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ASSESSMENT OF SMALL RUMINANTS PRODUCTION SYSTEMS
AND ON-FARM EVALUATION OF UREA TREATED WHEAT
STRAW AND GROUNDNUT CAKE AND WHEAT BRAN MIX

FEEDING ON SHEEP BODY WEIGHT CHANGE

ABSTRACT

Assessment of the small ruminants production systesas conducted in four selected
representative rural kebeles, namely, Woheni Duirgpbé/oyenema Ambaye, Denbun and
Boko Tabo in Burie Woreda to assess the farmeraditional small ruminants
management practices, to identify and prioritize tonstraints of the small ruminants
production systems. The study was carried out giranformal and formal surveys in the
selected kebeles. The farmers interviewed in th®rnmal survey were selected
purposively and for the formal survey, by systema@ndom sampling method. In
addition, sheep/ goat flocks in the grazing fielMise selected randomly and body weight
(BW) (using hanging scale), sex and age (by deniitof the animals were measured and
recorded. Farmers in the study area rear shegwdomain purposes, for cash income and
home slaughter on festivals. On average, one hoilgsélad 3.7+2.46 heads of sheep (n =
127). There were two sheep breeds in the studylégb®/ashera and Horro. The mean
body weight of sheep in the flock was 21.6+9.34(tkg= 1211). From the current survey
result, it was evident that there were more Waskbeep (98%) in Woheni Durebetie
Kebele and more Horro sheep (92%) in Boko Tabo KeleBurie Woreda. As farmers
in the study area sell, castrate and slaughter snalea very young age, there is a
possibility of inbreeding in the sheep flocks. Thain feed resources for sheep in the area
are natural pasture and stubble grazing. In additioost farmers supplement salt and
atella (a local beertéla) residue) to their animals. There is feed shorfagdlem both
during the dry and rainy seasons in the highlangeles. Based on calculation of feed
requirement for the existing livestock per housdhtiere is a deficit of 0.7 ton DM feed
per household per year in the highland kebeles.H@neehold in the area sold on average
1.1+1.40 heads of sheep (n = 127) per year. Farmaisly sell sheep during Easter, New
Year and Christmas. Sheep from the woreda and beiging woredas and even

neighbouring region enters into the woreda for ra@ng. Among the constraints
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identified in sheep production, sheep diseasek,daadequate veterinary service and feed
and nutrient shortage are the main ones. To brimgavements in sheep production in
Burie Woreda, these constraints should be givenem@mphasis in research and
development activities that are going to be undtertan the area. The goat production

system in the study area is similar in severaleespto the sheep production system.

Two on-farm feeding trials were conducted in Arep&g/a Tiya and Sertekez kebeles in
Burie Woreda. The objectives of the trials were dwaluate the weight change
performance of the lambs when they were fed uestdd wheat straw and concentrates,
to estimate the economic feasibility and to asdassers evaluation of these feeding
practices. The lambs used in the trial were allalobreeds (Washera, Horro and
crossbreds) and of male sex. The animals useceigrdzing and wheat straw feeding trial
had an initial body weight of 20.8+3.88 kg (n = H8)d 23.3+4.37 kg (n = 32) and an
initial age of 8.7£1.68 months (n = 18) and 10.841months (n = 32), respectively. The
wheat straw that was used for the trial was treattld 5% urea. The following treatments
were used in the trials. In the grazing trial, farei traditional fattening practices and
grazing plus 200 g concentrate mix supplementhénvtheat straw feeding trial, untreated
wheat straw plus 200 g concentrate mix and ureatette wheat straw plus 200 g
concentrate mix supplement. The concentrate misisted of 75% groundnut cake (150
g) and 25% wheat bran (50 g). A completely randechidesign was employed for the on-
farm feeding trials. At the end of the feedingl&jdarmers’ were interviewed individually
and in a group to evaluate the results of the fepdiials. Economic analysis was done
using partial budget analysis. The trials were caoteldd for 86 days. The experimental
animals consumed almost all the concentrate feedoffered to them during the trials.
The animals’ consumption of urea treated and utdgdeaheat straw was very low, 52.8 g
and 7.4 g per day, respectively. There was noreifilese (P>0.05) on final BW and daily
BW gain between the treatments in the wheat stegaihg trial. But, in the grazing trial,
there was a difference (P<0.05) on final BW andydBW gain between the treatments.
The animals in the concentrate supplemented tredtaral the control group had a mean
final BW of 24.6 kg and 21.9 kg and a mean daily B&h of 43.6 g and 12.9 g per day,
respectively. Supplementation of groundnut cakewanelat bran mix to grazing sheep was
feasible based on partial budget analysis alsdahBumore, this treatment was selected to
be the best by farmers’ evaluation and has a patdat adoption by farmers. Hence, this

feeding practice can be scaled up to be widely uséte study area.
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1. INTRODUCTION

Smallholder farmers predominate in developing coestand they are entirely dependent
on agriculture for their livelihoods (Dixoet al., 2001). About 76% of the poor in
developing countries live in rural areas and twiodth of the rural people in these
countries keep livestock (Oweat al, 2005). In Ethiopia, more than 80% of the human
population depends on agriculture for their livetkds (Azage, 2005) and usually keep
livestock as pastoralists or in mixed crop livektegstems.

The livestock population of Ethiopia is currentlgtismated at 43.1 million cattle, 23.6
million sheep, 18.6 million goats, 1.7 million hess 0.3 million mules and 4.5 million
donkeys excluding nomadic areas (CSA, 2008) anliverse genetically. Small ruminant
productivity in Ethiopia is low compared with th@parent potential (EARO, 2001a).
Generally, technical and non-technical constralmist animal productivity in Ethiopia

(EARO, 2001d). Among the technical constraints, rpootrition both in quantity and

guality, diseases and low genetic potential for hbrg production hinder animal
productivity in the country. Currently, feed is timeain constraint limiting livestock

productivity in the country (Alemayehu, 2005). Tées seasonal fluctuation in feed
supply both in quantity and quality. Feed shortagd nutrient deficiency are common
during the dry season both in the highlands andaWwands of the country (Alemayehu,
2005).

Various factors contribute to the low feed suppty livestock. Grazing lands are
decreasing in area (Alemayehu, 2005). Poor sotllifgrand unreliable and seasonal
rainfall limit the amount of feed obtained from skeeareas (EARO, 2001a). Crop residues
are also low in nutritive value. The use of imprdJ¥erages by smallholder farmers is not
common. Utilization of agro-industrial by-produdts limited to urban and peri-urban

areas.

Currently, livestock depend on natural pasture ara@p residues as their main feed
resource in the country (Alemayehu, 2005). The iguaind quantity of feed produced
from the natural pasture is low (EARO, 2001b). Aduog to this source, a mean annual
yield of 4.2 ton DM per hectare can be obtainednftbe natural pasture. In addition, the



critical nutrient lacking in natural pasture wadetwto be CP during the dry season. The
same source reported that in January the CP cooftéimé natural pasture was about 3.2%
which is below maintenance requirement for rumiramtnals. Owing to this, up to 20%
body weight (BW) loss has been recorded in catd#et kentirely on natural pasture
(EARO, 2001b). It is also observed that BW gaingrduthe rainy season are lost during
the dry season. Currently, with increasing humampufaiion and demand for crop
production, grazing lands are shrinking and livektare kept in low potential lands that
are not suitable for crop production and other pses (Alemayehu, 2005). This condition
is evident in the mixed farming systems of the kigbds and mid altitude zones of

Ethiopia.

According to EARO (2001b), based on the 1990 Et@p gield data, about 14 million ton
DM crop residues is estimated to be produced ircthmtry annually. From this amount,
cereals contribute about 95% and the rest is timribation of legume residues. Crop
residues are low in CP, vitamins, minerals and sigdity (EARO, 2001b). Lignin
content of crop residues is also high. Generalhgupplemented crop residue based diets
do not maintain BW of ruminant animals. AccordingAbule (1994), a BW loss of up to
75 g per day was observed in young calves fed diekeof tef straw. In another study,
sheep fed on sole untreated wheat straw lost 33 day (Getahun, 2006). But sheep fed
on sole urea treated straw gained 10.7 g per dancé] supplementation and urea
treatment of crop residues are necessary to eftlgiatilize the available crop residues in

the country.

Urea treatment improves the nutritive value of aregidues in several ways. Generally, it
increases the nitrogen content, intake and digkstibf crop residues (Tingshuareg al.,
2002). According to the same source, urea treat@mlsot improves palatability of these
feed materials. Above all, urea is easy to handk égheaper to purchase than any other
material available for crop residue treatment (fres1986). Other than improving the
nutritive value of crop residues, urea treatmestdeveral other advantages such as killing
harmful microbes, pests and weed seeds. Hencenhdnees crop production. It also

retards mold growth and destroys parasite egggéhmanget al.,2002).

Small ruminant population of Ethiopia is one of thegest in Africa (IBC, 2007). Most of

the small ruminants population of the country iptkky smallholder farmers and small
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ruminants production in the country is traditio(@ARO, 2001a). Improvement in small
ruminants productivity can be achieved through fifieation of production constraints
and introduction of new technologies or by refinggsting practices in the system. In
Ethiopia, the small ruminant production system iffiedent agro-ecological zones is not
studied fully and farmers’ needs and productionst@mnts have not been identified
(EARO, 2001a). Assessment of the small ruminarddyction system and identification
and prioritization of the constraints of productisra prerequisite to bring improvement in
small ruminants productivity in the country. Pricration of the production constraints is
essential as it helps to use the scarce resoufiteiergly. Understanding the production
system helps to design appropriate technologiestwhie compatible with the system.
On-farm testing of new and improved practices $® anportant as solutions to constraints
are location specific and several factors affeetatioption of these practices in the system
(ILCA, 1990). In addition, various income sources farmers should be assessed as they
affect production and productivity (Low, 1989). deneral, assessment of the production
system is important to plan development and rebeactivities and bring improvements
in productivity. In Burie Woreda, small ruminantooguction and marketing systems are
not studied and precisely known and constraints rexteidentified and prioritized. In
addition, improved animal feeding practices andrthelogical, social and economic
feasibility to be adopted by smallholder farmervehaot been tested in the woreda.
Hence, assessment of the small ruminants produatidrmarketing systems and testing of
new and improved feeding practices are necessatpenworeda in order to achieve
improvements in small ruminants productivity. THere, this study was conducted with

the following objectives.

Objectives:

1. To assess the small ruminants production and magksystems and to identify
and prioritize the constraints in Burie Woreda

2. To evaluate the effect of feeding urea treated whigaw and groundnut cake and
wheat bran mix supplementation on BW change of emb

3. To estimate the economic feasibility and to asgassers evaluation of these
feeding practices

4. To assess the on-farm birth weight and growth perdmce and mortality and

causes of mortality of lambs.



2. LITERATURE REVIEW

2.1. Farming Systems Assessment

Several decades ago the performance of livestogrioa was poor (ILCA, 1990). Many
factors have contributed for the poor performantdivestock in Africa. Among the
factors, failure to understand the situation of kisEale farmers is included. It is believed
that farming systems research will provide suchvkedge. According to Low (1989),
farming systems is a new approach to developingn@ogies that will be widely adopted
by small scale farmers in developing countriesadring systems research was developed
because technologies developed on-station in dewglacountries were not adopted by
small scale farmers (Low, 1989). Lack of adoptidniexhnologies was that they were
developed without adequate knowledge of the smedlles farmers’ circumstances.
Farmers’ circumstances are determined by both palyand social factors. According to
Low (1996), knowledge of farmer circumstances abgedives is essential to evaluate
and design appropriate technologies to small Jeateers.

Livestock systems research has several phases (IL@%0). It includes the descriptive/
diagnostic phase, the design phase, the testingepaad the extension phase. In the
descriptive phase, the production system of eaehtified target group is described using
secondary data and informal survey. In this phsget groups for which intervention is
needed and factors which limit production and ineowill be identified. Generally,
constraints are identified through secondary dathiaformal surveys. Sometimes, further

in-depth studies are necessary using formal surveys

To begin agricultural research activities adequatewledge of the farming system is
necessary (Roeleveld and Broek, 1996). At the Imeginknowledge of farmers, farming
conditions and constraints faced by farmers isiatu€o achieve this result, information
must be collected and analyzed. The process ofigésn, analysis and research planning
is commonly known as the diagnostic phase (Rodleaeld Broek, 1996). This phase

includes secondary data collection and analysiernmal and formal surveys.



According to Roeleveld and Broek (1996), the infalraurvey is used to confirm and
complement the initial understanding of the systiawueloped based on secondary data.
Informal surveys are conducted through direct olz@ns and interviews with farm
families and key informants. The main techniqueniormal surveys is the open ended
interview with farm families and key informants ngia checklist. Formal surveys provide
a quantitative basis for conclusions drawn duriagier phases. In addition, it is used to
redefine target groups (recommendation domains) #mdtest hypotheses about
relationships (Roeleveld and Broek, 1996). The machnique in formal surveys is

structured interview using a questionnaire.

The success of the Green revolution in South Eas ked many people to believe that it
can be repeated in tropical areas (Mettrick, 1998 failure to produce further Green
revolutions provoked the question why it was notsgiole to many researchers.
According to Mettrick (1993), reviewing past resgaresults, it is believed that even
though the improved technologies that were gengnatre technically sound, they were
not relevant to the objectives and socio-econornnauimstances of small-scale farmers. In
addition, in some cases, they were not approptatée agro-climatic conditions of the
area. Technologies were inappropriate to farmarsumstances because researchers had
inadequate knowledge or even interest in the cistantes of small scale farmers
(Mettrick, 1993). Researchers were technology ¢emather than problem oriented. In
addition, fragmentation of research and discipinaolation led researchers only to look
at small parts of the farming system without takinp account linkages in the system.
Furthermore, researchers blanket recommendatioappropriate as it does not take into

account the diversity of farmer circumstances.

According to Mettrick (1993), small farmers do rwve the capacity to identify and
communicate their needs to the researchers. Heheeakes necessary to assess the
farming system by researchers. If researchersdfaite do these activities; farmers’
aspirations, management practices and constraimotuction will be based on common
sense of the researchers rather than analysisdatming system. This eventually leads
to the generation of technologies which are not@mpate to the small scale farmers. This
practice expends the financial budget resourcasooiuntry in vain.



According to Low (1989), in addition to farm acties attention should also be given to
non-farm non-market production (investment and oomsion) as they indirectly affect
farm production. It was observed in some Africanrdoes that farmers preferred to adopt
the less labour demanding practices even though uhderstand that additional labour
input using practices increased productivity ancbime. In some cases farmers valued
leisure more than the gains they could get fromrawed practices with additional labour
input. Studies highlighted that household membesiial areas spend their time for non-
farm non-market production activities especially mem (Low, 1989). Hence, the
significance of technologies will decrease if theympete for the time of household
members who are responsible to do such activifesording to Low (1989), off-farm
employment opportunities in an area have a sigmftiempact on on-farm productivity. It
is believed that neighbouring farmers with diffgrinff-farm employment opportunities

will have differing inclinations on on-farm actiies and productivity.

2.2. Livestock Population, Production Systems andrBductivity in Ethiopia

Ethiopia has an estimated sheep and goat populaifo20.73 and 16.3 million,
respectively (CSA, 2006). From the total numbersbéep about 74% are females and
26% males. From the total number of goats, abo@ &de females and 30% males.
According to Teferra and Abaye (1995), about 70%thaf livestock population of the
country is found in the highlands and the rest, 38%ound in the lowlands. Ethiopia’s
contribution of livestock and livestock productsth@ world market is low. This is mainly
due to the low productivity of almost all livestoskecies in the country (Seyoum and
Zinash, 1989).

There are 3 livestock production systems in thenttguTeferra and Abaye, 1995). These
are crop-related livestock production system, paih production system and private and
commercial oriented parastatal production systehe [atter production system covers
only a minor portion of the production system. Matpasture, crop residues and stubble
grazing are the main feed resources in the cragewllivestock production system. In the
highland mixed crop-livestock sub-system, the lamdntensively cultivated (EARO,

2001a). Average landholding in these areas is stmadiddition, sheep and goats are kept



in small to medium sized flocks. Small ruminantsthese areas are largely scavengers.

They depend on natural pasture, stubble or cragues as their feed resources.

In Ethiopia, the small ruminant production systendlifferent agro-ecological zones is not
studied fully and farmers’ needs and productionst@mnts have not been identified
(EARO, 2001a). According to Markos (2006), there &avo sheep production systems in
the country. These are the traditional smallholsemagement system and the private
commercial and parastatal production system. Unter traditional subsistence
smallhoder management system, there are threeystdss. These are sheep-barley or
sheep production system, mixed crop-livestock syséeéd pastoral production system.
The traditional subsistence smallholder manageragstem is the most common one in
the country. But the parastatal and commercial ycbdn system represents a minor
portion of the sheep production system in the aguiithe sheep production in the country
is based mainly on indigenous breeds. There areralesheep production constraints in
the country. These include feed scarcity, inadegudtlization of indigenous sheep
breeds, transport and infrastructural problemscipawf market information and lack of

trained personnel and absence of recording (Ma2@35).

2.3. The Concept of Marketing and Livestock Markethng Constraints in Ethiopia

Marketing includes all activities from the produderthe final consumer (ILRI, 1995). It
also includes processing and distribution systegmsallholder producers in Africa are
producers as well as consumers of their own pradaAceording to the above source,
producers will be some distance away from consunférsducers may also be highly
dispersed. The produce from these smallholder merduneeds to be assembled and
transported to the consumers. The nature of prodwaféects the nature of marketing and
distribution processes. Without markets, areas nmuaintain diversified activities to
produce their own basic needs and other materiaRI,(1995). In the presence of a
market an individual can specialize in one actiaiy sell the surplus in order to purchase
his basic needs and other materials. A region shaplecialize on the basis of a
comparative advantage. A comparative advantagdasewisen a region can produce a
good, relative to the price of other goods, moreagity than another region. In livestock
production, comparative advantage is a result ob-agological conditions particular to



that region making it suitable to certain specediactivities (ILRI, 1995). In this case,
those regions with a given agro-ecological basémdduce that good more cheaply than

another region.

Markets for a given commodity can be categorizedheynumber of sellers and buyers in
a market (Muturiet al., 2001). The theoretical extremes are perfect coitipetmany
sellers and many buyers) to monopsony/ monopolyelfiect competition a single buyer
or seller can not influence the price of a commpodiccording to Muturiet al. (2001), the
assumptions for a perfect market never hold trugnénreal world. The assumptions for a
perfect market include many buyers, many selledspgrfect information freely available
to sellers and buyers. To assess the efficien@yrofrketing system, the typical approach
is the structure, conduct and performance ana(8iguri et al, 2001). Structure refers
the number of players; conduct, the degree of ctitigpe and performance, the margins
involved in the marketing process. To assess theketiag system efficiency, it is
necessary to study the market chain of a given codityn from production to the final

consumption.

The difference between the price a producer reseane the price the consumer pays for a
commodity is termed the marketing margin (Mutetrial, 2001). Margins are a measure
of the efficiency of a marketing system. Accorditag Muturi et al (2001), all things
equal, the smaller the margin the more efficieet tiarketing machinery. In the absence
of processing, cost for transport, cost of stordmgs in transport and storage and trader’s
margin (return to his management, labour and djmféect the marketing margin. The
trader's margin is affected by the degree of coitipaton market and the efficiency of
market information flow. The less competition thexs@nd the less transparent the market
due to less information flow the higher the chanaessthe trader to increase his margin
(Muturi et al, 2001). This is achieved by paying less to thkeiseand demanding higher
prices from consumers, or both these two actiorfsrination is expensive and its flow is

not perfect.

According to Amir and Knipscheer (1989), sellingmaals on market where there are
several buyers is advantageous to the producempé&tive bidding among buyers
assures the producers of getting the best pricahigir animals. Unless the results of

increased animal production can be marketed sucdigssa new animal production
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technology will not be useful to the producers (Arand Knipscheer, 1989). Famers
evaluate production in terms of the costs and labeeded to sell their goods. Successful
animal production technologies are those that asweproduction and increase profit.
Farmers may fail to adopt new technologies due ket problems. Production and
marketing should be considered together. That meses becomes the incentive to
enhance and promote the other. According to Mugtiral. (2001), there is a positive
relationship between increased productivity of @gtural production and the
development of an adequate marketing system foagheultural products.

Ethiopia’s huge livestock population, proximityttte export markets and other conducive
conditions gave the country a comparative advantagerestock trade (Belachew and
Jemberu, 2003). There are several livestock tradomgstraints in Ethiopia. According
Belachew and Jemberu (2003), inadequate markeastnficture, absence of market
information system, absence of market orientedstmek production system, inadequate
number of exporting firms with low level of capaeg, inadequate knowledge of
international trade, low level of quarantine fa@k and procedures, prevalence of various
diseases, repeated bans, excessive cross-boetgl ittade and stiff competition are the
major challenges that hinder the smooth livestoa#td in Ethiopia. Due to lack of market
information, the available livestock markets in twintry are loosely integrated. Lack of
market information may also increase the marketiogt. The lowland pastoral areas in
the country are the major source of export anirdaks to surplus output and preferability
of the breeds in the Middle East Countries. Thélaigd areas in the country are livestock
deficit due to higher population density (Belachewd Jemberu, 2003). Livestock
especially cattle are supplied from pastoral atedke highland areas in the country. The
Ethiopian cattle, sheep and goat are the prefdivedtock types in the Middle East
Countries. This is due to the meat produced frosidhimals is organic in nature and the

meat is of good taste (Belachew and Jemberu, 2003).

2.4. Feed Resources in Ethiopia and Their Nutritig Value

There are several feed resources for livestocktlogia. The type and quantity of feed
resources in any area depends on environmentaitamsdand other factors. Currently,
according to Alemayehu (2005), natural grazing é&nowse, crop residues, improved



pasture, forage crops and agro-industrial by-prtsdace the main feed resources in the
country. According to the above source, improvestyr&@ and forage production as well

as the utilization of agro-industrial by-producssrestricted only to urban and peri-urban

intensive farms. Currently, crop residues and réfpasture are the main feed resources in
the country. Generally, forage quantity and qudlitgtuates from season to season in the
country. Feed shortage and nutrient deficienciespaevalent both in the highlands and

lowlands of the country during the dry season (frafand Abaye, 1995). It is estimated

that there is about 40 million ha pasture lanchin¢ountry (EARO, 2001b).

About 14 million ton DM crop residue is producedEthiopia (EARO, 2001b). Among
crop residues sorghum stovéef straw and maize stover account for 27, 27 and 22%,
respectively of the total crop residues yield ia dountry. Crop residues are high in lignin
content and are low in nutritive value (McDona&ldal., 2002). Crop residues are low in
CP content and low digestibility (Ranjhan, 1997hisT characteristic of crop residues
affects intake and animal productivity. Generaltppere is variation in chemical
composition and digestibility between and withimgrresidues. According to Ranjhan
(1997), crop residues are poor in minerals andniita content. As crop residues are low
in nutritive value, growth performance, milk protioa and reproduction of animals based
on these feed materials will be low. Hence suppteaieon of CP, readily fermentable
energy sources and minerals is essential to brettetbanimal performance using crop
residue based diets (EARO, 2001b).

According to EARO (2001c), Ethiopia is the secoadyést producer of wheat. According
to the same source, wheat is one of the cereaba@uopvn between 1500 to 3200 masl.
The most suitable area falls between 1900 to 27@6l.nWheat ranks"5in area of
production in the country after tef, maize, barlagd sorghum and in total grain
production, it ranks A after maize, tef and sorghum (EARO, 2001c). Indpmtivity per
hectare, wheat ranks'2following maize. Wheat is one of the cereal creysich are
believed to contribute for the country’s food gralf-sufficiency. Gojjam is one of the

important bread and durum wheat growing areasdrctiuntry.

Wheat is the second major crop grown in Burie Warafier maize (IPMS, 2007). Bread
wheat is a recently introduced crop in the woréidgproduction is expanding year to year

both in area coverage and amount of grain prodackarmers in Burie Woreda grow one
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improved variety of bread wheat called kubsa (HARS). This variety is preferred by the
farmers in the area as this variety has white geaiour, yields better and fetches good
prices on market. According to IPMS (2007), outldd total area devoted for cereal crop
production in 2005/6 production year (28,881 hahl8 ha was devoted for wheat
production in rain-fed crop production in Burie VEda. This figure puts wheat in the
second rank in area of production following maiz&,{75 ha). According to the above
source, wheat grain production is second in amfallmwing maize grain production. As
wheat is widely grown in the woreda, wheat straadpiction is also high in the woreda.
Wheat straw is poor in nutritive value. It has I&@P content and low digestibility.
According to McDonalckt al. (2002), the nutritive value of wheat straw iswppor but
the digestibility of wheat straw can be improvedotigh chemical treatment. As the
amount of wheat straw produced in the highland lesbef Burie Woreda is comparable
with maize stover production, wheat straw was $ettand used in the on-farm feeding

trial.

2.5. Nutrient Requirements and Recommended Ratiorfer Sheep Fattening

Fattening is the deposition of unused energy infth of fat within the body of the
animal (Perryet al, 2003). The objective of fattening is to make itineat tender, juicy and
of good flavour. Fattening increases the requirdnmfen protein to promote good
digestion. Fattening animals are usually full fetduse the energy which is beyond the
maintenance requirement is available for fatteninggeneral, growth is a much cheaper
form of gain than fattening. Body weight gain irogth is in the form of protein and bone
while in fattening it is in the form of fat. Abo@t25 times as much net energy is required
to form a kg of body fat as is required to formagd€ body protein (Perrgt al, 2003).
Young animals make more efficient and less expengains than older animals since
their gain is in the form of growth. On the othemi, older animals are fattened more
easily than younger animals. In older animals gdapart of the energy consumption is
available for fattening. To get rapid gains, suspupply of nutrients beyond maintenance
requirement is needed by fattening animals. Butenitrequirement for fattening depends
on the age of the animals. Young animals requireempootein, vitamins and minerals than

mature animals during fattening (Peatyal, 2003). More supply of nutrients is important
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to get rapid gains. In addition, rapid gains shottee fattening period and so it decreases

the cost of labour and other expenses.

According to Ranjhan (1997), growing lambs (15 —k&) consume 73.7 g/ kg Y¥f. For
lamb fattening of 30 kg BW, to get 150 g gain pay,d10.9 g CP and 60% TDN is
needed. In addition, 2.16 Mcal ME, 6.0% DCP and2@2Ca is required. It is also
reported that a lamb of 30 kg BW consumes 1350 gdeMday. According to Poret al.
(1995), a lamb weighing 30 kg and gaining 295 gdasr requires 0.94 kg TDN and 191 g
CP. In addition, the animal is assumed to consurive d& 4.3% of its BW per day
amounting 1.3 kg DM per day of feed. Moreover, $.6a and 3.2 g P is needed by such

animals. These recommendations are based on eka®p breeds abroad.

According to Solomoret al. (2005), an on-farm fattening study carried outwast

Wollega using 49.5% ground maize, 49.5% noug sede @and 1.0% common salt,
revealed that finished rams were 16.3% (4.0 kg)vieeathan the control group. In
addition, it was observed that the supplementedmgained approximately 49 g/ day. A
net return of Birr 40.24 / head / 84 day was edithao be obtained in this study.
Generally, authors concluded that supplementatigrearling Horro rams at a rate of 400

g/ head / day for three months as profitable isfing is done at an appropriate time.

