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ABSTRACT
Two woredas, Elogaden and Denan woredas, were used for the experiment, from this, two kebeles and ten agro-pastoralists   were selected from each woreda, for a total of twenty agro- pastoralist and four kebelas. To carry out the experiment, two hundred male shoats 100 sheep and 100 goats were chosen at random from the selected kebelas. Based on their starting live weight, the experimental shoats were split up into four groups, each of which had 50 shoats for a total of 200 shoats. Following that, each group was split into four dietary treatment groups at random, each of which received varying amounts of concentrate feeds. The treatments were set up as follows: Free grazing plus 50% Noug cake and 50% wheat bran is T1; free grazing plus 25% Noug cake and 75% wheat bran is T2; and T3= free grazing +75% Noug cake and 25% wheat bran, T4= free grazing, not supplemented) The design used was randomized complete design(RCD).  With five dietary treatments.
Shoats' Reactions to the Supplement, With the exception of the control group, every shoat progressed better in every group. Shoats' reactions to the supplementation in all agro pastoralists are shown in Tables 1 through 4. indicates an increase in the experimental shoats' ultimate live body weights and overall weight gains; as a result, the body weight of the experimental shoats was observed to be rising as the concentrate mixture level rose. As a result, concentrate feed had demonstrated encouraging increases in live body weight and provided agro pastoralists with strong financial returns.
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[bookmark: _Toc151304843]Introduction
Ethiopia is estimated to have about 29.33 million livestock and 29.11 million goats, respectively (CSA, 2015). The market's supply of sheep and goats comes from sparsely populated, small producers who deliver heterogeneous animals to regional markets. The volume of marketed surplus is currently very low due to the animals' poor output and the lack of production systems that are focused on the market. The live animals that pastoralists and farmers supply to the market do not reach the quality standards demanded by various market actors because of a weak link between producers and other actors in the chain and the crucial support services. The export market demands sheep that weigh up to 25 to 30 kg at yearling age while most indigenous shoat breeds are commonly slaughtered at around yearling age when their body weights are 18-20 kg (IAR, 1991). Moreover, abattoirs’ report indicated that the market has been constrained by a lack of consistent and uniform supply of the required weight at younger ages. Feed and water scarcity in quality and quantity are among the noted production constraints along the value chain. Feed production covers requirements only in exceptionally good years; with the deficit reaching 35% in normal years and 70% in bad years (FAO, 2005). Therefore, developing feeding packages that support the existing traditional production and the emerging private producers and exporters is the timely intervention for increased production and productivity to meet the demand for meat and live animal export market. To improve this scenario, various research activities have been undertaken in different parts of the country. Various attempts have been made during the last couple of decades to develop technology and generate information to avert these problems and improve production and productivity. Much of the technologies and knowledge generated so far have been confined to on-station experimentation and lacked participatory evaluation to facilitate technology or knowledge transfer in this Sanweyne and shinile kebele of Elogaden and denan Woreda respectively. The result of a recent study on the evaluation of feeding options on Indigenous blackhead Somali Sheep and long-eared Somali goats to attain export market weight (SoRPARI, 2011) indicated that strategic supplementation with agro-industrial products mainly a supplementary ration made of 50% Noug cake and 50% wheat bran for sheep and 75% Noug cake and 25% wheat bran for goat was found to be the most economical way of attaining the highest weight gains of 30kg in 120 days and also the result indicated breeds have a better potential to attain export market weight at an earlier age. Therefore, this project aimed to introduce and capacitate those who outsmarted improved shoat fattening technology in the selected two kebelas from the district. With this background and justification, this project was carried out to introduce shoat fattening technologies for yearling breeds of blackhead Somali Sheep and long-eared Somali goats to attain the required market weight of 30kg and to capacitate the community about the shoat fattening technologies by practical training.

