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Characterization of cattle milk and meat production processing and marketing system
in Metema district, Ethiopia.

By Tesfaye Msitie (B.Sc. in Animal Science, HU)
Major advisor- Fekadu Beyene (Professor, Dairy fietdgy, HU)
Co-advisors - Azage Teged®lel), Senior Animal Scientist, ILRI)
- BerlnaBebreMedhin (PhD, Agricultural Economics, ILRI)

ABSTRACT

A study on characterization of cattle milk and mpatduction, processing and marketing
system was conducted in Metema district based ¢a dallected between September and
October, 2006. A multistage sampling procedure araployed to select representative kebles
and households from CBFS, SBFS and Gendawuha tawatal of 270 households were
randomly selected using systematic random sampiieghod. Questionaire based formal
survey as well as PRA techniques were employedliiect both quantitative and qualitative
data on cattle milk and meat production and processystems in the district, while RMA
techniques were used to characterize the marketysgem of dairy products, meat and live
cattle. In addition, 30 households were voluntasétected from the two rural farming systems
and were continually monitored to collect quantitatdata on milk and other dairy products
produced per household. Accordingly, the latteradatere used to corroborate the survey
based information on related parameters. Two typedvestock production systems were
identified in the district, namely crop-livestockxed farming, which is exercised by resident
farmers, and transhumance production system pragtity seasonally in fluxing farmers from
neighboring highlands. The current study was conedrentirely on the former production
system type. The average cattle herd size of holdsehvas 15.53 heads, but it varied
significantly (P<0.05) among the three areas. Cq88.45%) and calves (32.29%) mainly
dominate the herd composition, while heifers (1%%30xen (12.02%) and bullocks (10.30%)
represented minor proportions. Cattle type (Zelmgally called Agew, Simada and Fogera
were dominantly found in the district, although gooattle types introduced from neighboring
countries known as “Ruthana” and “Felata” cattle we observed in minor proportions.
Where as introduced temperate breeds were entlegking in the district. The breeding
system was entirely natural mating. 65.8% of theerinewed farmers practiced selective
mating, while the rest one-third left their cows dpen mating with no concern for selecting
the best bull, although some variation exist fromaato area. Major feed resources used by
the households were natural grazing (31.0%), cregidues (29.5%), crop aftermath (21.8%)
and hay (17.8%). The available vast communal rafegeds provide high potential for
conserving excess fodder during the wet seasoherfdrm of hay. Despite this, households
make insignificant quantity of hay and face critideed shortage during the dry season.
Critical shortage of water was also noted during tthry season, particularly in highly arid
lowlands. Three types of diseases were identifedha major health problem of cattle and
these included tick infestation (37.2%), babesi@3is6%) and FMD (15.6%). Average milk
off-take of indigenous cows was 409045 liter/cow/day and on average cows gave aataumt
yield of 324.@¢ 10.274 liters/cow during an average lactation periof about 5.90.14
months. Cows in Gendawuha town gave significangidr daily milk yield as well as were
milked for longer lactation period than in the twaral areas. As a result, the lactation yield
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was significantly higher in the former than in thkster areas and these differences were
mainly attributed to better feeding (supplementatiand management provided for the cows
in the town. Overall, mean Cl was 17247313 months, but it was significantly higher ie th
town than in the rural areas because of extendetateon. Mean AFC of cows in Metema was
quite late (4.540.05 years) even by local standard. Out of thel totidk produced, most of it
was processed (63%), while some quantity was coegumith in the household (18%) and
used for calf rearing (13%). On the other hand, tafsthe butter was consumed with in the
household (58 %), while small proportion was saldl (25%). In general, the market share of
whole milk and other milk derivatives (cottage d®ebutter milk and fermented milk) was
almost negligible, while butter was comparativelg tmost marketable commodity in all the
three areas. The dairy marketing system identifredhe study area was entirely informal
marketing system. Churning methods includes chgrbi placing the churner on the floor,
hanging the churner on tripods and churner is skgickvith both hands. Cattle fattening
experience was not developed well, because ofdaekperience (34.9%), shortage of labor
(30.8%), feed shortage during dry season (17.5%) slvortage of capital (15.9%). Out of the
total fresh meat produced, 49.8 % was consumethdyousehold in the form of fresh, while
50.2% was retained for processing. Milk and meaidpiction and marketing system were
constrained by theft of cattle, infectious and atia disease, lack of milk processing services,
poor market information on the price and supplyditian, lack of services (extension, inputs,
and veterinary) and lack of feed processing andization management. Extension
intervention should focus on dairy and meat promunctand processing as well as on
improving the marketing system of these products.

Key words: Dairy, beef, production system, marketing, procggautilization.
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1. INTRODUCTION
Livestock products are appealing and convenientcgsuof nutrients. Protein and micro

nutrient deficiencies remain widespread in develgptountries because people subsist on
diets that are almost entirely made of starchylesafhe addition of milk and meat provides
protein, calcium, vitamins, and other nutrients @@ lacking in diets, which are exclusively

made up of staples such as cereals.

Livestock perform multiple functions in the Ethiapi economy by providing food, input for
crop production and soil fertility management, naaterial for industry, cash income as well
as in promoting saving, fuel, social functions, amdployment. Various estimates show that
the livestock sub-sector contributes 12-16% of ttital and 30—-35% of agricultural GDP,
respectively (MEDAC, 1998; AAPBMDA, 1999). The cabution of dairy products to the
gross value of livestock production is not well Wwmobut in peri-urban areas of Ethiopia,
about 20% of average income was derived from daiogucts (Win rock International, 1992).
More over, previous research result showed thassaf dairy products, especially butter,
contribute to 20% of the rural household incomeha Ethiopian highlands (ILCA, 1989).
Nevertheless, the production of milk for human fagaften the primary reason for keeping
livestock by pastoralists to meet their subsisteameeds in arid and semi-arid regions and by

urban and peri-urban smallholder farmers as a safrmacome from milk sales.

According to Nell (1992), dairying in smallholdeariners is a biologically efficient system,
which converts large quantities of low-grade rowgh#o milk. It is to a certain extent a more

efficient and intensive system, in terms of nutiselnd protein production for human



consumption from a given area or quantity of fabdn beef farming. Nell (1992) added his
idea that milk production is a continuous produtforocess and requires a continuous supply
of feed of consistently good quality. Interruptiohfeed supply even for a short period causes
a marked decrease in milk yield during the rema@rpart of the lactation. Beef production, on
the other hand, is a non-continuous process anofté better adapted to the seasonal
fluctuations that are so common in sub-Sahararcaf(Nell, 1992). As Walshet al. (1991)
pointed out, where there is access to a markatyidgiis preferred to meat production since it
makes more efficient use of feed resources andges\a regular income to the producer. It is
also more labor intensive and supports substaatmdloyment in production, processing and

marketing (Leeuvet al, 1999).

Although considerable variation is noted amongtexgsestimates of livestock population, the
latest estimates indicated that Ethiopia has thget livestock population and the highest
draft animal population in Africa. There are ab88t1 million cattle, 26.2 million sheep and
goats, 5.5 million equine, 0.46 million camels,.@/illion chickens and 4.2 million beehives
in the country (FAOSTAT, 2004). Despite its hugembers, the livestock sub-sector in
Ethiopia is not productive as compared to its hmbpulation potential, and the direct
contribution to the national economy is very linditeThe poor genetic potential, in
combination with the sub-optimal management sitiathat the animals are exposed to are

the main contributors to the observed low produistiv

Demand for animal products in Sub-Saharan Africé generally in the developing countries

is likely to rise significantly as a result of pdation growth, urbanization and rising income in



the face of relatively low levels of consumptiompatsent (Agajiet al, 2002). Because of the
growing demand for dairy products, farmers neeteanotivated to produce more. However
under the present situation, poor marketing systedchprice structure are the major constraints

to improve rural milk production (Tsehay, 1998).

Ethiopia is not self-sufficient in milk and a codsrable amount of foreign exchange has to be
spent on the import of dairy products. Per capdaasamption of milk is low in Ethiopia
(17kg) and Tanzania (22kg) compared with Kenya ¢3Gind the average for Africa (26kg)
(Gebre Wolcet al, 2000). The low per capita consumption of millEithiopia and Tanzania is
partly due to the predominance of the low milk proidg zebu cattle with production level of

about 200-250 kg per annum.

Total milk production in Ethiopia is estimated te@ 11.19 million metric tons with the
contribution of milking cows (81.2%), does (7.9%)ves (4.6%) & female camels (6.3%)
(MOA, 1999). Despite the huge potential that thentoy posses for increased milk production
that can even be stretched to quantities beyondbitsestic needs, there is a chronic shortage
of the product in most part of the country arismginly from insufficient production coupled
with inhibitive cultural taboos related to consumptand absence of processing facilities and

marketing infrastructure.

Generally, livestock productivity in Ethiopia isryepoor in all characteristics of economic
importance as compared to Eastern and Southergafifrcountries. The cattle industry, in

particular as producer of meat and milk, is vergm@LCA, 1993).



It was clearly stated by different authors thatdtock plays a vital role in improving the
nutritional status of the ever-increasing urban ypaion, general substantial income and
create job opportunities through the process oflpcton, processing and marketing of dairy
products. However, information is meager to indictite general picture of the production
system, mainly characteristics of the dairy farmsl &erd structure. According to Azage
(2001), the major national concern in the develapnoé the livestock sector is to improve
milk production. However, systematic & exhaustivedses on the milk yield potential of the

indigenous breeds are not available.

Moreover, according to Staal and Shapiro (199@&,smallholder dairy farmers living in the
villages contribute 97% of the total national mifkkoduction of Ethiopia. Therefore,
improvement of the sector is imperative for bepeduction and supply of the products to the
consumers. However, current knowledge on markattire, performance and prices is poor
and inadequate for designing policies and institutio overcome perceived problems in the

marketing system (Ayelet al, 2003).

In Amhara region, dairying is nearly always partnoikxed farming systems. Aklilu (2004)
revealed that the majority of total milk productionAmhara region takes place in the high
land areas of the region, where exotic and crodstia@y cattle are kept. Even though there
were small ruminants and camel, cows continue tahieeonly source of milk and milk
products in Amhara region. Rural, peri-urban an@aaor milk production systems were
common in the region. In these production systefmesh milk, naturally fermented milk

(Ergo), butter, ghee and ayib are the types ofydaioducts produced (Aklilu, 2004). Milk



was seldom sold in many parts of the Amhara regioe to cultural taboos and milk

production was mainly aimed at subsistence consompt

Metema is one of the districts of North Gondar Zaiethe Amhara Regional State. In
Metema district cattle were the dominant livestspecies (56.57%), followed by goats
(22.74%), chicken (13.23%), sheep (4.11%), donk8y2206) and camel (0.1%). The
smallholder mixed crop-livestock production systdming practiced in Metema district
involved entirely indigenous cattle type, composédmall (< 5 cows/HH), medium (5-10
cows/HH), and large ( > 10 cows/HH ) herd size aivs, in which the respective category
comprises 56.9%, 36.0%, and 7.1% of the farms ely. The rainy season transhumance
cattle production system is also a common phenomenacticed by the highlanders of North
Gondar zone. Livestock in the study area, in génpravides multiple functions (milk, draft,

meat & cash sources).

Despite its considerable roles, little has beenakneo far about the role of cattle production
in Metema, as well as processing and marketing atfiec products. On the other hand,
evaluation of the prevailing production system adeéntification of the limitations in

production and marketing of cattle milk and meatuldoassist to design appropriate
improvement strategies. Such a study is limitedif@stock production of Amhara region and
particularly unavailable for Metema area becauséeMa area is located quite far from the
capital town Addis Ababa (925 km) and regional toBathir Dar (360 km). This study was

therefore, carried-out to assess production, peacgsand marketing system of cattle milk and



meat, identify major constraints and suggest appatgparea of intervention for improvement

of cattle husbandry in Metema district. The objeediof the study were stated as follows.

Objectives:
1. To characterize the existing cattle milk and fhr@aduction systems practiced in the
study area.
2. To describe the current milk and meat marketygjem in the study area.
3. To investigate milk and meat processing metl@dsaterials used in the study area.
4. To assess the constraints of milk and meat ptomu and marketing system and

recommend possible intervention mechanism to néigfze problems.



2. LITERATURE REVIEW

2.1. Dairy production system in the tropics

Dairy production systems in the tropics are comeged near consumption centers. It is no
coincidence that cattle and rural human populatiemsities are highly correlated with
specialized smallholder (large-scale) dairy farnemeagally located close to (peri-urban) or
with in (intra-urban) major markets, or more distavhen there is an efficient market
infrastructure (Kruskat al, 1997). On the Other hand, the systems of praslu@nd their
productivity are influenced by agro-ecological tast and traditional consumption habits

(Leeuwet al, 1999).

2.1.1. Dairy production in Sub-Saharan Africa (SSA)

Dairy production in sub-Saharan Africa (SSA) can dmegorized into traditional and
improved production systems. The traditional sysitectudes subsistence, pastoralist and agro
pastoralist systems. The improved production systeriudes intensive smallholder systems

and urban/peri-urban, semi-intensive/intensiveyitagy systemgDebrah, 1992).

According to Debrah and Berhanu (1991), despitek'snitontribution to gross domestic
product and its value as a food, sub-Saharan Afidsafailed to attain self-sufficiency in dairy
production. The region has, therefore, dependedbay imports (commercial and food aid) to

satisfy rising domestic demand.

2.1.2. Factors limiting tropical milk production

i. Breed factor

As compared to breeds originated from temperatasareattle breeds originate from the

tropics generally have a limited genetic potenttal milk production and remain mediocre



producers (500-1500 kg per lactation) even whenbtst possible husbandry conditions are
available to them (Pagot, 1992). In a general wag genetic improvement of local breeds for
milk production has essentially been obtained mgsing with breeds, which originate from
temperate countries (Pagot, 1992). However, thepi¢ab Africa indigenous breeds have
special adaptive traits for disease resistancd, toesxance and ability to utilize poor quality

feed (Tedonkenk Pamo and Pieper, 2000).

ii. Feed resources

Inability to feed animals adequately throughout ykar is the most widespread phenomenon.
Dry- season feed supply is the paramount probleime Teed shortages and nutrient
deficiencies are more acute in dry seasons (TeddnRamo and Pieper, 2000). The natural
pastures of the tropics have significant seasocaahtrons of productivity and nutritive value.
Pagot (1992) showed that modern agronomic techsigiselection of forage species,
fertilization and irrigation) enable the attainmeiftproductivity very much higher than the
best obtained in temperate countries. The authdeddis idea that tropical climates are
favorable to the production of abundant food energpably in the form of starchy root crops,

but the level of production of forage proteins @ high.

ii. Climatic factors

Numerous experiments have shown that a prolongaeddoan which temperatures are more
than 25°C, particularly in humid air conditions leads toealuction of dry matter intake by
milking cows and, as a consequence, a drop in firemluction. High ambient temperatures
have another depressive action on milk productpmeducing the fertility of the cows, thus

lengthening the interval between lactations (Pab@®?).



The other similar study indicated that dairy catlilee other warm-blooded animals, function
most efficiently in environments where they can mein their body temperature at a round
38°C. Tissue and cellular metabolism and the ugohgrlbiochemical reactions that sustain
life and productive functions need body temperatiordoe maintained within very narrow
limits. Relatively small increases in body temperat for example, one degree celsius or less
result in detectable and deleterious effects orabwdsm and tissue integrity, in particular, the

breakdown of body protein and a significant depogss production (Vercoe, 1999).

iv. Sociological factors

According to Pagot (1992) report, livestock herduepples in the tropics are often nomadic or
transhumant and do not practice agriculture. Tys$esn of production does not permit a place
for intensive forage production and has limited simiities for improvement. In general,
sedentary stockmen are agriculturalists and raepjoit their animals for milk, except when

they are sedentary pastoralists

v. Pathological factors

The most serious animal disease constraints tetbe& productivity are the parasitic and viral
diseases mainly vector-transmitted that have a vgdegraphic distribution and whose
severities are strongly influenced by the environin@edonkenk Pamo and Pieper, 2000).
The disease transmitted by ticks (babesiosis, asapisis, heart water) have been the main
justification, for a long time, of the crossing B#ébus with specialized European breeds for
milk production. In improved methods of animal puotion (Zero grazing), the need to favor

these practices is considerably reduced (PagoR)1%9research conducted at Metema area
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indicated that LSD, Babesiosis, Trypanosomosis,titigsand Entritis were the major cattle

diseases, which contributed to decrease the pregyaif livestock (Gizachew, 2007).

2.1.3. Overview of milk production system in Ethiopan

Most of the researchers used different approachekffarent time for the classification of
livestock/milk production system in Ethiopia. Bege2004) identified four major dairy
production systems, namely: Smallholder dairy fagnsystem in the crop-livestock mixed
farming system in the highlands; Urban and peraardairy system found around and inside
the big cities; Pastoral/agro-pastoral system énlolwlands; Parastatal large-scale dairy farms.
Moreover, he concluded that the production of nmlEast African countries in general and in

Ethiopia in particular is dominated by smallholdairy production system.

Based on agro-ecology characterization of the aeep-economic structures of the human
population and the species of livestock and typbreéd used for milk production, Getachew
and Gashaw (2001) distinguished the Ethiopian mitiduction system in to five categories.
These are traditional pastoral livestock farmingditional highland mixed farming, the

emerging smallholder dairy farming, urban and peban dairy farming and specialized

commercial intensive dairy farming.

According to Mekasha (1999), livestock/milk prodant system in sub-Saharan countries
classified in to five systems based on a diffeagroach (on farming systems, the principal

ecological zones and the underlying livestock pobidn systems), which are also applicable
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to Ethiopia namely: Pastoralism, Agropastoralisnixed farming, Intensive dairy farming and

Peri-urban milk production.

Based on climate, land-holding size and farmindesys, four main dairy production systems
are recognized in Ethiopia (Zegeye, 2003), nanmfstoralism, Highland smallholder, Peri-

urban and Urban

2.1.3.1. Pastoralism

According to Zegeye (2003), pastoralisse a system mainly operating in the rangelands
where the peoples involved follow animal-based s$if@es, which requires of them to move
from place to place seasonally based on feed andrvexailability. For food, pastoralists
mainly depend on milk, and their accumulated wealtkl savings are in the form of live
animals. Milk production under the systems is #iriseasonal and range condition-dependent

being surplus in the wet season and restrictedardty season.

According to Getachew and Gashaw (2001), the losvlancounts for 27% of the milk
produced. Because of the erratic rainfall patterd eelated reasons, resulting in shortage of
feed, milk production per unit is low and highlyasenal. More milk will be produced in the
wet season where pastoralists would mostly cons@rvéorana as Ititu) and convert the
surplus milk into butter, and trade off to the Hagiders in the peripheral markets for grain. In
the pastoral areas, milk production is the majoiveg as food and income source, where the
livelihood of the semi-nomadic transhumance pojutais dependent on livestock (Coppock,
1994). The same author also identified that calbieinate the population (55.4% of the TLU)

followed by camel (15.3%), goats (13.7%) and sHéefo).
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2.1.3.2. Highland smallholder production system

Highland smallholder production system operatesniast highlands of Ethiopia, with
increasing population, there is an ever- decreasitage of pastureland for grazing; and with
the corresponding increase in the cultivated ateage is a need to continuously produce more
animal draught power. As a result, the rural fagniar these areas incorporate small-scale
dairy production with crop farming with the objeiof producing animal power (oxen) for

tilling the land (Zegeye, 2003).

As reported by Getachew and Gashaw (2001), thdaridharea can be regarded as a mixed
farming system, in which crop and livestock aresiidependent. The highland smallholder
milk production using indigenous cattle is the mnaghant milk production system. Though
the majority of the system'’s of cattle and milkgarction are composed of the local Zebu, very
few of the nation’s crossbred cattle are belieweddcount for much of the milk production in
the mixed farming system. More over, similar authoided his idea as cattle constituting
72.4% of the total TLU, out of which cows (28%) doates the other herd composition. On
the other hand, 40-45% of the cow’s populations @amemilk each year (Getachew and

Gashaw, 2001).

2.1.3.3. Urban milk production system

By the virtue of their location, producers are eapected to have access to agricultural or
pasture land, as the operation takes place wittiescand as a result, they are forced to buy
their feed (Zegeye, 2003Based on the scale and level of operations, tludyzction system

could be subdivided into small scale and largeeseald used 100% zero grazing (Zegeye,
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2003). Tsehay (2002) described that urban milk petodn system inside and around Addis
Ababa consists of 5167 small, medium and largeydanms producing about 35 million liters

of milk annually. Out of the total volume of milkqguuced in and around Addis Ababa, 73%,
10%, 9.4%, 7.6% were marketed, left for HH consuomptgoes to calves and processed in to

butter and ayib (Ethiopian cottage cheese), res@dgiAzage and Alemu, 1998).

Although some farmers produce good quality milkgibpic quality and composition of most
milk marketed in such production systems is poaefiay, 2002). Moreover, price is high
even when quality of milk is low. No standards aulity control mechanisms or dairy policy

exist to safeguard consumers

2.1.3.4. Peri-urban milk production system

Peri-urban dairy production system is mainly opgeretl in areas where the population density
is high, agricultural land is shrinking due to emgeng urbanization, and labor cost is on the
increase (Zegeye, 2003). Nell (1992) reported teat-urban dairy system occurs around

cities, where demand for milk is high.

Peri-urban milk production system includes smatleod and commercial dairy farmers
working in the proximity of the city of Addis Abakend other regional towns. Most of the
improved dairy stock in Ethiopia is used for thypd of production system (Tsehay, 2002)
However, contribution to the total domestic milkpply for Addis Ababa remained at only

14% (Belachevet al., 1994).
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The producers may or may not hove access to chlévar pastureland and some of them are
usually left their few animals for grazing on tluadside. Animals they keep ranged from 50%
crosses to high-grade Holestien Frieqidageye, 2003). On the other hatitk main sources

of feed are agro-industrial byproducts (e.g. brewegiste and oilseed cakes), cultivated fodder

crops and crop residues (Nell, 1992).

Urban and peri-urban dairy production system isimportant component of livestock
production system in Ethiopia (Yosephal, 2003).Urban and per-urban milk production has
developed in and around major cities and townschviiave high demand for milk. The
system comprised small and medium sized dairy farsnsg crossbred and high grade dairy
cattle. Herd sizes are small due to urbanizatiowrftdairy with usually less than 5 milking
cows), land size limitations and economic capacltycreasing demand for more and
diversified dairy products, particularly in urbaanters, will be a major driving force and a
challenge for the development of peri-urban dairgdpction systems (Azage and Alemu,
1998). The substantial demand-supply variation ilk and milk products for the major urban
centers in Ethiopia shows the untapped potentiathfe development and flourishing of peri-
urban dairy farms. Large commercial and smallholaer-urban dairy production systems
have tremendous potential for development and cplalgl a significant role in minimizing the

acute shortage of dairy products in urban centezage and Alemu, 1998).

The former two production systems are the most @radant milk production system
accounting for over 97% of total national milk poation (Staal and Shapiro, 1996). These

systems are based on low producing indigenous brafezkbu cattle. Livestock are kept under
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traditional management conditions and generallyaiobimost of their feed from native
vegetation, aftermath grazing and crop residues.slistems are not market-oriented and most
of the milk produced in it is retained for home somption. The level of milk surplus is
determined by the demand for milk of the househahd its neighbors, the potential to
produce milk in terms of herd size, production seaand access to a nearby market. The
surplus is mainly processed using traditional tedbgies and milk products such as butter,
ghee, ayib and sour milk are usually marketed fthjinothe informal market after the

households satisfy their needs (Tsehay, 2002).

In general, according to some investigation byythar 1985 and 1998 the total milk available,

share of cow’s milk and the share of imported rmtkn the total were summarized in Table 1.

Table 1: Total milk production and imports for Etpia, 1985 and 1998.

Milk availability and percentage Years
1985 1998
Total milk availability (x168 tones) 1125 1170
Percentage of total milk availability
Cows’ milk 60.7% 80.1%
Milk of other species 19.6% 19%
Net imports 19.7% 0.9%

Source: Tambet al (2001)

2.1.4. Productive and reproductive performance undedifferent production system
Milk yield
According to FAO (1993), the main source of milkGthiopia is the cow, constitute 83.4% of

the total annual milk output. Zegeye (2003) alsdest that cattle are the main source of milk
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even though very little or no consideration givenmprove their milk production capabilities.
As a result, their genetic potential for milk pratlan as seen at present is low. However, their
adaptability and survival under the traditional m@®ment system is excellent when compared

with the introduced exotic cattle species.

According to Lemmeet al (2005), average milk off-take of local Arsi cowss about 1.0
liter/head/day. Brokken and Senait (1992) repotted average daily yield of local cows was
about 2 liters, compared with about 6 liters favssbred cows. A study conducted at Holetta
dairy farm indicated that average lactation yiehdl @annual milk yield for Holestien Friesian
cattle were 3357.9 Kg and 2783.1 kg, respectivilyrgjaet al.,2002). According to MOA
(1997), it was indicated that productivity of indigous cows is low and yield about 230 kg of
milk per lactation. Research findings on Ethiopilagigenous cattle breeds indicated that milk
yield ranged between 500 and 700 litters. Even uadesearch center management condition,
average milk yield did not exceed 500 liters (Zemalet al, 2006). The other research
findings reported that Barca cattle type produdeslbwest for both total milk (672 kg) and

annual milk yield (673kg) (Million and Tadelle, 280

Lactation length

A study conducted on Milk Production characterstaf Holstein Friesian Cattle at Holetta
dairy farm indicated that the average lactatiorgleris 351 days (Murejat al, 2002). The
other research on Horro cows in Ethiopia indicateat lactation length of a cow was on
average six months, which is very short ones (Metagt al, 1993). Earlier reports

(Gebeyehu Goshu and Hegde, 2003) for the Friestaastd crossbred cows at Cheffa farm
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(Oromia) showed that the average calving intervas w50 days. Cows with 7/8 and 15/16
Friesian inheritance required longer interval (abéu4 days) (Gebeyehu, 2005). Research
findings on Ethiopian indigenous cattle types iatkd that lactation length is less than 100
days of lactation period under average to good gemant conditions in the Ethiopian

context (Zelalenet al, 2006).

Lifetime birth

A recent study indicated that the number of cal\pegormance at Cheffa farm (Oromia) was
3.58, which was lower than previous records (Gehey2005). A recent study of smallholder
farmers in Ethiopia showed that 50%, 75% and 8718tstein Friesians crosses on the

average produced 4.7, 3.4 and 2.0 calves, respgc(ikbabu Dekebat al, 2004).

Age at first calving

Under controlled breeding system, heifers are Wsuahted when they are mature enough to
withstand the stress of parturition and lactatidiis increases the likelihood of early
conception after parturition. In traditional protioa systems, however, breeding is often
uncontrolled and heifers are bred at the first opypoty. This frequently results in longer
subsequent calving intervals. The average agesatctlving inBos indicuscattle is about 44
months, compared with about 34 month8eos taurusandBos indicusk Bos tauruscrosses in
the tropics (Mukasa-Mugerwa, 1989). Similar studlyicated that average AFC was 47.61 and
40.46 months for Fogera and F1 heifers, respegtialdisu and Hegede, 2003). According
to the research conducted at Abernosa Ranch withrdox Holstein- Friesian (F1 crossbred

dairy cows) show delayed age at first conceptio®.9q5months)(Ababu et al, 2006) A
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research conducted in Mali indicated that the neggnat first calving was 49.5 + 3.34 months

(Wilson, 1986).

Calving interval

Calving interval can be divided into three periodestation, postpartum anoestrus (from
calving to first oestrus) and the service periddsifpostpartum oestrus to conception). The
length of the postpartum anoestrous and servicedgeeis sometimes also called the "days
open”, period and is the part of the calving inéhat can be shortened by improveing herd
management. The "days open" period should not ex88e35 days if a calving interval of 12
months is to be achieved (Peters, 1984). Accordingifawosenet al. (2003), economic
return from milk production is maximized with adalg interval of 12 months, a dry period of
approximately 60 days and days open of 85 days.dlingtion of this period is influenced by
nutrition, season, milk yield, parity, suckling amtkerine involution. Estimates of calving
interval for zebu cattle ranged from 12.2 to 26.6nths. The Horro and Arsi cattle type of
Ethiopia have 12.2 and 12.9-15.1 months of calumerval, respectively (Mukasa-Mugerwa,
1989). The previous study also indicated that aglvnterval for Ethiopian Zebu ranged from
12 to 24 months, which varies among breeds andasimithin a breed (Gifawosest al,
2003) A days open of 248.4, 211.1, 253.0 for Boran, Bl@md Barka cattle, respectively, has
been reported (Gifawosest al, 2003). Average CIl (559days) of Fogera cows at Metekle

Ranch was reported (Addisu and Hegede, 2003).

Research conducted at Abernosa Ranch with Borawlgtéin- Friesian F1 crossbred dairy

cows showed long calving interval (534.3 days)hvaverage breeding efficiency of 44.6%,
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average calving rate of 72% and heifer reproducétitiency of only 38%(Ababet al,
2006). Similar research conducted in Mali indicateat the observed calving interval was 665

+ 202.2 or just under 22 months (Wilson, 1986).

2.2. Milk processing practices in Ethiopia.
In rural areas, milk may be processed fresh or g0W@onnor, 1995) The choice depends on

available equipment, product demand and on thetiesnof milk available for processing.

According to Lemmaeet al (2005), in East Shoa Zone of Oromia, fresh miikl fermented
milk were not consumed on the daily basis; as thexe reserved for further processing. In the
highlands of Ethiopia, milk produced by smallhokles used for family consumption and for
the production of butter and a cottage-type chdésebutter making, milk is collected over a
period of three or four days in a clay pot. Whea thilk has soured and sufficient milk has
been collected, the clay pot is shaken back anth famtil butter granules are formed. This
method of butter making may take from two to thheeirs, depending on such factors as
temperature, the fat content of the milk, the agidf the milk and the amount of milk in the
clay pot. The time taken to make the butter togethth the time involved in taking this butter
to the market place is a considerable drain tcsthallholders, specifically on that of the wife
and family. In order to reduce the time for prooagshe milk into butter and to improve the
efficiency of the process ILCA has developed andliffexd a wooden internal agitator that can
be fitted to the usual clay pot used by the smélro(O’Connor, 1992). The buttermilk
remaining after the butter has been separated thherwhole milk is used to produce a cottage-

type cheese (ayib) by heating the buttermilk.
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Lemmaet al. (2005) noted that in areas where the climate tsamol humid, the raw milk
spoils easily during storage unless it is cooledvben possible treated with preservatives.
Nevertheless, these preservatives are not readijable in rural areas, due to this, cooling
systems are not feasible because of lack of f@slitn these areas, the farmers have to rely on
traditional technology to increase the storageil#talmf milk and milk products either by
converting the milk to its stable products like teutor by treating with traditional
preservatives. The same explanation was given liyydbeand Berhanu (1991) that sour milk
or yoghurt (Ergo in Amharic) is produced in thediteonal system by leaving fresh milk to
sour for a few days. Soured milk keeps longer tinan raw milk, so this process is useful for
storing milk during the day of Wednesdays and Fysgavhen Orthodox Christians fast are

forbidden to consume animal products.

As Tsehay (2002) pointed out, butter making is aciemt practice that goes back as far as
2000 BC to the time of Egyptian civilization. THsitter making may have begun at a similar
time in Ethiopia According to O’Mahony (1988), teeare different reasons forwarded why
smallholder milk processing is based on fermentelf. nThese are mainly high ambient

temperature, small daily quantities of milk proddiceonsumer preference, the improved
keeping quality of fermented milk and the type aagacity of the locally available processing

materials and methods used.

Traditional system of butter making differs fronapé to place and their efficiency in terms of
milk fat recovery and time requirement could vaHere the traditional systems of butter

making show low rate of fat recovery (90.53%) ammhger time than the improved
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technologies (cream separator and butter churn}tadppropriate technology developed by
ILCA (internal agitator) (Zelalem and Inger, 200@)jmilar study conducted around Borena
indicated that butter making is efficient as 85%tld whole milk was recovered as butter

reported by Coppockt al (1992).

Traditional butter making requires about 21-25 kitkto produce 1kg of butter with moisture
content of 83% and 3.2-4.5 kg Ayib can be produftech subsequent buttermilk. On the
contrary, butter making using Internal Agitator antproved technology had required 20kg

and 16-18kg of milk to produce 1 kg of butter rexpely (Zelalem and Inger, 2000).

According to Zelalem and Inger (2000), the equipnrequired for processing sour milk is
simple and available locally. The equipments comnmothe central high lands of Ethiopia
were a clay pot and a stick with three to six firsgkke projections at one end. According to
ILCA (1992), traditional technologies of processiage generally considered to be time

consuming and inefficient in terms of milk fat reeoy as butter per unit of milk.

There are two types of butter manufactured, nanoelgking and table butter. Women make
cooking butter on the farm and sold mainly to itarg traders or in local town markets,
although some may be transported to urban centetsald to individual consumers, butter
merchants or wholesales. Butter is used for casiergéion, cooking Ethiopian dishes, and
medicinal and cosmetic purposes (e.g. applicatotié braided hair of women) (Debrah and

Berhanu, 1991).
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2.3. Milk and milk products utilization and marketi ng system in Ethiopia

2.3.1. Milk and milk products utilization in Ethiop ia

A survey conducted by MOA (1997) in highland petyan areas indicated that in most peri-
urban areas 74.6% of the milk produced is eithedust home or marketed in liquid form
while 17.5% fed to calves, 8% churned and marketed butter oil state and 0.3% is wasted.
Specifically, in Arsi 38.5% and in Gojjam 19% ofetmilk is converted into butter and
marketed. In Addis Ababa, 94.5% of the milk prodlige intra-urban and peri-urban areas is
marketed in fresh milk form. In Wolaita, 85% is dder butter making where whole milk is

not usually consumed.

According to Gtetachew and Geda (2001), 68% oftdted milk produced is used for human
consumption in the form of fresh milk, butter, cbeeand yogurt while the rest is given to
calves and wasted in the process. The consumptfomilk and milk products vary
geographically between the highlands and the lowddaand level of urbanization. In the
lowlands, all segments of the population consuney ggoducts while in the highlands major
consumers include primarily children and some wahke groups of women. Similarily, milk
production and consumption levels, the range oflpcts consumed, and consumers' habits
and attitudes in relation to milk products, varysaerably from country to country and even
with in a country (Malcon, 1999). For example, viealconsumers in poor countries regard
milk as a basic food product; poor people in pamrntries regard milk as a supplement to the
traditional diet. The rural poor people use milldatairy products from their own livestock as

a major source of food.
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Milk consumption is around 35, 20, 92 and 300-4@44 per person per year in Asia, Africa,
Latin America and Western Europe, respectively. Brednfor milk and dairy products has
increased in the tropical areas where people’snmesohave been growing (Malcolm, 1999). It
was estimated that between 1970 and 1980 the hymamlation and per capita income in
sub-Saharan Africa increased annually by an average9% and 0.8% per year, respectively

(World Bank, 1981). Cow milk production grew at&per year (Addit al, 1988).

During 1986-88, net annual imports into the develgountries were 32 million tons, which
was equivalent to 25% of domestic production (DeeBet al, 1994). Projected future
demographic changes - population growth, urbamma@ind income growth imply further
rapid increases in the demand for dairy productstha desirability of substantially increased
domestic production. However, poor marketing lirkadpetween rural producers and urban
consumers due to inadequate infrastructure andidregft marketing system might have
accelerated imports. Getachew and Geda (2001)atsticthat demand for milk is inelastic
with respect to income and price. So that increppimpulation growth, rising real income and

decreasing consumer prices are expected to expardemand for milk and milk products.

2.3.2. Milk and milk products marketing in Ethiopia

Unless milk and milk products find a market outl¢éhey are retained for household
consumption and the level of production is kept I@vekadu, 1994). This low level of

production together with the general decline inltwal production over the years as a result
of the fast growing population, have lead to anrease in import dependence in dairy
products. Belavadi & Niyogi (1999) pointed out tmapid urbanization in some developing

countries has created domestic demand for higrevialad items creating market opportunities
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for indigenous production, particularly, milk andlkproducts. Unfortunately, in most part of
the country’s existing production and rural mankgtsystems cannot respond readily to the
rising demand. In this reason, local governmentrieasrted to an easy option of importing
milk and milk products from developed countrieshert in the forms of food aid or

commercial.

The degree of vertical and horizontal integratioraidairy marketing system may vary from
country to country, or between regions and milkdsheith in a country (Mohammest al,
1997). For example, in one case most of the milly im& sold and consumed as raw milk
while in another case, in addition to raw milk, et processed dairy products such as cheese

and butter may be marketed and consumed.

In the lowlands, milk is sold through the tradimethods where women or children directly
sell to consumers traveling long distances in thtechmate. Market access in the lowlands is a
critical factor in dairy marketing. Those pastostd] who reside closer to towns, though
distances matter, have the advantage of sellingdiqilk as compared to those households
living in distant areas. A study carried out by F.Bnd ILCA (1986) in Borana area indicated
that type of marketing, distance to market, seaswh family wealth in dairy sales are main
indicators that determine the sales of milk andydproducts. On the other hand, in Borana
area, frequency and amounts of dairy products traldpended on herd size and distance to
the market (Holden and Coppock, 1992). Due to tbason, butter is replacing liquid milk
with increasing distance and women from househuldls large herds trading more often.

Butter was sold to lorry drivers and bus passengerthe route to Addis Ababa, some 500 km
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away. According to Belachew (1997), it was repottet proximity, prices, lack of alternative

options and a combination of these factors affelgtcsion of one or the other sales outlets.