In another study, sheep respond well to noug seakk cand/ or wheat bran

supplementation. Fentie and Solomon (2008) repaatehily BW gain in the range of

70.11 — 82.44 g/ day whdrarta sheep were supplemented with wheat bran and/wy no
seed cake mix. Un-supplemented sheep (those fedlbag) lost 9.11g per day during the
study. The authors concluded that supplementatiovheat bran, noug seed cake or their
mix improved feed conversion efficiency, total DMake and growth performance. Based
on partial budget analysis, supplementation of QP01 g NSC + 99 g WB) per day was
recommended as profitable when there is capitatggar 300 g noug seed cake per day,

when there is no capital scarcity for the producers
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A study conducted to evaluate the fattening peréorce of goats using varying hay to
concentrate ratios (groundnut cake, brewer's dmgedin and wheat bran) revealed
encouraging results in supplementing goats with centrates (Asnakew, 2005).

According to the above source, goats supplementddooncentrates showed significant
final and average daily BW gain than the controbugr (hay alone). Based on the
economic analysis of the feeding practice, 50% entrate level was recommended as
profitable if capital is not a constraint. Generalbased on the fattening performance,
carcass characteristics and economic analysiseofettding practice, the diet containing

20% concentrate level was recommended as the optifoufeedlot fattening of goats.

According to Simret (2005), a study conducted taleate the effect of wheat bran and
groundnut cake on performance of Somali goats) &ind average daily BW gain of the
concentrate supplemented groups was significaimglyen (P<0.05) than the control group.
On average, the concentrate supplemented groupsdya the range of 39.9 — 44.7 g/
day. On the other hand, the goats in the contmlgion average lost 30.2 g/ day. In this
study, the author recommended 200 g concentrate (B5% wheat bran and 75%
groundnut cake on Dm basis) as economical. In gérnigased on previous research, there
is a recommended level of concentrate supplementati sheep fattening. The studies
were done on growth performance of Horro sheepmFthese on station studies,
supplementation of 300 — 400 g/ day of maize gemd noug cake in a 50:50 mix is
recommended (EARO, 2001a).
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3. MATERIALS AND METHODS

3.1. Description of the Study Area

Burie Woreda is located between 10N%nd 10°429'N and between 36°5P’E and
37°79"E in Amhara National Regional State, Ethiopia.dslan estimated area of 838.9
square kilometers with altitude range of 713 — 26@s| (BOFED, 2008; IPMS, 2007).
The rainy season in Burie is from May to Septembigh a monomodal pattern and a
mean annual rainfall of 1386 — 1757 mm (IPMS, 20@&cording to IPMS (2007), the
long term annual temperature of Burie ranges frehPQ@ to 24 °C. As the woreda has
different ecological settings, it is suitable foifferent crops and livestock species
production. The farming system, livestock produtt@nd livestock population of the

woreda is adequately described in IPMS (2007).

Agro-ecologically, the woreda is classified intootaub agro-ecological zones (M1-4 and
M2-5) (Appendix Figure 3; Appendix Table 1). Thevetage of M1- 4 in the woreda is
51.5% and the coverage of M2-5 in the woreda i8%3(BOFED, 2008). According to
MOA (2000), the M2-5 (tepid to cool moist mountaersd plateau) has a high potential
for rain-fed and irrigated agriculture and livestquroduction. The major constraints in
agriculture in this zone are believed to be smkam and deforestation. The M1-4 (hot to
warm moist gorges) zone has a potential for aftateEs, incense and bamboo harvesting.
The major constraints in agriculture in this arealzelieved to be topography, soil erosion
and deforestation. There are three solil types ineBworeda (IPMS, 2007). These are
Humic Nitosols (63%), Eutric Cambisols (20%) andtrieuVertisols (17%) (Appendix
Figure 8). The land use pattern in the woreda stssf about 46.6% cultivated land,
16.3% wasteland, 14.8% shrub, 8.4% natural fo#t.construction (roads and houses),

1% perennial crops and 0.3% water bodies (O0ARD72QAppendix Figure 6).

According to OoARD (2007), in Burie Woreda about6% of the total area is cultivated
and average household cultivated landholding isuthdd ha. Human population of the
woreda is estimated at 174,957, of which 143,558/4glive in rural areas (BOFED,
2008) organized into 22 rural kebeles and 2 tovgo@ations (Appendix Figure 2). The

main cereal crops grown in the woreda include maiteat,tef, finger millet and barley.
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3.2. Assessment of Small Ruminants Production Syste

3.2.1. Informal survey

Before beginning the informal survey, secondaryadegere collected from Burie Woreda
IPMS Office, Burie Woreda Agricultural and Rural\izdopment Office, Amhara Region
Agricultural and Rural Development Bureau (BOARB)reau of Finance and Economic
Development (BOFED) and Environmental Protectiomd.@Administration and Use
Authority (EPLAUA). Data regarding livestock pradtion, human population, agro-
ecology, agro-climatic zones, area of the woredap @roduction and other basic data
about the woreda were collected from these soui&sed on the secondary data, rural
and urban kebeles of the woreda were identifiedcuiteria were set to select the kebeles
for the study. Urban kebeles of the woreda weréuebecl from the selection. Based on the
secondary data and participation of woreda livdstmad crop experts, 4 representative
rural kebeles were selected for the study. Theer@itused for selection of the study
kebeles are agro-climatic and agro-ecological zohethe kebele, sheep and goat
population and density, accessibility by vehiclel mon-adjacent kebeles to one another.
The selected kebeles were Woheni Durebetie (D&gayenema Ambaye (Woina Dega),
Denbun (Woina Dega) and Boko Tabo (Kolla). Smalminant population, human
population and area of these kebeles are giverppeAdix Tables 4, 5 and 6. To calculate
the feed balance in the study area the mean nuaibeestock species owned by a HH
was converted into TLU (ILCA, 1990) (Appendix Tallg). One TLU is the equivalent of

one bovine animal of 250 kg BW.

Farmers for the interview were selected purposivedyn the selected kebeles (Woheni
Durebetie, Woyenema Ambaye, Denbun and Boko Tdbm) key informant interviews,
kebele administrators and religious leaders welectsl and interviewed. For individual
interviews, farmers who are involved in sheep pobidn and from various economic
statuses (poor, medium and rich (based on resfideners’ evaluation)) were selected and
interviewed. During key and individual interviewestion, those farmers who lived in the
area for several years were selected and interdewer the group interview, farmers

from different age, economic status and gender weteded.
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For the informal survey, checklist covering breeatsl breeding, feeds and feeding,
disease and disease control and production comistrand solutions to the constraints
identified as perceived by the farmers was prepdoedhe study (Appendix 3). The
interviews were done by a group of interviewerse@arson conducted the interview and
the others took notes based on the response ofatheer(s). During the interviews,
clarification was asked by the interviewer and tlo¢e takers on points which were not
clear and those points which needed further ctation. At the end of the interviews
constraints to sheep production were first listednal After that priorities were set using
pair-wise ranking method for each kebele and sitigteordinal ranking method for the
woreda (ARARI, 2005). In addition, solutions foetproblems identified were asked from
the producers. Generally, interviews for sheep goat production were done separately.
That is different individual, key informant and gpminterviews were conducted to study
the two production systems (Appendix Tables 2 gnd¥is was done because there was a
difference in sheep and goat production and owieislthe study area. At the end of the
field work, during the evenings, notes taken during day time were summarized in a
group by the field team group discussion. Basedhendata taken during the field work,
the real farmers’ responses were recorded in thararies, which were later discussed
with a group of farmers to confirm the correctnesghe information. Based on the group
response, corrections to the summaries were matiéhannitial final report was prepared

based on these processes.

To assess the nature of the flock structure, date wollected from each kebele during the
informal survey field work. Flocks in each kebeleres randomly selected in the grazing
fields and each and every animal in the flock wasght, measured and the data were
recorded. Data on sex, age, heart girth, BW anddb(eot applicable for goats) of each
sheep/ goat was taken and recorded. Body weighheofanimals was measured using
hanging scale. Age of the animals was estimateddoaa observation of their dentition
(Girma and Alemu, 2008).

During the informal survey process, observationeeweade in the selected study kebeles.
Observations were made on randomly selected holosetend communally owned
resources (grazing lands, water sources, etc).ath eandomly selected farm, in the

presence of the owner, sheep houses, their cleaeihgring of animals and the materials
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from which they were constructed from were obsemed recorded. In communally held
resources, observations were made together witblalewment agents (DAS) in the kebeles
and the nature and condition of the grazing lan@der resources and herding of animals.
In addition, photographs were taken and discussiatis the farmers in their respective

areas were undertaken and the data were recorded.

3.2.2. Formal survey

Based on the informal survey result, questionname prepared and pretested (Appendix
4). For the goat production formal survey, the ghpmeduction questionnaire was used
with minor modifications. The formal survey was daoted on the same kebeles that
were used for the informal survey study. Farmetsruiewed were selected from the
kebele list by systematic random sampling methodinkerators from each kebele were
selected and trained on data collection. The caims&r for sheep production were

prioritized using single list weighted category é&dsanking method (ARARI, 2005).

3.2.3. Marketing of small ruminants

Data on reason for sheep/ goat sale, disposalteutied frequency, age and sex of
disposed animals and time of disposal were colieckéarket linkages were assessed
through secondary data and informal survey. Intaudithree markets namely Derequa,
Burie and Kuche (Appendix Figure 21) were selecded used for the study in the
woreda. From the selected markets, price of shgeg/ traded was recorded on the basis
of size and sex group on selected market days. Basheep/ goats were selected from
each class (age and sex group) and were weighadinOdestination and mode of
transport were also recorded. In addition, on tleécted market places informal
interviews were conducted to assess the naturdedpsand goat sellers and buyers in
these market places. Based on these data, questesinvere developed for sheep/ goat
sellers and buyers (Appendix 5 and 6). On the smlemarket places and on selected
market days, sellers and buyers were selected magdbbom the market and were

interviewed. In addition, traders in each markedcpl were selected and interviewed
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during the study at what price they bought sheeat gn one market, in which market

place they sold the animals and at what price stody the animals at these market places.

3.3. On-farm Feeding Trial on Sheep Using Urea Tread Wheat Straw and

Concentrates

3.3.1. Selection of kebeles

As wheat production was not the dominant crop lected kebeles used for the survey
other kebeles were selected for the on-farm feettialy. Three kebeles, namely, Arebesi,
Tiya Tiya and Sertekez kebeles were selected baseailability of wheat straw, sheep
population, climate and accessibility (Appendix g 2). All the kebeles selected fall in

the Woina Dega agro-climatic zone of the woreda.

3.3.2. Selection of households and animals

Before selecting participating farmers, the resigierh each selected kebele who had sheep
and wheat straw were gathered for a brief oriemtatibout the trial. Farmers who were
willing to participate, representative of the asead fulfill the criteria set (ownership of
adequate experimental animals, wheat straw, wilsg to participate in the data
collection until the end of the experiment, etcyeveelected to participate in the on-farm
feeding trial. The concentrate feed supplementsnanhealth care fees, urea and other
materials required for urea treatment (plastic sheatering can, etc) and the feeding trial
were provided by ALRC (Andassa Livestock Researemt€r), whereas experimental
sheep, wheat straw and labour for urea treatmemé \weovided by the participating
farmers. In addition, at the beginning of the stuidymers were trained how to manage
and feed the animals during the trial period. Themals selected and used from the
participating farmers were local breeds and of nsabe In the grazing trial, there were 12
Washera, 4 Horro and 2 crossbred sheep. In thetvgh@av feeding trial, there were 28
Washera, 2 Horro and 2 crossbred sheep. The lasdukin the grazing and wheat straw
feeding trials had an initial age of 8.7 months=(@48, SD = 1.68) and 10.2 months (n =
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32, SD = 1.84), respectively. The initial BW of tArimals is given in Tables 42 and 43.
Those animals which were in good health and bodwylition were selected and used in

the trial.

3.3.3. Urea treatment method

The wheat straw was treated with 5% urea. To tte@tkg wheat straw, 5 kg urea and 80
liters of water was used (Preston, 1986: Chenogtkayouli, 1997; Tinshuanegt al,
2002). After applying the urea solution to the wiheeaw and thorough mixing, the straw
was placed in a pit with a dimension of 1.8 ¢hm X 1.5 m X1 m; width, length and
depth). The floor, walls and top of the pit wereeed with plastic sheets and a thin layer
of crop residue and soil was applied at the toge Uifea treatment was done in February
2008. The pit was left undisturbed for two month&er two months, the pit was opened
and the daily feed offer (urea treated wheat straag taken out daily from the pit and
allowed to ventilate (about 12 hours) to dispefse free ammonia and was fed to the
experimental animals. Due to the presence of thewurea treated straw was put out of the
pit and were put into large plastic bags, compissede air tight by binding the mouth
of the plastic bags with a string and put into bloeise of the farmer and were fed to the

animals.

3.3.4. Treatments and experimental design

There were two experiments per each kebele. In eatdtted kebele (except Sertekez
kebele, as it was difficult to get farmers with qdate resources for the trials), 8 farmers
having two intact rams were selected for each ex@t. All the selected animals for the
experiment were weighed with hanging scale andtfygdh measured at the beginning of
the preliminary period. A completely randomizedigeswvas employed for the two on-
farm trials. Treatments were allocated to the erpemtal units randomly using a lottery
method. At the beginning, based on random allonatb treatments, farmers were
informed to which animal to supplement the expentakfeed during the trial (Grazing
experiment). There were 8 replicates per treatmeneach kebele (except Sertekez

kebele). The treatments are the following:
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A. Grazing experiment

T1. Farmers practice (Grazing plus farmers’ tradial fattening practice
(Supplementation of food leftoveatella and maize grain every three/ four day’s
interval))

T2. Grazing + 200 g concentrate mix (75% groundraite (GNC) + 25% wheat
bran (WB))

B. Wheat straw feeding experiment
T1. Untreated wheat straw + 200 g catrege mix (75% GNC + 25% WB)

T2. Urea treated wheat straw + 200 g concentratg 1% GNC + 25% WB)

3.3.5. Animal management

The rams used for the trial were treated for irdkparasites (Albendazole (300 mg/ head)
and Fasinex (250 mg/ head)) and were vaccinateidsigaree locally common diseases
(Anthrax (0.5 ml/ head), pasteurellosis (1 ml/ Head enterotoxaemia (1 ml/ head)) at
the beginning of the trial. They were not treateddxternal parasites as the problem was
not common in the area. Other management practiee® the same as farmers’
traditional practices in the area. But the managerpeactice of farmers during the trial
was observed and recorded during the trial. Theemxgntal animals were offered
groundnut cake and wheat bran mix daily accordinthé treatments. They were offered
200 g concentrate feed (75% GNC + 25% WB) per hmsadday during the trial period.
The concentrate feed consisted of 75% groundnu ¢E&0 g) and 25% wheat bran (50 g)
based on the results of Getnet (1998). The coretenfieeds were purchased from the local
market. The animals were fed concentrate feedwvitheally. The experimental sheep in
the wheat straw feeding trial were offered 500 geatlstraw per head per day based on
their initial body weight. All the experimental sfpewere also offered water and common

saltad libitum
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3.3.6. Feed intake and body weight measurement

The feeding trials were conducted for 86 days dffedays of adaptation to the treatment
feeds. The trials were conducted from May to Au@@18. Feed offered and feed refusal
of wheat straw and concentrate supplement mix wezighed and recorded every week
by the data collectors in each kebele throughaeitrial period. Daily average feed intake
was estimated as the difference between the anaiured offered less the feed refusal
based on the data that were collected every wdak BW of the experimental sheep was

measured every week and recorded.

3.3.7. Sampling of feeds and laboratory analysis

Samples of feed offered were collected (urea tdeated untreated wheat straw) every
week from each patrticipating farmer. Samples ofceotrates were collected from the
concentrate feed distributed to the farmers. Tepses collected were saved in plastic
bags. Feed samples (wheat straw) for each treatin@mt each kebele were mixed
thoroughly to reduce the chemical analysis costsamdsamples were taken for laboratory
analysis at the end of the trial. The samples waredried, ground (Osugt al, 1993) and
laboratory analysis was done. Samples were analigredM, ash and CP according to
AOAC (1980). Neutral detergent fiber (NDF), acidtetgent fiber (ADF) and acid
detergent lignin (ADL) were analyzed according tanvVSoest and Robertson (198%).
vitro digestibility of the feed samples was also doridefand Terry, 1963).

3.3.8. Farmers’ assessment of the feeding practices

At the end of the feeding trial, farmers’ were mtewed individually and in a group to
evaluate the results of the feeding trial. Farmmezse asked on their opinion about animal
performance, future adoption of the feeding practising their own resources, constraints
encountered during the trial and their selectiontled best treatments. In the group
interviews, non-participating farmers who were héigurs of the on-farm feeding trial

participating farmers were included in the discoissi
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3.3.9. Economic analysis of the feeding trials

Economic analysis was done using partial budgetysisa(Upton, 1979). Price of
concentrate feed mix, estimated buying and seftiagket prices of animals, price of urea
and labour cost for urea treatment were recordddiaad for the analysis. For labour cost,
first the average of each kebele was calculatedtlagw the average of the three kebeles
was calculated and used for the analysis. Frond#ta collected, net income (NI) and

marginal rate of return (MRR) were calculated ughmgyfollowing formulas.
1. NI=TR-TVC
2. ANI=ATR -ATVC

3. MRR =ANI/ ATVC*100

3.4. Monitoring Sheep Reproduction, Lamb Growth andMortality

The study was conducted for 6 months in three sgmtative kebeles of the woreda,
namely, Woheni Durebeite, Woyenema Ambaye and Bdkbo. One kebele was
excluded due to the illness and absence of the adkactor from the area. From each
kebele 20 farmers having 5 or more breeding ewea® welected randomly. Breeding
females in each selected kebele and household entified and recorded in a data
recording format including their colour, sex, agel @reed together with their owner’s
data (name, sex, age, etc) and they were giverutbbers. In the selected farms, animals
born, date of birth, their sex and type of birthreveecorded and the animals born were
identified by their own colour, sex, breed and tlgeims ID and their owner’s data. The
BW of lambs born was taken in the first 24 hourerabirth and after that at 2 weeks
interval during the study. Mortality of lambs anduses of mortality were recorded. In
addition, the total number of sheep present in damksehold every week, sheep loses,
causes of sheep loses, purchasing practices awmhdeedisease control and housing

practices of each farmer were recorded by datacolis every week in each kebele.
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3.5. Statistical Analysis

The data collected from the formal survey of tharfeebeles, on-farm trials and the
market data were analyzed through descriptive stizdi (landholding per HH, sheep
number per HH, percentages, etc) and analysis rdnee (land holding per HH, mean
livestock holding per HH, body weight of animalsinmber of animals offered for sale per
one market day per market place, price of animals lgpad/ kg, number of animals
brought for sale per one seller per market day, Abi@h weight, growth rate, feed intake
and number of sheep lose per HH) using SPSS #talisbftware (SPSS 12.0, 2003). For
the on-farm trials, initial BW was used as a coaiaiin the analysis of variance. The

following models were used for the data analysisstB, 2001; Montgomery, 2001):
1. Assessment of the production system:
Yij = 1 + t+¢; where
Y; = the response of thB HH in the I"kebele
K = grand mean
t; = effect due to thé"ikebele
gj = random error effect
2. Marketing of small ruminants
Yij = 1 + I+¢j; where
Y; = the response of thE $heep in the"imarket
KM = grand mean
t; = effect due to thé"imarket
gj = random error effect
3. On-fam feeding trial
a. Grazing experiment
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Yi = 1 +B(Xj — X..) + I +&j, where
Yi; = the response of th8 $heep receiving th&treatment
KM = grand mean
t; = effect due to théitreatment
B = linear regression coefficient
Xj = measurement of covariate
X.. = mean of xij values
gj = random error effect
b. Wheat straw feeding experiment
Yik = p +B(Xj —X..) +1+ by + (tb); + &, where

Yix = the response of thé"lsheep receiving thd' ureatreatment and"j wheat
variety

M = grand mean

B = linear regression coefficient

Xj = measurement of covariate

X.. = mean of xvalues

t; = effect due to urea treatment

by = effect due to wheat variety

(tb); = interaction effect

gj = random error effect
4. Monitoring of sheep reproduction, mortality andgtio
Yij = | + 1+ g, where
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Y; = the response of th& lamb in the T'kebele
K = grand mean
t; = effect due to thé"ikebele

gj = random error effect
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4. RESULTS AND DISCUSSION

4.1. Households and Farm Characteristics in the Stly Area

The study area is characterized by mixed cropstaek system. Even though the system
is mixed crop/ livestock system, the farmers giveenremphasis to crop production in the
study area. Most of the farmers in the area hawe far crop production. On average, land
holding per household in the area is 1.3 ha (n6 8D = 1.05). This figure is lower than

that reported in North and West Shoa Zone (Agafial, 2002) and that reported by

IPMS (2007) for Burie Woreda. Farmers in the lowldebele (Boko Tabo) have more

(P<0.05) land per household than those farmersdfonrthe highland kebeles (Woheni

Durebetie, Woyenema Ambaye and Denbun) (Table Hgrd'is land scarcity in the study

area for crop production, especially in the highldebeles. From the informal survey

result (Appendix Tables 2 and 3), it is evident taad holding per household is declining

as human population in the area is increasing anldoaseholds are giving land to their
mature and landless siblings. Most of the areheridwland kebele is not suitable for crop
production even though the area is large compaiéd the available human population

(Appendix Table 4 and Appendix Figure 6).

Renting land and share cropping of land are commaime area. Those farmers who have
no oxen, female headed households, sick farmerstteogk farmers who are old-aged
either rent or share crop their land. Most of tbetlhh (newly established households) in
the area are landless. Share cropping is more contimen renting land in the area.

Landless farmers who rear livestock are disadvautag the area. There is feed scarcity
in the area as the grazing land especially in thblénd kebeles is very small in area and
is overgrazed (Appendix Table 4; Appendix Figurgsahd 13). The land owning people
have private grazing lands (29%) to feed and supghe their animals during feed

scarcity periods (during the rainy season). Butldéimelless farmers have no opportunity to

practice this.
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Table 1. Mean landholding, family size and litefateisehold members per household in

the study kebeles in Burie Woreda

Woheni Woyenema
_ Denbun Boko Tabo
Durebetie Ambaye
Variable MeanzSE MeanzSE
MeanzSE MeanzSE
N =30 N =20
N =38 N =39
Land holdin
J 0.9+0.04 0.9+0.08 1.2+0.11 3.6+0.34
per HH (ha)
Total family
_ 5.1%0.28 5.4+0.27 5.7+0.33 5.4+0.47
size
Literate family
2.5%+0.25 3.0+0.25 2.9+0.31 2.6+0.46

members

SE =Standard error; N = Number of respondents; Blegth different superscript letters within a rovea
significantly different (P<0.05)

Almost all the area of the landholding, especiatiythe highland kebeles is devoted to
crop production, but some farmers have a small @frgavate grazing land (0.04 ha) from
their own landholdings. Fallowing of land is nofpticed in the area, especially in the
highland kebeles as there is land scarcity. Buhéass practice crop rotation each year. In
the lowland kebele, those farmers who have more paiactice fallowing the land usually
for one year only. The following crops are growneich kebele in descending order of
importance. Maize, finger millet, barley, tef ancdheat in Woheni Durebetie kebele;
Maize, finger millet, tef, barley and wheat in Wogena Ambaye kebele; Maize, wheat,
finger millet, beans and tef in Denbun kebele; Magesame, pepper, tef and haricot bean

in Boko Tabo kebele.
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There are several constraints in crop productiastdand diseases are the main ones.
There is pest problem on maize, finger millet, tefans, potato, pepper in the highland
kebeles and sesame in the lowland kebele. In addithere are diseases on wheat, maize
and beans. Low soil fertility and rain shortagesome cases are also common problems.
In Woheni Durebetie kebele farmers were benefiojagrowing potato. Currently, as the
crop is being affected by disease/ pest (the rbtieoplant), growing potato in the area is
decreasing. Lack of improved seeds and fertiliaeesalso common problems in the study
area. Farmers grow improved varieties of maize,aivaad pepper in the area. The maize
varieties they use in the highland (BH-660) andtha lowland (BH-540) kebeles are
different. Among the improved crops grown in thedst area, maize is widely grown and

expanding.

Soil fertility is declining in the area. The sadl being eroded every year by rain water. In
addition, there is no fallowing and the land istisated and cropped every year. Manure
addition on the crop land has also decreased iartee due to fear of theft of cattle during
the night in the rainy season. So, farmers carrgureafrom their home and apply it on

their own crop land. Farmers apply both chemicadilliizer and manure (compost) to keep

the fertility of the soil. They also practice phyaliways of soil fertility maintenance.

The farmers in the study kebeles rear differenesypf livestock. Cattle, sheep, goat,
horse, donkey, mule and chicken rearing is commotihé area. Farmers also keep bee
colonies. The livestock population in each studgeie and average livestock holding per
household is given in Tables 2 and 3. Based onirtfegmal survey result, there is a
decreasing trend in cattle productivity in the stadtea. The number of each livestock
species per kebele has increased compared withutimder a decade or so earlier. Milk
yield in cattle has decreased due to feed shoitagk areas. It is said that body size has
decreased in cattle but calving interval in calides increased in recent decades. But the
same case is not true in sheep. The performansieeaip in the area is the same as before.

Generally, feed shortage is blamed for the entdide in cattle productivity.
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Table 2. Livestock population in the study kebateBurie Woreda

Livestock species reared Woheni Woyenema Denbun Boko Tabo
Durebetie  Ambaye

Cattle 3068 9569 4879 3772
Sheep 2394 4455 1101 1566
Goat 242 463 292 2460
Horse 70 15 0 0
Mule 1 5 7 0
Donkey 145 250 512 264
Chicken 1797 12735 2600 694

Source: IPMS (2008)

There are communal and private grazing lands instihely kebeles. The area of the
communal grazing lands differs from kebele to kebahd even it differs within one
kebele (Appendix Table 4). The area of the privatazing lands is very small. On
average, one household has 0.04 ha of privatergydand. In addition, from the total
households in the study kebeles only 29% of theséloolds have private grazing lands.
Assuming that the communal grazing lands are egudllized by all the households
found in the area and these lands being distribatedhe households equally, one
household in the study area will have 0.2 ha ofrooimal grazing land.

