaughter chickens to
serve visitors than other species of livestock. binds were therefore kept by all families in the

study area.

It was observed in the study that the farmers prefeincubating the eggs for hatching to
maintain the family flock sizes that usually werdweh due to deaths and other losses. This
observation agrees with the findings by Missehal.,(2002) in Senegal who reported that most

farmers never consumed or sold eggs but incubbhtad for hatching.

The study reported very low home consumption ofltppuneat; 1 chicken consumed per

household in 5.6 months. In Tanzania, study by Mweahya (1998) reported an average home
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consumption of one chicken per month per familye Tate of indigenous chicken sales was
reported by this study as 1 chicken per householkl8 months. For the farmers to fully benefit
from the indigenous chicken production, stratedgieg would reduce chicken deaths and other
losses need to be identified and recommended. AisdMas one of the objectives of the present
study; to identify and test intervention(s) for imaped and sustainable indigenous chicken

production.
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CHAPTER 6

6.0 Longitudinal study
6.1 Introduction

An observational study was carried out alongsid#rotied interventions (Chapter 8) for a year
(September 2010 to August 2011) to monitor heatith groductivity parameters of the birds in
the 80 households (section 5.2.2). Generated dataused to determine incidence rates that
explained associations between exposure and outa@mables in the production. Seasonal
variations were also captured. The cross-sectishaly (in phase two) was limited in that
observations/ or measurements were done at on¢ ipdime and therefore, it was not easy to

determine whether or not putative cause (expogusxeded the outcome.

This chapter mainly presents and discusses theataroup (19 households) of the controlled

intervention study (chapter 8).
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6.2 Materials and methods
6.2.1 Study site

As described in section 3.2 of the thesis.

6.2.2 Study design

This involved repeat visits to the 80 study housgh¢section 5.2.2) over a period of 12 months
to monitor productivity parameters in treatment$)(énd control (19) households (chapter 8).
The data were generated using a questionnaire (&lpp&) to collect active information, direct
observation, weighing of live chickens and eggsl aecropsy and laboratory analysis on sick
and dead birds (chapter 7).The questionnaire was/ede from the cross-sectional one
(Appendix 2) and was therefore not pre-tested sswhs done earlier. The number of chickens
and eggs weighed depended on the availability afkehs and eggs at the time of taking the
measurements.

During the study period, each household was viditgde a month by the enumerators. The
author also visited each household twice a monttcdofirm production and productivity
monitoring.

Various PRA tools were applied to gather information indigenous chicken production
depending on the opportunity that came by. Thestdatluded direct observation, semi
structured interviews, and transect walks. Multifgels were used as a means of triangulation.
Issues that were not clear during the informaldapral appraisals and cross-sectional surveys

were sorted out during informal discussions tharewfee and open. Farmers were very
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conversant with many issues related to indigendusken production and they freely shared
knowledge among themselves and with the reseaach ¢iring the discussions.
The enumerators recorded the following informasorce the previous visit by administering the
guestionnaire.

e Flock structure by age and sex.

» Exits in the form of deaths, consumptions, saléts gnd entrustments.

» Entries in the form of purchases, gifts, entrusttmamd births.

» Tentative causes of death.

* Types of housing for the indigenous chickens.

e Types of feed and their source.

* Animal husbandry practices that included:

o Vaccination done (disease vaccinated against)

o Treatment done and the amount of drugs used
» Sales and purchases of chickens and eggs.
» Prices of chickens and eggs

The enumerators had field notebooks to record otheservational data and any other
miscellaneous findings. Farmers were given harceiE field notebooks to record any events
that occurred between visits. The farmers worked/ \osely with their school age going

children in data management who were present diin@gtudy period as they were very key in

the management of chicken.
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6.2.3 Data management and analysis

The data obtained from the field were entered inrboft access programme (Microsoft

Corporation, 2000) as described in section 3.5

Descriptive statistics for the productivity parameers

Microsoft Excel for Window (Version XP) and Epi-tnétatistical package were used to
generate descriptive statistics that included nmeamber of chicken by age category, clutch and
egg sizes, mortality rates (incidence), chick staivhatchability rates, among other descriptive

parameters.

Bird days

Bird days at risk were used to calculate dailynthty or annual true incidence rates of disease,
productivity parameters and flock structures. Edal a bird is present represents one bird day.
Therefore the total number of bird days at risthess sum of the number of days that each bird in

the observed flock was present during the obsenvateriod.
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Rates

Rates provide comparable measurements of the fnegue the events occurring over a period
of time. It is defined as the number of individualsquiring a particular characteristic (events)
during a period of observation divided by the tetamber of individuals (population) at risk of
having or acquiring that characteristic during tieservation period (Dohoet al, 2003). The

rates were computed according to Madiral, (1987):

True rate =Total number of cases (events)
Total number of bird days at risk

6.3 Results

6.3.1 Indigenous chicken flock size and structures
Indigenous chicken flock size

Mean flock size was 15.90 birds per household. Miean flock size was statistically similar to

the one established in the cross-sectional stutgpter 5).
Indigenous chicken flock structures

Table 6.1 presents the indigenous chicken flockctres for the study area. Chicks were the

majority followed by growers then hens, while coekere the fewest.
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Table 6.1 Indigenous chicken flock structure

Age category Mean Flock size Percentage (%)
Chicks 8.58 54

Growers 4.32 27

Hens 2.32 15

Cocks 0.68 4

Total 15.90 100

Indigenous chicken flock structures in terms of bid days at risk

Chicks contributed the highest bird days at riskpfved by the growers’ age group, while the

adults contributed the lowest (Table 6.2).

Table 6.2 Bird days at risk of various age categas of indigenous chickens in Migwa

and Kagak villages

Chicken category Bird days
Chicks 62,770
Growers 32,597
Adults 26,398
Total 121,765

6.3.2 Reproduction and production parameters

The findings on the reproduction and productiorneatpwere similar to the cross-sectional ones
(section 5.3.4). Pullets and cocks were reportegtach sexual maturity at an age ranging from
6-10 months, with over 70% of the farmers reportingturity age ranging from 6-8 months.

Breeding was uncontrolled, through natural matiagcacks and hens mixed freely during free

75



range feeding. About 80% of the farmers reportetilver of clutches per hen per year, between
2 and 3.

Overall mean clutch size, hatchability rate and €gg were 13 eggs, 87% and 44qg, respectively.
6.3.3 Feeding and general management

Feeding and general management was found to blsitmithe cross-sectional findings (section
5.3.5). The preferred production system was frageaBirds roamed about within and without
the homestead to feed on anything palatable to.theransistent grain and kitchen left over
supplementations and water were provided for cimshkey most of the farmers.

All the farmers provided night shelter for theiiatens in the human dwellings.

Animal health service delivery was reported to lm@rpwith less than a third of the farmers
receiving veterinary services from either Governteor private sector and over 60% using
herbs and other preparations, that included humediaime, paraffin, fresh milk and ash, for

treatment and disease control.
6.3.4 Weights of growers and adult chickens

Table 6.3 presents the mean live weights for chigkswers and adult chickens. Cocks were the

heaviest.
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Table 6.3 Weights of chicks, growers and adult cbkens in Migwa and Kagak villages

Chicken category Kagak village Migwa village Overall
Adult cock mean live body weight (g) 2124 2130 2127
Adult cock range of body weights (g) 1580 - 2760 7852732 1578 - 2760
Adult hen mean live body weight (g) 1409 1445 1427
Adult hen range of body weights (g) 1100 - 1980 ao@940 1000 - 1980
Grower chicken mean live body weight (g) 785 775 078
Grower chicken range of body weights (g)600 - 1000 670 - 1000 600- 1000
Day old chick live body weight (g) 26 28 27

Day old chicks range body weight (g) 21-26 18- 34 21-34

Key:

g - grams

6.3.5 Dynamics of the indigenous chickens
6.3.5.1 Exits of indigenous chickens from the household flocks

Table 6.4 presents the descriptive statistics @ @f indigenous chickens. Death was the most
important mode of exit, representing over 84% béxits. Other important means of exits were
sales and home consumptions that accounted for a@P3.7% of all exits, respectively. Gifts

out, entrustments out and thefts took away 2.5%%land 0.8%, respectively.
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Table 6.4 Number and relative proportions of varias modes of exits of indigenous

chickens from the household flocks in Migwa and Kagk villages

Variables Number Proportion (%)
Deaths 940 84.6

Sales 81 7.3

Home consumptions 41 3.7

Gifts out 28 2.5
Entrustments out 12 1.1

Theft 9 0.8

Total 1111 100

Key:

% - per cent
Table 6.5 presents number and relative propordmsdigenous chicken deaths by cause.

Diseases and predation were responsible for 79r&#2@.3%, respectively, of the total
indigenous chicken deaths. The most important desewere Newcastle (36.1%), Gumboro
(21%), fowl pox (16.9%) and fowl typhoid (5.5%).

Table 6.5 Number and relative proportions of indiggnous chicken deaths by cause in

Migwa and Kagak villages

Variables Number Proportion (%)
Newcastle 339 36.1

Gumboro 197 21.0

Fowl pox 159 16.9

Fowl typhoid 52 5.5

Predation 191 20.3

Other causes of deaths 2 0.2

Total deaths 940 100

Key:

% - per cent
Figure 6.1 presents seasonal occurrences of inoligechicken diseases in the study area. The

pattern nearly followed that constructed in sectioh6 by the farmers during the RRA study.
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Apart from Newcastle and fowl typhoid diseases twaurred almost all year round, Gumboro

and fowl pox mostly occurred in February to August.
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Figure 6.1 Occurrence patterns of the indigenous atken diseases in Migwa and Kagak

villages
Chick mortality

Newcastle disease was an important killer acrobshal age categories of the indigenous
chickens in the study area. Highest mortality raiEshe disease were reported in the young
chickens. The disease severity, however, seembd ttecreasing with age (0.1080, 0.0653 and
0.0477 per bird months at risk in chicks, growerd adults, respectively) (Tables 6.6, 6.7 and

6.8).
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Table 6.6 Number, relative proportions and case geific mortality rates of chicks in

Migwa and Kagak villages

Diseases Number Monthly true rates Percentage (%)
Newcastle 226 0.1080 41.2

Gumboro 159 0.0760 29.0

Fowl pox 132 0.0631 24.0

Fowl typhoid 32 0.0153 5.8

Total 549 100

Gumboro and fowl pox were important diseases inngoahickens having monthly mortality
rates of 0.0760 and 0.0631 per bird months at ins&hicks and 0.0304 and 0.0221 per bird
months at risk in growers. Adult birds sufferedslé#m Gumboro (0.0057 per bird months at
risk) and fowl pox (0.0034 per bird months at riskmpared to chicks and growers (Tables 6.6
to 6.8).

Table 6.7 Number, relative proportions and case geific mortality rates of growers in

Migwa and Kagak villages

Diseases Number Monthly true rates Percentage (%)
Newcastle 71 0.0653 51.1

Gumboro 33 0.0304 23.7

Fowl pox 24 0.0221 17.3

Fowl typhoid 11 0.0101 7.9

Total 139 100.0

Fowl typhoid monthly mortality rates (0.0153) wérigher in chicks (Table 6.6) than in adults
(0.0102 per bird months at risk) and growers (0104€x bird months at risk (Tables 6.7 and

6.8).
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Table 6.8 Number, relative proportions and case geific mortality rates of adults in

Migwa and Kagak villages

Diseases Number Monthly true rates Percentage (%)
Newcastle 42 0.0477 71.2

Gumboro 5 0.0057 8.5

Fowl pox 3 0.0034 5.1

Fowl typhoid 9 0.0102 15.2

Total 59 100.0

The monthly predation rates in chicks (0.0707 pet imonths at risk) were about 2 times higher
than in the growers (0.0359 per bird months at)raskd about 16 times higher than in adults
(0.0045 per bird months at risk). Eagles and haw&se the most important chick predators,
while the mongooses and wild dogs were major tereagrowers and adults (Table 6.9).

Table 6.9 Number and predation monthly true ratesn indigenous chicken by age in

Migwa and Kagak villages

Age categories Number Monthly true rates
Chicks 148 0.0707
Growers 39 0.0359
Adults 4 0.0045

Other causes of deaths included accidents (motoches, motor cycles, bicycles and heavy rain
storms), poisoning and extreme cold weather; tlaéed a very small proportion (0.2%) of the
total indigenous chicken deaths. All deaths weperted in chicks, with monthly true rates of

0.001 per bird months at risk in the age groupgrate (chicks).

Tables 6.10, 6.11 and 6.12 present number, motriidyrates and relative proportions of sales,
home consumptions, gifts out, entrustments outsfeas out and theft in the indigenous
chickens in the study area. Farmers rarely usedtioi&s for home consumptions, sales and
entrustments out. Chick transfers out (0.1118 pérrhonths at risk) were the second most
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important means for exits from the chicks’ age gatg, after deaths. Chick gifts out (0.0062 per

bird days at risk) ranked third most important moélexists for the age category.

Table 6.10  Number, monthly rates and relative proprtions of entrustments out, gifts

out and transfer out of chicks in Migwa and kagak vlages

Various exits Number Monthly rates Percentage (%)
Gifts out 13 0.0062 5.2
Consumptions 3 0.0014 1.2

Transfers out 234 0.1118 93.6

Growers and adult chickens were preferred for hoomsumptions and sales (Tables 6.11 and
6.12). The monthly home consumption rates for grew@.0230 per bird months at risk) were
about 1.6 times higher than for adults (0.0148hqer months at risk). Gifts out monthly true
rates for growers were nearly similar to the ratesdults. Growers mainly left household flocks
through sales (Table 6.11).

Table 6.11  Number, monthly rates and relative proprtions of sales, consumptions,

entrustments out, gifts out, transfer out and theftof growers in Migwa and

Kagak villages

Various exits Number Monthly rates Percentage (%)
Home consumptions 25 0.0230 17.6

Sales 56 0.0515 39.4

Gifts out 8 0.0074 5.6
Entrustments out 11 0.0101 7.7

Transfers out 33 0.0304 23.2

Theft 9 0.0022 6.3

Total 142 100

Theft problem was only reported in the growers gartg (Table 6.11).
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Table 6.12  Number, monthly rates and relative proprtions of sales, consumptions,

entrustments out, gifts out and theft of adults ilMigwa and Kagak villages

Various exits Number Monthly rates Percentage (%)
Home consumptions 13 0.0148 28.8

Sales 25 0.0284 55.6

Gifts out 7 0.0080 15.6

Total 45 100

6.3.5.2 Entries of indigenous chickensinto the household flocks

Table 6.13 presents the descriptive statisticsofes of indigenous chickens into the household
flocks of the study villages. Entries into househibbcks were through hatchings, purchases and
gifts in. Hatchings were the most important moderfy and accounted for about 94% of all
household indigenous chicken entries into the hoalsieflocks. Purchases, entrustments in and
gifts in combined represented 6% of the total estrFarmers mostly purchased or received as
gifts female growers and hens.

Table 6.13  Descriptive statistics of entries of digenous chickens into the household

flocks in Migwa and Kagak villages

Variables Number Proportion (%)
Hatchings (transfers in of chicks) 978 93.9
Purchases 45 4.3

Gifts in 5 0.5
Entrustments in 14 1.3

Total 1042 100
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Chick entries

Hatching (transfer in) was the only mode of entf@she chicks into the household flocks; with
monthly true rates of 0.4674 per bird months & izhicks were never purchased by farmers.

The mean chick survival rate was estimated as 23.9%
Grower entries

Most farmers used own growers (grower transfersomjther increase or replace their breeding
stock (hens and cocks). Transfers in of growers@ted for over 88% of all grower entries.
Purchases, entrustments in and gifts in were atlogles of entries.

