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ABSTRACT

A repeated and cross sectional survey together with egg qaalélysis wasconducted in
seversee ct ed f ar of8uri®veredacldcadd s West Gojam administrative zone of
Amhara National Regional &t (ANRS), Ethiopia. Thabjective of the study was to assess
the existing chicken production, quality of local eggl marketing systems of thegereda.A
participatory rural appraisal (PRA) and a formal survey with structured questionnaire were
used to collect all the relevant data, usingnalti-stage samplindgechnique (purposive and
random). Sevefarmer kebeleg(2 from hgh land, 3 from miehltitude and2 from low land
agro-ecologies)and a total of 280 village chicken owner households were considered for the
production system study. In addition; 30 middle men (chicken and egg collectors) and 600
local hen eggs, collectedom markets and producers, were considered for marketing system
and egg quality studies, respectively. The result of the study reveald¢dedaminant (83%)
chicken production system of the study wereda was an extensive/traditional type of
production, using a majority (97%) of local chickens ecotypesnanaged mainly on
scavenging with seasonal supplementabbhomegrown grains and household food refusals
The purpose of village birds, in order of importanaeye; sale for casincome (51.4%)egg
hatching forreplacement (45%Jome consumption (44.3%)se of birds for soctoultural
and/or religious ceremonig86.4%)and egg productiorfd0.7%). Hatchingfor replacement
(71.7%) sale for incomg58%) and home consumptigi®8.6) were the purpose efygs in

order of importanceidentified in thestudy area.The average chicken flock size/household
was 13 birds (ranged-%7), with a hen to cock ratiof 8.7:1. Only 22.1% ofvillage chicken
ownersprepared separate overnight houses to village banats the rest (77.9%) kept birds in
various night sheltering placed he current study revealed that 97.5% of village chicken
owners of the study areexperienced chicken disease probleimstheir vicinity, mainly
Newcastle diseas@8.2%) The study resultndicatedthat 95% of village chicken owners
used only traditional (Ethneeterinary)meansto treat sick birds. Provisiorof a mixture of

local alcohol, lemon andnion was identified to be the mdavoredtraditional treatment
practiced by most chickenwmers (42.9%) of the study area. The average age of local
cockerels at first mating and pullets at firsigegere 24.6 weeks and 27.5 weekspectively.

The average number of eggs laid/clutch of local hens was 16 eggs (rarfda8d the
number of toth clutch periods/hen/year was 4 (rangeebR The annual egg production
performance of local hens, undire existing ar mer 6 s ©oaditiang is6theggdien
(ranged 24-112). The average numbef eggs incubated/hens was &8d 11 chicks, on
average,were hatched from it. The average hatchability performance of local broody hens,
from the what eggs set, was 81.7%. Howevaurvivability of young chicks, up to grower
age, was only 60.5% (ranged1@0%).High hatchability performance of local hens (Bh)

and high mortality of young chicks (39.5%) were the two contradictory features of the existing
village chicken production system of the study a®@asonal outbreaks of disea$84.3%)

and predation(11.4%)were themajor causes for loss of chicks the studyarea. Women
were the major responsibleember of the household ami/olved in vaious village chicken
husbandryact i vi ti es | i ke; cleaning birdés house
(82.9%) and selling ggs (54.6%). However, men were involved mainly on shelter
construction (97.5%) & taking dkdbirds for treatment (89.3%).
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Only 37.5% of chicken owneneported getting appropriatextension service related to
chicken management practicefRroducerConsumer, ProduceAssembler, ssenbler
Retaler (Local restaurants), Assembl@onsumerwere the prevailing chicken and egg
markeing channels of the study area. Villaggcken owners¢raveledon average, a distance
of 5.5 km and 15.9 km to reach to nearby local markets and urban masdsgsctively49%

of local hen eggsollected fromof the study ar@ were white shelled, 4bwere light brown
shelled and % were cream color shelledhe mean egg weight was 43g (ranged 34-
60g) while the average width aniéngth of eggs wa37.2mm and 8.8mm, respectively. Thus
the average shape index percentage waswakedto be 73.2%. The mean Hdugnit was
calculated to be 66.5 (ranged 3634.8) The meantell thickness measurements &rarp
region, equatorial region and blunt region of eggsrev®.27mm, @6mm and 0.24mm,
respectively. ldnce the average egg shell dkmess was calculatetb be 0.26 mmA
significant and positive correlation (p<0.01) wdsund between egg weight and other
external egg quality traits like; egg width (0.49), egmdth (0.45) and egg shell weight
(0.52). Albumen height(0.41) and yolk height (0.38) showed a significant and positive
correlation (p<0.01) withHoughunit. However egg weight@.13),eggwidth (-0.23) andegg
length (-0.27) werenegatively correlatedp<0.01) with Houghunit. The result ofthe study
revealed thatll interviewed bicken ownershowed a great interest to boost up the existing
village chicken productionral productivity. Thishould be considered @ opportunity and
prospective to desig and implement interventiongiming at improving production and
productivity of chicken in the study ared@herefore; efforts have to be made to improve the
productivity of village birds in sustainable ways and to shift the existing extensive production
system to semi intensive ofecusing on market oriented production with a holistic and multi
disciplinary support of services like; health, husbandry, research, eatensaining and
credit interventions

Key words: Village chicken production & markethg sy st e ms, | ocal C |
scavenging, internal and external egg quality traits, marketing channel.
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1. Introduction

Animal production in general and chickens in particular play important socioeconomic roles in
devdoping countries (Alders,@4; Salam, 2005). Food securities, generation of extra cash
incomes and religious/cultural considerations are amongst the major reasons for keeping
village chickens by resourgmor rural communities. Nearly all rural and perban families

in developingcountries keep a small flock ofee range local chickens (Jeesal, 2004).
However, most communities lack the requirebdicken husbandry skills, training and

opporturity to effectively improveheir houghold chicken production (Mloat al.,2003).

Village chicken is also an integrated component of neardsuedll, many perurban and some
urban houséolds (Branckaeret al, 1999). The rural chickepopulation accounts for more
than 60% of the total nationahickenpopulation in most African cauries (Sonaiya, 1990
According to Robertet al. (1992) and Sonaiya2(05); small farming families, ladéss
laborers and people with incomes below the poverty line were able to raise chicken with low

inputs and harvested the benefits of eggs and neeatavenging feed resources.

In Ethiopia chickens are the most widespread and almost every rural family owns chickens,
which provide a valuable source of fdaynprotein and income (Tadelkt al.,2003).The total
chicken population in the country isstimated to be 42.9 million (CACC, 2Z)0 The
majorities @9%) of these birds are maintained under a traditional system with little or no
inputs for housing, feeding or health care. The most dominant chicken types reared in this
system are local ecotypeshich show a large variation in body position, plumage color, comb

type and productivityTeketel, 1986; Tadellet al, 1996;Halimaetal., 2007.



Rural poultry in Ethiopia represents a significant part of the national economy in general and
the ruraleconomy in particular and contributes 98.5% and 99.2% of the national egg and
chicken meat production, respectively (Tadelle and Ogle, 1996; Aberra, 280@)ever, the
economic contribution of the sector is not still proportional to the huge chickenensimb

attributed to the presence of many production, reproduction and infrastructural constraints.

About 99% of chicken owners of NoriWest Amhara provided supplementary feed to village
birds once per day, mainly during feed shortage seasons (Haling, Z0@ greater part of
the feed for village birdss obtainedthrough scavenging, which includesie household
cooking waste, cereal and cerealgrpducts, roots and tubers, oilseeds, trees, shrubs fruit

and animal proteins (Tadekg al., 1996).

The amount & availability of scavenging feed resource base (SFRB) per bird are significantly
dependent on season, household grain avatilgbihe time of grain sowing ankarvesting
and household flock size (Tadelle, 2004). According to Tegene (1992¢, sbavenging feed

resources have their own nutritional valuegeims of protein, amino acids aadergy.

Based on measurement of household leftovers, SFRB could be estimated using the following
equaton as: SFRB = [H/P]*[n/T] whereSFRB = Scavengeabfeed resource (g/chick/day),

H = quantity of household leftover (kg/day), P = proportion of H in the crop content, n = total
number of household in the village and T = total number of lirtlse village (Roberts, 1992

and Sonaiyat al., 2002.



Similar to the national sysm;the major proportion offacken production98%) in Amhara
region (ANRS) is a traditional sector, at small holder level, from which almost the whole
annual meat and egg production is produced. Most rural families in the regibnilkege
chicken and it has an important position in the rural house hold economy, supplying high

quality food andyeneratingncome for rural farmers (ANRB0OARD, 2006).

According to the recent agriculturatensus (CSA, 2005); there were around 13idiom
chicken population in Amhareegion,accounting t@31.3% of the national chicken population.
West Gojam administrative zone, where the study wereda is fagodunts tdl5% of the

regional chicken population (CSA, 2005).