Most of the farmers in the area rear sheep espheamthe highland kebeles. Both land

owners and landless farmers rear sheep in the Miest.of the farmers want to increase
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Table 3. Mean livestock and bee colonies holdirggshpusehold in the study kebeles in

Burie Woreda

Woheni

Woyenema

_ Denbun Boko Tabo
Durebetie Ambaye
Livestock species
Mean+SE MeanzSE
reared MeanxSE MeantSE
N =230 N =20
N = 38 N =39
Cattle 4.1+0.50 3.8+0.51 5.2+0.57 4.6+0.71
Sheep 33%0.31 3.6+0.45 4.7+0.38 3.5+0.69
Goat 0.3+0.14 0.5+0.25 0 1.7+0.51
Horse 0.1+0.05 0.03+0.03 0 0
Donkey 0.5+0.11 0.3+0.09 0.6+0.11 0.2+0.12
Chicken 1.9+0.41 2.9+0.69 4.8+0.77 3.4°40.61
Bee colonies 0%0.15 1.5+0.56 0.3+0.21 0.1+0.10

SE = Standard error of the mean; Means with diffeuperscript letters within a row are signifidgnt
different (P<0.05)

their sheep number per household so as to incteasencome. As the area is favourable
for sheep production and as the soil fertility daadholding per household is decreasing
in the highland kebeles of the study area, farmeunst to increase their sheep number per
household and increase their income. But sheeashbse feed shortage, labour shortage
and lack of financial resources, especially to plo®r to purchase and rear sheep are
hindering its expansion. Farmers say that they $eseral heads of sheep per year due to
diseases, feed shortage (new born lambs) and predatthe study area. About 94% of
the famers got their starting sheep flock by puscim from the market. Some of the

farmers (3%) got them as a gift from parents/ nedat Most of the farmers own the sheep
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they rear and some farmers rear other farmer’spsttemad9 to get benefits from sheep

rearing.

Generally, livestock production is one of the magtivities in the area. There are several
constraints in livestock production in the areaalinthe study kebeles livestock diseases,
feed shortage and lack of adequate veterinaryceare the main constraints. In addition,
water shortage especially in the lowland kebeleoua shortage as children spend most of
their time at school and financial shortage and#t lscmodern knowledge to rear animals

are also the constraints in the area in a decrgasiority. In all the selected and study

kebeles there is no veterinary clinic availabldamers go to neighbouring kebeles to get

their sick animals treated.

In relative terms (based on the residence farmexahiation), farmers can be grouped into
poor, medium and rich farmers based on their ressurThis categorization is important
as there is a difference in sheep management betivegoor and the rich farmers (sheep
fattening, sheep sale, housing, etc). The mainuress which determine these categories
are the size of land and the number of livestockenv A farmer who is considered rich in
the highlands will not meet the criteria of a riclan in the lowland. For instance, a rich
man in the highland kebeles may not have the saee @& land of a rich man in the
lowland kebele. The lowland farmers have more lpad household than the highland
farmers (Table 1). Farmers get cash income fronnghaestock and livestock products
sale. In addition, trees (eucalyptus, in the higtd and vegetables are also minor cash
income sources in the area. Farmers spend theioesime for basic needs purchase,
purchase of seed and fertilizer, oxen, breedinghalsi and for paying the rent for their
land. Small-scale trading in livestock and hiretolar work within the kebele and in

towns are the main off-farm activities in the area.
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4.2. Sheep Production System

4.2.1. Breeds and breeding of sheep

Farmers in the area rear sheep for two main pusgpddeey rear sheep mainly to get cash
income and for home slaughter on festivals. Thials® true in most parts of Ethiopia
(EARO, 2001b; Alganesét al, 2004). Farmers in the study area on average ITakeads
of sheep (n = 127, SD = 2.46) per household. Frostotal number per

300 Breed of the sheep
I Washera

= Horro
] Crossbred

250 B Unknown

200—
Count

150—

100—

50—

0 ! !
Woheni Durebetie Woyenema... Denbun Boko Tabo

Name of kebel

Figure 1. Proportion of sheep breeds in the stwheles of Burie Woreda

household, 0.9 heads are males and 2.6 headsnaaéefe There are two sheep breeds in
the study kebeles of the woreda. These are Homlovéashera (Appendix Figures 9 and
10). The two breeds are believed to exist in thelstworeda (EARO, 2001b; Sisay,
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2002). According to Solomon (2008), these two bsesfcsheep are the main sheep breeds
found in Ethiopia among the 9 breeds of sheep ifledsn the country. There are more
Washera sheep (98.0%) in the Dega kebele (Wohereldatie) and more Horro sheep
(91.6%) in the Kolla kebele (Boko Tabo) (Table 4l dfigure 1). The proportion of the
breeds in each study kebele is differqﬁl:(1031.9, P<0.05) (Table 4). Currently, Horro
breed is being introduced to the highland kebehes\Washera breed to the Kolla kebele.
In addition, there is a sheep type which is a dness between Horro and Washera in the
study kebeles of the woreda (Appendix Figure 1he $heep breeds in the Woina Dega
kebeles (Woyenema Ambaye and Denbun) are a mixoofolHWashera and crossbreds.
The proportion of the sheep breeds in each kelselgivien in Figure 1 and Table 4.
Originally, there was Washera breed in Woheni Detieband Woyenema Ambaye
kebeles; and Horro, in Boko Tabo kebele.

Farmers say that Horro breed is more disease at dbortage resistant than Washera
breed. About 59% of the respondents said that Helmeep is more disease resistant than
Washera and the crossbred sheep found in the &wtalHorro breed is less preferable on
market compared to Washera breed by farmers imitfldand kebeles and hence fetches
lower market prices for their owners. Farmers &t Horro breed has more meat per
head than Washera breed. Horro breed also repreduocee frequently than Washera
breed (lambing interval is short). Horro sheep doih to twins usually and triplets
occasionally. But Washera sheep give birth to angbl at a time. Farmers in the highland
kebeles prefer to rear Washera sheep. The mofergioée sheep breed, Washera, in the
highland kebeles of the woreda is becoming moreeqitble to diseases recently and
death rate for the breed is high. So, the farmesastigce crossbreeding Washera with
Horro breed and get a local crossbred sheep caAltdéetin Amharic (Appendix Figure
11). They use male Washera and female Horro steegpttthe local crossbred animals.
The crossbred animals are more disease and feedaghoresistant and better in
reproduction than Washera breed. In addition, they intermediate in phenotypic
characteristics to Washera and Horro and hence dheymore preferable compared to
Horro breed. In the next generation, farmers getdiossbred females (ewes) mate with
Washera rams and get the third generation aninialsse third generation animals are

more similar to Washera. The Farmers intentionrogsbreeding is to make their animals
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disease resistant and to get more preferable amioralmarket (Washera) and home

consumption purposes. It is believed that diseasistance in animals is strongly

Table 4. Proportion of different sheep breeds ameeted count in the study kebeles of

Burie Woreda

Name of
Kebele Breed of sheep Total
Washera Horro Crossbred
Woheni Count 297 1 5 303
Durebetie Expected count 123.8 106.3 72.9 303.0
% within the kebele 98.0% 3% 1.7% 100.0%
Woyenema Count 107 100 91 298
Ambaye Expected count 121.8 104.5 71.7 298.0
% within the kebele 35.9% 33.6% 30.5% 100.0%
Denbun Count 90 41 169 300
Expected count 122.6 105.2 72.2 300.0
% within the kebele 30.0% 13.7% 56.3% 100.0%
Boko Tabo Count 0 282 26 308
Expected count 125.8 108.0 74.1 308.0
% within the kebele .0% 91.6% 8.4% 100.0%
Total Count 494 424 291 1209
Expected count 494.0 424.0 291.0 1209.0
% in all the kebele 40.9% 35.1% 24.1% 100.0%

genotypic rather than environmental effects (Chaetial, 1992). This crossbreeding
activity will endanger the two breeds. It is wedt@&blished that indigenous breeds are well
adapted to the local environmental conditions. Tlaeg resistant to diseases, feed
shortage, low level of management and harsh clov@anditions (EARO, 2001b). Hence,
crossing the two breeds which have advantageseaf dvn will endanger their survival

and utilization by farmers currently and in theuheat
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There is a possibility of inbreeding danger in #tea. Farmers mostly sell, slaughter or
castrate males at young age. In addition, the numbmales found in the system is small
in number (30.5%). Most farmers use their neighbdareeding males for breeding. The
breeding males’ age is also low. This affects teperm production (Charragt al, 1992).

In some areas, there is individual herding of shiéegks and small flock size during
herding of animals. This reduces random mating gewktic diversity in animals. More
productive animals are being sold, slaughterecastrated, so, there is a chance to reduce
the population of such animals in future generatigkccording to Sansthan and KOhler-
Rollefson (2005), animal genetic resources are vweportant for farmers and breeders.
According to this source, agricultural biodiversggfeguards the natural potential of a
farming system to adapt to changes in environmerghanging patterns of demand for
food. A great diversity of local breeds supports tivelihood of smallholder farmers.
They give products to the producers under unfavmearanvironmental conditions. So, to
the smallholder farmers those local breeds whieHaw productive are preferable to them
than those breeds which give higher yields considethe uncertain climate and attack
due to diseases. Using local breeds under suahnegtances decreases risk. According to
Gibsonet al (2006), the diversity of livestock species reprgs an irreplaceable source
of traits for livestock development in responsechanging environmental and human
needs. But, these genetic resources are beingceaxda result of changing agricultural
practices and economic, environmental and othdofscThere is a high rate of loss of
indigenous animals in developing countries. Acaagdio this same source, conservation
of livestock genetic diversity is important to miiim genetic diversity to meet the needs
of current and future utilization. In addition,altso provides genetic resources for cross-
breeding and development of new genotypes and #madds of new markets for

livestock products and services.

From the current study of the flock structure, @b6@.5% are females and 30.5% are
males in the flock (Table 5). Male animals areaitsold or slaughtered at home and their
number is less in the flock. Female animals araimet at home for breeding purposes.
From the flock structure, it is evident that thare more young animals in the flock during
the study (Figure 2). Flock structure is dynamiaature. So, the period in which the data
were collected may have contributed to this resi#t.farmers sell young male sheep
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during festivals and as the date in which the dagee collected is between New Year and

Easter, this may have contributed for the presehogore young animals in the flock.

Table 5. Proportion of male and female sheep irskieep flocks in the study kebeles of

Burie Woreda

Name of kebele Sex of the sheep
Male Female Total

Woheni Number of animals 84 219 303
Durebetie % within the kebele 27.7 72.3 100.0
Woyenema Number of animals 81 219 300
Ambaye % within the kebele 27.0 73.0 100.0

Number of animals 105 195 300
Denbun

% within the kebele 35.0 65.0 100.0

Number of animals 99 209 308
Boko Tabo o

% within the kebele 32.1 67.9 100.0

Number of animals 369 842 1211
Total

% of all the kebele 30.5 69.5 100.0
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Estimated age of the
sheep in years
[.] <lyear
B8 1-2years
2 years
8 3 years
I > 3years

Figure 2. Proportion of different age groups ofeghen the sheep flocks in the study

kebeles of Burie Woreda

There is BW difference between animals in each lkebed in each age group (Table 6
and 7). But there is no BW difference (P>0.05) leetwthe sheep breeds (Table 8). The
mean BW of sheep in each age group in differenelesband breeds is given in Appendix
Table 7and 8. The BW increased (P<0.05) with advam@age of the animals as expected.
The mean body weight of sheep in Denbun and Bolao Tkebeles was significantly
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higher (P<0.05) than Woyenema Ambaye kebele whathdcbe attributed to differences

in breed composition of the sheep flock, inbreedinéeed availability in the area.

Table 6. Mean body weight of sheep in different ggmips in the study kebeles of Burie

Woreda
Estimated age of the animal BW (kg) N
(year)
MeanzSE

<1 15.3+0.23 680
1-2 26.6+0.53 114
2 28.640.46 119
3 30.6%0.65 67
>3 31.6+0.38 231

SE = Standard error; Means with different supepsdetters within a column are significantly diféert
(P<0.05)

Farmers castrate rams for fattening purposes. Enagloy either modern or traditional
methods of castration. Lambs between the age of B2tmonths are mostly castrated.
Farmers castrate lambs during September, Octob&owember. During this time the
ambient temperature is suitable and there is moadity feed available to the animals and
the animals increase in BW and condition afterresisn. The farmers believe that if the
animals are castrated in other months, they willsbsceptible to diseases and do not

increase in BW and body condition.

38



Table 7. Mean body weight of sheep in the studyele=bin Burie Woreda

Name of kebele BW (kg) N
Mean+SE

Woheni Durebetie 21%2+:0.49 303

Woyenema Ambaye 20°£0.48 300

Denbun 22.8:0.53 300

Boko Tabo 22.%0.62 308

SE = Standard error; Means with different supepsdetters within a column are significantly diféert
(P<0.05)

Table 8. Mean body weight of sheep in differeneliein the study kebeles in Burie

Woreda
Name of kebele BW (kg) N
Mean+SE
Washera 21%0.37 494
Horro 21.5+0.51 424
Crossbreds 22°80.54 291

SE = Standard error; Means with the same supetdettpr within a column are not significantly difent
(P>0.05)

Farmers cull both male and female animals. Thehheir own criteria for culling. For
males, Horro rams are not preferred in the highleeldeles. Black coloured and poor

conditioned and small sized males are not prefemreall places. These sheep types are
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culled at an early age. They will be sold or slaegéd. For females, black coloured, old
aged, poor conditioned and those females whichalgproduce adequate milk for their
new born lambs and those ewes which have long lagnbiterval are culled. Those
female animals which give birth to small or poomdiioned lambs are culled after
lambing one or two times. Unlike the Horro ramsyidcewes are preferred for rearing in

the highland kebeles, especially for crossbreegdurgoses.

Selection of animals for rearing is common in theaaFarmers have their own criteria for
selection of animals. The selection criteria usadnfiale and female animals is different.
For males, colour, body size and tail type are mjittee most emphasis for selection.
Hence, males with large body size, brown body aoémd having white patches on their
forehead, legs and tip of the tail are selectedeMaf big body size, long body length and
fat tailed types are the most preferred. Thoseesnaiith white and off-white colour are

also preferred. In all areas black coloured mateshat preferred. In the highland kebeles,
Horro males are not preferred. For females, treeedifference in the criteria for selection
used in the study kebeles. In all areas, farmdextseemale sheep based on their colour,
body size, breed, reproductive performance and widgkd for the new born lamb. Its

pedigree is also considered when the female isnaehgrown one. Hence, females with
large body, brown and white colours or a mix ofnthare preferred. In the Kolla kebele,

farmers prefer Horro ewes and in the Woina Degalesbthey prefer crossbred females.
But in the Dega kebele farmers prefer Washera brébdse ewes which give birth to

twins and triplets are also preferred by farmerg. tins have a high rate of mortality and
less growth rate than single born lambs (Gaten®86)L So, selection of females based on
this criterion is not recommended. For female s@accolour of the sheep is not as strict

a criterion as male selection.

4.2.2. Feed resources and feeding of sheep

The main feed resources for sheep production instbdy area are natural pasture and
crop stubble grazing (Table 9). This is also truether parts of the country. According to
Alemayehu (2005), livestock are fed entirely onunat pasture and crop residues at

present in the country. According to the same smstudies estimated that natural pasture
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provides from 80 — 90% of the feed intake of tharehs and crop residues provide from
10 — 15% of the total feed intake. Farmers in theysarea usually supplement local beer
residue @tella), maize grain, food leftover and salt to their esne(Table 10).
Supplementation of agro-industrial by-productsaierand is commonly practiced only for
fattening sheep. According to EARO (2001a), in mhi@ed crop livestock system, small
ruminants depend on grazing on communal landspwallands and stubble and
occasionally supplemented with crop residues angdimold food leftover. The main feed
resources in the dry and rainy season for shedaperstudy area are different. Natural
pasture is the main feed resource during the raggson; natural pasture and stubble
grazing, in the dry season (Table 9). In the lodl&ebele, the grazing lands have more
browse species and sheep utilize these feed resoulfbese feed resources are believed to
be better in their nutritive value than naturaltpes during the dry season. In the lowland
kebele, there is more land that is available f@azgrg and hence feed shortage is not the
main problem when it is compared with the highldmibeles (Appendix Table 4 and
Appendix Figure 6).

Farmers mainly feed crop residues to cattle angl #ieo feed crop residues to sheep.
About 42.5% of the respondents feed crop residoesheep in the study area. Finger
millet straw, maize stover artéf straw feeding to sheep during feed scarcity pericd
common (in April, May, June, July and August). Farmsay that finger millet straw is
good in nutritive value. There is better animalfpenance when sheep are fed with this
material. This may be due to its low lignin contémable 12). Farmers sprinkle salt
solution ontef straw before feeding it to the animals. It is &edid that utilization of crop
residues in mixed crop/ livestock systems is gstat@lemayehu, 2005). The nutritive
value of the main feed resources found in the saréw is poor; they are low in CP and
digestibility (Table 12). So, supplementation ofinaals with better quality feeds,

especially during the dry season is essential.
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Table 9. Major feed resources for sheep duringbfit seasons in the study kebeles of

Burie Woreda

Major Sept. — Nov. Dec. — Feb. March — May June — August
feed
resource N =127 N=127 N=127 N=127

N % N % N % N %
NPO 114 90 52 41 65 51 98 77
SO 6 5 46 36 50 39 4 3
NPAS 6 5 29 23 12 10 25 20
NR 1 1 0 0 0 0 0 0

N = Number of respondents; NPO = Natural pastuhg; NPAS = Natural pasture and stubble;

SO = Stubble only; NR = No response

Farmers give boiled salt water for newly lambingesvio make them produce more milk
for their newly born lambs. The nutritive valuesat is low except in providing minerals
to the animals. Generally, there is no supplememadf better quality feeds to ewes
before and after giving birth and lambs before aftdr weaning. They only depend on

grazing and their dam’s milk, respectively.
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Table 10. Feed supplements for sheep during diffexeasons in the study kebeles of

Burie Woreda

Feed Sept. — Nov. Dec. — Feb. March — May June — August
supplement
type N =127 N =127 N =127 N =127

N % N % N % N %
MGO 27 21 12 9 14 11 7 6
AO 51 40 65 51 59 47 55 43
FLO 8 6 5 4 9 7 19 15
MGA 14 11 15 12 12 9 ) 4
MGAFL 2 2 11 9 8 6 5 4
AFL 6 5 3 2 4 3 1 1
other 16 13 15 12 18 14 14 11
NR 3 2 1 1 3 2 21 17

N = Number of respondents; AFL = Atella and fooftdeer; AO = Atella only; FO = Food leftover only;
MGA = Maize grain and atella; MGAFL = Maize gramtella and food leftover; MGO = Maize grain only;
NR = No response
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Table 11. Feed calendar for sheep in the studylésloé Burie Woreda

Feed type Months

Natural

++  ++ + + +
pasture
Stubble - L
Crop residues - - - - -
Atella - + + + +
Private

' + + - - -

grazing land
Weeds + + - - -

Maize leaves
and cobless + + - - -

maize plant
Feed shortage ++ ++

Feed
abundance

++  ++ ++

++

++

J A
++  ++
+ +
+ +
+ +
+ +
++  ++

++ = very important, + = important, - = negligible
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Table 12. Estimated mean chemical composition ®htlajor feed resources available in

the study kebeles of Burie Woreda

Feed type DM OM ADF NDF ADL CP Ca P
Natural pasture

- - - - - 3.2 - -
(Dry season)*
Natural pasture
(Rainy - - - - - 12.1 - -
season)*
Atella 91.33 94.19 - - - 18.38 0.62 0.42
Wheat straw 91.38 90.34 5189 8108 6.52 6.10 - 0

Maize stover 91.15 9252 4735 7069 563 459 0.1B12

Finger millet
89.73 89.89 4093 6954 399 412 060 0.32

straw

Barley straw 91.12 9244 48.28 73.89 6.16 235 0.4x13
Tefstraw 91.72 9223 4465 76.44 544 4.18 0.36 0.15
Sesbania sp. 89.74 88.09 13.82 2048 4.03 28.15 - 0.32
Noug seed cake 92.27 89.69 3155 37.61 12.38 31846 1.15

Maize grain 9146 92.86 4.38 - 0.81 593 0.06 0.31

ADF = Acid detergent fiber; ADL = Acid detergengtiin; Ca = Calcium; CP = Crude protein; DM = Dry
matter; NDF = Neutral detergent fiber; OM = Orgamiatter; P = Phosphorus

Source, ILRI (2008)

*Source, EARO (2001b)
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The private grazing lands in the area are veryllsfAarmers on average have 0.04 ha
private grazing land. This is also true in othexcgls due to severe shortage of land in the
highlands of Ethiopia (Abebet al, 2000). The communal grazing lands are very
overgrazed especially in the highland kebeles (AdpeFigures 12 and 13). There is feed
shortage problem during the dry and the rainy seaBeed shortage is also the main
problem in other parts of the country currently éfiget al.,2002, Alganesiet al.,2004).
About 46% of the respondents encountered feedaestin sheep production in the area.
Feed shortage occurs in the dry season from FegbtoaMay and in the rainy season,
from July to end of October as most of the are&lvalcovered by crops. As there is feed
shortage problem during the rainy season in théléngl kebeles, some farmers have
allocated private grazing lands from their landimedd to their livestock and they
supplement feed to their animals from these gralzinds (Table 11). Farmers either graze
their animals on these grazing lands or mow thessgend supplement the animals at
home. Feed supplementation from private grazingdas usually practiced from July to
end of October. Feed supplementation from privadeigg lands is done for all livestock
species especially to cattle. In addition, suppleimg maize leaves, maize stalks having
no cobs and weeds from maize fields is also predtic the highland kebeles of the study
area during this period (Table 12). From field alagon in the study area, farmers’
responses and their feed shortage coping mechangsrmds estimation of the feed
production from various sources per household éssisnation of the feed requirement of
the available livestock species per household enhighland kebeles, it is evident that
there is feed shortage problem in the highland lksbgrable 13, 14, 15 and 16). On
average, there is a deficit of 0.7 ton DM per year household. According to Lulseged
and Hailu (1985), a study conducted on the carrygagacity of natural pasture, the
authors recommended that if there is no concentesteé readily available, the medium
stocking rate (10 sheep/ ha = 1 TLU) is optimumyfear round grazing. In the highland
kebeles of the study area, one household on avdrag®.2 ha natural pasture and 3.7
TLU. Hence, for optimum productivity of livestock ithe area, one household should
share about 3.7 ha of natural pasture for yeardauazing. So, currently the livestock in
the study area may certainly depend on stubblergyaand crop residues. Generally, the
crop residues are poor in nutritive value. The igpalf the available feeds in the study

area is generally poor (Table 12).
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Optimum livestock productivity depends on the qugrdand quality of feeds fed to the
animals. Milk production, meat production, draftw®y generation, reproduction and
disease resistance largely depend on better ouatfi the animals. Hence, as there is feed
scarcity both in quantity and quality in the highdakebeles of the study area farmers are
mainly keeping livestock by feeding nearly at mamance level and hence little or no
productivity from the animals kept. The availabtarenunal grazing land in Woyenema
Ambaye kebele is lower than Denbun kebele (Apperibkle 4) and the communal
grazing lands in Woyenema Ambaye kebele are oveegréAppendix Figure 12). Sheep
disease is the main problem in Woyenema Ambaye l&ele addition, the number of
sheep death per HH in Woyenema Ambaye kebele ategréhan Denbun kebele (Table
20) and the mean body weight of the sheep in diffeage groups is also lower than other
kebeles (Appendix Table 7). This may be due taasrfeed shortage problem in this
kebele or inbreeding. The net stocking rate in Wieyea Ambaye kebele is 59 TLU per
ha while in Denbun Kebele it is 12 TLU per ha (TeaBland; Appendix Tables 4 and 11).
Net stocking rate is the actual number of TLU parofiland that is specifically allocated
to grazing (ILCA, 1990). According to Solomon anéreda (2002), a 1% increase in
inbreeding coefficient has resulted in a decreasmdy weight of lambs. In addition, dam
inbreeding has a significant (P<0.05) effect orvistat to yearling. Optimum performance
from livestock can be achieved through feedingdoequality and adequate quantity of
feed which is beyond maintenance requirement ofthmal. Hence, this condition must
be stressed in the study area and farmers in desesould feed their sheep better quality
and adequate quantity of feed for better produgtiaf their animals. According to
Kebreabet al. (2005), lack of livestock products in developoauntries is not due to lack
of livestock number. But it is mainly due to fedtbgage in both quantity and quality and
its inefficient utilization. According to Zinasmd Seyoum (1991), integration of forages
with crop production can be an option to reducefé®el shortage problem. In addition,
improvement of the quality of the cereal straws atrdtegies that aim at increasing feed
availability will reduce the feed deficit in theear.
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Table 13. Mean livestock and estimated TLU holgeghousehold in the highland

kebeles of Burie Woreda

Livestock species No. per HH TLU per HH
Cattle 4.3 3.0
Sheep 3.7 0.4

Goat 0.3 0.03

Mule 0 0
Donkey 0.4 0.2
Horse 0.1 0.04
Total TLU per HH 3.7

Total feed requirement per year ( ton DM) 8.4

HH = Household; TLU = Tropical Livestock Unit
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Table 14. Estimated total feed produced per hodddham natural pasture, stubble

and private grazing land in thehtégd kebeles of Burie Woreda

_ Total feed
Conversion
Feed resource type Area per HH produced (ton
factor

DM)
Natural pasture 0.2 2 0.3
Stubble 1.0 1 1.0
Private grazing land 0.03 2 0.1
Total (ton DM) 1.4

HH = Household; DM = Dry matter
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Table 15. Estimated total crop residue producedpasehold in the highland

kebeles of Burie Woreda

Type of crop residues  Area of Average  Total  Conversion Total feed

crop land grain grain factor produced
for that Yield yield (Quintal
crop per ha (quintal) DM)
Maize stover 0.4 63 22.4 2.0 44.7
Finger millet straw 0.2 22 4.5 15 6.7
Barley straw 0.1 26 2.2 1.2 2.6
Wheat straw 0.1 38 4.1 0.8 3.3
Tef straw 0.1 20 2.6 15 3.9
Bean 0.1 16 1.3 1.0 1.3
Pea 0.01 12 0.1 1.0 0.1
Total feed produced (ton DM) 6.3

DM = Dry matter
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Table 16. Estimated feed balance per year per holgse the highland kebeles of Burie

Woreda

_ Total feed produced (Ton
Source of feed for livestock per HH

DM)
Feed produced from natural pasture, private 14
grazing land and stubble
Feed produced from crop residues 6.3
Overall feed produced per HH 7.7
Total feed requirement per year per HH 8.4
Feed balance -0.7

HH = Household; DM = Dry matter

There are several communal grazing lands per kebbke area of the communal grazing
lands is different within as well as between thelgtkebeles in the woreda. In general, the
area of the communal grazing lands has decreasetthegs are cultivated for crop
production and used for other purposes. About 48%he farmers responded that the
communal grazing lands in their area have decreasetbrding to Alemayehu (2005),
this case is also true in other parts of the cquris the human population is rapidly
increasing, grazing lands are gradually decreaamd) shrinking and are being used for
crop production. The productivity of the communahzing lands in the study area has
also decreased. This is because the livestock atipulin the area has increased and on
the other hand the area of the grazing lands hagased. Shortage of rainfall duration in
recent decades has also contributions of its owfeed shortage, especially at the end of

the dry season.

Farmers say that there is a difference in botargoatposition of the grazing lands now
when they are compared with the previous onesed® (Cynodon spp.and other grass
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species which are annuals are decreasing. Theledsa report in botanical composition
change in the grazing lands in other parts of thentry (Alganeshet al, 2004). As
annuals are grazed before they mature and prodeds sthey will not appear in the next
generation. On the other hand, clover spediegolium spp) are increasing in amount in
the grazing lands. Improved forages are not comimdhe area. Sesbania, Napier grass,
Rhodes grass and oats are planted and used. Amesg forage crops especially sesbania
is found in most places and is common in the &faamers give sesbania leaves to cattle
mainly and to sheep occasionally. They plant seabamund their homestead. But they
do not use sesbania effectively for their livestdekding during feed scarcity periods

(during the dry season).

