


Participatory Demonstration of improved Common Bean variety “Key Wolaita” among smallholder farmers at Wondo Genet woreda in Sidama Region, Ethiopia 
Abstract 
Common bean is the second widely produced legume after faba bean in Ethiopia, contributing substantially to food security and income generation for farmers. However, its productivity remains low due to disease prevalence, limited access to improved varieties, and weak technology dissemination. This study aimed to; demonstrate the improved common bean variety “Key Wolaita,” assess farmer’s preferences, and determine its on-farm yield performance. The study was conducted in Wondo Genet woreda,the site  purposively selected based on a prior needs assessment, Harmufo kebele and Ten host farmers were randomly selected for the demonstration. Before implementation, training was provided to farmer’s and development agents. The improved variety “and the standard check were demonstrated on each farmer’s field. Field visits and field days were organized to evaluation and promote the technology. Data on farmer’s preferences were collected through individual interview, while grain yield data were collected from randomly selected sample plots. Preference data were analyzed using pairwise comparison of scores, and yield data were analyzed using descriptive statistics. The results showed that the improved variety got a higher preference score (0.60) than standard check (0.40). Similarly, the mean grain yield of the improved variety (33.16 qt ha⁻¹) exceeded that of the standard check (25.83 qt ha⁻¹). These results indicate that the improved variety is both preferred by farmer’s and superior in yield performance under farmer’s conditions, this points strong potential for adoption and for reducing existing yield gaps. Thus, scaling up the variety and improving seed access are recommended to enhance its wider dissemination.
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Introduction
Common bean (Phaseolus vulgaris L.) is a major pulse crop produced for both food and income in Ethiopia. It ranks second after faba bean in area coverage and production volume, accounting for 18.6% of pulse area and 17.3% of total pulse output. The crop is well adapted to altitudes ranging from 1,200 to 2,200 meters above sea level and performs optimally under annual rainfall of 350–500 mm (Mekbib et al., 2002). It also grows best in deep, well-drained soils with a pH range of 5.8 to 6.5, which supports efficient nutrient uptake and root development (Ashango et al., 2017). These characteristics make common bean a resilient crop suitable for diverse agro-ecological conditions (Katungi et al., 2011; FAO, 2023).
Common bean production provides important economic, agronomic, and nutritional benefits. Economically, it contributes about 85% of pulse export earnings. Nutritionally, it plays a vital role in enhancing food security by supplying an affordable source of protein and improving dietary diversity, particularly in developing countries (Katungi et al., 2011; FAO, 2023). Agronomically, the crop improves soil fertility through biological nitrogen fixation, thereby reducing dependence on synthetic fertilizers and supporting sustainable farming systems in lowland and mid-altitude areas (Bareke et al., 2018; Alemu et al., 2020; FAO, 2023).
Despite these advantages, common bean productivity in Ethiopia remains low. The potential yield of improved varieties ranges from 3.0 to 4.0 t ha⁻¹, whereas the national average is about 1.7 t ha⁻¹ and smallholder farmers achieve only 1.2–1.8 t ha⁻¹. This indicates a yield gap of approximately 1.94 t ha⁻¹ (57%) compared to the attainable average yield of 3.5 t ha⁻¹. The gap is mainly attributed to limited adoption of improved varieties, inadequate access to quality seed, disease prevalence, declining soil fertility, moisture stress due to erratic rainfall, and weak promotion of improved production technologies (Fitsum, 2022; Miruts et al., 2024).
Moreover, many smallholder farmers rely on local landraces due to limited access to improved varieties. These local varieties are often more susceptible to pests and diseases and have lower yield potential compared to improved, high-yielding, and disease-resistant varieties (Asfaw et al., 2019). Limited extension services and low farmer awareness of improved technologies further constrain productivity (Abera et al., 2019). Climate variability, particularly erratic rainfall and prolonged drought, also negatively affects production (FAO, 2023). In addition, inadequate access to fertilizers and organic soil amendments restricts farmers from achieving optimal yields (Tadesse et al., 2020). Addressing these constraints through the promotion of improved varieties, integrated pest and disease management, and sustainable soil fertility practices is essential to enhance productivity and strengthen food security and rural livelihoods.
In the Sidama Region, smallholder farmer’s face a significant yield gap in common bean production. A 2025 needs assessment conducted under the Food System Resilience Program (FSRP) by Hawassa Agricultural Research Center in Wondo Genet and Chire woredas revealed limited availability of improved common bean varieties and low average grain yield of about 1.8 t ha⁻¹. The assessment also indicated that farmer’s predominantly rely on Hawassa Dume and local varieties, limiting their access to improved options that could enhance productivity.
To address these challenges, several agricultural research centers in Ethiopia have released improved common bean varieties adapted to different agro-ecological conditions. In 2023, Hawassa Agricultural Research Center released two improved varieties, among which “Key Wolaita” is promising due to its high yield potential, disease resistance, and nutritional value.
Therefore, to bridge the yield gap by aligning identified community constraints with available research outputs, a demonstration of the improved common bean variety “Key Wolaita” was conducted in 2025 at Wondo Genet woreda. The demonstration aimed to promote the variety, assess farmer’s preferences, and evaluate its on-farm grain yield performance under smallholder conditions.