According to Cumming (199 andPanda (1987) onlyittle research and development works
havebeen carried out on village chickens, despite the fact that they are more numerous than
commercial chickes in most developing countrieend they have been arginalized by

decision makersvhich is certainly true in Ethiopias well

According to Gueye (1998and Pedersen (2002); it is difficult to design and implement
chickenbased development programhat benefit rural people with out understanding village
chicken production and markeg systems. Hellinet al (2005) also reported that
understanding of village chicken furmting and marketing structureeaa prerequisite for
developing market opportunities for rural households and could be used to inform policy
makers and developmenbrkers in considering the commercial and institutional environment

in which village chicken keepers have to operate.



To date there were nany detailed studies conducted in the study wereda targeted on; a
comprehensive description of the prevailing \g#achicken production and marketing
systems, assessment of internal and external qualitpavketableeggs, identification of
economically important production and marketing constraagswell asassessment of
appropriate technological interventions tltatuld be affordable to the resoweeor with

relation to the current chicken production systems of the study area.

Hence, study of the existing village chicken production and marketing system, productivity of
local chicken ecotypes and identificatioheesonomically important production and marketing
constraints of the study area will help to give important and feasible recommendation for

further improvement of the system in a sustainable way.

The research results presented in this thesis work maviEbme detailed production,
marketing and egg quality parameters in village chicken of Burie wereda. Moreover, some
relevant management interventions needed to be considered to improve the system were

presented. Therefore, this study was conducted watifiolfowing objectives;



General objective

A To assess the prevailing village chicken production and marketing systems of Burie

wereda, NorthVest Amhara.

Specific objectives

1. To study the production and reproduction performance of local chicken ecatygpeshe
existingfarmed s chi cken management condition.

2. To assedhe prevailing village chicken production and marketing constraints and suggest
possibletechnologicainterventions.

3. To evaluate the external and internal qualities of local chicken egliscted from

different sources in the study area.



2. Literature Review

2.1. Agriculture in Ethiopia

Ethiopia is categorized as one of the poorest countries in the world with per capital income of
130 US Dollar (World Bank, 1996J.he country has an @sated human populatiod2,544,
840 people, with annual growth rate32% (CSA, 2008)The human population is predicted

to reach 114 miibn by 2030 (World Bank, 1999).

Agriculture is the dominant economic activity and way of life for the small andjinz
farmer families and the main stay of the ¢«
of total empl oyment . The contribution of tI
item is estimated to be 50% and 90% respectively (World Bank, 1999pite of its
significant role, Ethiopian agriculture has been characterized with low level of productivity

and growth rate especially as compared to the greater growth rate of the population.

The manufacturing sector relies heavily on the agricalltmputs (CSA, 2005). Development
efforts are being hindered by rapid population growth, which negates the benefits of any
economic growth (Winrock international, 1992). The present traditional and low input
agricultural practices in Ethiopia, in thelfleof both crop and livestock production, not only
results in poor agricultural productivity, but also in the degradation of the natural environment,

upon which this productivity depends (Mohanetdl, 1995).



Accordingto Coppock (1994), Ethiopia coulde rougly divided into two based on altitude
namely; highland and lowland. Coppock (1994) also reported that pastoralism was the

dominant farming system in the drought prone arid and-sechiow lands of Ethiopia.

Ethiopian higllands were mainly chacterized by mixed farming system, where favorable
agroclimatic and low disease stress allows both crop and livestock production, which are
complementary (Powedt al., 1993;Deleeuw, 1997). Crop production is boosted by the use

of draught power, manurend sale of livestock products to purchase agricultural inputs. On
the other hand crop residues are important livestock feed resources. Ruminants, chicken and
equines are the most important livestock species in this system due to their ability to atilize th
resources, which might otherwise be wasted (Poetedll., 1993). According to Steinback

(1997) decreasing size of the land holdings/family, shrinking wgigémerationhas put huge
pressure on the smallholder farmers for raising productivity in thisemsysiherefore,
concentration of farmers on intensive and integrated agriculture seems to be the only option

left to make agriculture a sustainable activity for livelihood & food security.

2.2. Livestock production in Ethiopia

Livestock is known to play amportant role in social and cultural life of developing countries

in general and in Sahelian cdues in particular (Tadelle ardgle, 1996). Ethiopia has the
largest national total of ruminants and equines population in Africa including: 30 million
catle, 22million sheep and 23.4 million equines (FAO, 1999). On these resources; 20% of
cattle, 25% of sheep, 73% of goats and 100% of camel were found in the low land pastoral

areas of the country (Belachawal., 2003).



In Ethiopia the contribution of Iestock and livestock product to the agricultural economy is
about 30% and to export earning about 19%. The figure could even be higher if the non
monetary contributions are taken in to account (Azage & Alemu, 1998). Livestock play an
important role in thdivelihood of rural people by providing quality food (meet, eggs and
milk) for household consumpticsnd cash incoméiber, skin and wool. Hides and skins are
important out puts, which are exported to earn foreign exchange (Getnet, 1999). In Ethiopia,
the sales of livestock products represent the main sources of cash income for smallholder

farmers Mohamed and Fitzhugh, 1995; Gryseels, 1988

Livestock promote livelihoodecurity by diversifying risk and by generating cash through the
sale of its products time of need. Further more; livestock are closely linked to the social and
cultural life of several million smallholdefarmers for whom animal owrgrip ensures
varying degree of sustainable farmiagd economic viability (Azage anéllemu, 1998).
According to FAO (1995) livestock production system in Ethiopia is generally subsistence
oriented and productivity is very low. The level of beef production productivity in the country
(110 kg/head) was about -39% lower than East Africa (143 kg/head) or ttantinental
overage of 156 kg/head. Tlamnual off take rate was estimated as: 10% for cattle, 35% for

sheep, 38% for goats and 6.5% for camel (Belaattal, 2003).

According to Zinash (1995hortages of animal feed resources were the major bottlénec
livestock production in the high lands of Ethiopia, where natural pastors and crop resides were
the major sources of feed to livestock. However, these feed resources were reported to be

inadequate in quality and quantity to support reasonable likeptoduction.



Presence of poor genetic resources, prevalence animal disease, unfavorable socio economic
factors and lack of appropriate livestock policy were the other most important key constraint

affecting the productivity of livestock in Ethiopi®ohamed andAbate, 1995).

Despite the low livestock productivity, the demand for animal products in developing country
is likely to rise significantly as result of population growth, urbanization and raising family
income. This increase in demand for livegtgroduct raises profound implication for food

security, poverty alleviatioand the environment

With this regard, several livestock projects have been implemented in Ethiopia to improve
livestock productivity and fulfill the increasing demand. But adheeality with respect to
livestock development in the country is the fact that many formal livestock project have failed
to meet their objectives. Many of the problems are the result of inability to identify and
implement appropriate technologies andbifity to define the livestock production practices

and constraints (Beyene, 1998). Hence a careful planning is required for the generation of
appropriate & demand driven technologies, in order to bring sustainable livestock

development in the country.

2.3. Village chicken production in Ethiopia

The term poultry applies to a wide variety of birds of several species including; chicken,
guinea fowls, pigeons, ducks, geese, turkeys, swans, peafowl, ostriches, pheasants, quails and
other game birds. Chickengere originated in SoutBast Asia and introduced to the rest of

the world by séors and traders
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According to Koeslag (1992); village chickens were the result of centuries oflbreesting
with exotic breeds and random breeding within the flock aesktlifferent types are found in

the smallholdechicken productiosystems of Africa, defined as family poultry.

According to Halima (2007) substantial amount of phenotypic diversity for various traits in
the indigenous chicken genetic resources dfidpia was expectedelbause opresence of
diverse agreecology ethnic groups, socieconomic, religious and cultural consideratiolms
many developing countrigke local gene pool still provides the basis for the poultry sector

(Yakubuetal., 2008).

Estimate on livestock in Africa shows that chicken population was the highest (Setaiya
1998). Ethiopia is one of the few African countries with a significantly large population of
chickens Fikre, 2001).In subSaharan Africa, 85% of all householki=ep chicken under free
range system, with women owning 7@%it, providing scarce animal protein in the form of
meat and eggs as well asifig a reliable source aashincome(Guéye, 1998; Sonaiyet al.,

2004; Bagnol, 2000Ambali, 2007and Akliluet d., 2007).

According to Sonaiya (1990), Kitalyi (1998) an&eddy (199]) there are three chicken

managemet systems in the world namelytensive, semintensive and extensive, which are
differentiated on the basis of flock sizes and inpuiput relationships. Alternatively, Bessei
(1987) reported that family chickemere kept under a wide range of conditions, wtuchld

be classified into four broad production systeiineerange extensive, backyard extensive,

semtintensive and Intensiveystems.
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In many developing countries, chicken production is based mainly on traditional extensive
production systems witthocal chicken ecotypesand low purchasethputs (Gueye, 1998;
Gueye, 2000 and Garcia, 2007). The extensive chicken productiomsiysw#frica, whee

birds are kept on free rangs, different from the more recent extensive free range system

coming up in developed countries, due to the hot chicken welfare issues (Thear, 1997).