Table 6.14  Number, monthly true rates and relativgoroportion of various modes of

entries of growers in Migwa and Kagak villages

Modes of entries Number Monthly rates Percentage (%
Purchases 16 0.0147 6.0

Gifts in 4 0.0037 15
Entrustments in 11 0.0101 4.2

Transfers in 234 0.2154 88.3

Total 265 100

Adult entries

Transfers in was the most important means of @ntoythe adults’ age category; accounting for
over 51% of all adult entries (Table 6.15). Purelsasere second most important mode of entry
(Table 6.15). Other modes of entry were entrustnentind gifts in. Rates of transfers in were
lower in adults (0.0375 per bird months at riskgrthn growers (0.2154 per bird months at risk)

and chicks (0.4674 per bird months at risk) (Tablds, 6.14 and 6.15).
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Table 6.15 Number, monthly true rates and relativgoroportions of various modes of

entries of adults in Migwa and Kagak villages

Modes of entries Number Monthly rates Percentage (%
Purchases 29 0.0330 44

Gifts in 1 0.0011 15
Entrustments in 3 0.0034 4.5

Transfers in 33 0.0375 50

Total 66 100

6.3.6 Utilization of indigenous chicken eggs

The trend for the utilization of the produced eggs similar to findings in the cross-sectional
survey (section 5.3.9); whereby the largest propormf the produced eggs (80%) was
incubated. Consumption (about 10%) was secondevgliles (5%) ranked last. The egg market

was readily available in the neighbourhood andierby town centres of Manyoro and Oyugis.
6.3.7 Qualitative research findings

The participatory tools used involved farmers instdges of the study; leading to high level of
interest and 100% response rate among respondgetiisafelt that they owned the study too.
This in turn enhanced close interaction betweeriaimers and the research team that enabled

free flow of information between the two groups.

During PLA, farmers demonstrated good knowledgenany issues related to indigenous
chicken production. These included seasonal occceref diseases; optimum hen to cock ratio
(10:1) for improved hatchability rates and relati@tween the sizes of the incubating hens and
hatchability rates (hens with big body sizes wdile o incubate more eggs compared to the

small ones), among others.
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6.4 Discussions

Deaths from diseases and predation were the magsbriemt mode of exit across the age
categories of the indigenous chickens; with highégs reported in young birds. This agrees with
most research findings on indigenous chickens dioty Nyaga, (2007), Wachiret al, (2010)
and Okenoet al., (2011) in Kenya. The chicken mortality especialty chicks is a major
constraint to indigenous chicken production andtegfy meant to improve productivity, should
aim at reducing chick mortality.

It was reported by this study that only very fewckkns and eggs were left for sales, home
consumptions and social activities, after selestiah chickens and eggs for breeding and
incubation for hatching, respectively, were donéisTis typical of indigenous chicken
production under free-range management (Siagbbal, 2002; Okitoiet. al, 2006). The reason
for this is the heavy production losses associa@l indigenous chicken production. Most
farmers react by retaining more eggs and chickenkdtchings and breeding, respectively, than

they dispose, to make up for heavy losses fromkeniceaths.

Hatchings were the main mode of chick entries wleggowers, hens and cocks entered mainly
through purchases and gifts; agreeing with thentdpoOkuthe (1999) in Kenya. Most farmers
in an attempt to maintain their flocks after los@#saths or thefts) incubated eggs laid for

hatching or purchased or received chickens as gifts

Most of the purchases and gifts in were growerssfimdemales) and hens. Most farmers never

bothered about having own cocks but were still &blstart off and build their flocks from
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females alone since the cocks from the neighbourleasily served their chickens during free

range feeding.

This study reported relative proportions of indiges chicken deaths across the three age
categories; chicks, growers and adults as 74%, 4198467 %, respectively. Findings by Missohou
et al, (2002) in Senegal indicated mortality rates of 43% and 3% for chicks, growers and
adults, respectively. Report by Mapiye and Siba(®@05) in Zimbabwe showed that chick
deaths were 63.3% of total indigenous chicken nityrtd he mentioned findings agree with the
present study in that the mortality was highesthitks. This present study further indicated that
high chick mortality was due to diseases (mainly)Bd predation; agreeing with the findings

by Njueet al, (2001) and Swaat al., (2007).

The high chick mortality probably resulted fromesis the chicks were exposed to during free
range feeding. The chicks were left to compete witther birds for food during free range,
exposing them to starvation, extreme weather clengedators and diseases pathogens. High
mortality rates were likely to be observed, considgthe underdeveloped immune system of the
chicks (Mapiye and Sibanda, 2005) and the poortihealre associated with indigenous chicken

production in the study area.

The number of chicks dying represents eggs thatldvbave otherwise been consumed and

chickens that would have been available as replanestock or for consumption and sale.

It was evidence from the Participatory Learning &atbn (PLA) component of the study that
farmers were part and parcel of the study proce3sey freely demonstrated their knowledge

on many issues related to indigenous chicken ptoazfuthat was passed to the investigation
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team. They constructed seasonal pattern of oqueeref indigenous chicken diseases in the
study area. This study confirmed the pattern asectrThey accurately indicated the optimum
hen to cock ratio (10:1) for improved hatchabilithe farmers were able to logically relate the
sizes of the incubating hens and the number of sgg®r hatching. They explained that bigger
hens were able to incubate more eggs compareddlh enes. The farmers however had
inadequate knowledge on indigenous chicken diseamdsol; this probably explains the high

rates of chicken mortality from diseases obseruethis study.
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CHAPTER 7

7.0 Laboratory diagnosis of diseases of the indigeuas chickens

7.1 Introduction

Diseases have been ranked as the most importastramn lowering productivity in the
indigenous chicken flocks. Post mortem examina#ind laboratory analysis were conducted on
sick and freshly dead chickens to establish cawdedeaths throughout the study period

whenever such cases arose.

7.2 Materials and methods

7.2.1 Study site

As described in section 3.2

7.2.2 Study design

Picking of chickens for post-mortem examination \gaared towards getting those that showed
signs of disease and fresh carcasses. A total ohi¢sens from 31 households appropriately fell

under this study component where the study teamagehto collect the ideal samples.

7.2.2.1 Post-mortem examination and sample collection

Post-mortem examinationgere done following standard procedures; accortbr@haltonet al.
(2006)on sick and dead chickens (fresh carcasses); gmd@pate laboratory samples taken to
the Virology, Bacteriology and Parasitology laborats, Department of Veterinary Pathology,

Microbiology and Parasitology, University of Naiipfor confirmatory diagnosis.
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Samples for both viral and bacterial isolationduded pooled oropharyngeal-cloacal swabs, and
swabs from liver and/or other organs showing patiml The samples for virology and
bacteriology were transported in minimum essentiatlium (MEM) and Stuart medium,
respectively. The entire gastrointestinal tractl{8ystem and the whole or part of the skin
(depending on size of the bird) were collected taadsported in 70% alcohol (for preservation)
for the isolation of endoparasites and ectopasiespectively. The birds’ serum separated
from respective clotted blood samples for the deiteation of the respective antibody titres.

The laboratory samples were transported and stotddr recommended temperatur@s004C
7.2.2.2 Newcastle disease diagnosis
7.2.2.2.1 Newcastle disease serological testing

Blood from the jugular vein was collected into wemsal bottles without anticoagulant. Serum
samples were separated from respective clottedildamples by centrifugation at 500 rpm for
15 minutes, and then heated alG6or 30 minutes to inactivate nonspecific haematjgtion
inhibitors. The serum samples were then decantbegdioéed into screw capped vials. The serum
samples were used for the determination of the ldetle antibody titres using
haemagglutination- inhibition (HI) test. Titre isgtive if there is inhibition at a serum dilution
of 2*or more against 4 HA units, of 8r more against 8 HA units (OIE, 2000). Positieectogy
and clinical signs in unvaccinated birds are stroiagnostic evidence of ND especially in
situations where virus isolation is not possibler the use of HI and other tests in measuring
immune status of vaccinated birds, mean level diitttls ranging from 2— 2 after a single live

vaccine to 2— 2** with multiple programme are expected (Alexandéf?3.
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7.2.2.2.2 Newcastle disease virus isolation

A mixture of cloacal and oro-pharyngeal swabs wap@ed and inoculated into Allantoic sac
of 10 to 12 day-old specific pathogen free (SPFhbmonated eggs for virus isolation as
described in OIE (2000) manual. Virus detection wlase using haemagglutination test as

described by OIE (2000).

7.2.2.3 Gumboro disease diagnosis

Diagnosis of Gumboro disease was based on posemdidings. Haemorrhagic streaks on
thigh and/or breast muscles; enlarged bursas afdtady distended urinary tubules filled with

urates; liver showing/exhibiting a cooked appeaegi$aifet al,2003).

7.2.2.4 Fowl pox disease diagnosis

Fowl pox disease diagnosis was based on cliniodlrfgs. Proliferative lesions in the skin
(cutaneous form) of the head, neck, legs and qtaes of the body; that progressed to thick
scabs and by lesions in the upper Gastro-intestimélrespiratory tracts (diphtheritic form) (Saif

et al,2003).

7.2.2.5 Bacteriological and parasitological isolations and characterization

Bacteria were isolated and characterized accotdikgieg and Holt (1994). Parasites, both

ecto- and endo-, were characterized as per Pemditdansen (1998).
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7.3 Results
7.3.1 Newcastle disease

Most of the sick birds had green diarrhoea andiraspy distress and on post mortem
examinations, proventriculus had haemorrhagesh©#45 chickens tested, Newcastle disease
virus was isolated from 9 birds (20 %), while 26dki(44.4 %) were sero-positive; 19 (42.2 %)
having protective titres, that were higher than T1&e titres ranged from 1:8 to 1:512. The
positive cases of Newcastle disease mostly occumréte months of February to June and late

October to late December; during rainy and coldges.
7.3.2 Gumboro disease

About 80 % of birds examined showed typical lesiémrs Gumboro disease at post mortem;
these included haemorrhagic streaks on thigh anoveast muscles (Figures 7.1 and 7.2),
enlarged bursas of Fabricius, extended urinary légbfilled with urates and liver showing a
cooked appearance (Figure 7.3) (®aiél,2003). Most cases occurred in the months of Fepruar

to July; during rainy and cold seasons

92



Figure 7.1  Petechial and echymotic haemorrhagesrfaws) on the thigh and the gluteus

muscles of indigenous chicken suspected to be sawkGumboro disease
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Figure 7.2  Haemorrhages (arrows) on the thigh anthtercostal muscles of an

indigenous chicken that was suffering from Gumboro
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Figure 7.3  Liver (arrow) showing straw colour in diicken that was suffering from

Gumboro infection
7.3.3 Fowl pox

Approximately 40% of the birds sampled for post teor exhibited typical pox lesions. These
included proliferative lesions in the skin of theald, neck and legs that progressed to thick scabs
(Figure 7.4) and diphtheritic lesions in the upgastro-intestinal and respiratory tracts. Most
cases were observed in the months of March todluiyng the study period; cold and rainy
seasons Fowl pox disease diagnosis was based on pox Esionhe head, neck, legs and upper

gastro-intestinal and respiratory tracts.
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Figure 7.4  Head of one of the indigenous chickeisfected with fowl pox (arrows

showing pox lesions/ swellings)
7.3.4 Parasitological isolations

Parasitological isolations were done from skins gastro-intestinal tracts. Prevalence of
parasitological isolations is presented in Table These organisms were associated with
various pathological lesions as indicated in Tab& Over 70% of the parasitic infestations
were mixed infections. Approximately 80%, 70% a®d®wof adults, growers and chicks,

respectively, were infected with ectoparasites;ifestations could either be single or mixed.
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Parasites were isolated whenever samples were tak&boratory analysis; meaning the

infections in the chickens occurred almost througltbe year.

Table 7.1 Prevalence of parasitological isolationia indigenous chickens in Migwa and

Kagak villages

Parasites Prevalence (%) Where isolated from
Ectoparasites

Knemidocoptes nutan{mite) 33 Scaly legs
Echinophaga gallinacegstick tight flea) 33 Mainly around the eyes
Endoparasites

Ascaridia galli 50 Small intestine
Heterakis isolonche 67 Caecum

Tetrameres fissispina 17 Proventriculus
Dispharynx nosuta 33 Proventriculus
Tapeworms

Raillietina echinibothrida 33 Intestine

Flukes

Echinostoma revolutum 16 Caecum

7.3.5 Bacteriological isolations

Table 7.2 shows the bacteria (and their respeptigealence) isolated from the indigenous birds
in the study area. Respiratory involvement was tyaiaused byasteurella multocidand
Klebsiella spp. Salmonella gallinaruwas also isolated from liver and spleen swabsfefa

birds showing signs of peritonitis. Other bactés@ated includedStaphylococcus spp, Bacillus
sppandE. coli they were mainly visceral. The prevalencd&atillus sppandPasteurella
multocida weres6.7% and 50%, respectively. Most of the birds imaxkd infections.
Bacteriological isolation from yellowish granulésserved in the abdomen in some of the
chickens yieldedacillusspecies. Some chickens had whitish diarrhoea (38%6)ous bacteria
were isolated from the indigenous chickens almibsha year round (the project duration);

whenever samples were taken for laboratory analysis
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Table 7.2 Prevalence of bacterial isolates from dhgenous chickens indicating organs

from which isolated in Migwa and Kagak villages

Organism Prevalence (%) Organs isolated from

Salmonella gallinarum 17 Liver and spleen swab; Peritonitis
Staphyylococcus spp 17 Oro-pharyngeal swab; Liver

Pasterella multocida 50 Oro-pharyngeal swab; Respiratory tract
Klebsiella spp 33 Oro-pharyngeal swab; Lung

Bacillus spp 67 Oro-pharyngeal swab; Lung
Escherichia coli 17 Oro-pharyngeal swab; Liver

7.3.6 Lesions seen at post-mortem examination ofdigenous chickens

Table 7.3 presents various pathological lesionswieae observed when post mortem
examination of the birds was done. These includgthbus pneumonia/ air sacculitis; scaly
legs; enlarged/congested spleen (at 33%); yolkrdaction and thickened proventriculus with
darkened spots; yellowish granular substances alenk and all over abdomen; skin wounds/
defeathering; febrinous pericarditis and endocar it 18%); signs of jaundice/ liver
involvement (60%); Prominent kidney tubules packeth urates (56%); Enlarged bursa of

fabricious (44%) and Peritonitis — egg (29%).
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Table 7.3 Prevalence of lesions seen at post-mart@xamination of indigenous

chickens in Migwa and Kagak villages

Lesion/ causative agent Prevalence
(%)

Fleas around eyeEfchinophaga gallinacea 33

Scaly leggknemidocoptes mutans 33

Signs of jaundice/liver involvemer@acillus spp 60

Enlarged/congested spledtdsteurella multocida 33

Upper respiratory tract infection/pneumonia/aircsgitis/ 33

Pasteurella multocida/ Klebsiella spp

Yolk sac infection/fragile ovabalmonella gallinarum 18

Thickened proventriculus/ tetrameres 18

Yellowish granular substances along neck/all obelomen/ 18

Bacillus spp

Peritonitis — eggbalmonella gallinarum/ Bacillus spp 29
Pericarditis and endocarditis/ Pasteurella mulecid 18
Prominent kidney tubules packed with urates/ Gumbor 56
Enlarged bursa of fabricious/ Gumboro infection 44
Diarrhoea/Salmonella gallinarum/ Gumboro/ E.coli 33
Skin wounds/ defeathering/ Neocnemidocoptes galline 18
Haemorrhagic proventriculus/ Newcastle disease 20

hemorrhagic streaks on thigh and/or breast mus@esiboro 80

7.3.7 Fungal isolation

Aspergillus fumigatugvas isolated from one chicken with signs of defeatiy and wounds.

Screening of the chickens for mange gave negadsalts.
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7.4 Discussions

Results showed carriage of various viruses, bagtemdoparasites and ectoparasites by the
chickens that were studied. These organisms wes@gciaded with various pathological lesions
seen at post-mortem examination. Some birds showeeld infections of worms, in addition to
the viral and bacterial loads; some had lots ofmgrParasites are known to cause stress through
nutrient consumption, blood sucking and irritatiorStress in birds is associated with
immunosuppression (Njagt al, 2012).

The severity of other conditions like pneumonibrifious pericarditis, salmonellosis, may be as

a result of the Gumboro disease, clinical and/bcbnical, since it destroys immune-competent
cells leading to immunosuppression (Saifl., 2003. This may have been coupled with the
effect of the heavy parasite burden observed. Apam immunosuppression, stress caused to
the birds as a result of viral, bacterial, endad aoto-parasitic heavy burdens reduces the birds’
productivity, be it number of off-springs, meategyg (Otimet al.,2005; Njagiet al, 2012).