Literature review


Small ruminants, found all over the world, are particularly concentrated in dry areas such as the sub tropics and seasonally dry tropical regions and make a significant contribution to the farm economy in mixed farming systems. In rural areas, which are too dry for cropping, where steppes and ranges are found, they are the main source of income for the population (Rodriquez, 1997, Belete, 2013). According to Hirpa and Abebe (2008) Small ruminant contribute a quarter of the domestic meat consumption about half of the domestic wool requirements about 40% of fresh skins and 92% of the value of semi processed skin and hide export trade of the country. They represent only 7% of the average total capital invested in livestock in the mixed crop-livestock production system, while they account on average for 40% of the cash income earned by farm households 19% of the total value of subsistence food derived from all livestock production and 25% of total domestic meat consumption. Sheep and goats production is an important activity for smallholders, particularly for resource poor farmers in many parts of Ethiopia. They are widely reared in a crop-livestock farming systems and are distributed across different agro-ecological zones of the country. They provide their owners with a vast range of products and services such as immediate cash income, meat, milk, skin, manure, risk spreading or management and social functions (Adane and Girma, 2008). According to CSA (2015), the main sheep and goat producing regions are Oromia (34.2%sheep and 27% goats), Amhara (33% sheep and 20% goats), SNNP (16% sheep and 17.5% goats) and Tigray (6.2% sheep and 15% goats). Small ruminants are mainly kept for income generation in many parts of Ethiopia to obtain cash income for household expenses, such as buying grains for household consumption, buying agricultural inputs such as fertilizer and seed and paying the medical and school expenses of household members They are also considered as investment and insurance to provide cash sources for purchase of farm inputs and house expenses (Tsedeke, 2007; Getahun, 2008; Belete, 2009; Urgessa et al., 2012; Zemeda, 2016).