In most part ofEthiopia, village chicken represents grsficant component of the rural
household livelihood as a sourcé aash income and nutritioriThe birds scavenge in the
vicinity of the homestead during daytime where they may be gieesal grainscerealbran

brokengrains and othenouse wasterodicts as supplementary feed (Aklgaal., 2007).

The number of chickerflocks per household of most Ethiopian rural communitgnsal in
number andcontaining birds from each age group with an average-1d wature birds,
consisting of 24 adult hens, anale bird(cock) and a number of growsrof various ages

(Tadelle andDgle, 1996).

2.4. Importance of village chicken production

Theimpactof village chicken in the national economy of developing countries and its role in
improving the nutritional stas and income of many smallholders hasnbeery significant

(FAO, 1997 andAmbali, 2007). According to John (199%hicken were among the most
adaptable domesticated animals and more people were directly involved in chicken production

throughout the wod than in any other single agricultural enterprise.
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The local chicken sector constitutes a significant contribution to human livelihood and
contributes significantly to food security of poor households and can be considered an

initiative enterprise owingptits low cost Gondwe, 2004Abdelgader, 2007

According to Moreki(2001) family chickenis rarely the sole means of livelihood for the
family but is one of a number of integrated and complementary farming activities contributing
to the overall welbeng of the householdVillage chickens were regarded asvalking bank

by many familiesand were often sold to meet emergecaghneeds

Rising income and urbanization in many parts of the developing world caused a growing
demand for alternative food @sces ike animal products. There are only few alternative
animal protein sarces available in the tropicsicluding chicken and chickenrqructs
(Odunsi, 2003). The perapita chicken meat consumption in the Ethidpiaeported to be
2.8%g per annum ahchicken meat was relatively cheap, available and affordable source of
animal protein in the country (Alemu antladelle, 1997Keneaet al, 2003. However, the
prices of chicken is showing an increasing trend time to lilkkeeother livestock productad

could not be easily affordable by the poor if the situation continues.

According to Alam (1997jamily chicken meat & eggs were estimated to contribut€3Q%

of the total animal protein supply in lemvcome and foodleficit countries. Both chicken eat

and eggs were affordable sources of protein and contribute to a well balanced diet to satisfy
human needs. Village chicken could be particularly important in improving the diet of young

children in SubSaharan Africa (Alam, 1997).
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Chicken provide mjar opportunities for increased protein production and incomes for
smallholder farmersbecause of presence amall generation interval, high rate of
productivity, the ease with which its products can be supplied to different areas, the ease with
which its products can be sold due to their relatively low economic values, its minimal
association of with religious taboos ait&l complementaryole play in relation to other crep

livestock activities Muchenjeetal., 2000).

Village chicken keeping has a syailic importance with the context of many economic, social
and cultural activities and/or religious ceremonies. A specific sex and color of chicken were
prescribed for most of these socoltural activities and cocks were the most popular

sacrificial animés for religious purposes many African countries (Guey2000).

Furthermore; kickens and eggs came in small packages and could be stdreticlimates
under local conditions more easily than most foods of animal origin. Eggs keep their quality at
room temperature without spoilager at least 10 days to 2 weeksstored in cool places
Refrigeration is also not required for preserving chicken meat, as individual chickens can be

easily kept alive until slaughtered for consumption (John, 1995).

According to Ancers (1997), some of thienportant factorscontributingin the continuing
growth of thechickenindustry in many countries included: the ease and efficienchioken
to convert vegetable protein into animal protein, the attractiveness anotaduity of its
meat, their competitive cost and the relativees@ith which new technologissich ashealth

care systemsan be transferred between countries and between farmers.
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2.5. Production performance of village chicken

The productivity of villge chickens production systems in general andtrdwitionalfree
rangesystem in particular is known to be low (Kondombo, 2005). The productivity of local
scavenging hens is low not only because of low egg production but also due to high chick
mortality (Nigussieet al., 2003). Tekete(1996) and Aberra (200@lso reported that the low
productivity of local chicken was expressed in terms the following parameters; low egg
production performance, prodian of small sized eggslow growth rate, l& matuity, small

clutch size withong laying pauses, an instinctive inclination to broodinesshagtdmortality

of chicks.

The productive potential of indigenous chickens under an improved nutritional regime and
disease free situation is well unknown (Saneftaal, 20(). According to Pandey (1992);
scavengg hens lay only 30 eggs/yeathile industrialized battery cage hens lay up to 300

eggs/year. Furthermore, it may take up to 12 months to raise a chicken for consumption.

In Ethiopia native chicken proded 40 eggs/year (Tadek al., 2000). Bessei (1987) also
reported that village chicken, in Nigeria, produced3POeggs/year under scavenging system
with poor nightshelter and no regular feed andter supply. The average egg weight of local
hensarownd Arsi, Ethiopia, was reportetb be 38g (Brannang andersson, 1990). The
averagenumber of eggs/clutch in Burkina Faso local hens estimated to bel2 eggs
(Salam, 2005), which is comparable to the range ef82ggs indicated by Gueye (1998), but
it is higher than that of 10 eggs/clutch reported by Mowtadl. (1997) in Guinea and 9

eggs/clutch in Mali (Kuiet al., 1986).
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Halima (2007) reported an average ef®eggs/clutch with-3 clutchegperiodghen/year and
an average total egg productianged 187 eggs/year/hen for eight chicken ecotypes found

in North-West Amhara.

Moreki (2001 also reported amaverage number daflutch/year of 3, with an average of 15
eggs/clutch and a total egg production of 46 eggs/henipeastudy onducted orsmallscale
chicken production systems Botswana.According to Khalafalleet al. (2001) the average
numbe of clutches/hen/year amiimber of eggs/clutch of Sud&tal chicken ecotypes were
3 (ranged 16) and 12 eggs (ranged2®), respectigly. The study also showed that about 78%

of incubated eggs were hatched and 75% of which survived the brooding period.

Egg production and feed conversion comparisons between local and improved exotic breeds
have shown the superiority of the later evdmew tested under the climatic and management
conditions of the local breeds (Teketel, 1986). Sazzad (1992) reported that the introduction of
high yielding exotic chicken breeds and their crosses into the scavenging and semi scavenging
system resulted inlaigher egg yield of exotic breeds compared to indigenous hens under both
scavenging and semi scavenging conditions, but this was accompanied by a high mortality rate

in the scavenging situaith.

According to Bessei (198 8pme improved breeds have shawmlo well or even better under
extensive chicken management conditiBahmaret al. (1997) reported that RIR x Fayoumi
had highest egg production and highest profit/hen undersesmenging condition among 8

breed combinations.
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According to Sazzad (1992he averageegg production/hen/year, egg weidgy, number of
eggs/clutch, number of clutch periods/year and hatchalf)yof Bangladesh local chickens
of under imigenous management was ran@éd45, 35 39, 3 4, 10 15, 84 87, respectively.
According to Sonaiya et al. (1999), Aini (1999) and Gueye (2000) the annuab eg
production/hen of local hens in village conditiolamged 26100 eggs,with an average egg

weight ranged 3®0g.

According to Gueye (2000he adult male and female weight of Africaillage chicken
ranged 1.23.&g and 0.72.1 kg, respectively. Village chickens reached a market weight of
1-1.5kg at the age of-% months in Soutiitast Asia (Aini, 1999). The productivity of Guinea

local chickensas reported by Mouragt al. (1997), vas presented in table 1.

Tablel. Productivity of local chickens in Guinea (N = 166)

Production parameters Mean + SE
Age at first laying (days) 180 + 17
Number of egg/clutch 10.05 £ 0.15
Number of total clutches/year 3.78 = 007
Hatchability performance (%) 831
Average gg weight (g) 30.74 £ 0.03

A SE = standard error

A Source: Mouragt al.(1997)
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2.6. Constraints of village chicken production system

The most striking problem in relation to village chicken production systemgh mortality
rate of birds, which might be as high as®®b within the first few weeks after hatching, due
to diseases & predation (Wilsaat al, 1987). Newcastle diseag®CD) is highly infectious
and causes more losses than any other diseades tiopics which spread rapidly through the

flock and mortality can reach up to 100% (John, 1995).

Newcastle disease (NCD) is believed to be the most devastating chicken diseaseaimgiee
systems and the main cause of the high chicken mortalitypé@cése of age and sex, which
occurs almost any time de year (Aini, 1999Nigussieet al., 2003; Serkalenet al., 2005
and Nwantaetal., 2008). Amonghe infectious diseas®CD, salmonelbses, coccidioses and
fowl pox are considered to be the mosportant causesf mortality to local chickensvhile

predators are an additiormuse®f loss (Eshetet al, 2001).

In Ethiopia chicken disease isconsidered to be the most important factor responsible for
reducing both the number and productivitywvilfage chickens. According to Tadellet al.
(2001) high mortality of chicks due to diseases, parasites, predation, lack of feed, poor
housing and insufficient water supply was the major constraints on village chicken production

in the central highlands &thiopia.