Thus efforts need to be made to reduce the stoeas ® allow the birds yield more products. It

is important to note that most of the diseasestifileth and prioritized by farmers in the rapid

rural appraisal study as most important indigeratusken killers were confirmed to be so by the
post mortem examinations and laboratory investogati The monthly occurrences of the
diseases as shown by the results of the post m@teminations and laboratory investigations
take similar pattern to the one previously consaddy the community group discussions in the
rapid rural appraisal study. This strongly sugg#sas farmers are rich in knowledge and their

opinion in production should be listened to by eeskers and extension agents.
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CHAPTER 8
8.0 Quantification of the impact of intervention mesures on indigenous chicken

constraints
8.1 Introduction

The controlled intervention study was carried outhie third phase for 12 months in the 80 study
households (described in section 5.2.2 of the shekiquantified the impact of six intervention
strategies on the productivity of the indigenouglkéns. This being a longitudinal study, its data

was useful in explaining exposure-outcome assaotiat{as described in section 6.1).

8.2 Methods and materials
8.2.1Study area

As described in section 3.2

8.2.2 Study design

The study was conducted for 12 months in the 8@ystiwuseholds (described in section 5.2.2).
Controlled intervention trials were carried outiagathe three most important indigenous
chicken constraints that included diseases (thest mmportant; Newcastle, Gumboro and fowl
pox), predations (in chicks) and inadequate feefonigritized in chapters 4 and 6 of the thesis).
The study was conducted in six designated inteifwemgroups and one control group. The name
of each group was derived from its interventiongoamnme. Allocation of the groups to the
interventions was randomly done. The group thay priictised Newcastle disease vaccinations
during the study was designated\sswcastle vaccination onfN\VO) group. The one that only

vaccinated against Gumboro disease bedammaboro vaccination onl¢GVO) group. The
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group that only vaccinated against fowl pox wasgleded as fowpox vaccination only

(FPVO) group. The group that only confined chiaksri day old to 3 months of age was named
chick confinement on§CCO) group and the one that only provided graimg kitchen left over
supplementations was designate@@ssistent grain and kitchen left over suppleméonabnly
(CGKSO) group. The group that concurrently practigk the interventions; the three
vaccination programmes, day old chick confinemerg months of age and consistent provision
of feed supplementation was designatedamsbined interventio(COIN) group. The group that
never practised any of the interventions becameahé&ol for the six intervention groups.

The COIN and NVO groups comprised of 11 househetath, CGKSO, GVO and FPVO groups
had 10 households each, CCO group had 9 housedrudidsontrol group comprised of 19
households (described in chapter 6). All the hoakishin the six intervention groups and the
control were monitored during the study for oneryea

The impact of the six intervention trials were assel by comparing their mean household flock
sizes and chick survival, mortality and off-takeesa with that of the control group. The
intervention strategy that resulted in the largesan household flock size and chick survival and
off-take rates and lowest mortality rate would e tmost appropriate.

Post mortem and laboratory analysis were doneaknasid freshly dead chickens for the
confirmation of diagnosis throughout the phase,velver such cases arose (chapter 7).

Data was obtained by questionnaire administratimgsurement of productivity parameters
(such as flock sizes and chick survival, off-take anortality rates), direct observations, focus
group discussions and necropsy and laboratory sisalpetails are presented in sections that

follow.
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8.2.2.1 Interventions against Newcastle, Gumboro and fowl pox diseases

Routine vaccinations against Newcastle, Gumborofenwtipox diseases were carried out for
one year in the indigenous chickens in NVO, GVO BRYO groups (section 8.2.2),
respectively. Vaccinations were randomly assigoettié three intervention groups. The groups
were then monitored for key indigenous chicken pobidity parameters that included flock

sizes and chick survival, off-take and mortalitiesa

8.2.2.2 Intervention against chick predation

This intervention trial was carried out in CCO gpdgection 8.2.2) for one year. Day old
chicks were housed/ confined during day tim@©gera(special basket for protecting/ confining
chickens) for up to three months of age to prateetn from predators. The chicks were
provided with a mixture of commercial chick feedsldocally available feeds; grains and
kitchen left overs, and water gived libitum At the age of three months the birds were
expected to be able to escape from the birds gfqund other predators. Productivity

parameters as listed in section 8.2.2.1 were m@dtthroughout the intervention period.

8.2.2.3 Consistent maize grains and kitchen left over supplementationsintervention

The intervention trial was conducted in CGKSO gr@sgxtion 8.2.2). Farmers were supplied
with maize grains for one year, to use as suppléfoemheir indigenous chickens, alongside
kitchen left overs. These households were visitddast twice a month to ensure that consistent
supplementations were being done. The productpanameters (listed in section 8.2.2.1) were

monitored for the one year period.
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8.2.2.4 All the interventions combined

The COIN group concurrently implemented all intervens (section 8.2.2) for one full year and

monitored productivity parameters (listed in sett#2.2.1) for the same period.
8.2.2.5 Control group

The control group consisted of 19 households. Nerwentions were carried out, but
productivity parameters were observed for one yBEae. control group also provided the

indigenous chicken production baseline data forsthdy (chapter 6).
8.2.3 Data management and analysis

The data obtained were entered in Microsoft acpesgramme (Microsoft Corporation, 2000)

for storage before analysias described in section 3.5.

8.2.3.1 Bird days

As described in section 6.2.3

8.2.3.2 Comparison of the intervention strategies

The ANOVA and Pearson’s Chi-square tests were ts@dmpare the means and proportions,

respectively, in the six designated interventioougrs and the control.
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Analysis of variance (ANOVA)

The test was done using Epi-Info statistical paekafhe analytical method was used for
analysis of continuous data with categorical deteams. Mean flock sizes, bird days and
number of chickens by age category were testedlifterences between the six intervention

groups (COIN, CGKSO, FPVO, GVO, CCO, and NVO) dmel ¢ontrol.
Chi-square

This analysis was carried out using Epi Info to pane the rates between the seven groups. The
compared rates included that of crude and caseifispenortality, off-takes (sales and
consumptions), purchases, hatchings, among ofhieesnull hypothesis in this test assumes that
the true incidence of the event in question isdame in the groups being compared. Thus, the
observed counts are compared with the expectedtzaarcalculate Pearson’s Chi-squay® (

and p-value.

8.2.4 Participatory evaluation of the interventions

Focus group discussions were held in the last mointie study with the objectives of
evaluating the whole programme and determine tla¢ive effectiveness of the interventions
carried out. The fulfilment of this objective wowtiow whether the farmers had been
empowered as per the definition of the PRA (ChasiE94). Participants were chosen to
represent all the designated treatment groupssasided in section 8.2.2. Two focus group

discussions were carried out; one in each of tleestwrdy villages (Kagak and Migwa).
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A total of 12 farmers chosen at random were invitedeach focus group discussion. The
participants in each site were the farmers, theawnd two enumerators. Firstly, the final
documented report on the RRA and PRA findings virerely and exhaustively discussed by the
farmers (participants) while the process was bé&wiitated by the research team, and any
changes since the first RRA discussions were cadv&econdly farmers’ perceptions on the
intervention measures carried out were capturenlitir discussions and sharing of experiences.
The process was facilitated through questions {distg), answers and narration of events.
Consensus on various issues was reached at by vdtie last part of the discussion was on
farmers’ suggestion on the way forward and suskglitiaas part of participatory
recommendations by the community. Farmers did miote talking based on the probes in the

outline facilitated by the moderators.
8.3 Results

A total of eighty households were followed durihg intervention study; nineteen as control and

sixty one as treatment households.
8.3.1 Indigenous chicken flock sizes and structures
8.3.1.1 Indigenous chicken mean household sizes and structures

Tables 8.1 presents mean indigenous chicken flizels per household (household details in the
appendix 4)Intervention group that carried out a combinatibalbthe five interventions
(COIN) recorded the largest mean household floz&.sihis mean household flock size was

statistically different from those recorded intk other intervention groups and the control
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(p<0.05). Mean flock sizes in the NVO and CGKSOug®were similar (p-value = 0.770), and
second largest (Table 8.Mean flock sizes in FPVO, GVO and CCO groups wemalkest and

were similar to the control (p-value > 0.05).

Table 8.1 Mean household flock sizes by intervemins in Migwa and Kagak villages

Number of  Mean flock Range
Interventions households size
COIN 11 43.00 29 -57
CGKSO 10 28.1F 11 - 46
FPVO 10 17.50 0-30
GVO 10 19.73 11-33
CCO 9 19.59 10 - 27
NVO 11 29.24 20 - 37
Control 19 15.90 3-25
Total number of household: 80

Key.
Means with different superscript letters are statadly different at 95% confidence level

COIN - Integrated interventions (vaccinations, ¢ghtonfinements and supplementations)
NVO - Newcastle disease vaccinations only

GVO - Gumboro disease vaccinations only

CCO- Chick confinements only

FPVO -Fowl pox disease vaccinations only

CGKSO - Consistent maize grains and kitchen left supplementations only

Control — No interventions

Table 8.2 presents mean indigenous chicken flatcktsires per household. The COIN group
had the highest mean household numbers of chickgiegs and hens compared to the other
groups and the control (p < 0.05). The mean numbfdogds within the three age categories
(chicks, growers and hens) in NVO and CGKSO grauge similar (p > 0.05) and second
largest. The mean household numbers of chicks, enr®and hens were similar in the control,
CCO, GVO and FPVO groups (p > 0.05). Cocks werddtest with mean flock sizes similar

across all the intervention groups and the control.
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8.3.1.2 Descriptive statistics on flock structuresin terms of bird days in Migwa and Kagak

villages

Table 8.3 presents bird days by age category tostidy area (household details in the
appendix 4). COIN group recorded the highest meéahdays compared to the other groups (p <
0.05). Mean bird days in NVO and CGKSO were sedargest and similar (P > 0.05). The

mean bird days in the other intervention groupseveenallest and never different from the

control.
Table 8.2 Indigenous chicken household flock striigres by interventions in Migwa
and Kagak villages

Interventions Statistics Chicks Growers Cocks Hens
COIN Mean 20.9F 14.73 0.82 6.73
CGKSO Mean 14.10 9.2d 0.6¢ 4.10
FPVO Mean 8.50 5.90 0.4¢ 2.70
GVO Mean 9.9¢0° 6.80F 0.5¢F 2.30
CCO Mean 10.89 4.89 0.5¢ 3.44
NVO Mean 15.18 9.36 0.7% 3.9K
Control Mean 8.5¢ 4.3Z 0.68 2.32

Key.

Means with different superscript letters within ageup are statistically different at 95%
confidence level

COIN - Integrated interventions (vaccinations, ¢ghoonfinements and supplementations)
NVO - Newcastle disease vaccinations only

GVO - Gumboro disease vaccinations only

CCO- Chick confinements only; Control —No intervems

FPVO -Fowl pox disease vaccinations only

CGKSO - Consistent maize grains and kitchen left supplementations only
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Table 8.3 Bird days in Migwa and Kagak villages

Interventions  Chick bird days Grower bird days Aditd days Total bird days

COIN 76407 50008 29202 155617
CGKSO 48301 33331 17765 99397
FPVO 31746 21403 12167 65316
GVO 35760 23352 12778 71890
CCO 34065 15083 13384 62532
NVO 57529 33574 19837 110940
Control 62770 32597 26398 121765
Key.

Means with different superscript letters are statadly different at 95% confidence level
COIN - Integrated interventions (vaccinations, ¢ghoonfinements and supplementations)
NVO - Newcastle disease vaccinations only

GVO - Gumboro disease vaccinations only

CCO- Chick confinements only;

FPVO -Fowl pox disease vaccinations only

CGKSO - Consistent maize grains and kitchen left supplementations only

Control — No interventions

8.3.2 Chick survival rates

Chick survival rates for the intervention groups given in Table 8.4. The COIN group
recorded the highest chick survival rates (82.648tlpwed by NVO (41.9%). The other
intervention groups; CCO, control, FPVO, GVO andKE3® recorded lowest survival rates

ranging from 22.9 to 36.8 %
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Table 8.4 Mean household chick survival rates byhterventions in Migwa and Kagak

villages
Interventions Survival rate (%)
COIN 82.6
CGKSO 36.8
FPVO 33.8
GVO 35.0
CCO 22.9
NVO 41.9
Control 23.9

Key.
Means with different superscript letters are statadly different at 95% confidence level

COIN - Integrated interventions (vaccinations, ¢ghoonfinements and supplementations)
NVO - Newcastle disease vaccinations only;

FPVO -Fowl pox disease vaccinations only

GVO - Gumboro disease vaccinations only;

CCO- Chick confinements only;

CGKSO - Consistent maize grains and kitchen left supplementations only

Control — No interventions

8.3.3 Indigenous chicken exits from household flosk
8.3.3.1 Indigenous chicken deaths

Table 8.5 presents number and monthly crude moytalie rates of the indigenous chickens in
the study villages (household details in the appead The monthly crude mortality true rates
were lowest in the COIN group (0.0191 per bird nhardt risk) compared to the other groups (p
< 0.05). The control group recorded the highesttahity rates compared to the other groups (p <
0.05). Mortality rates in the other groups (NVO, K&D, FPVO, GVO and CCO) were

statistically similar (p > 0.05).
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8.3.3.1.1 Indigenous chicken deaths due to Newcastlisease

Table 8.6 presents the mean, number and monthltatitpitrue rates for Newcastle disease in
the indigenous chickens. There were no deaths Remcastle disease across all age categories
in the COIN group. The monthly mortality rates cfWastle disease were lower across all age
categories in the NVO group compared to CGKSO, FPE® O, CCO and control groups (p <
0.05). The disease mortality rates were lower engtowers and adults in CGKSO group
compared to FPVO, GVO, CCO and control groups (u08). The disease mortality rates across
all age categories in GVO, FPVO, CCO and controleveemilar.

Table 8.5 Mean, number and monthly true rates ofrude mortality of the indigenous

chickens by interventions in Migwa and Kagak villags

Mean Number Monthly crude
mortality true
Interventions rates

COIN 9.00 99 0.0191
CGKSO 39.60 396 0.1195
GVO 41.20 412 0.1719
CCO 4417 397 0.1905
NVO 39.27 432 0.1168
FPVP 32.90 329 0.1511
Control 49.47 940 0.2316

Key.

Means with different superscript letters are statadly different at 95% confidence level
COIN - Integrated interventions (vaccinations, ¢ghoonfinements and supplementations)
NVO - Newcastle disease vaccinations only

GVO - Gumboro disease vaccinations only

CCO- Chick confinements only

FPVO -Fowl pox disease vaccinations only

CGKSO - Consistent maize grains and kitchen left supplementations only

Control — No interventions
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Table 8.6 Mean, number and monthly true rate mortéity for Newcastle disease in

indigenous chickens by age in Migwa and Kagak villges

Interventions Statistics Chicks Growers Adults
COIN Mean .00 .00 .00
Number 0 0 0
Rates 0 0 0
CGKSO Mean 16.30 2.80 1.60
Number 163 28 16
Rates 0.1012 0.0252 0.0270
GVO Mean 17.60 5.50 2.40
Number 176 55 24
Rates 0.1477 0.0707 0.0563
CCO Mean 15.78 2.67 1.78
Number 142 24 16
Rates 0.1251 0.0477 0.0359
NVO Mean 2.18 1.09 .09
Number 24 12 1
Rates 0.0125 0.0107 0.0015
FPVO Mean 13.70 3.60 1.90
Number 137 36 19
Rates 0.1295 0.0505 0.0468
Control Mean 11.89 3.68 2.21
Number 226 71 42
Rates 0.1080 0.0653 0.0477

Key.