Marketing of dairy products, therefore, requiresnasch emphasis as for the production of
milk. Biological interventions to improve the ndimhal and health status of dairy animal may
not bring about the desired improvements of incaméhe producers unless viable markets
absorb the produce. Lack of market can mean wastaie milk, and the resources that went
in to its production (Labor, land, time). As Tseh@@98) stated, provision of improved and
sustainable milk marketing arrangements in smaléolillages is, therefore, indispensable
for advancement of the national dairy industry.effective milk- marketing net work benefits

both producers and consumers, and through its dekawith related sectors, the national

economy as a whole (Berhane and Workneh, 2003).

According to Broken and Senait (1992), dairy mangsystem in Ethiopia can be classified

in to two subsystems: formal and informal markesggtem.

2.3.2.1. Formal marketing system

Formal marketing system, which is usually conteblley the government, includes organized
collection, processing and distribution of freshlkmand other dairy products at official,
government-controlled prices. The Dairy Developnienterprise of Ethiopia is an example of
formal marketing systems in Africa. The formal netikg system, in which the milk from the
state farms, private farms and subsistence prodwaénin the radius of 150 km around Addis
Ababa, is collected at the roadside (milk collectemd chilling centers) and taken to a central

processing plant (Bennett, 2001).
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According to Brokken and Senait (1992) report, ¢hare a number of operational problems
contributing to inefficiency dairy marketing in tf@rmal marketing channels such as irregular
and delayed payments, inefficient plant operatiomsyfficient local supply and low capacity

utilization.

2.3.2.2. Informal marketing system

In the informal marketing system, the smallholdelisstheir surplus supplies to neighbors or
in the local market, either as liquid milk or iretform of butter or a cottage-type cheese (ayib)
(Bennett, 2001). Similar study by Mohamed (2000)licated that the informal market
involves direct delivery of fresh milk by producets consumer in the immediate
neighborhood and sale to itinerant traders or idd&ls in nearby towns. In the informal
market, milk may pass from producers to consumaecttly or it may pass through two or
more market agents. The informal system is chaiaete by no licensing requirement to
operate, low cost of operations, high producerepmompared to formal market and no

regulation of operations.

According to Brokken and Senait (1992) the mainbfgms for efficient dairy marketing in

the informal sector of SSA are the small quantisepplied per farmer, seasonal fluctuations
in supplies, the low volume of milk per square Riketer (low density), poor and seasonally
impossible roads, in availability of transport dod level of education about collection and
preservation of quality milk. The advantages of ithfermal system are low cost, with short
marketing channels and potentially good pricespgmducer and consumer, possibility for
small farmers to participate in milk production amérketing and limited competition with

imported products. Where as the disadvantages amgayment for quality and fat content,
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possibilities for adulteration, problems with sazsdluctuations in production and no public

health control.

According to Bennett (2001), both formal and thi@imal milk marketing system exist in
Ethiopia. Both commercial (urban and peri-urbarg amallholder (rural) farmers use the

formal and informal channels to sale milk and npitkducts.

2.3.2.3. Milk marketing group

Tsehay (1998) explained that a third marketing aleafmilk marketing group) is introduced
and being popularized in the Ethiopian highlandsnters, milk-marketing group is a group
of smallholder farmers who individually produceleast one liter of saleable milk and are

willing to form a group with the objective of cotively processing and marketing milk.

2.4. Beef production system

2.4.1. Overview of fattening in the tropics

According to Pagot (1992), fattening is definedtfas preparation of animals for butchering,
whichever method may be used. Increased in yieldbsa obtained by improvement of the
genetic qualities of the animals and by improvemehtenvironmental conditions which
include the fight against pathological factors aaolyve all, by improvement of feeding. Cattle

fattening, is dependent up on the developmentralgi® resources.

Fattening techniques relies on a minimum time ofélmonths up to a maximum of about 18

months to 2 years. The length of the period depeipdsn the characteristics of the animals
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used and the food resources available. So thatlbaséeeding regimes and the nature of the

main products used, fattening operation could besified in to three systems (Pagot, 1992).

Grass fattening

This system is still the most widely practicedcdinsists of reserving the best pastures for the
animals destined for slaughter and giving themntlest attentive care during the space of time
necessary to reach the live-weight required. Feedinbasically forage with, sometimes, a
small supplement of mineral or concentrate. Thanats are maintained permanently at
pasture. Grass fattening is a technique which am@mical in material and human resources,
but which generally implies a certain loss of eydrg the animals when they move from one
place to another to change pasture. Further maily, ltdve-weight gains are often low (Pagot,

1992).

Intensive fattening

In this system, the animals are confined in feediot pens and receive in the trough a
completely balanced ration of forage, concentraéal for diverse agro-industrial by- products.
These techniques should experience considerablelagewent in all the regions where
agricultural activities, which produce residues ageproducts (rice, cotton, and sugar) (Pagot,

1992).

Industrial fattening
The development of certain crops, such as sugara@ton, and oil palm, leads to the
establishment of industrial processing activitisagar refineries, cattle cake factories, oil

mills) which generate by- products, which can bedu®r livestock feeding (Pagot, 1992).
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2.4.2. Cattle fattening practices in Ethiopia

I. Traditional systems
Cattle are kept mainly for draft power, milk, an@mare production and are usually only sold
when they are too old for these purposes, or droagltash shortages force people to sell.
Oxen are usually sold after the plowing season whey are in poor condition. Meat yield are
low, the beef is poor quality and farmer returns aiten inadequate to buy a replacement ox.
There is obvious scope to improve this traditioaatl inefficient system through strategic
feeding of good quality forage to fatten animal$obe they are sold, or to buy and fatten

animals sold by others.

In the lowland, where pastoralists do not use e#tit draft and sometimes fattened on natural
pasture in good seasons, however much body wesgleist during long distance trekking to
Addis Ababa and the animals may reach markettie litetter condition than culled highland
stock. In average or poor seasons, lowland catdeaaely fattened and often have to be sold

in poor condition at low prices.

These traditional systems are very inefficient liseathey do not use the proven opportunity
to add weight and condition to cull animals befslaighter. Several improved systems are in

use, but none of them are widespread yet.

ii. Product-Based Fattening
In 1976 E.C., Ministry of Agriculture (MOA) begaa help peasant farmers in Debre Zeit area

to fatten purchased cull oxen using molasses adiéhgnby- products. This has produced



30

profitable results for the individuals involved, darthe number of animals fattened has
increased every year to about 2,000 per annum (MI®AP). By- product-based fattening in
Debre Zeit area is feasible because; it is clogskdanain source of agro-industrial by-products
(molasses, cereal milling by-products and oilseeshlin grazing land is almost completely
unavailable and crop residues are the only sigmticoughage source; and it is close to the
largest and highest priced market for finished lz#fal and lies on the major trekking route
to that market. By-product based fattening is remtommended for other parts of Ethiopia,

except places where oilseed cake is abundant aapdMOA, 1990).

iii.  The Hararghe fattening system

Intensive feeding of the available feed supply@orng oxen they are using for draught power
could best describe the Hararghe fattening praciibe feed types used for the fattening are
entirely obtained from crop production especiallgni maize and sorghum. Pagot (1992)
substantiated that in Ethiopia the farmers fatteang bullocks at the edge of the fields with

lower leaves taken from the stems of sorghum.

Among the most common feed types used for fatteringning, leaf strip and part of maize
and sorghum plants are major feeds offered torfeieanimal during the main and early dry
seasons. This tradition is seasonal undertakingtitze seasonally available feed. During
abundant feed supply, the animals are offered ihb&dm. Farmers extend animal’'s daytime
feeding up to nighttime and supplement the animigh wommon salt or locally available

mineral licks twice a week. The nighttime feed dffg is used to supplement the amount of



31

daytime dry matter consumption and to compensaderusupply of feed during daytime as in

the case when the farmer is away from his house.

During short rainy season, they allow their oxegraze at the edge of farm plots or roadsides
for 1.5 to 2 hours every morning before sunrisethim cases where the farmer has more than
one ox, he transfers the second one to his relatiyerson in the same village to feed for him

after using for traction (Fekadu and Alemu, 1999).

2.5. Meat consumption in Ethiopia

According to Abbey (2004many Ethiopians, like other developing countriesndt consume
adequate amount of meat. The few that do, howevaintain a meat diet of beef, sheep, goat,
and poultry. In 1987, 51% beef, 19% sheep, 14% gondt15% poultry contributed to a meat
diet composition. Most Ethiopians do not consumekpim addition to many types of fish, due

to religious factor.

Consumption of sufficient meat is a rare extrenmitynost developing countries. Developed
countries consumed a consistent level of 77 kg @itnper capita annually, while developing
countries struggled to maintain a diet with onlykgbof meat per capita annually. Ethiopians
remained slightly below the meat intake of all lowwome countries and consuming 9 kg per

capita annually (Abbey, 2004).
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2.6. Cattle marketing system in Ethiopia

According to UNDP-EUE (2002), Livestock marketimgEthiopia follows a three-tier system:
primary, secondary and terminal markets throughcttanimals go into the hands of small
traders and then to large traders, final buyersichvhnclude butchers, meat-processing

factories, fattening farms or live animal exportgrgrchase livestock at any stage.

Livestock export is an important source of foregachange for the country. The Ethiopian
Livestock Marketing Enterprise and state-owned $tatal exports live animals mainly to
Middle East countries. On average, it was expat®@92 steers and yearlings, 138,621 sheep
and goats annually between 1980/81 and 1990 /9ah{in Fekade, 1994). Formal private
sector involvement in the export market has beetdd due to competition from the illicit

trade (i.e. smuggling to neighboring countries) gadernment restrictions.

There are about 120 livestock market centers razedrby the Ministry of Agriculture. Most
of these places have no well-organized marketirfgastructure to offer basic watering,
feeding, resting and quarantine facilities. Theagibn is worse in pastoral areas, where only

some have perimeter fencing to facilitate tax abiten (Sintayehu, 1993).

According to Belachew and Jemberu (2003), Ethigdi@av land cattle breed, sheep, goats and
camels are highly demanded in neighboring counaisesell as the strategic livestock markets
of the Middle East. Over all, relatively huge numbé livestock resources, proximity to the
export markets, conducive investment policies litheration of the economy and the supports
and attentions given by the government to expatldr gives the country comparative
advantages in livestock trade. However, inadequosaeket infrastructure, virtual absence of

market information system, absence of market aeekrivestock production, inadequate
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number of exporting firms with low level of capaed, inadequate knowledge of international
trade law, level of quarantine facilities and plemae of various diseases, repeated bans,
excessive cross-border illegal trade and stiff cetiipns, etc are the major challenges that

hinder the smooth livestock trade in Ethiopia.

The pastoralists are situated in peripheral areedeing neighboring countries. Thus, they are
in the vicinity of neighboring countries markets fiwestock. Livestock are traditionally flown

out of the country from Afar and Somali regionsr&wa zone of Oromia and Omo lowlands
bordering Kenya. The neighboring countries bordgtimese areas either consume locally or

re-export to the Middle East countries (Belachew d&mberu, 2003).

According to Ayeleet al. (2003), although live animals make a considerabletribution to

the economy in terms of export earnings, a greatban of the country’s live animals have
been traditionally smuggled to neighboring coustri€he ban on import by Middle Eastern
countries has led to increased illegal sale ofsliwek through Somalia and Kenya and to a
lesser extent through Sudan and Djibouti. Somenhefreasons identified as contributing to
illegal exports are excessive regulations involveeyeral ministries and agencies and related
fees. Overall, transaction costs in dealing witbsth agencies for export clearance are also

apparently high in terms of both time and money.
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3. MATERIALS AND METHODS

3.1. Description of the study area

The study was conducted in Metema district, whiliound in North Gondar zone, Amhara
Regional State (Figure 1). Metema is situated aB@5t km north west of Addis Ababa and
about 180 km west of Gondar town. Metema is foundhof Quarra and Alefa, west of
Chilga, south of Tach Armachoho districts of no@bndar zone and east of Sudan Nation.
Metema is a border district and it accounts to ntbam 60 km of the international boundary

that Ethiopia shares with Sudan.

Metema is located between 240’ 00" N latitude and 3608’ 00” E longitudes {MDOA,
2006). The area is semi-arid and the people inatlea grow a variety of crops for home
consumption and sale, mainly sorghum, sesame atahcas well as maize, teff and millet to

some extent.

Climate and soil condition

The altitude of Metema ranges from as low as 55068 m.a.s.l. Where as, minimum annual
temperature ranges between®€2and 28°C, daily maximum temperature becomes very high
during the months of March to May, during when teeperature can reach as high as@3

(MDOA, 2006). The mean annual temperature is aBad€.

Mean annual rainfall of Metema area ranges fromual®50 to around 1100 mm, and it

receives a unimodal rainfall (MDOA, 2006). Thengamonths extend from June to the end of

1 MDOA is abbreviated as Metema district office ajriulture.
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September. However, most of the rainfall is recgidering the months of July and August,
during when the rainfall is erratic. Evapotransiina rate is high in Metema, as a result, the
area is dry land with eratic and shortage of rdlinfahich implied major constraints of
agriculture in the district. On the other hand, whée rainfall is heavy, water logging
becomes a problem for crop production. Rainfalissally intense and short even though the

rainy months seem to be extended.

Study area

(Metema) \

UNDP-EUE 1995
#ll borders are unofficial and approsxi mate

Figure T Administrative districts of Amhara region indicagiMetema district, the site of the
present study. Inset, Map of Ethiopia showing Arnalfaegional State.

The soil in the area is predominantly black witltieeproperties. Due to this reason, the solil in
most areas is observed with excessive cracks, vdugld be as deep as 0.75 m in some places
during the dry season. There are about 9 typesibirsthe area, amongst of which Haplic

Luvisols prevail for about a quarter of the didtand Vertisols or soils with vertic properties
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exist for about 22% of the districts land area. t@a other hand, Humic Nitosols account for
about 6%. Seasonal water logging, especially duttiegmonths of heavy rainfall, is so high
and ILRI (2005) recommends the need to use broddniekers (BBM) to drain the excess

over flow and use the land for crop cultivatiorgoazing purpose.

Human population

According to MDOA (2006), there are 15,675 ruraliagtural households (excluding the
newly resettled households) and about 4,991 urbasdholds. According to this estimate, the
total population of the district was 91,216 peofieit of the total 20,666 households, 3918
and 1497 are rural and urban women headed housghiekpectively. The original native of
the area are Gumuz. Until recently, they practigating wild animals as a means of living.
Because of the initiation of settlement programntbs, area is populated and the natives
became minority in number. They are concentratetew localities and live close to each
other. The natives are found in only three Keblesnger-Aftit, Tumet and Shinfa) of the
district (MDOA, 2007). The total number of the igdnous people is estimated at 500
households. Hence, much of the area is recenttieddty new comers from the highlands

(ILRI, 2005).

Livestock resource

Livestock production is an integral part of the grotion system. Production of cattle (milk,
meat), goat (meat) and poultry is a common practicattle were exported formally &
informally (smuggled) to Sudan, while goats are nfyasold in local markets. There is a

smallholder milk and butter production system maifdr the local market. Transhumance
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cattle production system is a common phenomendhédpighlanders. They are coming to the
lowlands during the main rainy seasons from Ma@tbober mainly in search of feeds. There
is a huge feed resource in the district and hayngakias recently been introduced in some
selected Kebles. According to MDOA (2006), livestgopulation in the district is composed

of 136,910 cattle, 32,024 goats, 1,686 sheep, 7m&k¢ donkey, 7,127 poultry and 23,789

beehives.

The cattle population in the district is quite higs compared to other livestock species. Cattle
in the area are used for traction, meat and mitldpction. Major cattle type is Fogera zebu
crossbred. On the other hand, Ruthana cattle ailgifrom Sudan and Felata cattle from
Niger and Nigeria also constitute smaller propaortaf the cattle population. According to
farmer’s preference, Ruthana cattle are prefertgal td their larger frame size, better milk

yield and traction power (ILRI, 2005).

Land use pattern

Total area of the district is about 440,085 hawbfch 103,908 ha is cultivated land, 312,300
ha allocated to forest and grassland 23,877 ha@adtivable land. More over, almost 60 % of
the district is plain area, while the rest of thheas are hill (15%), sloppy (20%) and valley

(5%) (MDOA, 20086).

Farmers in the district cultivate sesame (extemgiveotton and sorghum. They produce
sorghum as the staple crop, which is the major foagp in the area. In few areas of the

district, vegetables and fruits are grown on thigated land by using major rivers (Guange
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and Gendawuha) with the provision of technical saasce from IPMS (Improving

Productivity and Market Success of Ethiopian faishé&thiopia.

Farming systems in Metema districts
According to ILRI (2005), Metema district was categed in to cotton, rice/ livestock based
and sesame, cotton, sorghum and livestock basednigrsystem. The livestock production

system is similar in both farming systems.

The cotton, rice/ livestock farming system prewaifour of the 18 kebles of Metema district,
namely Meka, Awlala, Gendawuha and Kemechela. ®reyfound northeast of the district.
These kebles predominantly grow cotton followedsbyghum and sesame in few areas. The
cotton based areas is relatively higher in altitadd thus the temperature is relatively cooler
and receives better rainfall. The solil is largaetyrihated by black vertisol and water logging is
a problem. As a result of its cooler climate aathtively better moisture, most of the early
settlers preferred the cotton based areas of Metkstidact than the sesame dominating areas.
Cotton is grown extensively in large farms, whitgghum and sesame are planted in smaller
plots of land. According to MDOA (2006), livestoplopulation more abundant in two of the

four kebles found in this farming system, namelwl#a and Kemechela.

On the other hand, sesame, cotton, sorghum anstdsle based farming systeprevail in 14
of the 18 kebles of Metema district, namely, Awas&ahera, Shashge, Metema-Yohanes,
Gubay-Jejebit, Lencha, Shinfa, Kokit, Zebach-Bafiomet-Menduka, Das-Gundo, Agam-

Wuha, Kumer- Aftit and Mender (6, 7, and 8), anmsingf all, the first eight kebles have high
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livestock population. Sesame, cotton and sorghrenthee major crops in this farming system
(listed in the order of importance). Environmentahditions are equally suitable for these
crops. Majority of the land mass have lower al@uldan the areas in cotton based system and
hence it receives lower rainfall than the cottomdwted areas. This area also has extensive
abundant natural forest trees of gum and incensexeTlis still vast area of open or uninhabited
land. As a result, most of the recent settlemesa& place in these places unlike the cotton-

based areas where most of the early settlemerkote.

3.2. Sample selection procedure

A multistage sampling procedure was employed toectelrepresentative kebles and
households. Kebles were purposively selected fradh ®f the two farming systems based on
the population of livestock in each Keble. Accoglin two of the four kebles (Awulala and
Kemechela) that had relatively higher livestock ylagon in the cotton based farming system
were considered for the study. Like wise, the sblks mentioned earlier as having higher
livestock population in sesame based farming systere considered for the study. Thus,

nearly 50% of the kebles from each farming systereveampled in the present study.

In addition to the selected eight kebles from raralas, Gendawuha town, which is the capital
of the district, was also considered as the niain@ed site for the study. Gendawuha town
has two kebles and 30 households were selectedidotimkebles. The town is almost found in
the cotton based farming system areas but it isesdrat different from other rural kebles. It
is an urban center and that is why it was purpdgiselected as one of the study site. Most of

the inhabitants of Gendawuha town possess farnitatite adjoining rural areas, while living
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as a resident in the town. Therefore, they prodhatk livestock and crops on their holdings in

rural areas.

Based on the above stratification by locationslist farmers in each of the selected kebles
were obtained from keble administration heads, cafjitiral extension officers and

development agents (DA) and from official land sgi list. A systematic random sampling

method was employed to select 30 households frarh eathe selected rural kebles. Where
as, 15 households were selected from each of thautiaan kebles found in Gendawuha town.
In due regard, total sample size of 270 househokl®e selected from the study district, of
which 60 households were selected from cotton bé&s®aing system areas, 180 were from

sesame based farming system areas and the resr8&elected from Gendawuha town.

3.3. Data collections techniques

Three sources of information were considered teecbthe required data. Secondary data was
collected to acquire a general understanding ofatiea. PRA techniques such as individual
and group discussion with key-informants was helddllect wide range of qualitative data.

Focused formal survey was conducted using semistedt and pretested questionnaire to

guantify some of the important parameters for theys

The specific procedure used for data collectionedepd on the type of data sought and the
sources of information. Basically the study composavo main components as
characterization of cattle milk and meat producsgstem and processing techniques as well
as description of marketing system of these praduitcordingly, the procedures of data

collection pertinent to the two component studiesdiscussed separately.
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3.3.1. Collection of production and processing retad data

Primarily, over view of the area was perceived tigto discussion held with agricultural
extension officers, experts and development ageéhtsup discussion with key informants
were also employed to know the over view of milkianeat production system in the area. A
guestionnaire-based survey was used to collectrasgded for assessment of production and
processing of milk and meat in the area. Befordistpdata collection, the questionnaire was
translated in to Amharic and pre-tested using psivgly selected key informants, such as
elderly persons and farmers with long time of eigrere in livestock husbandry. Accordingly,
many of the questions in the questionnaire were structured or rephrased for the purpose

of clarity.

Questionnaire based data collected for assessnfeptoduction and processing systems
included the following variables, namely, socio-agmaphic characteristics (age, sex, marital
status, family size, educational background, prymasccupation, income sources,

landholdings), cattle herd structure, cattle breedperience and purpose of cattle rearing,
productive and reproductive performance of cowsgbing system and types of bulls used,
feeds and feeding system, water sources, manureagearent, cattle health and disease
problems, the type and amounts of milk and meadysts produced, handling and processing
of milk and meat, utilization of cattle milk andeat, the type and market share of milk and

meat.

The survey was conducted between September an&@cB®06. While interviewing, the

researcher were assisted by development agenter(difholders) and apparent ship students,
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who had been trained in interviewing techniquesotgefdata collection. In addition, data
collection was performed under close supervisiothefresearcher. Accordingly, enumerators
were visited and monitored regularly while condogtithe survey as well as each
guestionnaire was promptly checked up on submissiorverify biased and ambiguous
information and when necessary, concerned enumsrat@re promptly contacted for

explanation while they have fresh memory abouighkees.

In addition to the formal survey, group discussioreye held with key informants in each
farming system areas with the help of topical glimgs (checklists) for some qualitative milk
and meat production, processing and utilizationapeters. This provided additional
information to characterize milk and meat produttystems and processing methods in the

study area.

In addition to data taken using informal and forrsaivey, quantitative data were collected
from fifteen voluntarily selected households frohe ttwo farming systems and they were
continually monitored to collect data on milk anther dairy products produced and
processed per households. The researchers hirssellhas family members of the selected
households were involved in data collection procAssordingly, one of the family member,
who had at least attended grade 6 or above levetlotation was selected and adequately
trained about taking measurements on each varatudfilling the format prepared for data
collection.The data collected includes milk yielayécow in the selected household, amounts
of fermented milk churned at a time and butterdyi@liring each churning. The purpose of
collecting these data was to corroborate the infion on these variables collected through

guestionnaire.
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Regarding milk yield, 45 indigenous milking cowsrev@ised to collect daily milk yield from
the selected 15 households. The stage of lactatasinot taken in to account because of
limitation in accessing cows with different lactatistage with the limited time. Milk yield
was recorded both in the morning and in eveningingltime every other day for a period of
one month. Milk produced during each milking wasaswed using a one liter holding
plastic container locally known agdge”(holding 1 liter) and merti tasgholding 800 ml),
which are available in every household . The comtain each household was graduated at a
guarter of a liter interval so that the recordexdréhe amount of milk to the nearest 0.25 liter.
Similarly, the quantity of fermented milk (Ergo)dabutter were measured before churning

and at the end of churning, respectively, usingottoeided weighing balance.

3.3.2. Rapid Market Appraisal

In order to characterize the marketing system ofketable milk, milk products, meat and
live cattle for meat purpose, Rapid Market Apprai@@MA) techniqgues was employed
(Holtzeman, 1986; Menegast al, 1988; Miles, 2000). Before administering RMA the

different marketing agents, the number of permararter traders, ergo sellers, cattle
traders, butchers in the study area were identifldée qualitative data obtained from these
market agents was used to summarize marketing shamarketing channels, marketing

problems and possible solutions.

In the study area, producers, traders, butcherdsusattle exporters and consumers were
identified as a marketing agents. Available bustied cattle traders were interviewed with the
help of separate topical guidelines (checkliststhatfour main market places in the district,

namely, Gendawhuha, Kokit, Mega and Shinfa. Initaaig available small amount of ergo
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sellers, butcher houses and cattle exporters weeviewed with the help of separate topical
guidelines (checklists) at their respective sit¥8here as, the producers (N=270) as a whole
were interviewed with the help of semi structureegfionnaire, which contained questions

about production and marketing system.

The checklists were used to collect data on aspiketshe type of business, place of purchase
and sale, volume of purchase and sale, time ofhages and sale, types of buyers, prior
arrangement, mode of payment, availability and cesiof market information, factors affect

price as well as constraints in buying and sellhvegdifferent products.

Moreover, to study marketable oxen’s live weight &sody condition in relation to their
market price, heart girth measurement of male oxere taken at the four major market places
of the district. This information was used to estien the liveweight and condition of

marketable oxen and price offered at each markeepl

3.4. Data analysis

Statistical analysis of the primary data was madmglithe statistical package for Social
Science, (SPSS, 2003) version 12. Survey resulte veported using descriptive statistics.
General linear model (GLM) was employed to evaluhterelations between dependent and
independent variables. ANOVA test used to investighae effect of farming system difference

on different variables.
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Data related with pricing, collected for the chaeaization of dairy marketing system were
analyzed using descriptive statistics and dateectdtl using RMA technique were reported

with flow charts and summarized discussions.

Chi-square tests and General Linear Model (GLM) ewvemployed to test different
variables in the three locations. Significances ewdeclared at 5 % level and up on
identifying significant F, tukey multiple comparisotest was performed to separate
significantly differed means. The specific ANOVA d® used for the test was as follows:
Yij =H+ A+
Where,Y;= Induvidual observation on the respective dependan
variables (Variables in th& jocation).
K = The overall mean value.
a - Independent variables(location where i = 3, CBFS,

SBFSand Gendawuha town).

€j = Random error term.
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4. RESULT AND DISCUSSION
4.1. Cattle production system in Metema
Two types of cattle production systems were id@adifin Metema district namely,

transhumance and crop-livestock mixed productiatesys, each type is described below.

4.1.1. Transhumance production system

Transhumance production system in Metema is cleiaetl by seasonal displacement of
herds from the highland part of North Gondar Zaméhe lowland area (Metema district). The
herders move from the highland to Metema in seafcbetter or suited grassland. In the
highland, the herders are not usually able to #8ndugh forage around the village for their

livestock through out the year. Thus, temporaryratign is an option for them.

The transhumant come to Metema exclusively durlmg rainy season due to shortage of
sufficient quantity and quality of forage duringetimainy season in the highland because
croplands in the highland are extensively cultidad®d covered with different crops and the
small available grazing lands become too wet anddyuAs reported by the farmers, at times
grazing lands are covered with flood and the threftbloat is common because of

consumption of young trifolium, rejuvinated follawg the rains.

The transhumance moves to the lowlands during theeb of rains (usually during the first

week of May) and returned back to their villageidgrthe end of rainy season (usually at end
of October). However, throughout the dry seasomats were kept around their village (in the
highlands). This is because, there is comparatdbygh alternative feed resources in the form

of crop aftermath, crop residues and hay. Durirggdty season, the environmental condition



a7

in the lowland is not conducive for the highlandnaals. Thus, the transhumance preferred to

stay around their village instead of going to theland (Metema) during the dry season.

The transhumance usually came from the highlanglicts such as Chilga, Dembia, Gondar
Zuria, and to some extent Alefa district. This tygfeproduction system is entirely exercised
by the highlanders of those districts living ouésithe study area (Metema). Because of this
reason, thorough characterization of the transhemamnoduction system could not be made
during the limited field survey period and thuse iresent study was mainly focused on cattle
production in the crop-livestock mixed productigrstem, which is practiced by the residents

of Metema district.

4.1.2. Crop — livestock mixed production system

Unlike the transhumance production system, the-tvestock mixed production system is the
predominant system and exists in all over the idistthrough out the year. Therefore,
throughout this document the two production systemwes referred as cotton-livestock and

sesame-livestock production systems for ease septation.

With the exception of natives, the farmers in Mededistrict, who practice mixed crop-
livestock production system were settlers, oridineame from different highland areas of the
northern part of the country (Gondar, Wollo, Nastiewa and Gojjam). As a highlander, these
settlers had been exercising crop-livestock mixextlpction system before they resettled in
Metema or at least they are descendents of higatangho were practicing mixed farming.
As a result, they kept on practicing the same pridn system even in the lowland (Metema).

Therefore, the previous experience of the settimesatly influenced them to continue
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exercising mixed crop-livestock production systemhich is a feature not typical among
original lowlanders found in such arid low land giaal areas in other parts of the country.
Since the present study was mainly focused on eesidf Metema district, the discussion

given here in after refers to the mixed farmers.

4.2. Socio-economic characteristics of residents Metema

4.2.1. Household characteristics

Family size, sex and age structure of the farm lfamiin the two farming system and
Gendawuha town areas are presented in table 3. Néaaily sizes in cotton based (5.5
person/HH), sesame based farming system (5.6 kdh and Gendawuha towns (6.6
persons/HH) were not significantly (P>0.05) differé Appendix table 1). The overall mean
family size in Metema district was %0.134 persons/HH. Among these household members,
54.64% and 45.36% were males and females, resphctivhe family size values obtained in
Metema district is higher than the national aver@g@), reported by CACC (2002). On the
other hand, larger family sizes (7#017) were reported in Shashemene- Dilla areas

(Sintayehu, 2007).
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Table 2: Family size, age and sex structure of fimilies under cotton based, sesame based

farming system and Gendawuha town in Metema distric

"CBFS " SBFS Gendawuha Overall
Variables
HHC % HHC % HHC % HHC %
HH Head:
Sex: N=60 N=180 N=30 N=270
Male headed 58 96.7 154 85.6 28 93.3 240 88.9
Female headed 2 3.3 26 14.4 2 6.7 30 111
Mean age(SE): 42.5(1.45) 39.4(0.74 49.5(1.98) 41.2(0.65)
HH members:
Age category:
< 6 years 54 16.3 185 18.2 21 10.6 260 16.9
6 - 15 years 112 33.8 311 30.6 52 26.3 475 30.8
16 - 60 years 162 48.9 505 49.8 120 60.6 787 51.0
> 60 years 3 0.9 14 1.4 5 2.5 20 1.3
Sex category: N=60 N=180 N=30 N=270
Male 197 59.3 554 54.5 92 47.2 843 54.6
Female 135 40.7 462 45.5 103 52.8 700 45.4
N=60 N=180 N=30 N=270
AFS(SE) 5.5(0.27) 5.6(0.16% 6.6(0.47% 5.7(0.13)

Means with the same superscript within the sameai@wnot significantly different at 5% level of sificance.

HH = Household SE = Standard errorCBFS = Cotton based farming systenSBFS = Sesame based farming
system, HHC = Household count, AFS = Average farsiig
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Among the investigated households, 89% were madelde while the remaining (11%)

respondents were female-headed households (Tabldh&) overall average age of the
household head was 41.2 years and it ranged fre8b2\@ars. Concerning the overall age
categories, 51% of the household members wereeiragfe group between 16- 60 years old,
while 30.8% of household members were between &d#&rs old. Where as, 18.2% of

household members were in the age categories tHass6 years and above 60 years old
(Table 3). This indicates that family members ie froductive age group were higher than
that of the non-productive age groups (dependeamg)this in return implies that in Metema

households have good sources of labor to utilizelifferent farm activities.

Educational background of the households is sunz®drnn table 4. The overall educational
status of the households indicated that about 48%& Viterate, amongst of which the majority
(67.2%) were those that had adult education or waadl write, and followed by primary
education (28.7%). Comparing the education of hooise heads in different areas,
proportionately there were more illiterate in cattbased (63.3%) than in sesame based
(52.8%) or Gendawuha town (50%). Household heads rbceived adult education were
comparable in cotton based (31.7%) and sesame @sddo) but the proportion was less in
Gendawuha town (23.3%) than in the two rural ar€asthe other hand, household heads that
received primary education or above was relatingper in Gendawuha town (26.6%) than in
sesame based (16.1%) or in cotton based system (B%his regard, household heads in

sesame based had better educational backgroundhtbation based (Table 4).
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Table 3: Relative frequency of households with etéght educational background in cotton

based, sesame based farming systems and GendawuhantMetema district

"CBFS " SBFS Gendawuha Overall
Educational background HHC % HHC % HHC % HHC %
HH head: N= 60 N= 180 N= 30 N= 270
llliterate 38 63.3 95 52.8 15 50.0 148 54.8
Read and write 19 31.7 56 31.1 7 23.3 82 30.4
Primary school 2 3.3 26 14.4 7 23.3 35 13.0
Secondary school 1 1.7 3 1.7 0 0.0 4 15
Above seco. school 0 0.0 0 0.0 1 3.3 1 0.4
All members of HHSs: N =60 N =180 N =30 N= 270
Literate 118 43.2 496 59.0 123 66.1 741 56.83
Illiterate 155 56.8 345 410 63 339 563 43.17

" CBFS = Cotton based farming systeﬂrTSBFS = Sesame based farming system, HHC = Housebaftt,

HHs = Households

Religion, ethnic group and primary occupation of ithterviewed farmers are presented in

appendix table 2. The dominant religions in cottased, sesame based farming system, and

Gendawuha town are Orthodox Christians (93%)Muadlims (7%) followers. With regards

to ethnicity, the overall interviewed farmers wamhara (92.6%) and Tigray (4.5%). The rest

(3%) were Gumez, Agew and Oromo ethnic groups. gifv@ary occupation of household

heads in sesame based farming system and Gendavashenore or less comparable, while

the primary occupation of household heads in cottased was entirely agriculture, which is

different from sesame based farming system and &euh. Overall, the household heads’
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primary occupation was farming (95.9%) and the msste traders (2.6%), government

workers (0.7%), drivers (0.4%) and carpenters (0.@8%0pendix table 2).

4.2.2. Land ownership

Relative frequency of landholding categories andrage landholding size in cotton based,
sesame based farming system and Gendawuha tovwgresmented in table 5. The mean land
holdings of households in cotton based (4@316 ha), sesame based (21276 ha), and
Gendawuha (13.6(5.122 ha) were significantly different (F = 3.6 R,= 0.027) (Appendix
table 3). Mean landholding of households in cottased farming system was significantly
smaller than average land holdings in sesame b@sedng system and Gendawuha town

resident farmers (P<0.05) (Appendix table 3).

As shown in table 5, the average land holding sase based farming system (9.11 ha) and
Gendawuha town (13.60 ha) appears to be over edfldbecause of few respondents that
possessed large size farmland for commercializafi@m instances, 8.7% of inhabitants in
sesame based farming system and 10% in Gendawuh& & ha and all of them were
involved in enterprise farming. Thus, excludingsehouseholds, average landholding per
household calculated for the rest of the househwlds 5.6 ha for sesame and 6.0 ha for
Gendawuha. These values may better represent thiagey holdings of the majority of
residents in these two places. Where as, in therctiased all the sampled households owned
< 15 ha and they were not involved in enterprisenfiag. Thus, the calculated mean holding
(4.03 ha) can be considered as a representatingolor the majority of the residents. In

addition, ANOVA test excluding enterprise farm haisl declared significant differences in
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holdings among the three places (F = 5.924, P 83).0Appendix table 4). Mean separation
test excluding enterprise farm holders indicatedt tfesidents in cotton based possessed
significantly less land than those in sesame baseal kebles and Gendawuha town but
differences were not significant between the lattes (Table 5). Similarly, excluding few
households that possessed > 15 ha and involvedrge lenterprise farming, the average
holding for Metema area was calculated as H028l5 ha (Table 5). This figure is better
representative of the average holding of the migjan Metema area. The landholding in
Metema area is quite large compared to many pliact®e country. For example, the overall
average land size in Shashemene- Dilla areas vidshh per household (Sintayehu, 2007),
which is much smaller than the average holding @ftdvha residents found in the present
study. The reason for large landholding/householifietema may be the fact that Metema is
relatively a recently inhabited area. In additidgris arid marginal land and the population is

fairly sparse compared to cooler highlands, whighimhabited several generations back.

Comparing holdings with in Metema, relatively manéabitants owned larger than 15 ha of
land per household in sesame based farming sy&&%) and Gendawuha town (10 %) than
in cotton based farming system (Table 5). On therhand, more inhabitants owned < 4 ha of
land in cotton based farming (63.3%) than in seséased farming system (39.6%) and
Gendawuha town (33.3%). Thus, farmers in sesamedbfming system and Gendawuha
town afford to posses larger farmland than thossotton production system (Table 5). This is
because, areas in cotton based farming system edatively cooler and were inhabited

relatively earlier than the drier and hotter sesdmsed areas, which were inhabited by

highland resettlers relatively more recently.
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Table 4: Relative frequency of landholding categ®mnd average landholding size in the two

farming systems and Gendawuha town.

Landholding CBFS SBFS Gendawuha Overall

category(ha)  HHC % HHC % HHC % HHC %
Oto 2 17 28.3 28 16.3 6 20.0 51 19.5
2t04 21 35.0 40 23.3 4 13.3 65 24.8
4106 11 18.3 31 18.0 7 23.3 49 18.7
610 8 7 11.7 21 12.2 2 6.7 30 11.5
81to 15 4 6.7 37 21.5 8 26.7 49 18.7

Above 15 0 0.0 15 8.7 3 10.0 18 6.9

Total HH(N) 60 172 30 262

" Mean(SE) 4.03(0.32) 9.11(1.28) 13.60(5.12%) 8.46(1.03)

Total HH(N) 60 157 27 244

" Mean(SE) 4.03(0.32) 5.63(0.28) 6.04(0.73) 5.28(0.22)

Mean landholding with same superscript withthe same rows do not significantly differ at 5%k of
significance.CBFS= Cotton based farming system, SBFS= Sesame based farming systémylean
landholdings including large size of enterpriserfar(> 15 ha)." Mean landholdings excluding large size
enterprise farms (> 15 ha), SE = Standard erroiCHHHousehold count.

