Participatory Demonstration of Sheep Fattening Supplemented with Different Improved Forage Species in Dabafayd Kebelle, Adadle Woreda, Shebelle Zone, Somali Regional State

[bookmark: _GoBack]
[bookmark: _Toc421109737]ABSTRACT 

This study was conducted in Addadle Woreda, Somali Regional State, Ethiopia, with the objective of participatory demonstration of sheep fattening using different improved forage-based supplementary feeding options for yearlings. Twenty-seven model agro-pastoralists, each with ten yearlings of Black Head Somali (BHS) and Local Ethiopian Somali Goats (LESG) (five from each species), were selected based on their prior experience in small ruminant fattening and willingness to participate. The participants were randomly assigned into two groups (BHS finishing and LESG finishing), each provided with a supplementary ration consisting of locally available ingredients (plus 1% common salt). Beneficiary agro-pastoralists, development agents, and livestock experts received training on improved fattening practices and feeding management as part of capacity building and awareness creation. Supplementary feed was introduced to the yearlings at 3 kg/head/day with gradual adaptation over fifteen days. Initial live body weights were recorded, and subsequent weight changes were monitored fortnightly over an eight-week (90-day) period. Data were analyzed using ANOVA and the GLM procedure of SAS (2002). Results revealed a significant (P < 0.05) increase in live body weights over the experimental period. The economic returns obtained from selling the finished BHS and LESG were markedly high, indicating strong profitability of the feeding options. Therefore, both supplementary feeding technologies are recommended for wider scaling to enhance small ruminant fattening and improve the livelihoods of agro-pastoralists in the region.
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Background 
Ethiopia is a home for many livestock species and suitable for livestock production and believed to have the largest livestock population in Africa (Tilahun and Schnidt 2012). The economic contribution of the livestock subsector in Ethiopia is about 12% of the total and 33% of agricultural gross domestic product (GDP) and provides livelihood for 65% of the population (Ayele etal., 2003). An estimate indicates that the country is a home for about 25.5 million sheep and 24.06 million goats. From this 99.8% of the sheep and nearly all goats’ population of the country are local breeds (CSA, 2013).
Somali regional state (SRS) is one of the administrative regions of Ethiopia, which is occupied by large population of pastoralists and Agro-pastoralists. The region has huge livestock potential and wide range of geographical coverage for livestock rearing (IPS, 2002). According to the land use system in the region, livestock grazing and browsing constitutes about 44% (13,950,000 ha) of land mass (IPS, 2002). Similar to the other pastoral areas of the country, livestock keeping has been the main practice of the Somali pastoral and agro-pastoral community who occupy almost all the rangelands of the SRS. Pastoralism is pre-dominant land use management system in the semi-arid and arid lands covering extensive areas of the rangelands in southern and south eastern part of the SRS. Due to different factors like seasonality, poor animal and human health, place enormous stress on the traditional pastoral and land management practices. As a result the productivity and economic contribution of the huge livestock population do not definitely much their number. 
Among the technical factors limiting livestock production, feed scarcity in both quality and quantity and; lack of knowledge to properly produce, manage and utilize locally available feeds and improved ones; lack of sound conservation management practices are the principal ones. This implies the need for developing and introducing innovative researches on feeds and nutrition options; utilization and conservation practices in a participatory manner in the resettlement areas aiming at improving productivity of livestock in the region. 
Ethiopia has above 30 million heads of sheep (CSA, 2017). However, sheep productivity is very low. The average carcass yield of local small ruminant was 8kg which was below the East African (11kg) and the world (12kg) average (Getahun L, 2008). In Ethiopia, the current per capita consumption of meat is 13.9kg/year, being lower than the African and the world per capita averages, which are 27kg/year and 100kg/year, respectively. In Ethiopia, livestock fattening practices by farmers mostly lay on the natural pasture. Traditional fattening practices might not take in to account the nutrient requirement of animals, the level of feeding being either above or below the animal requirements. In such conditions, livestock production mainly depends on increase of animal numbers rather than productivity per animals. Production increment through increase of sheep numbers only may not meet the meat demand of growing population [Shapiro et al, 2015]. The productivity of animals could be increased through improving daily body weight gain of the animals.
Animal fattening is an opportunity for employment and is a means of income generation for the poor, especially the landless and widowed women. Rams fattening is an efficient income-generating option for small-scale farmers and is a source of family employment. Ethiopian female exhibited better skills in sheep husbandry compared to male household (Kiflay S, et al, 2016). However, they are unable to realize substantial benefits due to their low level of business experience, access to technology and participation in local markets. Female are confronted by heavy domestic workload and subsequently face time constraints as well as limited access to resources such as land, credit and production inputs.