Farmers in the area practice sheep fattening. Thain purpose of fattening sheep is for
sale or for home consumption. Farmers use diffdiesd resources to fatten the animals.
They fatten sheep mainly for three occasions, fast&, New Year and Christmas. The
starting date for Christmas and Easter sheep fages mainly September. For New Year,
the starting month is mainly May or June. Farmess different feed resources in sheep
fattening. The animals to be fattened graze omttaral pasture and stubble during the
day time and they are given supplement feeds aehémsome cases, fattening sheep are
separated from the flock and graze in a differeatavhich is better in feed quality. The
supplements used and the amount used per day pealadiffers from household to
household. Maize, beans, different grain screenaigtla, salt, noug seed cake and food
left over are mainly supplemented to the fattershgep. From all the supplement feeds
used for sheep fattening, maize grain is widelydufe this purpose. Maize grain is
mainly roasted or boiled and salt is added befeeglihg it to the animals. The amount of
grain supplemented to the sheep depends on the-scaehomic status of the farmer. Rich
farmers give more grain to their fattening aninthian the poor ones. The animals used
for fattening are usually males. They are usuadlgtated (32%) and dewormed (36%)
before starting the fattening. Additional antheliias is given throughout the fattening
period. The starting age of the animals to be rietieis 5.7 months (n = 46, SD = 2.30).

Some farmers give anthelminitics more frequentlihir fattening sheep.
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There are many constraints in sheep fatteningarsthidy area. Diseases and feed shortage
are the main constraints in sheep fattening. Init@tg labour shortage, theft, water
shortage, low market prices in some months of #e,\knowledge shortage in fattening
animals and financial shortage are common conssram sheep fattening. Generally,
sheep fattening in the study area is more practieeently than when it is compared with

a decade or so eatrlier.

Farmers traditionally practice some wrong practicesheep fattening. They use different
levels of one feed type and varying sources of tgiplements for sheep fattening. These
have adverse effects on digestion and weight daiheoanimals. The supplements are not
given in a continuous manner, on daily basis. lditazh, farmers give more emphasis to
anthelminitics rather than better feeding. Somenés in the highland kebeles believe
that feeding food left over to fattening sheepdale has adverse effects. They believe that

if they sell food leftover fed sheep they will bew® poor.

Rivers, wells and springs are the main sourcesatémfor sheep. There is a severe water
shortage problem in the lowland kebele (Boko Tali&gnerally, farmers water their
animals 2 times per day. Water shortage in theystuda is exacerbated by irrigation of
crops during the dry season in the highland keb&8eme of the water sources in the area
also dry up in the dry season. Farmers usuallyarteo water shortage problem in April
and May. During this time to alleviate the wateprshge problem they take different
measures. They go to the next nearest water soore@ter their animals or they fetch
water and give water to their animals at home. Vifegeof sheep is mainly the
responsibility of children.

4.2.3. Housing of sheep

Farmers in the area use different types of sheapd® Sheltering sheep in the main house
is predominant in the area (58%) followed by shkepses constructed attached to the
main house (33%). In some cases a separately aotestrsheep house (9%) is also found

in the area. Sheep houses are made of locallyadaiimaterials. It is advantageous to
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build sheep houses from locally available matergaist lowers costs of production. The
type of material used for wall construction of ghéeuses is different in the highland and
the lowland kebeles. The wall is usually made afadyptus tree wood in the highland
kebeles and lowland tree wood in the lowland keb&he wall is usually plastered with
mud in the highland kebeles and plastering with nimuthe lowland kebele is not usually
common as the ambient temperature in the areagis In all places, the roof is usually
made of corrugated iron sheet (90%). In some cé@sesnade of grass (9%). The floor in
the dry season is usually earth (70%) but in soaseg stone (23%) and wooden paved
floors (7%) raised from the ground are availablalf€ 17). Wood and stone paving of
floors is usually practiced during the rainy seasdren the floor gets moist and dirty.
During this period, earth, stone and wooden paleats have values of 52%, 36% and
12%, respectively, in the area (Table 17). In &kps, sheep houses are well ventilated.
This condition is important to remove heat, moistand pollutants (ammonia) from the

house.

Cleaning of sheep houses is common in the study. &kaning sheep houses is more
frequent during the rainy season. About 46.5% efttbuseholds clean sheep houses daily
in the dry season. But in the rainy season, ab®ut @f the households clean sheep houses
daily (Table 18). Cleaning frequency also diffeetvizeen the highland and the lowland
kebeles. The highland kebeles clean sheep houses fremuently than the lowland
kebele. Cleaning frequency also differs by the tgp#oor adopted. Wooden paved floors
are less frequently cleaned. Cleaning of sheepdsoissnot common on observant days
(Sundays, St Mary day, etc) especially in the lagtlkebeles as most of the population in
these kebeles are Orthodox Christian followersafilgy is usually the responsibility of
women and children. There is no adequate clearfispeep houses especially when they

are separately constructed.
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Table 17. Type of floor adopted by farmers during diry and wet season in the study

kebeles of Burie Woreda

Dry Season Rainy season
Type of floor
N =127 N =127
N % N %
Earth 89 70 66 52
Stone 29 23 46 36
Wood 9 7 15 12

N = Number of respondents

Table 18. Cleaning frequency of sheep houses byeia during the dry and rainy season

in the study kebeles of Burie Wdare

Frequency of Dry Season Rainy season
cleaning N =127 N = 127

N % N %
Daily 59 46.5 99 78
1 times per week 28 22 10 8
2 times per week 20 16 15 12
3 times per week 20 16 3 2

N = Number of respondents
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The house type and its conditions affect animagsilth and productivity. About 90% of
the farmers have corrugated iron sheet roofed sheapes and 9% of the farmers have
grass roofed sheep houses. There is ho adequatengeof sheep houses when they are
separately constructed. From observations madeglthie informal survey, it was evident
that most of the sheep houses are not cleaned dhalyce, the floors are not clean and
dry. This may be a better place for disease caumiggnisms to multiply and proliferate.
In addition, in some cases the floor is not flahosth and sloping and has protruding
stones and surfaces. Protruding stones may inhgeahimals and predispose them to
diseases and infections. Corrugated iron sheetdobbuses may predispose the animals
to cold stress and respiratory diseases espedating the rainy season. Farmers utilize

the manure of sheep for crop production.

There is no separation of animals in the houseigiitnAll age and sex groups dwell
together. This has adverse effects on controlletingpaand maintenance of improved
genotypes on-farm (EARO, 2001b). But in most casesyly born lambs (50%) and
fattening sheep (22%) are separated from the aduhals. Some farmers tether adult
sheep and others allow them to move freely in sieeses at night. This depends on the

type of house adopted by the farmer.

4.2.4. Diseases and disease control

Sheep diseases are the main constraints for shedpgbion in the area. Based on the
informal survey result, foot rot, streptothricogimsteurellosis, orf and internal parasites
are the main sheep diseases in the area. Espepralijpant and lactating ewes in the
highland kebeles are affected by diseases. Whenadsiget sick farmers get most of the
animals treated at public vet clinics. About 80%tw# farmers take their sick animals to
vet clinics, 15% of the farmers treat the animaisigi modern drugs themselves and about
3% of them treat the animals’ using traditional megk (Table 19). Treating animals
using modern drugs is common in the lowland keb&le sources from which farmers
buy drugs mainly are private vet clinics. Medicatif sick sheep using modern drugs by
famers is true especially in the lowland kebelgh&spublic vet clinic is very remote to

them (Table 19). Farmers treat their animals usimglern drugs themselves to avoid

56



animal losses. They believe that trying to cure dhanal using modern drugs is better
than none trying and death of the animal. Farmérs practice medication using modern
drugs have no training or education on the probessiThis practice encourages the
development of disease resistant microbes in arelth.

Table 19. Measures taken by farmers when animalsiglein the study kebeles of Burie

Woreda

Measures taken Woheni Woyenema  Denbun Boko Tabo

Durebetie Ambaye
N =30 N =20

N =38 N =39

N % N % N % N %

Taking the animal to public 35 92 38 97 22 73 6 30

vet clinic

Farmers treatment using 1 3 0 0 6 20 12 60

modern drugs

Traditional treatment 1 3 0 0 1 3 2 10
Sale 0 0 0 0 1 3 0 0
other 1 3 1 3 0 0 0 0

N = Number of respondents

Farmers use traditional medicine to treat sick atsmFor orf, they spread locally made
pepper Dekug on the area of infection. They also cover it vitht porridge made déf.

For pasteurellosis, they smoke the animals with dmwg, donkey dung, pea straw or
cactus wood. For foot rot, they pierce the swellnga of infection with pointed materials
and get the pus out and wash the area with saftrwaihey also cut the ears and noses of

the sick sheep with razor blade for infectious alssss.
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Farmers encounter animal deaths due to diseaseg yaar. On average, one household
lost 0.7 heads of sheep (n = 127, SD = 1.32) tleeipus year (Table 20). There is no
difference (P>0.05) in the number of sheep deadrsHH per year. But the figure for
Woyenema Ambaye is greater than the other keb&ksds 20, 49 and 50). This may be
due to lack of feed and inbreeding in the sheegkfbs the number of male sheep found in
this kebele is lower than the others (Tables 5 andnd Appendix Table 4 and 7). In
addition, the number of sheep loss per HH in Bokbdr'kebele is also higher. This may
be due to the utilization of modern drugs by farsn@0% of the respondents), low dosage
utilization or the development of drug resistantmbes in animal health (Tables 19 and
20). There is a difference between breeds in déisezsistance. Horro sheep is believed to
resist diseases better than Washera (59% of reepts)dDue to this reason farmers in the
highland kebeles are now rearing more Horro shedglzir crossbreds. Farmers deworm
their animals frequently. About 95% of the farmdesvorm their ewes every year. About
80% of the farmers deworm their ewes 2 to 4 timasyear in the study area. They buy
the drugs from public vet clinics (59%), privatet \@inics (17%) or groceries (9%).
Farmers believe that giving anthelminitics freqlemnproves the sheep condition and
productivity. They also believe that giving anthalitics prevents the animals from
infectious diseases. Due to this reason givingedntimitics to animals by some farmers is

done beyond recommended rates.
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Table 20. Mean number of sheep deaths per HH @rigehe study kebeles of Burie

Woreda
Name of kebele Number of sheep
N
Mean+SE
Woheni Durebetie 0%%0.13 38
Woyenema Ambaye 1°40.27 39
Denbun 0.5+0.18 30
Boko Tabo 1.8:0.35 20

SE = Standard error; N = Number of respondents;ndesith the same superscript letter within a column
are not significantly different (P>0.05)

There seems to be a relationship between diseaserence and feed scarcity and nutrient
deficiency period in the area. Feed and nutrieffici@acy occurs from July to end of
October and again from February to May. Sheepenatiea get sick during these periods.
This may be due to low feed intake and nutrientotezicy which predisposes the animals
to low disease resistance. In addition, during feearcity period the sheep may consume
the locally available poisonous plants and this ipeadispose them to diseases and death
(Gatenby, 1986). In the lowland kebele, sheep amignsick from August to November
and many sheep die during this period in the drethe highland kebeles, sheep mainly
get sick and die in September and October. Farroans prevent animal death and

morbidity through better nutrition of their animatssome extent.

Based on farmers’ opinion veterinary services giwveall kebeles are not adequate. Not
only sheep but also other livestock species wiltrbated when they get sick. Taking sick
animals to remote vet clinics will take time on{f@md expends farmers’ time and labour
in vain. In addition, during peak labour monthsniars spend most of their time in crop

production. So, when animals get sick during timsetfarmers retain the animals at home
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to save labour and time. In addition to the abawblems, farmers say that drugs are not
usually available when they take sick animals t® thral vet clinics. Men are usually

responsible to get sick animals treated in veiadin

4.2.5. Animal slaughter per household

The purpose of sheep rearing in the study arearisdle and home slaughter during
festivals. Easter, New Year and Christmas are tlag mccasions on which farmers
slaughter sheep in the study area. Most of thedimlds in the study area slaughter sheep
on Easter. In addition, farmers slaughter shedpheabeginning or end of fasting periods
i.e. Lent and Christmas fasting. On average, onsdiwld slaughters about 1.6 heads of
sheep (n = 127, SD = 0.74) per year. Male shegpuatg age (from 3 to 12 months of

age) are mostly slaughtered for home consumption.

Breed (51%), tail type (62%) and colour (87%) o #heep are the main sheep selection
criteria for home slaughter. Farmers in the higtitaprefer Washera sheep for home
slaughter on festivals. But in the lowland, farmprsfer Horro sheep. Preference ranking
for home slaughter in the highland kebeles in dediog order of importance is Washera,
crossbreds and Horro sheep. Generally, black sheepot preferred for home slaughter
in all places. Colour of the sheep to be slaughtereNew Year is given much emphasis.
On this festival, sheep having full white or browody colour with white patches on
forehead, lower parts of legs and tip of the teel he most preferred. Those sheep having
full brown colour, full white colour or brown bodyith white patches on their forehead,
lower parts of legs and tip of the tail are thefg@med sheep colour for home slaughter

during festivals.

60



4.2.6. Herding of animals

About 71% of the farmers in the area herd theiephgear round. Farmers in the lowland
kebele herd sheep only during the rainy seasom(iviay to end of November). The main
objective of herding sheep is to prevent sheep fdamaging crops, theft, predator loss
and straying loss of animals. Sheep herding is doree group or in private. Generally,
farmers herd their animals in a group during theyraeason to save labour as they spend
most of their time and labour input in crop prodoict On the other hand, most farmers
herd their sheep privately during the dry seasmm(fDecember to end of April) as they
are relatively free from crop production and lab@uavailable during this time. Farmers
encounter labour shortage (43% of the respondents)eep herding at the beginning of
the dry season especially during crop harvest timeing this time, adults are usually
involved in crop harvest and children spend themetin school. In sheep herding all age
and sex groups are herded together. In some dasesiing sheep are separately herded
and separately fed. During the dry season sheepegsided in grazing fields from 7 — 11
AM and then from 3 — 6 PM. From 11 AM to 3 PM sheep kept usually in their houses
or under tree shade to avoid heat stress. In geribeagrazing time duration per day
during the dry season is less in 1 hour from tle®memended minimum sheep grazing
hour per day (8 hours per day) (Gatenby, 1991)hénrainy season the animals stay from
8 AM — 6 AM in grazing lands. Children especiallyal®s usually herd sheep in grazing
fields. There are predators to sheep in the studg.dn some places the number of
predators has increased. This case is true in Bako and Woheni Durebetie kebeles. In
Woheni Durebetie kebele the regeneration of forestise area is blamed for the predators
increase in number. Farmers want to hunt predatwisprevent animal loses but they fear

that legal measures will be taken against them.

4.2.7. Sheep marketing

Sheep rearing is one of the main cash income sedorethe farmers in the study area.
There are three sheep market places in the Woiddsme are Derequa, Burie and Kuche
(Appendix Figure 19). These market places seenaltarf the category of intermediate

and re-distributive markets (EARO, 2001a). Menwseally responsible for selling sheep
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on markets. The sheep to be sold are usually toategpon foot from home to the sheep
market. Sheep from the woreda, neighboring woreaiaseven from neighboring region
(Oromia) enter into the woreda for marketing. Sheetering from neighboring areas into
the woreda can be a potential source of diseastetsheep found in the woreda. There
are reports from farmers in the area from the curmgformal survey result that confirm
this idea. Farmers in Boko Tabo and Woheni Dureblatbeles reported the introduction
of diseases from neighboring areas through purchateep into their kebeles. The
number of sheep offered for sale per one marketrdagich market place is given in Table
21. The number of sheep offered for sale in Bursket is significantly higher (P<0.001)

than that presented at Derequa and Kuche markets.

Generally, male sheep at young age are sold onanadke household in the study area
sells on average 1.1 heads of sheep (n = 127, 8D per year. Based on the market
prices of sheep during the study, one householdsgan average 317.0 Birr per year
(based on the market price of 283.1 Birr per helad)m the total number of sheep sold on
market, and within the kebele about 60% are malds4@% are females. Farmers usually
sell sheep during Easter, New Year and ChristmasinD this period there are more
consumers on market and market prices for sheepigher. There is demand and price
increase during festivals in the country in gen€EsARO, 2001b). During this time the
demand is very high and the animals sold fetchebaitices. According to Deneberu
(2003), there is a considerable week to week varnah sheep BW prices throughout the
year in markets of North Shewa. According to thisdg, this variation is related to
variations in overall supply and demand as welhabke characteristics of animals offered
for sale. Factors affecting the number of animdisred for sale include demand during
festivals, cash needs for crop inputs and foodtmases. Animal characteristics that affect
BW price are weight, sex, age, body condition aokdwr of the animal sold (Deneberu,
2003).
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Table 21. Market places in Burie Woreda and eseohativerage number of sheep offered

for sale per one market day irheaarket place

Number of sheep

Name of the market place N
Mean+SE

Derequa 236.0+41.61 8

Burie 679.2+78.12 6

Kuche 188.7+55.65 7

SE = Standard error; N = Number of market daysdéit@ were collected; Means with different supepscri
letters within a column are significantly differgif<0.001)

Table 22. Mean price per head and per kg of she#peithree sheep market places in

Burie Woreda

Price per head (Birr) Price per kg (Birr)
Market place
MeanzSE MeanzSE
Derequa 265320.21 9.8+0.44
Burie 289.8+5.49 10.9+0.24
Kuche 279.6+12.60 11.2+0.23

SE = Standard error; Means with different supepsdetters within a column are significantly diféert
(P<0.05)

According to the results of this study, there i variation per kg of sheep every two
weeks. On average, there was a market price of Bixger kg of BW during the study
period (Table 22). There is variation in price pead between the two sexes. Females
fetched better prices than males (296.6 vs. 271t6 @@r head). In addition, there is
variation in price per kg between the two breedsibin the woreda. But, this variation
does not have the same pattern for the two breedt the three market places. So, it is
not safe to say one breed fetches higher pricestti@other breed. But, it is evident that
due to the preference of Washera sheep by conswnersarket, farmers in the lowland
kebele are currently starting to rear Washera sheep
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There is a difference in market price of sheephgad in the three market places. But, this
difference is not statistically significant (P<Q)Obrable 22). There is a difference

(P<0.05) in price per kg of sheep sold among theethmarkets. In general, sheep
marketed in Burie market have higher prices folldvey Kuche market. This may be due

to their location, found in a relatively urban are@ad and transport access.

About 80% of the total sheep farmers sell per yearsold on market. Most of the animals
sold on market are males at young age. From tleenafl survey result, the age of animals
ranges from 6 to 12 months. These animals are naldée on market. According to
Deneberu (2003), younger sheep fetch higher ptizsscase is not only for economic
purpose but also the choice for their tendernedg)ess and the like. According to EARO
(2001b), about 62 — 86% of the sheep sold on natk@te no permanent teeth (under 15
— 18 months old) with BW around 20 kg. According@Girma and Alemu (2008), the
central pair of temporary incisor teeth in smalmroants is shed and replaced by
permanent teeth at approximately 14 months of bgaddition, about 94% of the sheep
sold that are less than 2 years are males. Faiméng study area sell about 20% of the
sheep they sell within their own kebeles. The afsnsald in these places are mainly
males for slaughter during festivals and femalesfeeding purposes and the buyers are
always local farmers themselves. Farmers on avdrag®.8 heads of sheep (n = 127, SD
0.94) per year for breeding or home slaughter.

There is difference in the number of sheep bropghtone seller in each market place in
Burie Woreda. In addition, the sex and breed comiposof the sheep brought for sale is
also different. On average, for the three markatgs, one seller brings 2.6 heads of sheep
(n = 314, SD = 1.87) at one time for sale on mafReible 23). The number of sheep
brought for sale per person is higher (P<0.001Biatie market compared to Derequa and
Kuche markets. From this total number, 1.5 heads £S1..57) are males and 1.1 heads
(SD = 1.25) are females. In addition, from the Be&ds of sheep brought for sale on
market 1.9 heads are Washera, 0.6 heads are Huir®.h heads are crossbreds. There is
difference in the breed composition of sheep brotmhsale in the three market places by
sellers. In Derequa market place, about 97% ofstieep brought for sale are Washera
breed, whereas in Kuche market place, about 76%heokheep brought for sale on the
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market are Horro breed. This means there are mash&/a breed for sale in Derequa

market place and Horro breed on Kuche market place.

Table 23. Mean number of sheep brought for saleipeep seller in the three market

places in Burie Woreda

Number of sheep

Market place N
MeanzSE

Derequa 2.%0.14 119

Burie 3.4+0.23 99

Kuche 2.%+0.15 96

Total 2.620.11 314

N = Number of respondents; SE = Standard error;rideeth different superscript letters within a aolu
are significantly different (P<0.001)

Sheep sellers (most of them are sheep produceis)sethsheep in Burie Woreda market
places do not have adequate information on markegpof sheep (67%) when they take
their animals to market. According to Muteti al. (2001), farmers need periodical market
information to enable them negotiate for bettecgsi In addition, availability of market
information creates transparency among all playetee market. Lack of transparency in
the market discourages production and perpetuatesrfy. According to Mutureet al.
(2001), a good flow of market information makes ocoodlity prices competitive and
results in fair distribution of benefits to produsetraders and consumers. Some of the
sheep sellers in the study area get market pricenration mainly from traders or their
neighbors. There is no public market informatiomrse in the area to the producers,
traders or consumers in general. This case redbheamarketing system transparency and
efficiency. This condition may increase the mankgtcost and this in turn reduces the

amount of money the producers get from the buyers.

The buyers on the market places are mainly farifi%o), hotel and other food catering
owners (21%), civil servants (13%), sheep trad@¥s) (and others (7%) (Appendix Figure
20). Purpose of sheep buying from the market plagesheep buyers is given in Table 24.
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Table 24. Purpose of sheep buying by sheep buyeheistudy markets in Burie Woreda

Purpose of sheep buying N %
For slaughter 90 60
For slaughter and rearing 1 1.0
For breeding 43 29
For resale (trading) 16 11
Total 150 100

N = Number of respondents

The sheep traders buy sheep from Burie Woreda matkees and sell them on Burie
market (Burie Woreda), Mankussa market (Jabi Tehiworeda) and Shendi Market
(Womberma Woreda). Sellers usually transport thenals from the market of origin to
the next selling market place on foot. So, theradscost for transportation except the
labour cost for driving the animals to these magkE&rom the survey result and the data
available there is no clear pattern in the flowaofmals from Burie Woreda markets to
distant and large markets found in bigger town8une Woreda, sheep traders buy sheep
from different places and sell almost all of thernthvm the woreda market places. Hence,
a market chain which links the smallholder prodscty large urban consumers and

processing plants is non-existent.

The market places where farmers buy and sell saeeplifferent. Farmers usually go to
remote and rural market places for sheep buyingahafound in other woredas where
market prices for sheep are lower. Farmers buypsfreen these market places for trading
or breeding purposes. On the other hand, farmdrtssiseep in the nearby and urban
market places where market prices are betterelhsehat there is no woreda or regional
boundary that limits sheep marketing in the studiyaaln most cases, sheep are going in
from neighbouring areas into the woreda for markgtin some cases, they also go out of
the woreda to Shendi (Womberma woreda) and Mankidsda Tehinan Woreda) market

places.
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To the three market places found in Burie Woredamérs from the woreda and
neighbouring woredas bring sheep on these markeeglfor sale (Figure 3 and Appendix
Figure 20). About 80% of the sheep sellers in Bixereda sheep market places come
from within the woreda. On the other hand, farmieosn Womberema Woreda (9%),
Tilili Woreda (6%), Sekella Woreda (3%) and Jabhif@an Woreda (1%) bring sheep for
sale to the three sheep market places found imtineda (Figure 3 and Appendix Figure
20). The remaining 2% of the sheep sellers comm fBanja Shekudad, Gemeja Bet,
Guagussa Shekudad and Kosober woredas. GeneralBgrequa market place, farmers
bring sheep for sale from Burie, Sekella, Jabie if@h Guagussa Shekudad, and
Dembecha Woredas. In Burie market place, farmeirsybsheep for sale from Burie,
Dangella, Guagussa Shekudad, Debub Achefer, Methiéi, Sekela and Kosober
woredas. In Kuche market place, farmers bring sli@epale from Burie and Womberma

Woredas.

In addition to farmers, sheep traders bring sheem fdifferent market places and sell
them on the three sheep market places in the wotadBerequa market place, sheep
traders bring sheep for sale from Ashefa (in Seketmeda woreda), Agute (Sekela
woreda), Tilili (Guagussa Shekudad woreda) and B=inéd (Dembecha woreda) market
places. In Burie market place, sheep traders sheep for sale from Burie, Dangella
(Dangella woreda), Tilili (Guagussa Shekudad woyed2urebetie (Debub Achefer

woreda), Merawi (Mecha woreda), Derequa (Burie Waje Robit (Banja Shekudada
woreda), Ashefa (Tilili woreda) and Gushe (Kosob&reda) market places. In Kuche
market place, sheep traders bring sheep for sate Ashefa, Agute, Harro (Gida Kiram

woreda), Amuro (Gida Kiram woreda), Agamessa (Gfdlam woreda), Kiram (Gida

Kiram woreda), Dangella, Derequa (Burie Woreda) &téndi (Womberma Woreda)

market places (Figure 4 and Appendix Figure 20).
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N West Gojam Zone by Woreda

0.

Womberma

Seale:- 1750000

Source:- GIY Tean of ANRY RoFED

Figure 3. Main source areas of sheep for saleeesimarket places of Burie Woreda

(Farmers)
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N West Gojam Zone by Woreda
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Womberma

Seale:- 17750000

Source- GIY Tean of ANRS FoFED

Oromia
W

Figure 4. Main source areas of sheep for sale @egshmarket places of Burie Woreda
(Traders)
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From the market study result, sheep traders geivenage 31.4 Birr per head of sheep
sold. This is very low considering the marketingstsoincurred during the process of

marketing the animals. This value is almost eqodivio days of wage for a daily laborer

in the area. But as traders buy and sell severalas at one time, the profit they obtain

depends on the number of animals they buy andogeftharkets. On average, one trader
brings to the market for sell 4.5 heads of sheep 81, SD = 1.88) on market at one time.
Assuming all the animals brought for sell to theke&to be sold and the estimated profit
per head (31.4 Birr), one trader may get 139.6 [Bamrone market day.

There are several sheep marketing constraints én wbreda. There is no market
information service (current prices, long-term pdgccharacteristics of buyers and their
preferences) for the producers, traders and comsunidere is also lack of market
infrastructure. The market places are not fencetithay do not have facilities. Farmers
encounter several problems during sheep sellingharkets. Low market prices in some
months of the year, forged Birr and remote markatgs especially to the lowland people
are the main ones. Farmers say that the curreapsharket prices are generally good and
encouraging when the prices are compared with akyears before. Good market price is
an opportunity for the sheep producers in the ameahe sheep markets there is no
weighing or grading of animals to be sold. Buyand aellers judge the sheep they buy/
sell through physical observation only. This isisadvantage especially for sellers. There
is no precise method to know the quantity (in kg)ell as the quality (fat or lean meat)
of produce sold or bought. As there is no gradiysjesn on the market places of sheep in
the area, this will affect the production of qualgheep and sheep productivity in the
smallholder system. For the sheep buyers, highekeharices and buying sick sheep are
the main problems. Generally, sheep buyers comit@inquality sheep on market is not

available for slaughter as well as for breedingopses.