COIN - Integrated interventions (vaccinations, ¢ghoonfinements and supplementations)
NVO - Newcastle disease vaccinations only

GVO - Gumboro disease vaccinations only

CCO- Chick confinements only

FPVO -Fowl pox disease vaccinations only

CGKSO - Consistent maize grains and kitchen left supplementations only

Control — No interventions

8.3.3.1.2 Indigenous chicken deaths due to Gumbodisease

Table 8.7 presents the mean, number and monthliafitpitrue rates for Gumboro disease in
the indigenous chickens. No deaths were recordétkitVVO and COIN groups. There were
also no deaths in the growers and adult chicketiseif-PVO group. The disease mortality rates
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in the chicks were higher in the control group tirathe FPVO, CCO and CGKSO groups (P <
0.05). The disease mortality rates in growers visggker in the control than in the CCO and
NVO groups (p < 0.05). The disease mortality ratebe growers and adults were similar in the

control and CGKSO groups (p > 0.05).

8.3.3.1.3 Indigenous chicken deaths due to fowl paksease

Table 8.8 presents the mean, number and monthliaiitgtrue rates for fowl pox disease in the
indigenous chickens in the study area. No deatm fowl pox were recorded in the COIN
group. No deaths from the disease were recordadutt chicken in all the intervention groups,
except for the control group that recorded mostakites of 0.0034 per bird months at risk. No
chicken grower deaths were recorded in FPVO and 8GKroups. The Chick mortality rates
from the disease were higher in the control grdwgmtin the FPVO, GVO, NVO, CGKSO and
CCO groups (p < 0.05). Mortality rates in the growieds were higher in the control group than

in the CCO, GVO and NVO groups.
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Table 8.7

Mean, number and monthly true rate mortdity for Gumboro disease in

indigenous chickens by age in Migwa and Kagak villges

Interventions Statistics Chicks Growers Adults
COIN Mean .00 .00 .00
Number 0 0 0
Rates 0 0 0
CGKSO Mean 5.80 2.20 .20
Number 58 22 2
Rates 0.0360 0.0198 0.0034
GVO Mean .00 .00 .00
Number 0 0 0
Rates 0 0 0
CCO Mean 6.11 .67 44
Number 55 6 4
Rates 0.0484 0.0119 0.0090
NVO Mean 12.73 1.73 .55
Number 140 19 6
Rates 0.0730 0.0170 0.0091
FPVO Mean 1.50 .00 .00
Number 15 0 0
Rates 0.0142 0 0
Control Mean 8.37 1.74 .26
Number 159 33 5
Rates 0.0760 0.0304 0.0057
Key.

COIN - Integrated interventions (vaccinations, ¢hoonfinements and supplementations)

NVO - Newcastle disease vaccinations only

GVO - Gumboro disease vaccinations only
CCO- Chick confinements only

FPVO -Fowl pox disease vaccinations only
CGKSO - Consistent maize grains and kitchen left supplementations only
Control — No interventions
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Table 8.8

Number and monthly true rate mortality for Fowl pox disease in indigenous

chickens by age in Migwa and Kagak villages

Interventions Statistics Chicks Growers Adults
COIN Mean 0.00 0.00 0.00
Number 0 0 0
Rates 0 0 0
CGKSO Mean 2.10 0.00 0.00
Number 21 0 0
Rates 0.0130 0 0
GVO Mean 1.00 0.20 0.00
Number 10 2 0
Rates 0.0084 0.0026 0
CCoO Mean 5.89 0.11 0.00
Number 53 1 0
Rates 0.0467 0.0020 0
NVO Mean 3.91 1.18 .00
Number 43 13 0
Rates 0.0224 0.0116 0
FPVO Mean 0.20 0.00 0.00
Number 2 0 0
Rates 0.0019 0 0
Control Mean 6.95 1.26 0.16
Number 132 24 3
Rates 0.0631 0.0221 0.0034
Key.

COIN - Integrated interventions (vaccinations, ¢ghoonfinements and supplementations)
NVO - Newcastle disease vaccinations only

GVO - Gumboro disease vaccinations only

CCO- Chick confinements only

FPVO -Fowl pox disease vaccinations only

CGKSO - Consistent maize grains and kitchen left supplementations only

Control — No interventions

115



8.3.3.1.4 Indigenous chicken deaths due to fowl tigpid disease

Table 8.9 presents the mean, number and monthliafitgitrue rates for fowl typhoid disease in
the indigenous chickens in the study area. No ddabim fowl typhoid disease were recorded in
the FPVO, CCO and CGKSO groups. The chick and gronggtality rates in the control group

were higher than in the GVO and COIN groups (pG5).The disease mortality rates in the two
age categories were similar in the control and Nyf@ups. Adult deaths from fowl typhoid were

more in the control than in the GVO group.
8.3.3.1.5 Indigenous chicken deaths due to predati®

Table 8.10 presents the mean, number and monthitahty true rates for predations in the
indigenous chickens in the study area (househdigegan the appendix 4). Predation was a
major problem in the chicks compared to the otlger @ategories of the indigenous chickens. No
predations were recorded in adult chickens in t&& 80, GVO and CCO groups. The COIN
group recorded the lowest Chick mortality ratesrfieredations compared to the other groups (p
< 0.05), followed by the CGKSO group. Highest chictrtality rates were reported in the other

intervention groups; the rates were never diffevatit the control group (p > 0.05).
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Table 8.9 Number and monthly true rate mortality for fowl typhoid disease in

indigenous chickens by age in Migwa and Kagak villges

Interventions Statistics Chicks Growers Adults
COIN Mean 0.55 0.64 0
Number 6 7 0
Rates 0.0024 0.0042 0
CGKSO Mean 0 0 0
Number 0 0 0
Rates 0 0 0
GVO Mean 0.20 0.20 0.20
Number 2 2 2
Rates 0.0017 0.0026 0.0047
CCO Mean 0 0 0
Number 0 0 0
Rates 0 0 0
NVO Mean 2.09 1.82 0
Number 23 20 0
Rates 0.0120 0.0179 0
FPVO Mean 0 0 0
Number 0 0 0
Rates 0 0 0
Control Mean 1.68 0.58 0.47
Number 32 11 9
Rates 0.0153 0.0101 0.0102
Key.

COIN - Integrated interventions (vaccinations, ¢ghoonfinements and supplementations)
NVO - Newcastle disease vaccinations only

GVO - Gumboro disease vaccinations only

CCO- Chick confinements only

FPVO -Fowl pox disease vaccinations only

CGKSO - Consistent maize grains and kitchen left supplementations only

Control — No interventions
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Table 8. 10

chickens by age in Migwa and Kagak villages

Number and monthly true rate mortalityfor predations in indigenous

Interventions  Statistics Chicks Growers Adults
COIN Mean 2.55 0.73 0.09
Number 28 8 1
Rates 0.011 0.0048 0.0010
CGKSO Mean 7.60 1 0
Number 76 10 0
Rates 0.0472 0.009 0
GVO Mean 11.10 0.70 0
Number 111 7 0
Rates 0.0931 0.0090 0
CCO Mean 9.22 1.44 0
Number 83 13 0
Rates 0.0731 0.0259 0
NVO Mean 10.27 .55 0.18
Number 113 16 2
Rates 0.0589 0.0143 0.0030
FPVO Mean 10.10 1.60 0.3
Number 101 16 3
Rates 0.0954 0.0224 0.0074
Control Mean 7.79 2.05 0.21
Number 148 39 4
Rates 0.0707 0.0359 0.0045
Key.

COIN - Integrated interventions (vaccinations, ¢ghoonfinements and supplementations)

NVO - Newcastle disease vaccinations only

GVO - Gumboro disease vaccinations only
CCO- Chick confinements only

FPVO -Fowl pox disease vaccinations only
CGKSO - Consistent maize grains and kitchen left supplementations only
Control — No interventions

8.3.3.1.6 Indigenous chicken deaths due to otheruses
Table 8.11 presents the mean, number and monthitahtyptrue rates for other causes of deaths

(mainly accidents and rain storms) in the indigenchickens in the study area. Deaths were
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only recorded in the chicks’ category in other iaéntion groups apart from the NVO, CGKSO

and CCO groups that recorded no deaths at all @l values in the appendix 4).

Table 8.11 Number and monthly true rate mortalityfor other causes of deaths in

indigenous chickens by age in Migwa and Kagak villges

Interventions Statistics Chicks Growers Adults
COIN Mean 4.45 0 0
Number 49 0 0
Rates 0.0192 0 0
CGKSO Mean 0 0 0
Number 0 0 0
Rates 0 0 0
GVO Mean 2.10 0 0
Number 21 0 0
Rates 0.0176 0 0
CCO Mean 0 0 0
Number 0 0 0
Rates 0.0070 0 0
NVO Mean 0 0 0
Number 0 0 0
Rates 0.0057 0 0
FPVO Mean .10 0 0
Number 1 0 0
Rates 0.0009 0 0
Control Mean A1 0 0
Number 2 0 0
Rates 0.001 0 00

Key.
COIN - Integrated interventions (vaccinations, ¢ghoonfinements and supplementations)

NVO - Newcastle disease vaccinations only

GVO - Gumboro disease vaccinations only

CCO- Chick confinements only

FPVO -Fowl pox disease vaccinations only

CGKSO - Consistent maize grains and kitchen left supplementations only
Control — No interventions
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8.3.3.2 Home consumptions, sales, entrustments out, gifts out, transfers out and theft of

indigenous chickens
8.3.3.2.1 Home consumptions of indigenous chickens

Table 8.12 presents the mean, number and montldyrates for home consumptions of the
indigenous chickens in the study area (appendixesgnore details). Mainly growers and adult
birds were used for home consumptions in all theruention groups and control. The COIN
group reported the highest rates of home consumgpbtbthe birds compared to the rest of the
groups (p < 0.05). The second largest home consomgates were reported in the NVO group
(0.0286 per bird months at risk). Home consumptaias of the indigenous chickens in the other

intervention groups were almost similar to the colngroup.
8.3.3.2.2 Sale of indigenous chickens

Table 8.13 presents the mean, number and montldyates for the sales of the indigenous
chickens in the study area (household details peagix 4). Chicks were never sold. Mostly
more growers were sold than the adults (p-value€d$)0The monthly rates of sales for growers
in the COIN group were highest compared to thevetetion groups and the control (p < 0.05).
Monthly rates of sales for growers in the otheeiméntion groups were similar to the control

group. The rates of sales for the adults’ categane nearly similar in all the groups.
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Table 8.12  Mean, number and monthly true rates oihdigenous chicken home

consumption by age in Migwa and Kagak villages

Interventions  Statistics Chicks Growers Adults Total

COIN Mean 0 5.91 1.82 7.73
Number 0 65 20 85
Rates 0 0.0390 0.0205

FPVO Mean 0 0.8 0.7 15
Number 0 8 7 15
Rates 0 0.0112 0.0173

GVO Mean 0 1.6 0.6 2.2
Number 0 16 6 22
Rates 0 0.0206 0.0141

CCO Mean 0 1.44 0.77 2.22
Number 0 13 7 20
Rates 0 0.0259 0.0157

NVO Mean 0 291 1 3.91
Number 0 32 11 43
Rates 0 0.0286 0.0166

CGKSO Mean 0 2.2 0.6 2.8
Number 0 22 6 28
Rates 0 0.0198 0.0101

Control Mean 0.16 1.32 0.68 2.16
Number 3 25 13 41
Rates 0.0014 0.0230 0.0148

Key.

COIN - Integrated interventions (vaccinations, ¢ghoonfinements and supplementations)
NVO - Newcastle disease vaccinations only

GVO - Gumboro disease vaccinations only

CCO- Chick confinements only

FPVO -Fowl pox disease vaccinations only

CGKSO - Consistent maize grains and kitchen left supplementations only

Control — No interventions
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Table 8.13

Migwa and Kagak villages

Mean, number and monthly true rates oihdigenous chicken sales by age in

Interventions Statistics Chicks  Growers Adults Total

COIN Mean 0 15.55 1.91 17.45
Number 0 171 21 192
Rates 0 0.1026 0.0216

FPVO Mean 0 34 0.9 4.3
Number 0 34 9 43
Rates 0 0.0477 0.0222

GVO Mean 0 26 1.8 4.4
Number 0 26 18 44
Rates 0 0.0334 0.0423

CCO Mean 0 2.33 0.67 3
Number 0 21 6 27
Rates 0 0.0418 0.0134

NVO Mean 0 2.73 0.63 3.36
Number 0 30 7 37
Rates 0 0.0268 0.0106

CGKSO Mean 0 4.2 1.2 5.4
Number 0 42 12 54
Rates 0 0.0378 0.0203

Control Mean 0 2.95 1.32 4.26
Number 0 56 25 81
Rates 0 0.0515 0.0284

Key.

COIN - Integrated interventions (vaccinations, ¢ghoonfinements and supplementations)
NVO - Newcastle disease vaccinations only
GVO - Gumboro disease vaccinations only

CCO- Chick confinements only
FPVO -Fowl pox disease vaccinations only
CGKSO - Consistent maize grains and kitchen left supplementations only

Control — No interventions
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8.3.3.2.3 Gifts out of indigenous chickens

Table 8.14 presents the mean, number and montldyrates for the gifts out of the indigenous
chickens in the study area. Gift out of indigenoigken was never a popular practice in the

study area. Few reports of gifts out were mainlthe growers’ category in all the groups.

8.3.3.2.4 Transfers out of indigenous chickens

Table 8.15 presents the mean, number and montldyrates for the transfers out of the
indigenous chickens in the study villages. Monttaltes of transfers out of chicks (appendix 4)
and growers in the COIN group were highest comptrélde other intervention groups and the
control (p-value < 0.05). Transfers out of chicksl @rowers in the other intervention groups

were never different from the control group.
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Table 8.14

Mean, number and monthly true rates ofifts out of indigenous chicken by

age in Migwa and Kagak villages

Interventions  Statistics Chicks Growers Adults Total

COIN Mean 0.64 1.18 0
Number 7 13 0 20
Rates 0.0027 0.0078 0

FPVO Mean 0 0 0 0
Number 0 0 0 0
Rates 0 0 0 0

GVO Mean 0 0.2 0 0.2
Number 0 2 0 2
Rates 0 0.0026 0

CCo Mean 0 0.22 0 0.22
Number 0 2 0 2
Rates 0 0.0040 0

NVO Mean 0 0.36 0 0.36
Number 0 4 0 4
Rates 0 0.0036 0

CGKSO Mean 0 0.6 0.1 0.7
Number 0 6 1 7
Rates 0 0.0054 0.0017

Control Mean 0.68 0.42 0.37 1.47
Number 13 8 7 28
Rates 0.0062 0.0074 0.0080

Key.

COIN - Integrated interventions (vaccinations, ¢ghoonfinements and supplementations)
NVO - Newcastle disease vaccinations only

GVO - Gumboro disease vaccinations only

CCO- Chick confinements only
FPVO -Fowl pox disease vaccinations only
CGKSO - Consistent maize grains and kitchen left supplementations only

Control — No interventions
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8.3.3.2.5 Entrustments out of indigenous chickens

Table 8.16 presents the mean, number and montldyrates for the entrustments out of the
indigenous chickens in the study villages. Entresthout of indigenous chickens was not a
common practice in the study area. A few entrustmeut were, however, reported mainly in
the growers’ category and COIN group recorded tgkedst number compared to all other

groups (p < 0.05).
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Table 8.15

by age in Migwa and Kagak villages

Mean, number and monthly true rates ofransfers out of indigenous chicken

Interventions Variables Chicks Growers
COIN Mean 46.45 7.55
Number 511 83
Rates 0.2006 0.0498
CCO Mean 11.67 2.22
Number 105 20
Rates 0.0925 0.0398
FPVO Mean 13.40 1.70
Number 134 17
Rates 0.1266 0.0238
CGKSO Mean 18.40 3.40
Number 184 34
Rates 0.1143 0.0306
GVO Mean 18.00 2.20
Number 180 22
Rates 0.1510 0.0283
NVO Mean 23.91 3.27
Number 263 36
Rates 0.1371 0.0322
Control Mean 12.32 1.74
Number 234 33
Rates 0.1118 0.0304
Key.