In the past, technologies were developed at the research stations without the participation of pastoralists/ agro-pastoralists. Technologies that were generated from the view point of researchers had a little chance in meeting actual pastoralists/ agro-pastoralists’ needs and solving their critical problems. As a result of this, the rates of adoption of the technologies developed in research system were found to be very low and the return said to be insignificant when one compare the investment incurred in research and the outcome from research. Even those pastoralists and agro-pastoralists that had access to available technologies, they were considered as passive recipient of technologies developed in the research stations despite their rich experience, knowledge and capacity both to investigate and generate useful ideas that would guide or assist research.
To this effect, the project will introduce new participatory methodologies that will enhance active participation of pastoralists and agro-pastoralists in research through Pastoralist and Agro Pastoralist Research Group (PRGs) approach with the aim of bringing together pastoralists and researchers to test, adapt and apply new technologies and seek innovative solutions to specific production or business problems identified by targeted beneficiaries. 
Methodology	
[bookmark: _Toc123589068]Description of the study area
This introduction and capacity building activity was conducted on the Agro-pastoralists in Dabafayd kebelle, Godey District, Shebelle Zone. Shebelle is one of eleven Zones of the Somali Region of Ethiopia. It was previously known as Godey, so named after its largest city, Godey. Shebelle is bordered on the west by Afder, on the north by Nogob, on the northeast by Korahey. On the south it borders the Provisional Administrative Line of Somalia along the borders of the Hirshabelle federal states.
The dominant livestock species are camels and goats and sheep (Shoats). Cattle and sheep are more important in the areas around the Kenya/Somalia border at the Gode area but this is not typical of the pastoral zone.  Wealth among the Shebelle Zone is determined by livestock holding, particularly camel and shoat’s ownership.
With all the above potential and opportunities in the Zone, there is no admirable livestock production output. Therefore, by transferring economically feasible shoat fattening technology to this area can bring the bigger impact to the livelihood of the community and it also encourages fattened livestock legal border trade. 
Establishment of target Beneficiaries 
Dabafayd Kebele located on 18 km North of Adadle Woreda which is far from 18km the Gode. Majority of the population in Dabafayd Kebele of Adadle Woreda are agro pastoral community that their livelihood directly depends on the livestock rearing.  GoPARC have livestock & natural resource research sub center that facility the community adaptation of sheep rearing. The other potentiality of Dabafayd Kebele for sheep rearing was the market accessibility and transportation facility because of the Kebele near Gode city which the sheep and goat demand is very high. Therefore, by transferring economically feasible of sheep fattening through the improved forage technology to this area can bring the bigger impact to the livelihood of the community and it also encourages the livestock production practices.
This introduction and capacity building activity were hosted twenty five agro-pastoralists (10 female and 15 male) Dabafayd kebelle, Godey District, Shebelle Zone. Agro-pastoralists were selected based on their previous knowledge of fattening, model farmers; who own at least ten male black head Somali sheep yearlings; willingness to work with researchers; determination to share knowledge and experience with fellow agro-pastoralists; and ability to disseminate the information to the other agro-pastoralists. Though, the participant agro-pastoralists were selected from the 25 model agro-pastoralists in the study area.
Methods of Experimental design
In addition to the 25 model agro-pastoralists, four enumerators (researchers), two extension agents and two experts from the district agricultural bureau were trained on the method and level of feeding improved feeds to fatten small ruminant. Training manual on shoat fattening and management practices, which was translated in Somali language, were prepared and distributed for all trainees for future reference. 
The selected agro-pastoralists were randomly assigned to two treatments by drawing lot: control and finishing group. The agro-pastoralists were asked to bring their selected sheep to Dabafayd kebelle that is ten rams per agro-pastoralists and a total of one hundred sheep included in this study. On the first day of arrival to kebelle the sheep were treated against internal and external parasites. The forage plantation before starting the treatment were planted by agro-pastoralist participants and coordinated technical staffs from Godey Pastoral and Agro-pastoral Research Centre (GoPARC) in Dabafayd kebelle. 
[bookmark: _Toc421109754]Forage Production 
The land was cultivated one times before the onset of rain and at planting additional cultivation was done to prepare a fine seed bed. Two grass species and two legume species was prepared from GoPARC and delivered to the farmers. The seed will purify; select the weed, and other dead, irregular in shape for to increased germination percentage. For same row and alternate row planting patterns 40cm between row spaces. Hand weeding was done once after 30 days in all locations of Alfalfa and Lablab (Legumes) and Elephant and Sudan (grass). Both grass and legume species planted individually.
Grass Legumes which is adequate for animals over the feeding period was collected by growing on the farmer cultivation land, air dried under shade and stored. The forages was thoroughly chopped before offering to the animals without undertaking further processing.
Feed were introduced gradually to experimental animals with increment within ten days period. Sheep in the finishing group were provided a supplementary for a period of 90 days while the control groups were maintained only on grazing. During the experimental period’s, all the animals were allowed to graze freely for 8 hrs per day and the supplementation given at the evening. At the beginning and end of the experiment price were estimated by forming a panel of three local live shoat dealers and the average estimate were used for the economic analysis.