Materials and Methods
Site and Farmer’s Selection approach
 To ensure effective communication and enhance the impact and scalability of the newly introduced common bean technology within the community, a participatory approach was employed for the selection of demonstration sites and host farmer’s. This process was carried out in collaboration with Woreda agricultural officers and Development Agents (DAs), who facilitated the identification of appropriate kebeles and farmer’s.
The process began with the development of clear selection criteria to ensure that the selected sites and farmer’s possessed the necessary conditions for successful implementation and effective knowledge dissemination. Key criteria included the centeredness of the kebele for ease of observation and evaluation of the demonstrated technology, accessibility by road, and the willingness of host farmer’s to actively participate by hosting  demonstration plot  and share knowledge with their peers.
Following this, a thorough screening process was conducted to evaluate potential demonstration sites and candidate farmers against the established criteria. Accordingly, Harmufo kebele was selected from Wondo Genet woreda, and ten host farmers were selected from the kebele to participate in the demonstration.
Implementation Approach
At the initial stage of the demonstration, awareness-creation training was provided to host farmers and Development Agents (DAs) on the relative advantages of the improved common bean variety “Key Wolaita,” as well as on effective field management practices and available technology packages. The training aimed to enhance the knowledge and skills of both host farmer’s and development agents.
Finally, improved common bean seeds and other essential inputs, such as fertilizers and pesticides, were supplied to the participating farmer’s to ensure they had the necessary resources to effectively implement the introduced practices and technologies for improved agricultural productivity.


Evaluation Approach
Periodic evaluations were conducted among host and surrounding farmers, Development Agents (DAs), and other concerned stakeholders to assess the progress and effectiveness of the implemented strategies. These evaluations helped to identify challenges, allowing for necessary adjustments to be made in the approach, and to evaluate the potential of the demonstrated improved common bean technology.
Additionally, a field day was organized with the inclusive participation of concerned bodies and mass media coverage to showcase the field performance of the demonstrated improved common bean technology and to promote technology and knowledge sharing among stakeholders. Furthermore, this was done to ensure the relevance and impact of the technology package and to gather feedback for further research directions.
Methods of Data Collection and Analysis
Data on common bean grain yield and farmer’s preferences were collected to assess both the productivity and acceptability of the improved common bean technology among farmers. To assess the performance of the improved common bean variety, grain yield data were collected by harvesting a selected sample area and measuring the total weight of the yield obtained. This method ensures accurate yield estimation and provides a reliable basis for evaluating productivity.
In addition, data on farmer’s preferences were collected through individual interviews of 10 host farmer’s depending on six traits of variety (table3) using pairwise comparison of traits of the demonstrated variety “Key Wolaita” and its standard check “Hawassa Dume.”
Descriptive statistics were used to analyze the grain yield data and the relative grain yield advantage. Farmer’s preference data were analyzed using pairwise comparison scores of varietal traits by employing a structured evaluation of different attributes based on farmer’s rankings.