Poor availability of feed resources, in terms of both quantity and quality, is the other major
constraints affecting production and productivity livestock ludimg village chicken

(Mohamecdet al,, 1995).
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In addition to above mentionedonstaints; Singh (1990)eported other vital problems
affecting the productivity of village chicken including: low productivity of local breeds
(attributed to low genetic potential, disease and poor chicken management practices), poor
extension services andadequate credit facilities, availability of few or limited research

activities and lack of organized marketing and processing facilities.

2.7. Marketing systems of village chicken and egg in Ethiopia

The term marketing referred to all activities from gneducer to the final consumeraluding
processing and distribution systems. The type and anadymoduct, the sizef producers
the marketing infrastructure atide policy/institutional environments all determine the type of

marketing system and th&extiveness with which it operates (ILRI, 1995).

In Ethiopiaselling of chickens and eggs is one of the functions of keepingdreg chickens

by smdlholder farmers. Villagebirds and eggs were taken by producer farmers to the local

and urban marketand sold to traders (collectors) or directly to consumers depending on the
location of the farm dwelling. Aklilu (2007) reported that market access was low with

increased distance to the market for poorer households.

According to Assefa (2007) aridialima (2007); smdlholder chicken owner farmefeundin
different parts of Ethiopia sell chicken and efwsthe following objectives: to purchase food
items, to cover school fees, grain milling services, purchase improved seeddjastdthe
flock size. Taelle et al. (2001) also reported that few chicken owner farmers, in central

highlands of Ethiopia, exchanged their fraege chickens for food and household items.
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Most consumers in Ethiopia prefer to buy eggs and chickens from producers of indigenous
birds, since they are considered to be tasty and better suited to preparation of the traditional
ADor bowbdchicken s auc edorecaggyolkshwere abrangoply faverddl o w
On the other hand, fre@anging local chickens were claimed to be on aedhand fetch high
market prices in urban markets of the country (ILRI, 1995). According to Halima (2007); the
prices of chicken products was highly relategsopply & demandplumage color, size, age,

sex, market site ahthe health status of the chicken

The chicken and eggnarkeing channels in Ethiopia were described as informal and poorly
developed and some of the marketing channels for local chickens included; selling of chickens
and eggs at households kit the villages, on roadsidésiring ernertainment ceremonies and

in local and urban marke(d.R1, 1995).

Construction of an established market structure offaege chickaes for developing family

chickenrequires a detail and organized study of the production & marketing systems. Studies
on marketing of free range chickens can provide clues for management strategies of these
birds especially in reducing chicken losses that small holder farmers experienced annually due

to the tireat of diseases, especially Newcastle disease (Aklilu, 2007)

According to Mloziet al. (2003); information obtained from analysis of village chicken
production & marketing system study was highly required to characterize, conserve and
develop the chicken genetic resource and to justify resource allocation to rubay pou

improvement and conservation projects.
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An established market structure for fire@ge chicken is a prequisite for developing family
poutry. The main advantages of chicken marketing research were: defining the needs and
nature of customers andeih ability & desire to buy, scanning the business environment,
gathering needed information for decisimaking, reducing risk, helping in production
planning & monitoring and controlling marketing activitiondwe, 2005) Ma ki ng f ar
get access tmarket affects the price of the product and transaction costs and is influenced by

infrastructure and information (Aklilu, 2007).

2.8. Chicken egg quality aspects

Chicken eggs are an important and fundamental foodstuff for small holder farmers of
devdoping countries. In addition to other substances with biological functions, eggs are main
sources of various nutrients such as; proteins, lipids, vitamins and minerals. Egg proteins
contain all essential amino acids and therefore egg protein is usexhdardtfor measuring

the nutritional quality of other food products (FAO, 2003).

Although eggs contain approximately 74% water, they are potentially important and balanced
source of essential fatty acids and as well as some minerals and vitanypgd egg would
contribute3-4 % of an adul t 6s a we daagdhasappreximgtely 6r5¢ q u i r
of protein (Sparks, 2006). The significance of the egg as a protein source for the nourishment
of humans ledhe consumers to demand for somqalitiesin this nutrient (Uluocalet al.,

1995). For many years the most important external and internal egg quality traits have been
shown to be; egg weight, egg shape, shell thickness, breaking strength, specific gravity, size of

air cell,albumen height, alboumeweight, yolk cololand yolk index §parks, 2006
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External andnternalqualities of eggs aref major impotance to the egg industry wowdle.
However, they are not being given a due attention in the developing world, where the majority
of the eggs areoming from free scavengingllage chicken as compared to that of the

developed world (Juliet, 2004).

2.8.1. External egg quality

Some of the externalggs quality traits includedegg shell colorshell thickness, dry shell
weight, egg weight, egghappe index, which are Hty affected by breed of chicken, agk
chicken molting, level of nutrition, stressprevalence ofdisease, the type of chicken
production system (Hamilton, 1982). Egg shell color may be monitored by visual comparison
with a seious of graded standards and egg weight is easily measured by a suitable balance
(Hammerle, 1969). According to Mohagt al. (1991); egg weight and shell thickness

measurements were higher in birds housed in cages than in birds kept on deep litter.

Madkaur et al. (1982) reported that the average egg weight of RIR and Fayoumi pullets were
56.9g and 45.9q, respectively. Lawrence (1998) also identified the average egg weight of the
free range local Tanzanian chickens ranged 345¢g Similarly; Aberraetal. (2005) reported

an average egg weight of 42g and 49g for Ethiopian naked neck chicken and tressEs

with New Hampshirdreedsrespectively, reared under improvednagement conditions.

According to Sezai (2008); the following equation, devetbfor Japanese quails, could be
effectively used for predicting egg shell weight as: Y = 0.573+0.01533) $X0.0238 (%),

where; Y = eggshell weight, X= egg length and = egg weight.
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2.8.2. Internal egg quality

Egg internal quality is measured several ways including factors like; yolk color, albumen
height, yolk heightHough unit, yolk widthanshut r i ti ve val ues. Eggods
be influenced by factors like; genetic factors, environmental factors (such as temperature,
relative humidity and the presence of G hen age, nutritiorstatus egg storage condition

and storage time (Juliet, 2004). A good quality egg should be free from internal blemishes

such as blood spots, pigment spots and meat spots (Hamilton, 1982).

There are two @mponents of yolk quality; the color of the yolk and the strength of the
perivitelline membrane which surrounds the yolk, where yolk color is measured by using
Roche color sda (Juliet, 2004).Samli (2005) and Kirundat al. (2000) reported that the
poultry industry identified aloumen quality not only to judge the freshness of an egg but also
considered it as important for the egg breaking industry because albumen and yolk have
different markets. Although various measures of albumen quality have beersqupploe

Houghunit is used most commonly today (Silversides, 1994).

Albumen height is usually converted inkough units, a unit used for describingnternal
quality andegg freshness, based on the thickness of the albdrherhigher thee g gHogh
unit valug the better the quality of the eggoughunit of eggs can be estimatedsed on
albumen height and egg weight usittige following equation: HU = 100log (AH -

1.7EW3"+7.6) where; HU =Hough unit, AH = Albumen height and EW = Egg weight

(Eisenetal., 1962, as sited by Aberra, 2000).
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In United States egg grading systé¥A grade eggs scored #& higherHU, A grade eggs

scored 6072 HU and B grael eggs scored lower than 60 Hideasured a temperature b/n

45°F & 60°F,(William et al., 1995). According toSilversides (1994); eggs witHoughunit

scores of 90 and above were considered as excellent, 70 is acceptable and buyers generally

rejected eggs that score belowH0 values

Iposu et al. (1994) reportedsignificant negative correlationsetve e n  Haygh dng and
egg weight. Pavlovsket al. (1981) reported that better aloumen height BEiedigh unit was
recorded in eggs from freange birds than in battery cage conditiohscording tothe report

of Shawkat 2002; both albumen height aridoughunits decreaseaver time.

The color of the yolk is determined by the presence or absence of xanthophylls, some of which
are precursor of vitamin A. If the feed has plenty of yelmange plant pigments, known as
xanthophylls, it will be depositeith the yolk. Therefore, yolk color is influenced by nutrition

and dark yellow yolks can be produced by feeding laying birdgreen forageneal (Smith,

1996). According to Pavlovski (1981); hens fed mashes containing yellow corn and alfalfa
meal lay eggwith yellow yolkswhile those eating white corn, sorghum, wheat or barley lay
eggs with lightcolored yolks. Birds in a free range system have a higher yolk color score than

in birds kept in other conditions.