TABLE 1. Nutritional values of the commercial mixed elephant grass and alfalfa hay used in the Experiment 1 and mixed Sudan grass and alfalfa hay used in Experiment 2.
	
	Elephant Grass
	Alfalfa
	Sudan Grass  
	Lablab

	CP
	9.4
	16.8
	10.9
	15.2

	NDF
	71.3
	64.3
	83.0
	70.2

	ADF
	39.2
	47.3
	50.1
	41.5


CP, crude protein; NDF, neutral detergent fiber; ADF, acid detergent fiber
Data Collection and Analysis
were measured at ten days interval after over-night fasting and mean daily live weight gain were calculated by regressing live weight on days of feeding. General linear mode of SAS system (2004) used for analysis of data collected. 
Roles and responsibility of each actor 
In   general the 27 person involved the activity directly and indirectly during the course of action i.e. 25 model agro-pastoralists where responsible carrying out the day to day activities with collaboration of the researchers, extension workers and experts from woreda agricultural office.
Researchers were responsible conduct the initial need assessment and problem Identifications followed by the participatory activity plan and setting up the agro-pastoralists 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 Agro-pastoralists. 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. 
[bookmark: _Toc123589071]Result and Discussion
[bookmark: _Toc123589072]This introduction and capacity building of shoat fattening activity were implemented in collaboration with woreda administration, woreda office of livestock by targeting agro-pastoralists who owned small ruminants. It was also designed to reach other non-participant agro-pastoralists and pastoralists through community mobilization to facilitate the learning process and to popularize the technologies to the wider population whom are not participated in testing of technologies. 
Awareness Creation
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 bureau experts’ knowledge and skill. A multi-disciplinary team constituting of animal production, socio-economic and extension researchers from GoPARC jointly carried out the training and capacity building activity. A total of 28 participants including the 25 model agro-pastoralists have taken part in the training.  
[bookmark: _Toc123589073]Effect of forage supplement intake
Average daily supplement were adjusted according to fifteen days interval body weight gain of the animals in the entire group. This indicate that the animals consumed the same in the entire group and there was no significant difference (P>0.05) in supplement intake. The wet forage supplement was given to the animals based on the recommendation and on average 3kg/head/day were given for all experimental animals.