COIN - Integrated interventions (vaccinations, ¢ghoonfinements and supplementations)
NVO - Newcastle disease vaccinations only
GVO - Gumboro disease vaccinations only

CCO- Chick confinements only

FPVO -Fowl pox disease vaccinations only
CGKSO - Consistent maize grains and kitchen left supplementations only
Control — No interventions
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Table 8.16

Mean, number and monthly true rates oéntrustments out of indigenous

chicken by age in Migwa and Kagak villages

Interventions Variables Chicks Growers Adults
COIN Mean 0.36 0.73 0.18
Number 4 8 2
Rates 0.0016 0.0048 0.0021
CGKSO Mean 0.00 0.60 0
Rates 0 0.0005 0
Number 0 6 0
GVO Mean 0 0 0
Number 0 0 0
Rates 0 0 0
CCO Mean 1.22 0.11 0.11
Number 11 1 1
Rates 0.0097 0.0020 0.0022
NVO Mean 0 0.09 0
Number 0 1 0
Rates 0 0.0009 0
FPVO Mean 0 0.10 0.10
Number 0 1 1
Rates 0 0.0014 0.0025
Control Mean 0 0.58 0.05
Number 0 11 1
Rates 0 0.0101 0.0011
Key.

COIN - Integrated interventions (vaccinations, ¢ghoonfinements and supplementations)
NVO - Newcastle disease vaccinations only
GVO - Gumboro disease vaccinations only

CCO- Chick confinements only

FPVO -Fowl pox disease vaccinations only
CGKSO - Consistent maize grains and kitchen left supplementations only
Control — No interventions

8.3.3.2.6 Thefts of indigenous chickens

Table 8.17 presents the mean, number and montldyrates for thefts of the indigenous

chickens in the study villages (details in the aggbe 4). Highest monthly rates of thefts were
recorded in the CCO group (0.0110 per bird monthisk). Second highest rates were reported
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in the NVO group. No thefts were reported in CGKS0e COIN group recorded the second

lowest rates of the thefts (0.0002 per bird moathssk).

Table 8.17  Mean, number and monthly true rates othefts of indigenous chicken by age

in Migwa and Kagak villages

Interventions Mean Number Monthly rates
COIN 0.09 1 0.0002
CGKSO 0 0 0

GVO 0.60 6 0.0025
CCO 2.56 23 0.0110
NVO 2.73 30 0.0081
FPVO 0.20 2 0.0009
Control 0.47 9 0.0022

Key.

COIN - Integrated interventions (vaccinations, ¢ghoonfinements and supplementations)
NVO - Newcastle disease vaccinations only

CCO- Chick confinements only

GVO - Gumboro disease vaccinations only

FPVO -Fowl pox disease vaccinations only

CGKSO - Consistent maize grains and kitchen left supplementations only

Control — No interventions

8.3.4 Indigenous chicken entries into household ftks
8.3.4.1 Purchases of Indigenous chickens

Table 8.18 presents the mean, number and montndyrates for purchases of the indigenous
chickens in the study area. No purchases of chigts reported. The monthly purchase rates for
growers and adults were lowest in the NVO and C@idups compared to the other groups. The
control and CCO reported the highest purchase.rétespurchase rates in FPVO, CGKSO and

GVO groups followed in that order.
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8.3.4.2 Gifts in of Indigenous chickens

The mean, number and monthly true rates for thes gif of the indigenous chickens are
presented in Table 8.19. Chicks gift in was notoamon practice in most of the groups.
Monthly gifts in rates were highest in the growersall the groups, with the highest figure

reported in the NVO and COIN groups.
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Table 8.18 Mean, number and monthly true rates gpurchases of indigenous chicken by

age in Migwa and Kagak villages

Interventions  Statistics Chicks Growers Adults Total

COIN Mean 0 0.73 0.27 1
Number 0 8 3 11
Rates 0 0.0048 0.0031

FPVO Mean 0 0.2 2.6 8
Number 0 2 26 28
Rates 0 0.0028 0.0641

GVO Mean 0 0.5 0.9 14
Number 0 5 9 14
Rates 0 0.0064 0.0211

CCO Mean 0 1.33 2.55 3.89
Number 0 12 23 35
Rates 0 0.0239 0.0516

NVO Mean 0 0.55 0.27 0.82
Number 0 6 3 9
Rates 0 0.0054 0.0045

CGKSO Mean 0 0.1 1.7 1.8
Number 0 1 17 18
Rates 0 0.0009 0.0287

Control Mean 0 0.84 1.53 237
Number 0 16 29 45
Rates 0 0.0147 0.0330

Key.
COIN - Integrated interventions (vaccinations, ¢hoonfinements and supplementations)

NVO - Newcastle disease vaccinations only

GVO - Gumboro disease vaccinations only

CCO- Chick confinements only

FPVO -Fowl pox disease vaccinations only

CGKSO - Consistent maize grains and kitchen left supplementations only
Control — No interventions
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Table 8.19 Mean, number and monthly true rates ofifts in of indigenous chicken by

age in Migwa and Kagak villages

Interventions Statistics Chicks Growers Adults Total

COIN Mean 0.91 1.55 0.27 2.73
Number 10 17 3 30
Rates 0.0039 0.0102 0.0031

FPVO Mean 0.1 0.2 0 0.3
Number 1 2 0 3
Rates 0.0011 0.0028 0

GVO Mean 0.6 0.7 0.3 1.6
Number 6 7 3 16
Rates 0.0050 0.0090 0.0070

CCO Mean 0 1.56 0.22 1.78
Number 0 14 2 16
Rates 0 0 0 0

NVO Mean 0 1.09 0.91 2
Number 0 12 10 22
Rates 0 0.0107 0.0151

CGKSO Mean 0 0.5 0.2 0.7
Number 0 5 2 7
Rates 0 0.0045 0.0034

Control Mean 0 0.21 0.05 0.26
Number 0 4 1 5
Rates 0 0.0037 0.0011

Key.

COIN - Integrated interventions (vaccinations, ¢ghoonfinements and supplementations)
NVO - Newcastle disease vaccinations only

GVO - Gumboro disease vaccinations only

CCO- Chick confinements only

FPVO -Fowl pox disease vaccinations only

CGKSO - Consistent maize grains and kitchen left supplementations only

Control — No interventions
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8.3.4.3 Entrustments in of indigenous chickens

Table 8.20 presents the mean, number and montldyrates for entrustments in of indigenous
chickens in the study villages. Chicks entrustméntsere never reported in all the groups. The
control and CCO groups reported the highest emtreists in rates for the growers and adults

birds, respectively.
8.3.4.4 Transfersin of indigenous chickens

Table 8.21 presents the mean, number and montdyraites for transfers in of the indigenous
chickens in the study villages. The number of chicltched (transfers in of chicks) (appendix 4)
in all the intervention groups depended on the remd eggs provided for incubation by the
farmers. The monthly transfers in rates for theekhicategory were highest in control (0.4674
per bird months at risk), followed by the rate$sMO (0.4320 per bird months at risk). The rates
in CCO group (0.4042 per bird months at risk) rahka&rd highest. The growers’ transfers in
monthly rates depended on the survival of chickee TOIN group reported the highest monthly
transfers in rates of the growers (due to highlckiarvival rates) compared to the other groups
(p < 0.05). The growers’ transfers in rates in @@0, FPVO, CGKSO, GVO and NVO were

similar to the control group (p > 0.05).
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Table 8.20 Mean, number and monthly true rates oéntrustments in of indigenous

chicken by age in Migwa and Kagak villages

Interventions  Statistics Chicks Growers Adults
COIN Mean 0 0.18 0
Number 0 2 0
Rates 0 0.0012 0
CGKSO Mean 0 0.2 0.2
Number 0 2 2
Rates 0 0.0018 0.0034
GVO Mean 0 0.3 0.3
Number 0 3 3
Rates 0 0.0039 0.0070
CCO Mean 0 0.22 1.11
Number 0 2 10
Rates 0 0.0040 0.0224
NVO Mean 0 0.45 0.09
Number 0 5 1
Rates 0 0.0045 0.0015
FPVO Mean 0 0 0.1
Number 0 0 1
Rates 0 0 0.0025
Control Mean 0 0.58 0.16
Number 0 11 3
Rates 0 0.0101 0.0034
Key.

COIN - Integrated interventions (vaccinations, ¢ghoonfinements and supplementations)
NVO - Newcastle disease vaccinations only

GVO - Gumboro disease vaccinations only

CCO- Chick confinements only

FPVO -Fowl pox disease vaccinations only

CGKSO - Consistent maize grains and kitchen left supplementations only

Control — No interventions
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Table 8.21

by age in Migwa and Kagak villages

Mean, number and monthly true rates ofransfers in of indigenous chicken

Interventions Statistics Chicks Growers Adults
COIN Mean 56.27 46.45 7.55
Number 619 511 83
Rates 0.2430 0.3066 0.0853
CCO Mean 51 11.78 2.22
Number 459 105 20
Rates 0.4042 0.2088 0.0448
FPVO Mean 39.6 134 1.70
Number 396 134 17
Rates 0.3742 0.1878 0.0419
CGKSO Mean 50 18.4 3.40
Number 500 184 34
Rates 0.3106 0.1656 0.0574
GVO Mean 51.5 16 2.20
Number 515 180 22
Rates 0.4320 0.2312 0.0517
NVO Mean 57.09 25.09 3.27
Number 628 263 36
Rates 0.3275 0.2350 0.0544
Control Mean 51.47 12 1.74
Number 978 234 33
Rates 0.4674 0.2154 0.0375
Key.

COIN - Integrated interventions (vaccinations, ¢ghoonfinements and supplementations)

NVO - Newcastle disease vaccinations only
GVO - Gumboro disease vaccinations only
CCO- Chick confinements only; FPVO -Fowl pox diseasccinations only
CGKSO - Consistent maize grains and kitchen left supplementations only
Control — No interventions
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8.3.4.5 Participatory evaluation of the interventions

Most farmers confirmed to have learnt a lot from itterventions, especially the integrated
intervention technology that combined vaccinatiamsck confinements and consistent grain
supplementations. From the intervention resultstrifasmers were in agreement that indigenous
chicken production losses could easily be contrdatie means that they realised were available
and affordable. As a way forward, farmers resolefbrm smaller farmer groups at the village

level in order to reduce the delivery cost of viei@ry services.
8.4 Discussion
8.4.1 Vaccination and combined intervention trials

Diseases and particularly Newcastle, Gumboro and fmox, in order of importance were
identified as the most important constraints lingtindigenous chicken productivity in the study
area possibly as a result of poor disease contanttipes in the indigenous chicken sector.
Majority of the famers never vaccinated their clkitk against these major diseases. A few
vaccinated against Newcastle disease but nevemfel recommended schedules.

Three vaccination interventions; against Newca@i¢O), Gumboro (GVO) and fowl pox (in
FPVO group)diseasesvere separately tried in the respective intervengjooups. The impact of
each intervention strategy on the chicken meandimld flock sizes and chick survival, off-take
and mortality rates was assessed and comparedhaitiof the combined interventions (COIN)

technology and the control.
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Fowl pox vaccinations (FPVO) and Gumboro vaccimai¢GVO) strategies, still recorded high
mean household mortality rates and low mean holddlozk sizes and off-takes compared to
the COIN group; an indication that the two diseasatrol options were not effective in
improving the indigenous chicken productivity. Evérough Newcastle vaccinations (NVO)
option recorded higher chick survival rate and meansehold flock size and lower mean
household chicken mortality, compared to the tw&@\ (B and GVO) technologies and the
control groups. It still recorded high productims$es (from deaths and other causes), with no
tangible improvement in the productivity of thedsir The off takes (household consumptions
and sales) were still low and similar to that ¢ ttontrol group.

The COIN technology recorded the lowest productasses of all of the technologies used in
the whole study. The technology recorded the higbleek survival rate (82.6%) and average
household flock size (43 birds) compared to thé lesecorded the highest household off take
(household consumptions and sales) rates that2vienges compared to the control.

The COIN technology therefore, was the only intatien strategy that managed to reduce the
indigenous chicken mortality significantly by efteely controlling the major constraints to low
prevalence levels conducive for survival and impobvproductivity of the birds. Mean
household flock size reported by this study is ttievalue reported by Okitet al., 2006 that
reported mean household flock size of 27 birds W#wcastle disease vaccinations and feed

supplementations.
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8.4.2 Intervention trials on feeding

Poor nutrition, which could be attributed to lowéé of supplementation resulting in low growth
rate and egg production, was found to be the thbt important constraint to indigenous
chicken productivity.

The CGKSO technology was tried as mitigation torpaatrition, with an aim of assessing its
effects on the productivity of the chicken. The anpof intervention on mean household flock
size, chick survival rate, chicken mortality ratedahousehold off takes wemmpared with
those of COINechnology and control.

Although CGKSO strategy registered some improvenmntchick survival rate (36.8%) and
mean household flock size (28 birds) compared eéactintrol (23.9% and 16 birds, respectively,
for chick survival rate and flock size). High pration losses from deaths were recorded in the
households that applied the technology (CGKSO). Ghieken productivity in the CGKSO
group (in terms of household flock size and chiekvival and off-take rates) was lower than that

of the COIN technology group.

The slight improvement on chick survival and howefflock sizes (in the CGKSO group)

might have come as a result of improved health frmmsistent supplementations. Higher
productivity would come by routine vaccinations iaga the major chicken diseases and
protection against major predators, in additiomrproved feeding. All these were only provided
by the COIN technology. It consistently provideedesupplements and protected the birds from

major diseases and chick predators and hence,stigheductivity.

137



The COIN technology was therefore more desirablanttCGKSO technology for the

improvement of the productivity of indigenous cheaok.
8.4.3 Intervention trials against indigenous chicke predations

Predation in chicks was identified as a major a@amnst to indigenous chicken production in all
phases of the study. The first two phases of ttuslysranked chick predation second most

important constraint in the chicken production.

The impact of chick confinements only (CCO) strat@m prevention of chick predation and
indigenous chicken productivity improvement waseased. The benefits of CCO technology
was compared with those of COIN technology and conimalerms of productivity parameters
(described in sections 8.4.1 and 8.4.2). The CQ@On@ogy recorded low chick survival rates
and flock sizes, arising from high mortality ratéEhe technology protected chicks from
predators but major diseases remained a big clgalléor the CCO group. Massive chicken
deaths from Newcastle, Gumboro and fowl pox diseaseoss all ages were reported in most of
the households practising CCO technology. Somehawseholds (farmers) in the CCO group
got discouraged towards the end of the programmbehvy losses from diseases. They were no

longer consistent in confining their chicks and k@me to predators.

The COIN technology successful controlled chickdateons and major indigenous chicken
diseases (Newcastle, Gumboro and fowl pox). Theni@ogy recorded lower mortality rates and

higher chick survival rates (82.6%) and flock sizempared to the CCO technology.
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8.4.4 Hatchings, transfers in and purchases of thadigenous chickens

The COIN group reported the lowest hatching rateapgared to the other intervention groups
and the control. These groups reported higher emtigs chicken deaths compared to the COIN
group. Farmers in these groups would always hatote rohicks (compared to the COIN group)

to compensate for losses from deaths in order tatma their household flocks.

There were more purchases in the other groups aaapa the COIN group, probably because
of the same reasons; to compensate for lossesdeaths, in order to maintain household flock
sizes. There were higher rates of transfers inroivgrs in the COIN group than in the other
groups because of higher chick survival rates m ghoup. More chicks survived and were
transferred to the growers’ category in the COINugr compared to the other groups. Transfers
in of adults (growers’ category to adults’ stage)wever, depended on other factors in addition

to growers survival rates. These majorly includethb consumptions and sales (off-takes).
8.4.5 Home consumptions and sales of the indigenotisickens

The rates of indigenous chicken home consumptiodssales were higher in the COIN group
compared to the other intervention groups and obnthis was because COIN group managed
to reduce the chicken deaths, leading to increakeusehold flocks and availability of surplus

birds for sales and home consumptions, after tleetsen of the breeding stock.
8.4.6 Participatory evaluation of the interventions

Most farmers were happy that their skills on trgigenous chicken management have been

enhanced by the study; an indication of empowerrtiettis the core objective of PRA studies.
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The data generated from the participatory evalaatichly informed the final recommendations

from this study.
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CHAPTER 9

9.0 General discussion, conclusion and recommenadartis
9.1 General discussion

Efforts to improve the productivity of the indigamochickens have been tried in the past, with
several studies coming up with recommendationsféiraters have been implementing, but with
no significant improvement on productivity. The guativity of the birds has therefore remained
low over the years, an indication that certaindestand constraints that lower the productivity of

these birds are not yet fully addressed by theipuswstudies (MLD, 2010; Siamled al, 2002).

