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

[bookmark: _Toc421109737]ABSTRACT

This study was conducted in Adadle District, Somali Regional State, Ethiopia, to evaluate participatory sheep and goat fattening using improved forage-based supplementary feeding for yearlings. Twenty-seven model agro-pastoralists, each with ten yearlings, five Black Head Somali (BHS) and five Local Ethiopian Somali Goats (LESG), were selected based on their prior experience in small ruminant fattening and willingness to participate. Participants were randomly assigned to two groups for BHS and LESG finishing and provided with supplementary rations of locally available feed ingredients, including 1% common salt. Training on improved fattening practices and feeding management was delivered to agro-pastoralists, development agents, and livestock experts to enhance capacity and awareness. Supplementary feed was introduced gradually at 3 kg per head per day over fifteen days, and initial live body weights were recorded. Fortnightly weight measurements were conducted over 90 days, and data were analyzed using ANOVA and the GLM procedure of SAS (2002). Results showed significant (P < 0.05) increases in live body weights for both BHS and LESG yearlings. Economic analysis revealed high returns from selling the finished animals, indicating the profitability of the feeding strategies. The study concludes that these improved forage-based supplementary feeding technologies are effective and recommends their wider adoption to enhance small ruminant production, improve agro-pastoralist livelihoods, and strengthen food security in the region.
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1. [bookmark: _GoBack]Introduction 

Ethiopia’s diverse agro-ecological zones support the largest livestock population in Africa, with approximately 70.3 million cattle, 42.9 million sheep, 52.5 million goats, and 8.1 million camels (CSA, 2021). The livestock sector contributes 18–20% of the national GDP and 35–40% of the agricultural GDP, providing livelihoods for 60–70% of the rural population (ILRI, 2022). Nearly all small ruminants are indigenous breeds, with 99.56% of sheep and 99.88% of goats being local genotypes (FAO, 2021).
The Somali Regional State (SRS) is predominantly inhabited by pastoralist and agro-pastoralist communities, with extensive rangelands that support livestock-based livelihoods (Shapiro et al., 2017; MOA & ILRI, 2013). Pastoralism is the dominant land use system across the semi-arid and arid zones, but recurrent droughts, seasonal variability in water and feed, limited animal health services, and environmental degradation constrain productivity (FAO, 2024).
Feed scarcity, poor knowledge of feed production and management, and inadequate conservation practices are major technical constraints limiting livestock productivity. Ethiopian sheep productivity remains low, with an average carcass yield of 8 kg, below East African (11 kg) and global (12 kg) averages (Getahun, 2008). Per capita meat consumption is also low at 9 kg/year, compared to the African (27 kg/year) and global (100 kg/year) averages (FAO, 2023). Traditional livestock fattening practices rely primarily on natural pasture and often fail to meet animals’ nutritional requirements, resulting in production that depends more on herd size than on individual productivity (World Bank, 2024).
Animal fattening offers employment and income-generating opportunities, particularly for marginalized groups such as landless households and widowed women. Rams fattening is a profitable activity for small-scale farmers, and women often exhibit superior sheep husbandry skills compared to men (Wamatu et al., 2025). Nevertheless, women face challenges due to limited business experience, restricted access to technology, domestic workload, and low participation in local markets.
Historically, livestock technologies were developed with minimal participation from pastoralists and agro-pastoralists, resulting in low adoption and limited returns on research investments. Participatory methodologies, such as the Pastoralist and Agro-Pastoralist Research Group (PRGs) approach, have been introduced to actively involve communities in testing, adapting, and applying new technologies. This approach fosters collaborative solutions to specific production and business challenges, enhancing the relevance and adoption of research outcomes.