Table 2, LSM ± SE of Sheep fattening performance
	S/No
	Activities 
	Control group
	Experiment 1
	Experiment 2
	Experiment 3
	Experiment 4

	
	
	
	Elephant Grass + Alfalfa
	Elephant Grass + Lablab
	Sudan Grass + Alfalfa
	Sudan Grass + lablab

	1. 
	Initial BW (kg)
	16.95 ± 1.97
	16.02 ± 1.34
	15.34 ± 1.34
	17.99 ± 0.45
	16.44 ± 0.34

	2. 
	Final BW(kg)
	
	21.19 ± 1.86
	16.39 ± 1.86
	20.65 ± 0.36
	17.89 ± 1.86

	3. 
	TWG (kg)
	
	5. 17 ± 2.60
	1. 05 ± 2.60
	2.66 ± 0.34
	1. 45 ± 2.60

	4. 
	 ADG (gm)
	
	57.44 ± 2.11
	11.66 ± 2.48
	29.55 ± 0.006
	16.11 ± 2.68


IBW (Initial Body Weight), FBW (Final Body Weight), TWG (Total Weight Gain), ADG (Average Daily Gain) T1= free grazing + Elephant Grass + Alfalfa and T2= free grazing +Elephant Grass + Lablab. T3= free grazing + Sudan Grass + Alfalfa and T4= free grazing +Sudan Grass + lablab
The responses of sheep to the forage supplementation in all agro-pastoralist were indicated in table 2. All the sheep performed better in all the groups. The table presents the Least Square Means (LSM) ± Standard Error (SE) of sheep fattening performance across four different supplementary treatments, each combining various forage types. Experiment 1 utilized Elephant Grass with Alfalfa, Experiment 2 paired Elephant Grass with Lablab, Experiment 3 combined Sudan Grass with Alfalfa, and Experiment 4 used Sudan Grass with Lablab.  
In terms of initial body weight (IBW), Experiment 3 (Sudan Grass + Alfalfa) recorded the highest mean weight at 17.99 ± 0.45 kg, indicating a relatively heavier starting point compared to the other groups. Experiment 2 (Elephant Grass + Lablab) had the lowest initial weight at 15.34 ± 1.34 kg, with a higher standard error suggesting greater variability among the animals in this group. Experiments 1 and 4 fell in between, with initial weights of 16.02 ± 1.34 kg and 16.44 ± 0.34 kg, respectively.  
At the end of the experiment, the final body weights (FBW) revealed significant differences. Experiment 1 (Elephant Grass + Alfalfa) achieved the highest final weight of 21.19 ± 1.86 kg, demonstrating substantial growth. Experiment 3 followed closely with 20.65 ± 0.36 kg, while Experiment 4 (Sudan Grass + Lablab) and Experiment 2 lagged behind at 17.89 ± 1.86 kg and 16.39 ± 1.86 kg, respectively. Notably, Experiment 2 showed minimal improvement over its initial weight, indicating poor performance.  
Total weight gain (TWG) further highlighted these disparities. Experiment 1 exhibited the highest gain at 5.17 ± 2.60 kg, followed by Experiment 3 at 2.66 ± 0.34 kg. Experiment 4 and Experiment 2 had significantly lower gains of 1.45 ± 2.60 kg and 1.05 ± 2.60 kg, respectively. The large standard errors in Experiments 1, 2, and 4 suggest considerable variability in individual animal responses, whereas Experiment 3 displayed more consistent results.  
Average daily gain (ADG) reflected these trends, with Experiment 1 leading at 57.44 ± 2.11 gm/day, Experiment 3 at 29.55 ± 0.006 gm/day, Experiment 4 at 16.11 ± 2.68 gm/day, and Experiment 2 at the lowest with 11.66 ± 2.48 gm/day. The exceptionally small standard error in Experiment 3’s ADG indicates highly uniform daily growth rates, while the other experiments showed more variability.  
The findings underscore the superior efficacy of the Elephant Grass + Alfalfa combination (Experiment 1) in promoting sheep growth, as evidenced by the highest final weights, total gains, and daily gains. In contrast, Elephant Grass + Lablab (Experiment 2) performed poorly, with negligible weight increases. Sudan Grass + Alfalfa (Experiment 3) delivered moderate but consistent results, while Sudan Grass + Lablab (Experiment 4) was less effective. The significant differences (P < 0.05) noted in the text likely reflect the statistical superiority of Experiment 1 over the other treatments.  
For practical applications, farmers aiming for optimal sheep fattening should prioritize the Elephant Grass + Alfalfa diet. However, further research is needed to explore the underlying reasons for the poor performance of Lablab-based diets and to assess cost-effectiveness, as economic factors are crucial for adoption by agro-pastoralists. Additionally, the high variability in certain groups warrants investigation into potential influencing factors such as feed quality, animal health, or management practices. Overall, this study provides valuable insights into forage combinations for enhancing sheep productivity, with experiment 1 emerging as the most effective strategy under the given conditions.
The average daily weight gains of sheep forage supplemented in this study were lower than the on-station result of 87 g/head/day, respectively. This can be due to management level of the agro-pastoralists or the experimental period being good season (Gu’u). However, sheep lambs perform better when supplemented with green forage after day time grazing.