90.89% of sampled farmers in the district allocatezlr farmland to annual crops, 0.01% for
perennial crops, 1.13% for grazing land and thé 7e%/% left for fallowing. In the present
study, it was noted that farmers commonly abstdughing their farmland for about 1-3
years for the purpose of rehabilitating their faanmd. From the results reported above the

proportion of land allocated to grazing land seeamsll as compared to arable land. This is
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because the district as a whole has abundant foesgeirces during wet season from large

area of communal grazing and forestlands.

4.2.3. Sources of income

Major sources of income and prioritization of contities used as a source of cash in Metema
district are presented in table 6. Live animals amap sale were the major source of cash
income for inhabitants of Metema district and thige sources accounted more or less equal
share in all the three areas, i.e., in cotton hasesame based rural communities as well as
Gendawuha town. Following these, sell of buttertgbated considerable amount to the
income of households in cotton based and sesaneel lbasal areas, although its contribution
is slightly larger in the former than in the lateea (Table 6). Unlike this, income from butter
sale had insignificant contribution as a cash ssfwcresidents of Gendawuha town (Table 6).
This indicates that town residents used buttehfime consumption than source of cash for
household needs. In addition to these, families at®ed other sources of cash income, such as
selling of water, monthly salary bases and incommnf daily wages. These sources had
insignificant contribution as cash sources in twe tural communities than in Gendawuha

town, which is to be expected as these commoditiesnore sellable in urban than rural areas.

In the interviewed farmers, selling of any commyddr the sources of cash in the household
was dependent on the amount of money needed to tiweie expense. For example, in most
instances, respondents sell cattle to cover laxgereses, where as they sell crop and/or butter
for relatively smaller expenditures. However, butnd crop were used as a source of cash

when there is a surplus from household consumption.
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Table 5: Relative frequency of households in ptiation of commodities used as source of

cash in Metema district.

"CBFS " SBFS Gendawuha Overall
Variables HHC % HHC % HHC % HHC %
Income sources: N = 56 N =175 N =30 N =261
Live animals 56 100.0 172 98.3 29 96.7 257 98.5
Crop 56 100.0 164 93.7 29 96.7 249 95.4
Butter 41 73.2 80 45.7 2 6.7 132 50.6
Others” 1 1.8 8 4.6 5 16.7 14 5.4

" CBFS = Cotton based farming systeﬂrTSBFS = Sesame based farming system, HHC = Housebalt,
™ Others income sources includes selling of wateitsy vegetable, monthly salary bases and incoom ftaily
wages.

Management of income from different commoditieddatema district is summarized in table
7. Considering the overall interviewed farmerspome obtained from crop sale was managed
by both husband and wife (60.5%) or husband al@4e0%6). Lower proportion (5.5%) of
sampled farmers reported that income from crop s@ge managed by wife. This being the
over all picture, notable differences observed wbemparing the rural and urban residents.
For example, the role of husband in managing casbme from crop sale was considerably
high in cotton based (32.2%) and sesame based (A0%)communities than in Gendawuha
town where this aspect was almost entirely takea by both spouses (Table 7). The same is
true in managing cash income from animal sale. Bpibuses participated in managing cash
income from sell of animals in 69% and 53.5% of $&holds in cotton based and sesame
based rural areas, respectively, yet the sole ggaation of husband alone was quite

considerablei.e., 27.6% and 39.6%, respectively, in cotton basetl sesame based systems



(Table 7). Unlike the two rural areas, in Gendawthan, this aspect was almost entirely

taken care by both spouses (93.1%) and the soteipation of husbands alone was quite

negligible (6.9%).

Table 6: Gender participation in the managemeimiaime obtained from different sources in

Metema district.

"CBFS " SBFS Gendawuha Overall
Variables HHC % HHC % HHC % HHC %

Income from crop sale: N =59 N =165 N =29 N = 253

Husband 19 32.2 66 40.0 1 3.4 86 34.0

Wife 3 5.1 11 6.7 0 0.0 14 55

Both 37 62.7 88 53.3 28 96.6 153 60.5
Income from animal sale: N =58 N =159 N =29 N = 246

Husband 16 27.6 63 39.6 2 6.9 81 32.9

Wife 2 3.4 11 6.9 0 0.0 13 5.3

Both 40 69.0 85 53.5 27 93.1 152 61.8
Income from butter sale: N =44 N =83 N=3 N =130

Husband 4 9.1 7 8.4 0 0.0 11 8.5

Wife 7 15.9 41 49.4 0 0.0 48 36.9

Both 33 75.0 35 42.2 3 100.0 71 54.6

" CBFS = Cotton based farming systeﬂrTSBFS = Sesame based farming system

As opposed to the other sources, the role of wiv@sanaging cash income from sell of butter

is quite considerable and the role of participabbhusbands alone is negligible. For example,

both spouses participated in the management in @bébtton based and 42.2% of sesame-

based households and yet wives alone taken caren¢bene in 15.9% and 49.4% of the

households, respectively in the mentioned ruradsaré/here as, in Gendawuha town, this was

again the job of both spouses in all householdbl€Ta).
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In general, these findings elucidate the fact thatrole of woman in handling and managing
major cash sources can not be under estimated ien\e district compared to several
societies and cultures in other parts of the cqumarticularly in highland areas, where
woman possess decisive role in managing only mimopme sources such as sell of eggs,
chicken and butter. Where as, cash generated frajarmommodities such as sell of crops
and larger animals (cattle and small ruminant®nirely handled and managed by husbands

alone (Ayantu, 2006).

4.2.4. Livestock holding and cattle herd structure

Livestock compositions of the sampled householddétema district are presented in table 8.
From the overall interviewed households, it carséen that the livestock species observed in
Metema district were composed of cattle (56.6%xtgq22.7%), sheep (4.1 %), donkeys
(3.2%), camels (0.1%) and chicken (13.2%) (TableH®)wever, the composition differed in
the three areas. Cattle were more dominant in mditsed (60.6%) and sesame based (57.4%)
than in Gendawuha town (47.6%). On the other hgodis and sheep were found in greater

proportion in the town than in the two rural comnties (Table 8).

In Metema the genotype of cattle were entirely gedious zebu cattle and crosses with
temperate cattle breeds were totally lacking. Téasons why the sample farmers highly
depended on indigenous cattle type were lack dinelogical awareness and inaccessibility of
getting improved genotypes. As reported by the &sn the indigenous cattle types
dominantly found in Metema district were locallydamn as Agew”, “Simada” and ‘Fogera”
crossesand probably the naming referred to the places) frchere the cattle originated. In

addition to these cattle types, minor proportioh§Ruthana” and ‘Felata” cattle types were
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also available in the marginal areas of the dis{fetema-Yohans, Shinfa, Gubay-Jejebit and
Tumet-Menduka kebels). These two cattle types vibmleeved to be native to Sudan and

Niger, respectively.

Table 7: Livestock composition of the sampled hbosds

"CBFS " SBFS Gendawuha Overall
Variables Heads % Heads % Heads % Heads %
Cattle 1113 60.6 2499 57.4 581 47.6 4193 56.6
Goats 379 20.6 954 219 353 28.9 1686 22.7
Sheep 14 0.8 184 4.2 107 8.8 305 4.1
Donkey 48 2.6 154 3.5 37 3.0 239 3.2
Camel 0 0.0 0 0.0 8 0.7 8 0.1
Chicken 284 155 562 129 135 111 981 13.2

HH = Household SE = Standard errorCBFS = Cotton based farming systeﬂnSBFS = Sesame based farming
system

Mean cattle holding per household was significai'y0.05) higher in cotton based (18.55
heads/HH) than in sesame based farming system8 h@&ds/HH), where as mean holding in
the former area was not significantly (P>0.05) efiéint from Gendawuha town (Table 9,
Appendix table 5). The fact that cotton based sargas inhabited for longer time than the
recently resettled sesame based area may accouhe teelatively higher cattle holdings
observed in the former than in the later. Gendawaia is also located with in cotton-based
system area and this again substantiates the @okséxge cattle holding in this town. The

over all mean cattle holding per household in Metehstrict was 15.53.706 heads/HH and
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this was higher than cattle holdings in most higtlareas of the country such as in Mekele
(8.01 heads/HH, Negussie, 2006) and Awassa ar@a keads/HH, Ike, 2002). Availability of
vast communal grazing in Metema may account todrighttle holdings than other areas.
Table 8: Cattle herd structure in the cotton bassskame based farming system, and

Gendawuha town. Mean values refer to average chtilding per household

shown by cattle age groups.

"CBFS " SBFS Gendawuha Overall
Herd Mean SE Mean SE Mean SE Mean SE
Herd type: N =60 N =180 N =30 N =270

Breeding bulls  0.42 0.090 0.08 0.023 0.10 0.056 60.1 0.027
Bullocks 1.75 0.180 1.49 0.133 1.97 0.376 1.60 0.106
Oxen 1.39 0.140 1.74 0.128 1.73 0.500 %87 0.107
Heifers 2.47 0.211 2.07 0.168 2.10 0.344 2.16 0.127
Cows 5.23 0.354 431 0.267 6.6 1.046 4.8 0.230
Calves 6.37 0.469 4.22 0.292 7.10 1.308 %.01 0.272

Males 3.17 0.277 2.15 0.163 3.53 0.696 2.53 0.150

Females 3.20 0.254 2.07 0.167 3.57 0.388 2.49 0.150
Mean total cattle 18.55 1.070 13.88 0.838 19.37 3.041 15.53 0.706
holding/HH

Overall, mean holdings of each cattle type per bakl with same superscript do not significantlffediat 5 %
level of significance. Similarly, total cattle hatdis per household shown at the bottom of the tsigieificantly
differed in the two farming systems at 5% level gifnificance, while with different superscript @iff
significantly at 5% level of significance. * CBFSZotton based farming system, ** SBFS= Sesame based
farming system, HH= Househol&E = Standard error

Out of the average total cattle holding per houkkbows (4.8 heads/HH) arfdalves (5.01
heads/HH) were found significantly higher than titeer herd types (Table 9). Following

these heifers were found in considerable numbédi6(Beads/HH), because households keep

% Calves were categorized in to two. First, the lagfveen age at birth an&slyears. Second, the age between
1%z and 3 years. Therefore, calves were composed tif @pyears.
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them for replacement purposes. Overall, theresigmificant difference in herd composition of
household cattle holding (F= 6.327, P= 0.000) (Amuj»e table 6). The dairy herd (cows,
calves, and replacement heifers) dominated théedadiding of households (Table 9). Oxen
are also found in considerable number (1.87/HH}hasfarmers need them for ploughing.
Young intact bulls rather than steers are mostipateded in markets across the border of
Sudan and families keep intact young bulls withmadtrating them. Breeding bulls composed
the least herd structure of households as thersham@d among households in the community
for breeding purpose. Overall, the proportion oived30.45%) out of the entire dairy herd is
lower compared to the reported value for nationvarage (42%) (Azage and Alemu, 1998).
As opposed to the present work, lower proporticgh32o) of cows was reported around Debre
Birhan (Greysee, 1988). Calves are the other ingsbrtant cattle herd group in the district.
Farmers in study area ensured the replacement stmtkthe proportion of calves (32.29%)
followed by heifers (13.90%). The proportion indesithat there is a good potential source for
the replacement stock of the herds, which will bst Ibecause of environmental stress and
culling. Out of the total number of calves in timerviewed households, 683 (50.44%) were

males, while 671 (49.55%) were female.

The distribution of dry and milking cows in cotttkased, sesame based farming system and
Gendawuha town areas are presented in table 10.avaeage milking cow holding in
Gendawuha town (3#.634) was higher than holdings in cotton base@+(8261) and in
sesame based (28183) farming system areas. However, the diffeenevere not

statistically significant (P>0.05) (Appendix table
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Table 9: The distribution of dry and milking cows ¢otton based, sesame based farming

systems and Gendawuha town areas.

"CBFS “SBFS Gendawuha Overall

Condition of cows Heads Mean(SE) Heads Mean(SE)Heads Mean(SE) Heads Mean(SE)

N=60 N=179 N=30 N=269
Milking cows 200 3.3(0.26) 501 2.8(0.18) 113 3.8(0.6%) 814  3.0(0.15)
Dry cows 114 1.9(0.28) 265 1.5(0.15) 84 2.8(0.69° 463  1.7(0.14)

Total cows 314 5.2(0.35) 773  4.3(0.27)197  6.6(1.05) 1284  4.8(0.23)

Mean holdings of cows per household with same sgpipt with in the same rows do not significantlffet at 5
% level of significance; while with different supeript differ significantly at 5% level of signifimce. * CBFS=
Cotton based farming system, ** SBFS= Sesame bfasatdng systemSE = Standard error

4.3. Experience and purpose of cattle rearing

Among farmers that had long experience of cattéging, proportionately greater percentage
dwell in Gendawuha (83.3%) and in cotton based6f®).than in sesame based (62.6%)
farming system (Table 11). By contrast, relativedyver farmers had recent experience of
cattle rearing in Gendawuha and in cotton basedifey system than sesame based farming
system. For example, 10.6% of sample farmers h@dygars of experience in sesame based
compared to 3.4% in cotton based farming systemnameé in Gendawuha town (Table 11).
Like wise, 26.8% of sample farmers had 4-5 yeamxpierience in sesame based compared to
22.2% in cotton based farming system and 16.7% emd@wuha town (Table 11). This
indicates that a cattle rearing is a relativelyergozenture in sesame based than in cotton based
farming system and Gendawuha town. As explainellieeahighlanders were settled first in
cotton-based farming system areas and further agdato Gendawuha town and sesame

based farming system areas, as the former isvehattooler than the latter areas. Even during
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the survey time, new settlements were observedfferent of sesame based farming system

kebles.

Table 10: Household experience in cattle rearimgy) in Metema district.

"CBFS " SBFS Gendawuha Overall
Variables HHC % HHC % HHC % HHC %
Years started: N =259 N =179 N =30 N =268
1- 3 years 2 3.4 19 10.6 0 0.0 21 7.8
4-5 years 13 22.0 48 26.8 5 16.7 66 24.6
> 10 years 44 74.6 112 62.6 25 83.3 181 67.5

" CBFS = Cotton based farming systeﬂrTSBFS = Sesame based farming system

Overall, most farmers in Metema district had mdwa@nt 10 years of experience in cattle rearing
(67.5%). Relatively fewer farmers started cattlslbandry quite recently. For instance, 24.6%
of sample farmers had 4-5 years of experience ftleceearing and 7.8% had < 3 years of
experience (Table 11). When the experience of Humide in cattle rearing was compared,

significant difference were observed between thefawming systemsx¢ = 8.329, P = 0.016).

During the survey period, when respondents weredsiout their experience of cattle
husbandry, verbally they were responding as halong time experience, extending many
generations back. Where as, when they were askemrieert this in to years, those that
responded as having long experiences said moretémayears. This gave a notion that, a
greater than 10 years of experience may refer tmuah longer period than 10 years.

Therefore, greater than 10 years of experiencgoatevould better be understood as a longer
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period than what the figure shows. Nonethelessh $inditation was not observed regarding
the shorter periods of experiences (< 5 yearspandrs were quite capable of recalling the
shorter durations easily. In this regard, it wateddhat the farmers were able to recall even

the exact year since they started rearing waseshitvdn 5 years.

Major objectives of cattle rearing in Metema didtis presented in table 12. According to the
interviewed farmers, livestock were kept to fulfiultipurpose function, amongst of which
the main functions were as a source of milk andk mibducts (48.9%), income (26.9%) and
draft power (24.3%). On the other hand, the rdleadtle to provide other commodities such

as manure, meat, hide and skin were consideregcasdary in the area.

Table 11: Major objectives of cattle rearing intoatbased, sesame based farming system and

Gendawuha.
"CBFS " SBFS Gendawuha Overall
Variables HHC % HHC % HHC % HHC %
Major functions: N =60 N=178 N =30 N = 268

Milk and milk products 38 63.3 89 50.0 4 13.3 131 894
Income source 8 13.3 42 23.6 22 73.3 72 26.9

Draft power 14 23.3 47 26.4 4 13.3 65 24.3

" CBFS = Cotton based farming systeﬂrTSBFS = Sesame based farming system
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4.4. Cattle management

4.4.1. Feed resources and feeding practices

Major feed resources used for cattle in Metema aveee natural grazing (31.0%), crop
residues (29.5%), crop aftermath grazing (21.8%)tzy (17.8%) (Table 13). As a matter of
fact, difference in degree of utilization of thdeeds among the three studied locations was
trivial. In addition to the major feeds resourdasmers also used by-product feeds to a lesser
extent, and these included local oil extract bydpicis (sesame cake), Niger seed cake and
local brewery products. The result obtained in shely area were more or less comparable
with the research conducted in the highlands ofthand west Shoa zones, where natural

grazing, crop residues and hay make the basabflieestock (Agajieet al, 2002).

Natural pasture

Natural pasture is the first and the most commeu fesources used for all livestock species
during wet and dry seasons. Natural pasture insthdied area was entirely communally
owned. Farmers also provide their animals with ésaef trees locally calledhara towards
the end of the dry season during when the pasteteridrate with in quality and quantity.
During the group discussion, it was pointed out i@ availability of livestock feed was
influenced by season. For example, in wet seasane{Blovember), households entirely
depended on natural green pasture. This is becausest season, there was ample grazing
pasture through out the district. Where as, ingdigson (December-May), natural pasture dries
up and becomes standing hay and animals graze tipso herefore, farmers during this time
supplement their animals with hay, crop residuese tfoliage and to some extent with

concentrates. As discussed above, tree foliage aseapa significant portion of the livestock
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feed towards the end of the dry season (beginninteowet season) and to a lesser extent
during the end of the wet season. In addition, atmio all parts of the district, burning of

natural pasture is a common practice due to actatland / or purposeful firing.

Table 12: Major feed resources in cotton base@dmsedased farming system and Gendawuha

town.
"CBFS " SBFS Gendawuha Overall

Variables HHC % HHC % HHC % HHC %

Major feeds: N =59 N=176 N =28 N =263
Natural grazing 33.7 31.2 27.5 31.0
Crop residues 28.0 30.7 27.5 29.5
Crop after math 21.1 20.0 27.5 21.8
Hay 17.1 18.2 17.6 17.8

" CBFS = Cotton based farming systeﬂrTSBFS = Sesame based farming system

Crop residues

As indicated in table 13, crop residues composex sbbcond important feed source for
livestock in Metema district. Sorghum stover is @buimportant in cotton based and sesame
based farming systems and Gendawuha town (Tabld b#) is because sorghum is one of the
dominant crops produced in the three studied aféassiderably higher proportions of Maize
stover was used around Gendawha town (96.7%) acottion based farming system (66.7%),
but its contribution was relatively low in sesabased farming system areas. Teff and millet
straw were relatively less important as residued$deeompared to the stovers, but their
contribution can not be underestimated in cottsedareas where these crops are produced to

a considerable amount (Table 14).
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Table 13: Types of crop residues used for livesteekis in different studied locations.

"CBFS " SBFS Gendawuha Overall
Variables HHC % HHC % HHC % HHC %
Crop residues: N =60 N =177 N =30 N =267
Sorghum Stover 60 100.0 176 99.4 30 100.0 266 99.6
Maize Stover 40 66.7 30 16.9 29 96.7 99 37.1
Teff straw 14 23.3 8 4.5 0 0.0 22 8.2
Millet straw 22 36.7 3 1.7 0 0.0 25 9.4

" CBFS = Cotton based farming systeﬂrTSBFS = Sesame based farming system, HHC = Housebaltt

Hay making

The experience of haymaking and reasons forwargididohouseholds for not practicing hay
making in Metema are presented in table 15. Thegtmn of households that practiced hay
making in sesame based farming system (70.9%) oveer lIcompared to households in cotton
based farming system (86.0%) and Gendawuha tow7¥86 The farmers were asked why
haymaking was not practiced well and replied thghér proportion of inhabitants in sesame
based farming system (48.0%) was due to lack okeepce than in cotton based farming
system (14.3%) and none in Gendawuha town. Ovemlt, of the total households

interviewed, 75% of the sampled farmers exerciggdge conservation in the form of hay,
while 24.1% of sample farmers did not practicednhaking. This shows that considerable
proportion of households (one fourth) did not dtpahctice haymaking. Even among those
who practiced haymaking, most of them produced Isquantity of hay. On the other hand,

there is usually excess pasture growth during wasens and since the natural pastures are
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wide, the amount of pasture produced during the season is usually much more than the

amount grazed by the animals.

Table 14: Experience of haymaking and reasons fa®ehby the household for not practicing

haymaking.
"CBFS " SBFS Gendawuha Overall
Variables HHC % HHC % HHC % HHC %
Experience of haymaking? N=57 N=179 N=30 N=266
Yes 49 86.0 127 709 26 86.7 202 75.9
No 8 14.0 52 291 4 13.3 64 24.1
Reasons, not practicing hay making: N=7 N=50 N = N =60
Lack of experience 1 14.3 24 48.0 O 0.0 25 41.7
No feed shortage 1 14.3 4 8.0 0 0.0 5 8.3
Availability of stand dried hay 4 57.1 16 320 0 0.0 20 33.3
Large size of herd 0 0.0 3 6.0 0 0.0 3 5
Purchase from others 0 0.0 2 4.0 3 100.05 8.3

Shortage of labor for hay making 1 14.3 1 2.0 0 0.0 2 3.3

" CBFS = Cotton based farming systeﬂrTSBFS = Sesame based farming system, HHC = Housebaltt

As shown in table 15, the main reasons why the éesrdid not practice hay making were lack
of experience (41.7%) and availability of standedrihay (33.3%). The latter reason may
appear convincing, however the quality of stanédihay is much inferior than hay produced
by cutting the herbage at the right stage of mgtuAs a result, if farmers are given the
necessary training, a lot of the pasture can bearwed in to hay rather than left to dry up in
to low quality standing hay, which eventually ighed and wasted, as it is the case in all parts
of the district. So due consideration should begito accustom the farmers to hay making as

it can substantially improve the feeding situatafivestock during the dry season. It is even
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important to go beyond providing farmers with simplustration of haymaking practice and
help them to have access to the use of machinatycdln mow and carry the mowed grass
from distant communal pasture to homestead. Itrabably lack of this kind of tool, which
hindered the practice of large-scale haymakingpiteeshe availability of excess pasture in the
wet season. Since the resource base is availabkbeinarea (cattle, pasture), if such a
technology could be introduced to the communityhéi in the form of credit) , it is possible
to boost up cattle husbandry as farmers becomeuesged to expand their holdings and

eventually specialize in to large scale commerogaliproducers.

Concentrates and mineral leak

During the group discussion, it was pointed out tdmncentrates used in the area were oilseed
cake (purchased from Gondar town), sesame cakepr@olucts of local oil extraction) and
sorghum seed (roasted and none roasted). In gewceratentrates were given to emaciated
dairy cattle (cows, calves) and to cattle that wiateened in newly established smallholder-

fattening farms (oxen, steers).

Mineral salt was commonly given for livestock intwseason. However, as reported by the
sampled farmers, because of the hot climate andddueity of forage resources, animals were
not given salts during the dry season. As gathémah key informants, salt is given to

enhance feed consumption, initiate cows to be iat lad increase milk production. The
frequency of providing salt for livestock dependsd the capacity of the households and it

ranged between 15 and 30 days.
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4.4.2. Source of water

River (running water) is the main sources of wéberdivestock (88.8%) in Metema area than
other sources (Table 16). On the other hand, nwveter users were proportionately less in
cotton based areas than in the other two samptadiéms. According to farmers report, rivers
used in cotton based farming system are mostlyrepted and dry up early during the dry
season. Thus, there is critical shortage of waterces in this farming system, and households
alleviate the problem by digging wells. As a résabnsiderable proportion of inhabitants
(26.7%) in cotton based areas used wells wateompared to those in sesame based farming
system (10.2%) and Gendawuha town (6.7%) (Table Ib63¥esame based farming system,
although the rivers are ephemeral, most areadarpléin and the drying rivers leave behind
ponds that remain active for extended period amdbeaused as water sources during most of
the dry season. Nonetheless, water shortage isatrih both farming systems during the dry

season.

The overall result showed that out of the total henof sampled respondents (N=269), 67.7%
responded as there was no water problem, whereeaest (32.3%) responded as there was
water problem during the dry season (Table 16). @aing the three areas, nearly half of the
respondents in cotton based areas responded asieexp®y water shortage while the
proportions were about one in three and one in fourthe sesame areas and Gendawuha
town, respectively (Table 16). This indicates thater shortage was critical in cotton based

areas, although the problem prevail in all thedrareas
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Table 15: Sources of water for livestock in CBFBFS and Gendawuha town.

"CBFS " SBFS Gendawuha Overall
Variables HHC % HHC % HHC % HHC %
Water scarcity? N =59 N= 180 N =30 N= 269
Yes 28 47.5 53 29.4 6 20.0 87 32.3
No 31 52.5 127 70.6 24 80.0 182 67.7
Source of water: N =60 N=176 N =30 N = 266
River 44 73.3 165 93.8 30 100.0 239 88.8
Wells 16 26.7 18 10.2 2 6.7 36 13.4
Tap water 1 1.7 7 4.0 0 0.0 8 3.0
Pond water 0 0.0 6 3.4 0 0.0 6 2.2

" CBFS = Cotton based farming systeanSBFS = Sesame based farming system

Overall, the majority (90.5%) of households werevimied water for livestock once a day in
wet season, while lower proportion of householdsvigied water twice a day (Table 17).
Where as in dry season, the majority (69.2%) ofskbolds provided water twice daily and
19.4% and 11.5% watered their animals once aree tthmes per day, respectively (Table 17).
Most of the households expressed unreliabilityivérrwater as rivers tended to dry during the

dry season. The overall average distance to watgomints from the camping area was

3.1+0.15 km (Table 17).
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Table 16: Frequency of watering cattle in differargas of Metema district.

"CBFS " SBFS Gendawuha Overall

Variables HHC % HHC % HHC % HHC %
Wet season: N =57 N =155 N =30 N=242

Once a day 45 78.9 147 94.8 27 90.0 219 90.5

Twice a day 12 21.1 8 5.2 3 10.0 23 9.5
Dry season: N =57 N=166 N=30 N=253

Once a day 0 - 46 27.7 3 10.0 49 19.4

Twice a day 36 63.2 113 68.1 26 86.7 175 69.2

Trice a day 21 36.8 7 4.2 1 3.3 29 11.5
distance in km (SE):  2.3(0.22) 3.4(0.19) 3.3(D.46 3.1(0.15)

" CBFS = Cotton based farming systeﬂrTSBFS = Sesame based farming system, HHC = Housebatu

4.4.3. Housing system

The experience of housing for different livestogeaes in Metema district is presented in
table 18. In Metema district, all farmers used ofmrced barn that did not have roofing to
shelter larger livestock like cattle (except calyeamel and donkey during night time . On the
other hand, most of the farmers (95.5%) kept tbaives and small ruminants in closed barns
that had roof cover (Table 18). The latter typeshofises were separate huts in which the
upper part of the wall was entirely open sidednfiaximum ventilation and the roof was made
of grass tachet. The floor of the house was simpiyipacted soil or earthen floor with out any
kind of pavement. Provision of closed barns fovealand small ruminants varied from place
to place. Overall calves were most favored (92.6&cyetting roofed night time shelter
followed by goats (57.8%), while sheep were leasbfed, i e., only 9 % of the households

provided this type of night shelter for sheep (€abB) .
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According to the interviewed farmers, sheep caerédé chills conditions as well as rain than
goats or calves and can be kept in roofless febeed together with larger livestock during
night time. Regarding the reasons for not usindedashelter for larger livestock, majority of
respondents (72.4%) said that they did not accustoto keep larger livestock in roofed
houses, some 16% also said that they are not rstgtion a fixed location to provide
permanently fixed closed barn while few (7.1%) mgblthat such kind of housing make the
animals hardy and tolerant to harsh situationschvitihey may face when they are moved to
distant pasture grounds. Still there were few (3.78ho replied as having large herd and
could not afford roofed houses for all animals (€al8).

Table 17: Proportion of households that providexssetl barn for calves and small ruminants

and reasons for not providing closed barns fordaligestock.

"CBFS " SBFS Gendawuha Overall
Variables HHC % HHC % HHC % HHC %
Housing experience? N=59 N=178 N=30 N=267
Yes 56 94.9 171 96.1 28 93.3 255 95.5
No 3 5.1 7 3.9 2 6.7 12 4.5
Housing livestock species: N=56 N=172 N=28 N=256
Calves 54.4 61.2 48.9 58.1
Goats 45.6 314 42.6 36.3
Sheep 0.0 7.4 8.5 5.6
Reasons for not using N=60 N=178 N=30 N=268
closed barns for cattle :
Large number of cattle 8 13.3 1 0.6 1 3.3 10 3.7
No fixed location 13 21.7 32 18.0 0 0.0 45 16.8
hardy and resistant 10 16.7 8 4.5 1 3.3 19 7.1
Not accustomed 29 48.3 137 77.0 28 93.3 194 72.4

" CBFS = Cotton based farming systeanSBFS = Sesame based farming system, HHC = Housebatu
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4.4.4. Breeding system

Farmers in the studied areas reported that breesjisigm was entirely natural mating using
local type bulls available in the area. Usage ofsAivice or exotic breed bull station that
provide breeding bull service were entirely lackidge to the absence of technological
intervention to introduce foreign (improved) braadhe area. Over all, 65.8% of the farmers
had intention and excersized practicing to seledsor breeding and the rest one third left
their cows for open mating with no concern for setg bull however, variations exist from

area to area (Table 19). More households (75.0%dtton based farming system practiced in
bull selection than in sesame based farming sy$6dn8%) and Gendawuha town (53.3%). In
households that practiced selective mating, thieerai were milk yield, body conformation,

color and breeding potential (listed in the ordeingoortance) (Table 19).

Proportionately more inhabitants used their own b breeding in cotton based farming
system (47.1%) than Gendawuha town (26.5%) andreesmsed farming system (19.2%)
(Table 19). On the other hand, proportionately muwaseholds either borrowed neighbor’'s
bull or relied on open mating in sesame based &B#2% and 35.6%, respectively) and
Gendawuha town (29.4% and 44.1%, respectively)ge&ls#d own breeding bull for mating

purpose may be associated to the size of cattldirgpl According to key informants,

households that possessed large cattle holdingsdatt their own breeding bull. In general,
overall result showed that most of the inhabitg@80%) in Metema district did not have their
own bulls. Thus, they relied on bulls that belongtheir neighbors from the village (39.5%)
or left their cows for open mating at communal grgz33.5%). As gathered from farmers,

charging for breeding bull service is uncommon iet&na district.
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Table 18: Proportion of households that practiaddctive mating and source of breeding bull

in the three studied areas of Metema

CBFS SBFS** Gendawuha Overall
Variables HH % HH % HH % HH %

Types of natural breeding: N =60 N =179 N =30 N =269

Select bull 45 75.0 116 64.8 16 53.3 177 65.8

No selection 15 25.0 63 35.2 14 46.7 92 34.2
Sources of bull: N =60 N =177 N =30 N =267

Own 33 47.1 34 19.2 9 26.5 76 27.0

Neighbors 22 31.4 80 45.2 10 29.4 111 39.5

Open mating 15 21.4 63 35.6 15 44.1 94 33.5

* CBFS= Cotton based farming system, ** SBFS= Seshased farming system, HHC = Household count

The type of indigenous breed bull preferred forintatand reasons for discriminating one
against the other are summarized in table 20. Ptiopately more inhabitants (15.2%) in
sesame based farming system preferred Ruthanar(®uida) cattle type for breeding than in
Gendawuha town (6.7%) in order to get traits likékmpield, large frame size, traction power,
where as there was no inhabitants in cotton baasedirig system preferred Ruthana cattle.
This is because of the availability of Ruthanaleatt sesame based farming system gives a

chance to be well awared by the residents (Table 20
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Table 19: Preferences among available local breell for mating and reasons for
discriminating one type against the other, as vieW respondents in the three

studied areas of Metema.

"CBFS " SBFS Gendawuha  Overall
Variables HHC % HHC % HHC % HHC %
Preferred local breed bull: N =60 N =178 N =30 N =268
Ruthana(Sudan origin) 0 - 27 15.2 2 6.7 29 10.8
Other than Ruthana 34 56.7 33 18.5 4 13.371 26.5
Any available locals 26 43.3 118 66.3 24 80.0168 62.7

" CBFS = Cotton based farming systeanSBFS = Sesame based farming system, HHC = Housebatu

Results from the group discussion indicated thdk iyield potential, body framework, color
and behavior were used alternatively as a selectiterion for the breeding bull. Red, white,
mixture of red and white colors were highly seld¢tg@here as black color was not selected for
breeding purpose. A breeding bull, which has bagnie size, good behavior for management
and good milk producing ability was selected foedating. How ever, a breeding bull, which
has low milk producing heredity, could be selected has a good body framework and

attractive color.

Season of breeding

Reports from group discussion showed that cattbeding (conception, calving) was highly

dependent on the season of the year. The month Juome to August coincided with wet

season during when abundant and nutritious fodderailable in the natural pasture. Where
as, January to May is a dry period, when the nhfpaature dries up and become poorly

nutritive, particularly deficient in nitrogen comte Thus, the reproductive pattern of cows
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followed the seasonal pattern of rainfall, whichded to influence nutrition. Therefore, in
most instances, cattle in dry season do not combest because of feed shortage and
environmental stresses (hot environmental conditidhthe onset of rains, grasses and leaves
of plants start to revive and the improved feediitgation initiate heifers and cows to be ready
for breeding. As a result, the time June, July Andust marked the months of heightened
breeding in the studied areas followed by Septentdd&ecember, although the intensity of

breeding activity was reduced during the latterquer

4.4.5. Disease and health management

Major cattle diseases in cotton based, sesame asaithg system and Gendawuha town is
presented in table 21. Out of the total househsdaispled, 86% reported disease occurrence as
a major problem of cattle production in the arealf€ 21). However, the intensity and type of
diseases varied from area to area. Proportionatelg households (94.9%) reported disease
occurrence in cotton based than in Gendawuha t@8r2%) and in sesame based farming
system (83.8%) and the difference is nearly sigaift = 3.6, P = 0.06). Inhabitants in
cotton based farming system areas complained tigatranshumant from the highland areas
during their entry and exit could have a chancdiséase transmission to their cattle and this
way explain the reason why high disease incidem@es observed high prevalence in cotton

based compared to the other two areas.
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Table 20: Major cattle diseases in the three studreas of Metema district.

"CBFS " SBFS Gendawuha Overall
Variables HHC % HHC % HHC % HHC %
Disease occurrence: N =59 N=179 N =29 N# 26
Yes 56 94.9 150 83.8 25 86.2 231 86.5
No 3 5.1 29 16.2 4 13.8 36 13.5
Type of diseases: N =56 N = 150 N =25 N =231
Ticks infestation 9 16.1 60 40.0 17 68.0 86 37.2
Babesiosis(Demashegne) 32 57.1 41 27.3 0 0.0 73 6 31.
Foot and Mouth Disease 7 12.5 26 17.3 3 12.0 36 6 15.
LSD(Yezhonewetete) 5 8.9 11 7.3 0 0.0 16 6.9
Black leg( Mitch) 3 5.4 9 6.0 1 4.0 13 5.6
Trypanosomosis(Gendi) 0 0.0 0 0.0 4 16.0 4 1.7
Mastitis(Teat problem) 0 0.0 2 1.3 0 0.0 2 0.9
Oedema 0 0.0 1 0.7 0 0.0 1 0.4

" CBFS = Cotton based farming systeﬂrTSBFS = Sesame based farming system, HHC = Housebatu

Based on the over all data, three types of diseases identified as major health problem of
cattle in Metema district and these involved tiokestation (37.2%), babesiosis (31.6%),
Foot and Mouth Disease (FMD) (15.6%) (Table 21)adidition, other diseases reported with
minor degree of importance includes, Lumpy Skinese (LSD) (6.9%), blackleg (5.6%),
trypanosomosis (1.7%), mastitis (0.9%) and oeddm®4). This being the over all situation,
notable differences were observed regarding the tfpliseases prevailing in the three areas.
For example, considering the major diseases, badissivas reported as the major threat in
cotton based areas (57.1%) and to a consideratdatérn sesame based (27.3%), where as no
occurrence of this disease was reported in Gendawaln (Table 21). On the other hand,

tick infestation was a major problem in Gendawubart (68.0%) and sesame based areas
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(40.0%) than in cotton-based areas (16.1%). Tharomece of FMD was fairly comparable in

the three areas.

In order to minimize the economic losses due tealiss, farmers used different control and
prevention measures for most of the diseases, emsnatized in table 22. Most farmers
(96.7%) in Gendawuha town had access to clinicisesvand nearly half of the farmers in
sesame-based areas had this privilege. On the lotimel, very insignificant proportion of the
farmers (1.7%) in cotton-based areas got accesgsttolinics (Table 22). As a result, farmers
in cotton-based areas mostly got medicine from M®2%) or private sources (22.0%). In
sesame-based areas, majority (50.9%) obtained mediom private sources and the rest
from clinics (22.3%) or used cultural medicine (208 threat sick animals. In Gendawuha
town, the majority (50%) used clinic service anawbone fourth (27.8%) relied on cultural

medicine (Table 22).

Veterinary medicine from private sources, come friira distribution of legal and illegal
veterinary medicine supply and there is a largeksbf such medicaments in Gendawuha
town and other small town in sesame based farnmegsasuch as, Kokit, Shinfa and Metema-
Yohans kebles. Overall, most of the households4@z).in Metema district were supplied
veterinary medicine from private sources, while éoygroportion of households (28.6%) were

supplied from MOA sources.