[bookmark: _Toc151304846]
MATERIALS AND METHODS 
Description of the Study area
[bookmark: _Toc151304848][bookmark: _Toc35366400][bookmark: _Toc49800477][bookmark: _Toc49800582][bookmark: _Toc49800687][bookmark: _Toc49800796][bookmark: _Toc49802358][bookmark: _Toc35366401][bookmark: _Toc49800478][bookmark: _Toc49800583][bookmark: _Toc49800688][bookmark: _Toc49800797][bookmark: _Toc49802359] The study was conducted in Somali region, the Region is the second largest autonomous state in the country after Oromia and covers a total area of 375,000 km2. It is located in the east and southeast of the country and lies between 4- and 11-degrees north latitude and 40- and 48-degrees east longitude. The Region has 11 administrative zones, 95 woredas, 6 city councils and 1234 Kebeles. It shares borders with Somalia to the east and southeast, Kenya to the south and Djibouti to the north. To the northwest and west, it borders with Afar and Oromia Regions respectively. Climatically, the region is arid with mean temperatures ranging from 190C to 400C. Temperature is cooler in a high altitude area like Fafan and parts of Afder zones (e.g. Elkare) and hotter in areas around the main rivers of the region. The region receives bio-modal rain pattern (Dayr and Gu”) with a mean rainfall of about 150mm in the low-lying areas of the region to 1000mm in high altitude areas. "Deyr" is received by Jarar, Korahe, Dolo, Shabelle, Afder, Liban, dawa, erer and Nogob zones while Jijiga and Siti zone receive Karan.  Gu which is the main rain often starts from April to June followed by the Deyr rains from October to November. Similarly, the Hagaa which is the short dry season of the year falls between June and October, with the Jilaal stretching from December to March. The experiment was conducted in two woredas namely Elogaden and Denan. from each woredas one kebele namely sanweyne and shininle were selected respectively.
[bookmark: _Toc151304847]The Sanweyne kebele that locates 70 km southeast of Kebridahar woreda which is 430 km far from the city capital Jijiga in duration of one year. Population of the woreda is estimated 180,000. Majority of the population in Sanweyne kebele of Elogaden Woreda are pastoral and agro pastoral community that their livelihoods directly depends on the livestock rearing in the hot arid lowland, on the other hands they rely on the rainfall as the rainfall in this kebele is not reliable even during the rainy seasons. Furthermore, prolonged recurrent droughts is common to hit in Sanweyne kebele where when it occurs community loses many more livestock.   Whereas The Shinile kebele that locates 65 km north of Gode woreda which is 505 km far from the city capital Jijiga. The dominant livestock species of the intervention kebelas was camel, goat and sheep (shoats). Cattle and shoats are more important in the area since; wealth is determined by livestock holdings, particularly camel and shoat’s ownership. 
Despite the Zone's abundance of potential and opportunities, no praiseworthy livestock production output has been achieved. Therefore, bringing commercially viable shoat fattening technology to this area can have a greater effect
Establishment of PAPREGs and Selection
For the experiment, ten agro-pastoralists—five females and five males—were chosen from each woreda, for a total of twenty agro-pastoralists. Having five or more male long-eared or black-headed Somali goat yearlings, having previous experience fattening, being willing to work with researchers, wanting to share their knowledge and experience with other attached agro-pastoralists, and being able to explain the information to other agro-pastoralists were the criteria used to select the agro-pastoralists. The LLRP team had previously developed 20 model agro-pastoralists in the study area, from whom the beneficiary agro-pastoralists were chosen.
Experimental Design and Data collection
Two hundred male shoats comprising (100 sheep and 100 goats) was selected randomly from the agro-pastoralists of two woredas.  The design used was randomized complete design(RCD).  The experimental shoats were accustomed to the experimental feeds for 14 days and at the same time the shoats were provided external and internal parasite medications.  In addition, they were adapted to the experimental diets and site for another fifteen days before the actual data collection.  The body weight of the shoats was measured as initial base, then feeding trial was started based on the live weight of the shoats.   The experimental a shoats were divided into four groups based on their initial live weight and each group contains 50 shoats with total of 200 Shoats, then Each group was then randomly assigned into four dietary treatment groups with different Levels of concentrate feeds, the treatments was arranged like this, (T1=free grazing +50% Noug cake and 50% wheat bran, T2= free grazing +25% Noug cake and 75% wheat bran, T3= free grazing +75% Noug cake and 25% wheat bran, T4= free grazing, not supplemented), Then The experimental shoats were   provided concentrate feed of 0.6kg each head and allowed as basal feeding. Whereas the control group was not provided concentrate feed only for basal feeding. The experimental shoats will be allowed to graze in the farm/communal grazing area Eight hour/day as basal diet and supplemented 0.6kg of concentrate feed each head for 90 days. Then the Body weights were taken every ten days after overnight fasting and average daily gain (ADG) was determined by regressing BW of each animal on days of feeding. Feed conversion efficiency (FCE) was calculated as a proportion of ADG to daily feed DM intake. General linear mode of SAS system (2004) used for analysis of data collected. The statistical models used were  yij = µ + εij, where: Yij is the jth observation of the itreatment, µi = is the shoat group mean, Jτ = is the treatment effect eij = is the random error.
six enumerators (researchers), four extension agents, and four experts from the district agricultural office were trained on the technique and level of feeding improved feeds to fatten small ruminants in addition to the 40 model agro-pastoralists. All trainees received a training manual on shoat fattening as well as guidelines and procedures that had been interpreted into Somali language for future use.  A group of three local live shoat dealers assessed the price at the start and conclusion of the experiment, and the average estimate was used for the economic analysis. 
The introduction and capacity building of shoat fattening activity were implemented in collaboration with LLRP by targeting agro-pastoralists who owned small ruminants. It was also designed to reach other non-participant agro-pastoralists and pastoralists through field days to facilitate the learning process and to popularize the technologies to the wider population whom are not participated in testing of technologies. 
Roles of pastoralists/agro-pastoralists, extension workers and researchers 
In   general the 27 person from each woredas were involved the activity directly and indirectly during the course of action  with total of 54 persons and 40 model pastoralists of which twenty were the owners of the trial shoats where responsible carrying out the day to day activities with collaboration of the researchers, extension workers and experts from woreda pastoral office, additionally their role was to share the knowledge with the other ten attached pastorals who over sees the activities. Researchers were responsible conduct the initial need assessment and problem Identifications followed by the participatory activity plan and setting up the PAPREGs in collaboration of the woreda experts, on top of that, researchers trained the ground experts. Woreda pastoral experts and extension workers cascaded the trainings to the community and in particular the PAPREGs. They were also responsible to closely follow up the implementation and on spot technical backstopping. The extension workers were taking the data on time and in the planned weight measurement intervals by recording it in his data sheet, he was also responsible to make sure the allocated concentrate feed is properly given to the target animal. 
Partial Cost-Benefit Analysis
[bookmark: _Toc151304850]Cost-benefit analysis was calculated to determine the potential profitability index at the end of the experiment period. For the determination of the potential profitability of the new technology is based on the subtracting all variable costs including purchasing cost and the selling price per each treatment. At the end of the experiment, the price differences of shoat in each treatment, before and after the experiment were considered as total return (TR) in the partial budget analysis. At the beginning and end of the experiment price was estimated by forming a panel of two live dealers from each experiment and the average estimate was used for the economic analysis. The net return (NR) was calculated by subtracting total variable cost (TVC), which includes the cost of all inputs that change due to technology, from the gross returns (GR)NR = GR-TVC. The change in net return (Δ NR) was calculated as the   difference between the change in gross return (Δ GR) and the change in total variable cost (Δ TVC), and calculated as follows: NR= Δ GR- Δ TVC. The marginal rate of return (MRR) measures the increase in net return (ΔNR) associated with each additional unit of expenditure (ΔTVC).  MRR = ΔNR/ ΔTVC.