Perception on agro-pastoralists
Focus Group Discussions (FGD); 1 FGD with each of the project beneficiaries (Sheep and Goat) constituting of 8 beneficiaries have been done around dabafayd kebelle and thorough discussions have been made regarding how they made use of the feeding green forage and the role of the technology had on improving their livelihoods.
The beneficiaries said that they used to face challenges as they tried practicing fattening or finishing small ruminant for sale due to feed scarcities in their locality and their limited knowledge and skills towards utilization of improved feeds and feeding management also hampered their fattening practices.
In terms of the advantages they obtained from adopting the feeding technological options, the beneficiaries said that apart from the knowledge and skill improvement the feeding technology also had an economical and or livelihood improvement as the net returns obtained from sales of the fattened animals was high as compared to their previous scenarios. 
Conclusion and Recommendations
From this result one can conclude that supplementing sheep growing lambs with improved forage at agro-pastoral condition was resulted with fast growth rate and the animals can be brought to their slaughtering body weight at their early ages. Supplementing these animals with improved forage was also resulted with highest net return. The better economic returns the agro-pastoralists obtained from selling of their finished animals after using this fattening technology boosted the awareness of other agro-pastoralists in the study area. Consequently, higher demand for large-scale scaling up of the technology in the study area arose. From this we can conclude that Black Head Somali Sheep is a potential breed which can be exploited by supplementing improved forage. The partial budget analysis shows that the average gross return and net return were the highest as compared to control group with same breed. In this study highest additional profit and the highest net return on average was obtained from the shoat fattening at PRG conditions. Sheep perform better when supplemented with improved forage after day time grazing. Hence, it is recommended that this fattening technological option be further scaled up to other agro-pastoralists in the study area and other similar ecologies and/or production systems in the region. Therefore, it is recommended that this technological option for fast weight gaining be expanded to other agro-pastoralists in the study area and other comparable agro-ecologies and/or production systems in the region. Furthermore, carrying out additional scaling-up efforts for the technology would entice private investors to see the region's potential and subsequently to invest there. 
Important Lessons Drawn 
Bottom up approach and participatory planning and implementation of any activity is more promising and sustainable than researcher centered ideas. The other important lesson that the community learned during the course of the action was that the existence of the concentrate feed technology and its application /use as of live saving technology during the harsh times and severe prolonged recurrent droughts and for fattening in the normal years that they could earn more. 
Future focus
From the result one can conclude that finishing black head Somali sheep yearlings fed with a supplementary feeding Elephant Grass + Alfalfa diet have shown promising live body weight gains, despite the inescapable variation in management and husbandry practices among model agro-pastoralists as well as the drought that occurred during the experimental period in the study area which made impossible to attain the expected standard weight of 25kg.  The shorter duration, less effort and labor requirement of fattening small ruminant using these feeding technological options; and above all, the better economic returns the agro-pastoralists obtained from selling of their finished animals after using this fattening technology enhanced the awareness of other agro-pastoralists in the study area. Consequently, resulted higher demand for large scale-up of the technologies in the area. It is recommended that this technological solution for quick weight gain be made available to other agro-pastoralists in the study area as well as to other similar production systems in the area. Additional scaling-up initiatives for the technology would also encourage private investors to recognize the region's promise and make an investment there. 
Emerging challenges
Due to the climate hazard that happened during the study period (Prolonged recurrent drought) has limited to attain the expected standard weight gains of 25kg for there was no any pasture to graze.
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