As indicated in table 22, considerable proportiohfarmers (17.8%) in Metema district were

using cultural medicine to treat sick animals. d@eathered from key informants, cultural
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treatment mostly involves plant extracts adminededifferently depending on the type of
disease. For example, blackleg (mitch) was tre@tgdrally given grinded root of some
selected plant species by dissolveing in watera$ée diseases of cattle are treated witbe

pirottae leaf mixed with salts and given orally. Calf dlega is treated with branding different

body parts of calves and it is believed that tisease is scared away.

Table 21: Disease control strategies in Metemaidist

"CBFS " SBFS Gendawuha  Overall
Variables HHC % HHC % HHC % HHC %
Solution for the problem: N=56 N=151 N=26 N=233
Medicine from private source 13 22.0 89 50.9 3 8.3 105 38.9
Get clinic service 1 1.7 39 22.3 18 50.058 215
Cultural medicine 3 51 35 20.0 10 27.848 17.8
Medicine from MOA 36 61.0 4 2.3 2 5.6 42 15.6
Branding 6 10.2 8 4.6 3 8.3 17 6.3
Is there clinic service? N=60 N=177 N=30 N=267
Yes 1 1.7 85 48.0 29 96.7 115 43.1
No 59 98.3 92 52.0 1 3.3 152 56.9

" CBFS = Cotton based farming systeﬂrTSBFS = Sesame based farming system, HHC = Housebatu

There are governmental veterinary clinic and lastirted private veterinary drug vendors at
Gendawuha town. Governmental clinics were categdrim to main clinic, satellite clinic and
paravets. There was one main clinic located atd@&enha town and two-satellite clinics
located at Shinfa and Kokit Kebles, while the patawvere located at some other Kebles’ of
the district. Government clinic provides veterinagamination and treatment at the clinics. In
addition, the clinic provides vaccination servieasving from Keble to Keble when there is

disease outbreak. The paravets at Keble level geoveterinary service at their village. The
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paravets were trained and supplied with drugs astdequipments with the assistance of

Integrated Livestock Development Project (ILDP)jpob.

During group discussion, it was pointed out thakedtock health problem was not fully
addressed, because of inadequate veterinary seprivéded through out the district.
Government officials in the district also anticipdhe problem and attribute it to shortage of
veterinary expertise and related facilities. Sidisease is one of the major threats of livestock
production in the district, livestock health managat in Metema district as a whole needs

due attention.

4.4.6. Waste management

Inhabitants in Gendawuha town (76.6%) and majdb8.7%) in cotton based farming areas
utilize manure for different purposes, where asgirgportion that utilizes manure in sesame-
based areas (39.35) was less (Table 23). Maizepapger are mostly produced in cotton
based farming system areas and around Gendawuhaatoivthese two crops need soil, which
is fertilized with manure. As a result, manure wégiently utilized in these two areas than in
sesame-based areas. Overall, most of the inhabi(8At6%) in Metema district did not use

manure for fertilization or other purposes sucfua$ source (Table 23).

Over all data in table 23 shows that among farniess make use of cattle dung, 83.2% the
produced manure was used as manure fertilizergvisignificant proportion was used as fuel
(1.3%) or other purposes (2.6%). Thus, even ambagusers, 12% of the produced manure
was wasted. In general, manure in the studied ae&®s unimportant and wasted because of

the availability of easily accessible fuel woodvas| as farmers rely on its natural fertility of
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the soil. According to key informants, the natueatility of the soil has not been exhausted.
Thus, with the exception of crops like maize angpge®, farmers do not normally apply
manure for crops like cotton or sesame. In theldatase, farmers usually abstain farming for

1-3 years to rehabilitate soil when the yield dasess.

Table 22: Manure utilization in cotton based, sesdrased farming system, and Gendawuha

town.
"CBFS " SBFS Gendawuha Overall
Variables HHC % HHC % HHC % HHC %
Use of manure: N=60 N=178 N=30 N=268
Yes 34 56.7 70 39.3 23 76.7 127 47.4
No 26 43.3 108 60.7 7 23.3 141 52.6
Manure
utilization (%): N=34 Mean(SE) N=68 Mean(SE) N=23 Mean(SE) N=125 Mean(SE)
Fertilizers 90.9(1.76) 74.4(4.65) 97.8(2.17) 83.2(2.74)
Fuels 1.2(0.70) 1.8(1.49) - 1.3(0.84)
Others use 7.9(1.78) 0.8(0.74) - 2.6(0.69)
No values - 21.3(4.34) 2.2(2.17) 12.0(2.56)

" CBFS = Cotton based farming systeﬂrTSBFS = Sesame based farming system, HHC = Housebalt

During the group discussion, it was pointed out thanure was removed once a day, in the
morning after milking and moving the cattle to tback yard. At times animals were
intentionally stationed in fenced back yard farmddrtilize the field. In such instances and
when animals were moved to far away communal ggapmstures, the open barn that had
been used as a night shelter was simply changedditferent place instead of cleaning it (

Figure 2).
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Figure 2 : Open fenced crash for large ruminantiadothe homested. A in the above picture
shows the newly fenced crash for the coming dayslewB shows the fertilized
back yard for some number of days before.

4.4.7. Labor allocation for different cattle husbanlry practices

Labor allocation involved in cattle herding, bateaning, milking, fermented milk churning
and butter selling in Metema district are summatizetable 24. In Gendawuha town, herding
was mainly performed by hired labor as comparecdotton-based and sesame based farming
system, in which this activity mostly taken carerbgle children and/or husbands (Table 24).
This is probably because of the town residentsr@fto pay for hired labors than farmers in
rural communities. During the group discussionyais pointed out that most of the farmers in
the area used hired labor for livestock herdingrduwet season. This is perhaps due to family
labor is engaged in other agricultural activiti®s the other hand, since most of the crops are
harvested during the dry season, household hesdgatticipate in herding. Overall, herding

is more of hired labor responsibility (46.7%) thaale children and/or husbands. As opposed
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to the present work most of the livestock herdiraswerformed by family labor (boys and

daughters), reported by Belete (2006).

Barn cleaning was proportionately more of wivestyd(67.1%) in sesame based farming
system than in cotton based farming system (32.d4ft) Gendawuha town (30%). On the
other hand, the participation of male children,ldarsl and hired labor was greater in cotton
based farming system and in Gendawuha town thaesame based farming system (Table
24). Overall, barn cleaning was mostly performedviyes (37.6%) followed by female

children (25.6%) and male children (17.3%). Theolmement of husbands (10.5%) and hired

labor (9.0%) was relatively less (Table 24).

Considering the over all data, milking was largegrformed by husbands (44.7%) followed
by wives (28.0%), where as the involvement of nchigdren (17.9%) and hired labor (9.5%)
was comparatively less (Table 24). During grougussion, it was pointed out that females
participated in milking, if the cows were in thecwiity of the homestead, other wise it was
performed by other household members of the farilyurning milk was largely the duty of

wives (52.9%) and female children (26.1%) and tiwelvement of husbands, male children or

hired labor was insignificant (Table 24).

Butter selling majorly involved wives (55.1%) armddome extent husbands (25.6%), where as
children were seldomly engaged in this duty (Té¢ Butter is not frequently sold in bits,

rather it is stored and sold out in bulk during ondjolidays particularly during Easter. The
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regular selling activity (in bits) is usually takeare by wives and husbands involve during

bulk sale.

Table 23: Labor allocation for different cattle baadry activities in Metema district.

EX3

"CBFS SBFS Gendawuha Overall
Variables HHC % HHC % HHC % HHC %
Livestock herding: N =23 N=35 N =30 N=88
Hired labor 5 16.7 14 32.6 30 93.8 49 46.6
Male children 14 46.7 16 37.2 2 6.3 32 30.5
Husband 11 36.7 13 30.2 0 0.0 24 22.9
Barn cleaning: N =16 N=23 N =28 N=67
Wife 13 37.1 16 57.1 21 30.0 50 37.6
Female children 8 22.9 8 28.6 18 25.7 34 25.6
Male children 5 14.3 1 3.6 17 24.3 23 17.3
Husband 6 17.1 2 7.1 6 8.6 14 10.5
Hired labor 3 8.6 1 3.6 8 114 12 9.0
Family members N =23 N=33 N =30 N=86
involved in milking:
Husband 21 58.3 29 49.2 30 41.1 80 447
Wife 8 22.2 12 20.3 24 329 44 26.2
Male children 4 11.1 11 18.6 12 16.4 27 16.1
Hired labor 3 8.3 7 11.9 7 9.6 17 9.5
Family members N =23 N=36 N =29 N=88
involved in Churning:
Wife 23 67.6 36 55.4 26 48.1 85 55.6
Female children 8 23.5 16 24.6 16 29.6 40 26.1
Male children 0 0.0 6 9.2 3 5.6 9 5.9
Husband 2 5.9 4 6.2 4 7.4 10 6.5
Hired labor 1 2.9 3 4.6 5 9.3 9 5.9
Butter selling: N=6 N=39 N =3 N=48
Wife 5 62.5 36 53.7 2 66.7 43 55.1
Husband 3 375 16 23.9 1 33.3 20 25.6
Male children 0 0.0 8 11.9 0 0.0 8 10.3
Female Children 0 0.0 7 10.4 0 0.0 7 9.0

" CBFS = Cotton based farming systeanSBFS = Sesame based farming system, HHC = Housebafd. The
percentage was calculated from the frequency o$dlonids.
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4.5. Productive and reproductive performances of day cattle

Milk yield

Average daily milk yield produced per cow in sesdrased farming system (2:£80.058) and
in Gendawuha town (2£D.092) were significantly higher (P<0.05) than iotton based

farming system (1#40.052) (Table 25, Appendix table 8).

The overall average milk off-take of indigenous saw the study area was about®045
liter/cow/day (Table 25). As indicated in the methtngy section, empirical record was taken
from selected cows regarding the volume of milkduwed during the wet season. Based on
the empirical recorded data the average volume K wif take/cow/day estimated as
2.5+0.17 liters and had a difference of 0.6 liter wiitle estimate of farmers. This shows that
the average estimate derived from the survey ddtaat seriously deviate from the estimate
obtained from empirically recorded data. Thus, suevey data can be considered as a
reasonable approximation and fairly dependablétreBlue value obtained in the current study
is more or less comparable with the average daillk off-take of local cows was 2 liters
(Brokken and Senait, 1992). By contrast, Lemahaal. (2005) reported lower average milk

off-take (1.0 liter) for local Arsi cows in East &nZone of Oromia.

The average lactation yield obtained in Gendawuwvent(590.537.028) was significantly

(P<0.05) higher than in sesame based (3B31888) and in cotton based farming system
(217.#10.305). In addition, the difference between theefawo areas was significant (Table
25, Appendix table 8). The over all average laotatiield of indigenous cows in the studied

area was 324#10.274 liters (Table 25). The value obtained in ¢herent study is more or
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less comparable with the average value reportedtmbu et al (2004) for locals (399.5
liters/cow/lactation) in Degem district. By contra8zage and Alemu (1998) reported lower
national average lactation yield (213kg) for inaigas cows. Also the present estimates for
Metema area are smaller than the average lactatdohof 672 of kg reported for Barca breed

(Million and Tadelle, 2003).

Table 24: Productive and reproductive performarfigadigenous cows in Metema district.

"CBFS " SBFS Gendawuha Overall

Variables N Mean(SE) N Mean(SE) N Mean(SE) N Mean(SE)

DMY(liter) 60 1.4(0.05} 177 2.0(0.06) 30 2.1(0.09) 267 1.9(0.05)
LY (liter) 60 217.7(10.3H 173 314.7(9.84) 30 590.5(37.03) 263 324.0(10.27)
LL(month) 60 5.4(0.18) 175 5.5(0.18) 29 9.5(0.45) 264 5.9(0.14)
AFC(year) 60 4.8(0.08) 174 4.4(0.04) 30 4.50.12° 264 4.5(0.04)
Cl(month) 60 17.8(0.49) 173 17.3(0.38) 29 22.5(1.03) 262 17.9(0.31)
WA(month) 60  7.8(0.39) 173 10.1(0.3%) 30 13.0(1.25) 263 9.9(0.28)

CC(N9g 60 5.9(0.28) 169 7.9(0.14) 30 8.4(0.28) 259 7.5(0.13)

Productive and reproductive performances of locals with same superscript with in the same rowsodb
significantly differ at 5 % level of significanceCBFS = Cotton based farming systenSBFS = Sesame based
farming system, HHC = Household count, DMY = Daifjlk yield, LY = Lactation yield, LL = Lactation tegth,
AFC = Age at first calving, CI = Calving interva/A = Weaning age, CC = Calf crop

Lactation length
As indicated in table 25, average lactation length$ocal cows in cotton based (%G1178
months) and in sesame based farming systent@5.86 months) were comparable but these

values were significantly (P<0.05) less than therage value found for cows in Gendawuha

town i.e., 9.50.446 months (Table 25, Appendix table 8). Theraeaverage lactation
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length of indigenous cows in the studied areas m@s0.14 months and it ranged from 2 -12
months. Farmers in the studied areas allow caleekeep on suckling after terminating
milking. Thus, the average length of time in whichlves were suckled was 100827
months (range 4-24 months) and it is nearly twlee length of milking time. The average
lactation length value obtained in the presentys{&d2:0.14) is more or less comparable with
the values reported by Mulugetaal. (1993) and Ababet al. (2004), for local cows at Bako
research centre (6 months) and north west shoa(a8%adays), respectively. According to
farmers, the shorter lactation length of cows atadiin the present study could be attributed
to the short rainy season (contributing to shortafyéeeds), infestation of biting flies and
hotter environmental condition prevailing in thadst areas. As opposed to the present work,
research conducted in East Shoa Zone of Oromiaateti that lactation length of local cows
varied from 5 to 12 months with an average of 9dnths (Lemmaet al., 2005). Other higher
values (450 days) for the Friesian-Boran crosshreds of Cheffa farm (Oromia) was
reported (Gebeyehu and Hegde, 2003). Similar higemirlt (474 days) for cows with 7/8 and
15/16 Friesian inheritance was reported (Gebey@0B05). Similarly Murejaet al (2002)
reported higher values of mean lactation lengthl (8ays) for Holstein Friesian cattle at

Holetta dairy farm.

Weaning age
As indicated in table 25, the average weaning afgjeatves in Gendawuha town was
significantly (P<0.05) higher than the average nueg age values obtained in cotton based

and sesame based farming system but differencegeéetthe latter two was comparable
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(Table 25, Appendix table 8). The overall weanigg af calves in the studied area was®9.9

0.283 months (Table 25).

Age at first calving (AFC)

As indicated in table 25, mean AFC of cows in cotb@sed farming system was significantly
(P<0.05) higher than in sesame based farming systéite that of cows in Gendawuha town
was comparable with cows in both cotton based a&sdmse based farming system areas
(Appendix table 8). The overall mean age at fiedving of local cows in Metema district was
4.54+0.05 years and it is more or less comparable witgtpart from Mali where the mean age
at first calving was 494£3.34 months (Wilson, 1986). On the other hand, fovedues of AFC
have been reported for indigenous cattle (44 morathd exotic cattle (34 months) else where
in the tropics (Mukasa-Mugerwa, 1989). Moreoveg, ¥alue obtained in the present work was
higher than the respective values of 47.61 momdh$tal Fogera cows and 40.61 months for
F1 crosses of Fogera and Holstein Friesian at Métednch (Addisu and Hegede, 2003).
Similarly, based on a study conducted at AndasddeCBreeding and Improvement Ranch
(ACBIR) reported a lower overall mean age at fastvice (AFS) value of 40.6+8 months for
Fogera breed (Gebeyektal, 2005). By contrast, higher values of age at iemception was
reported for Boran x Holstein- Friesian F1 crosdbdairy cows (53.9 months) at Abernosa
Ranch (Ababuet al, 2006), which gave a mean AFC value considerablydrighan the
values obtained in the present study for local$legtema district. Gizavet al. (1998) also

reported higher mean values of AFC (60 monthsHimmro cattle on farm level.
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Calving interval (CI)

As indicated in table 25, in the present studwioglinterval significantly differed (P<0.05) in
the three areas (Appendix table 8). The meanmgiwviterval of cows in cotton based farming
system and sesame based farming system areas magaredle but the mean value for cows
in Gendawuha town was significantly (P<0.05) higtiam the values obtained in the two rural
areas of Metema (Table 25). This is perhaps beaafube higher lactation length observed in
Gendawuha town than the other two farming systezasarThe overall mean CI of indigenous
cows in the studied area was 17+0:813 months (Table 25). The value obtained in the
present work was comparable to the result repddedebu cattle as ranging between 12.2
and 26.6 months (Radostétsal.,1994; cited in Gifawoseet al, 2003).Similarly, the present
finding was comparable to the average calving waleof Boran x Holstein- Friesian F1

crossbred dairy cows (534.5 days) in Abernosa Réiohbuet al., 2006).

By contrast the overall mean CI of local cows in Metema washkigthan the respective
values of 12.2 months reported for Horro and 1&9-Inonths reported for Arsi cattle type
(Mukasa-Mugerwa, 1989). On the other hand, meaaf @cals in Metema area found in the
present study was lower than the value (665+20ay&)dreported for locals in Mali (Wilson,
1986). Also higher values of CI than the presestltewere reported for Fogera cows (559
days) at Metekel ranch (Addisu and Hegede, 2008)edisas for local cows in Degem district,

ie., 563 days (Ababet al, 2004).

Lifetime calf crop

As shown in table 25, the mean calf crop humbesasame based farming system and

Gendawuha town was comparable but it was signifigdngher (P<0.05) than the mean calf
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crop values obtained in cotton based farming sysiesas (Appendix table 8). The overall
mean calf crop number for the indigenous cows edtudied areas was 7#5P.128 heads
(Table 25). As opposed to the present work, lovadues of overall mean lifetime calf crop
(3.58) was recorded at Cheffa farm in Oromia (Gebey 2005). Similar studies in Ethiopia
showed that local cows that had 50%, 75% and 8his#d level of Holstein Friesian on the
average produced 4.7, 3.4 and 2.0 calves in lifie tirespectively (Ababet al, 2004). More
over, Ababuet al. (2004) reported average calf crop of locals in &wegdistrict, as 4.1
calf/cow, which is lower compared to the averagkierdor locals in Metema found in the

present study.

4.6. Milk and milk handling practices

4.6.1. Milking practices

Despite the presence of considerable goat and gaopeilation in Metema district (Table 8),
farmers milked and used only cow’s milk. By contrasost pastoralists in such lowlands and
marginal areas else where in the country are amcwest to use goat and camel milk. The
reason why the studied communities were not familidh using goat and camel milk could
be the fact that they were descendants of highfaneleo were unaccustomed to raising camel
and goats for milking purpose and thus unfamileause milk from these animals. This may
explain the fact that the highland migrants did fie¢ long time in Metema to become

accustomed to use the milk of goats, which is amommilk animal in the lowland.

Farmers reported that milking in Metema districtsweerformed two times a da., during

morning and evening hours. Morning milking took qdabetween 6:00 and 7:00 o’clock,
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before biting flies affecting the cows. Where aggreng milking took place between 18:00
and 20:00 o’clock after flies stops biting the cowke present result is in agreement with the
result in East Showa, where milking takes placedva day (Lemmat al, 2005). As opposed
to this Ayantu (2006) noted that milking was comiyodone three times per day around

Wolayta.

The type of milking system in Metema district wasirely hand milking (Table 26). Overall,
most households practiced once partial sucklingl@yjy than twice-partial suckling (9.9%)
while milking their cows, however this varied froptace to place (Table 26). For example,
more inhabitants in sesame based farming systectiged once-partial suckling (88.5%) than
in cotton based farming system (69.0%), where clamable proportion also practiced twice-
partial suckling (20.7%) than in the former araa.case of Gendawuha town, most farmers
(73.3%) used both systems, while some (26.7%) mtitticed once partial suckling method
during milking (Table 26). Unlike such observablfedences, interviewed farmers believed
that this practice is not linked to location difeces, it is rather related to the custom of
individuals in extracting as much more milk as jass Individuals that practiced twice-
partial suckling reason out that some cows staméetiown milk and retain for their calves, if
they are suckled once and milked. Thus, they atpaé suckling once more in between

initiates the cows to release more milk, which theidback for the calves.
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Table 25: Milking system practice in cotton bassdésame based farming system and

Gendawuha town.

"CBFS " SBFS Gendawuha Overall
Variables HHC % HHC % HHC % HHC %
Types of milking N =60 N=179 N =30 N =269
Hand milking 60 100 179 100 30 100 269 100
Types of hand milking: N =58 N=174 N =30 N =262
Twice suckling & milkin 12 20.7 14 8.0 0 - 26 9.9
Once suckling & milkir 40 69.0 154 88.5 8 26.7 202 77.1
Both 6 10.3 6 3.4 22 73.3 34 13.0
Types of milk initiation: N =60 N=179 N =30 N =269
Calf suckling 55 91.7 170 95.0 30 100.0 255 94.8
Calf + Feed 2 3.3 2 1.1 0 - 4 15
Calf + Salt 3 5.0 7 3.9 0 - 10 3.7
Number of teat suckled: N =59 N=178 N =30 N =267
Two teats 1 1.7 0 - 0 - 1 0.4
Four teats 58 98.3 178 100.0 30 100.0 266 99.6

" CBFS = Cotton based farming systeﬂrTSBFS = Sesame based farming system, HHC = Housebalt

As indicated in table 26, milk initiation practige cotton based, sesame based farming system
and Gendawuha town was more or less comparablealD\be highest proportion (94.8%) of
the respondents used calf suckling for milk initiat while few households (5.2%) used in
combination of calf suckling and provision of feedssalt (Table 26). The present finding was
in agreement with the report of Gebre-Egziabéteal. (2000), who noted that calf suckling
results in higher milk yield and long lactation dgim of the dam as well as higher weaning

weight and pre weaning gain of the calf.
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As gathered from key informants, households do prattice complete milking during the

time following calving and this is meant to bendfie newly born calves get enough milk until
the calf commences feeding grass. Thus, milking peaformed in three steps depending up
on the stage of lactation. According to farmersneste, during the early stage of lactation
following after calving, 25% of the milk was takantil the calf become strong. After the calf
become strong, 50% of the milk was withdrawn uthtd calf start to feed grass. There after,

complete milking was done when the calf commeneedihg grass.

4.6.2. Milk equipments

The types of milk vessels used in the three stuliedtions are presented in table 27. In all
inhabitants in cotton based and sesame based fasygtem and most inhabitants (96.7%) in
Gendawuha town used a milking equipment callgeréra’ (Amharic name) for milking.
Overall, 99.0% of the respondents used gereraragking equipment, while the remaining
(2.2%) of the respondents were using small nicked alastic materialsGerera is an
important milk vessel, which is pot like and madeni fruits of the plant calletlagenaria
siceraria (Qele -in Amharic). When the fruits of the mentidngant ripe, the out side fruit
cover becomes hard and shelly. Then drying the fiipgs and removing the seeds from

inside, gives shelly pot, which is quite hard atrdrgy. It can hold up to 1- 5 liters (Figure 3).
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Figure 3: Milk vessels used in Metema district. &hiof them, which are indicated in A, are
known as “Gerera” in local language and the onecatdd by B is known as

“Kabbo”, where as the last one, which is indicabgdC is known as ‘Gurna”.
Overall, fresh milk was transported from the mitkifocation to the temporary shelter or
permanent residence of the farmers with gerer&@pand plastic jerican (35.1%), while few
sample farmers usegurna (4.3%) andkabbo (2.1%) to transport milk (Table 27). In most
instances, kabob arglirnawere used for transportation of milk in sesamestiaban cotton
based farming system. Gurna and kabob are also fradethe fruits ofLagenaria siceraria

plant like that of gerera but they are larger redhan gerera (Figure 3).

Overall, the highest proportions (61.1% and 54.0¥%ihe sample farmers were usiggrna
and kabbo to store milk for fermentation, respectively. Wéeas, the remaining lower

proportion (1.1%) of sample farmers were usingtpigsrican containers (Table 27).
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Table 26: Milk vessels used in cotton based, sedamsed farming system & Gendawuha

town.
"CBFS " SBFS Gendawuha Overall
Variables HHC % HHC % HHC % HHC %

Milking equipments: N =30 N =35 N =30 N=95

Gerera 30 100.0 35 100.0 29 96.7 94 99.0

Small nickel container 0 0.0 0 0.0 1 33 1 11

Plastic container 0 0.0 0 0.0 1 33 1 1.1
Milk transport equipment: N = 30 N =235 N =29 N=94

Gerera 20 66.7 23 65.7 29 100.0 72 76.6

Plastic Jerican 10 33.3 20 57.1 3 10.3 33 35.1

Kabbo 0 0.0 2 5.7 0 00 2 2.1

Gurna 0 0.0 4 11.4 0 0.0 4 4.3
Milk storing equipment: N =30 N =235 N =30 N=95

Gurna 10 33.3 20 57.1 28 93.3 58 61.1

Kabbo 28 93.3 20 57.1 4 13.3 52 54.7

Plastic Jerican 0 0.0 1 29 0 00 1 1.1
Milk churning equipment: N =30 N =235 N =29 N=94

Gurna 30 100.0 34 97.1 29 100.0 93 98.9

Gerera 0 0.0 2 5.7 4 13.8 6 6.4

Kabbo 0 0.0 3 8.6 0 0.0 3 3.2

Plastic Jerican 0 0.0 1 29 0 0.0 1 1.1

Note that the percentages of the households whosang milk vessels were calculated from the
interviewed number of household€BFS = Cotton based farming systenSBFS = Sesame based
farming system, HHC = Household count

As indicated in table 27, the highest proportio@.996) of the sample farmers in all categories
were using gurna for churning fermented milk, whie remaining lower proportions (6.4%,
3.2% and 1.1%) of sample farmers were ugjrega, kabboandplastic jericanrespectively.
According to the key informants, in most instanbester was transported to market using

plastic jerican(containing 5 liters). Glass Jar bottle was usedni@asuring butter at the
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market, considering that one bottle of butter iaieglent to 1 liter, it approximately weighed

one kg.

4.6.3. Smoking practices

Nearly all inhabitants in cotton based, sesamedé#sening system and Gendawuha town
areas smoked milk vessels as a traditional preseevaethod to improve the taste and quality

of milk and milk products (Table 28).

Overall, seven different types of plants were usellletema area for smoking milk vessels,
amongst of which three plants were commonly empuldge smoking purposes. These include
Terminalia schimperiangAbbalo) (98.5%).Terminalia laxiflora(Wenbela) (40.2%), Gorgoro
(33.2%) andDichrostachys cineregAder) (12.7%) (Table 28). This being the overall
situation, choice of smoking plant was consideralifierent in the three areas. For example,
the choice of Tschimperiangplant in all the three locations was nearly complaOn the
other hand, in Gendawuha town area, majority ofskbolds (75.0%) usederminalia
laxiflora (wenbela)than in sesame based (37.9%) and cotton basednfaisystems (29.6%)
(Table 28). In general, the study indicated thaidetolds in sesame based farming system
area were more versatile in their choice of smokphant than those in the cotton based

farming system and Gendawuha town.

Prior to smoking, the equipments were thoroughlysiveal using fruits of a plant locally
known as Lifa” and were sun dried for about five to ten minut&scording to respondents,
milk vessels were smoked for the purpose of getphgpsant flavor and taste of dairy

products, extende shelf life of dairy products,tbaostatic effect, and slow milk fermentation
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process. As gathered from key informants, well lamg of milk vesseles will slow down
fermentation process and this in return gives hidghéter yield as compared to carelessly
smoked vessels or unsmoked vessels. However, ¢leidsnscientific explanation in the future

by conducting a research.

Table 27: Plants used by households for smoking waksels in cotton based, sesame based

farming system and Gendawuha town.

"CBFS " SBFS Gendawuha Overall
Variables HHC % HHC % HHC % HHC %
Experience of smoking N=54 N=178 N=28 N=260
Yes 54 100.0 177 99.4 28 100.0 259 99.6
No 0 0.0 1 0.6 0 00 1 0.4
Types of plant used: N=4 N=177 N=28 N=259
Abbalo 53 98.1 175 98.9 27 96.4 255 98.5
Wonebela 16 29.6 67 37.9 21 75.0 104 40.2
Gorgora 6 11.1 55 31.1 25 89.3 86 33.2
Ader 2 3.7 11 6.2 20 71.4 33 127
Kirkera 0 0.0 8 4.5 0 0.0 8 3.1
Akema 0 0.0 1 0.6 0 0.0 1 0.4
Fongera 0 0.0 1 0.6 0 0.0 1 0.4

4.7. Milk and milk products utilization

Household milk off take and its allocation for @ifént purposes is presented in table 29. Other
milk derivatives, which are utilized by the houskhare presented in table 30. Milk off take
by households significantly differed (P<0.001) he tthree studied areas of Metema district

(Appendix table 9). The average amounts of milkdpeed/day/HH in cotton-based (£®32

liters) was not significantly different (P>0.05)pfn sesame-based (&®422 liters) farming
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system (Table 29, Appendix table 9). Where as,a¥erage milk volume produced/HH in
Gendawuha town (10#2.157 liters) was significantly (P<0.05) highernha the two farming
system areas. This may be attributed to higherageeholding of milking cows in Gendawuha
town than in the two framing system areas. The aleaverage volume of milk
produced/day/HH was 6tB.33 liters and ranged from 1 to 32.5 liters (Tak®@. Daily milk
yield per household (3.0 liters) were reported astEShoa Zone of Oromia (Lemneé al.,
2005), as well as in Shahsemene-Dilla areas £0.24 liters to 2.840.28 liters) (Sintayehu,
2007). On the other hand, higher daily milk yiekb (L liters) was reported in Awassa (lke,
2002), but the studied cows were crosses of Heledtireshian and this may happen the

increased milk production of households.

As indicated in table 29, milk utilization patteoh households is similar in the three studied
areas. Overall, 63% of the milk produced by the detwld was reserved for subsequent
processing, 18% was consumed with in the housetidle 13.2% was given to calves (Table
29). Other than these, minor quantities of frestol@imilk were given to neighbors (4.8%),

calf herders (5.4%) or marketed (0.4%).
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Table 28: Milk off take and its allocation in tHed¢e surveyed areas of Metema district.

"CBFS " SBFS Gendawuha Overall
Variables Mean SE Mean SE  Mean SE Mean SE
N=59 N=165 N=30 N=254
Milk produced in liter/day/HH 4% 032 6.2 042 102 1.6 6.3 0.33
Milk utilization (%): N =58 N=177 N =29 N=264
Given to calves 14.7 12.9 10.0 13.2
Consumed by HH 20.9 17.6 18.9 18.5
Given to neighbors 2.2 4.7 9.9 4.8
Given to calf herders 3.7 5.5 7.8 5.4
Marketed 0.4 0.4 0.5 0.4
Reserved for processing 64.0 63.0 62.5 63.2

Average milk produced per household with same sgogts do not significantly differ at 5 % level of
significance.” CBFS = Cotton based farming systemSBFS = Sesame based farming system, SE = Standard
error

Fresh milk utilization pattern in Metema area moreless resembled that of observed in
highland rural areas of Amhara region, and somal tighland communities in the country,
where the preponderance of the daily milk produrctgoprocessed in to butter and other milk
derivatives. For example, a report by Aklilu (20@4dicated that in Amhara region, out of the
estimated total amount of 493 million liters of knpproduced on a daily basis, 57.5% was
processed in to butter and other milk derivati&milarly, according to Lemmat al. (2005),

in East Shoa Zone of Oromia Region, large propoertbthe daily milk production (83.3%)
was processed and some amount (16.7%) was conswitiech the house. Again the latter
study indicated, more or less a similar pattermtdization as in the presently studied areas,
although the proportion retained for further preteg is fairly higher than in the presently

studied areas.



101

In Metema area, as in the case of the mentioneml highlands areas, inhabitants largely
depended on crop products as a stable food andtdelay on milk as a major source of food
for the household. Therefore, they process it ibutier and sell it. In view of this, although
Metema is arid marginal area, it shares more ofhigalanders feature than that of lowland
marginal areas, where pastoralists largely depenttesh milk as a sole source of food for
their families. For example, a study in Borena arekthiopia indicated that 69% of the total
milk off take was used for household consumptioffresh and 24% was stored and soured to

make butter (Coppooét al, 1992).

The present study also indicated that the amoumhitf consumed with in the family was
considerably higher than even urban and peri-urbeas where farmers have largely
crossbred cows that produce fairly high amount itk scompared to the locals in Metema. For
example, Negussie (2006) reported that only 4% hef daily produced fresh milk was
consumed with in the household in peri-urban/urdiaas of Mekele. Also, unlike in Metema,
in urban and peri-urban areas, the proportion egHrmilk soured and processed into butter
and other milk derivatives is low. For instance Mekele, only 1% of the daily milk
production is processed (Negussie, 2006) and irupkean and intra urban areas of Addis
Ababa, the proportion processed was 20% and 3%ectsely(Belachew, 1998). In such
urban and peri-urban areas, there is relativelyaate market that can absorb the daily milk
production in fresh form except during certain gtoas when the market cannot absorb the
produced milk, in which case farmers are forcedaor the milk and convert it into butter and
cheese. Such occasions are for example, extendedgfgeriods for followers of Orthodox

Church during when consumption of animal sourcel fisaabstained.
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As indicated in table 29, the farmer estimated &ld@% of the daily milk production was

given to calves and this is what the calves sudldleng milking. This indicates that farmers in
the studied areas give better management for catvesnilar practice is also exercised in and
around Addis Ababa where 12% to 13% of the dailgdpce was provided for calves
(Belachew, 1998), as well as in Mekele where 17%luble milk obtained daily was used for

calf feeding (Negussie, 2006).

As a matter of fact, the market share of fresh wmoilk in Metema area was almost negligible
(Table 29), not only because of market problem disa because of cultural restriction against
sell of fresh whole milk. Thus, the preponderancepprtion of fresh milk is processed or
consumed at household level (by family, neighbogdyes) leaving little or no whole milk
market. Previous studies conducted in differentspaf the country, also indicated the
presence of cultural taboo against selling fresblevmilk in different cultures. For example, a
study by Lemmeet al. 005) indicated that about 96.7% of the respondensdami Tulu
and Arsi Negelle as well as about 93.3% in Luméridis did not sell fresh milk largely due to
cultural taboo and market limitation. On the otland, cultural restriction against selling
whole milk does not exist in urban and peri-urbammunities. For example, a report around
Mekele indicated that high proportion (78%) of mitbbtained was sold in fresh form

(Negussie, 2006).

As shown in Table 30, utilization pattern of natlyrdermented milk Ergo) fairly similar in
the three studied areas. Overall, about 75% of &rge reserved for butter processing and

some 20% was consumed with in the household. 8ligigher proportion of ergo was given
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to neighbors in Gendawuha town (10%) than in sedzamsed (6%) or cotton based areas (4%),

where selling ergo was uncommon as in the casesi imilk (Table 30).

Table 29: Utilization pattern of milk derivatives different areas of Metema district. The
body shows mean percentagSE) of the product under the different categories o

utilization as rated by respondents using PRA teglen

"CBFS " SBFS Gendawuha Overall
Variables Mean SE Mean SE Mean SE Mean SE
Fermented milk utilization (%)): N =58 N=176 N =29 N = 263
Consumed by HH 21.4 151 19.3 1.56 18.8 1.14 19.7.111
Given to neighbors 3.9 0.71 6.1 0.45 9.6 0.95 6.0 .370
Marketed 1.2 0.86 0.4 0.43 - - 0.5 0.34
Reserved for processing 735 193 75.4 1.09 716 68 1. 74.6 0.86
Butter utilization (%): N =58 N=173 N =29 N = 260
Consumed by HH 495 3.16 59.0 2.22 70.0 2.31 58.1.69 1
Given to neighbors 3.4 0.69 5.3 0.53 10.4 0.84 5.40.42
Used for cosmetics 135 112 10.2 0.53 16.1 1.25 .6110.470
Marketed 33.4 3.46 25.4  2.37 3.5 2.09 24.8 1.840

" CBFS = Cotton based farming systeﬂrTSBFS = Sesame based farming system, HH = Household,
SE = Standard error.

Fresh milk, fermented milk and major part of thedarced butter was consumed with in the
household than marketed, although notable diffexamere observed among the three areas
(Table 30). The proportion of butter consumed with the household was higher in
Gendawuha town (70.0%) than in cotton based (49 &3d) sesame based (59.0%) farming
system areas (Table 30). On the other hand, thgopgron of marketed butter was higher in
cotton based (33.4%) and in sesame based (25.4#infasystem areas than in Gendawuha

town (3.5%). This is probably due to the fact thgst inhabitants in Gendawuha town had
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relatively diversified income sources as well agdyestandard of living than the inhabitants in
the two rural areas. Overall, close to two-thirctled butter produced in Metema district was
consumed with in the family and one-fourth of itsasold out, while the rest was used for

cosmetics (11.6%) or given to neighbors (5.4%) (@&80).