RESULTS AND DISCUSSION
[bookmark: _Toc151304852]Training was the main approach employed to create awareness about the technological option being demonstrated among the pastoralists in order to capacitate the agro-pastoralist beneficiaries, DAs and the district agricultural office experts’ knowledge and skill. A multi-disciplinary team constituting of animal production, socio-economic and extension researchers from SoRPARI jointly carried out the training and capacity building activity. A total of 54 participants including the 40 model agro-pastoralists have taken part in the training.  

Shoats' overall weight growth, as reported in Tables 1 through 4 above. of this study indicates that there are significant differences between the groups at (P<0.05). It demonstrates that both body weight and total weight gain increase with increasing concentrate feed levels, especially when protein source proportions are raised. The new results are consistent with other studies that discovered body weight and total weight increased when the amount of concentrate administration increased. Kochapakdee et al. (1994) and Kabir et al. (2002b). In addition, to this, the recent finding, has also an agreement with Ascalew and Getachew (2013) and Brihanu and Getachew (2013). whom pointed out that the effect of concentrate feed supplementation on body weight change of Farta sheep and Ogaden sheep is increases when the concentrated level increased. In the current experiment was also increased when the concentrate level increased. whereas the control group of the present result shows no sufferance difference between the groups and it was observed little or insignificant body weight increment and total weight gains, this might be due to poor natural pasture feeding without concentrate supplementation because of poor pasture has low nutritive value and more in fiber content that harbors to digest and observe the ruminant micro-organisms which leads slow growth rate and low body weight gain.

Table 1. Sheep Mean Live Weight Gains from Denan woredas in shinile kebele
	Variables
	T1 Mean ± SE

	T2 Mean ± SE

	T3 Mean ± SE 
	T4 Mean ± SE



	IBW (kg)

	12.54 ±1.92
	12.54 ±1.92
	12.84 ±1.92
	12.14 ± 1.69

	FBW (kg)

	17.13 ± 2.45
	19.84 ± 3.48
	22.234± 1.55
	13.89± 1.89

	TWG (kg)

	4.58 ±1.39
	7.3 ±2.16
	9.39 ±2.18
	     1.75± 2.57


IBW (Initial Body Weight), FBW (Final Body Weight), TWG (Total Weight Gain)
T1=free grazing +50% Noug cake and 50% wheat bran, T2= free grazing +25% Noug cake and 75% wheat bran, T3= free grazing +75% Noug cake and 25% wheat bran, T4= free grazing, not supplemented),
Table 2. Goat Mean Live Weight Gains from denan woredas in shinile kebele
	Variables
	T1 Mean ± SE
	T2 Mean ± SE

	T3 Mean ± SE 
	T4 Mean ± SE

	IBW (kg)
	12.13 ± 1.73
	12.8 ±1.92
	13.46 ±1.92
	14.23± 2.63

	FBW (kg)
	17.17 ± 1.88
	21.65 ± 2.35
	24.53± 1.55
	16.13± 1.78

	TWG (kg)
	5.04 ± 0.86
	7.3 ±2.16
	9.39 ±2.18
	1.90± 2.87


IBW (Initial Body Weight), FBW (Final Body Weight), TWG (Total Weight Gain)
T1=free grazing +50% Noug cake and 50% wheat bran, T2= free grazing +25% Noug cake and 75% wheat bran, T3= free grazing +75% Noug cake and 25% wheat bran, T4= free grazing, not supplemented
[bookmark: _Toc515556988][bookmark: _Toc128925588]Table 3.  Sheep Mean Live Weight Gains from Elogaden woredas in sanweyne kebele
	Variables
	T1 Mean ± SE
	T2 Mean ± SE