Farmers buy few materials for sheep production ftbm market. They mainly buy salt
(73% of respondents) and anthelminitics (80% gboeslents) for their sheep. In addition,
some farmers buy noug seed cake (7%) and drugsaddrcation of their sheep when the

animals get sick. In general, buying agro-induktiaproducts for sheep production is not
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common. Farmers generally depend on the naturatiladole feed resources for sheep

production in the study area.

4.2.8. Sheep production constraints in the study aa

There are several sheep production constraintseirstudy area (Table 25 and 26). These
include sheep diseases, lack of adequate vetersemyce, feed shortage and nutrient
deficiency, low market prices and remote marketgda(marketing), theft of animals,
labour shortage to tend the animals, predatordbssmimals, money shortage to purchase
and rear or fatten animals, water shortage and ddakodern knowledge of owners in
sheep production. According to EARO (2001b), febdrgge, diseases and parasites,
animal management, genotype and genetics and sooimmic and institutional
constraints are the main problems in sheep andgyodtiction in the country. According
to Abebeet al. (2000), feed shortage in the dry and rainy sead@m®ases, inadequate
veterinary service and lack of capital are the msireep production constraints in
Lallomamma Mider Woreda, North Shoa. From the aurstudy it was observed that the
severity and scope of the sheep production congdrdiffers from kebele to kebele, even
within the same kebele. For instance, water shertaghe main problem in Boko Tabo
kebele, but it is not the main problem in the hagid kebeles.

The sheep production constraints have been pgedtin the woreda based on their
severity in the area (Table 25). Hence, sheep skksedack of adequate veterinary service
and feed and nutrient shortage are the main sheelugtion constraints in the study area
in descending order of importance. There is a dffee in the priority of constraints in the
formal and informal surveys (Tables 25 and 26).sTimay be due to farmers’ poor
understanding of the main constraints and themtiggiships with productivity of the
animals. From the informal survey result, it wasdeat that there is feed shortage
problem in the highland study area. Farmers salesheep diseases as the first priority
problem in the formal and informal survey resuBsit for the feed shortage, it i$"3n
priority in the informal survey and"8in the formal survey result. This may have resllte

from poor understanding of the importance of thast@int and its relationship with
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productivity and health of animals, a result of paaalysis during their response in the

formal survey by sheep rearing farmers.

Table 25. Rank of sheep production constraintheénstudy kebeles of Burie Woreda

(Informal survey result)

) _ Priority
Constraint Woheni Woyenema Boko  Total
_ N _ Denbun in the
identified Durebetie Ambaye Tabo  score
Woreda
Sheep diseases 1 1 1 2 5 1
Lack of
adequate vet 2 8 2 3 15 2
service
Feed shortage 3 4 5 8 20 3
Theft 5 5 6 7 23 8
Labour shortage 5 6 4 8 23 6
Money shortage 4 8 3 8 23 7
Water shortage 5 8 8 1 22 5
Marketing
5 2 8 5 20 4
problem
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Table 26. Rank of sheep production constraintbenstudy kebeles in Burie Woreda

(Formal survey result)

st nd rd th th
1 2 3 4 5 Total  Priority

_ N Priority Priority Priority Priority priority weighted in the
identified Wored
score oreda
(5) (4) (3) (2) 1)
Sheep
_ 84 14 11 1 1 512 1
diseases
Lack of
adequate vet 1 13 22 23 5 174 5
service
Feed shortage 4 8 7 4 0 81 8
Labour
1 5 12 10 10 91 6
shortage
Money
17 14 9 8 8 192 3
shortage
Knowledge
6 14 8 7 89 7
shortage
Marketing
problem
(remote 6 16 16 13 9 177 4
market
places)
Predators 7 24 13 7 10 194 2
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4.2.9. Solutions suggested by farmers to alleviatiee constraints identified

4.2.9.1. Sheep diseases and lack of adequate vetary service

Farmers say that the sheep diseases in the arahl ¢ studied in detail and adequate
control measures planned and implemented. Theyheasg should be vet service nearby if
possible within their residence kebeles. The dargs personnel needed for the veterinary
service should be provided adequately. If the disgaroblem is alleviated they want to
rear more animals per household. Disease contrakumes should be accompanied by
other development packages so as to bring optineuai bf productivity from the animals
in the area. To alleviate the disease problem énvibreda, better management practices
should be adopted. Some of the diseases can benpeevby improved feeding of
animals. In addition, better house constructiosi(iation of roofs) and cleaning of sheep
houses should also be improved. Training on diseastol and better sheep management
practices to the farmers should be given. Thogedes who treat their animals themselves
using modern drugs should be prohibited. Vaccimatad animals should also be
encouraged. Awareness creation in this area sHmildone through training as most of
the farmers in the area are not aware of the impo# of vaccination of animals. Better

breeding practices in the area should be practised.

4.2.9.2. Feed shortage problem

Burie Woreda is one of the main maize and wheatlypimg woredas in the region.
Integration of forage legumes with these cropshadrea is feasible. Hence, undersowing
forage legumes together with these crops is passililis practice increases both forage
production and soil fertility in the area. As sddlrtility is declining, maintaining soil
fertility is important for crop production. The soeconomic feasibility of integrating
forage crops with cereals should be studied furthecording to Gemechat al. (1991),
intercropping Rhodes grass or desmodium in maisenbaeffect on maize grain yield. In
addition, by intercropping Rhodes grass and desuno@ mean dry matter herbage yield
of 14 t/ ha and 9.33 t/ ha was obtained, respdygtivihis practice saves labour when

compared with sole forage planting in additionrioreasing forage yield. Assuming the
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same forage crops, practices and environmentalitbomsl in the study area, if farmers
practice growing Rhodes grass or desmodium theyataain 6.2 ton or 4.1 ton DM
forage per year per HH, respectively, from theirnzadield (0.4 ha per HH) only. This
practice alleviates the feed shortage problem enhighland study area. In addition, if
farmers grow forage legumes they not only incref@sel production but also the soill
fertility of their crop land. According to Dani€l996), intercropping/ undersowing forage
legumes of the genera Trifolium and Vicia and npuitpose tree legumes such as sesbania
and Chamaecytisus species can be incorporatedwh&at based farming systems to
maintain wheat yields and to improve the qualitycobp residues as livestock feed.
According to this source, introduction of legumisdiedders into mixed farming sytems
will increase soil fertility, crop yield, roughagguality and make the system more
sustainable. According to Tekleyohannes and Wo#a0Q), clover and alfalfa can be
undersown simultaneously with barley for betterafm yield without significantly
reducing barley grain yield. In addition, vetches de undersown with barley after 30

days of barley planting for better barley grain &mge yield.

Growing improved forage crops on private grazingdkis another option. This can be
practiced in the highland kebeles of the woreddorhge seeds are available farmers are
willing to allocate land for forage production. $hsondition increases forage production
as improved forage crops are better in dry matredyrction than indigenous ones.
According to Alemayehu (2002), many indigenous dgerapecies have low productivity
or digestibility. According to this source, localagses have low palatability, poor
productivity and inadequate nutrient to maintaie #mimals. On the other hand, improved
grasses have better productivity, palatability aotfient composition. There are several
improved forage grasses and legumes with provenactaistics that can be used for
forage production program in Ethiopia (Alemayeh@02). Utilization of improved forage
species available in the area (sesbania) and adegenous fodder trees is essential.
Supplementation of improved forage crops shouldtbategically done during feed and
nutrient scarcity periods. To implement such pcadj the socio-economic feasibility of
these practices should be studied further in thdysarea. In addition to improved forage

crops, utilization of the locally available agradirstrial by-products is another alternative.
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4.3. Goat Production System

4.3.1. Breeds and breeding of goats

Farmers rear goats in the study area for the parpbhome consumption and for sell and
cash income. Milking of goats in the study areaaos common. Farmers who rear goats
are not widely distributed as the sheep rearingiéas in the highland study kebeles. Goat
producing farmers in these kebeles are concentiatadeas where there is more natural
browse in the vicinity of their home. According E&ARM-Africa (1996), the goat types
found in the study area are Western Highland gges. These goat types are one of the
14 goat types found in Ethiopia and Eritrea. Acaugdo the same source, the mean flock
size owned is 8 (SD = 6). In the current study, baesehold owns on average 4.8 heads
of goats (n = 75, SD = 3.33). It has 1.4 male (SD.43) and 3.5 female (SD = 2.58)
goats. From the data available, on average oneahmmthe flock weighs 21.6 kg (n =
248, SD = 10.20). Based on mean BW of an anim#iderflock, theKolla kebele goats are
less (P<0.05) in BW (18.7 kg) than tbegakebele goats (Table 27). This may be due to
the difference in age composition of the flocksyimmnmental effect or differences in
genotype (Appendix Table 10). The BW of animalsdifferent age and sex groups is
given in Appendix Table 9. The mean body weighttef goats in the current study is
lower than that reported in FARM-Africa (1996) (489.9 kg for males and 33.0+6.0 kg
for females).The goat types found in the study areaclassified within the same group,
the Western Highland goat type is found in the afdeere may be a difference between
the highland and lowland goat types. This is evideom their BW differences and
phenotypic characteristics (Table 27; Appendix Fegul4, 15, 16 and 17).

Farmers usually get their first breeding goats bgyirom the market (77%), gift from

parents/ relatives (8%) or buying from their resicke kebeles. Most farmers now rear
their own goats and some of the farmers rear dttnerers’ goats for benefits to be gained
through rearing and tending the animals. From tiveeat study result, females (75%) are
more in number in the flock (Table 28). This is @arable with the result of FARM-

Africa (1996). It is reported in this source thabat 27% of the animals in the flock are
males and 73% are females in the flock of Westéghldind goats. From the females,

those females which are mature predominate in ek f(Table 28). For males, young
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males predominate in the flock. This may be duthéopurpose of goat production in the

area. As the main objective of goat productionhi@ &rea is for sale and home slaughter,
most of the males are slaughtered or sold at yagey Females predominate in the
production system as they are retained for breeding

Table 27. Mean body weight measure of goats irltiok in the study kebeles in Burie

Woreda
Name of kebele BW (kg) N
MeanzSE
Woheni Durebetie 25%@1.21 61
Woyenema Ambaye 29%41.32 62
Denbun 21.2+1.29 63
Boko Tabo 18.71.24 62

SE = Standard error; kg = kilogram; Means with efiént superscript letters within a column are
significantly different (P<0.05)

Farmers castrate goats for fattening purposes. tAB6% of the farmers practice male
goat castration. They use either traditional or emndvay of castration of animals. The
age of the animals to be castrated is 17.8 momnths2{¢, SD = 8.00). Farmers cull
breeding animals that are not suitable for productiThey cull both male and female
animals. Farmers have different criteria for cyglimale and female goats. Goat owners
usually cull males which are short, black colouneder conditioned and old aged ones.
For females, if the goat has no milk for the newnbshort, poor conditioned, and old
aged the animals are usually culled. If the goaegbirth to poor conditioned kids it will
be culled after giving birth 2 or 3 times. Thosenfétes which abort or are sick are also
culled. Black coloured females are also culled.hBoiale and female animals that are

culled are sold on market or home slaughtered.
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Table 28. Sex and age composition of the goat #ackhe study kebeles of Burie Woreda

Estimated age Sex of the goat
(vear) Male Female Total

N % N % N %
<1 44 71 65 35 109 44
1 1 2 0 0 1 0.4
lto?2 7 11 21 11 28 11
2 2 3 27 15 29 12
3 4 7 19 10 23 9
>3 4 7 54 29 58 23
Total 62 25 186 75 248 100

N = Number of animals

Farmers practice selection of animals for rearimghie area. They select both male and
female animals. For male selection, body size eoldur and for female selection,
reproductive performance is given the most priorfgr male selection, traits such as
polledness, body length and body size are usedadtfition, colour is an important
criterion for selection of males. Hence, farmeredemales that are white; brown; white
and black mix; brown and white mix. Black colourlegare not selected. In addition,
poor conditioned males are not selected also. mesplaces, colour is not given much

emphasis as a criterion for selection of male goats

For female goats, those which are good conditioreggtoduce more frequently, big sized,
large bellied, long bodied, pedigree is seen iffédmale is home produced. In addition,
those female goats which give birth to 2 or 3 kitlsa time are selected. Those female
animals which give birth to big kids and the kitlattgrow fast are selected. For females’
selection, colour is not a strict criterion as magection. In addition, farmers say that
females having long ears are good for rearing, imethey give birth to big kids and they

give more milk to their kids. In addition, femalegh large and wider ears are considered
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to be good because they give birth to big kids #wedkids will survive. Farmers use big

and wide ear and long teats as criteria for selpaif female goats.

4.3.2. Feed resources and feeding of goats

The main feed resources for goats are browse spémimd in natural pasture and crop
land (Table 29). In addition, most farmers supplensalt, food leftover, maize grain and
atella to their animals (Table 30). Supplementation towgng kid is rare in the area.

Farmers supplement salt or boiled salt solutiothe®odam to make the animals produce

more milk to the new born. Feeding crop residuegotts is rare in the study area.

Table 29. Major feed resources for goats durinfpght seasons in the study kebeles of

Burie Woreda

Major Sept. — Nov. Dec. — Feb. March — May June — August
feed
N=75 N=75 N=75 N=75

resource

N % N % N % N %
BNPO 57 76 48 64 55 73 56 75
BSO 7 9 13 17 12 16 10 13
BNPS 11 15 13 17 7 9 8 11
Other 0 0 1 1 1 1 0 0
NR 0 0 0 0 0 0 1 1

N = Number of respondents; BNPO = Browse in natpesture only; BNPS = Browse in natural pasture
and stubble; BSO = Browse in stubble only; NR =rBgponse
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There is feed shortage (browse) problem for gaatthe area especially in the highland
kebeles. About 29% of the respondents encountered $hortage in the study area. In
general, there is feed shortage problem in thesdagon from March to May. During this
time the leaves of browse species will shed ancethal be less leaves to be consumed
by the animals. In addition, in the rainy seasathe crop land will be covered with
crops, goats will be confined to browse speciesdon grazing lands. The browse species
found in the grazing lands are limited in amourd do not supply the required amount of
feed to the animals. Feed is abundant for goatsairarea from November to January.

About 25% of the farmers in the study area fatteatgy Fattening goats takes several
months. It takes on average 12.2 months (n = 20=910.22). The goat being fattened
grazes with the flock in the day time and it wi# Bupplemented feeds at home in the
evenings or in the mornings. The amount and frequeh supplementation differs from
household to household. It depends on the socinesom status of the farmers. Most of
the farmers supplement maize grain, beansaatia to fattening goats. Salt is usually
supplemented. In addition, food leftover and noegdscake are also supplemented to the
fattening animals by some farmers. The grains tosiyeplemented will be boiled or
roasted and salt added before feeding it to therfedg animals. According to FARM-
Africa (1996), supplementation of castrates withsted beans is common in the study
area. Supplements are more often given to fattesmngals.

The starting age for the male animals to be fatteael9.2 months (n = 19, SD = 10.57).
Farmers usually deworm the animals to be fattereor® or during fattening. About 27%

of the respondents deworm the goats they fatten. arfimals to be fattened are usually
selected (27%) and castrated (27%). The goatssarally castrated at 17.8 months (n =
27, SD = 8.00). Farmers most usually select aniriwal$attening if they buy the animals

from the market. Home grown animals are not usisdlgcted.
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Table 30. Feed supplements for goats during difteseasons in the study kebeles of

Burie Woreda

Feed

Sept. — Nov. Dec. — Feb. March — May June — August
supplement
type N=75 N=75 N=75 N=75

N % N % N % N %
MGO 3 4 4 5 3 4 4 5
AO 6 8 16 21 13 17 13 17
FLO 9 12 4 5 8 11 5 7
MGA 7 9 9 12 3 4 1 1
MGAFL 10 13 7 9 6 8 4 5
AFL 4 5 9 12 6 8 7 9
Other 7 9 6 8 14 19 14 19
NR 29 39 20 27 22 29 27 36

N = Number of respondents; ALF = Atella and foofideer; AO = Atella only; FLO = Food leftover only;
MGA = Maize grain and atella; MGAFL = Maize gramtella and food leftover; MGO = Maize grain only;
NR = No response

Farmers fatten goats either for home consumptiosate on market. There are many
constraints in goat fattening. These include disgae®w market prices during off-festival
periods, feed shortage, theft, predators, moneytai to purchase and fatten goats and
modern knowledge shortage on goat fattening. lreggngoat fattening takes a long time
and hence instead of fattening goats farmers vwaahtleavour in other activities that are
more profitable within a very short period of tintearing of breeding animals. Farmers
usually water their goats 1 or 2 times per dayrduthe dry season. Watering goats is
usually the responsibility of children.
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4.3.3. Housing of goats

Farmers use different house types. These are tgpirsthe main house, house attached to
the main house and a separately constructed gosehdany people use the separately
constructed goat house to keep their goats at migkthie study area (Table 31). If the
animals are housed in the main house, the roombeiBeparated and partitioned by walls
made of locally available materials. Farmers haalssex and age groups together. But
bucks (5% of respondents), fattening goats (16%respondents) and kids (64% of
respondents) are usually separated. Some farntbes goats at night and others do not.
Generally, if the animals are housed in the maimskahey are usually tethered. Farmers
use locally available materials to build goat haugée roof is usually made of corrugated
iron sheet (72%), and the wall in the highlands&de of eucalyptus tree and it is usually
plastered with mud. Some farmers have a goat hwitkea roof made of grass (25%). The
wall of the lowland goat houses is made of lowlambds similar to sheep houses and it is
not usually plastered with mud as the ambient teaipee in the area is very high. The
floor is usually made of earth and some times m#&le of wood or stone. The floor in the
dry and rainy season is usually different. In theskeason, there is more earth floor (43%)
and in the rainy season, stone (17%) and wood f{66%6) types increase in number.

During the rainy season about 21% of the farmeopiadarth floor.

Farmers clean goat houses regularly. They cleahlgmsses more frequently during the
rainy season than the dry season (Table 32). Iitiaaldthe highland HHs clean goat

houses more frequently than the lowland HHs. Inidladand kebele, some farmers do not
clean goat houses during the dry season. Farméhs imghland kebeles do not clean goat
houses on Sundays and other observant days. I goathoused in the main house the
house is usually cleaned daily. Women and chilé@menusually responsible to clean goat
houses. Farmers utilize the goat manure for cropymtion. Adding goat manure on crop

land is practiced in all the study kebeles.
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Table 31. Type of goat houses used by farmersarstilndy kebeles of Burie Woreda

Type of goat house N %
Main house 21 28
House attached to the main house 26 35
Separately constructed goat house 27 36

N = Number of respondents

Table 32. Goat house cleaning frequency per weekqesehold during the dry and rainy

seasons in the study kebeles oieBiMoreda

_ Dry season Rainy season

Cleaning frequency
N =73 N=72
N % N %

Daily 20 27 51 68
1 times per week 31 41 1 1
2 times per week 16 21 14 19
3 times per week 6 8 6 8

N= Number of respondents

4.3.4. Diseases and disease control

Foot rot, skin disease, internal parasites, pasllesrs and diarrheéwith blood stained)

are some of the main goat diseases in the areae Thalso abortion problem. When goats

get sick farmers in the highland kebeles take taeimals to the veterinary clinics. But in

the lowland kebele, farmers medicate the goatsgusindern drugs themselves (75%).

Farmers usually do not get their animals vaccinatedditionally used medicine for goat

treatment is the same as sheep. Most of the kiasibdhe dry season survive in the study

area. Kids born in the rainy season do not usuallyive. This is due to diseases and

predator loss.
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4.3.5. Animal slaughter per household

Farmers slaughter goats in different occasions.ufb@% of the respondents slaughtered
goats at home the previous year. On average, amsehold slaughters 0.9 heads of goats
(n = 75, SD = 0.98) per year. Farmers usually sieerggoats on Easter, Christmas and
before the fasting period of Easter (Lent). Goatssdaughtered occasionally before and
after fasting periods (Easter, August), on weddiagsd when the household feels to
slaughter animals for home consumption and in sonwasions orHidar Mikayiel and
Hamelie Abo They slaughter males mostly at young age. Fenatlg®ung age, sterile
females or old females are also slaughtered oauabfo Sometimes fattened goats are
also slaughtered. Rarely, there is no colour pesiee for the goats that are going to be
slaughtered at home. In some cases, farmers reds got they do not slaughter and
consume goat meat. According to FARM-Africa (1996gre is a cultural taboo in goat

meat and milk consumption in Gojjam.

4.3.6. Herding of goats

Herding of goats is common in the study area (69%h® respondents). In the highland
kebeles, the farmers herd their goats year rountl.hBrding in the dry season is not as
intensive as the rainy season. In the lowland keldarmers only herd goats during the
rainy season from May to end of November. The npairpose of herding of goats is to
avoid crop damage by animals and to avoid animsdde through theft, predator and
straying. All age and sex groups of goats are ltetdgether. There is group and private
herding of animals in the area. Farmers usuallg lrera group in the rainy season from
May to end of October (27%). In group herding, lehadds ranging from 5 to 13 will

participate in one group herding. In one group imgrdthe number of animals tended
together in one group ranges from 20 to 120 aninfeédsmers usually herd privately
(43%) in the dry season from November to end ofilApuring the dry season herding of
goats in the lowland kebele is not common. Tendamgl watering of goats is the
responsibility of children. Peak labour period lve tstudy area is usually from May to end
of December. During this time planting crops, wegdand harvesting of crops is done
and hence, there is serious labour shortage prolitentend the animals (51% of

respondents). The slack period is from Februagntbof April.
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4.3.7. Goat marketing

From the livestock species reared by famers, gahissone of the cash income sources in
the study area. Generally, farmers employ differaatket places for buying and selling
goats. They buy goats from remote rural and cheaykeh places. But they sell goats on
nearby and expensive market places which are faumowns. In most cases, goats that
are going to be sold on market are trekked fromfémmers’ residence to the market
places on foot. Men are usually responsible fort geding on markets. The goat market
places in the woreda are the same as sheep mddassp These market places are
Derequa, Burie and Kuche (Appendix Figure 19). @kierage number of goats offered

per one market day per each market place is givamalble 33.

Table 33. Estimated average number of goats offiereshle per one market day in the

three market places in Burie Woreda

Number of goats

Name of the market place N
Mean+SE

Derequa 58.5+12.30 8

Burie 27.2+8.74 6

Kuche 57.0+20.96 7

N = number of market days the data were collected
Means with the same superscript letter within aewi are not significantly different (P>0.05)

On average, one household sells 1.7 heads of oat35, SD = 1.72) per year. From the

total number of goats sold per household per ybauta81% of the goats are sold on

market and the rest are sold within the resideretgeles of the farmers. Based on the
average market goat price per head from the thegkenhplaces (240.7 Birr per head), one
household on average gets 409.2 Birr per year ffoat sell. The mean price of goats per
head and per kg is given in Table 35. Generalliynéas usually sell male goats at young
age. This age group is demanded on market andetetobiter prices for the owners. This
may be due to the meat quality of the young godistware very demanded by consumers
on market. The number of female goats sold perdimid is greater than the number of
male goats sold. This may be due to culling anlihgebf old female goats on market. On
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the other hand, farmers buy goats for breedinglarghter purposes. On average, one
household buys 0.2 heads of goats (n = 75, SD B @& year.

Goat sellers sell goats on market for various neas@n average, one goat seller brings
2.3 heads of goats (n = 69, SD = 1.36) to the niddtesale at one time. From this total
number 0.8 heads are males and 1.4 heads are ferivhist of the sellers on market are
farmers. Hence, most of the sellers sell goats arket to get cash income for home
expenditure (46% of respondents). This number lis@d by goat traders who sell for
profit (39% of the respondents). About 10% of tleatgsellers sell goat to buy other goats

for rearing or slaughter purposes (Table 34).

Table 34. Purpose of goat selling on market pléyegoat sellers in the three market

places in Burie Woreda

Purpose of selling the animals N %
For exchange 7 10
For home expense 32 46
For profit 27 39
Others 3 4

N= Number of respondents

The cash income per head a household obtains foatsgll is less than that of sheep sell
in the area. In addition, there is deforestatioth depletion of vegetation cover in the area
which depletes the browse available for goats. Hetiese two conditions seem to reduce
the number of goats and goat producers in the daghkebeles of the study area. Due to
this reason, there is a shift from goat productmsheep production in the study area. In
some cases, farmers completely sell the availatdésgdue to labour shortage or predator
problems. In areas where browse is available, te¢ groduction in the area should be
assisted with better marketing system so as to ntla&egoat production in the area

sustainable.
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The market price for goats fluctuates during thary®arket prices for goats is low in
February, March, June, July, August, Septembemligci November and December. It is
high during Easter, Christmas and at the startesftLThe market price per head and per
kg of goat sold during the study period on the ehmearket places is given in Table 35.
The current goat market price is high when it impared with the price 5 or 10 years ago
and better price (P<0.05) per kg is obtained atieuban at Derequa and Burie markets.
There are different buyers of goats on market. ifiagn buyers on markets are farmers
(85%), hotel and other food catering service owrigigo) and civil servants (4%). Itis
evident that goat traders are mostly farmers thereseThe main sellers on goat market
places are farmers (83%) and goat traders (16%in fine total number of goats traded on
market about 48% are home reared and 52% are Wdrduggh other market places by
traders and are sold for profit.

Table 35. Mean price per head and per kg of goatse three goat market places in Burie

Woreda
Price per head (Birr) Price per kg (Birr)
Market place
MeanzSE MeanzSE
Derequa 221%16.90 8.8+0.35
Burie 248.1+7.82 9.6+0.19
Kuche 238.4+11.18 11.8+0.33

SE = Standard error; Means with different supepsdetters within a column are significantly diféert
(P<0.05)

Goat sellers bring goats for sale from differentedas into Burie Woreda market places.
Most of the goat sellers come from Burie Wored&4Y.8Go0at sellers from Tillili Woreda
(9%), Sekela Woreda (7%), Womberma Woreda (4%),adher places (1%) come to the
three market places found in Burie Woreda for geelting. In addition to the goat
producers in Burie Woreda, traders bring goats fhifierent market places to sell goats
in Burie Woreda market places. In Derequa markatetraders bring goats from Ashefa,
Dembecha, Jiga (Jiga woreda), Fenote Selam (Jdbndre woreda) and Sekela market
places. In Burie market place, traders bring gdabsn Tilili, Merawi, Durebetie,

Dangella, Burie, Robit (Tilili woreda) and Ashefaarket places. In Kuche market place,

87



traders bring goats from Harro, Amuro, Agamessaandj Ashefa and Agute market

places.

There are different constraints in goat marketimghie area for the goat seller farmers.
There is low market price for goats during certaianths of the year. This problem is
mentioned by most of the goat sellers on market esnstraint (49% of respondents). On
the other hand, goat market places are remotecfatr groducers (35% of the respondents)
to sell goats on these market places. In addiiothese problems, farmers have also

encountered forged Birr during selling of theirraals (Table 36).