2. Materials and Methods

2.1. [bookmark: _Toc123589068] Description of the study area

This study, along with the associated capacity-building activities, was conducted among agro-pastoralists in Dabafayd Kebele, located in Adadle District, Shebelle Zone, Somali Regional State, Ethiopia. Shebelle is one of the eleven zones of the Somali Region. It was formerly known as Godey Zone, named after its largest town, Godey. The zone is bordered by Afder to the west, Nogob to the north, Korahey to the northeast, and by the Provisional Administrative Line of Somalia along the border of the Hirshabelle Federal State to the south.
The major livestock species reared in the area include camels, goats, and sheep ( Sheeps), while cattle are less common except around the Kenya–Somalia border near Godey. Wealth in the Shebelle Zone is primarily determined by livestock ownership, particularly camels and  Sheeps.
Despite its potential for livestock production, the zone has not achieved optimal productivity. Introducing economically feasible  Sheep fattening technologies in this area is expected to significantly improve community livelihoods and promote legal cross-border trade in fattened livestock.

[image: ]
       Figure 1. Study area of Adadle District, Somali Region, Ethiopia

2.2. Establishment of Target Beneficiaries

Dabafayd Kebele is situated approximately 18 km north of Adadle Woreda and 18 km from Gode Town. The majority of the population are agro-pastoralists who depend primarily on livestock rearing for their livelihood. The Godey Pastoral and Agro-Pastoral Research Centre (GoPARC) maintains a livestock and natural resource sub-center in the kebele, which supports community adaptation and the promotion of sheep rearing practices.
The area’s proximity to Gode City provides favorable market access and transportation facilities, as demand for sheep and goats is particularly high. Therefore, the introduction of economically viable sheep fattening practices through improved forage technologies is expected to have a substantial positive impact on the livelihoods of agro-pastoral households and enhance overall livestock productivity.
This activity involved twenty-five (25) agro-pastoralists (10 females and 15 males) from Dabafayd Kebele. Participants were selected based on:
· Prior experience in livestock fattening,
· Ownership of at least ten male Blackhead Somali sheep yearlings,
· Willingness to collaborate with researchers, and
· Commitment to sharing knowledge and disseminating the technology to fellow agro-pastoralists.

2.3. [bookmark: _Toc421109754]Experimental Design

In addition to the 25 model agro-pastoralists, four researchers (enumerators), two extension agents, and two experts from the district agricultural bureau were trained on improved feeding methods for small ruminant fattening. A training manual on  Sheep fattening and management practices, translated into the Somali language, was prepared and distributed to all participants for reference.
The agro-pastoralists were randomly assigned to two treatment groups, control and finishing, by drawing lots. Each participant provided ten rams, resulting in a total of 100 sheep for the study. Upon arrival at the kebele, all animals were treated against internal and external parasites. Prior to the experiment, forage plantations were established by participating agro-pastoralists, coordinated by technical staff from GoPARC.

2.4. Forage Production

The land was cultivated once before the onset of the rainy season and again during planting to ensure a fine seedbed. Two grass species and two legume species were provided by GoPARC, cleaned of impurities and irregular seeds to enhance germination rates. A 40 cm row spacing was maintained for both same-row and alternate-row planting patterns. Hand weeding was conducted once, 30 days after planting, for all forage types. The grass species included Elephant grass (Pennisetum purpureum) and Sudan grass (Sorghum sudanense), while the legume species were Alfalfa (Medicago sativa) and Lablab (Lablab purpureus). These were planted individually on the farmers’ plots. Forages adequate for the feeding period were harvested, air-dried under shade, stored, and later chopped before being fed to the animals. Feed introduction to the experimental animals was gradual over a 10-day adaptation period. Sheep in the finishing group received supplementary feed for 90 days, while the control group grazed naturally. All sheep were allowed to graze for 8 hours daily, with supplementary feeding provided in the evening. At both the beginning and end of the experiment, the market value of the animals was estimated by a panel of three local Sheep traders, and the average value was used for economic analysis.

Table 1. Nutritional Composition of Forage Species
	Parameter
	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



2.5.  Data Collection and Analysis

Body weight measurements were recorded at 10-day intervals after overnight fasting. Mean daily live weight gain was calculated by regressing live weight on feeding days. Data were analyzed using the General Linear Model (GLM) procedure of the SAS statistical software (Version 2004).

