


Pre-Extension Demonstration of Improved Bread Wheat Variety (Kingbird) under Farmer Conditions in Atote Ule District, Halaba Zone, Ethiopia

Abstract
Wheat is one of the major staple crops in Ethiopia, yet its productivity remains low mainly due to limited access to improved varieties and poor adoption of production technologies. To address this gap, a demonstration study was conducted in Atoteulo District to evaluate and promote the improved bread wheat variety King Bird. The objectives were to popularise the King Bird wheat variety and to evaluate farmers’ perception compared to the local; standard check (Ogolicho). Procedurally, training was given to farmers, development agents, and experts and other stakeholders. Inputs were collected and delivered through the research center. A total of 10 farmers were purposively selected based on their interest in adopting new technologies, willingness to share experiences, and readiness to provide feedback. Improved variety and the local check were planted side by side on 0.25 ha plots in each farmer’s field. Results indicated that King Bird showed a higher grain yield (3.61 t/ha) than  Ogolicho (3.12 t/ha). Farmer preference ranking also revealed that King Bird was favoured due toits high yield potential, attractive seed color, tolerance to major diseases (Septoria,spot blotch, yellow rust, and stem rust rust), Lodging resistance, suitability for fodder, desirable plant height, and better marketability. Therefore, Kingbird is recommended for wider scaleing up in a similar agro- ecological conditions to enhance wheat variety and farmer income.
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Introduction
The domestication of wild plant species for agricultural purposes is believed to have commenced during the Neolithic period, approximately 12,000 years ago, in the Fertile Crescent. This process ultimately led to the cultivation of around 100 major crop species that currently underpin global agriculture, although more than 7,000 plant species may be regarded as semi-cultivated when herbs, spices, medicinal plants, and other useful species are considered (Reynolds and Braun, 2022). Despite the existence of over 50,000 edible plant species worldwide, only about 30 crops contribute approximately 95% of the dietary energy consumed by humans. Concurrently, continued population growth has intensified global food demand, and it is estimated that by 2050 the world will need to provide food for an additional 2.3 billion people (Reynolds and Braun, 2022; Ulukan, 2024).
Among cereal crops, wheat (Triticum spp.) is one of the most economically and nutritionally important members of the Poaceae family. It accounts for nearly 50% of global cereal production and approximately 30% of the international grain trade. Owing to its central role in global food systems, wheat demand is projected to increase by nearly 60% by 2050 (Ananya et al., 2023). Cereals remain indispensable for meeting the nutritional requirements of a growing population, particularly in developing countries where cereal-based farming systems constitute the principal source of dietary energy and essential nutrients (Bahaudin et al., 2022).
In addition to providing carbohydrates, wheat grain serves as an important source of dietary fibre, proteins, vitamins, minerals, and lipids. When consumed alongside legumes or animal-derived protein sources, wheat contributes substantially to a balanced and nutritious diet. Currently, wheat is cultivated on more than 218 million hectares worldwide and represents one of the most extensively traded agricultural commodities globally (Giraldo et al., 2019). On average, 100 g of wheat grain contains approximately 72.0 g carbohydrates, 13.2 g protein, 10.7 g dietary fibre, 2.5 g fat, and 0.4 g sugar, with a moisture content of approximately 11%, providing around 340 kcal of energy (Shewry, 2022; Sendhil et al., 2022).
Despite its global importance, wheat production is increasingly threatened by environmental and climatic challenges. Climate change, particularly the increased frequency and intensity of drought events, poses a significant risk to wheat productivity and global food security. Drought stress alone has been reported to reduce wheat yields by up to 70% under severe conditions (Vijay et al., 2023). Consequently, substantial increases in wheat production will be required to satisfy future food demands. Estimates suggest that global wheat production must increase by approximately 60–70% by 2050 to meet the nutritional requirements of a rapidly expanding population (Langan et al., 2022). Achieving this target will require sustained annual gains in productivity that exceed current rates of yield improvement.
Bread wheat (Triticum aestivum L.; 2n = 6x = 42, AABBDD) accounts for approximately 95% of the global wheat production area and is the predominant wheat species cultivated worldwide. In Ethiopia, bread wheat was introduced during the early 1940s and has become the dominant wheat type since the 1970s, currently occupying more than 90% of the national wheat production area (Hodson et al., 2020; Chilot et al., 2022). Wheat production in Ethiopia plays a critical role in national food security; however, its productivity remains constrained by numerous biotic, abiotic, and socio-economic factors.
Major production challenges include diseases such as rusts, septoria, and fusarium, as well as soil acidity, declining soil fertility, terminal moisture stress, heat stress, monocropping practices, pre-harvest sprouting, and the broader impacts of climate change. Furthermore, rapid population growth, increasing rural-to-urban migration, limited public and private investment in agriculture, weak agricultural extension systems, inappropriate policy frameworks, and low adoption of improved technologies continue to contribute to substantial yield gaps (FAO, 2022).
Addressing these constraints requires not only the development of improved wheat varieties but also effective mechanisms for technology dissemination and farmer engagement. Pre-extension demonstrations represent an important strategy for bridging the gap between agricultural research and farming communities by evaluating improved technologies under farmers’ field conditions and facilitating their adoption (Abate et al., 2018; Tesfaye et al., 2020). In this context, the Hawassa Agricultural Research Center has recently released improved bread wheat varieties, including Kingbird, which exhibits an average grain yield of approximately 39.5 q ha⁻¹ together with enhanced disease tolerance. Therefore, conducting participatory pre-extension demonstrations is essential for assessing the field performance of such varieties, promoting farmer awareness, and accelerating the adoption of improved wheat production technologies.
Objectives
· To demonstrate and popularize improved bread wheat technology 
· To evaluate the yield performance of the improved variety 
· To assess farmers’ preferences and perceptions
Materials and Methods
Description of the Study Area
The pre-extension demonstration of improved bread wheat technology was conducted in Atote Ule District, located in Halaba Zone, Southern Ethiopia. The district lies within an altitude range of 1700 to 2200 meters above sea level, which is considered suitable for bread wheat production. Agro-ecologically, the area is predominantly classified as woinadega (mid-altitude), characterized by moderate climatic conditions that are favorable for cereal crop production.The mean annual temperature of the study area ranges from 17.6°C to 22.5°C, while the annual rainfall varies between 601 and 1200 mm. 