Table 36. Type of problem encountered in the maplates by goat sellers in the three

market places in Burie Woreda

Type of problem N %
Low market prices 34 49
Forged Birr 1 1
Others 3 4
No problem 28 41

N = Number of respondents

Goat traders in Burie Woreda buy goats from theghmarket places found in the woreda:
Derequa, Burie and Kuche. The traders sell goaBune, Mankussa and Derequa market
places. In general, the amount of profit that tradget from goat trading seems to be low.
From the market data collected, it was observetigbat traders got on average 19.8 Birr
per head of goat traded. This amount is very love below the daily wage of labourers in

the area for two days, for buying and selling & goats on market. But as traders buy and
sell a number of goats at one time, the amountdafitghey get per one market day will

be higher.

Generally, the goat marketing system and its caimgf are similar to the sheep marketing
system and its constraints. But there are somerdiftes. The market prices for goats are
lower than that of sheep. The market linkage indhea is less pronounced than sheep
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marketing. There are also few traders of goats ewetpwith that of sheep. This may be
due to the low number of goats traded on markettla@dow demand for goats in the area.
The goat marketing system needs improvements tce rtak producers more beneficial.
Hence, improvements in market information systeradiqpg system for animals on sale,
market infrastructure development and creation oéwa market chain to potential market
places by potential traders is necessary. Thisargnent conditions should be studied
further and their feasibility precisely known. Betimarketing system in the woreda will
make the goat producers more beneficial and theé goaduction in the area more

sustainable.

Goat producer farmers buy different materials ftbie market for their goats. Most of the
farmers in the area buy salt (69% of the resposjlesntd anthelminitics (92% of the
respondents) for their goats. Occasionally, scam@érs buy drugs (Ampicillin, Penicillin
and Oxytetracycline) for the treatment of sick goaBuying drugs for sick goats’
treatment is especially practised in the lowlandeke. Some farmers (9% of the

respondents) buy noug seed cake for their goats.

4.3.8. Goat production constraints in the study are

There are several constraints in goat productiahenstudy kebeles of the woreda. These
are goat diseases, feed shortage (browse), predéok of adequate veterinary service,
theft, marketing, money shortage, abortion, wakertage, external parasites and lack of
modern knowledge in goat production. From all tbatgporoduction constraints identified,
goat diseases, lack of adequate veterinary serfeed, (browse) shortage, predators and
marketing problem are the main goat production ttamgs in the study area (Tables 37
and 38).
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Table 37. Rank of goat production constraints enstudy kebeles in Burie Woreda

(Informal survey result)

Constraint Woheni Woyenema Denbun Boko Total Priority in
identified Durebetie Ambaye Tabo score the Woreda
Goat diseases 2 1 5 1
Lack of adequate 1 5 6 16 3
vet service

Feed shortage 3 3 6 14 2
(browse shortage)

Leech 6 6 18 6
Water shortage 6 4 19 8
Knowledge 6 5 2 17 5
shortage

Marketing problem 6 5 19 7
predators 4 3 16 4
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Table 38. Rank of goat production constraints enstudy kebeles of Burie Woreda

(Formal survey result)

st nd rd th th
1 2 3 4 5 Total  Priority

_ N Priority Priority Priority priority priority weighted in the
identified Wored
score oreda
(5) (4) 3) (2) 1)
Goat diseases 37 18 5 3 0 278 1
Lack of
adequate vet 2 5 11 4 2 73 4
service
Feed shortage 0 6 1 1 0 29 7
Labour
3 5 6 4 0 61 5
shortage
Money
6 3 4 1 2 58 6
shortage
Knowledge
2 3 4 4 29 8
shortage
Marketing
problem
(remote 1 4 13 10 1 81 3
market
places)
Predators 23 20 4 2 1 212 2

There is a difference in the priority of constrainh the formal and informal surveys
(Tables 37 and 38). This may be due to farmers’'r pmoderstanding of the main
constraints and their relationships with produtyiof the animals. The severity of the

constraints differs from kebele to kebele. The taists have their own causes and
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consequences in the area. The predators in sonmeekefVoheni Durebetie and Boko
Tabo) have increased in number. This is due tadgeneration of forests in some areas.
Goat owners do not take their goats to these amddrowse their animals fearing loss of
animals by predators. Feed shortage occurred dtleetoultivation of grazing lands and
the deforestation of most of the forest areas. FRmuitage occurs especially during the
rainy season as the crop land will be covered bpsiand the available browse for goats

from the grazing lands will be limited.

4.3.9. Solutions suggested by farmers to alleviatiee constraints encountered

For the disease problem, farmers need veterinamceeto be given in their residence
kebeles. For the feed shortage problem, farmersviliag to allocate land for growing
improved forage crops. For this purpose, farmeedn@e supply of forage seeds. The
cultivation of the grazing land should be bannedrebt areas should be conserved. In
addition, awareness creation on forage productiooulsl be done. For the predator
problem, farmers want the government to allow themeduce the number of predators by
hunting in some places. For the financial shortpggblem, farmers need credit to be
given to them. Especially the poor need creditucpase and rear goats.

4.4. On-farm Feeding Trial on Sheep

4.4.1. Wheat straw varieties used in the trial

The wheat varieties from which the straw was ole@ifor the on-farm feeding trial were
different. The wheat variety from which the strawsaobtained in Arebesi kebele is local
variety. The wheat variety from which the straw vadained in Tiya Tiya and Sertekez
kebeles is HAR 1685. As the straw used for theasmffeeding trial was derived from
different wheat varieties in the study area, theik be a difference in their nutritive
value. This is evident in their different chemicamposition andn vitro digestibility
values (Table 39). This difference is not assuneeblet from variety difference alone and
hence environmental factors may also have contabsiton these values (i.e. soll fertility,

etc).
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4.4.2. Chemical composition of the experimental fes

The CP content of the untreated wheat straw rafiged 2.3 to 2.9% (Table 39). This
figure is lower than that reported by Getahun (30B62%). The CP content of the urea
treated straw ranges from 5.1 to 5.6%. This is wser than the figure reported by the
same author (6.0%). The NDF content of both tha tneated and untreated wheat straw
is greater than or equal to 68.9%. According toug@006), citing Singh and Oosting
(1992) on the classification of roughages, theseldecan be classified into low quality
feeds (> 65% NDF). The low CP content of the straay have contributed for the low
wheat straw intake by the animals during the @®ICP content affects both digestibility
and intake of feed (Ranjhan, 1997).

The CP content of wheat bran, groundnut cake, whesat and groundnut cake mix is,
16.9, 42.7 and 22.3%, respectively. According tefage (2007), citing Lonsdale (1989)
on the classification of protein source feeds, dbrcentrate feeds and their mix can be
classified into medium (120 — 200 g CP/ kg DM),ig 200 g CP/ kg DM) and high
protein sources, respectively. The CP content @itheat bran that is used in this trial is
lower than that reported by Asnakew (2005) (19.6%) Simret (2005) (20.1%). It is also
lower than that is reported by Getredtal. (2000) (17.2%). This may be due to various
factors which affect the chemical composition oéds. Soil type, variety and other
environmental factors affect the chemical compositof feeds. The CP content of
groundnut cake is also lower than 50.6% reported\&ryakew (2005), 51% reported by
Simret (2005) and 54.4% reported by Geteetl (2000). From the chemical analysis
results of the feeds used for the trial, it is ewidthat the feeds used in the trial were of
lower quality when they are compared with othealtresults. The chemical composition

of the experimental feeds is given in Table 39.
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Table 39. Chemical composition aimdvitro digestibility values of the feeds used in the

on-farm feeding trial

Analysis result

Source of DOMD
Feedsample DM Ash CP NDF ADF Lignin ,
feed (In vitro)
type (%) (%DM) (%DM) (%DM) (%DM) (%DM)
sample (%0M)
Arebesi UNTWS 92.6 9.4 2.9 76.3 52.2 6.8 50.4
Arebesi UTWS 935 121 5.6 69.4 59.6 9.0 53.1
Tiya Tiya UNTWS 92.5 8.4 2.6 76.1 51.6 6.7 50.3
Tiya Tiya UTWS 935 122 5.3 68.9 59.6 8.8 53.5
Sertekez UNTWS 92.6 7.8 2.3 75.2 50.4 6.6 50.5
Sertekez UTWS 93.6 12.7 51 72.1 59.2 9.1 47.9
- WB 90.5 5.4 16.9 42.4 13.7 3.3 84.8
- GNC 96.5 9.0 42.7 25.4 20.9 5.4 74.0
- WB + GNC 92.9 7.0 22.3 33.7 17.8 5.3 82.0

ADF = Acid detergent fiber, CP = Crude protein, DMDry matter, NDF = Neutral detergent fiber. GNC =
Groundnut cake; UNTWS = Untreated wheat straw; UTs\®ea treated wheat straw; WB = Wheat bran

4.4.3. Digestibility of the feeds used in the onAfia feeding trial

Thein vitro digestibility of organic matter of the untreatetieat straw ranged from 50.3
to 50.5% and that of the urea treated wheat steaged from 47.9 to 53.5% (Table 39).
These figures are higher for the untreated wheatvstvhen compared with Getahun’s
(2006) report (48.4%). The digestibility of the areeated wheat straw is lower than that
reported by the same author (63.2%). This may ke tdudifferences in variety, lignin
content and other environmental factors which affiegestibility.

4.4.4. Feeds and nutrient intake

The animals in all the treatment groups (grazing aeat straw experimental groups)
consumed almost all the concentrate feed supplefwdmat bran and groundnut cake
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mix) that was offered to them. Consumption of theaureated and untreated wheat straw
was very low (Table 40). This may be due to theityuaf the wheat straw offered to the
animals. Urea treatment was not that much effectiviacreasing straw intake. In some
cases consumption of urea treated wheat strawdaidmed. On the other hand, there was
little or no consumption of untreated wheat strawriost cases. The nutrient intake of

animals in the trial is given in Table 41.

Table 40. Mean wheat straw intake of the animatbéntwo treatment groups in Arebesi

kebele
Treatment Intake (g/ day) N
MeanzSE
Untreated wheat straw 742.13
Urea treated wheat straw 52:84.99 7
Mean 30.1+9.62 14

g = Gram, N= Number of observations; SE = Staneardr; Means with different superscript lettershivit
a column are significantly different (P<0.05)
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Table 41. Mean dry matter, organic matter, astgeprotein, neutral detergent fiber and

acid detergent fiber intake ofraals in the on-farm feeding trial in Burie

Woreda
Grazing Wheat straw experiment
experiment
Feed intake
Treatment Treatment
2 1 2
GNC + WB intake (g/ d) 200.0 200.0 200.0
Straw intake (g/ d) - 7.4 52.8
Total dry matter intake (g/ d) 200.0 207.4 252.8
OM intake in GNC + WB (g/d) 186 186 186
Ash intake in GNC + WB (g/ d) 14 14 14
CP intake in GNC + WB (g/ d) 44.6 44.6 44.6
NDF intake in GNC + WB (g/ d) 67.4 67.4 67.4
ADF intake in GNC + WB (g/ d) 35.6 35.6 35.6
OM intake in wheat straw (g/d) - 6.8 46.3
Ash intake in wheat straw (g/ d) - 0.6 6.5
CP intake in wheat straw (g/ d) - 0.2 2.8
NDF intake in wheat straw (g/ d) - 5.6 37.0
ADF intake in wheat straw (g/ d) - 3.8 31.4

4.4.5. Body weight change of the animals

The animals gained BW during and at the end oftriaé period. There was a significant
final BW difference between the two groups (the cairate supplemented and the
farmers’ traditional practices (supplementationfadd leftover,atella and maize grain

every three/ four days interval) at the end of tiied period (Table 42). The concentrate
supplemented ones performed better (P<0.05) thrarefa’ traditional practices. This may
be due to the frequency of supplementation andhidjie nutritive value of the concentrate
feed supplement (WB + GNC) offered to the experitaleanimals compared with the feed
farmers traditionally supplement to their fatteningheep. Hence, concentrate

supplementation is effective in inducing more BWnga the treatment group of sheep
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than the farmers’ traditional practices (controd)this study the concentrate supplemented
animals gained on average 43.6 g per day whicigieh (P<0.05) from the control group
(12.9 g per day) (Table 42). In another study,dh&as also a significant average daily
BW gain (P<0.05) in goats that were supplementdat wheat bran and groundnut cake
when compared with the unsupplemented ones (Sir20€5). The author reported that
the animals that were supplemented 200 g concerfratl per day gained on average 39.9
g/ day. In the current study, the animals gainecdwerage 43.6 g per day. This value is
greater than the value reported by Simret (200Bijs Tay be due to the difference in the
animal species and nutritive value of the feedslusdhe trial. In addition, the nutritive

value of the feed available on the grazing lands better during the trial, rainy season.

It is observed that supplementation of goats onlakaer (200 g) and the highest level
(400 g) is not statistically significant (P>0.08)BW gain and carcass parameters (Simret,
2005). The author recommended that supplementafiatb% groundnut cake and 25%

wheat bran at the lowest level (200 g) as econdmica

In the wheat straw feeding trial, the animals gdiB&V during and at the end of the trial.
There was no significant difference (P>0.05) irafiBW between the two groups (Table
43). There was also no significant difference (B5D between the two groups in ADG
and total BW gain at the end of the trial. Theraswo effect due to variety of wheat
(P>0.05). There was no interaction effect (P>0.08)ween urea treatment and wheat
variety. The mean body weight change of the anirealsry week in the wheat straw

feeding experiment is given in Figure 5.
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Table 42. Mean initial body weight, final body wikigbody weight change and average

daily gain performance of the shigefhe grazing trial (Adjusted means)

Initial BW Final BW BW change  ADG (g/ Concentrate
Treatment )
NZ9 (kg) (kg) (kg) day) intake (g/
MeanzSE MeantSE MeanzSE MeanzSE day)
Farmers’
, 21.6+1.22 21.8+0.79  1.P+0.79  12.8+9.14 0
practice
Grazing b
20.1°+1.39  24.6+0.79 3.7£0.79 43.69.14 200
+GNC + WB

BW = Body weight; g = Gram; GNC = Groundnut cake; Number of observations; SE = Standard error;
WB = Wheat bran; Means within a column with diffiersuperscript letters are significantly different

(P<0.05)

Table 43. Mean initial body weight, final body wieigbody weight change and average

daily gain performance of sheefhmwheat straw feeding trial (Adjusted

means)
BW
Initial BW Final BW ADG (g/ Concentrate
change _
Treatment N (kg) (k) (ko) day) intake (g/
MeantSE  MeantSE J Mean+SE day)
Mean+SE
UNTWS 13  21.8+1.01 25.4+0.87 2.1+0.87 24.8+10.09 200
UTWS 19 24.5:1.04  25.8+0.69 2.6+0.69 30.6+7.97 200

BW = Body weight, g = Gram, N= Number of observaipUNTWS = Untreated wheat straw, UTWS =
Urea treated wheat straw, SE = Standard error, Medhin a column with different superscript letterre

significantly different (P<0.05)
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Figure 5. Mean body weight change of animals ewergk in the wheat straw feeding

experiment in Burie woreda
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4.4.6. Farmers assessment of the feeding trials

4.4.6.1. Grazing experiment

Farmers generally evaluated this feeding trial @sdg They have observed BW gain and
body condition change in the animals which werepkmpented with wheat bran and
groundnut cake mix. From farmers’ evaluation, theeat bran in the concentrate feed mix
is blown away by the animals’ breathing when angrstbrt to feed on the concentrate
feed mix and enters into the animals’ nostrils.sTimade the animals to cough and sneeze
while eating the concentrate feed. This conditicas wnentioned as a drawback for the
concentrate feed mix by farmers. Farmers beliehatl the amount of feed given to the
animal per day is too much so it should be redulfetis too much they say it will not be
suitable for the animals’ health. The fear may steym the traditional fattening practices.
In the traditional fattening practice farmers fesmhcentrates to the animals in small
amounts with some days interval. The farmers betlethat the cause of disease
(pasteurellosis) is too much concentrate feed smp@ht to the animals. They also believe
that concentrate feed supplementation should ngivaa daily. It should be at every third
or fourth day interval. They believe that suppletmen animals with concentrate feed
more frequently is not good for the animals’ healaily feeding of concentrate

supplements is not practiced in the farmers’ tradél fattening practices.

Disease was the main problem during the trial. Sofnthe experimental animals were
sick of disease (pasteurellosis). Sick animals viezated for the disease in the nearest
veterinary clinics. Farmers say that additionalhahhinitics was necessary during the
trial. This is because they deworm the fatteningnats several times when they fatten
animals traditionally. They believe that giving la@tnentics several times during fattening
improves the animals’ condition. In addition, tHeslieve that the animals used in the trial
should have been castrated. They also believe dastration of animals will have
increased their BW gain. The uncastrated anima¢sl us the trial were observed in
mating female animals during the trial so that thaild have adversely affected their BW
gain. According to Demissiet al. (1989), a study conducted using Horro sheep sesss
the effect of castration on their growth and depeient at different levels of concentrate

supplementation (330 and 250 g per head per dagjetwas no significant effect of
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castration on final BW and average daily gain a tbwer level of supplementary

concentrate feeding (250 g). But, the results alsowed that intact sheep gained more
(144 g vs 75 g) per day than castrated ones dtigher level of concentrate feeding (330
g). Generally, the authors concluded that sheepatfgagoing to be fattened for slaughter
should remain intact unless there are special nsador castration. According to

McDonald (2002), the quantities of nutrients to duoe ova and spermatozoa by
mammals are very small and of little significanelence, it is concluded by the authors
that nutrient requirement for spermatozoa and awedyction are inappreciable compared
with the requirements for maintenance and for gses such as growth and lactation. But
the energy expenditure for mating, running with thate and the time spent during this

process without consuming feed is not considere¢tare studies.

To make the farmers adopt the feeding practice ctmeentrate feeds used for the trial
should be available in the area. It is difficdtthe farmers to bring the concentrate feeds
individually from remote areas and feed their argndor the concentrate feeds, a
marketing system should be established in the shwely. Some farmers also said that they
have problems to adopt the feeding practice ddamémcial shortage. They are unable to
buy sheep and concentrate feeds for sheep fatteBmgeredit should be available to the
farmers to alleviate the financial problem of th@opto buy sheep and the necessary
inputs for sheep fattening. In addition to thesetdes, to make the farmers adopt this
feeding practice, awareness creation through trgirs essential that concentrate feeding
on daily basis at the recommended rate is not hdrr@enerally, inadequate veterinary
service in the study area and the concentrate fereaailability are the two main factors
which determine the adoption of the feeding practidence, not only for the adoption of
new feeding practices but also for all the livekt®pecies farmers’ rear, adequate

veterinary service provision is necessary to tienéas in the study area.

The grazing plus wheat bran and groundnut cake esdurate mix feeding practice is
socially acceptable. Many farmers wanted to paudite in the feeding practice. They were
also eager to participate if there was a secomd feeding trial. In addition, farmers took
the remaining concentrate feed from the trial viatgrested and in competition. On the
contrary, farmers do not socially accept feedindpors in the case of urea treated wheat
straw and concentrate feeding. Some believe that itnmoral and irreligious to keep

animals restricted at home from movement when faeglsivailable outside.
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Farmers were feeding their animals according ta¢lsemmendations in the grazing trial.
They gave the concentrate feed supplement, wattrcammon salt to the animals as
recommended. For the control group (grazing), tleelyfood leftoveratella, maize grain
and other household feed materials that are tomdily used for fattening.
Supplementation to the control group was differ@epending on the households. Some
farmers did not feed any supplement to the coraninals to see the effect of the new
treatment (wheat bran and groundnut cake concentnat) on the experimental animals.
Generally, the farmers will certainly adopt thiedéng practice in the future, grazing plus
concentrate feed (GNC + WB) supplementation. Comaensupplementation of animals
is very easy and it does not require additionablabinput to feed the concentrate
supplement feeds when it is compared with the fesineaditional fattening practices.
The current practice of feeding animals also redube duration of the fattening period
when it is compared with the traditional fattenprgctices. Farmers interviewed believe

that most of the farmers in the area will adops feieding practice in the future.

It was observed that the effect of wheat bran andrginut cake mix supplementation on
BW gain of sheep is effective. The supplementedugsoperformed better than the
farmers’ traditional practices. This means thafpéeimenting animals with wheat bran and
groundnut cake mix is better than farmers’ tradaiopractices. In addition, the on-farm
feeding trial participating farmers select thisatreent as better from all the treatment
groups considering animal performance, cost, lalmmout and feasibility of adoption by
the farmers found in the study area. As farmersnuigze grain in their traditional sheep
fattening practices, it is better to avoid it ars® whe agro-industrial by-products for sheep
fattening as maize grain is used for human consem@nd it is very expensive than
groundnut cake and wheat bran mix. Especially pitna farmers in the study area do not
have maize grain to feed their animals. In addjtidne to soil fertility decline and
expected human population increase in the futeedihg maize grain to animals will be
unlikely. This condition creates competition foroébwith humans. Fattening using the

agro-industrial by-products is feasible biologigakconomically and socially.
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4.4.6.2. Wheat straw feeding experiment

Farmers generally evaluated this feeding trial ess leffective. The animals consumed
almost all the concentrate feed mix offered to thEarmers have observed BW change
and body condition change on the animals at thenhagy of the feeding trial. From the
current study, intake of both the untreated andh ureated wheat straw was very low
(Table 40). Some farmers considered the urea tteateat straw as poisonous. During
the trial some of the trial animals were sick oftearellosis. They were treated for the
disease. Disease was the main problem duringitie tr

Farmers in this group were not feeding their ansraadcording to the recommendations
made at the beginning of the trial. Farmers feddbmcentrate feed supplement, treated/
untreated wheat straw, water and common salt tarnimeals. They fed wheat straw (urea
treated and untreated) and also grazed the anonadgazing fields, whenever they were
not supervised. So, feeding urea treated wheaw sttane with concentrate supplements
indoors is not feasible in the area considerinm&s’ beliefs and social feasibility. Rather
feeding animals urea treated wheat straw togeth#r grazing and concentrate feed
supplements seems to be feasible considering farrraditional fattening practices and
social feasibility. In the one hand, feeding arnsniadoors entails labour input. On the
other hand, feeding and fattening animals indo®rsot traditionally common in the study
area. This trial is not similar to the farmers’diteonal fattening practices. So, to bring
indoor feeding practice using urea treated wheswstalone with concentrate feed
supplements will take time to make it really fe#siin the system. Generally, the labour
input that is used to treat the wheat straw witmayuthe labour input in indoor feeding and
animal management and the amount of extra BW daah Wwill be achieved by urea
treatment compared with the control group (untebatdeat straw) will determine the

adoption of this practice.

Generally, the probability of adoption of concetdréeed (GNC + WB) supplementation
to grazing animals is more probable compared to urema treated wheat straw and
concentrate feed supplementation. Farmers havenauséetter body condition in the
animals that were in the grazing plus concentratd fsupplementation group. Hence,
those farmers who participated in the urea treateeat straw feeding trial evaluated the

wheat straw feeding trial as less effective basetheir animals performance.
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4.4.7. Economic analysis of the on-farm feeding tls

Concentrate supplementation (GNC + WB) to grazihgep is feasible economically
based on partial budget analysis (Table 44). Reclanology to be adopted by the farmers,
it should not only be technically feasible but alsmfitable. Since net income and
variable costs has increased and marginal rateetfrrr is high in the grazing and
groundnut cake and wheat bran supplemented grdug, feeding practice can be
recommended to farmers to be widely used in tha.drethe current study, the costs for
the feeds used by the farmers’ traditional sheéerfang practices were not included. If
they were included the total variable costs for ¢batrol group (Farmers practice) will
increase and the concentrate supplementation (GMB)}would have more net income
and marginal rate of return values than the comroup. In the current study, there is an
increase in net income and for each 1 Birr pedt@dasheep invested by farmers for the
purchase of concentrate feed mix (GNC + WB), thmeefiss will regain their 1 Birr and get
an additional 0.8 Birr per head of sheep net incigR = 79.35%).
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Table 44. Partial budget analysis of the on-faredieg trials

Particulars Treatments
. Untreated Urea treated
Farmers’ Grazing +
_ wheat straw + wheat straw +
practice GNC + WB
GNC + WB GNC + WB
Initial price of sheep
244.81 238.48 265.13 280.79
(ETB)
Total concentrate
- 17.2 17.2 17.2
consumed (kg)
Total straw consumed
. - 0.64 4.54
(kg)
Cost for concentrates
- 32.25 32.25 32.25
(ETB)
Cost for urea (ETB)
- - - 1.67
Cost for labour, diggin
_ gging - - - 17.47
pit (ETB)
Cost for labour, urea
treatment of the straw - - - 27.90
(ETB)
Total variable costs
0 32.25 32.25 79.29
(ETB)
Gross income
395.55 447.06 332.31 504.04
(ETB/head)
Total return
150.74 208.58 67.18 223.25
(ETB/ head)
Net return (ETB/ head) 150.74 176.33 34.93 143.96
ANI - 25.59 - 109.03
ATVC - 32.25 - 47.04
MRR (%) - 79.35 - 231.78
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4.5. Monitoring Sheep Reproduction, Lamb Growth andMVortality

4.5.1. Sheep management during the study period

Farmers’ traditional practices of sheep managememé adopted during the study. The
sheep grazed during the day time and local feeglsoments were fed during the evenings
based on each individual farmer’s practice. Thepkrpents given differ from household
to household. Generally, most households suppledeheir sheep withtella and food
leftover. In addition, farmers treated their anisalith anthelminitics during the study.
Sick animals got treated in their respective vatey service areas. There was almost no
supplement offered to the growing lambs duringghely. They depended on their dam’s

milk only.

There were 458 sheep at the beginning of the stlidgle 45). Among these, 366 were
females and 92 were males. One household on aveeah&.63 heads of sheep (n = 60,
SD = 2.58) at the beginning of the study (Table. #8)the end of the study, it had on

average 8.0 heads of sheep (n = 60, SD = 3.50hqesehold. There was an increase in
sheep number per household at the end of the gteidyd. Sheep number per household
increased in Woheni Durebetie and Woyenema Ambajeelks, while in Boko Tabo

kebele it decreased (Table 46). From the total rexnolb sheep (458) at the start of the
study, only 362 (79%) of the original sheep werespnt at the end of the study. About
63% of the males and about 83% of the females y@&®ent at the end of the study. From
the 458 sheep present at the beginning of the stadf15.5%) were sold within the 6

months, 22 (5%) died due to diseases and 3 (0.78t¢ wlaughtered. During the study,

there was no loss of animals due to predators.

Within the 6 months, 2 sheep were bought and adddateeding females and 118 lambs
were born. At the end of the study there were 48%p present in the 3 kebeles in the
selected households including the number of landra kvithin the 6 months. From this
total number of sheep, 104 heads (22%) were mal@s3@2 (77%) were females. From
the total 118 lambs born within the 6 months, Jdmbs have been measured and records
taken. Record for one lamb was not taken. Amonglitie lambs 46 were males and 66

were females. From the total lambs born (117)stheof the 5 lambs was not recorded.