Summary of the utilization pattern of milk and mgkoducts in Metema district is shown as a
schematic flow chart displayed by figure 4. Theuesl indicated in the flow chart are
proportion (%) of the products under the differetilization categories quantified based on the

overall data of inhabitants sampled from the tlaeas.
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6.3 lit/HH
A 4 A 4 A 4 A 4 A 4
Calves Fermented milk Sale Calf herders Consumption
13.2% 63.2% 0.4% 5.4% 23.3%
A 4 \ 4
Y - Y - HH Neighbors
Consumption Marketed Butter making 18.5% 4.8%
25.7% 0.5%% 74.6%
v v A 4 - A 4
HH Neighbors Butter Milk Butter
19.7% 6.0%
A 4 A 4 A 4 A 4
Consumption Sale Cheese making Animals
22.2% 1.5% 64.2% 11.8%
A A 4 A 4
Cosmetics Consumption Sale
Y - 11.6% 63.5% 24.¢
HH Neighbors |
12.4% 9.8%
A 4 A 4 v v
Cheese Whey HH Neighbors
58.1% 5.4%
A 4 A 4 A 4 A 4
HH Consumption Animals Animals HH Consumption
94.31% 4.7% 29% 72.9%

Figure 4 Flow diagram of milk and milk product utilizatidn Metema district. Note that the values
indicated in each box are proportions of the preglutthe respective utilization category
determined based on the overall response of sarhpleseholds from the three areas.
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4.8. Milk processing practices

Time taken for milk fermentation, butter yield atehgth of butter storage in different
locations is presented in table 31. As in the adsailk processing in different rural areas of
Ethiopia, farmers in Metema district fermented Hreshole milk into sour milk prior to
churning. During the group discussion, farmersaorad out why they fermented milk prior to
processing it into butter and other milk derivasivEirstly, they said fermenting milk facilitate
butter making process as it is impossible to recowtter if the milk is not soured. Secondly,
they said sour milk gives pleasant flavor and gtasde for the different milk products and
added that the flavor and taste is enjoyable whdk i consumed in the form of Ergo,
buttermilk and butter as well. Apart from the tastad flavor, they also considered
fermentation is a necessary prerequisite to obtdier milk derivatives like butter milk,
cheese and whey. Thirdly, they also pointed outfdranentation increases the shelf life of the

processed products like butter and cheese.

In the study area, the average fermentation timenit was 26.531.23 hours in dry season
and 34.20.82 hours in wet season (Table 31). Higher ambiemiperature during the dry
season fastens the fermentation process and tbugisé the duration of fermentation time in

the dry season.

Before the churning process was started, the feledanilk was shaken and broken down the
coagulated milk in order to facilitate easily triersof milk into the churning pot and ease of
churning. As farmers reported, churning methodsewbifferent depending on the volume of

fermented milk. If the amount of fermented milk wsamall, churning done on the floor using
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pot (placing soft pads or some old clothes underrchg pot) and the pot was racked back

and forth until butter granules were formed. Ilaliidn to this,gererawas also used as a pot

if the volume of fermented milk is small. Where dghe fermented milk was large, a larger

pot calledgurnawas used as a churning pot. Then a tripddkahale-in Amharic) was made

and the pot was hanged with rope on the tripodsanthg back and forth until butter granules

were formed. As an alternative, a doorpost was tsédng the churning pot (Figure 5).

Table 30: Milk fermentation and butter storage tim&letema district

"CBFS " SBFS Gendawuha Overall
Variables Mean SE Mean SE Mean SE Mean SE

Milk fermentation time: N =59 N=177 N =30 N=266

Dry season(hours) 31.9 3.820 30.1 1.499 18.3 0.72®5 1.234

Wet season(hours) 314 1.383 37.0 1.096 295 1.1369 0.820
Butter storage: N =54 N=121 N=5 N=180

Length of storage(months) 7.0 0.598 5.6 0.237 9.0.63D 6.1 0.246
Volume of milk to produce 1kg
of butter: N =51 N=159 N =30 N=240

Dry season(liters) 231 0938 13.2 0.496 19.0 1.033.7 0.668

Wet season(liters) 22.7 0.794 195 0.468 620.0.545 20.3 0.368

" CBFS = Cotton based farming systeﬂrTSBFS = Sesame based farming system, HHC = Housebaht, SE =

Standard error
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Figure 5: One of the churning methods used in Matemtrict by hanging the churning pot

with the doorpost by one of the female childrethi& household

While churning, the gas formed in the pot was is#elafrom time to time by removing a small
wooden plug, which is found at the center of tleoli side way of the churner for few minutes
until the pressure inside the pot was totally wilvd Also, the wooden plug was pulled out to
release a few drops of milk and to check whethetebugranules have formed or not.
Accordingly, the drop was rubbed in between therthsi and pointing finger and inspected if
fats granules have appeared or not. Thus, up angnfatt granules some amount of water (up
to half a liter) was added into the churning pofitat the butter granules and the churn was
swayed on its base to float the fat granules amoch flamps of butter. Then, the butter was

skimmed off, kneaded in cold water and washednwke residual buttermilk.

As indicated in table 31, based on data colleatech ffarmers, the amount of milk required to
produce one kg of butter was 1¥0766 liters in dry season and 260336 liters in wet season.

As indicated in the methodology section, empiricatord was taken from 15 selected
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households regarding the volume of milk churne@ &tme and amount of butter produced
during the wet season. Based on the empirical decbdata the average volume of milk
needed to produce one kg of butter was estimatetl7&0.10 liters. Since this estimate
corresponded to wet season, the value was compattedhe wet season estimate of farmers
and the difference was 2.7 liters. This shows th@taverage estimate derived from the survey
data did not seriously deviate from the estimataiokd from empirically recorded data. Thus,
the survey data can be considered as a reasorgiexanation and fairly dependable result.
As noted Zelalem and Inger (2000), in the centigi hands of Ethiopia, 21-25 kg of milk was
required to produce 1kg of butter and this values \fiarly large compared to the estimate

obtained in the present study.

Churning was usually preferred early in the mornirigen the temperature was cool. Farmers
reasoned out that high ambient temperature medtdtitter and lowers the amount of butter
recovered after churning. From the overall datastnad the sample farmers (83.33% and
59.54%) churned their fermented milk every 24 houmerval in dry and wet season,

respectively (Table 32). The farmers reported thigh ambient temperature and fermented

milk volume were factors to decide on how oftercharn.
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Table 31: Churning frequency of milk during dry amet seasons in Metema district.

"CBFS " SBFS Gendawuha Overall
Variables HHC % HHC % HHC % HHC %
Churning frequency in dry seasonN = 13 N=35 N =30 N=78
Twice in a week 1 7.7 0 0.0 0 0.0 1 1.3
Every 24 hours 3 23.1 32 91.4 30 100.0 65 83.3
Every 12 hours 0 0.0 1 2.9 0 0.0 1 1.3
After 3 days 9 69.2 1 2.9 0 0.0 10 12.8
After 2 days 0 0.0 1 2.9 0 0.0 1 1.3
Churning frequency in wet seasonN = 56 N=176 N =30 N=262
Once in a week 0 0.0 1 0.56 0 - 1 0.38
Every 24 hours 51 91.1 75 42.61 30 100.0 156  59.54
Every 12 hours 2 3.6 0 - 0 - 2 0.76
After 3 days 2 3.6 50 28.40 0 - 52 19.84
After 2 days 1 1.8 50 28.40 0 - 51 19.46

" CBFS = Cotton based farming systeﬂrTSBFS = Sesame based farming system, HHC = Housebatu

In the studied areas, farmers customarily meltetlsssasoning it with spices that they use for
household consumption and stored. Other wise,aflthitter is to be sold, it is stored in the
form of ghee. During ghee making, the butter wadtedein a nickel pan (“Biret Dist”,
Amharic name) and heated on open fire. Differeritesp were added while the melting
progressed and in most instances these includgorigilafoenum-graecupAllium sateivum,
Zingiber officinale Rumex abyssinicu&framomum corrorimaandAllium cepa The spices
were added to improve the taste, color, smell duedf fife of the finally recoverable ghee. The
melting process continued until the moisture in tutter was completely evaporated out,
which was marked by the disappearance of foamitdplleuand appearance of yellowish butter

oil. Then the pot was taken off and cooled downsfmme 10 to 15 minutes to allow unwanted
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solid residue settle down after which time the soggant was decanted and transferred into a
different containers. As indicated in table 31tbuproduced in such a way was stored for an
average period of 6£D.24 months and ranged between 2 and 18 monthgathgred during
the survey, farmers store butter for different oeas majority (49%) said they stored it
searching for better price, while 35% said for tlake of reserving it for later use especially
during the dry season when milk production and thuiser yield decreases. Still some 16%

said they stored ghee as a liability to sell it wiigey face problem.

4.9. Cattle fattening practices in Metema

The experience of fattening and the reasons forhawing fattening practice in Metema
district are presented in table 33. Cattle fattgnpractices in cotton based, sesame based
farming system and Gendawuha town were more ordesgarable. Out of the total number
of interviewed farmers (N = 265), only 1.1% wergdlved in cattle fattening, while the rest
(98.9%) had no experience of fattening cattle (@aB8). According to farmers, different
factors accounted to the low level of involvemenfattening activities. Inhabitants in cotton-
based areas attributed this to lack of experieB8e5¢6), lack of labor (34.1%), feed shortage
(17.6%) and money shortage (24.7%), while in seshased farming system, these four
constraints accounted to 40.8%, 26.5%, 16.8% an@%4 respectively. Where as in
Gendawuha town, the first three factors were maetioas problems (29.4%, 47.1% and

20.6%, respectively) and shortage of money wasoisidered as a constraint (Table 33).

As indicated in table 33, when cattle became ouirofluction and culled, most farmers in all

the three areas sold them directly with out impmgvitheir body condition, although
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proportionately more inhabitants in cotton base8.3%) conditioned culled cattle before
selling them in sesame based areas (17.9%) anda@ehd town (3%). One peculiar feature
noted in Gendawuha town was that some househabd$%@ slaughter culled cattle and share
the meat among neighbors. Although this practicestexn rural communities, it is less
frequent and done during special occasions sucHuagsg religious or cultural festivals.
Overall, proportionately more inhabitants (77.6%) Metema district sell their cattle
immediately when they got out of production if theds market access. Where as, lower
proportion of households (20.6%) provided bettedfeg for some days to improve their body
condition before selling. The present result waagreement with the report of Tesfateal.
(2005) at Bako Agricultural Research Center, whteddhat culled cattle are usually sold for
slaughter with out improving their body conditiomewn they are too old for ploughing or poor
in milk production or when cash shortage forcesnts to sell their animals with out any

further finishing.

During the group discussion, it was pointed outt tteamers in the study area had an
experience of purchasing emaciated oxen at timewine price of cattle become cheaper in
their locality or near by high land area. Thenstheattle were separately tended from other
age group of cattle and grazed at places, wher@dhgal herbage is ample and lush for a
period of time ranging between 15 to 30 days. Fasmsaid, the body condition of the oxen
usually improved fairly good to fetch attractivegas with only provision of better grazing for
such a short period of times. This experience wate @ recent venture started following the
increased demand for Ethiopian cattle in the Suidastock market. As gathered from the key

informants, in most instances, farmers in the gng@hased relatively young and uncastrated
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oxen for marketing purposes, this is because uratedtand relatively young oxen showed

improvement with in short period than others.

Table 32: The experience of fattening and reasonadt practicing fattening in cotton based,

sesame based farming system and Gendawuha town.

"CBFS " SBFS Gendawuha Overall
Variables % % % %
Experience of fattening: N =60 N=175 N=30 N=265
No 98.3 96.7 96.7 98.9
Yes 1.7 0.6 3.3 1.1
Handling of culled cattle: N =60 N=178 N=29 N=267
Sell immediately 61.7 81.6 84.8 77.6
Sell after body condition improved 38.3 17.9 3.0 .620
Slaughter & share with neighbors 0.0 0.6 12.1 1.8
Reasons for not practiced fattening: N =50 N=144 N=29 N=223
Lack of experience 23.5 40.8 294 34.9
Lack of labor 34.1 26.5 47.1 30.8
Feed shortage 17.6 16.8 20.6 17.5
Shortage of money 24.7 14.8 0.0 15.9
Shortage of water 0.0 0.5 0.0 0.3
No interests for fattening 0.0 0.5 0.0 0.3
Theft problem 0.0 0.0 2.9 0.3
Access for extension service: N =60 N=170 N=30 N=260
Yes 3.3 0.6 0.0 1.2
No 96.7 994 100 98.8

" CBFS = Cotton based farming systeﬂrTSBFS = Sesame based farming system

As shown in table 33, with the exception of someidaholds (1.2%), almost all sample

farmers in the study area had no extension suppgarding better skills of fattening, credit or
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any inputs provision. In general, extension sengoeen for the farmers regarding cattle
fattening venture by governmental and non-governaterganization was at its rudimentary
stage and nominal until now. However, currentlyhwthe technical assistance of IPMS
Ethiopia project, MOA has started to provide soma&ble extension activities, since the
starting fattening extension service by the begigraf 2007. Pioneer farmers were trained and
closely supervised by expertise. Their practicdattfening was forage based fattening and

supplemented with crop residues, noug and sesakaes ead cotton seed cakes.

As observed in the study area, cattle fattening d@wsd opportunity for future expansion.
Firstly, the district has extensive and large steenmunal grazing lands that are highly
productive and good sources of green pasture dsawedources of conserved forage (hay).
Secondly, oil seeds (sesame) are cultivated extelgysand cakes produced as a by products of
local extraction as well as from near by industfi@snd in the town were used as a good
sources of supplementation for the fattened ca&theticularly, there is ample source of sesame
cakes Embazg which is a by-product of local oil extractionopessesAnsara Amharic
name). As gathered from the key informants, locpilyduced sesame cake was better feeding
value than other cakes produced from modern inégstsince the local processing tools and
machineries are not as efficient as the modern meshn extracting the oil from the seeds.
As a result, availability of oil seed cakes cancoasidered as a good prospect to promote
fattening in the district, because the cakes hagie trude protein, which is usually deficient
in natural pastures and together with the ampleiggacan provide a good source of feed for
fattening. Thirdly, there is a high cattle souirtéhe district and good cattle market just across

the border in Sudan that can absorb large supphattédned cattle. As observed during the
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fieldwork, farmers have recently started to expthis market in that the farmers in the area
after they finished with ploughing around Augustey improve the body condition of oxen
and provided for sale. Thus, such initiation fromnnfiers can be considered as a prospect for

using the existing high potential of beef productio the district.

Despite all these prospects to improve beef caitiduction in Metema district, cattle
fattening is at its rudimentary stage at presenhgwo a number of problems, which could be
solved if farmers are given the necessary techsigaport through adequate extension service.
As discussed earlier, the area is stricken withl f@ed water shortage during dry season and
lack experience in cattle fattening (Table 33) adl s disease problem (Table 21). As a
matter of fact, these problems are rather appdhamt real constraints because the resource
base is available to solve these problems andiyt r@guires to give them adequate attention
and work on them. For example, dry season feedamiconstrained productivity because
farmers in the district do not practice fattenimgpart because of knowledge gap as well as
necessary technical support. Again, diseases aypdsefison water shortage are apparent

problems, which require due technical support.

As a result, realization of the existing potentald improving the farmers life lies with
provision of adequate extension service. In fde, eéxisting live animal market (particularly
cattle) is largely based on smuggling across theldsoto Sudan. Nonetheless, if cattle
fattening can be improved and the market can beerfadhal, the country can benefit from its
livestock resource considerably, apart from impngvthe livelihood of farmers even to an

extent far better than “simply food self sufficient
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4.10. Meat consumption

Meat consumption behavior in cotton based, sesamedofarming systems and Gendawuha
town was comparable. Almost all sampled farmers6@) had the experience of consuming
meat (Table 34) and this indicated the presenasoafaboo in the culture of the inhabitants

against consumption of meat except during Ethio@iahodox Christianity fasting period.

Inhabitants in the two rural communities largelynsomed meat during holidays or
occasionally during the regular non-holiday dayd t#rat consume meat as regular diet during
non-holiday times were proportionately less (TaB{y. By contrast, in Gendawuha town,
households that consume meat during the holidagsti(84.1%), where as those that consume
meat during other ordinary time (34.1%) or occaaiaonsumers (31.8%). This is largely a
reflection of the standard of living of the resiteimn the town compared to those in rural
communities. Even though the proportions were ixgdbt lower, compared to rural
communities else where in the country, it can be et the proportion of households in rural
areas of Metema that frequent meat diets duringnarg non holiday times was still high.
This may indicate the fact that the standard oingjvof rural households in Metema is
relatively better compared to several farming comities particularly in the high land of

Ethiopia.

As reported by farmers, cattle were frequently glaered between the months of December
through January and in April for occasion like weéed, which is frequently arranged during
these months. Also, religious holidays like Chriggmand Epiphany take place during these

months and it is customary to slaughter cattlerduthese times. On the other hand, other
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species like goats and sheep could be slaughtemeagdother major holidays such as New

Year (in September) and Easter (in April). Alsopa&ale farmers slaughter cattle and share the

meat during the wet season when the animals ayedd body condition.

Table 33: Sources of meat for consumption and tfmaeat consumption in Metema district.

"CBFS " SBFS Gendawuha Overall
Variables HHC % HHC %  HHC % HHC %
Experience of meat consumption: N=60 N=180 N=30 N=270
Yes 60 100 179 99.4 30 100 269  99.6
No 0 0.0 1 0.6 0 0.0 1 0.4
Time of meat consumption: N=60 N=178 N=30 N=268
Holydays only 41.5 41.2 34.1 40.3
Frequently during ordinary days 17.6 23.9 34.1 23.9
Occasionally during ordinary days 40.8 34.8 31.8 35.7
Sources meat for consumption:  N=58 N=179 N=30 N=267
Sharing meat with others 63.6 52.5 33.3 43.2
Slaughtering individually 36.4 40.9 33.3 44.9
Purchased from butchers 0.0 6.6 33.3 11.9
Species used for sharing meat: N=24 N=154 N=30 N= 08
Cattle 91.7 95.0 93.8 94.3
Goats 8.3 4.4 6.3 5.3
Sheep 0.0 0.6 0.0 0.4
Sharing meat: N=33 N=142 N=175
Frequency of slaughtering cattle in 6.9 0.84 6.0 0.48 - - 6.2 0.42
groups/year
Participants at a time 32 2.17 30 1.08 - - 31 0.97

" CBFS = Cotton based farming systeﬂrTSBFS = Sesame based farming system, HHC = Housebalt
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As in the case of most areas in the country, irthats of Metema obtained meat from three
sources, i.e., slaughtering animals in groups simate the meat or slaughtering animals
individually (commonly small ruminants) or meat giased from butchers (Table 34). In the
two studied rural communities, the first two sosrogere used as the sole sources, as
butcheries were uncommon in rural areas, whichitsnahe case in most rural areas in the
country. Unlike the rural areas, in Gendawuha towath,the three sources were equally
important as source of meat for the family (Tab4¢. 30verall, inhabitants in Metema district
obtained meat for the family either by slaughtergaitle in groups and sharing the meat
(43.2%) and/or by slaughtering small ruminantsvittlially (44.9%), while the rest one-tenth
purchased meat from butcheries. Unlike in most opetitan areas where municipalities
forbid slaughter of cattle in the neighborhood, réhevas no restriction of this sort in
Gendawuha town. The cost of shared beef only at¢sdbhe purchase cost of cattle and there
is no even additional labor cost as the sharingge® is entirely handled by group members.
As a result, the cost of group shared beef is i@aper than beef purchased from butcheries
and this together with lack of restricting slaughpéace may have contributed to the low
significance of butcheries as a meat source in &galla town, unlike most towns and cities

in the country, where butcheries are the major@®af beef for household consumption.

As indicated in table 34, cattle were the mostudedly slaughtered animals for group share
(94.5%), while small ruminants were rarely sharewag groups of individuals (5.7%). This
is perhaps households could afford to slaughterllsraminants individually. As farmers
reported in table 34, inhabitants in Metema disjparticipated in-group sharing of meat with

neighbors or related families on averaget6.221 times per year and the average number of
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participants in the group-share at a time was03. households (Table 34) and these were

fairly comparable in the two rural communities.

4.11. Meat utilization and processing

Meat utilization and processing practices in thelgtarea are presented in table 35. Overall,
half of the total fresh meat produced by the intaalis in Metema district was utilized as fresh
(49.8%) and the rest half was retained for furtheycessing (50.2%) (Table 35), but this
varied from place to place. In the two rural comitias, slightly more than half (52.9-56.9%)
of the produced meat was consumed in fresh fornerevtas the rest (43.1- 47.1%) was
reserved for processing prior to consumption incllthe processing involved largely drying
the meat in various ways. By contrast, in Gendawahen, inhabitants processed most of their
meat (90.1%) prior to consumption, while only oeaeth of the meat was prepared for
consumption in fresh form (Table 35). On the captraesfayeet al. (2006) reported that the

proportion of meat preserved in East Shoa zoned#@akb.

As indicated in table 35, meat processing was @mery practice and most households
(96.2%) had meat processing experience, excepfeforhouseholds (3.8%), who did not
involve in this activity because of shortage of tnfea processing. Air-drying was the most
common method of persevering surplus meat andaaiséholds in the two rural areas, and
most in Gendawuha town applied this method to pvesexcess meat. Even some 20% used
smokes together with air-drying. As gathered froarnfers, surplus meat should be
immediately processed and preserved to arrest margpoilage or other wise the meat

develops molds and produced bad smell due to highiemt temperature in the area.
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Fresh meat variously seasoned and air-dried giy@sdauct locally known asjuantd, which

is a tradition of most cultures and practicableniost rural and urban communities in Ethiopia.

Preserving fresh meat in the form gfiantais common, although some other methods are
practiced in some places such as Tesfay@l (2006) noted in east Showa zone, where

inhabitants ground the meat and preserved it teedd@ional method of processing.

As reported by the farmers, during quanta preparatiirst the meat was sliced in to long
strips and was seasoned using salt, oil and pgupeder (Table 35). Households in cotton-
based areas used salt alone (82.4%) or oil (17&%)it was uncommon to use powdered
pepper to season the sliced meat. Similarly, iarsesbased, the first two items were used as a
seasoning substance, although the proportions wvgled salt alone (58.1%) or oil (40.9%)
differed from those in cotton based. In Gendawwventusage of powdered pepper was also
common, in addition to salt and oil (Table 35). Yeére were few (4.2%) households in
Gendawuha town, who were not seasoning the meall.afs gathered from farmers, the
purpose of seasoning the meat with these substavae$o repel flies away. After seasoning,
the strip of meat was hanged on a rope or thirk sifcbamboo fixed in the house under a
shade. Unlike this, Ahmeet al. (2003) noted that camel meat was hanged in opérdaed

direct sun in Afder zone of Somalia.

After ensuring complete drying, which usually toeéme 3 to 5 days, the resulted strips of
guantapacked in bags and utilized in different forms.nmist instances, the processed meat
(Quantg was cut into pieces and cooked as stew, whiélthgpian traditional dish famously

known as Quanta wat Some timesQuantawas consumed directly or after roasting it on
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open fire. As gathered from key informar@jantawas not stored for extended period of time

and consumed after preparation and this was beadube small quantity of meat processed

into quanta Due to this reason, the amount of meat purchasesharing meat with the

neighbors was not too much.

Table 34: Meat processing practice and utilizatioMetema district.

"CBFS " SBFS Gendawuha Overall
Variables HHC % HHC % HHC % HHC %
Meat processing: N=58 N=176 N=10 N=264
Yes 55 94.8 169 96.0 30 100 254 96.2
No 3 5.2 7 4.0 0 0.0 10 3.8
Types of processed meat: N=55 N=171 N=30 N=256
Air dried 55 100 171 100 24 80.0 250 97.7
Smoked + Air dried 0 0.0 0.0 6 20.0 6 2.3
Added Items in processing:N=28 N=59 N=28 N=15
Salt 82.4 58.1 33.3 53.3
Oil 17.6 40.9 33.3 34.2
Pepper powder 0.0 1.1 29.2 11.1
Nothing added 0.0 0.0 4.2 15
Meat utilization (%): N=33 Mean(SE) N=155 Mean(SE) N=30 Mean(SE) N=218 Meaj(S
Consumed as fresh 52.9(4.35) 56.9(1.77) 9.9(1.63) 49.8(1.7
Reserved for processing 47.1(4.35) 43.1(1.77) 90.1(1.63) 50.2(1.8(

As mentioned earlier, people in Metema area profresé meat in the form ajuantawhen

there was surplus meat in excess of consumptiomeMer, in some placeguantahas been

used as a means of preserving excess meat whete @eporced to slaughter their animals

up on anticipating drought and disease mishaps.ekample, according to Ahmest al.
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(2003), inhabitants in Afder zone area slaughtehedr camel and process the meat in to
guantaduring when they face drought and disease out bMaktly they kill weaker and most
affected animals before they die and gsantamaking as a means of crises management. In
the old days, people commonly used to cgugntaas a dry ration when traveling to distant

locations for various reasons.

4.12. Milk and milk products marketing

The experience of milk and milk product sellingNtetema district is presented in table 36.
Proportionately more inhabitants (71.7%) in cott@sed farming system areas were involved
in selling dairy products than inhabitants in sesabased farming system (49.7%) and
Gendawuha town (16.7%) areas. This may indicatettiganeed for immediate cash sources
was higher in cotton based and sesame based fagystgm than in Gendawuha town. This is
because inhabitants had more diversified incomecesun Gendawuha, followed by sesame
based farming system than in cotton based farmystes area. As a result, inhabitants in
cotton-based areas are compelled to sell dairy ystsdas a means of cash source for
immediate needs. Overall, nearly half of the lethatds in Metema district were involved in
marketing dairy products and the rest half usedtbduced dairy products with in the family

(Table 36).

Among households that were involved in selling yl@roducts, in the two rural areas, over
90% sold butter while insignificant proportion bthouseholds were involved in selling other
dairy products (Table 36). Where as, in Gendawokan tbutter milk was equally important

marketable dairy product sold by 60% of househakibutter (60%). In general, unlike many

areas in the country, household was not observedliimg traditional cottage cheese (Ayib) in
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all the surveyed areas rather it was consumed éyatmily and given to animals (calves and

pet animals) together with the whejgua).

Table 35: Salable dairy products in cotton basezkame based farming system and

Gendawuha town.

"CBFS " SBFS Gendawuha Overall
Variables HHC % HHC % HHC % HHC %

Selling dairy products N =60 N =179 N=30 N =269

Yes 43 71.7 89 49.7 5 16.7 137 50.9

No 17 28.3 90 50.3 25 83.3 132 49.1
Salable dairy products: N =43 N =89 N =5 N =137

Raw milk 1 2.3 1 1.1 1 20.0 3 2.2

Fermented milk(Ergo) 2 4.7 0.0 0.0 0 0.0 2 15

Butter milk 0 0.0 2 2.2 3 60.0 5 3.6

Butter 43 100 88 98.9 3 60.0 134 97.8

Note that the percentage was calculated from theorelents indicated CBFS = Cotton based farming system,
" SBFS = Sesame based farming system, HHC = Househalt.

4.12.1. Whole milk market

As indicated in table 36, proportionately very femhabitants (2.2%) in Metema district
brought whole milk to the market for sale. Attrilmgf to the reasons why it was uncommon to
sell whole milk, majority of the households saidishge of milk (49.8%), as the main reason,
while some said lack of access to market (21.2jural restriction (20.8%) and the desire to
convert whole milk into other dairy products (8.286) the reasons for not selling whole milk
(Appendix table 10). Considering the farming systeéhe extent of cultural inhibition of
selling whole milk in the case of Gendawuha towd aesame based farming system areas
were lower than that of cotton based farming systesa. This is probably due to Gendawuha

town and most sesame based farming system areadagated along the main and sub roads
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of the district where there is better access tovdeble milk. Earlier studies in Amhara region
indicated that out of the total amount of wholekyptoduced, lower proportion (0.75%) was
allocated for sale (Aklilu, 2004). CSA (2003) algported that only 5% of the total national

production of milk in a given year was marketedrash whole milk.

During group discussion at each farming systenvag explained that selling of whole milk is

considered as an indication of maximum poverty. Doehis reason, even though some
producers had intention to sell whole milk, theyreveften discouraged because of the bad
image it may inflict them in the community. Thiditide of the society shall be changed

through provision of appropriate and continuouscational training.

On the other hand, transhumant (highlanders), waroecto the district during rainy season
had no problem of selling whole milk, and often\pded milk to customers through delivery
system. Thus, inhabitants in rural and small towmsp had no milking cows, purchased
whole milk for consumption as well as for the protlon of other dairy products. Specially,
teahouses and hotels in the main town (Gendawutth¥mall towns were the main customers

of the transhumants for whole milk.

4.12.2. Butter milk (Wegemit) market

As indicated in table 36, buttermilk was one of tharketable products sold by majority of
households in Gendawuha town (60%) than in thertwal communities. The urban nature of
Gendawuha town may have created good market ofiobuttermilk. Nonetheless, looking

at the over all picture in Metema only few propomng of households (3.6%) considered

buttermilk as a marketable dairy commodity.
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As gathered from key informants, buttermilk wasgély sold between September and
December. During this time, the milk productionrst@o decline and people who had no cows
for milking purchased buttermilk from the producefSome farmers also believed that
consumption of buttermilk during the rainy seasoould causes health problem by
predisposing the person to malaria infection, anglbf pancreas and bulged stomach. As a
result, buttermilk was mostly given to calves ared @nimals during the rainy season. This

idea created by the farmers needs further sciemplanation.

4.12.3. Butter market

As discussed earlier, butter was the most market@diry product in Metema district and over
90% of the producers in the district generally stiidir butter. In Gendawuha town, less
proportion of households had involved in buttetisglbusiness than in the two studied rural
communities because the town residents could affombnsume it with in the household than
using it as a cash source, as they were bettehaif the rural farmers. As indicated earlier,
out of the total amount of butter produced by thedpcers in the studied areas, only 24.8%
was marketed (Table 30). Research conducted in Aarteggion (Aklilu, 2004) revealed that

out of the total amount (16,685,400 tones) of wyiteduced per year, 37.92% was marketed,

a proportion which is slightly higher than thatfofind in the present study.

4.12.3.1. Butter sales outlet

Butter sale outlets by the producers in wet andségson are presented in table 37. During the
wet season, most inhabitants in cotton based (88&9d sesame based farming system
(87.5%) areas sold their butter at market placdsray as inhabitants in Gendawuha town

either sold their butter at farm gate (50.0%) divéeed to market (50%). During this time of
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the year, considerably higher proportion of hous#hin Gendawuha town could use farm
gate as a sales out let because the houses aeedemsely situated and easily reachable than
the widely scattered houses in rural areas whide pooblems for customers to locate and buy
butter at the farm gate. Due to this, farmers malraommunities preferred to bring their butter
to market places. The significance of market p€a butter sales outlet increases during the
dry season than in the wet season. As shown ie &bl 96.4% of the households in cotton
based and 90% in sesame based areas sold their autharket places. In Gendawuha town,
although the majority (66.7%) sold butter at mangksice, still one third used farm gate as
optional outlet. In addition, most households ittamo based (85.4%) and sesame based
farming systems (76.2%) said they preferred totkelr butter at market places. Since it gives
them the opportunity to select among the many piatiouyers and thus fetch good price. On
the other hand, all households in Gendawuha towfeped market place as sales outlet to get
reliable customers (Appendix table 11). Althoughatively few, some inhabitants in sesame
based farming system used delivery system as a saléet and directly delivered butter to
consumers, teahouse and hotels, which was ratloeistomary practice in cotton-based areas
or Gendawuha town. In general, during the wet se&04% of the sales outlet was market
place, 8.4% was farm gate and the rest 4.2% wasgedglsystem. Where as, in dry season,
these three options accounted to 91.2%, 4.4%, at¥%,4espectively of the sales out let for

butter selling (Table 37).

As gathered from producers and other marketingtagére dairy marketing system identified
in the studied areas was entirely informal markgsystem. This means that the producers

sold dairy products directly to consumers and/adérs with out any intervention of the
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government. The price of dairy commodities was wwbugh negotiation between the
producers (sellers) and potential buyers such asuroers and traders. As a matter of fact,
marketing systems of dairy and other livestock potslis largely informal in several different
places in Ethiopia, such as reported for Mekele avbere the dairy marketing system was
informal (Nigussie, 2006). By contrast, the mankgtisystem of dairy and some livestock
products can be formal in and around some largeopetitan cities, such as Sintayehu (1993)

noted the existence of a formal dairy marketingesysin Addis Ababa milk shed.

Table 36: Butter sales out let during wet and degsens in cotton based, sesame based

farming system and Gendawuha town.

"CBFS “SBFS Gendawuha Overall
Variables HHC % HHC % HHC % HHC %

Wet season: N=42 N=67 N=1 N=110

Farm gate 111 5.6 100 8.4

Market place 88.9 87.5 0.0 87.4

Delivery to customers 0.0 6.9 0.0 4.2
Dry season: N=27 N=55 N=3 N=85

Farm gate 3.6 3.3 33.3 4.4

Market place 96.4 90.0 66.7 91.2

Delivery to customers 0.0 6.7 0.0 4.4

" CBFS = Cotton based farming systeﬂrTSBFS = Sesame based farming system, HHC = Housebalt

As reported by key informants, unless there wasrsttaint of money, farmers mostly stored
butter for a certain period of time until considadeavolume of butter was stored and the price

elevated. Of course, butter was sold if there avagrplus left from household consumption.
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Types of butter buyers

As a while, traders were the most important buydrsutter from market places during both
wet and dry seasons followed by urban consumersrevas tea houses and hotels as well as
rural consumers had insignificant contribution gsotential buyer of butter from market place
out let (Table 38). However, variations were noitedhe type of buyer from place to place
depending on the season. For example, during vesbse traders rather than urban consumer
were more important as buyers of butter from mapkates in cotton based areas (64.4% and
35.6%, respectively). Where as, both types of ecuste were equally important in sesame
based areas (each contributing 49.2% of the puegtesswell as in Gendawuha town, where
urban consumers accounted to 100% of the transa€liable 38). During the dry season,
traders accounted to most or all of the purchasdgtebfrom market places of cotton based
areas (96.3%) and Gendawuha town (100%). By cdntrassesame-based areas, urban
consumers also accounted a fair bit transactior8¢28 although still traders made up the
bulk of the purchased butter (66.1%) from markeces during dry season (Table 38). Over
all, producers preferred selling butter to tradéran to urban consumers during dry than

during wet season.

As shown in table 38, the proportion of househol® sold butter to traders and urban
consumers during dry season was 75.9% and 19.5¢ectvely, where as during wet season,
the ratio was 65.7% to 33.3%. As might be expedbeitter production increases during wet
season and following this the price become cheapeavet season than in dry season. As
gathered from farmers, when price become cheapenglwet season the participation of

urban consumers in butter transaction increaséiseagrices are affordable. Where as, during
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the dry season , when butter supply becomes int shwat prices elevated, less urban
consumers afforded to use butter and hence theiicipation in the market accordingly
reduces, but traders kept on purchasing butter ewinhigher prices to sell to the capable
consumers and hence most households sold buttexdiers. In general, the bulk of butter was
sold to traders than to other clients during bahssns, although their significance increased
in dry season because of the reduced capacitybahutonsumers as potential butter users. As
opposed to the present observations, consumersirgdgecbto a large share (75%) of milk
purchased from producers than traders in Addis Abaflk shed (Sentayehu, 2003).
Similarly, Staal and Shapiro (1999) reported thghér proportion (90%) of marketed milk in
sub-Sahara Africa was provided informally to custesnthan traders, which is contrasting

observation to the findings of the present study.

Table 37: Types of butter buyers at market pladessautlet in wet and dry season in cotton

based, sesame based farming system and Gendawwha to

"CBFS " SBFS Gendawuha Overall
Variables HHC % HHC % HHC % HHC %

Wet season: N=40 N =63 N=1 N =104

Urban consumers 35.6 49.2 100.0 33.3

Traders 64.4 49.2 0.0 65.7

Tea house and Hotel 0.0 15 0.0 0.9
Dry season: N =27 N =54 N=1 N =82

Urban consumers 0.0 28.8 0.0 195

Traders 96.3 66.1 100 75.9

Tea house and Hotel 3.7 3.4 0.0 3.4

Rural consumers 0.0 1.7 0.0 1.1

" CBFS = Cotton based farming systeﬂrrSBFS = Sesame based farming system, HHC = Housebalt
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Mode of payment and determinants of butter prices
Cash was the common mode of payment for buttesaction in all the three locations during

both dry and wet seasons, respective of the typalet out let used (Appendix table 13).

As shown in table 39, producers butter price waseshow influenced by sales outlet, season
of the year and location. Overall, information ected from the total number of sample
producers (N=208) indicated that the overall averhgtter prices ranged from ETB 22.5 to
25.0/liter in wet season, while ETB 24.0 to 27téflin dry season depending up on the sales
out let (Table 39). Thus, butter price was higharirty dry season than during the wet season,
in particular market places than in other saledetyte, the market price of butter increased on
average by 3 ETB during the dry season compardtiegavet season price in the two rural

areas, where as the increment at Gendawuha tows &Ea8.

Hence, season is one of the factors, which deteadnihe price of butter in Metema district.
As gathered from farmers, during the dry seasdie ldr no milk was produced from cows
because of shortage of feed resources and highbreamtemperature. As a result, little
guantity of butter was produced during the dry seaand much of the butter utilized or
available in market was what the producers storeuh ftheir wet season production. Due to
this reason, the price of butter elevated durirgy dny season. In addition to the increased
butter production during the wet season, transharffaghlanders) also contributed to the
supply of butter during wet season in Metema distience, butter supply in every sale out
let was higher during the wet season and this alsiyocheapened the price during the main

rainy season and to some extent during the eartyopdry season.
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Table 38: Butter price at different sales outletimiy wet and dry season in cotton based,

sesame based farming system and Gendawuha town.