Result and discussion 
Demonstration and communication of improved common bean technology through Awareness creation training 
Awareness creation training was provided to farmer’s and DAs on the relative advantages of the demonstrated common bean technology and its agronomic practices (Fig. 1 and Table 1) to strengthen communication and shared responsibility and to enhance knowledge and skills in common bean production technology. It was conducted to create awareness among farmer’s and stakeholders on the objectives, agronomic practices, and management of the demonstrated common bean variety. The participation of farmer’s, development agents, woreda experts, researchers, and other stakeholders strengthened coordination, knowledge exchange, and technology dissemination (table1)
The inclusion of extension personnel and researchers enhanced the scientific and technical understanding of the technology, while farmer’s participation improved practical learning and field-level adoption. Moreover, the involvement of female participants contributed to inclusive participation and wider community awareness. Overall, the training played an important role in improving stakeholders’ capacity and supporting the effective implementation of the participatory demonstration.
This finding is supported by several previous studies. For example, Agricultural Extension research conducted in Ethiopia showed that awareness creation training and regular extension support significantly improved farmers’ knowledge, attitude, and adoption of improved common bean varieties and recommended agronomic practices (Teshome et al., 2021). Similarly, Mulugeta et al. (2022) reported that participatory training and field demonstrations increased farmers’ understanding of improved legume technologies and positively influenced adoption rates through practical learning and stakeholder interaction. In addition, studies by Birhanu and Tesfaye (2023) indicated that training delivered jointly by researchers and extension personnel enhanced farmers’ confidence in improved crop technologies and accelerated technology dissemination among neighboring farmers through farmer-to-farmer information exchange. Furthermore, the involvement of women farmers in training and demonstration activities was reported to improve household-level technology utilization and strengthen community awareness of improved agricultural practices (Gebru et al., 2024).
Besides, diffusion and agricultural innovation theories explain that having sufficient knowledge about new technology is a major determinant of its adoption. In fact, participatory training builds trust, coordination, and accountability among farmer’s (Anderson and Feder, 2007; Klerkx et al., 2012). Awareness creation training improves understanding and increases the rate of innovation adoption among farmer’s (Rogers, 2003; Wossen et al., 2017; Abate et al., 2018).    [image: ][image: C:\Users\Lenovo\Desktop\All files\Camera\IMG_20250821_121251.jpg][image: ][image: ][image: ] 
Fig_1: field photo at training, field visit and field day session 

Table- 1: Training Participants
	Participant list
	                 Sex
	Total 

	
	
	

	
	Male
	Female
	

	Farmer’s 
	7
	3
	10

	Development agents 
	1
	1
	2

	Woreda experts 
	3
	-
	3

	Researchers 
	5
	-
	5

	Others 
	4
	-
	4

	Total 
	20
	4
	24


Source: field data (2025)
Demonstration and communication of improved common bean technology through through Field day
The field day was conducted by participating farmers, development agents, woreda and zonal experts, coordinators, researchers, and media personnel (Fig.1andTable 2). This was done to exhibit technology performance, gather feedback, hand over scaling up responsibilities, and disseminate information via media, Agricultural innovation theory explains and diffusions theory encourages, involvements of stakeholders, physical observation of field performance of the agricultural technology and media coverage  to enhance adopt rate of  new agricultural technology. Table 2 shows that a total of 36 participants attended the field day event, comprising 23 males and 13 females. Farmers accounted for the largest proportion of participants (17), indicating strong involvement of the farming community in the demonstration and evaluation activities. Female participation was particularly higher among farmers, where 10 out of the 17 participants were women, reflecting encouraging inclusion of women farmers in agricultural technology promotion activities.
The participation of development agents (2), woreda experts (4), and researchers (6) demonstrates the collaborative engagement of extension personnel, technical experts, and research staff in supporting the field day program. In addition, other stakeholders (7) also attended the event, which further strengthened information sharing and awareness creation. Overall, the field day created an important platform for experience exchange, technology dissemination, and stakeholder interaction. Indeed, Exhibiting Observable results enhanced understanding and positive perception (Rogers, 2003). Stakeholder participation strengthened trust, communication, and accountability agricultural innovation (Anderson & Feder, 2007; Klerkx et al., 2012). Media coverage extended impact to indirect beneficiaries, supporting broader diffusion of innovation (Wossen et al., 2017; Abate et al., 2018). 
Table-2: Field day participants
	Participant list
	                  Sex
	Total 

	
	Male
	Female
	

	Farmer’s 
	7
	10
	17

	Development agents 
	1
	1
	2

	Woreda experts 
	3
	1
	4

	Researchers 
	6
	-
	6

	Others 
	6
	1
	7

	Total 
	23
	13
	36


Source: Field data (2025)
Assessment of farmer’s preferences 
Across host farmer’s and the six evaluation criteria, the improved common bean variety “Key Wolaita” achieved a higher aggregated mean preference score (0.60) than the standard check “Hawassa Dume” (0.40), indicating its overall preference among participating farmer’s (Table 3). This preference reflects the variety’s alignment with key farmer selection criteria, including yield performance, adaptability to local conditions, and tolerance to prevalent diseases.
The strong preference for “Key Wolaita” is consistent with its higher observed grain yield, which demonstrates its agronomic suitability under smallholder management. Farmer preference is a critical determinant of technology adoption, and varieties that meet local expectations are more likely to be accepted and scaled.