106



Table 45. Total sheep number per kebele at thenbewj and end of the study in the

study kebeles of Burie Woreda

Woheni Woyenema
_ Boko Tabo Total
Total sheep number Durebetie Ambaye
N =20 N =60

N =20 N =20
Beginning of study 177 139 142 458
Male 33 26 33 92
Female 144 113 109 366
End of study 200 141 140 481
Male 46 37 21 104
Female 152 102 118 372

N = Number of households

Table 46. Mean sheep number per household at thierbeg and end of the study in the

study kebeles of Burie Woreda

Woheni Woyenema
) Boko Tabo Total
Sheep number per Durebetie Ambaye
N =20 N =60
HH N =20 N =20
Mean+SD Mean+SD

Mean+SD Mean+SD
Beginning of study 8.91+3.94 7.0£1.28 7.1£1.07 2.68
Male 1.7+1.18 1.3+0.92 1.7+0.67 1.5+0.95
Female 7.2+3.47 5.7£1.31 5.5+£1.10 6.1+2.33
End of study 10.0+3.89 7.1+£3.10 7.0+£2.66 8.0+£3.50
Male 2.3+1.46 1.9+1.57 1.1+1.1 1.7+1.45
Female 7.6+£3.66 5.1+2.55 5.9+2.38 6.2+3.06

N = Number of households; SD = Standard deviation
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4.5.2. Birth weight and sex of lambs

The birth weight of males (2.6 kg) was greater (B&0) than the birth weight of females
(2.1 kg). The mean BW of the two groups is givernTable 47. According to Kassahun
(2000), a study on Horro and Menz lambs, males Wweewier at birth than females. Male
and female lambs had a birth weight of 2.4 + 0.68 3.2 £ 0.02 kg, respectively. The
difference between this result and the currentystuwady be due to environmental and
genetic differences. According to Markos (2006)tHbweight for male lambs is higher
than birth weight for female lambs based on a studivlenz and Horro sheep.

Table 47. Mean birth weight and growth rate of naald female lambs in the study

kebeles of Burie Woreda

BW (kg) Growth rate
Sex of lamb N

Mean+SE (9/ day)
Male 46 2.6+0.10 12 109.%34.33
Female 66 25+0.09 16 114.82.95
Total 112 2.3+0.07 28 112.4+2 .51

N = Number of lambs; BW = Body weight; g = Gram; Si5tandard error; Means with different superscript
letters within a column are significantly differgft<0.001)

4.5.3. Birth weight and ago-climatic zones

There is birth weight difference among the agromalic zones. Lambs born in the Dega
kebele have higher birth weight (2.9 kg) followeyg the Woina Dega kebele (2.4 kg)
(Table 48). There is a difference (P<0.001) infbwieight of lambs among the three agro-
climatic zones. This may be due to breed and enmemtal factors (nutrition of dams,
etc). In addition, the Horro breed which is foundhe kolla kebele usually gives birth to
twins (48% of the lambs born), but the Washeradsekich is found in the Dega kebele
usually gives birth to single lambs (87% of the lsnborn). According to Markos (2006),
single lambs have higher birth weight than mulsplia another study (Kassahun, 2000),

single born lambs were heavier than twin born lambs

108



Table 48. Mean birth weight of lambs in differegt@climatic zones in the study kebeles

of Burie Woreda

o Birth weight (kg)
Agro-climatic zone N
Mean+SE
Dega 2.9+0.07 47
Woina Dega 2%:0.03 41
Kolla 1.Z+0.05 29

N = Number of lambs; kg = kilogram; SE = Standamie Means with different superscript letters \iitla
column are significantly different (P<0.001)

4.5.4. Birth weight and breed of lambs

There is a difference in birth weight between twe breeds, Horro and Washera. Birth
weight of Washera lambs (2.8 kg) is greater (P<D.@Ban birth weight of Horro lambs
(1.8 kg) (Table 49). This may be due to breed, remvhental factors and/ or type of birth
effects. This difference may be due to the effdcgenotype and nutrition of the dams
during the study as the two breeds are found iferdiht agro-climatic zones. In addition,
Horro ewes give birth usually to twins but Washevees usually give birth to only one
lamb at a time. So, type of birth may have alsotrdomed to this result. According to
Markos (2006), there was a difference in birth weigetween breeds. According to this
author’s result, Horro lambs had higher birth weititan Menz lambs. In another study,
Horro lambs had higher (P<0.001) (2.4 £ 0.03 kg)hbweight than Menz lambs (2.2 £
0.03 kg) (Kassahun, 2000). According to Kassahuh &alomon (2008), Horro sheep
weighs from 2.8 — 2.9 kg at birth and from 13 —k@j5at weaning (90 days). According to
the same source, Washera sheep weighs 2.8 kg aBdk@3at birth and at weaning,
respectively. According to Kassaheh al. (1991), Horro lambs have an estimated birth
weight of 2.9 kg. In addition, Horro lambs seembt® heavier at birth and keep their
superiority over the Adal and Black Head Somalitapyearling age (Kassahuet al.,
1991).
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Table 49. Mean birth weight and growth rate of Iarblg breed in the study kebeles of

Burie Woreda

Breed of lamb N Birth Weight (kg) N Growth rate (g/ day)
born MeantSE MeanzSE
Washera 56 2°80.07 17 108.%3.66
Horro 56 1.8+0.09 11 117.82.29
Total 112 2.3+0.07 28 112.442.51

N = Number of lambs; kg = kilogram; g = Gram; SEStandard error; Means with different superscript
letters within a column are significantly differgi<0.05)

4 5.5. Growth rate between male and female lambs

Many factors affect growth rate. The most importarg feeding level, genotype, sex,
health and management (Gatenby, 1991). Accordir@ai@nby (1991), ram lambs grow
faster than ewe lambs whether or not the dietdioted. On a given diet, ewe lambs get
fatter than ram lambs. Mean growth rate per dayaie and female lambs up to 112 days
of age is given in Table 47. There is no significdifference (P>0.05) in growth rate

between the two groups. According to Gatenby (199B)es grow faster than females.

4.5.6. Growth rate and breed of lambs

There is no difference (P>0.05) in growth rate ashbs between the two breeds (Table
49). Washera and Horro lambs grew 108.9 g and 1d. p& day during 112 days of age,
respectively. But this difference is not signifitai®®>0.05). This result indicates that

Horro lambs have low birth weight when comparechwitashera lambs, but Horro lambs
have similar growth rate with Washera lambs duthmgfirst 112 days of age (Table 49).

According to Markos (2006), Horro lambs grow fadtean Menz lambs during the pre-

weaning and post-weaning periods. During the pranivey period Horro and Menz lambs

had a growth rate of 78.0 g and 72.6 g per dayeds/ely. According to Kassahun

(2000), there was no significant difference betwelenro and Menz lambs from birth up

to weaning (90 days). But birth type, dam parityl a®ason of birth had significantly

affected (P<0.001) on pre-weaning BW gain. Acaagdo Kassahuet al.(1991), Horro
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lambs have a BW of 2.9 kg and 15.0 kg at birth ainébeaning, respectively. In addition,
the breed on average has a weight gain of 134 gigefrom birth up to weaning. This
difference from the current result may be due tdrithen of the dam or other
environmental factors during the study.

4.5.7. Sheep mortality and agro-climatic zones

There was no mortality of lambs during the studyt ere was mortality of adults. There
IS no adult sheep mortality difference (P>0.05) tlueliseases among the agro-climatic
zones within the six months. There is more sheepatity in the Dega and Woina Dega
kebeles than the Kolla kebele (Tables 50 and 5herd is high sheep mortality per
household (0.5 heads) in the Woina Dega kebeleviell by the Dega kebele (0.4 heads).
Sheep mortality per household in the Kolla kebslmwer (0.3 heads of sheep) than other
agro-climatic zone kebeles. This may be due to dbraad environmental factors
(differences in feed availability, housing and aembi temperature, etc) that affect the
animals’ health. From the informal survey restiltyas observed that as the sheep breed
in the highland kebeles (Washera) is currently spsiole to diseases and dies more

frequently, farmers in these kebeles are crosshrgé&tlashera breed with Horro breed.

Table 50. Mean number of sheep death per hous@htie different agro-climatic zones

of Burie Woreda within the six mbsat

Number of sheep

Agro-climatic zone N
MeanzSE

Dega 0.4+0.18 20

Woina Dega 0%50.27 20

Kolla 0.3+0.09 20

N = Number of households; SE = Standard error; Mewgith the same superscript letter within a coluarm
not significantly different (P>0.05)
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Table 51. Total number of sheep death and percemtatye different agro-climatic zones

of Burie Woreda within the six most

Total number of
o Total number of
Agro-climatic zone % death sheep at the
sheep dead (No.) o
beginning of study

Dega 7 4.0 177
Woina Dega 10 7.2 139
Kolla 5 3.5 142
Total 22 4.8 458
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5. SUMMARY AND CONCLUSIONS

Assessment of the small ruminants production systerere conducted in Burie Woreda
to assess the management practices, identify aotige the constraints of the traditional
small ruminants production systems. For this stiady representative rural kebeles were
selected purposively and the study was conductédeise selected kebeles in the woreda.
These selected kebeles are Woheni Durebbegd, Woyenema Ambaye/Noina Dega,
Denbun Woina Dega and Boko Tabo Kolla). The study was carried out through
informal and formal surveys. The body weight ofraais was measured using hanging
scale in the field. The purpose of sheep produdbyriarmers in the study area was for
cash income and home slaughter on festivals. Farorem@verage had 3.7+£2.46 heads of
sheep (n = 127) per HH. There were two sheep brieete study kebeles, Washera and
Horro. There was also a local crossbred sheep ¢H¥rrWashera) calledAnfet in
Amharic. Farmers crossbreed Washera sheep withoHbreep to make the breed more
disease tolerant. About 59% of the respondents tbatd Horro sheep is more disease
tolerant than Washera and the crossbred sheep. #rensurrent survey result, it was
evident that there were more Washera sheep (98Wpimeni Durebetie Kebele and more
Horro sheep (92%) in Boko Tabo Kebele. In Denbuh\Afoyenema Ambaye kebeles, the
two breeds together with the crossbred sheep exilstdifferent proportions. There is a
difference in the distribution of the sheep brean®ng the different agro-climatic zones
(X2 = 1031.9, P<0.05). About 69.5% of the sheep i flock are females and the
remaining 30.5% are males. There is a possibilitynloreeding in the sheep flock in the
area as male animals are sold, castrated or skneghat a very young age.

The main feed resources for sheep in the areaaveah pasture and stubble grazing. In
addition, most farmers supplement salt amtella (a local beer residue) to their animals.
The communal grazing lands are small in area argl #re overgrazed. There is feed
shortage problem both during the dry and rainy aesasin addition, the quality of the

available feed resources is poor in nutritive valliee CP content of most of the available
feeds is below maintenance requirement. Based axh feoduction and feed requirement
per HH per year for the available livestock, thexe deficit of 0.7 ton DM per HH per

year in the highland kebeles. According to farmexgaluation, the veterinary service
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provision is not adequate. There is high mortafihd morbidity rate of sheep in the
highland kebeles. Sheep death and morbidity rateases during feed shortage periods.
The cause of high mortality and morbidity rate rbaydue to feed shortage and inbreeding
in the sheep flocks in the study area. One houdetwlaverage sold 1.1+1.40 heads of
sheep (n = 127) per year. Farmers sell sheep mainfing Easter, New Year and
Christmas. On average, there was a market price0& Birr per kg of BW during the
study. Farmers and traders bring sheep for sale i woreda from neighbouring
woredas and region. Among the constraints idedtifiesheep production, sheep diseases,
lack of adequate veterinary service and feed artdenti shortage are the main ones.
Generally, there are better sheep breeds in tloy sttea. To bring improvements in sheep
production in the area adequate feed supply, betérservice provision and better
breeding system should be given emphasis. This sniddeeanimals more productive and

the system more sustainable.

Farmers in the study area also rear goats for hslageghter and cash income. One
household on average had 4.8£3.33 heads of goatg®). From the current study, about
75% of the goats in the flock are females and ¢meaining 25% are males. The main feed
resources for goats are browse species that anel iounatural pasture and crop lands. In
addition, farmers usually supplement their goath wommon salt andtella. Maize grain
and beans are usually supplemented to fattenints.gGznerally, there is feed shortage
problem for goats during the dry and rainy seas@visen goats get sick, farmers in the
highland kebeles usually take sick goats to theestgublic veterinary clinics. On the
other hand, the lowland farmers buy drugs from mha&ket and treat their animals
themselves. On average, one household sold 1.74+kd@a@s of goats (n = 75) per year.
Goats from the neighbouring woredas and regionrente the woreda for marketing.
Goat market prices are low during certain monththefyear. During the study there was a
market price of 10.3£2.32 Birr (n = 153) per kg BMVgoat sold. Among the constraints
identified in goat production during the study, gdaseases, feed (browse) shortage and
predators were the main ones. Generally, poor fesdurce, diseases, predator and low

market prices are making the goat production lastagable.

The on-farm feeding trials were conducted in ArgbEiya Tiya and Sertekez kebeles to
evaluate the effect of feeding urea treated wheadvsand concentrate supplementation on

BW change of lambs and to estimate the economisildity and to assess farmers
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evaluation of the feeding practices. The sheepctleand used for the trial were local
breeds (Washera, Horro and crossbred) and of realeTsie wheat straw was treated with
5% urea. A completely randomized design was employeeatments were allocated to
the experimental units randomly using a lottery hodt The trial animals were offered
200 g concentrate feed per head per day accorditigettreatments. The concentrate feed
consisted of 75% groundnut cake (150 g) and 25%atvbean (50 g). Feed offered and
feed refusal were weighed and recorded every wAekhe end of the feeding trials,
farmers’ were interviewed individually and in a gpoto evaluate the results of the feeding
trials. Economic analysis was done using partiatigett analysis. The trials were
conducted for 86 days. The experimental animalswmed almost all the concentrate
feed mix offered to them. Their consumption of utesated and untreated wheat straw
was very low (52.8 g vs 7.4 g per day). In the grazrial, there was a difference (P<0.05)
on final BW, BW change and daily BW gain betweer theatment and the control
groups. The sheep in the two groups had a final@W®1.9 kg and 24.6 kg; a total BW
change of 1.1 kg and 3.7 kg; and a daily BW gainlafd g and 43.6 g per day,
respectively. Supplementation of grazing animalgwoncentrate feed (GNC + WB) is
feasible biologically (on-farm evaluation), econcally (partial budget analysis) and
socially based on farmers assessment. In the wdtemt feeding trial, there was no
difference (P>0.05) on final BW, total BW changedadaily BW gain between the
treatment and the control group. In general, fegdirazing animals with groundnut cake

and wheat bran mix has a high probability of adoptn the area.

Monitoring of sheep flocks was conducted in WoHearebetie, Woyenema Ambaye and
Boko Tabo kebeles to assess the on-farm birth weagld growth performance and
mortality and causes of mortality of lambs. Fronsreatudy kebele, 20 farmers having 5
or more breeding ewes were selected purposivelypamticipated in the study. In the
selected farms, lambs born, date of birth, thexr @ed type of birth were recorded. The
birth weight of the lambs born was taken in thetfi24 hours after birth and after that
every 2 weeks interval during the study. The studg conducted for 6 months. Birth
weight of male lambs (2.6 kg) was greater (P<0.G@an female lambs (2.1 kg). The
Dega agro-climatic zone lambs were heavier (P<Q.(09 kg) than the Woina Dega (2.4
kg) and Kolla agro-climatic zone lambs (1.2 kg)bath. Washera lambs had heavier
(P<0.05) birth weight (2.8 kg) than Horro lambs8(Xkg). There was no difference
(P>0.05) in growth rate between Washera (108.9nd)Horro lambs (117.9 g) when the
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two breeds are compared at 112 days of age. Itiadldihere was no difference (P>0.05)
in BW between the two breeds at 112 days of age2 (k§ vs 14.7 kg). These results
indicated that Horro lambs had a lower birth weitjiain Washera lambs, but Horro lambs
had similar growth rate with Washera in the firé2 days of age when the two breeds are

compared within their respective environments.

Recommendations

To alleviate the possibility of inbreeding and taintain the productivity and genetic

diversity of animals there should be maintenancmafe male animals on-farm.

As farmers practice crossbreeding Washera withdHiorthe area there should be proper
breeding system in the area to maintain and coagbe/available breeds.

As there is severe feed shortage problem, espgdnathe highland kebeles, increasing
feed production both in quantity and quality anidia#tion of the available feed resources
efficiently should be given more emphasis as ie@f animal health, productivity and

survival.

In the goat production, as the market prices fatgare lower improvement in market
information and linking the available markets wihtential market places in the region
through a new market chain, feed supply and predatatrol should be given more
emphasis to make the goat production sustainable.

Adequate veterinary service should be providethéd@rmers in the area.

Those farmers who treat sick animals buying drugs fthe market should be made aware
of the consequence of their activities and shoelgdohibited.

Generally, to bring improvements in small ruminapteduction in Burie Woreda, small
ruminant diseases, lack of adequate veterinaryicgerand feed and nutrient shortage
constraints should be given due emphasis in researd development activities that will

be undertaken in the study area.

Supplementation of grazing sheep with concentreg¢el imix (75% GNC + 25 % WB at
200 g level) can be extended to the farmers toidelyused in the study area.
To confirm the current results of the on-farm growerformance of lambs further studies

are needed involving more animals in the study.area
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Appendix Table 1. Key to sub agro-ecological zand3urie Woreda

Estimated mean

Name of the _ Mean annual
Altitude range Mean Annual annual

Sub agro- temperature o

_ (masl) rainfall (mm) evapotranspiration
ecological zone (°C)

(mm)

M1-4 1000 — 2000 16 — 28 600 — 1600 1500 — 2000
M2-5 2000 - 3600 11-16 1000 - 1800 1300 — 1850

Source: MOA (2000)

Appendix Table 2. Number of individuals interviewgel study kebele in Burie Woreda

during the sheeminial survey

Number of
Number of Number of key o
individuals
Name of kebele individuals informants _
) ) _ _ present in the
interviewed interviewed ' .
group interview
Woheni Durebetie 3 2 8
Woyenema Ambaye 3 2 10
Denbun 2 7
Boko Tabo 3 2 9
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Appendix Table 3. Number of individuals interviewgel study kebele in Burie Woreda

during the goatorhal survey

Number of
Number of Number of key o
individuals
Name of kebele individuals informants _
) ) _ _ present in the
interviewed interviewed _ _
group interview
Woheni Durebetie 2 2 5
Woyenema Ambaye 2 2 5
Denbun 2 2
Boko Tabo 2 2 5
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Appendix Table 4. Total area, crop land area aadigg land area in the study kebeles in

Burie Woreda

Woheni Woyenema
Type of Area , Denbun Boko Tabo
Durebetie Ambaye

Total area of kebele

1412 1622 2465 1675
(ha)*
Crop land area (ha)* 1237 1352 2114 845
Grazing land area (ha)* 122 124 320 50
Number of households

1264 1252 1116 488
per kebele**
Communal grazing land

0.097 0.099 0.287 0.102

area per household (ha)

**Source: IPMS (2007)

*Source: Kebele development agents

128



Appendix Table 5. Human population of the studyeteb in Burie Woreda

Total
No. of Average
Kebele human Males Females o
_ households family size
population
Woheni
_ 8950 4375 4575 1150 5
Durebetie
Woyenema
9181 4054 5127 1209 6
Ambaye
Denbun 7556 4231 4325 1108 4
Boko Tabo 2667 1765 902 332 6

Source: Kebele development agents

Appendix Table 6. Sheep and goat population okthdy kebeles in Burie Woreda

Kebele Sheep population Goat population
Woheni Durebetie 2394 242
Woyenema Ambaye 4455 463
Denbun 1101 292

Boko Tabo 1566 2460

Source: IPMS (2008)

129



Appendix Table 7. Mean body weight of sheep indifierent age groups in the study

Estimated age

Kebeles of Burie \Wda

(year)

Name of kebele

Mean BW (kg) Std. Deviation N
Woheni Durebetie 145 4.94 158
Woyenema Ambaye 14.4 5.77 165
<1 Denbun 17.1 6.16 185
Boko Tabo 14.9 6.82 172
Total 15.3 6.08 680
Woheni Durebetie 23.7 3.35 25
Woyenema Ambaye 23.1 2.87 24
1-2 Denbun 29.5 4.83 24
Boko Tabo 28.8 6.53 41
Total 26.6 5.65 114
Woheni Durebetie 27.8 3.48 53
Woyenema Ambaye 25.7 4.75 23
2 Denbun 28.9 4.41 17
Boko Tabo 32.8 5.72 26
Total 28.6 5.01 119
Woheni Durebetie 28.9 4.38 8
Woyenema Ambaye 28.0 3.92 21
3 Denbun 30.3 6.09 15
Boko Tabo 33.7 4.96 23
Total 30.6 5.35 67
Woheni Durebetie 31.3 3.92 59
Woyenema Ambaye 28.5 5.26 67
>3 Denbun 33.1 6.17 59
Boko Tabo 34.3 6.21 46
Total 31.6 5.82 231
Woheni Durebetie 21.2 8.50 303
Woyenema Ambaye 20.1 8.31 300
Total Denbun 22.6 9.20 300
Boko Tabo 22.5 10.90 308
Total 21.6 9.34 1211
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Appendix Table 8. Mean body weight of the sheegtisdby age group in the study

kebeles of Burie iafda
Breed of the animal Estimated age (year) Me(ir;)BW N Std. Deviation
<1 15.9 279 5.52
1-2 24.8 42 4.34
Washera 2 27.9 58 3.66
3 29.2 17 4.39
>3 30.7 98 5.22
Total 215 494 8.28
<1 14.0 233 6.77
1-2 27.5 49 5.82
Horro 2 311 35 6.27
3 31.8 30 5.77
>3 31.9 77 5.87
Total 215 424 10.50
<1 16.0 168 5.72
1-2 28.4 22 6.74
Crossbred 2 26.9 26 4.65
3 29.9 20 5.24
>3 32.7 55 6.60
Total 22.0 291 9.30
1-2 23.0 1
Unknown >3 27.4 1
Total 25.2 2 3.11
Total <1 15.3 680 6.08
1-2 26.6 114 5.65
2 28.6 119 5.01
3 30.6 67 5.35
>3 31.6 231 5.82
Total 21.6 1211 9.34
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Appendix Table 9. Mean body weight of goats inatéint age and sex groups in the study

kebeles of Burie iafda

Estimated age Sex of the animal Mean BW N Std. Deviation

(year) (kg)

<1 Male 13.8 44 5.53
Female 11.2 65 4.59
Total 12.3 109 5.12

1 Male 19.0 1
Total 19.0 1

lto2 Male 24.6 7 7.37
Female 22.9 21 3.06
Total 23.3 28 4.42

2 Male 36.5 2 2.12
Female 26.4 27 5.21
Total 27.1 29 5.67

3 Male 41.5 4 3.87
Female 28.5 19 6.80
Total 30.7 23 8.09

>3 Male 39.3 4 9.36
Female 31.3 54 4.34
Total 31.8 58 5.12

Total Male 19.2 62 11.20
Female 22.3 186 9.75
Total 21.6 248 10.20
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Appendix Table 10. Mean body weight of goats ifiedldnt age groups in the study

kebeles of Buri@k&da

Estimated age (year) Name of kebele Me:(r;)BW Std. Deviation
Woheni Durebetie 13.6 15 6.14
Woyenema Ambaye 12.1 29 5.47
<1 Denbun 12.0 29 3.84
Boko Tabo 12.1 36 5.41
Total 12.3 109 5.12
1 Woheni Durebetie 19.0 1
Total 19.0 1
lto2 Woheni Durebetie 25.1 8 5.08
Woyenema Ambaye 24.5 10 1.96
Denbun 20.8 6 6.08
Boko Tabo 20.5 2.52
Total 23.3 28 4.42
Woheni Durebetie 29.0 3 5.29
Woyenema Ambaye 30.7 3 7.51
2 Denbun 28.5 14 4.80
Boko Tabo 231 9 5.13
Total 27.1 29 5.67
Woheni Durebetie 27.9 9 8.62
Woyenema Ambaye 32.0 6 8.25
3 Denbun 33.0 8 7.37
Total 30.7 23 8.09
>3 Woheni Durebetie 30.5 25 6.93
Woyenema Ambaye 32.1 14 3.25
Denbun 335 6 2.88
Boko Tabo 33.2 13 2.59
Total 31.8 58 5.12
Woheni Durebetie 25.0 61 9.49
Woyenema Ambaye 21.4 62 10.42
Total Denbun 21.2 63 10.27
Boko Tabo 18.7 62 9.80
Total 21.6 248 10.20
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Appendix Table 11. Conversion factor of differamebtock species into Tropical

Livestock UnitL{U)

Livestock species

Conversion factor (head TLU)

Cattle
Sheep
Goats
Horses
Mules

Donkeys

0.7
0.1
0.1
0.8
0.7
0.5

Source, ILCA (1990)
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7.2. APPENDIX FIGURES
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Appendix Figure 1. Map showing location of Burie &da in Ethiopia and Amhara

National Regiosate
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NO PA Name BURE WEREDA PEASANT ASSOCIATION

1 AGENI FEREDA
2 WEHEN| DURBETE

3 JIB GEDEL

4 ARBIS| MENFESAWIT
5 WEYENIMA AMBAGE
8 WUNDIGI

7 SHAKUA

8 WANBURE GEDAM

8 BAGUNA KEBESA

10 TIVA TIVA

11 TENGHA ADEL AGATA
12 WADRA GINDBA

13 DENBUN GALEBED
14 ALEFA BASI

15 GULEM DENJEN

16 ZALEMA

17 SERTEKEZ

18 FEZEL

18 ZIVEWSHIWUN

20 GEDAM LEJAMOR
21 FETAM SENTOM

22 BOKO TABO

23 Bure(Town)
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Appendix Figure 2. Map of Burie Woreda showing loma of kebeles
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A Agro Ecological Map of Bure Woreda
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Scale 1:250000

Source:-GIS Team of ANRS BoFED

Appendix Figure 3. Sub agro-ecological zones indBWoreda
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A Topographic Map of Bure Woreda
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Appendix Figure 4. Map showing altitude range (iasth of kebeles in Burie Woreda
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A Climatatic Map of Bure Woreda
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Appendix Figure 5. Map showing temperature cladsebkles in Burie Woreda
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A Landuse/Landcover Map of Burie Woreda
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Appendix Figure 6. Map showing land use of kebé&ieBurie Woreda
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N River Map of Burie Woreda
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Appendix Figure 7. Map showing rivers in Burie Waae
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A Soil Type Map of Bure Woreda
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Appendix Figure 8. Map showing soil types in BuN®reda
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Appendix Figure 9. Washera Sheep in Woheni Durebi&bele in Burie Woreda
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Appendix Figure 10. Horro Sheep in Boko Tabo KelelBurie Woreda
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Appendix Figure 11. Crossbred sheep in Denbun KeibeBurie Woreda
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Appendix Figure 12. Sheep grazing on the overgraaggral pasture in Woyenema

Ambaye KebeleBuarie Woreda
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Appendix Figure 13. Sheep grazing on the overgraat¢gral pasture in Woheni
Durebeite KebgldBurie Woreda
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Appendix Figure 14. Goat types in Woheni DurebKbele in Burie Woreda
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Appendix Figure 15. Goat types in Woyenema Ambagbd{e in Burie Woreda
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Appendix Figure 16. Goat types in Denbun KebelBunie Woreda
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Appendix Figure 17. Goat types in Boko Tabo KelelBurie Woreda
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Household size = 5.6 persor

Maize = 0.4
Finger millet =
0.2

Barley = 0.1
Wheat = 0.1
Tef=0.2
Sesame = 0.2
Pepper = 0.1
Bolekie = 0.01
Pea =0.01
10 Bean =0.1
11.Potato = 0.004

!\’!‘

©ONOO AW

Private Land Holding
=1.3 ha

Coffee = 0.01
ha

Communal Grazing
Land Area = 0.2 ha

Salt &
Drugs

0.8
heads of
sheep
per year

heads
(meat

Cattle = 4.4
Goat =0.5
Donkey = 0.4
Horse = 0.04
Mule =0
Chicken = 2.8

Appendix Figure 18. Model of the farming systenBurie Woreda
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Appendix Figure 19. Approximate location of smailhminant market places in

Burie Woreda
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Smallholder sheep producers
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Appendix Figure 20. Marketing channels in sheepketarg in Burie Woreda
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Amirara Region by Woreda

Scasle:- 1:2500000

Source- G155 Team of ANR S BoFED

Appendix Figure 21. Map showing location of woredagmhara National Regional
State
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Appendix 3. Checklist used for the informal surveystudy

A. Personal data

Name of respondent --------=-=-=-=-=-mmmmmmmmmmmmoooeoee
Type of respondent ------=-=-===-=mmmmmmm o

Age ------------

Educational level ---------------mmmmmm oo -
Marital status --------------------------- -

© © N o g s~ wDdPE
w
@
P

Religion -----------mmemomemcmcece e --

10.Number of years he has lived in the kebele --——----------cmcemmmeeo-

B. General farm data

1. Land holding per HH in the kebele (Crop land)

2. Trends in size of crop land owned per HH? And cadisethe trend?

3. Crops grown and area allocated for each crop per(tdrked by area & species
grown)

Which varieties are recently introduced?