"CBFS “SBFS Gendawuha Overall
Variables N Mean(SE) N Mean(SE) NMean(SE) N Mean(SE)

Wet season:

Farm gate 5 22.4(1.208) 4 22.0(0.408) 1 25.0 10 5(R&B54)

Delivery system - 5 25.0(0.837) - 5 25.0(0.837)

Market 40 24.2(0.423) 62 24.0(0.240) 1 25.0 103 24.1(0.218)
Dry season:

Farm gate 1 24.0 2 21.0(1.000) 1 30.0 4 24.0(2.160)

Delivery system - 4 25.0(0.707) 1 27.0 5 25.4(0.678)

Market 27 27.0(0.425) 53 27.0(0.347) 1 30.0 81 27.0(0.269)

" CBFS = Cotton based farming systeﬂrTSBFS = Sesame based farming system

Apart from season, butter prices also differechatthree sales outlets, thus sales outlet was the
other factor that determined butter price in Metdirable 39). In this respect, farm gate price
was the lowest during both seasons. During wetosgdarm gate price was on average ETB
2.50 and ETB 1.60 less than delivery system pniekea@pen market price, respectively (Table
39). Where as, the price difference at the latier sales out lets was fairly small and only
ETB 0.90. By contrast, during the dry season, aparket price was ETB 3.00 and ETB 1.60
higher than the average price at farm gate andeatglsystem sales out lets, respectively. Also

the average price at the latter sales out let eezkthat of the former by ETB 1.40 (Table 39).

Despite price differences at different sales otg, lthe amount of butter supplied using farm
gate and delivery system sales out lets was irfstignt compared to the quantity of butter

sold at open markets. As a result, farmers (pragdi@annot make use of these differences to
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wards their advantage. For example, during wetasgedbe price when using delivery system
was higher, but framers were unaccustomed to defiutter to clients or at least the system
was not well established even in Gendawuha towbeteefit from the increased price. Hence,
sales out let as determinant of butter price indis&ict have less significance in benefiting the

producers.

As a third factor, location difference was the otteterminant of butter price in the district.
Regarding this, butter price was similar in the twoal areas but the market price in
Gendawuha town was on average ETB 3.00 more tprtbe in the two rural areas during dry
season. Where as, differences between the townuaaldorice in wet season was trival (Table
39). Although such is the case, rural farmers (peeds) would not benefit from the increased
market price at Gendawuha town during dry seasecaurse they do not bring their butter to
Gendawuha market. Rather traders were the one whefib from the difference. Hence, the
effect of location as determinant of butter priaes little advantage to words benefiting rural

producers.

Color of butter was also considered as an indicatdoutter quality by big traders, who took
butter to markets outside the district. As discdsséh the traders, they believed that yellow
color of butter was not favored by traders. Yelloolor might be resulted from too much
usage of spices or adulteration of butter by mixafigpil and imported butter. Since the big
traders have taken butter to Gondar town, Tigray &el bat (one of the border town of
Sudan), yellow color of butter was not preferredtivy customers of the big traders in these

town, instead they preferred butter oil with ouiceg. However, the effect of butter color on



133

price was not observed during the survey periodepi that yellowish butter color was
discriminated by the big traders who take buttdrsode the district.

In general, when comparing the price of butter he district to that of current prices in
different areas in the country, the average pricéutter is much cheaper in Metema than
many places. For example, Ayantu (2006) reportatittie average price of butter in Wolayta
area was 23.7 ETB in wet season and 29.7 ETB irseéagon, which is quite expensive than

the price in Metema.

4.12.3.2. Butter marketing chains and channels

Marketing chains
The general picture of butter marketing chainshi $tudy area was summarized in figure 6.
The figure indicated that even though the marketimgn seems short, market agents from the

study area, Gondar town and Tigray region wereqpated.

[
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Big traders

Producers

: \ 4
Catering Itinerants
institutions :

Consumers
in Metema

A\ 4
Consumers
in Gondar, Tigray,
Gelebat (Sudarn

Figure 6: The general picture of butter marketihgins in Metema
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Butter marketing channels
From the previous discussion, it has been obsettiedeven though it was very difficult to
indicate the relative significance of each channehe marketing process, seven alternative

butter-marketing channels were identified. Theslef channels were:

Producers _, Consumers{BS

Producers Itinerants__, Consumers (B

Producers —, Itinerants—_,  Big traders—_, Consumers4{BS
Producers —» Catering instituson—  Consumers (BS

Producers —» Big traders—»  Consumers (Bp

Producers —» Itinerants—» Catering institutions—» Consus@BS)

Producers—» ltinerants»  Big tradess Catering institutions» Consumers {BS

Note that Bgto BS referred to butter supply route of each channetotding to information
gathered from producers and different butter masgeints B§ BS; and BSg were the most
common marketing channels through which large mtopo of total cooking butter flows
from the producers to consumers. As opposed tptesent work, Aklilu (2004) reported a
relatively short dairy product marketing channglsAimhara region, where the majority of

consumers purchased dairy products directly froenptioducers.

4.12.3.3. Butter flows in and out side the district

Data collected from butter producers, traders atherokey informants indicated that butter
produced in Metema district could flow with in aadt side the district. The produced butter

was primarily used to satisfy local needs and timensurplus was directed to scarce areas of
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the district. Butter produced in the study area \abs® taken to other areas (outside the
district). Firstly, butter produced in Metema distiwas taken to markets in the highlands of
North Gondar zone (Chilga, Gondar town). Seconaéxt to North Gondar, places in Tigray
region were the second level terminal markets tatelo produced in Metema. Thirdly, butter
in the form of butter oil (with out addition of gi@) was exported to Gelebat (a border town in
Sudan), and the transaction was legal and conduidedd on the 2000 cross border trade

agreement signed between the two countries (Ethiapd Sudan).

4.12.3.4. Source of market information

As discussed with producers and itinerants, acegssttual butter market information was a
very difficult task for farmers and itinerants ihet studied areas, since there was no direct
information source. The farmers at times discush e@ach other when they get together at the
village or market place about the time of increadethand for butter and try to predict the
time when the price increases. Some producers tarefants created some customers (big
traders), and they usually trust the informatioaytiget from these customers. Thus, the price
that these customers offered was often acceptdatidofarmers. In general, producers had no
access to butter market information from directrses, in particular the market situation
prevailing in the surrounding towns, and regiontés that receive butter from Metema. As
discussed with the big traders, such kind of infation was accessed from recipient traders in
terminal markets through telephone and other medinsommunications. Thus, producers
(farmers) and to a lesser extent itinerants in kletare always at the mercy of the big traders,

who transport butter to areas outside the district.
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The present observation is similar to the finding#éklilu (2004), who also reported a general
lack of livestock market information from directusoes in Amhara region, which he classified
the information source as underdeveloped and toadit Obviously, when the only source of
market information for farmers is through inforncmmunication with the big traders who

purchase their product, no doubt that the farmarske unfairly treated and exploited. Thus,
concerned governmental agencies should periodi¢edlysmit market information through

mass media (such as radio, television) at leastazomg the major products produced in
different parts of the region, such as butter fidetema. Nowadays, FM radio stations have
been established in different regions and gettadjor airtime to broadcast such information

should not be an impossible as it used to be s@aesypack.

4.13. Meat and cattle marketing in Metema

4.13.1. Experience of meat market

Cattle producers

As discussed in meat utilization section, noneh&f interviewed farmers were involved in

selling raw meat or processed meat (Quanta), and i@useholds in Metema produced fresh
meat or processed meat for own household consumpii® opposed to the present work,
processed camel meat (Olobe), which is producefatmy households is available for sale in

urban markets of Afder zone in Somalia region (Atmeal.,2003).

Other business oriented individuals
During group discussion, it was pointed out tharéhwere some farmers, who occasionally

slaughter non-productive cattle and sell fresh nieahe form of local system calldcdbme
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(Medebe).The quantity okomewas small and its average cost was estimated 8s1B125.
Even though these individuals basically work fosiness purpose, they were not licensed as
well as their supply was small and irregular. Thasbviduals mostly concentrated in and

around small towns in the district.

Butcher houses

Although few in number, there were permanent butekean Gendawuha town and Metema
Yohans (boarder town), who slaughtered cattle andigeed meat to consumers. The butchers
in the study area reported that cattle could begéieered at any time except during the main
Ethiopian Orthodox fasting period (February throwgdrly April) and other shorter fasting
periods (such as, the first 15 daysN#hasieand 30 days preceding (Christmas) as well as
during Wednesday and Fridays of the lean monththofibh the number of cattle slaughtered
per day differed from butchery to butchery, the bemof cattle slaughtered per day/butchery
was one. Cattle were slaughtered at an open aseavesl by the municipality for this purpose,
however the place was simply open field with ouads) fence or other basic infrastructure
(such as slaughter house bristling and cleaningjtfes). Even ante mortem and postmortem
inspection was not performed. Generally, the pldag not fulfill the basic minimum
requirements to be considered as abattoirs. Degpgiethe municipality collected 10 ETB as
service fee per head of cattle slaughtered. Assaltrethe municipality should give due
attention to minimize the occurrence of public Heahazard from Zoonotic and other

contaminated diseases.
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The quantity of meat sold was measured in kilog@nmkome’ but the latter was widely
employed. Kome composed mixtures of bone and féegh onekomein butcher house was
estimated to weigh between 0.5 and 0.75 kg andsolis between 6-7 ETB. Note that the
guantity of kome as well as the price in butchendes was smaller than the kome set by rural
business individual, who occasionally provided heting service in rural areas. Where as, the
average cost of one kg meat at butcher houses staeén 28 and 30 ETB. As gathered from

butchers, once fixed the price of meat often reediconstant or probably showed increment.

4.13.2. Cattle marketing

The farmers in the district reared cattle for nmultpose tasks, i.e., for milk, meat as well as
draft power. As indicated in table 33, the farmessally sell cattle when they become poor in
productivity and/or when there is shortage of moimethe household. As gathered from key
informant, cattle were sold as the last option whig® amount of money needed was not

covered by other income sources (crops, butteo#mers).

As discussed earlier, Metema district is one ofghtes to Sudan for cattle market flow and
formal and informal (smuggling) export was praatiée the area. As farmers reported, up to
1996 E.C., export of cattle to Sudan markets waallyoinformal, in which cattle were
smuggled through Tiha and Gelebat towns. Wherénas997 E.C official cattle export was

started through Metema Yohanse by the agreemeatbfcountries (Ethiopian and Sudan).

4.13.2.1. Cattle market supply and price

As discussed with cattle producers, traders, egpodnd other market agents, because of the

abundant supply of natural feed resources togetiitbr favorable environmental conditions
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during the wet season (June-November), Metemaidistlas a good source of oxen and
bullocks for livestock purchasers. During the wetson, cattle body conditions usually
improve with in short period of time and attractgmbd market price. However, during the dry
season, the body condition of cattle severely oetdes because of the high ambient
environmental temperature and scarcity of feeduess and Metema ceases to be a source of
marketable cattle to export to Sudan markets. Duehis reason, traders and exporters

preferred to buy oxen and bullock from the highlanelas for export during the dry season.

In Metema district, different age groups of cattlere supplied to the four major livestock
markets (Gendawuha, Kokit, Mega and Shinfa). Olztemn made during the fieldwork
regarding the different cattle group supplied asthfour different market places indicated that
the supplied cattle at the market were 27.6% bk#p@26.5% oxen, 21.3% cows, 17.2%
heifers and 7.4% calves. During this month (Deceinlike price of oxen was assessed and

presented in figure 7.

As discussed with farmers, traders and exporterur market places oxen for meat purpose
were supplied to markets majorly from Septembebézember and cows for meat purpose
from October to February. Where as, oxen for deafti cows for breeding purpose were
supplied to markets from May to July. Like wisejfées for replacement purpose could be

supplied to markets from January to July.
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Figure 7: Weight measurement and prices of oxéneaéma livestock market.

4.13.2.2. Factors affecting supply and price

As discussed with cattle producers, traders andréeqs, different factors influenced the
supply, demand and price of cattle in Metema arddhncluded season, distance to market,

age, size and color of cattle.

I. Age, color, and size of cattle
Younger age, uncastrated, large frame size and godg condition, as well as colors other
than black were highly demanded. Traders, expodaedsother market agents preferred cattle
of age group between 4 and 8 years. Market agatiesvbd that cattle below and above this
age interval yield poor quality meat. Even thouglke Sudan cross boarder cattle market
greatly fluctuated, castrated bullock and oxen weéemanded at Sudan markets around
October, while uncastrated bullock and oxen wemateled between February and August.

Nonetheless, in most instances, uncastrated bgllaveke the top priority choice by the Sudan
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importers and at times they sell with a price ddfece of ETB 200 - 300 compared to the

castrated ones.

Regarding breed preference, Ruthana crosses and/ldhastery cattle type were highly
demanded at Sudanease markets because of theislaegand good framework of their body.
They could attract market easily and even theecatller could sell other non-attractive cattle
type together with out intention of buying thesennattractive ones if an individual had

Ruthana and Monastery cattle types.

ii. Season of the year
Season was the other most important influencingpfdor the supply and price of cattle in the
study area. According to key informants, the momthihe year were classified into four major
periods. (1) The period from June to August: dutimg season, farmers need more money to
pay for daily laborers hired for weeding and othgricultural activities. Thus, most farmers
sold out different age groups of cattle. On theeothand, the Sudan importers were not
interested to purchase large number of cattle dutiims season and therefore, the price of
cattle was low. (2) The period from September tovéober: during this season, farmers
harvest and sell their crops and have more incd&dmethe other hand, the Sudan importers
start to purchase more cattle and hence, the defoaraken and bullocks starts to increase.
As a consequence, the price of cattle becomesdighg these months. (3) The period from
December to March: during this season, the bodylition of cattle declines because of high
ambient temperature and shortage of feed resoufdesefore, the demand and price of cattle

in Metema district declines during this time of thwar. (4) The period from April to May:
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oxen for draft purpose are highly demanded in Metemd farmers show less interest to sell
their cattle. Thus, the supply of oxen and bulloetuces at market places and the price starts

to rise.

iii. Distance to market

Out of the four major markets, three of them weated along the main road to Sudan, which
divided the district in to two. Keble’'s located fliom these market areas, such as Awassa,
Achera, Shashge and Lencha were forced to sell dagile at their farm gate with lower

market price than the other kebles located neardreise major markets.

4.13.2.3. Marketing agents in oxen market

In the studied area, six different marketing agevese participated in the transaction of cattle
marketing. These included producers, middlemenk@rs), itinerants, cattle traders, exporters

as well as consumers and the role of each agetdahsrated separately below.

A. Producers

The producers in the study area raised and prowiiféelent age group of cattle in to their
respective market to meet the family need for aasbme. Farmers’ opinion obtained in the
present work is more or less comparable with thea idf pastoral producers reported by
Belachew and Jemberu (2003), in which livestock ueneally sold to meet family needs for

cash income, which is used to buy food grains addstrial products such as clothing.

As reported by farmers, cattle were not raised ifipalty to beef animals, rather they were

meant to fulfill multi functions. On the other hargbme farmers were observed to integrate
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the two functions of oxen, i.e., provision of ox@maft power and beef out put, and optimized
the benefit obtained from oxen. These farmers ukedoxen for ploughing during the wet
season for a period of two to three months ancetaéier fed the oxen for about a month time
to improve their body condition and then sold thiema premium price. Since these farmers
fed and sold the oxen while they were still youmgl an good body condition, they could
benefit from their beef potential, while still filing the requirements for draft power.
Nonetheless, most farmers have not yet realizesddhal advantage and were selling oxen

only when they were out of production (old) andeal

B. Middle men (Brokers)

In cattle marketing system, market middlemBel@la) an important agents in facilitating the
buying and selling activities. While buying, catttaders usually inform the type of cattle they
need and the middlemen guided the place wherepwfed cattle were coming from through
their long experience as well as mediated the aggaebetween the seller and buyer. Besides,
the middlemen acted as one of the members of eyeesd while the transaction performed
and the guarantee given. These middlemen have nethddis type of service with a
commission. In most instances, they received B0&TB per cattle when mediating cattle
traders and producers (farmers), while they reckil@ to 20 ETB/cattle when mediating

exporters and Sudan importers.

According to the interviewed cattle traders, in tnastances middlemen mediated 30% of the
buying and 70% of the selling transactions. Wiaethe interviewed exporters said 90% and
100% of transaction deals were performed througtidlemen while purchasing and selling,

respectively.
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C. Cattle itinerants

This group included individuals, who are farmerspersons involved in other business but
occasionally involved in cattle business. Thesentsgasually traveled to distant locations in
local areas to collect cattle with cheaper pridd®ey selected this activity to generate income
and supplement income collected from other agticaltactivities. The sources of their capital
could be own sources or credit from individuals ACSI (Amhara Credit and Saving
Institution). The collectors could purchase diffgirage group of cattle from different small
local market place and farm gate of the producaetke district. However, the number of cattle
purchased at any one time was very small, becalishartage of capital resources. The
purchased cattle groups were sold at different etapkaces of the district, particularly the
meat purpose oxen and/or bullock sold to tradedsexiporters. Where as, cows and calves for

breeding purpose, oxen and steer for drought perpese sold to farmers.

D. Cattle traders

As discussed earlier in the case of itinerantglecataders composed of individuals, who were

farmers or businesspersons performing other bus@aesvities. They started these activities to

supplement other income sources of the househblesd market agents purchased cattle from
farmers and itinerants but in most instances fronerants. The traders collected marketable
different age groups of cattle at different margktces and farm gate level of the producers
and/or itinerants in the district. The volume ofghasing was higher than that of itinerants,

because of the strength of capital resources. dheess of their capital could be own sources,

credit from individuals or ACSI.
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The purchased cattle were sold at different saléleto(market places and/or farm gate) in the
district. Moreover, oxen for meat purpose were soldther traders and exporters, while cows
and calves for breeding purpose, oxen and bullocldfought purpose were sold to farmers.
The interviewed cattle traders reported that pusiitacattle had different objectives. Some of
the traders purchased oxen for the purpose ohgdliem to other market agents. Some of the
traders purchased oxen for using them for ploughimg then selling them after wards, while

still some other traders said they purchased ogerthfe purpose of renting them for draft

purpose and then selling them after wards.

Since cattle traders in Metema district were nmerised, due to this reason, they did not travel
from one market to another market area easily. \tfighaim of protecting illegal cattle trading
(smuggling), Custom Authority branch at Metemardistestricted movements of traders with
out any license. Due to this condition, if the sexdddeveloped strength in capital sometimes
traders rented license from legal exporters withnpents of 120-150 ETB per head of oxen

exported and sold their oxen and/or bullocks atdviet yohannes town to Sudan importers.

E. Exporters

This group composed of individuals, who were praslg farmers, cattle traders or
government workers. Most of the interviewed expsrieere inhabitants of North Gondar
Zone (Gendawuha and Gondar town). According torwdeved exporters, oxen and bullocks
were the only official exportable cattle groups.eTdther cattle group such as cows, heifers
and calves were not exported formally, rather theye exported informally (smuggling) to

Sudan.
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The exporters preferred to purchase exportable voen Metema district during wet season
(June-November), while they preferred to purchagmeable oxen from the high land areas
of Gondar and Gojjam during dry season (Decembey}Maxporters sold their cattle at the
border town of Metema yohannes and inside Sudaarfghim). According to some exporters
report 80% of the cattle were sold at Metema yokanahile the remaining 20% were sold
inside Sudan (Khartoum). During the survey timew#s observed that cattle were sold to
Sudan importers in-group (wholesale), in which augr of cattle contained 10 oxen. Cattle
were transported using Isuzu tracks, which acconateadd10 oxen at a time. Thus, selling in

groups of 10 oxen was meant to facilitate the llog@nd transportation of the cattle to Sudan.

As gathered from exporters, they had reservatiautatine distribution of license, which they
said was given to individuals who were not actuailyolved in the business but rather rented
to other individuals, who did not know the markegliwDue to this reason, they said market

stability was disordered and bankruptcy happened.

4.13.2.4. Cattle marketing channels and chains

Marketing chains
The general picture of cattle marketing chainshie $tudy area was summarized in figure 8.
The marketing agents participated in cattle manketiould be either from the study district,

other neighboring district (such as Alefa, Quaral Armachiho) and/or Gondar town.
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Figure 8: The general picture of cattle marketihgins in Metema district

Marketing channels

There were different marketing channels observeddtile market in Metema district. The

lists of channels were:

Producers—»
Producers—»
Producers—»
Producers—»
Producers—»

Producers—»

Producers —»

Producers —»

Itinerants— Catibelers—»  Butchers—» Consume&)(C
Itinerants— Butsher——» Consumers (&S
Itinerants— Conss{C9)
Cattle traders» Bets — Consumers (S
Itinerants—» atithders—> Exporters (S
Exporters (¢S
Itinerants—> xpérters (CH

Cattle traders—> Exporters (Cg

Producers —»  Cattle traders—» Consumers (Gp

Producers —»

Producers —»

Butchers—— Consumers (G9

Consumers{{fS
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As discussed with the producers, itinerants, catlders and exporters S, CS;,, CS
and C$%, listed according to their importance, were thesmmmmon marketing channels

through which the large proportion of cattle flofkem the producers to consumers.

4.13.2.5. Cattle flows with in and out side the digct

Data collected from cattle producers, itinerantattle traders, exporters and others key
informants in the study area indicated that oxeth lamlocks produced in the district flowed

with in and out side the district. Any cattle grobe it for breeding, draft or meat purpose
flowed with in the district when inhabitants demaddhem. Besides, great number of oxen
and/or bullocks flowed to Sudan areas as beef sqgaid Sudan importers). Some of the key
informants interviewed in the studied area belietleat the Ethiopian cattle in Sudan have
directly taken to the meat processing plants faughtering and meat processing. After the
meat was processed, the canned meat could be edpmrtsome part of Arab countries

carrying the Sudan brand. On the other hand, sdrtteedkey informants also believed that the
Ethiopian live cattle were exported by the Sudamoeters to Arab countries carrying

Sudanease brand, i.e., as cattle raised or producadan.

4.13.2.6. Prior arrangement and mode of payment

Prior arrangement

In most instances, the market agents did not baheut relative relation ship at the market
place, except only customer relation ship. So ti#t the exception of cattle exporters, any
market agents have given a guarantor while gedimy types of cattle. The guarantor should
be a known individual in the near by area. Besideguarantee (written agreement), which

were signed by both parties, guarantor and otheretleyewitness memberEnjagrn was
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given to the buyers. Off course, the copies ofapeement were also kept in the hands of the
seller and one of the eyewithessed members. If sbmg goes wrong, solution will be made
with the help of their previous written agreemeanigrantee). In most instances, the guarantee

was given for rabbis, theft and other related cases

Mode of payment

As cattle marketing agents reported, there are nvemle of payment system exercised in
Metema district cattle market, i.e., cash and ¢treystem. Exercising the system was
depended on the relation ships of the two markeni@gbuyers and sellers). If the agents were
having frequent relation ship between the agenta esstomer, the purchaser could have a
chance of taking cattle with credit until it waddsdOther wise, it will not be given cattle for
credit. However, in most instances, Sudan importeese interested to take oxen and
uncastrated bullock with credit and payment willedwith in one or two month’s period.
However, it was reported that some Ethiopian exgpanad lost lots of money through this
credit system by the Sudan importers. As cattleoerps reported, some times oxen and/or
bullock selling with credit system seems very intaot. This is because if Sudan exporters
were not willing to take oxen with cash, extra sdsir awaiting the unsold animals, such as
costs of feeds, herder and other expenses staitetaip with in day’s interval. Therefore, in
order to minimize extra costs, exporters prefeteegive oxen and/or bullock on credit basis to
Sudanease importers, even knowing the possibleofisiot paid back. Therefore, exporters
should be supported to have access to cattle agyatation with affordable service charge so
that they will not be forced to accept unfair tracteon (unfair price, risky mode of payment
etc). It is important that their animals be mainéal in good body condition until sold or other

wise the exporters can be easily bankrupted.
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4.13.2.7. Cattle export in Metema

i. Unofficial export

Unofficial cattle export is the common activity Metema district. Different cattle age groups
were trekked to Sudan areas unofficially, mainisotigh the gate of Tiha and Gelebat. There
are also other non-official routes in which catilekked to Sudan areas suchkergena
Serkeje Wodebelisarand Amdebilo (these all are near by Tiha). Tiha is one of $uslan
market at the border and it takes 6 hours walkimognf Shinfa small rural town. In most
instances, Tiha was a livestock market from MondaySunday. According to the key
informants, unofficial export through the gate ahd was started long years ago and still this
gate served as a route for unofficial export. Mover, the illegal traders showed that selling
oxen at Tiha fetches ETB 400-500 difference thdtingeto the exporters inside Metema
district. In these illegal routes different age wvoof both sexes of cattle were exported

unofficially.

As gathered from the key informants, out of thaltamount of cattle exported, the majority
of cattle export (about 60%) was through illegaltes. However, the illegal traders explained
that along théliha routes, there were different risks such as thieftattle when the cattle are

trekked and money when coming back after sellingcattle, mistreatment of Sudan and

Ethiopian troops at the border were happening.

ii. Official cattle export
According to Metema branch of Custom Authority Odfireport, it was explained that

informal cattle export was practiced before 199€.Bdowever, starting from 1997 E.C.
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official cattle export was started. The exportatddtle groups, which have been given exit
permission, were only oxen to Sudan market. Eveudh the office informed that the
exportable oxen should be castrated and on avestageld weigh greater than 200 kg, as
observed during the survey time, the office wasataint to strictly follow up these restrictions
and non-castrated oxen were also exported. Thissneeme precautions because of the
uncastrated bullocks and the types of oxen expdde8udan. Because it is believed that,
every country should have its own brand concertiiggcommodity it is exporting. So we can
keep this by exporting castrated oxen only as & stated by the law of Ethiopian government

cattle exporting principles.

Even though it was not possible to retrieve infdiora about the type of oxen exported
(castrated or none castrated), the total headsatile cexported with in three years were
summarized in figure 9. Accordingly, in 1997 E.©838 oxen were officially exported and in
1998 E.C., the figure raised to 15115, which wasnarease by about 390% compared to the
previous year. Between September and March of 1@99, months alone) officially exported
oxen were 20281, and this again showed an inci&a34.2% compared to the annual export
during the preceding year. In general, these figumdicate the growing importance of cattle
trade across Metema district. In particular if ctinds are made convenient for the exporters
to use only legal means of export (ie, totally aimtan illegal smuggling or at least minimize
it), these figures show how much the country cdaddefit from its cattle resources. However,
the latter requires, making available suitableleattvaiting stations with affordable cost, fair
price for cattle at least comparable with the #llegnarket, secured business and other

advantages that would attract exporters to usdeiiy@ route. The monthly distribution of
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exported cattle indicated that exported quantitiegyhtened during three periods namely
during November to December, February to March el ag during May to June. The reasons

for the increased quantity of exported cattle dyrihese periods were discussed in earlier

sections.
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Source: Metema Customs Authority office, Metemanioch (2007).

Figure 9: Oxen officially exported through Metematdct in different years (a) and monthly

distribution of the exported quantity of oxen (b).
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Vaccination services before export

The exportable oxen were vaccinated for some tratadbite disease before the permission was
given. The vaccinated oxen were given ear tagdeotify them from non-vaccinated oxen.
Most exporters in the study area complained tharetlvas a problem of vaccination service in
Metema district. In most cases, vaccination serwes given at Zonal office of agriculture
(Gondar town), if the exporters want to vaccindteirt exportable oxen, they will take to
Gondar or do some illegal activities. Due to thisagon, there were some illegal
businesspersons observed in the area preparingglilieg and sell to some exporters.

Therefore, this needs great attention to protesgjal way of trading.

Service charge
While exporting oxen, with the exception of annuwakes, the service rendered by the
Ethiopian government was almost free of charge. ¢i@w, if the Ethiopian exporters want to

sell their oxen inside Sudan (Khartoum), they stidad charged ETB 400 per head of oxen.

4.13.2.8. Transportation of cattle

Producers, itinerants and cattle traders trekked ttattle to the market place on foot, mainly
because using vehicle for cattle transportation wab/ given permission for licensed

exporters. So that most of the time the exporteedismall Isuzu vehicle that accommodate
10 oxen at a time (Figure 10). Some times FSR misdelu vehicle, which accommodate 20

oxen was used.
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Figure 10: Means of oxen transportation by the etgps, photograph of Isuzu vehicle loading

10 oxen.

Loading and unloading facility

It is obvious fact that loading and unloading féigibre the most important managerial activity
to minimize risks for cattle and human beings, wdre working. However, loading and
unloading facilities were not well organized in #rea. The exporter and official government
bodies did not give much attention about this facil Due to this limitation, exporters used
places that were a little bit sloppy as a docko@dl and unload exportable oxen (Figure 11).
In this regards, the loading place at Gendawuhgu(Eill, a and b) some how had a sort of
dock (although not properly made) to load the eattdowever, the worst situation existed
while unloading the animals at the boarder townrehhis kind of dock was entirely lacking

and the animals were simply forced to jump offtifaek (Figure 12).
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a) Loading facility at Gendawuha town b) hile oxen are loaded at Gndawuha

Figure 11: Local loading facilities observed at bhat ditrict, a) represents one of the local
types of loading facility at Gendawuha town, whaseb) represents while the oxen
was loaded to the Isuzu vehicles.

Figure 12: In appropriate ways of unloading oxethatborder of Metema district, particularly
Metema Yohanse (a and b).

4.13.3. Source of market information

Market information systems, particularly for agtiowal commodities are not easy to

implement effectively. Too often, the informatiagnot current or does not include sufficient
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detail on product characteristics (Gordon, 2007According to Barret (1997), efficient
arbitrage depends fundamentally on farmers andtraders having access to reliable

information on market conditions, especially prigaevailing at multiple locations.

As gathered from the interviewed producers, curregitle market price information at
different market location was difficult to accessnply provided their cattle in their respective
market places whenever they need cash. Some faprarsled cattle for sale at farm gate or
market place level when ever they think there Ww#l good market price from their past
experience such as holiday or when the demanddéts was high. This observation paralles
the report by Aklilu (2004), who noted that in Anndaegion the majority of farmers obtained
market information from neighbors, who went to near&arlier or from local itinerants traders

or traders from adjacent towns for market news.

Itinerants and cattle traders were relatively eittegetting cattle market information from
exporters and Sudan importers than producers. Henveattle market information values in
terms of time and transparency was limited. As olexk from the discussion with itinerants

and traders, the authonticity of market informatntmained from informal sources was 25%.

Cattle exporters were relatively better in gettregjable market information from domestic
areas and Sudan importers through telephone concation. However, the information
sources (i.e. Sudan importers) were themselvespaltduyers and market prices so obtained
can not be fully trusted. Thus, majority of exposteeported that the reliability of the

information was more or less medium. Off coursema@xporters assigned a fellow agent as a
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source of price information in Khartoum. These t/pé exporters were better protected from

different market risks, as they obtain fairly rel@information from their own agents.

4.14. Constraints related to milk and meat producthn and marketing system

As gathered from farmers and key informants, catil& and meat production and marketing
system was constrained by a number of factors. Hssvs in appendix table 14, the most
important livestock production constraints priaed by the sampled farmers were theft of
cattle, cattle diseases, tick and fly infestatidngnan diseases and low butter efficiency. The
other most important constraints of production aratketing system were shortage of market
information, shortage of feeds during the dry seashortage of capital resources, shortage of
water during dry season, lack of extension servitese constraints interactively affect the
performance of the genetic potential of animaldileg to subsistence level of livestock
production. The most important constraints obsemetthe study area are elaborated in detail

in the following section.

1. Lack of insecurity because of theft of cattle

Among the interviewed farmers, majority of them .@&D0) ranked theft as the number one
problem that hindered cattle production greatlyriBy group discussion, it was pointed out
that looting cattle was a common phenomenon, watdimes forced farmers out of livestock
production. Unless and other wise the governmemd fa solution, the preponderance of
farmers can end up with no cattle in a short peabtime. During the survey work time at

Shinfa market, some farmers were observed holditecof different age groups and when
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they were asked why different aged groups werel@gpo the market at a given time, they

replied because of theft problem.

As gathered from key informants, some years agtilecavere simply left to graze in the
communal grazing land and forestland all day lomdp wut any herdsman attending them and
when the animals felt satisfied some time in thenawy, they used to gather at some
comfortable place to rest for the night. Thus,dhgy of the herdsmen was simply to locate the
spots where the cattle rested to protect them fsoedators. Despite this, now a days, farmers
were seen herding their cattle closely in near as of their village. Even herding was
performed during day and night time with strongdsenan in order to protect theft. More
over, even though it was temporary, every farmeduspen fenced areas (with out shade) for

over night guarding from theft and even then, theynot immune from looting.

According to some farmers explanation, among ttterént cattle age group, oxen were
highly exposed to theft. This was because oxerunha8 areas at different market were highly
demanded. In most instances, cattle looted fromesdhere else in the district or other
neighboring districts were smuggled to Sudan ar€hsrefore, in order to sustain livestock
production and marketing development, in generails fproblem should be given due

consideration and addressed by the stakeholdéistatt and regional level.

2. Cattle diseases
Among the interviewed farmers, 20.33% ranked calidease as a top prioriety problem. As

gathered during group discussion, farmers beligkiatithe transhumant cattle were one of the
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major sources of cattle diseases. Farmers strésgechost of the parasitic sources of diseases
were transmitted from transhumant cattle. The mogtortant diseases identified were

babesiosis, Lumpy Skin Disease (LSD) and thrypamossis.

As it was observed during the survey work, disezamgsed cattle mortality was not severe
rather loss in productivity due to sickness was ange. These results were were more or less
comparable with the previous study conducted ithhand west shewa zone, where the major
factors responsible for the declining of livestqubpulation were feed shortage (50%) and

disease (22%) (Agajiet al, 2002).

3. Human diseases

Considerable proportion of the interviewed farm@&.64%) also rated human diseases as the
first priority problem of loss in productivity irhé district (Appendix table 14). Among others,
farmers pointed out that malaria infection and aaliarrhea were the most prevalent diseases
in the district. In most instances, these diseasesirred towards the end of rainy seasons.
However, malaria cases were also observed at tarbeg and ending of rain. Due to these
disease problems, the productive ages group sones tbecame idle and unproductive during

the main production season (rainy period).

4. External parasites
Overall, 10.16% of sampled farmers ranked extgpaghsites as first priority problem, which
caused significant loss in livestock productivityThe most dominant external parasites

observed in the area were ticks and flies. Farrbelgved that babesiosis disease occurred
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during periods of high tick infestation and thisggite correct observation as babesiosis is a
tick borne disease. Therefore, to minimize the f@mmboccurred due to babesiosis disease,
effective control measures of tick infestation reeedramount attention. Biting flies were the
other most important external parasites and masttyirred at the ending of rain, particularly
during the month of September. During this timaygdecome restless due to biting flies and
withheld milk let down during milking. As a resuihilk production often declines during peak
fly infestation times. Apart from the loss of milkther effect of biting flies on livestock

production is not well known and this requires egsh attention.

5. Compositional quality of ergo and low butter output

Naturally fermented milk (Ergo) was a common dargduct in the study area, however at
times the cured formed becomes watery and whentyhes of fermented milk is churned, it
gives poor butter yield. As a matter of fact, salvéactors can cause undesirable fermentation
of milk, such as, ambient temperature, unheigiodiing of milk, disease etc., however the
exact cause for this problem has not been considerthe studied area. Since the problem is

quite frequently observed in many households gtires due research attention.

As gathered from farmers during group discussiow, ¢fficiency of butter fat recovery was
the other main concern that challenged butter atit ffhe reason given by the farmers for low
butter fat recovery in the area was because theajireg hot environmental temperature
causes fat granules to melt during churning and path the buttermilk. However, the exact
reason for this problem has not been identifiedubh scientific investigation and research
work need to be conducted to find out the causeeasas methods of processing (churning)

that improve efficiency of butter fat recovery.
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6. Lack of feed conservation and utilization manageent

Even though Metema district had abundant naturedl feesources during the wet season,
animals suffer from shortage of feeds coupled wéhy hot environmental conditions during

the dry season (December-May). Shortage of feedsoi® severe in the months of March-
May. During this time, the animals were providedhwcrop residues, small amount of

concentrate (oil seed cake amhbazdo very emaciated animals), tree leaves and atasa

seedpod. In addition, cattle were taken to dishaeds where dried stand hay is available.

As a matter of fact, the area has abundant ndesdlresources (vast grazing land had various
fodder species) that can be conserved and useeedssburce during the dry season. Even
though most of the interviewed farmers reportethag seen conserving fodder in the form of
hay, the quality was quite poor as well as insidfit quantity to supplement the animals
through out the dry period. This problem is quitdusable as there is substantial fodder
source from the vast grazing lands only if the farsnare adequately supported through

extension interventions.

The other problem, which contributed to shortageanimal feeds, was frequent firing of
grazing and forest lands. Farmers said that fivuag mostly started around November. Even
though the reasons seemed unorthodox, farmersfisagl occurred due to carelessness by
wild beekeepers (Honey hunters) and at times delibly by farmers and cattle looter.
Farmers used firing for the purpose of avoidingkesaand other reptiles, while looters set fire
at near by grazing grounds for the purpose of ptadattle away from people residence.

Whatever the cases, uncontrolled firing of grazangas and forestland should be protected so
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that forage in the form of stand hay can be avhalabthe vicinity of the villages to be used
during the dry period. It should be stressed thanding hay is the main source of fodder

during the dry season and it needs to be protéaedfire.

7. Lack of market information

Butter and cattle market information was not oladifrom direct and trusted sources (such as
government media) as well as not to merly deliveoeithe producers in the district. During the
group discussion with producers, itinerants anders, in most instances, the producers were
most vulnerable to loss of market price due to tltmn in accessing market information.
Even though, itinerants, traders and exporters weladively in a better position, they also
suffred from market price transparency. Though jouirledia (radio, bekur magazines) was
serving announcement of price of the major comnexliait different location weekly, almost

none of the market agents were utilizing informatiue to unawarness.