	T3 Mean ± SE 
	T4 Mean ± SE

	IBW (kg)
	12.22 ± 1.64
	12.5±1.56
	13.46 ±1.92
	13.53± 2.63

	FBW (kg)
	18.39 ±2.39 
	20.78 ± 2.27
	23.76± 1.36
	16.73± 1.78

	TWG (kg)
	6.17 ±1.87
	8.28 ±2.73
	10.39±2.85
	3.2 ± 1.69



IBW (Initial Body Weight), FBW (Final Body Weight), TWG (Total Weight Gain), ADG (Average Daily Gain)
[bookmark: _Toc128925589]T1=free grazing +50% Noug cake and 50% wheat bran for sheep, T3=free grazing, not supplemented 
Table 4. Goat Mean Live Weight Gains from Elogaden woredas in sanweyne kebele
	Variables
	T1 Mean ± SE
	T2 Mean ± SE

	T3 Mean ± SE 
	T3 Mean ± SE

	IBW (kg)
	14.66 ±2.56
	13.5±1.56
	14.86 ±1.92
	14.23± 2.63

	FBW (kg)
	19.98 ±2.42
	22.56 ± 2.58
	25.54± 2.63
	16.13± 1.78

	TWG (kg)
	5.32 ± 0.57
	9.06 ±2.85
	10.68±2.94
	1.90± 2.87


[bookmark: _Toc151304854]
Partial Cost benefit analysis 
Shoats supplemented with 75% oil cake and 25% wheat bran   had pointed out higher margin profit, followed by shoat’s supplements by 50 % oil cake and 50% wheat bran.
[bookmark: _Toc123589075]Table 5. partial budget of sheep fattening
	Parameters/treatments
	Supplemented/finishing group 

	Purchase price of sheep (ETB/Goat)
	1350

	Cost of wheat bran (ETB/sheep)
	196.875

	Cost of Noug cake (ETB/sheep)
	1113.75

	Medication& mgmt. cost((ETB/sheep)
	400

	Total variable cost(TVC) including mgmt. cost(ETB/sheep)
	1720

	Selling price of sheep (ETB/sheep)/TR.
	7800

	NR(ETB/Goat)
	3780

	ΔTVC
	1720

	MRR(%)
	0.95


ETB = Ethiopian birr; NR = net return; ΔTVC = change in total variable cost; MRR = marginal rate of return;
Table 6. Partial budget of goat fattening performance
	Parameters/treatments
	Supplemented /finishing group 

	Purchase price of goat(ETB/Goat)
	1357.143

	Cost of wheat bran (ETB/Goat)
	315

	Cost of Nouge cake (ETB/Goat)
	1417.5

	Medication& mgmt. cost((ETB/Goat)
	400

	Total variable cost(TVC) including mgmt. cost(ETB/Goat)
	1,720

	Selling price of goat (ETB/Goat)/TR.
	7800

	NR(ETB/Goat)
	3985.71

	ΔTVC
	1,320

	MRR(%
	0.78


ETB = Ethiopian birr; NR = net return; ΔTVC = change in total variable cost; MRR = marginal rate of return;
Agro-pastoralists’ Feedback on Feeding Technologies
[bookmark: _Toc515557772][bookmark: _Toc151304855]Two Focus Group Discussions (FGD); 1 FGD from the project beneficiaries (Sheep and Goat) constituting of ten beneficiaries have been done in Sanweyne kebelle centre and thorough discussions have been made regarding how they made use of the feeding technology and the role the technology had on improving their livelihoods. The beneficiaries claimed that due to feed shortages or a drought in their area, as well as their lack of knowledge and skills regarding the use of improved feeds and feeding management, their endeavours to practice fattening or finishing small ruminants for sale used to be difficult. When asked about the benefits of adopting the feeding technological options, the beneficiaries stated that in addition to improving their knowledge and skills, the feeding technology also improved their economic situation or way of life because the net profits from the sales of the fattened animals were higher than in their prior circumstances. 
Conclusion 
[bookmark: _Toc515557773][bookmark: _Toc151304857]It shows that supplementing with concentrated feed increases the shoat's body weight and weight gain. Accordingly, it seemed that Shoats' weight rose with higher concentrate feed levels (p-0.05 values for all groups except the control group). Therefore, higher level concentrate supplementation had higher wait gain. This could be because adding concentrate-rich diets to their feed changed the rumen fermentation from acetate-dominated to propionate-dominated, which improved energy utilization efficiency and led to improvements in body weight, growth rate, and feed conversion ratio. Consequently, our results imply that supplementing shoats with concentrate feed may improve growth and increase body weight gain.
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