Major constraints and factors that lower the indges chicken productivity are multiple and
biological. Effective mitigation would require amtegrated intervention approach that
concurrently addresses the constraints and faatdle same time. Previous studies have always
focused on single or few factors, and recommendatimade as per the objective of the
respective studies. Several but stand-alone re@ndations have therefore resulted from these
different studies with no significant improvement groductivity shown for them (Okit@it a.l,

2006; Mutinda, 2011).

This study was an attempt to identify the factand aonstraints that persistently hindered the
productivity of the birds, irrespective of improvem efforts and, to provide accurate basis for
appropriate and sustainable mitigation measures. skfength of this study was that farmers

were involved all the way from constraints idewrtfion and ranking, through interventions to
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evaluation. The recommended interventions wereefbsr relevant and sustainable, because

they were built on the principal stakeholders’ ifi@rs) perception.

Diseases, particularly Newcastle, Gumboro and foax diseases; in order of importance, were
identified as the most important indigenous chickenstraints. Predations (especially in chicks)
and inadequate feeding were second and third meiriant constraints, respectively, and this

formed the basis for designing intervention studheds were later carried out.

This study is the first to report Gumboro as anontgnt disease of the indigenous chickens after
Newcastle disease in this production system. A rermob previous studies have always ignored
the disease in this category of chickens and oohsiclered it as important in the exotic breeds

(commercial layers and broilers).

Although it was evidenced from participatory leaignand action that farmers had knowledge on
many issues related to indigenous chicken prodagcgarticipatory rural appraisal carried out
during the study established that majority of theeme ignorant of appropriate disease control
methods. This was exacerbated by the fact that ofdbe farmers had low levels of education
and lacked the ability to adopt modern diseasercbtgchniques (Mandadt al, 2006). This
probably explains the high rates of chicken mastdtiom diseases observed by this study. Most
farmers relied mainly on the use of herbs for thattment and control of chicken diseases. There

is need for farmers’ education on disease contrtheé study area.

This study carried out various intervention trialsl assessed their benefits. It emerged that
intervention strategies that mitigated on just specific constraint did not produce much

benefits to the farmers; in terms of improved pritity and reduced chicken mortality.
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The integrated intervention strategy that conculyerontrolled all the three most important
indigenous chicken constraints; diseases (Newcd&stimboro and fowl pox), predation (in
chicks) and poor nutrition, recorded the highestKlsize, chick survival rate and reduction in
chicken mortality, and proved to be the most appabe for the improvement of the productivity

of the indigenous chickens in this production sysées it could be adapted by farmers easily.

The involvement of farmers in all stages of thalgthoosted their morale and enhanced close
interaction between them and the research teamifireginto free flow of information between
the two groups. Farmers owned the study procesgkegave valuable information that richly

informed the recommendations from this study.

The participatory rural appraisals and interventitals on the other hand enhanced the farmers’
skills and empowered them on the indigenous chichkanagement, as was evidenced during the

evaluation process carried through focus groupugdsions at the end of the study period.
9.2 Conclusions

Indigenous chicken production is an important utad@ng in southern Nyanza region and is
being practised by most of the rural households. diickens play key socio-economic role and
largely contribute to community livelihood and ailgion of protein malnutrition at house hold
level. Women and children did most of the daily mxg@ment activities related to indigenous
chickens. Most decisions to dispose the chickenre @Wene by women. Although most of the
chicken owners attained low level of education Eo#ted appropriate knowledge on the
improved indigenous chicken production, they ownaldiable knowledge on management

aspects of the birds.
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The major production system was free-range; whikegas of chickens fed together during the
day and were housed together in one locality ditnighuman dwellings. Free-range was the

major feeding system although most of the householdctised supplementary feeding albeit in
an irregular and inconsistent manner. Feeds useslifiplementation were locally produced and

available (maize grains and kitchen left overs).

The indigenous chicken production suffers fromabestraints of diseases (particularly
Newcastle disease, Gumboro and fowl pox), preddticainly in chicks), insufficient feeding,
lack of housing, inadequate knowledge and skilthenmanagement of indigenous chickens

amongst the farming community and unavailabilityelfable veterinary and extension services.

Death from diseases was the major cause of losseinndigenous chicken production in the
study area. Major killer diseases were Newcastlamiro and fowl pox, in that order.
Predation was an important killer in the chicks.usiog, feeding, health systems and extension

are the opportunities for the improvement of indigigs chicken production in southern Nyanza.
9.3 Recommendations

Strategy towards improving productivity of indigersochickens should include enhancement of
knowledge and skills of indigenous chicken farm@rdechnologies related to disease control,

housing and feeding improvement. The recommendafrem the study are:

1. All farmers’ useful knowledge on the indigenousoiiein production (seasonal patterns

of diseases, the direct proportional relationsi@meen the size of incubating hen and
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number eggs for hatching, among others) that wkmetified and documented by this

study should inform future strategies aimed at maprg the productivity of the birds.

. An integrated approach that concurrently mitigateshe major indigenous chicken
constraints; diseases, predation (in chicks) ama potrition should be initiated and

sustained for the improvement of the indigenouskam productivity.

. Since women and children dominated most of theviies around indigenous chicken
production, extension programmes targeting womehchiidren in the form of farmer
field schools (FFS) and school agriculture clubspectively, should be initiated and

subsequently established, developed, implementédastained.

. Routine vaccinations (against Newcastle, Gumbaw| pox and fowl typhoid diseases)
and pest (external and internal parasite) controlkl be implemented in the indigenous

chickens to improve productivity.

. There is need for the government to support indigsrchicken farmers by providing
subsidized vaccines against major diseases sudbwasastle, Gumboro and fowl pox
that were listed by the farmers as important dseasistraints to indigenous chicken
production. The vaccines should be packed in squahtities (50 doses) in order to take

care of the interest of the small-scale indigerdhsken farmers.

. Since traditional medicine was widely used by faisnstudies under controlled
conditions are needed to determine the efficacyaqmiopriateness of the ethno-

veterinary medicine in indigenous chicken produtctio
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. Social economic impact studies should be undertakeetermine the benefits of the
intervention measures.
. There is need for more studies on Gumboro diseasmallholder indigenous chicken

production to generate more data on the disease.

Farmers need to be advised and facilitated to &maller farmer groups at the village

level in order to reduce the delivery cost of viei@ry services.

146



CHAPTER 10

10.0 References

Aboe, PA.T., Boa-Amponsem, K., Okantah, S.A., Butler, E.Agrard, P.T. and Bryant, M.J.
(2006): Free-range village chickens on the Accraind] Ghana: Their Husbandry and
Productivity. Tropical Animal Health and Producti@8: 235-248.

Abdelgader, A., Wollney, C.B.A. and Gauly, M. (2007): Charactation of local chicken production
systems and their potential under different lexdlmanagement practice in Jordan. Tropical

Animal Health and Production 39: 155-164.

Adene, DF. and Oguntande, A.E. (2006): The structure andnapce of the commercial and village

based poultry Industry in Nigeria. FAO ECTAD/AGAR©Ober 2006, Pp. 13-26.

Alexander, D.J. (1997): Newcastle disease and other paramygaeirinfections. In:_Disease of
poultry, 10" ed. B.W. Calnek, H.J. Barnes, C.W. Beard, W.M.dRand H.W. Yoder, eds.

lowa State University Press, Ames, lowa, Pp. 540-57

Alexander, D.J. (2003): Newcastle disease, other avian parawmyuses, and pneumovirus infections.
In: Disease of poultry, 1 ed. Y.M. Saif, H.J. Barnes, C.W. Beard, W.M. Raittd H.W.

Yoder, (eds.) lowa State University Press, AmesaldPp. 63-92.

Aliev, A.S., Dzhavadov, E.D. and Leont'eva, M.M. (1990)ditact hemagglutination test for

infectious bursal disease of fowls. Veterinary BtiHi, 60: 47-67.

Barahona, C. and Levy, S. (2007): The best of both worlds:damng National Statistics Using

Participatory Methods. World Development 35: 328-34

147



Beard, CW. and Hanson, R.P. (1984): Newcastle diseaseMIs. Hofstad, H.J. Barnes, B.W.

Calnek, W.M. Reid, H.W. Yoder (eds.). Disease dilRg, 8" ed. lowa State University Press:

Ames, |A, Pp. 452-470.

Bebora, L.C., Mbuthia, P.G., Macharia, J.N., Mwaniki, G., NjdgW. and Nyaga, P.N. (2005):

Appraisal of Village Chicken’s Potential in Egg Buttion. Kenya Veterinarian, 29: 10-13.

Bhandari, B. B. (2003): Participatory rural appraisal (PRA): inge for Global Environmental

Strategies (IGES), 2003 Draft, Module 4, Pp 8-20.

Blackburn, J. and Holland, J. (1997): Who Changes? Institufisimay Participation in Development,

London: Intermediate Technology Publications.

Catley, A., Okoth, S., Osman, J., Fison, T., Njiru, Z., MganJ., Jones, B.A. and Leyland T.J.
(2001): Participatory diagnosis of a chronic wastiisease in cattle in southern Sudan.

Preventive Veterinary Medicine, 51: 161-181.

Catley, A., Osman, J., Mawien, C., Jones, B.A. and Leyland, (2002): Participatory analysis of
seasonal incidences of diseases of cattle, diseast®rs and rainfall in southern Sudan.

Preventive Veterinary Medicine, 53: 275-284.

Catley, A. (2006): Use of participatory epidemiology to cargthe clinical veterinary knowledge of
pastoralists and veterinarians in East Africa. TcapAnimal Health and Production 38: 171-

184.

148



Chalton, B.R. (2006): Necropsy of the fowl. In: A.J. Bermud&zBoulianne, D.A. Halvorson, J.S.
Schrader, L.J. Newman, J.E. Sander, and P.S. Waldeds.), Avian diseases Manual’ 6

edition, American Association of Avian Pathologj$?p. 232-233.

Chamber, R. (1994): The Origins and Practice of ParticipatBuyral Appraisal. World Development,

22:953-969.

Chambers, R (1995): Poverty and livelihoods: Whose Realityu@is? Discussion Paper 347,

Brighton; Institute of Development Studies.
Chambers, R(1997):Whose Reality Countg®ndon: Intermediate Technology Publications Ltd.

Chambers, R (2007): Poverty Research: Methodologies, Mindaats Multidimensionality. Institute

of Development Studies Working Paper 293, Brightostitute of Development Studies.

Chambers, R (2010): Paradigms, Poverty and Adaptive PluraliBmstitute of Development Studies

Working Paper 344, Brighton; Institute of Developmh8tudies.

Cheville, N.F. (1967): Studies on the pathogenesis of Gumbiisease in the bursa of fabricius,

spleen and thymus of the chicken. American JowhBlathology, 51: 527-551.

Chu, H.P., Snell, G., Alexander, D.J. and Schild, G.®8@): A single radial immunodiffusion test

for antibodies to Newcastle disease virus. Aviath&lagy 11: 227-234.

Collinson, M. (1981): A low cost approach to understanding &nfatmers. Agricultural

Administration, 8: 433-450.

Cullen, R. A. and Wyeth P.J. (1975): Letter: Quantificatminantibodies to infectious bursal disease.

Veterinary Records; 97: 315.
149



Cvelic — Cabrilo, V., Mazija, H., Bidin, Z. and Ragland, .M (1992): Correlation of
haemagglutination inhibition and enzyme — linkedmnomosorbent assay for antibodies to

Newcastle disease virus. Avian Pathology, 21: 508-5

Cynthia, M.K. and Scott, L.. (2011): The Merck Veterinary Mah10d" ed. ISBN: 978-0-911910-93-

3.

Desta, T.T. and Wakeyo, O. (2011): Uses of flock manageniattices of scavenging chickens in
Wolaita zone of Southern Ethiopia. Tropical Animélealth and Production, DOI:

10.1007/s11250-011-9933-y.

Dohoo, I, Martin, W. and Stryhn, H. (2003): Veterinary 8@miologic Research. Edited by McPike,

S. M. Printed in Canada.

Duguma, R (2006): Phenotypic characterization of some iadaus chicken ecotypes of Ethiopia.
Livestock Research for Rural Development, 18 (9)&0

http://www.cipav.org.co/lrrd/Irrd18/9/news1809.htm

El Zubeir, E.A. (1997): Performance of village fowls in Sudan. Rroceedings INFPD workshop,

M’bour Senegal, Pp. 185-188.

Fayeye, T.R and Oketoyin A.B. (2006): Characterization of tRelani-ecotype chicken for
thermoregulatory feather gene. Livestock ReseamhRural Development, 18 (3) 2006.

http://www.cipav.orqg.co/lrrd/lrrd18/3/faye18045.htdv/02/2008.

Fisseha, M, Azage, T. and Tadelle, D. (2010): Indigenouglkdin production and marketing systems

in Ethiopia: Characteristics and opportunities forarket-oriented development: IPMS

150



(Improving Productivity and Market Success) of Bfiian Farmers Project Working Paper 24;

Nairobi, Kenya, ILRI.

French, N. (1999): Disease information for economic analykis Economic assessment of livestock
disease problems: Eds. R. M. Bennet and B. J. M#rdhroceedings of a conference and
workshops organized by the Department of Agricaltand Food Economics and the Centre

for Agricultural Strategy, The University of Readjrheld at the Town Hall, Reading off'2

March 1999. Pp. 449.

Gausi, J.C.K, Safalaoh, A.C.L., Banda, J.W. and Ng’'ong’oladD(2004): Characterization of the
smallholder poultry marketing systems in rural MdlaA case study of Malingunde Extension
Planning Area. Livestock Research for Rural Develept, 16 (12) 2004.

http://www.cipav.org.co/lrrd/Irrd16/12/gaus1609Tmht14/09/2006.

Ghirroti, M . (1993): Rapid appraisal: Benefiting from the expece and perspectives of livestock

owners. World Animal Review, 77: 26-37.

Gnakari, D., Grah, B.M.A. and Aduoko, A.E. (2007): Comparisdrbody growth and organoleptic
quality of broiler and African chickens and theiogsbreds in Cote d’lvoire. Livestock
Research for Rural Development, 19 (5) 2007.

http://www.cipav.org.co./lrrd/lrrd19/5news1905.htm

Gondwe, T.N and Wollny, C.B. A. (2005): Evaluation of GrowRBotential of Local chickens in

Malawi. International Journal of Poultry Scienceg4-70.

151



Gonomela, EH., Kwakkel, R.P., Verstegen, M.W.A. and KatuleMA (2006): Strategies to optimize
the use scavenge able feed resource base by sldeilhio traditional poultry production

system in Africa: A review; African journal of Aguiltural Research, 1: 91-100.

Greenbaum, T.M. (1998): The handbook for focus group reseafidiousand Oaks, Calif London.

Sage Publications.

Gueye, E.F.(2002a):Employment and income generation through familylipgun low-income food

deficit countries. World Poultry Science Journd;, 541-557.

Gueye, E.FE (2002b): Newcastle disease in family poultry: $pects for its control through
ethnoveterinary medicine; Livestock Research faraRDevelopment.

http://www.cipav.orqg.co/lrrd/Irrd14/5/quey145.htm

Haitook, T., Tawfik, E. and Zobisch, M. (2003): Option fortN& (Gallus domesticyProduction in
Northeastern Thailand: In Conference Internatidwaicultural Research for Development.

Deutscher Tropentag 2003 Gottingen, October 8-Q032Pp. 1-8.

Hakim,C. (1989): Research Design. Strategies and ChaicgeeiDesign of Social Research.

Contemporary Social Research: 13.

Hari Babu, Y. (1986): The use of single radial haemolysis teqmn for the measurement of

antibodies to Newcastle disease virus. Indian \fedey Journal, 63: 982-984.

Hussain, |, Zahoor, M.A., Rasool, M.H., Shahid Mahmood, Mansoor, M.K. and Riaz, M.N.