8. Lack of service (Extension, Inputs, and Vetering)

As discussed with farmers, most farmers lack appatgservices of extension, veterinary and
inputs. Farmers reported that livestock producti@s not assisted by appropriate extension
services regarding feed management, improved hdspaoractices, product processing,
marketing and so on. According to the farmers rgpbe extensional service was not focused
in assisting how to conserve feeds, fattening ealitbw to utilize milk and milk products and
husbandry practices. Due to this reason, thepv@t traditional production system instead

of improved system.
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Previously, experiences with any objectives ofttlags had not been practiced to change the
genotypes of the indigenous cattle; rather the ymbon system was dependent on only
indigenous cattle types. How ever, recently witle tollaboration of IPMS Ethiopia and

MOA, Borena cattle type (bull) was introduced.

Despite the existence of high disease incidenbese twas no adequate animal health service
provided parallel to their way of production systémorder to minimize disease incidence the
herdsman was equipping themselves with common nmedand syringes, if the cattle showed
any sign of abnormality, they injected common miegidy themselves. Therefore, instead of
letting farmers to do this by them selves, a mobiieic by technician or any veterinarians

needs to be arranged.
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5. SUMMARY AND CONCLUSION

The traditional cattle production system practicedMetema district is composed of crop-
livestock mixed production system and transhumaroeuction system. In Metema district
different livestock species were found, of whichttleacomposed the highest livestock

population (56.6%). The average number of catttd bze was 15.53 heads per household.

The main functions of livestock rearing in Metemstrict were as a source of milk and milk
products (48.9%), income (26.9%) and draft powdr3%). On the other hand, the role of

cattle to provide manure, meat, hide and skin waisidered as secondary functions.

Cattle types in Metema district are composed oif@gtlocals, which included locally called
Agew, Simada and Fogera cross. Moreover, RuthadaFatata cattle types, which were
believed to be originated from Sudan and Niger wetad in small proportions. Breeding
system was entirely natural mating using localsalilailable in the area. Among the sampled
farmers, 65.8% of the farmers practiced selectrezdling, while the rest (one third) left their
cows for open mating. In cotton based farming syséeeas, cattle holdings were higher than
the two studied areas. As a result, farmers predtselective mating as well as used their own

bull for breeding in CBFS than the other studiezhar

The feed resources used for cattle in Metema aeza natural grazing (31.0%), crop residues
(29.5%), crop aftermath (21.8%) and hay (17.8%)addition to these major feed resources,
local oil extraction by products (sesame cake),eNigeed cake and local brewery products

were also used to a lesser extent.
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Three types of diseases were identified as majaltth@roblems of cattle in Metema district

and these involved tick infestation (37.2%), Babsisi (31.6%) and Foot and Mouth Disease
(15.6%). Most households (94.9%) reported disessmirrence in cotton based than in
Gendawuha town (86.2%) and in sesame based fargyisigm (83.8%). Livestock health

problem was not fully addressed in Metema distri#cause of shortage of veterinary
expertise and related facilities. Since diseasmésof the major threats of livestock production
in the district, livestock health management in &hed district as a whole needs urgent

attention.

Average milk off-take of indigenous cows was abb@+ 0.045 liter/cow/day, while average
lactation yield was 324#10.274 liters. Average lactation yield obtained veagnificantly
higher (P<0.05) in Gendawuha town than in the tw@lrareas. Average lactation length of
indigenous cows was 5:0.14 months ranging from 2 -12 months. Averagealam length in
Gendawuha town was significantly (P<0.05) highemtlthe values obtained in cotton based
and sesame based farming system areas. Mean AFCla indigenous cows were £6.05
years and 17.#€0.31 months, respectively. Average Cl and wearagg of calves were

significantly higher in Gendawuha than in the twicat areas.

Whole milk, fermented milkErgo), buttermilk (Wegemi, whey, butter and cottage cheese
(Ayib) are among the common dairy products producedcandumed with varying degree of
utilization. Out of the total volume of whole milgroduced, 18% was consumed by the

household and 63% retained for processing and U84 for calf feeding. On the other hand,
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out of the total volume of butter produced, morantthalf of it was consumed with in the
household (58%) and one-fourth (25%) was provideaharket. However, the market share of
whole milk and other milk derivatives such as aget@heese, buttermilk and fermented milk
was almost negligible. Particularly, whole milk wast a marketable commodity in Metema
district. These results indicated that dairy prdiducin Metema is less market oriented. Since
these limitations have great impact on the improxanof dairying, in general, there is a need
to strengthen extension activities to intensifykrpkoduction in the area and to change the
attitude of farmers toward fresh milk sale. Ess&tininent of marketing infrastructures could

encourage them to change this trend.

Milk processing in the study area was entirely dase sour milk (Ergo). Milk was fermented
for about 26.581.23 and 34£0.82 hours in dry and wet season, respectively.hHig
proportion of households performed churning with2ih hours interval during dry season
(83.33%) than during wet season (59.54%). whilendudry season. Churning methods vary,
and include placing the churner on the floor, haggihe churner on tripods or churner is

shacked with both hands.

Relatively few farmers were involved in cattle éaling activities in Metema and the main
constraints were lack of experience (34.9%), skertaf labor (30.8%), feed shortage during
dry season (17.5%) and shortage of capital (15.@%4ltle are usually sold for slaughter when
they are too old for ploughing and milk producti@ash shortage also forced farmers to sell
their animals with out finishing. Farmers who wamgolved in fattening usually purchased

emaciated oxen when the price of cattle decreaseskeep them on natural grazing for 15-30
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days and sell with attractive price when their b@gydition improves. Evidently there is a
wide prospect for farmers to benefit from fattensugh as potential feed sources (vast grazing
land) and cattle source. However, realization of flotential requires a good deal of extension
intervention such as training farmers about impdofagtening activities as well as providing

them with necessary inputs.

Meat is not consumed during the long fasting pehbgdhe followers of Ethiopian Orthodox

Church. Meat consumption was mainly during seasocehsions. The main source of meat in
Metema was small ruminants slaughtered individugd¥.9%) and by close neighbors and
related families for distribution among themsely48.2%), while 11.9% of the respondents
reported purchasing meat from butchers house. Otlteototal fresh meat produced, 49.8%
was consumed by the household in the form of fre$hle 50.2% was retained for processing.
Traditional method used for processing meat waslging method and the product produced

is locally called Quanta.

52.2% of households had experience of selling @il milk products, while the remaining

(47.8 %) had no experience of selling dairy produ®8.1% of inhabitants of Metema district
depended on butter as a marketable commodity, wfii@%) used whole milk, naturally

fermented milk (Ergo) and buttermilk as a marketadtdmmodity. However, no experience of
selling traditional cottage cheese (Ayib) was régabr The dairy marketing system identified
in the study area was entirely informal marketiggtem, in which the producers sell dairy
products directly to consumers and/or traders. Ftoenover all data, average butter prices

ranged from ETB 22.5 to EB 25.0/liter in wet seasshile the price was fairly higher during
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the dry season (ETB 24.0 to 27.0/liter). The masthmmon butter marketing channels were
®BS2, BS, and B$through which the large proportion of total cookimgtter flows from the
producers to consumers. Where as, the most comiatie cmarketing channels wet€S,,
CS;, CS, CSsandCSy; through which the large proportion of cattle flofsem the producers

to consumers.

In general, milk and meat production and markesiysiem were constrained by theft of cattle,
infectious and parasitic disease, lack of milk gs®ing services, poor market information on
the price and supply condition, lack of servicegdnsion, inputs, and veterinary) and lack of
feed processing and utilization management. Thezefo improve the situation, use of better-
feed conservation and utilization techniques, usenproved feeding system and improved
animal health services are believed to solve tpeselems. In order to achive these, provision
of training to the farming communities is imperatiso as to improve their knowledge and

skills on the management of dairy and beef animals.

% BS is abbreviated as Butter marketing system,
4 CS is abbreviated as Cattle marketing system
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6. RECOMMENDATION

Based on the current survey study, the following leommendations have been developed.

+ Cattle keepers in Metema district produced morelaarmilk per capita than their
fellow highlanders during the rainy seasons. I§ tignificant amount of milk could be
supplied to the market, a good source of income bmamrreated for the inhabitants.
There is a need to strengthen extension activiti@screase milk production in the area
and to change the attitude of farmers toward fredlk sale. The establishment of
organized milk collection and marketing infrastirets would encourage them to
change these trends. Hence, support must be gwemprove the attitude of

inhabitants through awareness creation.

+ Dairy producers in Metema district complained ttia prevailing high temperature
causes undesirable fermented milk, which often gjieev butter yield when churned.
Thus, comparative investigation on the differenbgaissing techniques should be
required.

+ The communal grazing land produced abundant pasturet season, but not during
dry season. This resulted in feed shortage duheglty season. One of the means to
minimize feed shortage is conservation of foragthenform of hay at the end of rainy
season. However, lack of experience in haymakimgldrs the practice. Hence, due
consideration should be given to train the farmeisaymaking. It is also important to
go beyond providing farmers with simple illustratiof haymaking practice, and

support them to form cooperatives that could hbgnt to have access to the use of
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machinery that can mow and carry the mowed grass flistant communal pasture to
homestead.

Even though disease is one of the major constrainlisestock production system in
Metema area, inadequate veterinary services werdered because of shortage of
veterinary expertise and related facilities. Theforts should be made to establish
adequate services at least at the farmers tracemder areas. The trained paravet at
keble level should be distributed in the other kslioo, with adequate medications.
The senior vet staff of agricultural office shoslabervise them regularly.

Informal export of cattle to Sudan areas was a comphenomenon and not only oxen
but also cows, calves and heifers were informadlsoss the boarder exported. Due
attention should be given to restrict movementatfie across the border through legal
provision as per the agreement of Ethiopian andaBggvernment.

The potential sources of feeding pasture and sesakes for cattle fattening in the
study area should be well utilized through continaad appropriate awareness
creation. In addition, extension work should alsous on provision of training to
farmers regarding improved fattening practiceshsag appropriate age of cattle for
fattening, length of fattening, feeding and othecessary management aspects.
Looting cattle in Metema district had great inflaeron the livestock production. The
community along with local governments should adslrghis problem through
effective dialogue and control mechanisms.

According to the respondents during the month @t&waber, biting flies contributes to
the decrease in milk yield of cows. However, ttane of reduction in milk yield due

to biting flies needs further investigation.
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+ Most farmers in Metema areas used different plédmtssmoking the milk vessels.
These plants should be tested and given scientfsearch explanation about its
importance and safety to consumers. In additiooméas reported that smoking the
milk equipments would result in higher butter yigldbduction. Thus, the idea of the

farmers should be further investigated and giveensific explanation.



172

7. REFERENCES

Ababu Dekeba, Workneh Ayalew and B. P. Hegede. 20B$ervations on the Performance
of Crossbred Dairy Cattle in Smallholder Herds iegbm District, Ethiopia. In:
Proceedings of the T Annual conference of the Ethiopian Society of Aaim
Production (ESAP) held in Addis Ababa, Ethiopia,gfat 28-30, 2003. ESAP,
Addis Ababa. pp 209-214.

Ababu Dekeba, Workneh Ayalew, P.B. Hegede and rdarifaddes2006.Performance of the
Abernosa Ranch in the Production of Ethiopian BoXaHolstein Crossbreed Dairy
Heifers in Ethiopialn: Ethiopian Journal of Animal ProductiqggJAP).Volume: 6
Number: 1 2006 ISSN: 1607-3835.

Abbey Avery. 2004. Red Meat and Poultry Productaord Consumption in Ethiopia and
Distribution in Addis Ababa. Addis Ababa, Ethiopia.

Addis Anteneh, S. Sandford and Berhanu Anteneh81B8licy, finance and technology in
livestock development in sub-Saharan Africa: Somgcal issues. ILCA Bulletin
31:2-13. ILCA (International Livestock Centre fofrisa). Addis Ababa, Ethiopia.

Addisu Bitew and B.P. Hegede. 2003. Reproductiwe gnowth performance of Fogera cattle
and their F1 Friesian crosses at Metekel ranchioftn In: Proceeding of 10th
Annual conference of the Ethiopian Society of AnirRaoduction (ESAP) held in
Addis Ababa, Ethiopia, August 22-24, 2002. ESAPdi&dAbaba. pp119-131.

Agajie Tesfaye, Chilot Yirga, Mengistu Alemayehudiag Zerfu and Aster Yohannes. 2002.
Smallholder livestock production systems and camstis in the highlands of North
and West Shewa zones. In: Proceedings of theniual conference of the Ethiopian
Society of Animal Production (ESAP) held in Addibaba, Ethiopia, August 30-31,
2001. Ethiopian Society of Animal Production, Addisaba, Ethiopia.pp49-71

Ahmed, Sh. Mohamed, B. P. Hegede and Bekele Taf@€$¥. Traditional processing of

camel meat and milk, and marketing of camels, i@ hides in After Zone of Somali
National Regional State, Ethiopia. In: Proceedir@® #Annual conference of the
Ethiopian Society of Animal Production (ESAP) held Addis Ababa, Ethiopia,
August 22-24, 2002. ESAP, Addis Ababa. pp201-209.



173

AKlilu Woldu. 2004. Agricultural commodity marketirsystem study project. Dairy marketing
system study (Report). Bahir dar, Ethiopia.

Alemu Gebre Wold, Alemayehu Mengistu, S. DemekeB&liye, A. Tadesse. 2000. Status of
Dairy Development in Ethiopia. In: The Role of Vidle Dairy Co-operatives in dairy
development. Smallholder Dairy Development Pro{8@DP) Proceeding, Ministry of
Agriculture (MOA). Addis Ababa, Ethiopia

Animal, Animal Products and By-products Market Diepenent Authority (AAPBMDA).

1999. Market problems and measures to be taken BMIPA. Addis Ababa,
Ethiopia.

Ayantu Mekonnen. 2006. Women’s role on productiprgcessing and marketing of milk
and milk products in Delbo watershed of Wolayta eoEthiopia. M.Sc thesis.
Hawassa University, Awassa, Ethiopia

Ayele Solomon, Assegid Workalemahu, M.A. JabbaiMMAhmed and Belachew Hurissa.
2003. Livestock marketing in Ethiopia: A review sfructure, performance and
development initiativesSocio-economics and Policy Research Working Pager 5
ILRI (International Livestock Research Institutsgirobi, Kenya.

Azage Tegegne & Alemu Gebre wold. 1998. Prospemtpéri- urban dairy development of
Ethiopia. In: Proceeding of'5SNational Conference of ESAP, held in Addis Ababa,
Ethiopia, 15-17 may 1997 . ESAP. pp28-39

Azage Tegegne. 2001. Milk recording and herd regfisin in Ethiopia: an essential step
towards genetic improvement for milk production. Rroceeding of the™Annual
conference of the ESAP, Addis Ababa, Ethiopia. pp9a.

Barret, C.B. 1997. Food marketing liberalizatiord drade entry: evidence from Madagascar.
World Development, vol.25, No.5. London, UK.

Belachew Hurrissa. 1998. Milk sales outlet optiamddis and the surrounding peri-urban
areas. In: Proceeding of thB Bational conference of ESAP, Addis Ababa, Ethiopia
pp72-81.

Belachew Hurrisa, Ahmed Mohammed, Haileleul Tefend Abebe Lema. 1994. Dairy
products marketing survey in Addis Ababa and theosimdings. DDE (Dairy
Development Enterprise), Addis Ababa, Ethiopia.



174

Belachew Hurrisa and Jemberu Eshetu. 2003. Chaltera;md opportunities of livestock
marketing in Ethiopia. In: Proceeding of ™l@&nnual conference of the Ethiopian
Society of Animal Production (ESAP) held in Addibaba, Ethiopia, August 22-24,
2002. ESAP, Addis Ababa, Ethiopia. p1-13.

Belavadi, N.V. and M.K. Niyogi. 1999. Smallholdeaid/ co-operatives. In: Falvey, L. and C.
Chantalakhana (eds). Smallholder dairying in thepits. ILRI (International
Livestock Research Institute), Nairobi, Kenya. pp3a5.

Belete Anteneh Tariku. 2006. Studies on cattle maitki meat production in fogera woreda:
production systems, constraints and opportunitas development. M.Sc. thesis,
Hawassa University. Awassa, Ethiopia.

Berhane and Workneh. 2003. Promotion of dairy nmtargeusing farmers’ cooperatives:
Lesson from India. In: Proceeding ofLAnnual conference of the Ethiopian Society
of Animal Production (ESAP) held in Addis Ababahigpia, August 22-24, 2002.
ESAP, Addis Ababa, Ethiopia. pp 81-87.

Beyene kebede. 2004. Milk production in East Afrigdh special reference to Ethiopia.
Ethiopian science and technology commission. Aédligba, Ethiopia.

Brokken Ray, F. and Senait Seyoum. 1992. Dangrketing in sub-Saharan Africén:
Proceedings of a symposium held at ILCA, Addis AhdBthiopia, 26-30 November
1990. Addis Ababa, Ethiopia.

Central Agricultural Census Commission (CACC). 20@2hiopian agricultural sample
enumeration report, held 2001/02 (1994 EC). Addiat#a, Ethiopia.

Coppock, D.L. 1994. The Borana Plateau of SoutB#hiopia, Synopsis of Pastoral Research,
Development and Change (1980-1991). Internatiome¢dtock Centre For Africa,
Addis Ababa, Ethiopia.

Coppock, D.L., S. J. Holden and Mulugeta Assefé@@21%Review of dairy marketing and
processing in a semi-arid pastoral system in Ethiopn: Proceedings of a
symposium held at ILCA, Addis Ababa Ethiopia, 26-80vember 1990. Addis
Ababa, Ethiopia.

CSA. 1998. Ethiopian Statistical Abstract. Cen8tdtistical Authority, Addis Ababa,

Ethiopia.



175

CSA. 2003. Ethiopian Agricultural sample enumeratid001/02 results for Amhara region,
statistical report on livestock and farm implemeptst 4, Addis Ababa, Ethiopia.

De Boer, A. J., A. James Yazman and Ned S. Raud.18nimal agriculture in developing
countries: Technology dimensions. Development $sid?aper Series. Morrilton,
Arkansas: Winrock International.

Debrah Siegfried1992. Dairy marketing by intra-urban, peri-urban anral dairy producers
near Addis Ababa, Ethiopia.:IfProceedings of a symposium held at ILCA, Addis
Ababa Ethiopia, 26-30 November 1990. Addis Abalibidpia.

Debrah, S. and Berhanu Anteneh. 1991. Dairy miudsén Ethiopia: Markets of first sale and
producers’ marketing patterns. ILCA research repb® ILCA (International
Livestock center for Africa), Addis Ababa, Ethiopia

Ephraim Bekele and Tarik Kassaye. 1987. Traditi®wlana milk processing----efficient use
of subtle factors needs further research work. ILRA&wsletter 6(4):4--5. ILCA
(International Livestock Centre for Africa), Addibaba, Ethiopia.

FAO. 1993. The technology of traditional milk prats in developing countries. Animal
Production and health paper 85, and food and dgrreuorganization of the United
Nations, Rome, lItaly.

Fekadu Abate and Alemu Yami. 1999. The feed resobase and feeding management of
traditional draught oxen fattening practiced by Brhald farmers in eastern Hararage
highland. In: Proceeding of thé" &animal conference of Ethiopia society of Animal
production (ESAP). Addis Ababa, Ethiopia. pp 1IB¥-

Fekadu Beyne. 1994. Present situation and futysecés of milk production, milk handling
and processing of dairy products in southern Ethiopood production strategies and
limitation: The case of Aneno, Bulbula and Dongamasouthern Ethiopia. Ph.D.
Thesis. Agricultural university of Norway. ppl-20.

Food and Agricultural organization of the UnitedtiNas Statistics (FAOSTAT). 2004.
Online database on food and agricultural products @oducers, FAO, Rome, Italy.
http://www.faostat.fao.org/

Gebeyehu Goshu. 2005. Breeding efficiency, lifetimetation and calving performance of
Friesian-Boran crossbred cows at Cheffa farm, ltods Research for Rural

Development. Ethiopia. http://www.cipav.org.co/lrrd




176

Gebeyehu Goshu, A. Asmare and B. Asseged. 20050Begqtive performances of Fogera
cattle and their Friesian crosses in Andassa raNohthwestern Ethiopia. Livestock

Research for Rural Development. Ethiopia. httmtwcipav.org.co/lrrgl

Gebeyehu Goshu and B. P. Hegede. 2003. Age atélging, calving interval and milk yield
performance of Friesian-Boran crossbred cattletadff@a state farm, Wollo, Ethiopia.
Bulletin of Health and Production in Africa. 51:1207.

Gebre Egziabher Gebre Yohannes, Tesfay Kumsa, Addmola and Chernet Asfaw. 2000.
Effect of suckling on calf preweaning growth andvceeproduction in Horro and
cross-bred cows. In: Proceedings of the seventhuAin@onference of the Ethiopian
Society of Animal Production (ESAP) held in 26 - Bfay 1999, Addis Ababa,
Ethiopia.

Getachew Felleke. 2003. A review of the small-sciey sector — Ethiopia: Milk and Dairy
Products, Post-harvest Losses and Food Safety bRS8hbaran Africa and the Near
East, FAO prevention of food losses programme.

Getachew Felleke and G. Geda. 2001. The Ethiopsény development policy. In : A draft
policy document. Addis Ababa, Ethiopia: MinistriyAgriculture/ AFRDRD/AFRDT
Food and Agriculture Organization/SSFF.

Gifawosen Tessema, Alemu G/Wold and Jayaparaka®B3.2Study on Reproductive
Efficiency of Boran and its Crosses at Holetta Rede Farm: Effect of genotype,
management and environment. In: Ethiopian Jourhakromal Production (EJAP).
Volume: 3 Number: 1 2003 ISSN: 1607-3835.

Gizachew Bayeleyegn. 2007. Major animal health @l in market oriented livestock
development in Metema Woreda. DVM Thesis. AddisaBd University, Addis
Ababa, Ethiopia.

Gizaw Kebede, Mulugeta Kebede and Gebre EgziabledweGYohannes. 1998. Dairy and
beef technology development and achievements ab.BBkoceedings of the third
technology generation transfer and gap analysikshop. 12-14 November 1996.
Nekemte, Ethiopia.

Gryseels, G. 1988. Role of Livestock on mixed shwtler farms in Ethiopia Highlands, case
study from the Baso and werena woreda at DebreadBreDesertation Agricultural

University, Wageningen, The Netherlands.



177

Holden, S.J. and D.ICoppock. 1992. Effects of distance to market, seasa family wealth
on pastoral dairy marketing in Ethiopia. Journahafl Environments23: 321 -334.

Holtzeman, S. J. 1986. Rapid Reconnaissance Guoédelior Agricultural Marketing and
System Research in Developing countries. MSU latgonal Development Papers,
Working paper No. 30. Michigan State UniversitysElaansing, Michigan.

Ike Anthony. 2002. Urban dairying in Awassa, Eth@pJniversity of Hohenheim. Institute of
Animal production in the tropics and sub tropictut§art-Hohenheim, Germany.113p

International Livestock Research Institute (ILRD992. Alternative milk processing and
preservation techniques and the quality of markdteb and cheese. ILCA annual
report 1991. Addis Ababa, Ethiopia. pp39-40.

International Livestock Research Institute (ILRD995. Livestock Policy Analysis, ILRI
Training Manual 2, ILRI, Nairobi, Kenya.

International Livestock Research Institute (ILR1IP96. Annual project report, ILRI, Addis
Ababa, Ethiopia.

International Livestock Research Institute (ILRAD05. Metema pilot learning site diagnosis
and program design. ILRI, Addis Ababa, Ethiopia.

Leeuw, P.N.de., A. Omore, S. Staal and W. Thor®891 Dairy production systems in the
tropics. In: Falvey, L. and C. Chantalakhana (e8s)allholder dairying in the tropics.
ILRI (International Livestock Research Institutsgirobi, Kenya.

Lemma Fita, Fikadu Beyene and P.B. Hegede. 200%al Ramallholders Milk and dairy
products production, utilization and Marketing gyst in East Shoa Zone of Oromia.
In: Proceedings of the T2Annual conference of the Ethiopian Society of Aaim
Production (ESAP) held in Addis Ababa, Ethiopia,giat 12-14, 2004. ESAP, Addis
Ababa, Ethiopia.pp29-37.

Lemma Fita, Fikadu Beyene and P.B. Hegde. 2005difflsaal milk and milk products
handling practices and preservation methods inetldistricts of East Shoa Zone of
Oromia. In: Proceedings of the M Annual conference of the Ethiopian Society of
Animal Production (ESAP) held in Addis Ababa, Eftieg August 12-14, 2004. Addis
Ababa, Ethiopia.pp77-84



178

Malcolm, B. 1999. Dairy trade and marketing. IniMég, L. and Chantalakhana, C. (eds).
Smallholder dairying in the tropics. ILRI (Interi@tal Livestock Research Institute),
Nairobi, Kenya.

Mekasha Yosef. 1999. Impact of feed resources odymtive and reproductive performance
of dairy cows in urban and peri-urban dairy productsystem in the Addis Abeba
milk shed and evaluation of non-conventional feedources using sheep. M.Sc.
Thesis. Alemaya University of Agriculture, Alemayzhiopia.

Menegay Merle, R. and C. Molina, 1988. Guidelir@sRapid Marketing Appraisals (RMA)
in the Philippines. Asian Research and Training t@efor Agricultural Marketing.
Columbia, Maryland.

Miles Theresa. 2000. Agribusiness Sub Sector Ass&ss in a guide to Developing
Agricultural Markets and Agro-enterprises. Danig¥annucci (eds). World Bank.

Million Tadesse and Tadelle Dessie. 2003. Milk prcttbn performance of Zebu, Holstein
Friesian and their crosses in Ethiopia, Livestoekearch for rural development,

Ethiopia. (http://www.cipav.org.co/lrjd

Ministry of Agriculture (MOA). 1997. The Nationalitestock Development Project. Project
Document. MoA, Addis Ababa, Ethiopia.

Ministry of Economic Development and CooperatiorEAC). 1998. Survey of livestock
and fisheries development. MEDAC Agricultural Deyhent Department, Livestock
Team, Addis Ababa, Ethiopia.

Mohamed, A.M. Ahmed, Simeon Ehui and Yemesrach fass2004. Dairy development in
Ethiopia, EPTD (Environment and Production Techggl®ivision) Discussion Paper
No. 123, International Food Policy Research Insitl).S.A.

Mohammad Jabbar, A., Emmanuel Tambi and Gary Mulli@97. A methodology for
characterizing dairy marketing systems, Market-@gd Smallholder Dairying
Research - Working Document 3, Nairobi, Kenya(etatt document).

Mukasa-Mugerwa, E. 1989. A review of a productivefgrmance of female Bos indicus

(zebu) cattle. ILCA Monograph 6. ILCA, Addis Abalithiopia.
Mulugeta kebede, Tesfaye Kumsa and Gebre EgziaBGeére Yohannes. 1993. Some

productive and reproductive performances of Hoatlle at Bako Research Centre.



179

In: Proceedings of the fourth National Livestockphavement Conference. 13 - 15
November 1991. Addis Ababa, Ethiopia. pp78.

Mureja Shiberu, Eskil Brannang and Kano Banjaw.2Milk Production Characteristics of
Holstein Friesian Cattle at Holetta Government &arm, Ethiopia. In: Ethiopian
Journal of Animal Production (EJAP). Volume: 2 Nuemnbl 2002 ISSN: 1607-3835.

Muriuki, H.G. and W. Thorpe. 2002. Smallholder gigoroduction and marketing in eastern

and southern Africa: Regional synthesis. In: Prdoegs of a South—South workshop
held at NDDB, Anand, India, 13-16 March 2001. NDD@lational Dairy
Development Board), Anand, India, and ILRI (Intdromal Livestock Research
Institute), Nairobi, Kenya. 538 pp.

Negussie Gebreselassie. 2006. Characterizationeaatliation of urban dairy production
system of Mekele city, Tigray Region, Ethiopia. M.$hesis, Hawassa University.
Awassa, Ethiopia.

Nell, A.J. 1992. An overview of dairying in sub-Saharan Adridn Proceedings of a
symposium held at ILCA, Addis Ababa Ethiopia, 2680vember 1990. Addis
Ababa, Ethiopia.

O’Connor, C.B. 1992. Rural smallholder milk prodant utilization, and the future for dairy
development in Ethiopia. inProceedings of a symposium held at ILCA, Addis
Ababa Ethiopia, 26-30 November 1990. Internatidnaéstock Centre for Africa,
Addis Ababa, Ethiopia.

O’Connor, C.B. 1995. Rural Dairy Technology. ILRIralning Manual 1, International
Livestock Research Institute, Addis Ababa, Ethiopia

O’Mahony, F. 1988. Rural dairy technology-Experienaf Ethiopia. ILCA Manual No.4.
Dairy technology unit. International Livestock Centfor Africa. Addis Ababa,
Ethiopia. 64pp.

Pagot, J. 1992. Animal production in tropics andtmpics. 3¢ Edu. Mac Milan press Itd,
Hong Kong

Peters, A. R. 1984. Reproductive activity of thevcm the postpartum period. 1. Factors
affecting the length of the postpartum acyclic périBritish veterinary journal 140:
76-83.



180

Sintayehu Gebremariam. 1993. Livestock Marketingtha Pastoral Areas of Ethiopia. A
Paper Presented at a Workshop on Pastoralism indzh Organized by MOA and
NGOs. Ethiopia.

Sintayehu Yigrem Mersha. 2007. Dairy productiomgassing and marketing systems of
Shashemene-Dilla area, South EthiopaSc. Thesis. Hawassa University. Awassa,
Ethiopia.

Staal, S.J. and B.l. Shapiro. 1996. The econompaanof public policy on smallholder peri-
urban dairy producers in and around Addis AbaB8AP Publication 2. ESAP
(Ethiopian Society of Animal Production), Addis Alzg Ethiopia. 57 pp.

Statistical Procedures for Social Sciences (SP33)3. SPSS (Version 12). Statistical
Procedures for Social Sciences (SPSS) INC. Chida8aé..

Tambi Nicholson, E., C. Staal and W. Thorpe. 20@4tterns of change in dairy production
and consumption in developing countries from 19851898. Market-oriented
Smallholder Dairy Research Working Document 7. IL[Riternational Livestock
Research Institute), Nairobi, Kenya. 65 pp.

Tedonkeng Pamo, E. and D. Pieper Rex. 2000. Intteztuto range Management in free and

open access environments of Sub-Saharan AfricaNElieerlands

Tesfaye Lemma, Gebregziabher Gebreyohannes, Chalard) Jiregna Desalegn, Girma
Aboma and Diriba Geleti. 2005. Comparative FeeMatues of Leucaena Pallida and
Noug Cake (G. Abyssinica) for Fattening Horro Steexddis Ababa, Ethiopia. In:
Ethiopian Journal of Animal Production, Volume: furiNber: 1 2005 ISSN: 1607-
3835, Addis Ababa, Ethiopia.

Tesfaye Lemma, Mieso Guru and Tesfaye Kebede. 28i6ly on traditional meat, hide, and
skin handling, preservation and processing in thd nift valley of Ethiopia. In:
Proceedings of the 1% annual conference of the Ethiopian Society of Aafim
Production (ESAP) held in Addis Ababa, Ethiopia,pt®enber 5-7, 2006 part 2
Technical papers.pp109-114.

Tilahun Fekade. 1994. Transforming the Ethiopia tétak Economy: A preliminary
Assessment of Urban-Rural Linkages in Predomina@algtoral Economies. A Paper

Prepared for the Fourth Annual Conference on tlioptan Economy, Organized by



181

the Department of Economics and Ethiopian Econasgociation, Hora-Ras Hotel,
Debre-Zeit, Ethiopia.

Tsehay Redda. 1995. Small-scale milk marketing pratessing in Ethiopia. Smallholder
dairy development pilot project termination repétdis Ababa, Ethiopia.

Tsehay Redda. 1998. Prospects of Ethiopian dawgldpment. In: The role of village dairy
co-operatives in dairy development: Prospectsrgiroving dairy in Ethiopia. SDDP
(Smallholder Dairy Development Project), MoA, Addibaba, Ethiopia.

Tsehay Redda. 2002. Small-scale milk marketing @modessing in Ethiopia. In: Proceedings
of a South—South workshop held at NDDB, Anand, dndi3—16 March 2001. NDDB
(National Dairy Development Board), Anand, IndiaddLRI (International Livestock
Research Institute), Nairobi, Kenya. 538 pp.

UNDP-EUE. 2002. A support unit for the United Natosystem in Ethiopia, un emergencies
unit for Ethiopia welcome to the UN-EUE home pagddis Ababa, Ethiopia. undp-

eue@telecom.net.et

Vercoe, J. E. 1999. Climatic and environmental dext affecting dairy productivity.
In: Falvey, L. and C. Chantalakhana (eds.). Smhl#roDairying in the TropicsILRI
(International Livestock Research Institute), Nhaird&Kenya.

Walshe, M.J., J. Grindle, A. Nell and M. Bachmah®91. Dairy development in sub-Saharan
Africa: A study of issues and options. World Ban&chinical Paper 135. The World
Bank, Washington, DC, USA.

Wilson, R.T. 1986. Livestock production in the gahiMali: Long-term studies on cattle and
small ruminants in the agro pastoral system. Rebeleport 14. ILCA, Addis Ababa,
Ethiopia.

Winrock International. 1992. Assessment of animglicalture in sub-Saharan Africa.
Winrock International Institute for Animal Agricuite, Morrilton, Arkansas, USA.

World Bank. 1981. Accelerated development in suba&n Africa: An agenda for action.
World Bank, Washington, DC, USA. 198 pp.

Yoseph Mekasha, Azage Tegegne, Alemu Yami and NiNunna. 2003. Evaluation of the
General farm Characteristics and Dairy Held stmgctn Urban and peri- urban Dairy

production system in the Addis Ababa milk shed. Rroceeding of D Annual



182

conference of the Ethiopian Society of Animal Prctthn (ESAP) held in Addis
Ababa, Ethiopia, August 22-24, 2002.

Zegeye Yigezu. 2003. Imperative and challenges afryD production, processing and
marketing, In Ethiopia. In: Proceeding™Annual conference of the Ethiopian Society
of Animal Production (ESAP) held in Addis Ababa,igfhia, August 22-24, 2002.
Addis Ababa, Ethiopia.

Zelalem Yilma. 1999. Smallholder Milk Productionsggms and Processing Techniques in the
Central highlands of Ethiopia. M.Sc. Thesis. Swiedidniversity of Agricultural
Sciences. Uppsala, Sweden.

Zelalem Yilma and Inger Ledin. 2000. Milk productjgprocessing, Marketing and the Role of
Milk and Milk products on Smallholder Farmacome in the Central Highlands of
Ethiopia. In: Proceedings of"&nnual conference of the Ethiopian society of Adima
production. (ESAP) 24-26 August 2000, Addis Abalia,139-154.

Zelalem Yilma, Yohanse Gojjam and M. Shumye. 200k production level and calf-
rearing system affecting Boran, Ethiopian zebuleaiteed, cow-calf performance.
Livestock research for rural development, Ethioftp://www.cipav.org.co/lrryl




8. APPENDICES

183

Appendix table 1: ANOVA test ofamily size under the two farming system and Gerdsawv

town.
Source of variation Sum of Squares df Mean Square F Sig.
Farming System 26.896 2 13.448 2.828 .061
Error 1269.711 267 4.755
Total 1296.607 269

Appendix table 2: Religion, ethnic and primary qeation of household heads in Metema

district.
"CBFS " SBFS Gendawuha Overall
Variables HHC % HHC % HHC % HHC %
Types of religion: N = 60 N =180 N =30 N =270
Orthodox 60 100.0 166 92.2 25 83.3 251 93.0
Muslim 0 - 14 7.8 5 16.7 19 7.0
Ethnic group: N =60 N =179 N =30 N = 269
Amhara 60 100.0 166 92.2 23 76.7 249 92.6
Tigray 0 - 6 3.3 6 20.0 12 4.5
Gumz 0 - 4 2.2 0 - 4 1.5
Agewu 0 - 2 1.1 1 3.3 3 1.1
Oromo 0 - 1 0.6 0 - 1 0.4
Primary occupation: N =60 N =180 N =30 N =270
Farmer 60 100.0 171 95 28 93.3 259 95.9
Trader 0 - 7 3.9 0 - 7 2.6
Government 0 - 0 - 2 6.7 2 0.7
worker
Driver 0 - 1 0.6 0 - 1 0.4
Carpenter 0 - 1 0.6 0 - 1 0.4

" CBFS = Cotton based farming systeﬂrTSBFS = Sesame based farming system, HHC = Housebaltt
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Appendix table 3: ANOVA test on landholdings of Betolds including large enterprise

farms in cotton based, sesame based farming syateirGendawuha town.

Source of variation Sum of Squares df Mean Square F Sig.
Farming system 2044.098 2 1022.049 3.674 .027
Error 72041.075 259 278.151
Total 74085.173 261

Appendix table 4: ANOVA test on average landholdingf households excluding large
enterprise farms in cotton based, sesame basednfaraystem, and

Gendawuha town.

Source of variation Sum of Squares df Mean Square F Sig.
Farming system 128.746 2 64.373 5.924 .003
Error 2618.664 241 10.866
Total 274741 243

Appendix table 5: ANOVA test on cattle holding/ Isetold under the two farming system

and Gendawhua town in Metema district.

Source of variation Sum of Squares df Mean Square F Sig.
Farming system 1476.896 2 738.448 5.683 .004
Error 34696.367 267 129.949

Total 36173.263 269
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Appendix table 6: ANOVA test on the effect of fang system difference on cattle herd

structure.

Sources of variation Sum of Squares df Mean SquaFg, Sig.
Farming system 243.926 1 243.926 33.815 .000
Cattle type 4947.620 5 989.524 137.176000
Farming System * Cattle type  228.198 5 45.640 6.327.000
Error 11599.383 1608 7.214
Total 44818.127 1619

Appendix table 7: ANOVA test on milking cows holdinn cotton based, sesame based

farming system and Gendawuha town.