In most cases of the developed world thea ®&iealtered to produce egg yolks of the correct
color for a particular market. In any consumer survey of egg quality yolk color ranks high but
preference varies among countries. Some consumers preferoatoted yolks while others

prefer lightcolored @ darker orange yolks (Smith, 1996).
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2.9. Role of rural women in village chicken production system

Chicken production in most developing countries is based mainly on scavenging systems and
rural women and children are traditionally believed taypan imprtant role (John, 1995

They are generally in charge of most chicken husbandry practices, sincescawlanimal
production does not require heavy manual labor (Retsal., 2004). According to Bradley
(1992); family poultry could be easily managedhm homesteads and the managentes

been associated with wom#ar various historical and social factors.

A Survey result in four African countries; Ethiopia, Gambia, Tanzania and Zimbabwe, showed
that women dominatedn most activities of village clken husbandry except for shelter
construction and marketing. The result also showed that various gender based constraints such
as; poor access to information and heavy workloads on women should be addressed to meet

the needs and opportunities of this gemchtegory in this sector (Kitalyi, 1998).

According to Abubakaetal. (2007), in a study conducted on village chicken production in
some parts of Nigeria and Cameroot;gender categories weravolved in village chicken
management, with children viag the highest responsibility of shutting down the birds at
night and let them out in the morning. Based on the result of the study; women owned the
majority of birds (52.7%) followed by children (26.9%) and lastly men (20.4%) in the
Province of Camerogrunlike the situation in Borno state, Nigeria, where majority of the

birds are owned by men (55.6%) followed by women (38.9%) and lastly children (11.1%).
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I n Bangl adesho6s experiences, women are abl
like; broiler farming, layer farms and duck farms efficiently with a high economic return on
the investment (Riiset al., 2004). Halima (2007) also reported that rural womergiiher
maleheadedr female headed households of Neest Amharawere more respondifor

chicken rearing, while the men were responsible dap cultivation and other offirm

activities

According to Mcainstet al. (2004) and Gueye (1998); approximately 80% of the chicken
flocks in a number of African countries were owned and largetyrolled by rural women. In

the maleheaded households the wife and husband werewrers of the chickens but
sometimes children owned some birds in the flock and were allowed to use their chickens for

expenses at school or to purchase clothes.
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3. Maerials and Methods

3.1. Description of the studyereda

The study was conducted at Burie wereda found in West Gojam administrative zone of
Amhara National Regional State (ANRS), located in the N@fdstern part of the country
(Figure 1A. The study wema shared boarders with Jabitehinan wereda in Neasit,
Dembecha wereda in Sodifast, Womberma wereda in West, Sekella wereda in North, Awi

zone in Northwest and Oromia region in the So(Eigure 1B.

According to ANRSBoFED (2007)the study weredaas an agricultural household size of
39,323 (6370 female and 32953 myaéad he total human populat was estimated to be
281,310(141,683males &139627 females). The population density is estimated to be 127.5
people/kn. The study wereda has a totfl 27 kebebs, from which 5 are urban and 22 are
rural kebelegfigure 1b) From the total human population, 85 % were rural community and
15% were urban dellers (Burie, 2007). Buriethe administrative and commercianter of

the wereda, is located 42ms North-West of Addis Ababa and 142 kms Scitfest from

Bahir-Dar.

The study wereda has a total land are®207.2km® The average altitude of thetudy
wereda is estimated to be 1689 masl (ranged2B32) The average annual rain fall is
estimatedto be 1689.4mm (ranged 7PB32mm) and the average temperature is £8.97

(ranged 1224°).
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Livestock is considered as an important component of the prevailinglieespock mixed

farming systems of the study wereda. Small hol@demers of the studgrea owned various
livestock species such as; cattle, sheep, goat, chicken and equines. According to Burie (2007),
the study wereda is refed to have a total population of 129265 dattle 39066 for sheep,

6895 for goats, 16335 for donkeys, 479 for @sy1188310 for chicken and 13329 bee hives
According to CACC (2003), the total livestock population of the study wereda, before its

separation with the bordering Womberma wereda, was indicated in appendix table 7.2.1.

The study wereda was categorizedaa®e of theadministrative weredas of WeSibjam
administrativezone of Amhara regioknown to have highest potential for crapd livestock
production. Crop production ikighly related to village chicken production of ttstudy
wereda, with high seasonilictuation of feeds availability, high prevalence of disease and

other production and marketing constraints (Burie, 2007).

3.2. Selection of the study area and sampling techniques

A Multi-stage sampling procedure (purposive &dam) was applied for theurrent study,
hence the study wereda was purposively settand divided in to three agezologies based
on altitude as; highland (>2500masl) mid-altitude (15002500masl) and lowland
(<1500magl This agreecological classification of the study meedawas found relevant to
investigate variation in village chickenproduction & marketing system, production and

marketing constraintand suggest appropriate interventions.
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Then twofarmer kebeles from the highland, two farmer kelreis) low-landand theefarmer
kebelesfrom mid-altitude were selected randomly. Therefogetotal of 7 representative
kebelesvere selectegurposivelyfor the current study. The development agents and livestock
experts ofBurie wereda agriculire & rural development officevere actively participated in
selection of representative study kebelBgro-ecology representation, chicken production

potentialand accessibility werthe main criterias consideredtime selection of study sites

All village chicken ownehouseholdsdund in all the selected kebel@sre freshly registered

Then simple random sampling technique was applied to choose 40 chicken owner réasponden
in each of the selected kebelsgiving equal chance for those farmers having with different
flock size, clicken husbandry systems and other related practices. Hence, a total of 280 village
chicken owner households were interviewed using a@qsted structured questionnaineall

seasons of the yedrhe percentage of interviewed ckén ownersvas presenteih table 2.

In addition; all chicken and egg traders (collectors) acting on the study wereda were registered
freshly anda total of 30 chiken and egg tradersdllectorg were randomly selected and
interviewed with a preéested structured questionnaice this specific studyThe traders were

interviewed in all seasons of the year from all urban and rural markets.

The other component of the study was analysis of the internal anchaxtgrality of
marketable eggs (egdsat are not used for hatchingrpose)collected from different sources
of the study area. A totalf 600 eggs (300 from urban and rural marketsZ0@directly from
producer farmers) were purchased and used for the slimty.eggs were collected in all

seasons of the year and fromadroecologies of the study wereda.
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Administrative Weredas of
! AR Amhara Region, Ethiopia
I ’ reye al
Layeho Weger A
Chelga % Belesa
% Zurya Dehana
M
w& oo

Meket r e

Burie Wereda

UNDP-EUE 1996
All borders are unofficial and approximate

NO PA Name BURE WEREDA PEASANT ASSOCIATION
1 AGENI FEREDA
2 WEHENI DURBETE
3 JIB GEDEL
4 ARBISI MENFESAWIT
5 WEYENIMA AMBAGE
6 WUNDIGI
7 SHAKUA
8 WANBURE GEDAM
8 BAGUNA KEBESA
10 TIYA TIYA
11 TENGHA ADEL AGATA
12 WADRA GINDBA
13 DENBUN GALEBED
14 ALEFA BASI
15 GULEM DENJEN
16 ZALEMA
17 SERTEKEZ
18 FEZEL

Wohini

19 ZIYEWSHIWUN
20 GEDAM LEJAMOR
21 FETAM SENTOM
22 BOKO TABO

23 Bure(Town)

Wan gedam

Fetam Sontom

N

A

0153

Kilometers

Figurel.Map of the Amhara region showing administrative weredasa()map of Burie

wereda showing the location of selected rural farmer kebeles in the present study (B).
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Table 2. List of studied farmer kebeles and aguwology type, total number of households, total number of chicken owner

households and number of interviewed households.

Total number of

No. of chicken

No. of chicken

% interviewed

% interviewed

Name of households owner farmers from chicken from total
owner farmers
No. selected Agro ecology owner farmers house holdef
M F T M F T inter-viewed
Kebele of the kebele the kebele
1 Denbun Mid altitude 981 127 1108 717 73 790 40 5.06 3.6
2 Wohini High land 1021 129 1150 576 110 686 40 5.83 35
3  Zeyew Shiwin  Low land 846 153 999 494 104 598 40 6.69 4.0
4  Fetam Sontonr Low land 1096 136 1232 691 116 807 40 451 3.3
5 Wan Gedam Mid altitude 1464 191 1655 875 127 1002 40 4.0 2.4
6 Wadra Gindba Mid altitude 725 92 817 680 59 739 40 5.41 4.9
7 Jib Gedel High land 133 183 919 103 115 218 40 18.35 4.4
Grand Total 6266 1011 7880 4136 704 4840 280 5.8% 3.6%

M= maleheaded households= femaleheaded households
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3.3. Data Colleiton

Relevant secondary data werellected from various reports and sources including; Burie
wereda office of agriculture & rural development, West Gojam zone department of agriculture
& rural development, Amhara region bureau of agriculture & rural dpwmeént (ANRS
BoARD) and Amhara region bureau of plan & economy development (ABGEED).
Primary data wereollectedintensivelythrough personal angbuse to house interviews using
awell organized angbretested structured questionnairartitipatory rual appraisal (PRA),

mainly through transect wallend laboratory analysigere the other sources ofipary data

Direct obsevation was also made to assasailable chicken feed resource, chicken feeding &
housing practices, egg incubation & broodipgocedures and egg handling & storage
practices. Finally a transect walk was made involving 10 householdadh of the seven
selected farmer kebele€loser visits in and around the residential quarters of selected
households was made in order to obtast hand observation on all aspects of village chicken

production of the study area.