2.6.  Roles and responsibilities of each actor 

[bookmark: _Toc123589071]A total of 27 individuals were directly or indirectly involved in the study, including 25 model agro-pastoralists, researchers, extension workers, and district agricultural experts.
· Researchers conducted the initial needs assessment and problem identification, developed participatory work plans, and provided training to extension agents and district experts.
· Woreda pastoral experts and extension workers cascaded training to the community, monitored field implementation, and provided on-site technical backstopping.
· Extension workers were responsible for data recording, ensuring proper feed allocation, and monitoring animal performance at scheduled weight measurement intervals.

3. Result and Discussion

3.1.  Project Outputs

[bookmark: _Toc123589072]This introduction and capacity building of sheep fattening activity were implemented in collaboration with the District administration, the District 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 participate in testing of technologies. 

3.2.  Awareness Creation

Training was the main approach employed to create awareness about the technological option being demonstrated among the pastoralists to capacitate the agro-pastoralist beneficiaries, DAs, and the district agricultural bureau experts’ knowledge and skills. A multi-disciplinary team consisting 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.  

3.3. [bookmark: _Toc123589073] Effect of forage supplement intake
The average daily supplement was adjusted according to the fifteen-day interval body weight gain of the animals in the entire group. This indicates that the animals consumed the same amount 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 was given for all experimental animals.
3.3.1. Performance Response of Sheep to Grass, Legume Forage Supplementation

The performance responses of sheep to grass–legume forage supplementation under agro-pastoral conditions is summarized in Table 2. Overall, all treatment groups showed positive growth performance, though the magnitude of improvement varied across the four experimental diets. The study evaluated the Least Squares Means (LSM) ± Standard Error (SE) for sheep fattening performance under four supplementary treatments:
· Experiment 1: Elephant Grass + Alfalfa
· Experiment 2: Elephant Grass + Lablab
· Experiment 3: Sudan Grass + Alfalfa
· Experiment 4: Sudan Grass + Lablab
Regarding initial body weight (IBW), sheep in Experiment 3 (Sudan Grass + Alfalfa) recorded the highest mean value (17.99 ± 0.45 kg), while Experiment 2 (Elephant Grass + Lablab) had the lowest (15.34 ± 1.34 kg), indicating higher variability among animals in this group. Experiments 1 and 4 showed moderate initial weights (16.02 ± 1.34 kg and 16.44 ± 0.34 kg, respectively). At the end of the trial, final body weights (FBW) differed significantly (P < 0.05). Experiment 1 (Elephant Grass + Alfalfa) yielded the highest final weight (21.19 ± 1.86 kg), followed by Experiment 3 (20.65 ± 0.36 kg). Lower performances were observed in Experiment 4 (17.89 ± 1.86 kg) and Experiment 2 (16.39 ± 1.86 kg), the latter showing minimal improvement over its initial weight.
In terms of total weight gain (TWG), Experiment 1 exhibited the greatest improvement (5.17 ± 2.60 kg), followed by Experiment 3 (2.66 ± 0.34 kg). Experiments 4 and 2 had significantly lower gains (1.45 ± 2.60 kg and 1.05 ± 2.60 kg, respectively), with large standard errors indicating variability in individual responses. Similarly, average daily gain (ADG) followed a comparable pattern. Experiment 1 recorded the highest ADG (57.44 ± 2.11 g/day), while Experiments 3, 4, and 2 showed 29.55 ± 0.006, 16.11 ± 2.68, and 11.66 ± 2.48 g/day, respectively. The small SE observed in Experiment 3 suggests uniform daily growth compared to other treatments.
These findings indicate that the Elephant Grass + Alfalfa combination (Experiment 1) was the most effective in enhancing growth performance, as reflected in the highest FBW, TWG, and ADG values. In contrast, the Elephant Grass + Lablab diet (Experiment 2) resulted in poor growth outcomes, whereas Sudan Grass + Alfalfa (Experiment 3) showed moderate yet consistent results. The observed differences (P < 0.05) confirm the statistical superiority of Experiment 1.
From a practical standpoint, these results suggest that Elephant Grass + Alfalfa is a promising feed strategy for improving sheep fattening performance under agro-pastoral conditions. Nevertheless, further investigation is warranted to determine the factors contributing to the lower performance of Lablab-based diets and to assess their economic feasibility. Variations in management, feed quality, and health status among agro-pastoralists may have contributed to the observed variability.
The average daily weight gains in this study were lower than the on-station report of 87 g/head/day. This discrepancy could be attributed to differences in management practices among agro-pastoralists or the timing of the experiment during the Gu’u (wet) season. However, results confirm that sheep lambs achieve improved performance when supplemented with green forages in addition to daytime grazing.