Source of variation Sum of df Mean Square F Sig.
Squares
Farming system 31.358 2 15.679 2.516 .083
Error 1657.460 266 6.231
Total 1688.818 268

Appendix table 8: Summary of ANOVA test result netjag the effect of farming system on
various productive and reproductive parametersocdll cows in the three

studied areas of Metema district. Note that degoédseedom for farming

system are 2 in all the tests.

Variable Errordf MSerror MS Farming system Fwalu P
Milk yield/day/cow 264 0.459 10.828 23.586 .000
Milk yield/lac/cow 260 17110.410 1412061.305 82.526 .000
Lactation length 261 3.543 216.488 61.095 .000
Weaning age 260 19.093 282.477 14.795 .000
Age at first calving 261 .346 2.374 6.864 .001
Calving interval 259 23.228 338.881 14.589 .000

Calf crop 256 3.455 108.007 31.263 .000
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Appendix table 9: ANOVA test on average total nyil&ld produced per day per household.

Source of variation Sum of Squares df Mean Square F Sig.
Farming system 641.593 2 320.796 12.735 .000
Error 6322.833 251 25.191
Total 6964.426 253

Appendix table 10: Reasons why milk was not practien cotton based, sesame based
farming system and Gendawuha town.

"CBFS " SBFS Gendawuha Overall
Variables HHC % HHC % HHC % HHC %
Reasons for not selling milk: N=57 N=172 N=29 N=258
Not supported by the community 28.1 19.1 17.2 0.82
No excess milk for selling 31.6 55.2 51.7 49.8
No market access 40.4 18.0 3.4 21.2
Need of other dairy products 0.0 7.7 27.6 8.2

" CBFS = Cotton based farming systeﬂrTSBFS = Sesame based farming system, HHC = Housebatu

Appendix table 11: The reasons for the choice dfelbwut let in cotton based, sesame based

farming system and Gendawuha town during wet sesason

"CBFS " SBFS Gendawuha Overall
Variables HHC % HHC % HHC % HHC %

Farm gate selection: N=5 N=4 N=1 N =10

Good price 40 25 0.0 3 30

Short distance 40 50 100 5 50

Reliable customer 20 25 0.0 2 20
Delivery system selection: N=5 N=5

Good price 1 20 1 20

Short distance 3 60 3 60

Reliable customer 1 20 1 20

Market place selection: N =40 N =63 N=1 NG4
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Good price 85.4 76.2 0.0 79.0
Short distance 9.8 3.2 0.0 5.7
Reliable customer 4.9 19.0 100 14.3
Mode of payment 0.0 1.6 0.0 1.0

" CBFS = Cotton based farming systeﬂrTSBFS = Sesame based farming system, HHC = Housebatu

Appendix table 12: The reasons for the choice dfelbwut let in cotton based, sesame based

farming system and Gendawuha town during in drgces

"CBFS “SBFS Gendawuha Overall
Variables HHC % HHC % HHC % HHC %

Farm gate selection: N=1 N =2 N=1 N =4

Short distance 1 100 2 100 0 0.0 3 75

Reliable customer 0 0.0 0 0.0 1 100 1 25
Delivery system selection: N=4 N=1 N=5

Good price 1 25 1 100 40

Short distance 3 75 60
Market place selection: N= 27 N=54 N=1 N =82

Good price 78.6 815 0.0 79.5

Short distance 3.6 1.9 0.0 2.4

Reliable customer 17.9 14.8 100.0 16.9

Mode of payment 0.0 1.9 0.0 1.2

" CBFS = Cotton based farming systeﬂrTSBFS = Sesame based farming system, HHC = Housebatd
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Appendix table 13: Butter mode of payment at défdrsales outlet in wet and dry season in

cotton based, sesame based farming system and \@gmal&own.

"CBFS " SBFS Gendawuha Overall
Variables HHC % HHC % HHC % HHC %
Wet season:
Farm gate N =5 N =4 N =1 N =10
Cash 5 100 4 1 100 10 100
Delivery system N =5 N =5
Cash 5 5
Market N =40 N =61 N=1 N =102
Cash 40 100 61 100 1 100 102 100
Dry season:
Farm gate N =1 N =2 N =1 N =4
Cash 1 100 2 100 1 100 4 100
Delivery system N =4 N =1 N =5
Cash 4 100 1 100 5 100
Market N =27 N=54 N =1 N =85
Cash 27 54 1 85

" CBFS = Cotton based farming systeﬂrTSBFS = Sesame based farming system, HHC =

Appendix table 14: Constraints identified and ptiped by the households in Metema area.
Numbers in the table are households, who rateddsgective constriats

as a top priority problem.

"CBFS "SBFS Overall
Variables HHC % HHC % HHC %
Constraints: N=14 N= 45 N =59
Cattle theft 7 50.0 23 51.1 30 50.84
Cattle disease 4 28.6 8 17.8 12 20.33
Human health 2 14.3 9 20.0 11 18.64

External parasites 1 7.1 5 111 6 10.16
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Annex 1: Questionnaire used for base line dataectdn.

Enumerator’'s name

Respondent name et

Respondent name number ---

Region

District

Kebele W = et e

Date interviewed
Time of interview started
Time of interview end

Section 1. General information

1. Respondent’s Status in family: 1. Head #eW 3. Son 4. Daughter 5. Others
2.Sex: 1=Male 2 = Female
3. Age of head of household Yrs
4. Education of the head of household: 1 =d&tan&l 2 = Adult literacy 3 = Primary
4 = Secondary 5 =Beyond sdaoyn
5. Religion of head of the household: 1 = Orthodo® = Muslim 3 = Protestant 4 = Other
(specify)
6. Ethnic group of head of the household: 1. Amhara Tigray 3. Oromo 4. Gurage
5. Gumz 6. Shinasha gwA
7. Main occupation of the household head: 1. Farm@r Retired 3. Trader 4.1 and3
8. Household size and composition:

No. of members in the household
Age group (years) Male Female Total
>60
16-60
6-15
<6

** Include all persons living permanently in theusehold and taking food from the same kitchen.

9. Household Composition and Occupation

(5) Occupation

List of members name | (1) 2 3 | @ Rainy season Dry season

Relation Marital status | Age | Sex | Education | Major Second Major
to HHH

Second
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Codes: Household Composition and Occupation

1. Relation to household head:
1=Household head 2=Spouse of head3=Child of head/spouse
4=Parent of head spouse 5=Sibling dflaf head/spouse

6=Grandchild of head/spouse 7=othextingd to head/spouse 8=Unrelated to family
9=Hired labor 10. Wife

2. Marital status: 1 = Single 2 = Married 3 =\8licbd 4 = divorced

3.Sex: 1=Male 2 = Female

4. Education: 1 = llliterate 2 = Read andtevri 3 = Elementary 4 = High school

5= Beyond secondzafyool
5. Occupation:
1=Farmer 2=House wife 3= Studeht Herder 5= Trader 6 = Handicraft maker
7 = Unemployed
8 = Government employed 9 = Employed noregoment 10= House maid 11= retired
12= Other

10. Landholdings:

Land areal Land usg Ownership statys  Tenure amaawyf | If rented, rental shares (%)  Distance romdstead

O [WIN|[F]|H

Codes:

Land use: 1 =annual crops; 2 = forest/treespBassland; 4 = orchard; 5 = perennial crops; 6
fallow; 7 = others

Ownership status: 1 = owned; 2 = rented in; 3 sdddn; 4 = rented out; 5 = leased out; 6 = otbey. (
Invaded)

Tenure arrangement: 1 = share cropping; 2 = fieed after harvest (leasehold); 3 = fixed rent befor
harvest; 4 = others --------------
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11. Livestock inventory during the previous yeasgts)

Species Starting | Breed| Born | Bought| Shared- | Gift- | Barter-| Barter- | Died | Sold | Slaughtereq Shared- Gift- | Current
no. (head) in in in out out out | (heads)

1. Cattle

Ox

Cow

Bull

Heifer

Steers

Male calf

Female calf

. Sheep

. Goats

. Camel

Mule

Horse

Donkey

. Chicken

. Beehives

Rlolo|~N|o|o| s w|n

1. Others

Note: Starting number refers to nuntifdreads 12 months ago.

Section 2. Milk production, consumption and marketng system.
2.1. Milk production.
12. Type of Producer: 1 = Specialized dairy farfdeiry main source of income)
2 = Crop-livesk farmer (balanced income from crop & livestock)
3 = Small/l%esk dairy farmer (none or little crop land, 1-2ved
4 = Livestgaftoduction only.
13. Dairy herd size, composition and milk yield:

# Number of | Number of | Number of Yield per day (liter)
Types of Species and breed dry animals| Pregnant | Milking animals | Dry season| Wet season

1 Crossbred cows

2 Local cows
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14. What was the main purpose of cattle rearingefiey?)
1. For milk purpose 2. Meat purposes 3. Meat milk purposes 4. Drought purposes
5. Manure purposes 6. Social functions n€omme source 8. Others (Specify) ----------
** Rank them in order of importance - 2. 3. 4, 5. 6. -—-- 7. -
15. When did you start dairy farming?
l.1yearsago 2. 2yearsago 4 $earsago 4.5yearsago 5. Long yagos

16. How do you get information on better feedinggpices, breeding practices, processing, and
marketing practices? How to improve your huslog practice?
1. Fromradio 2. Simply | follow thiéional way 3. | read news paper
4. | will discuss with farmer associago 5. From agricultural extension agents
6. From family back ground
17. Have you been provided with extension servicds¥es 2. No
18. Have you ever taken any dairy training cour$eYes 2. No
18.1. If yes when? Explain the advantages?——--------=-=mmmmmm s
19. Productive and reproductive performance.

Cattle type

# Parameters Cross Locals others|
breed

Age at first service (months)

Age at first calving(months)

Average lactation length (days)

Average lactation yield(liters)

Daily production per animal, peak period (liter)

Weaning age (months)

Length of post partum period (days)

Average number of offspring given through owithife

1
1
2
3
4.
5. | Daily production per animal, lean period (Liter)
6
8
9.
2

0. How much produced per household?
Volume produced Unit Dry season Wet season
Milk/day
Butter/week
Cheese/week
Fermented milk
* Specify months imoh season.
21. Which type of breed produces the best quafityitk and milk products?
1. Fogeratype 2. Fultata type 3aRattype 4. Cross breed 5. | don’t know others.
22. What are the parameters used to evaluateatgyju
1. Fat content of milk 2. Taste and dkagf milk 3. Color of the milk
4. Capacity of fermenting
23. What initiate the cows for milking?
1. The calf 2. Giving feed while milking3. Given rock salt 4. Other (Specify) —
24. For how much time the calf stayed with his darsuckling?
1. For 10 minutes 2. 20 minutes 3. 15ut@a 4. 5 minutes
25. Do you know how much milk is taken by the calf?Yes 2. No
25.1. If your answer is yes, how much? —-Liters
26. How much teats the calf will suckle? 1. Ot 2. Two teats 3. Three teats  4r Eeals
27. What are the milking practices observed in yaairy farming?
1. Alternate suckle and milk? Qice suckle and milk?

»|oofro| b 3
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Breed and breeding
28. What is your breeding system?
1. Natural breeding 2. Artificial breeding@. Both
29. If your breeding system is natural, what asariechanisms?
1. We select the best type of bull and wermgsate our cattle
2. We don'’t have any selection activity, siyngle used uncontrolled breeding
3. Others -------m-mm oo
30. Do you have an experience of selection thedate type for breeding purpose?
1. Yes 2. No
31. If yes what are your parameters used to stiledbest cattle for breeding purpose?
1. Color coat 2. Behavior of the animal3. Body conformation
4. Milk production potential 5. Droughdyger potential 6. Others
32. How did you get your crossbred cow?
1. Purchased from neighbors
2. Purchased pregnant cow from any project (ILDP)
3. Purchased from market 4. Through A.15. Supplied by the MOA.
33. When you start having cross bred cows?
1. One years ago 2. Two years agb Six months ago 4. Three years ago thei®
34. Why you start with Cross breed cows/heifers?
1. Better milk production 2. Higlgrowth rate 3. Higher weaning weight
4. Better body conformation.
35. Why you only stick with Local cows?
1. Better disease resistance qualit@. Better resistance on heat stress.
3. Better fat content 4. | don't get cross breed cows/heifers
5. Better body conformation 6. They can fit for Drought purpose
6. I don't know other means
36. Do you have an experience of using Al? 1. Ye&. No
37. If no, why did not use it?
1. We did not know its advantages 2.dienot have any option to get Al service
3. We did not have interest for Crosshiregd 4. Environment will disfavor them.
5. Others -----------
38. If you are only sticking on local animals, whats the source of your bull?
1. Own source 2. From neighbors 3nfewery where source 4. others
39. What type of a local bull you prefer?
1. Fogeratype 3. Fulatatype 3aRatype 4.1 used the unknown 5. Simada type
5. Others
40. Do you have any major reason for your prefez@nc
1. Body conformation 2. Milk produmti 3. Better milk quality 4. Better tractipawer
5. Others Rank the reasons:-%.2. 3. 4. 5. -
41. What are the major problems in getting croseding services?
1 = Places are too far 2 = It is oftifficult to get the inseminator
3 = Payment for crossbreeding servigeasmuch high 4 =1 don’t hear about crossbregdin
42. What are the major problems in managing breskdairy cows.
1. Feed problem 2. Disease problem L&k of labor 4. Lack of water
5. Lack of money 6. Other Rah 2 3 4 5 6

43. Why did you want cross breeding services?
1 =To get more milk 2 =To get more droughtvpn 3 = Other (specify)
44. Do you know how much milk liter you obtainedrfr your local cows ?
1. Yes 2. No
44.1. If yes, how much liter on average yotPge



Per day --------- liter
Per lactation --------- liter
45. Cost of production inputs for cattle (during tirevious year).

# Material inputs How much
1. Medicine
2. Veterinary services
3. Vaccine
4. Drenching
5. Deworming
6. Al
7. Breeding fee
8. Salt
9. Ropes
10. Cleaning materials
11. Others
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46. Labor inputs for cattle production (Pleasedatk by a check mark'\ who performs the activity).

Family labor {/)

# | Activity Husband | Wife MC FC
W D | W D|W |D W
1. Cutting and carrying of grass and other green
roughage for feeds

Tethering

Giving supplementation

Watering

Collection of animal manure from the field

Cleaning pens/barns

2
3
4.
5. Herding on the grazing land
6
7
8

Washing animals

9. Milking

10. | Delivery of milk to collection centers

11. | Churning of milk

12. | Transporting animals for marketing

Codes:

a. AM = adult male; AF = adult female b. W =wefson c¢. D = dry season.

d. Family Labor: 1. Husband 2. Wife 3. Blahildren (MC) 4. Female children (FC)
5. Other hired persdnne

47. How do you feed milk to the calves?

1 = Bucket feeding 2 = Suckling

48. If it is a bucket feeding, how many liters dadhow long are given?
1 = Morning milk [ pE— days
2 = Evening milk it ----------- days

49. What type of feed is given to the calf immeelagfter weaning?
1. Simply leave to graze in the field e just give crop residues.
3. We don't differentiate with the old one. 4. We don’t care them.
5. We give them Local oil seed cake (Embazef. Others
50. When do you start giving hay/concentrate tor yauf?
1 = After 3 month 2 = After 6 Month =3After 1 Year 4 = Other (specify)
51. If you are giving concentrate and hay to yalf lsow much you give per day? ----------- kg
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Watering the animals
52. What is the water source of cattle?  1.dReater 2. River water 3. Tap water
53. What is the frequency of watering your animals?

# Species Frequency
Wet season Dry season
1. Cross breed
2. Locals
Codes:

Frequency: 1 =Onceinaday 2 = Twice ina day Three times in a day
4 = Other (specify)
54. How far the water points from your home? Kms round trip.
55. Do you think availability of water is a majarestraint during the dry period?
l1=Yes 2=No
56. If the answer is yes, how did you alleviate ghablem?
1. By digging the ground water 2. By golagg distance to the river. 3. Other means

Feeds and feeding
57. What are the sources of feed?
1. Natural grazing land 2. Crop resid@eCrop after math
4. Concentrate 5. Brewery product (ate@)Hay 7. Embaze 8. Others

Rank them: 1. ---- 2. ----- 3. - 4, —5 - 6. ------ 7. - 8. ------
58. DO you have an experience of making hay? Yés 2=No
59. If yes, from which land?
1 = Individual Pasture land 2 = Crop land (aftexth) 5. Cultivated grass
3 = Roadside grass 4 = Community pasture laed Other (specify)

60. If no, what was your major reason?
1. We did not know about its importance. W& don’t have any feed shortage.
3. We can let our animals simply to the dgealss.
4. Since we do have large number of catteecan not accommodate all.
5. It has no importance.

61. What are the crop residue sources?

1. Teff 2. Millet 3.Sorghum 4. &e® 5. Maize 6. Rice 7. Others

Rank them: 1. ----- 2. - 3. -4------5 - 6. ----- 8. -------

. What about the crop residue utilization.

H o
N

Utilization (%) Type of crop residue

Teff Millet Sorghum Sesame Maize Other

feed

mulch/compost/|

housing material

Burned

other purposes

Sold

3. Did you come across shortage of animal feed24. 2. No
4. If yes, Can you mention at what months feedtafes exist?
1.
2.
3.
65. If yes, what was your solution to alleviate yptoblem?

e GIENIRINIES
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1.
2.
3.
66. Do you produce cultivable forages?
1=Yes 2=No
67. If yes, what type of forages do you produce?
1 = Sesbania 2 = Oats & vetch 3 = Tamas 4 = Lacuna 5. Other (specify)
68. If no, what was your reason?
1. 1 did not hear any thing about it. EXen though | heard, | don’t get the seed.
3. I don’'t have any shortage of feeds 4r'thave any extra land to cultivate
69. Do you purchased feed for your animals?
1=Yes 2=No
70. If yes, from where you purchased?
1 = From neighbor of settlers. 2 orhRrfarmers in other PA
3=Frommarket 4=1and2 5 2and3 6 = From near by town
71. If yes, what type of feed purchased?
1.Hay 2. Oilseedcake 3.Wheat ard bran and middling 4. Embaze 5. Others

Rank them: 1. --- 2. ----- 3. - 4---- 5, -------
72. If yes, how much feed was purchased?
Types of feed purchased Total amount Price per unit
# purchased per year
1. | Hay
2. | Oil seed cakes
3. | Embaze
4. | Crop residues

Health condition
73. Do you have any animal health problems? Yks 2=No
74. If yes, what are the major animal health pnoisie Please rank in order of importance.

1. Foot and mouth 2. Liver fluke 3. Lung worm

4. Black leg 5. Anthrax 6. Pneumonia

7. Ticks 8. Blood urinate 9. Mitch 10. Other specify
Rank: 1 2 3 4 5 6 7 8

75. How did you overcome the problem? Explain2——---------mmmm oo
76. What are the local plants used for medicatidivestock?
1.
2.
77. Do you have any chance of having health clmigear by your residence?
1.Yes 2.No
78. If yes, how many km you will go to get this healinic? --------- Kms

Manure disposal and utilization.
79. Is manure collected during the previous year?1. Yes 2. No.
80. If yes, how much is produced per day? ----guintals.
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81. If yes, what looks like its utilization?
# utilization Ruminants Non-ruminants
Cattle | Camel | Goat| Sheep Equing Chicken Other

fertilizer

fuel

feed

other purposes
: sold

82. Do you have a chance of selling manure? Ye%. 2. No
83. If yes, how much you sell per unit?

---- Unit.

ap|wNE

Housing system
84. What is the importance of housing?
1. To protect from hot climate 2. Totea from cold weather
3. To protect animals from wild animals T4. protect the animals from theft
4. It has no importance especially for cattl®. Others -------------
85. Do you have an experience of housing your daiignals? 1. Yes 2. No
86. If yes, what type of housing system?
1. Simply crashes 2. Open with roof amtibp only
3. I keep the animals with the people restden 4. | tethered at the yard
87. If no, why you don’t use house for the dairinzais?
1. They are great in number 2. We dbaite stationary place
3. If they acclimatize the outside environmémey became strong enough.
88. At what time the house is needed?
1. During summer 2. During winter 3. Naesific time. 4. Others -------
89. Do you have a selection of species for housirig¥es 2. No
90. If yes, what are the species privileged fordnog?
1. Cattle 2. Sheep 3. Goat. CamelEgtiines 5. Others
Rank them with priority: 1. ---- 2. -3: -=-—- 4, ---- 5, -~
91. Do you have an experience of age of cattlegetein housing? 1. Yes 2. No
92. If yes, for what age group you give priority?
1. Small calf 2. Milking cows 3. Oxend. Dry Cows 5. Fattened animals
6. Heifers and Rank them with the priogtyen: 1. ---- 2. ----- 3. - 4, ----- 5 --6. -

2.2. Dairy product utilization

93. How the dairy products are utilized from t@aiount of production?

# | Dairy products Proportion in percent
Wet season Dry season

1. | Raw milk

Given to the calf

Consumed

Given off to the other people
Given of to calf herder

Sold

For further processing
Others

2. | Fermented milk(Ergo)
Consumed by the family
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Given off to the other people

Sold

For further processing

Others

3. | Butter milk(Wegemit)

Consumed by the family

Given off to the other people

Given to the calf

Sold

For further processing

Others

4. | Butter

Consumed by the family

Given off to the other people

Hair dress

Sold

For further processing

Others

5. | Cheese

Consumed by the family

Given off to the other people

Sold

For further processing

Others

94. Is there any problem concerning dairy prodtitzation? 1. Yes 2. No
95. If yes, what is that?

1. Milk should not given to the outsiders

2.

2.3. Milk processing
96. Do you have an experience of processing thrg geoducts?
1.Yes 2.No
97. If yes, what are the processed products?
1. Butter 2. Butter milk 3. Cheese Ghee 5. Fermented milk 6. Others
Rank them in a priority: 1. --- 2. —--3-- 4. ---- 5. --—-- 6. -=-----
98. Member of any Cooperative or Association oryddevelopment project.
1.Yes 2.No
99. If yes, what is the benefits you were provided
1. Credit supply 2. Gives market inforinat
3. Collects our product and sell to the reirk
4. provides inputs with least cost  Safunteed sales outlet
6. Supply the inputs 7. For profit distrilon
100. If yes, what was its obligation?
1. Paying monthly member ship contribution.
2. Participate by labor when ever it is reskd
3. Repayment of credit.
4,
101. Do you know the purpose of fermenting milkdozertain period of time?



199

1.Yes 2.No
101.1. If yes, what was the reason?
1. It gives us good flavor and taste. 2. It helps for churning of fermented milk.
3. It is a means of preservation. 4. Other reasons --------
Rank them with priority: 1. --- 2.-3. ---- 4, ----
102. How long does the milk will be stored formfmtation before it is processed in to butter?

# | Length of the time(Days) Wet season Dry seas
1. Minimum days
2. Maximum days
3. Average days

103. Do you have an experience of smoking youringlkcans and other related materials?
1.Yes 2.No
104. If yes, what are its advantages?
1. For good and pleasant flavor and tasteFoBgood shelf life of the products
2. For killing microorganisms. 4. Others.
Rank them; 1. --- 2. ---- 3. ----- 4., -—-
105. What are the plants or the materials usedrfaking your milking equipments?
1. Wenbela 2. Gorgora 3. Abalo 4. Ader
106. What matters whether the processing is readpt@
1. Milk volume 2. The color of the fermedtmilk
3. Physical compactness of the fermented milk. Others
107. How many hours does it take to churn fernteniik into butter?

# Length of the time(hours) Wet season Dry season
1. Minimum hours

2. Maximum hours

3. Average hours

108. What are the materials used for churning ¢ mithe process of butter making?

109. Give the volume of fermented milk churnedrtodoice 1 kg butter?

# | Total amount (Local unit) Wet season Dryssea
1. Minimum amount
2. Maximum amount
3. Average amount
110. What about the frequency of churning of fertedmmilk into butter during wet season?
1. Every two weeks 2. Oncaineek 3. Every 24 hours

4. With in three days interval ~ VBith in four days interval 6. Specify (other)
111. What about the frequency of churning of ferreémmilk into butter during dry season?
1. Every two weeks 2. Once in akvee
3. Every three weeks 4. With in three days interval
5. With in four days interval . $pecify (other)
112. For how long do you store butter before sgfin
Minimum ------ months
Maximum ------- months
113. If you store your butter for a certain peridd,you have an experience of adding
something init? 1. Yes 2. No
114. If yes, what are the materials added?
1. Salt 2. Spices 3. Only cook with heat 4. Others --------
115. What are its advantages?
1. For coloring 2. For taste 3.
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116. Do you process buttermilk into cheese? 1. Yes 2. No
117. If yes, what matters the time of cooking?
1. The amount of butter milk 2. The typerwterial used for cooking
2. The amount of heat is given 4. Others----
118. If yes, how much butter milk is required toguce 1 kg cheese? -—-—-—----- liter
119. If no, what should be your reason?
1. It will be consumed by the family 4. Téés no cheese market 3. We don’t want to produce
cheese
2. It will be consumed by the calves 5.&d$h
120. Do you process butter in to other product¥ ek 2. No
121. If yes, what are the products?
1. Cooked butter 2. Spiced butter 4teSigproducts
122. If yes, what are the materials used to pobagter?

1. 2. 3.
123. What is the importance of processing butter?

1. For preservation 3r lemg period of storage

2. For good flavor and taste 4. Feodymarket value

Rank them: 1. --- 2. ----- 3. ----- 4----

2.4. Dairy product marketing
124. Do you have an experience of selling the daiogucts? 1. Yes 2. No
125. If yes, what the dairy products you are gamgell?
1. Raw milk 2. Fermented milk (Erg8) Butter 4. Butter milk
5. Cheese 6. Whey milk
Rank them in the order priority giveh: ---- 2. ---- 3. ----- 4 ----5 -6, -
126. Do you have an experience of selling raw milk?1. Yes 2. No
127. If no, what was your reason?
1. Milk is forbidden to sell due to traditidr@oblem.
2. There is no excess milk for selling. N8.market access 4. Market place is too far.



128. Sales of the dairy Products and Prices:
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Dairy products

Unit

Wet season

Dry season

Outlet 1 Outlet 2

Outlet 3

Outlet 4

Outlet 1

Outlet 2

Outlet 3

Outlet 4

Raw Milk

Sales outlet

- Reason for choice of
outlet

Buyer type

Qty per day

Pricel/liter

Mode of payment

Distance traveled/day

Time spent/day

Transport cost/day

Fermented milk

Sales outlet

- Reason for choice of
outlet

Buyer type

Qty per day

Price/unit

Mode of payment

Distance traveled/day

Time spent/day

Transport cost/day

Butter

Sales outlet

- Reason for choice of
outlet

Buyer type

Qty per week

Price/unit

Mode of payment
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Distance traveled/ week

Time spent/ week

Transport cost/ week

Butter milk

Sales outlet

- Reason for choice of
outlet

Buyer type

Qty per week

Price/unit

Mode of payment

Distance traveled/ week

Time spent/ week

Transport cost/ week

Cheese

Sales outlet

- Reason for choice of
outlet

Buyer type

Qty per week

Price/unit

Mode of payment

Distance traveled/ week

Time spent/ week

Transport cost/ week

Codes:

Sales outlet: 1 = Farm gate 2 = Market placg= Delivery to buyer
4. Others ---------------——----

Mode of payment: 1 = Cash 2 = Cash in advancé = Credit 4:

Type of buyer: 1. Urban consumer 2. Ruralstoners 3. Trader
4. Tea house and hotels 4. Hospital/school
5. Collection point ofif@ate/Cooperative enterprise
Reason for choice of outlet: 1 = Good price  Zhort distance
3 = Reliable customer = Mode of payment 5=
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129. Which species milk is preferred by the congsfe
1.Cow milk 2. Sheep milk 3. Camel milk 4.&@®milk
Rank them in the order of importance 1. 2------- 3. = 4, -
130. Do you know why they preferred milk from tkjzecies? 1. Yes 2. No
131. If yes, what are the attribute preferred?
1. The color of the milk 2. The solid contehthe milk
3. The fat content of the milk 3. the salbtent of milk

4. Other ---------
132. From which breed of cow do you prefer to selk?
1. Crossbreed 2. Local cow in general uBata cattle
4. Rutana cattle 5. Fogera 6. | denttw others except mine. 7. All type of cattle.

133. Is there a demand for milk in your area?Yels 2. No
134. If no, what should be the probable reason?
1. Consumers did not want to buy from othredpcers.
2. They do have their own cattle for milking
3. Others. ---------
135. If yes, where do they get?
1. From the farmers who produce in the area.
2. From the nearby town. 3. Other sesire-------
136. How much is a liter of milk in your village birr/it
137. How much is a liter of milk in your nearby tow birr/it
138. Is there any significant price differencehia milk of cross-breed and local
cow? 1. Yes 2. No
139. If yes, please indicate from which type ofkgibu get the highest price
1. From local in general 2. Frorass-breed
140. Is there any milk taste difference betweessitwed and local cow?
1. Yes 2. No
140.1. If yes, which type of cow milk hag thest taste?
1. Crossbreed 2. Local Rutow 3. Local Rutana cow
5. Local Fogera 6. Local cow engral
141. Who from the household delivers the milk t® bluyers?
1. Husband 2. Wife 3. Adultlenchildren 4. Adult female children

5. Child 6. All membafthe HHH 7. Hired labour
Rank them: 1. ----2, ----- 34, - 5. ---- 6. ------ 7. -
142. Has any of your milk intended for sale begected because it had become
sour? 1. Yes 2. No
143. If yes, what percent of the time
1 =75 % of the time 2 =50 % of the time
3 =25 % of the time 4 = Specify (other)—-
144. Which milking is mostly rejected?
1 = Morning 2 = Evening
145. What should be the main reason?
1. It will be sour 2. Others ----—-----------

146. What is the main reason for being sour?
1 = Non availability of buyers.
2 = Because of the distance to the dgfipoint
3 = Because of preservation problem
4=2and3 5 = Spe¢dther) ----------
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147. How much do you get from sale of the follogvsroduct/year?

# Commodity type Maximum (Birr) Minimum (Bjr

1. Raw milk
2. Butter
3. Cheese

148. When is the best time to sell more raw milk?

1 = Wet season 2 = Dry season
149. What are your probable reasons?
1. We do have more production 2 i¥ have more market

3. There are no more fasting periods #4e@t--------
150. When is the best time to sell more butter?

1 = Wet season 2 = Dry season
151. What are your probable reasons?
1. We do have more production 2.dvdhave more market

3. There are no more fasting periods He€t--------
152. When is the best time to sell more cheese?

1 = Wet season 2 = Dry season
153. What are your probable reasons?
1. We do have more production 2. We do have more market

3. There are no more fasting periods . Others --------

154. Do you obtain different prices for butter aimese depending on how many
days you keep it before selling?l =Yes 2=No 3=Noldea

155. Who in the household decides, on how the imcisnspent?
(Put check mark)

Income source Husband (1) Wife (2) Both (3)

. Income from sale of crop

. Income from sale of animals

. Income from sale of wool

. Income from sale of milk

. Income from sale of cow dung

. Income from sale of butter

Income from fire wood

. Income from cheese

0. Other incomes.

1
2
3
4
5. Income from sale of straw
6
7
8
9
1

156. How do you overcome the household problemshwhave been created?
1. Saling of live animals 2. Saling of ButBarSaling of milk 4. Saling of crop
5. Selling of cheese 6. Others -------
Rank them with the priority: 1. ----- 2:—3. 4, 5. 6. ----

Section 3. Meat production, utilization and marketng system
3.1. Meat production
157. When your animals is becoming out of produntighat are you going to do?
1. Simply keeping them until they die
2. They will be taken to the market for seilin
3. A little bit giving feeds and improves bociynformation and sell.
4. Others —------mmmmmmmm oo
158. Do you practice fattening? 1. Yes 2. No
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159. If no, what is your problem/
1. I don’t know its advantages
. We don’t have any market for the fatteneidhais
. There is feed shortage
. | am not interested to practice this
. I do have other duties
. I don’t have family. 8. No credit service
. If yes when did you start?
1. 6 months ago 2. Ayearago \WBoTearsago 4. Others (Specify)
161. If yes, why you were started?
1. It has good market benefit.
2. I have been told by the extension agent.
3.
4.
162. Where do you get the sources of livestock?
1. Own source. 2. Purchased from the comiywui@. Purchased from the market
4. Shareholding with other person 5. Others.
163. What types of animals are needed by the fatgesperation?
1. Aged animals 3. Livestock which became out of production
3. Livestock with dental problem 4. We dldrave any preference 5. Others ------
164. What types of breeds are preferred for fatgghi
1. Indigenous Fogera breed 2. LocitblFaubreeds 3. Local Rutana breeds
5. Simada 6. Unknown indigenous 4. Cross breeds
Why it is preferred? - .
165. What are the age groups of cattle most ofithe used for fattening purpose?
1. Heifers 2. Steers 3. Cows 4. Bulisk Oxen
Why it is preferred? ------------m-mmmm o .
166. How many times you were fattening with in anze
1. Onetime 2.Twotimes 3. Threetimes
4. One time with in two years interval.
167. What months are preferred for fattening?
R
Why this time iS ChOSEN? —------mmmm oo
168. How many months you will keep animals fordaihg?
1. One month 2. Two months 3. Three monthd=our months 5. Five and above months.
169. Which one is more appropriate and good frograthove choice?

O~NOOUITWN
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170. How do you know whether the animals are fatesr not?
1. By weight measurement
2. By physical body conformation.
3. When the skin became shiny 4. When ebene is covered by meat
4. Others .
171. Do you castrate your animals before you fa#tdning? 1. Yes 2. No
172. If yes, what is its importance?
1.
2.
3.
173. Do you have an experience to record weigldrbefou start feeding and other managements? 1.
Yes 2. No




174. If yes how much weight differences you achiker the time of selling?
1. Minimum  --------- Kg. 2. Maximum  --------- kg.
175. Did you get extension service from any ag@vtSA, NGO, and other?)
1.Yes 2.No
176. If yes, did you get improvement in your capati Yes 2. No

EXPlaiN? ~=mmm e

Meat utilization.
177. Do you consume meat? 1.Yes 2.No
178. If no, what was your reason?

1. We don’t have access to meat

2. Culturally it is not possible to ea¢at

3. Others
179. If yes, what was your time of consumption?

1. During Main holiday (Easter, New Yegpjphany ...)

2. During occasions Any otherg 4. Others ----------

Rank them with priority: 3--- 2. ------ 3. - 4, -

180. Where do you get this meat for consumption?
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1. Own animals P2rchasing animals from others 3. Other source

4. Purchased from butchers
181. How much produced and utilized?

# | Meat produced on farm Cattle Goat

sheep

1. | Number of animals slaughtered/year

2. | Slaughter weight (kg/head)

Total raw meat consumed (kg)

Total raw meat sold (kg)

Selling price per kg on farm-gate

Total raw meat for further processing(kg)

3. | Air dried meat

Total produced

Total air dried meat consumed (kg)

Total air dried meat sold (kg)

Selling price per kg on farm-gate, Birr

4. | Salted meat

Total produced

Total salted meat consumed (kg)

Total salted meat sold (kg)

Selling price per kg on farm-gate, Birr

3.2. Meat processing.
182. Do you have any experience in processing mg¢ates 2. No
182.1. If your answer is yes, what are ttee@ssed products?
1. Salted meat 2. Air dried meat Others
183. If yes, what is the purpose of processing fheat
1. It is de3manded by the market.
2. In order to protect spoilage bymorganisms.
3. Others----------------
184. Which type of processed meat is good?
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1. Salted meat 2. Air-driedat 3. Others ------------
185. What are the processing materials used?

1.
2.
3.
186. What are the major times in which meat is gseed?

1. During wet season 2. During dry seasdh When there is excess meat.

4. When ever we are in need of processed foeatir consumption.
5. When there is a high market demand.

3.3. Meat and live animals marketing.

187. What should be more important to be prefelsethe live animals market?
1. Fattened animals 2. Only big weight 8ah meat 4. Others

188. What was the price of fattened animals?

Minimum  ------- Birr. Maximum ------- Birr.

189. Do you have an experience of selling meat¥e$. 2. No

190. If yes, where do you sell?
1. from farm gate 2. Market place ~ 3n&$ -----------

191. If yes, which market is more attractive foramnprice?
1. Farm gate 2. Local kebele market 8ré&tla town main market
4. Gondar town market 5. We sell to Sudaddrs.

192. What was your marketing place for selling yfatening animals?
1. Farm gate 2. Local kebele market 8ré&fla town main market
4. Gondar town market 5. We sell to Sudaders.

193. Which market is more attractive for priceieélanimals?
1. Farm gate 2. Local kebele market 8réfla town main market
4. Gondar town market 5. We sell to Sudaders.

194. How many Kms you went to sell your fatteneuirats? -------- Km.
195. Did you consider weight loss while you weekking to the market?
1.Yes 2.No
195.1. If yes, how much? ------ Kg.
196. How do you alleviate this kind of problems?
1.
2.
3

197. Did you take your processing meat to the et@rk. Yes 2. No
198. If the answer is yes, what are they?
1. Salted meat 2. Air-drredat 3. Others ----------

199. Where do you take these products to sell?

1. Farm gate 2. Local kebele market 8ré&tla town main market

4. Gondar town market 5. We sell to Sudaddrs.
200. What was the price of the commodity?
Commodity unit | Price of the products(Birr) Major buyers
# Wet season | Dry season Wet season Dry seasol

1 Live animals
Fattened ox
Fattened steer

Non fattened ox

Non fattened steer
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Raw meat
Salted meat
Air dried meat
Others
Codes: Major buyers: 1. Rural consumers 2. Townrsgmers 3. Traders 4. Others --------
201. What are the major problems existed in thaare Rank them.

A IWiN
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