Table-3: Farmer’s preference
	
Criterion 
	Farmer’s Preference score of  each variety =count of  selection frequency
	Mean score per criterion =total frequency/total farmer’s
	Overall mean score = average mean score/No. of  criterion

	
	KW[footnoteRef:1]  [1:  KW:  Key wolait (improved common bean variety )] 

	HD[footnoteRef:2] [2:  HD: Hawasa Dume (standard check common bean variety)] 

	KW
	HD
	KW 
	HD

	Disease resistance 
	6
	4
	0.6
	0.4
	0.1
	0.0667

	Grain yield 
	7
	3
	0.7
	0.3
	0.1167
	0.05

	Pod per plant 
	8
	2
	0.8
	0.2
	0.133
	0.033

	Seed per pod 
	5
	5
	0.5
	0.5
	0.0833
	0.0833

	Seed color 
	6
	4
	0.6
	0.4
	0.1
	0.0667

	Early maturity
	4
	6
	0.4
	0.6
	0.0667
	0.1

	Total points 
	36
	24
	3.6
	2.4
	0.6
	0.4


Source: field data (2025)
On farm Grain Yield performance  
Under farmers’ conditions, the improved common bean variety “Key Wolaita” produced a mean grain yield of 33.16 q/ha, compared to 25.83 q/ha for the standard check “Hawassa Dume,” representing a 28.4% yield advantage. The higher yield of “Key Wolaita” was mainly attributed to its greater pod number per plant, which is an important yield-contributing trait. Both varieties achieved 94–98% of their recommended research potential, indicating strong adaptation to the local agro-ecology and smallholder management practices (Table 4).
The observed performance demonstrates that improved common bean varieties can substantially reduce the existing yield gap under farmers’ conditions. The 2025 FSRP needs assessment indicated that commonly cultivated local bean varieties yield around 18 q/ha in Wondo Genet, showing the considerable productivity advantage of improved varieties. The present finding is also consistent with several previous studies. Abate et al. (2018) reported that improved common bean varieties such as Hawassa Dume and SER-119 produced significantly higher grain yields and were preferred by farmers because of their higher pod number per plant, disease resistance, and market demand. Likewise, Miruts (2022) found that improved common bean varieties demonstrated superior on-farm productivity and adaptability compared with local cultivars in the Central Rift Valley of Ethiopia, confirming their potential to narrow the yield gap under smallholder farming conditions. Furthermore, Ketema and Geleta (2022) indicated that grain yield improvement in common bean is strongly associated with yield-contributing traits such as pod number per plant, seed number, and resistance to major diseases, which supports the superior performance observed for “Key Wolaita.” In addition, Tefera et al. (2025) emphasized that selection of adaptable and high-yielding common bean genotypes can substantially enhance productivity and stability under Ethiopian agro-ecological conditions. Similarly, Mitsu et al. (2024) reported that adoption of improved common bean varieties can reduce nearly 50% of the yield gap compared with traditional landraces.
Table-4: Grain yield performance
	Location 
	Variety (n=10)
	Mean yield in quintal /ha
	Yield advantage (%)
	Mean pods number /plant
	Mean seeds number /pod

	Wondo Genet
	KW(new)
	33.16
	28.4
	25
	6

	
	HD (check)
	25.83
	
	18
	6


Source: field data (2025)
Conclusion and recommendation 
The on-farm demonstration results of the improved common bean variety “key wolaita” in Wondo Genet revealed that the variety has substantial potential to reduce the area-wide yield gap and associated economic losses. In contrast to the standard check “Hawassa Dume,” the improved variety “Key Wolaita” outperformed, achieving higher grain yield and showing better tolerance to angular leaf spot.
The improved variety “Key Wolaita” also received the highest aggregated preference score from farmer’s, reflecting its alignment with local selection criteria, including yield potential, adaptability, and disease resistance. The combination of high productivity, disease tolerance, and farmer preference indicates that the improved common bean variety “Key Wolaita” has strong potential for adoption and scaling, which can narrow the yield gap and improve economic returns for smallholder farmers.
Therefore, collaboration between researchers and extension personnel should be strengthened to scale up the improved common bean variety “Key Wolaita,” thereby popularize the variety and reach a larger number of producers in demonstration location and similar agro-ecologies.
The demonstration has some limitations; in fact the demonstration was conducted with a small sample size of 10 host farmers, in only one kebele, and during a single cropping season, which may limit the broader applicability of the results. Moreover, the study primarily employed descriptive statistical analysis and farmer’s preference rankings without advanced inferential statistical analysis. Variations in environmental conditions, such as soil fertility, rainfall distribution, and field management practices, may also have affected the observed performance of the demonstrated variety. Therefore, additional multi-location and multi-season studies involving larger sample sizes are recommended to improve the robustness and generalizability of the findings.
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