Table 2. Least-Squares Means 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
	21.19 ± 1.86
	16.39 ± 1.86
	20.65 ± 0.36
	17.89 ± 1.86

	3. 
	TWG (kg)
	9.17 ± 2.6
	5. 17 ± 2.60
	1. 05 ± 2.60
	2.66 ± 0.34
	1. 45 ± 2.60

	4. 
	 ADG (gm)
	76.42 ± 2.11
	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



3.4.  Perception of agro-pastoralists

A Focus Group Discussion (FGD) was conducted with each group of project beneficiaries (sheep and goat fatteners), consisting of eight participants per group, in Dabafayd Kebele. The discussions focused on their experiences in utilizing green forage for feeding and the impact of the technology on their livelihoods. The participants reported that before the intervention, they faced major challenges in fattening or finishing small ruminants for market due to feed scarcity in their area. Their limited knowledge and skills in using improved feeds and managing feeding practices also constrained their fattening efforts. Regarding the benefits gained from adopting the improved feeding technology, the beneficiaries indicated that, in addition to enhanced knowledge and skills, the intervention brought notable economic and livelihood improvements. They emphasized that the net returns from the sale of fattened animals were significantly higher than before the introduction of the technology.

4. Discussion

Sheep's overall weight growth, as reported in Table 2 above, indicates that there are significant differences among the experimental groups (P<0.05). This demonstrates that both body weight and total weight gain increase with higher levels of supplemented feed, particularly when the proportion of protein sources is raised. The current findings are consistent with previous studies by Kochapakdee et al. (1994) and Kabir et al. (2002b), which also reported that body weight and total weight gain improved with increased concentrate supplementation.
Furthermore, the present findings are in agreement with Ascalew and Getachew (2013) and Brihanu and Getachew (2013), who noted that the effect of concentrate feed supplementation on body weight change in Farta and Ogaden sheep increased as the level of concentrate supplementation rose. In the current experiment, body weight also increased as the concentrate level increased. However, the control group showed no significant differences between the groups, displaying only a slight or insignificant increment in body weight and total weight gain. This could be attributed to poor natural pasture feeding without concentrate supplementation. The low nutritive value and high fiber content of poor pasture hinder digestion and nutrient absorption by ruminant microorganisms, leading to a slow growth rate and low body weight gain.

5. Conclusion

The results of this study demonstrate that supplementing growing sheep with improved forage under agro-pastoral conditions significantly enhances growth performance. Sheep receiving forage supplementation achieved faster growth rates and reached slaughter weight at younger ages compared to the control group. Moreover, supplementation led to higher net returns, indicating that the fattening technology is both biologically effective and economically viable.
The improved economic returns obtained by agro-pastoralists from the sale of finished animals after adopting this feeding strategy have also increased awareness and interest among other farmers in the study area. The findings further highlight the strong potential of the Black Head Somali sheep breed, which responds well to improved forage supplementation. Partial budget analysis confirmed that both gross and net returns were higher for supplemented groups than for the control. Overall, the study underscores that sheep perform better when supplemented with improved forage after daytime grazing.

6. Recommendations

Based on the results, it is recommended that the improved forage supplementation technology be scaled up among agro-pastoralists in the study area and extended to other regions with similar ecological and production conditions. Expanding this fattening approach could improve livestock productivity, household income, and food security in pastoral systems.
Furthermore, wider scaling-up initiatives should be supported through capacity-building, training, and community awareness programs. Encouraging private sector investment in forage production and sheep fattening enterprises could further enhance the sustainability and impact of this technology.
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