All suitable data such as; type of chicken production systdinock characteristics and
performance chicken and egg marketingystem quality of eggs andonstraintsof the
prevailing chicken production and marketing systemese gathered from individuathicken
owner farmers, extension officeed key informants. Besides; data on chicken and egg
marketing systems of the study area were collected inbenviewedvillage chiclen owners,
middlemenon weekly based$or a year(2007/08) All the urban and rural markets were

assessed once/month in all seasons of the year, including holydays.
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Errors in data collection were minimized through the use of carefully traineshezators
(research technical assistants) and through the retention of their services through out the
course of the field data collectioNarious types of equipments were used for egg quality
assessment study and some of these equipments were preseAtetexn2. Some of the

internal and external egg quality traits measured in this study were:

|. External egg quality parametedentified in the study

1. Egg weight (g)(using digital balance)

2. Shell thickness (mmjusing digital caliper)

3. Dried Shell weighig), (using drying oven)

4. Egg shape index (%lcalculated as: (egg width/egg length)*100)

5. Egg shell color (visual observation)

Il. Internal egg quality parameters

1. Yolk height (mm),(using tripod micrometer)

2. Albumen height (mm)(using tripod micrometer)

3. Presence of blood spot and meat spasual observation)

4. Yolk color (measured using coléun, rangedl-15),

5. HoughUnit (HU), (calculated using albumen height and egg weight calculated using the
formula; HU = 100log (AH-1.7EW"+7.6) (Haugh, 1937)where; HU = Hough nit,

AH = Albumen height an&W = Egg weight
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3.4. Data management and statistical analysis

The qualitative and quantitative datets were analyzed using appropriate statistical analysis
software (SPSS, 2002). The Dwan multiple rangegest and LSD weraused to locate
treatment means that are significantly different. Pearson correlation analysis was conducted to
describe chicken production performance and egg quality indicatdime specifically
descriptive statistics and General Linddodel (GLM) were used for this study. Tables and

figures were used to prest summary statistics such as mezid,and percentages.

The phenotypic correlation values related toititernal and external egg quality traits were
determined by the Pears@uorrelation Analysis. The estimations are made by using SPSS soft
ware program, version 12 (SPSS for Windows, 2002) and GenStat statistical software
program, version 7.2 (Genstat. 200The following regression models were employed as
applicable to eachase:Y = a + bx 6imple linear regressionY = a + b X; + X+ € &y
(multiple regressions where; Y = dependent or response variable, a = intercept (the value of
the dependent variable when the independent is zero), b = regression coefficient tred

independent variabl@he following linear modelsased during analysis of quantitative data:

1. Model statement regarding the effect of agplogical differences on various productive
and reproductive parameter of the studied local chicken ecotype.

Yi=p+m+{

WhereYj is the chicken performance parameter estimate forjhiréagro ecology, p is the
overall mean, ms the fixed #ect of agreecology (i=3; Highland, Midaltitude and Lowland)

a n gis the residual error.
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2. Model statement regarding the effect wfarket type (ordinary weekly market days Vs
major holyday marketg)n prices of chicken productgifferent age & sex birds and eggs).
Yi=p+m+{

WhereYj is themarketparamete(price) estimate for bird j on markietu is the overall mean,

m; is the fixed effect ofmarket type (i=6; ordinary weekly market day, or selected major
holyday market days, ie., Eves of Eth. new year, Meskel, Gas&d; and Muslim holydays

a n gis thk residual error.

3. Model statement about the effect of agroological differences on distance traveled by
chicken owmr households to the nearby local markets and urban markets.

Yi=p+m-+y

WhereY j is the distance traveled by household j in agro ecalogys the overall mean, iiis

the fixed effect of agr@cology (i=3; Highland, Miehltitude and Lowland) an(tﬂ is the

residual error.

4. Model statement about the effect of agroology and season on the prices of different
chicken products.

Yik =H+m+g+ j

WhereYiy is the price of K chicken product (live bird or egg) during tH2geason in the"i
agroecology M is the overall mean, ins the fixed effect of agrecology (i=3; Highland,
Mid-altitude and Lowland),; s the fixed effect of season (i=Rry seasorand Rainyseasoh

a n gis the residual error
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4. Results and discussions

4.1.Householtcharacteristics

The household characteristics of interviewed village chicken owner households were
presented in table 3. Accordingly; from the total of 280 interview#dge chiken owners,

208 (74.4%) were males and 72 (Zb)owere females. 75% of interviewed chicken owners
were household heads and 25% were other members of the household. The average age of
respondents was 40.9 years (range&/ 2P Regarding education level @spondents; 833%

were illiterate, 31.1% hablasic edud#on (Reading & writing), 21.4% hagrimary education

and 8.2%hadsecondary education & above. The number of illiterates observed in this study

waslower than the reported 82.1% for Noittest Ethioja (Halima,2007).

The result of the study indicated that 94.6 % of interviewed households were male headed and
5.4% female headed. Regarding marital status; 88.9% of interviewed households were
married. The average family size per household of the stiiigda was @. (ranged 112).
The average family size identified in the study wereda was higher than the national average of
5.2 persons (C& 2003) and the reported 5.4 fhiorth-West Amhara (Halima, 2007).€dzxail

of the household age structwkthe stuly weredavas presented in appendix table 7.3.1.

4.2. Land holding

The average total land holding per household of the study wereda, used for different farming
activities, was 1.223 ha (ranged81.52), with a SD of 1.23 ha. The result was similar with
the reported 1.28ha land holding/household of N@vést Amhara by Halima (2007), but

higher than the national average of 1.02 ha (EEA, 2002).
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Table3.Socioeconomic status of respondent chicken owners of the study area (N=280)

Agro-ecology of the study wereda  Grand

Variables

High-land Mid-altitude Low-land mean

Sex of Respondent households (%)
Male 72.5 75.8 75 74.6
Female 27.5 24.2 25 254
Average age of respoadts (years) 40.74% 40.9° 40.94% 40.86

Education status of respondents (%
llliterate 38.8 36.7 43.8 39.3
Reading & writing 31.3 38.3 20 31.1
primary education 21.3 16.7 28.8 21.4

secondary education & abov 8.8 8.3 7.5 8.2

Average family sizéth (MearSD) 6.44+2.4% 6.11+2.02% 6.07+2.1% 6.19+2.17
Marital Status of households (%)

Married 85 90.8 90 88.9
Single 1.3 0.8 1.3 1.1
Divorced 2.5 6.7 5 5
Widowed 11.3 1.7 3.8 5

Land holding/household (ha)
Total land holding (MeatSD) 0.84%.84 1.29°+1.29 15%+1.52 1.23+1.23
Livestock Holding (M of animals)

Cows 0.86 1.1 0.96 0.99
Oxen 1.36 1.75 2.05 1.73
Heifers & Steers 0.46 0.68 0.67 0.62
Calves 0.84 0.82 0.79 0.81
Total cattle size/hh (Mea$D) 3.542.9%  4.4+3.9% 4.4+3.8% 4.16+3.6
Sheep 2.71 2.34 1.61 2.24
Goats 0.6 0.1 0.1 0.25
Donkey 0.51 0.61 0.47 0.54
Muled 0.01 0.01 0.05 0.02
Horses 0.1 - 0.01 0.03

Total chicken size/hh (Mea$D) 11.6*49.7 13.9%49.7 13.4%10.1 13.1+10

b | east square means with diffatesuperscripts within a raw are significantly different
(P < 0.05);SD = Standard deviation
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The average land holding/household identified and presented above did not include the
communal grazing land, which was observed in each of the espatise study farmer
kebeles of the study weredehe total land holding/household showed a significhffiérence

with the type of agreecologies of the study areBhe highest (1.52h)dand holding/household

was recorded in the lowland ageoology andhe lowest land holding/household (0.84ha) was
recorded in the high land agewxology. It was attributed to the presence of low available

arable land and relatively high population pressure in the highlands and vise versa in lowlands.

The result of the auent study also showed that there was statistically important correlation
between the total family sizes and other household characteristics like; total farm size of
household, back yard size of household, total cattle size/hh and total chicken fldbk size
(appendix table 7.3.6Because of the fact that crop production was the main occupation for
farmers of the study areahe major proportin of the land wasised forcrop production
activity. Maize was identified as the first major type of crop growrihie area. Teff, wheat

and millet were the discovered as the other main crop types grown in the study area.

4.3. Livestock production and holding

Among the largelivestock species, cattle were dominant in the study wereda rfend t
majorities of the farmer usedthem as sources of draft powkdlowed by milk and milk
products. It was identified th&9.5 % of cattlekept in the study area were local zebu types
and thesources of these animals wenarket purchase drgift from relativesduring wedahg.