(2003): Detection of serum antibody levels agaimfgictious bursal disease (IBD) virus using

152



indirect hemagglutination (IHA) test in commerdomabilers. International Journal of Poultry

Science, 2: 442-445.

Hussain, L. A., Nisar, S.U., Rahman, S., Mahmood, A., Zahdbr, Ashfaque and Akhtar, M. (2002):
Counter current Immunoelectrophoresis: A rapid festletection and quantification of IBDV.
Proceedings: Regional Seminar on “Prevalent and I\Némerging Poultry Diseases”,

University of Agriculture Faisalabad, Pakistan, Bp.

IED (1998)Participation, literacy and empowerment PLA Not24.8ndon: International

Institute for Environment and Development

Kingori, A.M ., Tuitoek, J.K., Muiruri, H.K., Wachira, A.M. arigirech, E.K. (2007): Protein intake
of Growing Indigenous chickens on Free-Range asplaese to Supplementation.

International Journal of Poultry Science, 6: 617-62

KNBS, (2010):Economic survey for 2010. Ministry for State fdafhing, Natioal Development and

Vision 2030.

Kumar, S (2002):Methods for Community Participation: A completedgufor practitioners

London: ITDG Publishing

Krieg, N.R. and Holt, S.G. (eds), (1994): Bergey's Manual3gstematic Bacteriology, 1994 edition,

Volume 1. (Williams and Wilkins, Baltimore).

Leyland, T. (1991): Participation the 80s and 90s: Who abksguestions in livestock development.

Msc. Dissertation, University of Edinburg, UK.

153



Lukert, P.D. and Saif, Y.M. (2003): Infectious bursal diseas: Diseases of Poultry, 9ed. Y.M.
Saif, H.J. Barnes, A.M Fadly, J.R. Glisson, L.R.Ddtigald and D.E. Swayne, eds. lowa State

Press. Pp. 161-179.

Mandal, M.K., Khandekar, N. and Khandekar, P. (2006): Backyaodltry farming in Bareilly
district of Uttar Pradesh, India: an analysis. kiwek Research for Rural Development, 18 (7)

2006.http://www.cipav.org.co/lrrd/lrrd18/7/mand18101.htha/02/2008.

Mapiye C. and Sibanda. S. (2005): Constraints and oppdaresrof village chicken production system
in the smallholder sector of Rushinga district ohBabwe. Livestock Research for Rural

Development, 17 (10) 200Bttp://www.cipav.org.co/lrrd/Irrd17/10/mapil711 5t

16/08/2006.

Martin, S.W., Meek, A.H. and Willeberg, P. (1987): Veterip&pidemiology. Principals and

Methods, lowa State University Press/ Ames.

Marquardt, W . W., Johnson, R. B., Odenwald, W. F. and SchidighoB. A., (1980): An indirect
enzyme- linked immunosorbent assay (ELISA) for maag antibodies in chickens infected

with infectious bursal disease virus. Avian diseagd: 375-385.

McFerran, J.B., McNulty, M.S., McKillop, E.R., Conner, T.J.,d€racken, R.M., Collins, D.S. and
Allan, G.M. (1980): Isolation and serological stesliwith infectious bursal disease viruses

from fowl, turkey and duck: Demonstration of a sstgerotype. Avian Pathology, 9: 395-404.

MA, (2010): Ministry of Agriculture. Annual report for the s 2010. Republic of Kenya.

154



Missohou, A, Dieye, P.N. and Talaki, E. (2002): Rural pouftrgduction and productivity in
Southern Senegal. Livestock Research for Ruralldpreent, 14 (2) 2002.

http://www.cipav.orqg.co/lrrd/Irrd14/2/miss 142.htm

MLD, (2010): Ministry of livestock Development. Annual rep@@10. Republic of Kenya.

Mogesse, HH. (2007): Phenotypic and genetic characterizatidndigenous chicken populations in

Northwest Ethiopia. PhD Thesis. University of thed-State, Bloemfontein, South Africa.

Mohammed, M.D., Abdalsalam, Y.I., Kheir, A.M., Jin-yu, W. and s&ein, M.H. (2005).
Comparison of the Egg Characteristics of Differf8atdanese Indigenous chicken types.

International Journal of Poultry Science, 4: 45574

Msoffe, P.L.M., Mtambo, M.M.A., Minga, U.M., Gwakisa, P.34degela, R.H and Olsen, J.E.
(2002): Productivity and Natural Disease ResisRotential of Free-range Local chicken
Ecotypes in Tanga in Tanzania. Livestock ResearcRéral Development 14 (3) 2002.

http://www.cipav.org.co/lrrd/Irrd14/3/msof143.htrh 1/03/2007

Msoffe, PL.M., Bunn, D., Muhairwa, A.P., Mtambo, M.M.A., Mwzhehe, H., Msago, A., Mlozi,
M.R.S. and Cardona, J.C. (2010): Implementing ppwaccination and biosecurity at village
level in Tanzania: a social strategy to promotelthean free-range poultry populations.

Tropical Animal Health and Production, 42, Pp. Z&3. DOI: 10.1007/11250-009-9414-8.

Muchadeyi, FC., Sibanda, S, Kusina, N.T., Kusina, J and Mak&a2004). The village chicken
production system in Rusinga District of Zimbabwkivestock Research for Rural

Development, 16 (4) 2004ttp://www.cipav.org.co/lrrd/lrrd16/6/much16040.htt%/02/2008.

155



Muchadeyi, F.C., Wollny, C.B.A., Eding, H., Weigend, S. and &ner, H. (2008): Choice of
breeding stock, preference of production traits @uting criteria of village chickens among

Zimbabwe agro-ecological zones. Tropical Animal ifeand Production 41: 403-412.

Mungube, E.O., Bauni, S.M., Tenhagen, B.A., Wamae, L.W., NziokaM., Muhammed, L. and
Nginyi, J.N. (2007): Prevalence of parasite ofltfeal scavenging chickens in a selected semi-

arid zone of eastern Kenya. Tropical Animal healtd Production, 40: 101-109.

Mutinda, W .U. (2011): Multiple risk factors influence occunee of Gumboro disease outbreaks in

vaccinated broilers in Kwale district Kenya. MS€EBis; University of Nairobi, Kenya.

Mwalusanya, N.A. (1998): Productivity and Nutritional status of lbcehickens under village
management conditions. MSc. Thesis, The Royal amgticAltural University (KVL),

DENMARK.

Nahamya, EH., Mukiibi-Muka, G., Nasinyama, G.W. and Kaba$&) (2006): Assessment of the
cost effective of vaccinating free-range poultraiagt Newcastle disease in Bussedde Sub-

county, Jinja district, Uganda. Livestock ResedartRural Development, 18 (11) 2006.

Ndegwa, J M., Tchome, P., Kabuage, L., Mukiibi-Muka, G. aldsgey, I.S. (1998). Improvement of
indigenous poultry production in sub-Saharan Afri€aper presented at the International
Course on Intensive Poultry Production held at ferfor International Agricultural

Development Co-operation (CINADCO). Tel-Aviv Isradl’ March 1998 to April 1998.

Njagi, L.W (2008):Endemicity of Newcastle disease virus in villagéigenous chickens and the role

of carrier ducks. PhD, Thesis. University of Nairdtenya.

156



Njagi, L.W., Nyaga, P.N., Bebora, L.C., Mbuthia, P.G. anddd, U.M. (2012): Effect of
Immunosuppression on Newcastle Disease Virus Rensis in Ducks with Different Immune
status. ISRN Veterinary Science, Volume 2012 (20ARjcle ID 253809, 6 pages; doi:

10.5402/2012/25380%ttp://www.isrn.com/journals/vs/2012/253808ate 24/01/2012.

Njenga S K (2005): Productivity and socio-cultural aspectdazal poultry phenotypes in coastal

Kenya. MSc. Thesis, The Royal and Agricultural Wmsity (KVL), Denmark.

Njue, SW., Kasiiti, J.L., Macharia, J.M., Gacheru, S.@dabugwa, H.C.W. (2001). A survey of the
disease status of village chicken in Kenya. In:eshock community and Environment.
Proceedings of the Y0conference of the Association of Institutions Tappical Veterinary

Medicine, Denmark, 2001.

Noordhuizen, JP.T.M., Frankena, C.M., Van der Hoofd, C.M. anda&t, E.A.M. (1999):
Application of quantitative of Quantitative methoasVeterinary Epidemiology. Wagenigen

Pp. 101-132.

NPDP (1985-1986): National Poultry Development ProgramPiease 3, Publication No.7. Ministry

of Agriculture and Livestock Development, GovernineihKenya.

Nyaga, P (2007): Poultry sector country review. Food angriéulture organization of the United

Nations, Animal Production and Health Division,\dAD07.

Office International des Epizooties (OIE) (2000) Newcastle disease. In: Mannual of standards for

diagnostic tests and vaccine¥,et. OIE, Paris. Pp. 221-232.

157



Okeno, T.O., Kahi, A.K. and Peters, J.K. (2011): Charaetgion of Indigenous Chicken Production
Systems in Kenya: Household Flock Structures, Dyogsrand Breeding Practices. Tropical

Animal Health and Production, DOI: 10.1007/s11230-9942-x.

Okitoi, L .O., Ondwasy, H.O., Obali, M., Linyonyi, A., Mulamuld., Otieno, K., Murekefu, F., Soita,
J., Ndege, J., Kahai, R., Rotich, D. and Wekesa(2R02): An appraisal of local poultry
production in Western Kenya. In: Testing Livestd@chnologies on smallholder mixed farms

in Kenya. Edited by de Jong, R. and Mukisira, EFAIblished by KARI, 2002, Pp. 157-178.

Okitoi L.O, Udo, H.M.J, Mukisira, R., de Jong and KwakkelPR(2006): Evaluation of low-input
interventions for improved productivity of Indigam® chickens in Western Kenya. Agri-

Tropica et Subt. 39: 179-182.

Okitoi, L.O ., Ondwasy, H.O., Siamba, D.N. and Nkurumah, DO{30Traditional herbal preparation
for indigenous poultry health in Western Kenya.dstock Research for Rural Development,

19 (5) 2007.

Okitoi, L.O., Kabuage, L.W., Muinga, R.W., Mukisira, E.A., BadamaaM.S. (2008):
Nutrition and Feeding Strategies for Indigenousckéins in Extensive Management Systems:

A Review. East African Agricultural and Forestryudioal, 74:1&2 (2008).

Okitoi, L O ., Kabuage, L W ., Muinga, R W. and Badamana, MZ®09): The performance
response of scavenging chickens to nutrient intadka scavengeable resources and from

supplementation with energy and proteiivestock Research for Rural Development 21 (10)

2009 http://www.lIrrd.org/Irrd21/10/cont2110.htm.

158



Okuthe, SO. (1999): Participatory epidemiology assessmetivestock production constraints in the

Western Kenya Highlands. PhD Thesis, UniversitiRe&ading, United Kingdom.

Okuthe, SO., Mcleod, A., Otte, J.M. and Buyu, G.E. (2003).eUs rapid rural appraisal and cross-
sectional studies in the assessment of constraingsnallholder cattle production system in

western Kenya highlands. Onderstepoort Veterinagearch, 70: 237-242.

Okuthe, SO., Costagi, R., Omer Osman, |., Nur Haji, A., Abd, M.H., Matete, G.M. and Muuse,
M. (2005): Qualitative epidemiological assessmengSomali livestock diseases. In ISVEE-

Australia, 2005.

Olwande, PO. (2009): Assessing the productivity of the iraigus chicken in Southern Nyanza,

Kenya. MSc. Thesis, University of Nairobi, Kenya.

Olwande, P.Q, Ogara, W.O., Okuthe, S.O., Muchemi, G., Okoth@lindo, M.O. and. Adhiambo,
R.F., (2010} Assessing the productivity of indigenous chickenan extensive management
system in southern Nyanza, Kenya. Tropical Animaakh and Production, 42: 283-388. DOI

10.007/s11250-009-9418-4.

Ondwasy, H, Wesonga, H. and Okitoi, L.O. (2006): Indigenchgken production manual. In:

KARI Technical Note No. 18, February 2006.

Omojala, E. and Hanson, R.P. (1986): Collection of diagnaspiecimens from animals in remote

areas. World Animal Review, 60: 38-40.

159



Otim M .O., Mukiibi G.M., Christensen H., Bisgaard M. (B)0Aflatoxicosis, infectious bursal
disease and immune response to Newcastle diseasi@atzon in rural chickens. Avian

Pathology 34: 319-323.

Permin, A. and Hansen, J.W. (199&pidemiology, Diagnosis and Control of poultry psitas In:

Animal Health Manual, Rome: FAO.

Rahman, SU., Ashfaque, M. and Javed, S. (1994): Infectibussal disease virus antibody titration

using indirect hemagglutination test. Pakistan ¥e&ey Journal, 14: 101-103.

Roy, P. and Venugopalan, A.T. (2000): Passive haemaggititin test in the serology of Newcastle

disease virus. Tropical Animal Health and Produtctig2: 19-22.

Salman, M. D. (ed) (2003): Animal disease surveillance andvey systems. Methods and

applications. Blackwell Publishing, Ames, lowa.

Saif, Y.M., Barnes H.J., Beard C.W., Reid W.M. and Yoder H(¥ds) (2003): Diseases of poultry,

lowa State University Press, Ames, lowa.

Schwabe, WC., Rieman, P.H. and Franti, E.C. (1977): Epidéogy in Veterinary Practice.

Philadelphia: Lea and Febiger.

Sekeroglu, A and Aksimsek, S.D. (2009): Village chicken pratut in Turkey: Tokat province
example. Tropical Animal Health and Production Bp,103-108. DOI 10.1007/s11250-008-

9163-0.

Siamba D.N Ndegwa, J.M., Kimani, C.W, Nampasa, J., Ole S#k&.N. and de Jong, R. (2002):

Rural Poultry Production. Efforts to improve pratan and contribution to household
160



economy. In: Testing Livestock Technologies oralimolder mixed farms in Kenya. Edited

by de Jong, R. and Mukisira, E.Rublished by KARI, 2002, Pp. 141 —156.

Snyder, D.B., Marquardt, W.W., Mallinson, E.T., Savage, P&hd Allan, D.C. (1984): Rapid
serological by enzyme — linked immunosorbent as$ihy.Simultaneous measurements of
antibody titres to infectious bronchitis virus, ecfious bursal disease and Newcastle disease

virus in a single serum dilution. Avian Disease, P2-24.

Sonaiya, EB. and Swan, S.E.J. (2004): Small-scale poultodpction technical guide. FAO animal

production and health manual.

Swali, E.S, Karimuribo, E.D., Kyakaisho, P.F. and Mtui, P(EO07): Free-range village chickens on
the humid coastal belt of Tanga, Tanzania: Thées;,chusbandry and health status. Livestock
Research for Rural Development, 19 (8) 2007.

http://www.cipav.orqg.co/lrrd/lrrd19/8/swail19104.htd8/02/2008

Tadelle,D., Million, T., Allemu, Y. and Peters, K.J. (2003jillage chicken production systems in
Ethiopia: 1. Flock characterization and performaheeestock Research for Rural

Development, 15 (1) 2003.

Toma, B., Dufour, B., Sanaa, M., Benet, J.J., Moutou,Ueuyza, A. and Ellis, P. (1999): Applied
Veterinary Epidemiology and the control of diseaspopulations. ISBN92-9044-487-8, 1999,

Pp. 89-92.

Townsley, P. (1996)Rapid rural appraisal, participatory rural apprieésal aquaculture, FAO

Fisheries technical paper. No. 358, Rome, FAO, 1896 109.

161



Thrusfield, M. (2007): Veterinary Epidemiology’®ed. Wiley and Sons; ISBN: 9781405156271.

Wachira, M.A., Mail, S.K., Munyasi, J.W., Nzioka, M., Mwandd.M., Kaguthi, P. and Kithome,J.
(2010): Uptake of improved technologies througlselsination by indigenous chicken service
providers in Southern Rangeland of Kenya. In: Pedoggs at the #2KARI Biannual
Scientific Conference in November 2010, KARI heaalters, Kaptagat road off Loresho,

Nairobi. Pp. 1376-1382.