Which recently introduced varieties are expanding?

Soil types in the area and their local name

Trend in soil fertility and its causes

Measures taken to increase soil fertility

© © N o g &

Main constraints in crop production

10. Type of livestock species reared in the area amabeu of livestock per HH,

11.Trends in livestock production and productivity fmoer, yield per animal, and
reproduction). Causes for the trend?

12.Feed resources for livestock (in dry and wet season

13.Trends in feed availability (size and yield of malupasture)

14.Where do they buy and sell livestock?

15.Main constraints in livestock production
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16. Water sources:
a. Human consumption
b. Livestock watering
17.Sources of cash income (ranked by degree of imposda

18. Off-farm activities in the area

C. Breeds and breeding of sheep/ goat

For what purpose do they rear sheep/ goat?

How many sheep/ goat do they own per HH?

Breed/ type of sheep/ goat in the area (type aral lname)

Are they recently introduced or reared for a langet?

Which ones are recently introduced?

Do they practice selection of breeding animals éni@male or both)?
Which phenotypic characteristics do they preferalénfemale)

Do they practice culling of undesirable animals?

© © N o g s~ w DdPE

Castration of animals
10. Productivity of animals currently (size, conditiand reproduction compared to the
previous ones)

D. Feed resources and feeding sheep/ goat

1. Feed resources for sheep/goat in each season:

No.

June — Aug. Sep. - Nov. Dec. — Feb. Ma. — May

gl K| W N|

2. Types of grazing area present in the area (pricat@munal)
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. Area of natural pasture and its current statussesfor its present status
. Do they have private grazing land?

. If so, for what purpose do they use it (for grazomdghay making)?

3

4

5

6. Feed scarcity period (months) in the area

7. What do they do to overcome the feed shortage gnobl

8. Feed abundance period

9. Do they grow improved forages

10.1f yes, which ones (list)

11.1f no, why?

12.Do they feed improved forages to their sheep/ gé#tat, When and how?

13.Do they feed their sheep/ goat concentrates? If wbat, when, how and how
much?

14.Major crop residues used for sheep/ goat feeding?

15.What do they feed kids/ lambs before weaning?

16. Feeding of kids/ lambs after weaning

17.Do they fatten sheep/ goat?

18.1If so, in which season?

19.Feeds used and amount offered per head per day?

20.Type of animal used for fattening (age and sex)

a. Anthelminitics before fattening

b. Castration before fattening

c. Selection of animals for fattening

d. Purpose of fattening (sale or home consumption)

e. Constraints encountered in fattening

21.Source of water for animals

dry season

Are the sources permanent or seasonal

Distance of watering points from the farmers resode

Is there water shortage problem in the area

If yes, in which season?

-~ ® a0 T p

How do they overcome the water shortage problem?
Frequency of watering animals per day (dry season)

= «Q

Who is responsible for watering of animals
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Housing of animals

Type of house used for sheep/ goat in the area

Do they house animals according to age and seXpgfou

What are the types of materials used for housetaai®n?

Cleaning of sheep/ goat houses

Disease and disease control

What are the common sheep and goat diseases anghe

No

Disease (local name)

Symptoms

Age gro

mostly affected

uggason

occurrence

gl B W N

o bk~ 0N

T p 0 o N O

What do they do when their sheep/ goat get sick?

Do they get their animals vaccinated? If so, agaimat diseases?

If no, why?

Locally used medicine for sheep and goat (for whdidease and what type of

traditional medicine)

Is there veterinary clinic in the kebele?

Do they take sick animals to the vet clinic?

If no, why?

Do the veterinary clinics have enough:

personnel

drugs, etc
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. Milking of Animals

Do they milk sheep/ goat in the area?
If so, for what purpose?

. Animal slaughter per HH

In which occasions do they slaughter animals?

Which type of animals do they slaughter (age amgi?se
Preferred colour?

How many sheep/ goats do one HH slaughter per year?
Are they home reared or purchased from the market?

Herding of animals

Do they herd their animals?

Purpose of herding the animals

If so, how long per day?

Is there communal or individual herding?

Do they herd their animals year-round?

If no, in which months do they herd their animalgRy?

Who is responsible for herding?

Marketing

List of the markets and market days in their area

Distance from the farmers residences (km/ hr)?

Do they sell sheep and goats?

Means of transportation

How many animals do they sell per year per HH?

In which season do they mostly sell? Why?

Where do they sell their animals?

Where do they buy animals for breeding or for hataeghter?

Who is responsible for the sell of sheep/ goat?
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8. Categories of animals mostly sold (age and sexpjrou

9. Why do they sell these age groups mostly?

10. Price fluctuation during the year (high and lowcprseasons)
11.Problems encountered in marketing sheep/ goat

K. Constraints
1. What are the major sheep/ goat production conssrairthe area?

2. Priority of the constraints in the area (rank: lobhea area coverage and degree of

severity)?
3. What are the main causes for these constraints?
In which season the constraints occur

L. Solutions to constraints

1. What do they think are the possible solutions tevate the major sheep/

goat production constraints in the area?
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Appendix 4. Questionnaire used for the sheep/ goptoduction system study

(Formal survey study)

A Questionnaire Prepared for Farmers’ Interview for IPMS Financially Supported

Sheep/ Goat Production System Study in Burie Woreda

Note to the enumerator: Before filling the questionnaire, please ask thierviewee for

his convenient place and time for the interview. dddition, during filling the
guestionnaire, please do it calmly, listen attegliivand write legibly. Finally, before
leaving the interviewee please check out that adistjons have been asked and answered
fully. In this questionnaire last year means tmeeib/n 01.12.1999 to 30.12.2000 E.C.

|. Data collection

1. Name of enumerator --------==-=-------

Date of data collection -----==========- -

Starting time for data collection -------------===—- e mcmmm oo

Ending time for data collection ---------========mmmmmm oo

a bk~ 0N

Questionnaire NUMDEr ------=-m-m e

Il. Household Data
1. Name of the interviewee ----------------=-m-mmcmmmmeo-
2. Sex 1. Male 2. Female
3. Age ------------ --
4. Educational status a. illiterate b. literate /1 /¢4 literate /5 — 8 / d. literate
/9 — 12 / e. other /specify/

5. Religion a. Orthodox Christian b. Muslim c. Progegtd. other (specify) ---
6. Ethnic group a. Amhara b. Oromo c. other (speeiy}-----------------------
7 =) 1= =

8. GOl —mmm o
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9. List of family members (including household head)

No. | Name of family| Sex Age | Educational status Relationship with
member household head
1. Male 1. llliterate
2. Female 2. Literate /1 — 4/ 1. Household head
3. Literate /5-8/ 2. Wife
4. Literate /9 —12/ 3. Child
5. Other (specify) 4. Relative
5. Non-relative
1
2
3
4
5
6
7
8
9
10

[1l. General Household Data

1. Do you have land for crop production? a. yes b. no

2.

If your answer is yes, how much land do you own3démegl --------------

From the above mentioned total amount of land, alo lyave rented land?

a.yes b. no

If your answer is yes, how much is the area ofrémted land? (IlGemedl

From the above mentioned total amount of land, alo lyave sharecropped

land? a. yes b. no
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7. From the above mentioned total amount of land, haweh is the area of
your private land? (iGemegl -----------=-=--mmm oo

8. Do you have private grazing land from your privatelvned land area?
a.yesb. no

9. If your answer is yes how much is the area of ywivate grazing land? (in

10.What type of crops do you grow in your own lanekgsle specify?
(Please start from the more land devoted cropeddsbs land devoted crop
in 2000/ 2001 E.C. Production year)

No.

Type of crop grown Area of land allocated for the crop Variety grown

(in Gemedl
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11.What type of livestock species do you rear curgéntl

No. | Livestock species Total number  Male Femal
1 Cattle

1.1 | Calf

1.2 | Bullock

1.3 | Heifer

14 | Ox

1.5 cow

2 Sheep

3 Goat

4 Horse

5 Mule

6 Donkey

7 Chicken

8 Bee colonies
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12.Please describe the characteristics of the shaepwmwently own?

Colour of sheep Sex of sheep Age of the sheep| Breed of the sheep
1. Male 1. Washera
2. Female
2. Horro

3. Crossbred

IV. Breeds and breeding of sheep

1. For what purpose do your rear sheep? a. for hoaugister b. for sale and

cash income c. other (specify) -
2. From where did you get the first sheep you rearhow
a. purchased from the market b. gift from parem&datives c. other

(SPECIfY) ==mmmmmmmm e
3. Which type of sheep breed do you prefer to reatPasHorro b. Washera

c. Crossbreds
4. Why? e
5. Do you have ram in your home currently? (If thevegrsis no go to

guestion number 8) a. yes b. no
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6. If you have ram(s), how many? ---------=--mmme—mmmemmemeee

7. If you have ram(s), please specify their charasties?

No. Colour of the ram Age of the ram Breed of iz
a. Washera
b. Horro
c. Crossbred
1
2
3
4
5

8. Have you ever castrated male sheep in your honmé?e(lanswer is no, go
to question number 12) a. yes b. no
9. If you practice castration, for what purpose do gastrate male sheep?

a. for fattening b. for culling c. other (specify)------------=--==-==-mmmemmmmu-
10.If you practice castration, at what age do youraéstmale sheep? -----------
11.By what method do you castrate male sheep?

a. modern method b. traditional method c. both wath(using traditional

and modern methods)
12.Do you practice docking female sheep? a. yes b. no

13.1f your answer is yes, at what age do you dock femsheep most of the

time? (in months) e e e
14.1f your answer is no, why? a. the sheep | own avadlbreeds b. the sheep
| own are crossbreds c. other (Specify) -------------=-m-mmmmmmmmmmomm oo oeeoe

15.Do you cull female sheep which you consider arefindor breeding? (If

the answer is no go to question number 17). abyas

168



16.1f your answer is yes, females with what charasties are culled? Please

specify?

Criteria Please check |ifyour un-preferred

used as a criteria| characteristics

Colour

Height

Condition

Reproduction

Age

Other (specify)

17.Do you cull male sheep which you consider are ndof breeding? (If the
answer is no, go to question number 19) a. yes b. n
18.1f your answer is yes, males with what charactiessare usually culled?

Please specify?

Criteria Please check [ifYour un-preferred

used as a criteria| characteristics

Colour

Height

Condition

Tail type

Other (specify)

19.Do you select female sheep for breeding? (If thewan is no, go to

guestion number 21) a. yes b. no
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20.If your answer is yes, which sheep types are ytecteg? Please specify?

No. | Criteria Please check [ifYour preferred
used as a criteria| characteristics
1 Colour
2 Height
3 Condition
4 Reproduction
5 Age
6 Other (specify)
21.Do you select ram for breeding? (If the answemisgo to question number
23) a. yes b. no
22.1f your answer is yes, which type of ram do yoilest?
No. | Criteria Please check |ifYyour un-preferred
used as a criteria| characteristics
1 Colour
2 Height
3 Condition
4 Age
5 Other (specify)

23.Have you ever bought rams from the market for iregtla. yes b. no
24.From the following which breed do you think resisteases best?
a. Washera b. Horro c. Crossbreds (Washera X Hdrral) are the same

25.From the following which breed gives birth to twimest of the time?
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26.From the following which breed has the shortestdgug interval?

27.From the following which breed resists feed shathgst?

a. Washera b. Horro c. Crossbreds (Horro X Washera)

a. Washera b. Horro c. Crossbreds (Horro X Washkral) are the same

a. Washera b. Horro c. Crossbreds (Horro X Washerall dre the same

V. Feed resources and feeding

1. What type of feeds do you feed your own sheepfier@nt seasons?

Dec - Feb March - May June - August
Sep - Nov
Main feed Feed supplements Main feed Feed supplements Main feed Feed supplements Main feed Feed supplements
1. Natural 1. Maize 3. Natural 5. Maize 5. Natural 9. Maize 7. Natural 13. Maize
pasture grain pasture grain pasture grain pasture grain
2. Stubble Atella 4. Stubble Atella 6. Stubble 10. Atella 8. Stubble 14. Atella
Food Food 11. Food 15. Food
leftover leftover leftover leftover
4. Other 8. Other 12. Other 16. Other
(specify) (specify) (specify) (specify)
2. Do you feed crop residues to sheep? (If the anssvap, go to question
number 4) a. yes b. no
3. If your answer is yes, which type of crop residaesyou feed to your

sheep? (Possible to give more than one answegj straw b. finger millet

straw c. wheat straw d. others (specify)

Have you ever encountered feed shortage for yaerha. yes b. no

If your answer is yes, in which months do you emteufeed shortage?

a. dry season




6. Is there natural pasture in your residence keleelg@s b. no
7. If your answer is yes, what is the trend of theaarkthe grazing land?

a. it is decreasing b. it is increasing b. thesasbefore

8. Have you ever practiced sheep fattening? a. yee b.

9. If you practice sheep fattening, in which months yln start sheep

fattening usually? ----------mmm e

13. At what age of the sheep do you start fatteningm@nths) ------------------
14.Do you castrate the sheep to be fattened? a. yes b.

15.For what purpose do you usually fatten sheep?randme slaughter b. for

sale c. other (SPeCify) --=-==m=mmmmmm e
16.Do you give anthelminitics to the sheep to be fet® a. yes b. no
17.Do you practice selection of the sheep to be fatt@na. yes b. no

18.1f your answer is yes, which type of sheep do yelect for fattening?

No. | Criteria Please check [ifYour preferred
used as a criteria| characteristics

1 Colour

2 Height

3 Condition

4 Tail type

5 Other (specify)
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19.Have you ever encountered constraints during sfeggming? a. yes b. no
20.If your answer is yes, what are the main constsamu encountered during
sheep fattening? a. diseases b. feed shortage enéoket prices d. theft e.
water shortage f. lack of modern knowledge (onefattg and mgt) g.
labour shortage h. other (specify) ---------- e s
21.Do you grow improved forages? a. yes b. no

22.1f your answer is yes, please specify which typengfroved forages you

OO 2 mmm o e oo e e e
23.What is the source of water for your animals dutimgdry season?

a. rivers b. well c. spring d. other (specify) —-----------=--m-mmcmmmcmmee -
24.How far is the water source from your home? (inrhao km) ---------------
25.Have you ever encountered water shortage duringrhseason?

a. occasionally b. always c. never
26.If you have encountered water shortage frequentiyheé dry season, what

measures did you take to overcome the problem:?-------------------oo---

VI. Sheep houses and sheep house construction materials

1. Where do you shelter the sheep during the nighif? he main house b. a

house attached to the main house c. a separateyraoted sheep house d.

other (SPECify) -----=mmmmmm e oo e

2. Do you keep some sheep groups separately from ttiersoduring the
night? a. yes b. no

3. If your answer is yes, which type of sheep are pd during night?
a. fattening sheep b. rams c. young lambs d. rone separation f. other

(SPECIfY) ==mmmmmmm e e
4. What is the type of material you used for the roiofjour sheep house?

a. corrugated iron b. grass c. other (specify}-——------------------mmememe--
5. What is the type of material you use for the fladryour sheep house
during the dry season? a. earth b. stone c. wopaeed d. other (specify) -
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6. What is the type of material you use for the flaféryour sheep house
during the dry season? a. earth b. stone c. wopaeed d. other (specify) -
Do you clean sheep houses? a. yes b. no

8. If your answer is yes, how frequently do you clsheep houses per week
during the dry season? a. daily b. | time c. 2 sinde 3 times e. other

(SPECIfY) ==mmmmmmmm e
9. If your answer is yes, how frequently do you cleheep houses per week

during the rainy season? a. daily b. 1 time c.n#s$ d. 3 times e. other

(SPECIfY) =mmmmmmmmm e

VII.  Sheep diseases and disease control

1. What are the main sheep diseases you encountered) dineep rearing?

Please specify?

Name of the Symptoms of the Season of Age group of sheep

disease disease occurrence affected by the disease

2. What do you do when your sheep get sick? a. gatedeat public vet
clinics b. I treat them by buying modern drugs frdm market c. | treat
them using traditional medicine d. sell them eeofspecify) ----------------

3. If you treat your sick animals by using modern d&ughere do you get the
drugs you use for sheep treatment? a. buy fromaf@ivet clinics b. buy

174



Have you encountered sheep deaths due to disesds@ar? a. yes b. no

6. If your answer is yes, how many sheep did you laseyear? ----------------

7. Please describe the characteristics of the sheefpogblast year?
(From Nehassie 1999 to Hamelie 2000 E.C.)

No.

Colour off Sex of| Age of sheep Breed ofH Date off Symptoms of the

sheep sheep (in months) sheep death disease

10.Do you deworm your sheep? (If the answer is notogquestion number
13) a. Yes b. no

11.1f your answer is yes, from where do you buy thegdf a. groceries b.
private vet clinics c. public vet clinics d. othi{specify) -----------------------

12.1f you give anthelminitics to ewes, how many timds you give
anthelminitics to one ewe per year? a. 1 b. 2cc.8Be. other (specify) ------

13.1f you give anthelminitics to ewes, in which months you deworm them

most of the time? e

14.1n which months do the sheep you own get sick igia--------------------
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VIII.

15.1n which vet clinic do you get your animals getatiexd when they get sick?

17.When sick sheep get treated what is the trendesf being cured from the
disease when it is compared to before? a. mostly gjet cured b. most of

the time they do not get cured c. the same as éefor
Sheep Herding practices
1. Do you tend sheep year-round? a. yes b. no

2. If the sheep you own are not tended year-roundyhich months of the

year are they tended? S —

3. During the dry season (from Tir to mid of Genbotwhare the sheep
tended? a. in a group b. privately

4. In the rainy season (from mid of Genbot to end ahdssas) if the sheep
are tended how are they tended? a. privately & group

5. What types of predators of sheep are there in goes? a. jackal b. hyena
c.anerd. monkey e. other (specify) -------------=---—— oo

6. Have you ever encountered labour shortage in sheeging? (If the
answer is no, go to question number 9) a. yes b. no

7. If your answer is yes, in which months of the ydaryou encounter labour

shortage? R LR EE e
8. If you encounter labour shortage in sheep tendgt is the cause of

labour shortage? a. children go to school b. thkdrem | have are very

young to tend the animals c. we adults spend o th crop production d.

other (Specify) ---=-==mnmememem e oo e e eeeeeee

9. Have you encountered sheep loses due to predatgear? a. yes b. no
10.1f your answer is yes, how many sheep have youdastto predator last

year? s

11.1f you have encountered sheep loses due to predayowhich type of
predator have the sheep been attacked? a. jadkgbba canerd. monkey

€. Other (SPECIfY) ==-mmmmmmmmmm e
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IX. Sheep

meat consumption

. Have you slaughtered sheep in your home last {#fatie answer is no, go

to question number 6) a. yes b. no
If you have slaughtered sheep in your home, homeyrmsheep have you

Slaughtered? =----mmmmmmmm e

From the total number of sheep you have slaughtestdyear, how many

were purchased from the market? --------------——— oo

From the total number of sheep you have slaughtdredd many were

home produced? S
Please describe the characteristics of the sheepslaughtered (home
produced only)

No.

Colour

sheep

of| Sex off Age of| Breed of] Month in which the sheeg

©

sheep sheep sheep was slaughtered
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6. Which type of sheep do you prefer to slaughteroatér?

No.

Criteria

Please check if used &

criteria

sYeour preferred characteristics

7. What type of sheep do you avoid to slaughter atdtom

No.

Criteria

Please check if used|asour non-preferred characteristics

a criteria
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X. Sheep Marketing

1. From which market place do you buy sheep usuallyBarie b. Kuche c.
Derequa d. Ashefa e. Agute f. Agamessa g. Amuagher (specify) --------

2. In which market place do you sell sheep most of tthee? a. Burie b.
Kuche c. Mankussa d. Shendi e. Derequa f. Othexc{sy) -------------------

3. Have you sold sheep last year on market? (If th@vanis no go to
guestion number 6) a. yes b. no

4. If your answer is yes, how many sheep have you @olcharket last year? -

5. Please describe the characteristics of sheep ydweanarket?

No.

Colour of sheep Sex of sheep Age of sheep BrEsdeep

6. Have you sold sheep last year in your residena@®ameyes b. no

7. If your answer is yes, how many sheep have youisojdur residence? ---
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8. Please describe the characteristics of sheep ydursgour residence area?

No.

Colour of sheep Sex of sheep Age of sheep BrEsdeep

9. If you sold sheep in your residence area, for wigianyou sell most of the
sheep? a. to local farmers b. to sheep tradetver (specify) ----------------
10.In which occasions, do you most of the time sellensheep on market?
a. on Easter b. on New Year c. on Christmas d.rQpecify) ---------------
11.Have you ever bought sheep from the market? ab.yes
12.1f your answer is yes, what problems have you ent@yad in sheep buying
on market? a. buying sick sheep b. trickery (oneqmes sells the sheep and
another persons comes and claims as the ownee shéep) c. high market
prices d. distant market places e. other (speeify--------------=-----—----
13.What problems have you encountered on market wharsgll sheep?
a. forged Birr b. low market prices c. distant nedrlplaces d. other

(SPECIfY) ==mmmmmmmm e e
14.Have you bought sheep last year? a. yes b. no

15.1f the answer is yes, how many sheep did you bstyyear? ------------------
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16. Please specify the characteristics of the sheegpgaght last year?

No.

Colour of | Sex of the sheep| Age of the| Breed of the sheep Purpose of sheep purchase
the sheep sheep
1. Male 1. Washera 1. For home
2. female | (in months) 2. Horro slaughter

3. crossbred 2. For breeding
3. Other (specify)

17.What materials do you buy from the market for yslheep?
a. common salt b. anthelminitics c. Noug seed chlather (specify) -------
18. How far is the market place you usually go for ghseelling from your

home residence? (in hour, in KM) -=-=-==m-mmmmmmmemmm oo

XI. Sheep production constraints

1. What are the main sheep production constraintshaue encountered in
sheep rearing? (Possible to give more than oneeahsw
1.1. Disease
1.2.  Predator (Jackal, hyena, aner, monkey, etc)
1.3. Feed shortage
1.4. Lack of adequate vet service (lack of personnel aet clinics
nearby)
1.5. Leech
1.6. Distant sheep market places
1.7. Low market prices

1.8. Lack of money
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1.9. Lack of labour

1.10. Theft

1.11. Water shortage

1.12. Lack of modern sheep production knowledge (on mdtfattening)
1.13. Others (specify) s

. From the constraints you have encountered in shemguction, please list
five of the main ones according to their priorifyimportance

(Please start from the most severe and go to Hseskevere constraint)

2. ],

Thank you very much for your cooperation and devotion of your timein giving usthisinformation!
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Appendix 5. Sheep Marketing Questionnaire (For shg® goat sellers)

Date

Name of market place

Name of Data collector

A. General Data

1. Name of the sheep/ goat seller

2. Sex

3. Age

4. Name of woreda he came from

5. Name of kebele

6. Total number of sheep he Dbrought to the market feale

No. Sex Breed Age (in months) Colour

7. What is the origin of sheep he brought for sellP@ne reared b. purchased/
for trading

8. For what purpose do you sell the sheep you brotmhthe market? a. for
replacing with other sheep b. for home expenditurir trading/ for profit d.
other(specify)

9. What is your livelihood? a. agriculture b. livestodrading c. other

(specify)
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10.Have you got market price information before contmghe market?
a.yes b. no

11.1f you got market price information, from whom dydu get this information?
a. from neighbours b. from traders c. | assessedntérket price myself before

coming to the market d. other (specify)

12.How far is your residence kebele from the marketcelin hours (on foot)

in km

13.What is the means of transportation when you bshgep to the market?

14.What problems have you encountered whenever yog land sell sheep on

market? a. low market prices b. forged birr c. pthéspecify)
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Appendix 6. Sheep Marketing Questionnaire (For shg# goat buyers)

market

1. Name of the sheep/ goat buyer
2. Sex -
3. Age
4. Name of woreda he came from
5. Name of kebele
6. Total number of  sheep he  bought from the
No. | Sex Breed Age (in months) Colour
1
2
3
4
5
6
7
8
9
10

7. For what purpose did you buy the sheep? a. foghlau c. for trading/ profit

d. other (specify)

8. If the sheep you bought are for slaughter purpdse, what type of

consumption did you buy them? a. for home b. foreho. other (specify)
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9. If the sheep are bought for trading/ profit, in efhimarket place are you going
to sell them?

b. Name of the market place

c. Name of woreda in which the market place is found

d. Distance of the market place in hours (on foot) in

km

10.What is your livelihood? a. agriculture b. livedtarading c. civil servant d.

trader/ hotel owner, etc e. other (specify)

11.Have you got market price information before contmghe market?
a.yes b. no

12.1f you got market price information, from whom dydu get this information?
a. from neighbours b. from traders c. | assessedntérket price myself before
coming to the market d. other (specify)

13.How far is your residence kebele from the marketcelin hours (on foot)

in km

14.1f you are a sheep trader, what is the means n$partation when you take the
sheep to the selling market place? a. on foot/kingkb. by car c. other

(specify)
15.1f the sheep you bought are being trekked to tHangenarket place, how long

does it take on foot from your home to the sellingarket place?

16.1f you use car for sheep transportation, how muchydu pay per head for
transportation? (from your Kkebele up to the sellingharket

place)

17.What problems did you encounter whenever you bweegh a. high market
prices b. buying sick sheep c. trickery (one perselts and another person

comes and claims as the owner of the sheep pubhaseother (specify)
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B. Sheep market price data

1. Male sheep

No.

Sheep

price

Body
weight of

the sheef
(kg)

Heart
girth  of
the sheeq

(cm)

Age
sheep
(months)

of

Colour of

the sheep

Breed

10
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2. Female sheep

No.

Sheep

price

Body
weight of
the sheep

(kg)

Heart
girth  of
the sheeq

(cm)

Age
sheep

(months)

of

Colour of

the sheep

Breed

10
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