Appendix table 7.3.2 showd=ails of the purpose livestock in theea, other than chicken.
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According to the result of the current studhe taverage livestock holding/householdthe
study weredavas; 4.16for cattle,2.24 for sheep0.25for goats,0.54 for donkeys,0.02 for
mules,0.03 for horses and 3.1 forchicken(Table 3) The number of cattle, sheep, donkey
and chicken holding/household found in this study was hig¢fen the findings of Adugna
andSaid (1992), in mixed production system of Wday#tone, which estimated; 3.6 cattle, 0.1
donkeys and 2.1 chickenghe livestock holding in TLIhousehold of the study wereda was

presented in appendix table 7.3.3.

The result of the current study revealed that sale of aniaralsanimal products waan
important source of household cash income. In addition, livestock were identified to be vital
sources of food (animal protein), prestige (determination of wealth status of households) and
organic manure for soil fertility. EqQuines were mainly used as sdtaiasport (to carry people

& harvested crops and to pullrts) and draft powefmainly horsesn highland areas).

According to interviewed village chicken owner farmers; management (handling) of sheep
was easier than that of goats, hence the populafi@heep was found higher th#mat of
goat 6s popul ation. Though the proportion o
wereda was low,hie majority of sheep popuian was found in thisagro-ecology. The
proportion of donkeys in the study areasnhigher among the total equine population. The
result of the study revealed that only few wealthy farmers owned mules and hence the
proportion of mules in the herd was small. The comparsodifferent livestock groups

according to their faction andfa me r 6 s pvasepfesented m @mpendix table 7.3.4.
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4.4. Village chicken management

4.4.1. Production system and flock size

The most dominant (82.9%) chicken production system identified in eacleegjagy of the

study wereda was scavengingeyof production system using a majority (96.8%) of local
chicken ecotypes, with only seasonal/conditionadl fegoplementation. Village birds weledt

to search for their own feed, scratching and picking on the ground while only small amounts

of grains o kitchen leftovers were supplemented, mainly during feed shortage seasons.

Similarly Safalaoh (2001) andwesyaet al. (2004) reported thaalmost 83 % bthe total

chicken population in Malawi smallholder extensive chicken production system was
indigenams chi ckends ecot ype Hign offcbiagkens kegf. Hugheecand ar g
Paul (2001) also reported that chicken production systems of Bangladesh depend mainly on
locally scavenging chickens that were reared in villages and they constituted aroré@%

of the country's chicken population.

The majortype exotic chicken breed (34) rearedby small holder farmers ahe study
wereda were Rhode Island Red (RIR) and their crosses with local chicken ecotypes. The result
of the study indicated thatllage chicken owner farmers of tiséudy area hadyn average,

125 year of experience inhicken rearing activity. The result also revealed that 47.9% of
village chicken owners started chickearing activity from their own interest and the major
(93.9 99 source of birds for parent stock was market purchiesgle 4 shows different aged

chicken flock size/household ihe study wereda.
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Table4. Chicken flock size/household Burie wereda, North West Amhafid =280)
Chicken age group

Agro Young Total flock

Hens Cocks Pullets Cockerel .
Ecology chicks Size/hh

(Meant SD) (Meant SD) (Meant SD) (Meant SD)
(Mean+ SD) (Meant SD)

High-land  3.4+2.1* 0.8+1.3° 1.6+3.3 0.7+1.8 5.1+6.2 11.6°+9.7

Mid-altitude 3.4+2.1% 0.9+1.1° 2.0+3.4 0.9+2.5 6.7+7.1 13.9%+9.7

Low-land  3.2+1.8% 1.0+.83° 3.3t5.4 1.0+2.4 4.6t5.4 13.4%+10.9

Grand mean 3.3+1.97 1.0+1.1 2.3t4.1 0.9+2.3 5.6t6.5 13.1+10.1

ab| east square means with different superscript within a column are significariéyedif

(P <0.05)

The average chicken flock size/tlsahold of the study wereda fdrens, cocks, pullets,
cockerels and young chicks wa$,1, 2.3, 0.9, 5.6, respectivelyith a total flock size of 13.1
birds and a hen to cock ratio of 3.7:1 (Table™je result was in line with Gueye (1997), who
reported a flock sizes rangeelkb birds per each African village households. A similar flock

size/household result {25) was reported by Chatterjee (2008) in India Nicorabi fowl breeds.

However,a relatiely higher flock size of 18.8 birds/household, with a hen to cock ratio of
4.4:1, was reported in Sudan by Khalafadtaal. (2001). Similarly,16 birds/household were
reported in the central highlands of Ethiopia and South coast Kenya by Tet@delI€2003) &
Njenga (2005), respectively. The result of the study revealed that the averagsiZoger
household varied between seasanainly due to availability of feed, the occurrence of

diseases & predators as well as the economic status of chickersowner
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The majority of village chicken owner farmegi®3.2%) in the study areleept village birds

only during the dry season, when availability of feed is better and risk of predators was low
The result of the current study showed that there werenawural/religious taboos against
reaing a special type of chicken, not to eat chicken products and not tcheden & eggs
(Appendix table 7.3.5). This was similar with the findings of Tadelle (2003), who reported
that there were no any cultural/religgotaboos relating to consumption of eggs and chicken

meat, like those for pig meat, in central high lands of Ethiopia

4.4.2. Chickens ecotypes available

Most village chicken in the study area showgtenotypicheterogeneityn terms of plumage
color, shak length, and comb type and growth performances. Figwigowssometype of
plumage color and comb types of local chicken found in the studyraeeeesult of the study
indicatedthat from the diverse plumage coloed was the dominant (53.9%)plor of local

chicken ecotypes in the study area, followed by white (46.1%) plumageftgloe 2).

Various research results village chicken production system of many countc@msducted by
different authors(Teketel, 1986Guéye, 1998nd Abebe, 1992, asted by Salam, 2005
also identified different lodachicken ecotypes in terms oblor, body size and productivity.
Appendix table 7.3.7 showed details of some of the plumage colors of local chicken ecotypes

identified by different authors.
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However, the result of the current study was not similar wiéhfindings of Halima (2007),

who reported that the predominant plumage color of the local chicken ecotypes in the
respective administrative zones of NeWrest Amhara was white (25.%6), followed by a
grayish mixture (22.2%) and red (1%o%h The presence of such large variations in plumage
colors of local chiken ecotypes with in the regianay be the result of their geographical

isolation as well as long periods of natural selections.

This study revealed that red was the most preferred (83.6%) plumage colosindyharea,
followed by white (83.5%). Regarding comb typdsoth single and double (rose) comb types
were bund in the study area, whil®ese comb was the most preferred (81.1%). This was
mainly attributed to the preference of consumers in the mérkgt demandand presence of

cultural attitude in favor of rogglouble)comb.

Details of thepurpose otillage chicken rearing and eggs in the study wereda \wegsented

in table 5.Sale of live birds as source ioicome was the fat most important function (54)

of rearing chiken in the study. The other purposéwitiage chicken, in order of importance,
were: egg hatching for breeding stock (45%pme consumption (44%), use of chicken for

cultural and/or religious ceremonies (36.4%) and egg production (40T&kle(5).

Theresult of the study indicates thsdle for income was thigst purpose of village chicken

for farmers found both in highland and raltitude agreecologies, but sale for income was

the second purpose for farmers found in lowland -®galogy (Table 5).This might be
attributed to the poor access of available local and urban market to village chicken producer

farmers found in lowlands (Table 14).
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Table5. Function/purpose ofillage chicken rearing and eggs in Burie wereda, tRWest Amhara(N=280)

A | Total
ro-ecolo
J i (Study Weredpn
Variables High-land Mid-altitude Low-land
1St 2nd 3I’d 4t|’l
(N=80) (N=120) (N=80)

(%) (%) (%) (%)

1St 2n d 3I'd 4th 1St 2n d 3rd 4th 1St 2n d 3I’d 4th

Purpose of chicken (%)

Sale for income 52 405 - - 67.5 275 - - 33.8 625 - - 51 435 - -
Hatching (Breeding) 48 47 5 - 325 59.2 83 - 662 28.7 5 - 49 45 6 -
Home consumption - 5 47.5 30 - 8.3 317 317 - 50 52 125 - 6.1 44 2438
Egg production - 75 5 25 - 5. 15 265 - 3.8 105 422 - 54 10 31.2
Cultural/religious

_ - - 425 393 - - 45 40 - - 325 30 - - 40 36.4
ceremonies
To entertain guests - - - 57 - - - 1.8 - - - 153 - - - 7.6
Grand total 100 100 - 100 - 100 100 100 100 100 100 100 100 100 100 100
Purpose oéggs (%)
Sale for income 15 60 17.5 18.3 429 275 75 70 18.8 14 58 21.4
Hatching 70 25 125 70.8 31.3 9.2 75 225 6.3 72 26 9.6
Home consumption 15 15 70 10.8 25.8 63.3 175 75 75 14 16 69
Grand total 100 100 100 100 100 100 100 100 100 100 100 100

1% = First purpose;" = Second purpose3= Third purpose; %4 = Forth purpose
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Similarly, Tadelle & Ogle (1996) reported that the major uses eggs in rural societies of central
Ethiopian high lands were: hatching faptacement (51.8%), sale for cash income (22.6%)
and home consumption (20.2%). Similar study indicated that the major purposes of production
of village birds in central Ethiopian high lands were: sale for income (268 )fsacrifice

or healing ceremaes (25%), replacement (20.3%) and home consumption (19.5%).