Weisman, J, and Hitchner, S. B., (1978): Virus — neutralizwegsus agar — gel precipitin test for
detecting serological responses to infectious bulisaase virus. Avian diseases, 22: 598 —

603.

Wu, CC,, Lin, T.L., Zhang, H.G., Davis, V.S. and BoyleAJ(1992): Molecular detection of

infectious bursal disease virus by polymerase ctesntion. Avian Diseases, 36: 221-226.

Yakubu, A. (2010): Indigenous chicken Flocks of NasarawaeStdigeria: Their Characteristics,

Husbandry and Productivity. Tropical and Subtropfgroecosystems 12: 69-76.

Youssouf, ML., Nadjissara, N. and Gueye, E.F. (2011): Charesties and Destinations of
Indigenous Chickens Marketed in Guere Region, Eastral Chad. International Journal of

Poultry Science 10: 721-725.

162



CHAPTER 11

11.0 Appendices
Appendix 1 Indigenous chicken constraints assessnterheck list
Key informant and community group interviews:-

1. Introduction and purpose of visit
2. What livestock species do you keep?
3. Why do you keep chickens?
4. What are the indigenous chicken production con#san the area?
5. What are the indigenous chicken diseases in treare
6. Why do you perceive the above-mentioned diseaskes tmportant?
7. Treatment:
— Do you treat your chickens? When and why?
— What treatment do you use for the different diseasentioned earlier in the
interview?
— Do you use any commercially available drugs?
- If so, which drugs do you usually use?
— How do you administer the drugs?
— Where do you get your drugs from?
8. What is the animal health service delivery likehis area?
9. Marketing of chickens?

— Where do you get your chickens?
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— Where do you sell the chicken?

- If the places are different why?
DVO/VO/LO and AHA

1. Introduction and purpose of visit

2. What is the general indigenous chicken productituragon in the area?
3. What are the indigenous chicken production con#sai

4. What are the indigenous chicken main diseases?

5. Do people usually come for veterinary services?

6. Do you keep records in case they do come?

7. Any other significant issue in reference to indiges chicken farming?
8. What are the major players in the poultry sectoraar district?

9. Any other comment.
Agro veterinary shop owner

1. Introduction and purpose of visit

2. What are the commonly bought poultry drugs? Isdlserasonality?
3. Who buys the drug, veterinarian, farmer or both?

4. In case the farmer buys, who makes the prescription

5. Any other comment.
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Appendix 2  Indigenous chicken production baselinéata questionnaire

Enumerator

Household number

Date

Village

Sub location

Location

Division

Global Position Latitude

System (GPS) Longitude
reading

1. Background information

1) Farmers name

2) Sex of farmer

3) Respondent

4) Sex of respondent
5) Total number in family
6) Number in school
7) Number in college
8) Address

9) Telephone

10) Education level
11) Employment

12) Farm size
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13) Total income from
farming

14) Income from indigenous
poultry

2) Management practices
Chicken population

Chicks Growers Hens Cocks

Number

Who is responsible for the following activities?

Responsibility (household head)

Rearing (feeding)

Decision to treat

Decision to dispose

Production system .. e
Farmers experlence in |nd|genous chlcken produc(years) ..............
3) Productivity Constraints to Indigenous Chicken Prodiction and Ranks

Constraints Rank | Reason(s)
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4) Ranking of indigenous chicken diseases

Disease constraints

Rank

Reason(s)

5) Has any bird suffered from any disease conditidfes or No
If yes which disease tentatively.

Disease NewcastleFowl Fowl/pox | Coccidiosis Helminthosis| Others
disease | typhoid

\Numbers

Adults

Growers

Chicks

6) List disease control measures undertaken ifatme...........................

7) Has any vaccination been done? Yes or No
. If yes state which ones.

Vaccination

Newcastle disease

Fowl Typhoid

Fowl paxOthers

Numbers

Cost/bird

8) Has any treatment been done? Yes or No
. If yes give one.

Treatment

Fowl
Typhoid

Helminthosis

Coccidiosis

Indigenous

Newcastle
disease

Fowl pox

Number
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‘ Cost /bird ‘

9) What was the tentative cause of deaths?
Newcastle Fowl Fowl | Helminthes| Coccidiosis| Predation Others
disease | typhoid | pox

Chicks
Growers
Adults

10). Are other species of livestock present? Yesar
If Yes, which one(s)? Quantify
Species| Cattle Sheep| Ducks| Turkeys| Geesé¢ Doy&thers

11) Were any birds sold? Yes or No
Type Growers | Cocks Hens Ducks  Turkeys Gee

12) Feed Inputs

Feeds used
Type Quantity Origin Time of feeding Price if
purchased

13) Veterinary and other Inputs

Veterinary drugs Other input purchased
Type Quantity Price Type Quantity Price
14) Number of hens laying/sitting on eggs and loglafter chicks.
Number of
Hens in lay Hens sitting on eggs  Hens looking after Idle hens

chick

15) Number of eggs in nests and the number of bgmg incubated
Number of
Eggs in nests Eggs being Incubated
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16) Entries (sources)

Entries

17) Exits

Exits

18) Type of housing. Tick the appropriate box.
Raised (timber walls, iron roofed)
Raised (timber walls, grass thatched)
Raised (mud walls, iron roofed)
Raised (mud walls, grass thatched)
Deep litter (mud walls, iron roofed)
No housing (nights in the kitchen)

Hooobod

Others (indicate type) -----------------
19) Any comments in relation to indigenous chickeoduction
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Appendix 3 Poultry heath and productivity monitoring questionnaire

ENUM BIAIOr ot i e e e e e

= 111 =
Farm NO Lo e
Date Of ViSIt A ot
Date Of VISIE B ..veiie i e e e e e

1. Chicken population dynamics

Chicks Growers | Hens Cocks

Previous recording

Sold

Gifted out

Consumed

Died

Lost

Entrusted out

Transferred out

Purchased

Gifted in

Entrusted in

Transferred in

Visit A

Sold

Gifted out

Consumed

Died

Lost

Entrusted out

Transferred out

Purchased

Gifted in

Entrusted in

Transferred in

Visit B

2. Has any bird suffered from any disease conditio®® Y or No [1. If yes which
disease tentatively.

Disease NewcastleFowl Fowl pox | Coccidiosis Helminthes| Others
disease | typhoid

Numbers

Adults

Growers
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Chicks

Visit
total

A

Numbers

Adults

Growers

Chicks

Visit B
total

3. Has any vaccination been done? Ye&s no(!. If yes which one

Vaccination

Newcastle disease

Fowl typhoid fowl
pOX

Visit A numbers

Cost/bird

Visit B numbers

Cost/bird

4. Has any treatment been done? Yesr no | .If \

yes which one

Treatment

Fowl
typhoid

Helminthes

Coccidiosis

Indigenous

Newcastle
disease

Fowl pox

Visit A numbers

Cost/bird

Visit B numbers

Cost/birds

1. What were the tentative causes of deaths?

disease

Newcastle Fowl

Typhoid

Fowl
Pox

Helminthes

Coccidiosis| Predation| Others

Chicks

Growers

Adults

Visit A
total

Chicks

growers

Adults

Visit B
total
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6. Are other species of poultry present Yes NoI? If yes which one?

Species Ducks Turkeys Geese Doves

Visit A total

Visit B total

7. Were any birds sold? Yesor No . If yes what was the average price

Type Growers | Cocks Hens Ducks Turkeys Geese

Price

Visit A
number

Price

Visit B
number

8. Feed inputs since last visit

Feed used |
Type Quantity Origin Price If
purchased
Visit A
Visit B
9. Veterinary and other inputs since last visit
Veterinary medicine purchased Other inputs pased
Type Quantity | Price Type Quantity  Price
Visit A
Visit B

10. Number of hens that have laid eggs since thteviait. Number of hens currently sitting
on eggs and looking after chicks

Number of
Hens in lay Hens sitting onHens looking| Idle hens
eggs after chicks

Visit A

Visit B

172



11. Number of eggs in nests and the number of bggwy incubated. Check the number of
eggs sold, eaten, and wasted since the last visit.

Number of

Eggs in nests Eggs being incubated

Previous visit

Consumed

Sold

Hatched

Wasted

Laid

Begun incubation

Number of visit A

Consumed

Sold

Hatched

Wasted

Laid

Begun incubation

Number of visit B

12. Type of housing. Tick the appropriate box.
[ Raised (timber walls, iron roofed)

[ Raised (timber walls, grass thatched)

[ Raised (mud walls, iron roofed

1 Raised (mud walls, grass thatched)

1 Deep litter (mud walls, iron roofed)

1 No housing (nights in the kitchen)

1 Others (indicate type).......c.coeveiieiie e
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Appendix 4

Indigenous chicken household productivit parameters

Table 1 Indigenous chicken household productivity arameters for the control group

Househ | Mean | Total | Chick Chick Chicke | Chicken | Chicke | Total Deaths | Deaths | Deaths| Day old | Cock Hen Grower

old flock | Bird transfe | transfe | n consump | n thefts | deaths | from from from chick live live live

identifi | size days |rsin rs out sales tions diseases| predati | other | live weights | weights | weights
cation ons causes | weights

27 25| 1708 44 L 6 p P 67 45 P2 0 P4 1578 1770 790
30 20| 5966 44 2( 10 il 0 a1 21 0 0 34 2000 1240 800
32 11| 9951 57 g ( L D 37 19 18 0 R7 2670 1Pp99 680
35 8| 6690 27 18 1 L D 111 111 0 0 34 2000 1940 000
38 8| 1098 73 1] 5 4 D 60 24 36 0 26 1980 1p46 890
44 24| 7178 50 2/ 3 % D 70 36 34 0 28 1700 1800 780
46 11| 5732 45 L 1 D D 46 46 0 0 31 1580 1000 670
51 20| 8130 45 Z 9 L D 58 51 7 0 23 1670 1840 600
56 20| 8694 20 g 7 3 D 45 43 0 2 P4 21760 1000 900
57 20| 6257 50 i 5 3 D 63 63 0 0 23 2732 1100 600
60 12| 3289 70 23 D % il 59 32 p7 0 29 1900 1100 720
61 24| 7164 55 1( 4 1 il 56 50 6 0 34 1950 1590 670
65 17| 3162 70 g 3 L L 32 32 0 0 P6 2200 1700 650
68 3| 8622 30 1 1 3 D 31 23 8 0 P8 2000 1670 780
72 10| 6083 65 22 ¥ 1 D 20 20 0 0 P1 2103 1841 720
74 17| 8564 69 4 5 3 D 30 23 7 0 P9 2300 1403 000
79 24| 7988 77 23 y % D 33 14 19 0 26 2300 1446 670
80 11| 7424 1Q 4 8 L D 23 23 0 0 P8 2600 1458 000
18 17| 8065 78 21 4 B A 78 11 7 0 8 2390 1570 900
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Table 2 Indigenous chicken household productivity arameters for the combined interventions (COIN) grap

Household Mean | Total Chick Chick Chicken Chicken Chicken | Total Deaths Deaths Deaths
identification | flock Bird transfers | transfers | sales consumptions | thefts deaths from from from
size days in out diseases | predations | other
causes
12 40 8557 64 56 29 9 1 11 1 8 2
13 35 9365 57 40 29 3 0 12 2 5 5
20 42 12889 55 50 15 7 0 10 1 9 0
21 55 15062 45 40 25 8 0 2 0 2 0
24 49 16351 70 58 9 6 0 4 0 0 4
25 35 9852 61 50 21 12 0 13 3 10 0
26 29 13481 40 34 11 10 0 23 5 0 18
31 41 20416 47 42 17 11 0 8 0 0 8
36 40 14027 70 54 10 3 0 7 0 1 6
37 57 19340 50 42 19 5 0 4 0 1 3
39 50 16277 60 45 26 11 0 5 1 1 3
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Table 3 Indigenous chicken household productivity @rameters for the Newcastle disease vaccinations\(®) group

Household Mean Total Chick Chick Chicken | Chicken Chicken | Total Deaths Deaths Deaths
identification | flock size | Bird transfers | transfers | sales consumptions | thefts deaths from from from
days in out diseases | predations | other
causes
06 25 8639 74 23 10 5 5 50 35 15
15
36 17181 55 17 0 0 3 31 12 19
17
20 9003 61 44 0 5 2 40 34 6
23
36 11239 78 32 0 9 7 25 14 11
28
27 9143 45 16 0 0 3 43 26 17
33
22 10335 23 12 10 0 10 46 35 11
40
37 9759 65 34 0 0 0 32 27 5
54
33 9449 34 10 0 8 0 31 24 7
64
32 9783 56 12 10 0 0 32 32 0
67
26 8876 67 20 0 7 0 46 33 13
76
27 7533 70 43 7 9 0 56 29 27
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Table 4 Indigenous chicken household productivity arameters for the consistent feed supplementatiol€GKSO) group

Household Mean Total Chick Chick Chicken | Chicken Chicken | Total Deaths Deaths Deaths
identification | flock size | Bird transfers | transfers | sales consumptions | thefts deaths from from from
days in out diseases | predations | other
causes
41 28 7905 35 1% 5 i D 5 37 8
42 22 9848 6Q 25 D D D 3 36 7
43 46 20633 55 14 v 0 0 2 22 0
47 14 6137 7Q 32 3 5 D 5 44 p1
52 31 12427 3( 22 D 0 0 0 10 0
55 25 5359 14 3 5 D D 1 47 4
59 37 9225 80 9 10 D D 6 15 1
66 34 9478 40 25 5 3 D 3 23 P0
71 11 8634 65 1% 4 3] D 1 36 P5
77 34 9751 55 24 6 i D 0 40 0
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Table 5 Indigenous chicken household productivity arameters for the Gumboro vaccination (GVO) group

Household Mean Total Chick Chick Chicken | Chicken Chicken | Total Deaths Deaths Deaths
identification | flock size | Bird transfers | transfers | sales consumptions | thefts deaths from from from
days in out diseases | predations | other
causes
01 26 8580 671 34 5 ) 3 29 7 15 7
05 13 6714 33 9 2 D 3 46 45 1 0
08 11 3516 56 23 yJ D 0] 38 17 P1 0
10 24 7012 89 34 3 D 0] 33 6 17 10
11 15 8255 27 Y. 6 4 D 32 10 2 0
14 33 11435 21 12 i) 0 0 25 12 9 4
22 17 5855 12( 41 D 0 0 87 43 14 0
48 21 8768 35 1( yJ 3 0] 56 54 2 0
49 18 8103 45 g 3 3 D 35 18 17 0
50 19 3652 22 L 8 ¥ D 61 61 0 0
Table 6 Indigenous chicken household productivity arameters for the fowl pox vaccination (FPVO) group
Household Mean Total Chick Chick Chicken | Chicken Chicken | Total Deaths Deaths Deaths
identification | flock size | Bird transfers | transfers | sales consumptions | thefts deaths from from from
days in out diseases | predations | other
causes
02 24 10535 43 25 3] 3 0 0 0 0
03 24 10414 q ( 4 4 D 20 0 20
04 30 11768 23 17 B b5 0 14 14 0
07 10 2558 61 11 B D D 60 42 18
09 19 6425 27 21 T D D 24 0 P4
16 19 3774 70 4 7 D D 46 31 15
29 25 8569 52 2( p D D 41 23 18
34 12 4709 13 Y. 2 D D a1 16 P5
62 12 3103 80 23 8 D D 39 38 0
63 0 3461 27 g 1 3 D 14 44 0
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Table 7 Indigenous chicken household productivity arameters for the chick confinement (CCO) group

Household Mean flock | Total Chick Chick Chicken | Chicken Chicken | Total Deaths Deaths Deaths
identification | size Bird transfers | transfers | sales consumptions | thefts deaths from from from
days in out diseases | predations | other
causes
19 27 3774 61 13 4 5 6 57 57 0
45 22 4987 40 q ( b 1 40 37 3
53 19 5232 52 L 5 b P 42 35 7
58 15 12043 51 12 D 5 1 31 25 6
69 20 7179 46 2( 6 D 7 56 40 16
70 17 10918 54 15 b D 6 29 18 11
73 26 7815 671 (i ( D D 34 34 0
75 10 4866 31 L ( D D 67 36 31
78 20 5718 56 16 T D D 41 19 22
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