The study of Tadelle & Ogle (1996)lso showed that chicken owner farmers in central
highlands of Ethiopia, in some cases, gave live birds (8.6%) and eggs (5.4%) as a gift to
visitors and relaves, as starting capital for youthsdanewly married women. However,
Sonaiyaet al. (2004) reported that giving of live birds as sacrificial offerings in traditional

worship was not piced anymore in manshicken producers of developing countries.

The result of the current study was also in line with the findings of Soeaigia(2004), who
stated that sale of live birds for income generation was the primary goal of keeping family
chicken in developing countries. Veluw (1987) also reported singfarlts with regard to the

purpose of chicken in traditional poultry production of Northern Ghana.

The study revealed that eggs produced from village chicken could also provide a regular,
though small, incomes while the sale of live birds provided a niexéle source of cash as
required. According to interviewed village chicken owner farmersise of eggsfor
hatching/replacemenwas the first most important (724) function of eggs in the dy
wereda The second and the third purposkeggs in the studwereda weresale forcash

income (586) andhome consumption (68.6%), respectively (Table 5).
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The result othe current studyr®wed thafrom the total of 280 chicken owners interviewed
78% consumed chicken meat only during religious/cultural holid29s3% every time when
neededivailable and only 0.7%reported that they never eat chickemeat Regarding
consumption of chicken eggst is identifiedthat 52.86 of village chicken owners of the study
weredaconsumed eggs only during religious/culturdideys, 42.5% everyirne when needed

& available,2.5% when only theya sick andonly 2.26 repoted that they never eaggs.

Chicken prodcers farmers of the study wereda atsentiored some of the major advantages
and disadvantages ofillage chicke rearing, as compared keepingother livestock species
Accordingly, the first major advantage chicken rearing mentionedas its easiness to start
with relatively low initial capital47.1%) Ability of chicken to be an important source of cash
income in relatively short period of time (28.9%) and its easiness to be handled with minimum
labor, mainly by woman and children (23.9%) were the other special advantages of village

chicken earing identified from the current study

Regarding the diadvantags of rearing village chicken susceptibilityof village birds to
disease and predatomshich resulted in high mortality of birdgjas the first major limitation

as far as chicken productonsva concerned in the study were
growing seedlings at back yard, especially during planting season (24.6%) and their behavior
of creating disturbances at and around the house (7.5%) were thesmtbaffects of

scavenging birds as mentioned by chicken producers of the study area.



a7

The finding of this study was similar with ¢hreport of Anders (1997), who stated ttas

ease and efficiency of chickens to convert vegetable protein into important animal protein, the
attractiveness and acceptability chicken meat and eggs, their compegitivost and the
relative eae with which new technologies, such as health care systamdye transferred
between countries and between farnveeseimportant factors in the continuing growth of the

poultry industry in many countries.

4.4.3.Village chicken husbandry

4.4.3.1. Feed and Feediagstem

Although scavenging was the major feeding system encountered in ak@gogies of the

study wereda, 97.5% of chicken ownepsovided supplementary feed to village chicken
especidly during feed shortage seasons (Table 6). July, August and September were the most
critical months of the year that majority of chicken owners (84.3%) providedesneptary

feed Home produced grains and household leftovers were the major kinds ofsta#fds
(56.4%) supplemented by farmers. Halima (2007) also reported that 99.28% of chicken

ownersin NorthhWest Amhara provided supplementary feeds to villziges

Wheat (70.4%), maize (61.1%) and millet (55 %) were the first, second and third types of
grains provided as sufgmentary feed in the study weredaspectively, though the primary

use of these crops was for human consumption. Spreading the grain on the floor, with out
feeder, was the major (91.4%) way of providing supplementary feed. Mel@ak€2005) also
reported that only 11.4% of village chicken growers in Rushinga district of Zimbabwe

prepared feeding trough for village chicken.
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Table6. Provision & type of supplementary feeds for village chicken in the wéheei280)

Agro-ecology Total
Parameters Highland Mid altitude Low land (Study area)
(%) (%) (%) (%) (%)

Provision of supplementary feed (%) 95 100 96.3 97.5
Most critical season of the year for
provision of supplementary feed (%)
A July-Sep 92.5 84.2 753 84.3
A April-June - - 4.7 1.4
A All months (year round) 2.5 15.8 15.0 11.8
Major types of supplementary feeds
that farmers provided to birds (%)
A Grainsonly 52.5 29.2 41.2 37.2
A House hold leftoversnly - - 5 3.9
A Grains & household leftovers 42.5 70 50 56.4
A Left only scavenging 5 - 3.8 2.5
Ways of provision of supplementary
feed in the area (%)
A With feeder 5.0 8.3 5.0 6.1
A Spreading on the floor 925 90.8 91.3 91.4

The amount of supplementary feed provided/flock was not known bgrityaj95%) of
village chicken producers. The result of the study identified that matured birds were provided
with the grain it self, where as young chicken were provided with crushed/water socked feed,
depending on the age of birds. Appendix table 7.8@w~ved months of the year where

availability of chicken feed is sufficient, surplus and shortage in the study wereda.
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The presentstudy revealed tha®7.3% of chicken owners provided supplementary feed to
village chicken especially during feed shortageasens and 87.1% these farmers used crop
harvest (self produced feeds). Mapstal. (2005) also reported that 95.586the farmers in
Rushinga district of Zimbabwpgroduced their own supplementary feeds and only 4.5% used
purchased feed. The result of therrent study indicated that all chicken dgpes/breeds
were treated equally towards supplenaeptfeed. Howeveryoung chicls were the first

chicken age groups (82.9%) given priority towards supplementary feed.

All village chicken owners (100%) of ¢hstudy weredgrovided water to village chicken;
85.4%only during the dry season and 14.3 % through out the year. Concerningginenfre

of watering, most chickeproducers (78.9%) used adlibtum type (making water available
every time). Halima (2007)lso reported that 99.5% of chicken owners in Nakthst
Amhara provided water to villaggirds Thecurrentstudy revealed that the major sources of
water forvillage chicken in the study area waieer water (30.4%), spring water (284,

locally constreted underground water (21.4%) and hand operated pipe wate%{)19.7

The recurrent study indicated that majority of chicken owners (98.2%) had watering trough.
Broken clay material, locally called s h e k(B7L3%)) wooden trough (32.7%) and plastic
mace trough (28.2%) were the most widely used types of watering troughs in the study
wereda. Regarding the frequency of cleaning watering trough, 50% of chicken owners cleaned
sometimes when they remembered it and 23.9% cleaned every day. However, 24.3 % of
chicken owners having watering trough responded that they never cleaned watering trough.

Appendix tables 7.3.9 showed details of watering and other related issues of village chicken.
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4.4.3.2. Housingystem of village chicken

From the total of 280 chickemwners interviewedonly 62 farmers (22.1%grepared separate
overnight houses for village chickémable 3. Regading the housing type observed, 1%.7
were wooden bduses with corrugated iron andd% were woodn made houses with grass
roof. The majority(77.9%) of village chicken owners did not prepare over night houses and
kept birds on various night shelteringapés (some indicated in figur¢ Bicluding; perches
inside he house (45.7%), on the floomvered by bamboo made materials (27.184)eilings

of the house (3.6%) and under locally constructed sitting laesleb)1.4%).

Lack of attention to village birds, mainlgue to presence of small flock size/household
(34.6%), lack of construction materials (25%), lack of knowledge and awar@®d$%), risk
of predators (12.1%) and shortage of laboti&e (5.4%) were some of the major reasons

mentioned bychickenownerfarmers for not preparg a separate house for village chicken

Table7. Housing condition of villagehicken inBurie wereda, Nor#tWest Amhara(N=280)

Agro-ecology Total
Parameters High land Mid altitude Low land (Study area)

(%) (%) (%) (%)

Preparation of separate chicken hou 15.0 24.2 26.3 22.1
Type of night sheltering (%)

A Perch insid¢he house 47.5 37.5 56.3 45.7

A Ceilings of the house 5.0 1.7 5.0 3.6

A Floor covered by containers 325 33.3 12.5 27.2

AUnder sitting p - 3.3 - 1.4

A In separate chicken houses 15 24.2 26.3 22.1
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epart c‘hﬁgkeh hguse (Out door) Separate chicken house (Out door)

Figure3. Some pictures onight sheltering of village chickein Burie wereda




























































































































































































































































































































