The farming system in the area is predominantly mixed crop-livestock, where crop production and livestock rearing are closely integrated. Wheat is one of the major crops grown in the area, serving as both a staple food source for households and an important source of crop residues used as livestock feed. This dual role of wheat makes it a critical component of the local farming system.

Site and Farmer Selection Procedures
A multi-stage selection procedure was employed to identify appropriate demonstration sites and participating farmers. Initially, consultations and discussions were held with zonal and district agricultural experts to identify potential areas suitable for wheat technology demonstration. Based on these discussions, Atote Ule District was purposively selected due to its high potential for wheat production, accessibility for regular monitoring and supervision, and the presence of farmers interested in participating in the demonstration.

At the kebele level, Tefo kebele was selected for the implementation of the activity. Farmers were then selected in close collaboration with development agents and district agricultural experts. The selection was based on several criteria, including the willingness of farmers to allocate land for the demonstration, their interest in adopting improved agricultural technologies, their readiness to participate in training and evaluation activities, and their willingness to share knowledge and experiences with neighboring farmers.

A total of 10 farmers were selected to host the demonstration plots. The use of this participatory approach ensured that the technology was evaluated under actual farmer-managed conditions, thereby enhancing the credibility, relevance, and potential adoption of the results.

Training and Capacity Building
To facilitate the effective implementation of the demonstration, both theoretical and practical training sessions were provided to participating farmers, development agents, and district agricultural experts. The training focused on key aspects of improved bread wheat production and management practices.

Major topics covered during the training included improved wheat production techniques, agronomic management practices such as land preparation, planting methods, fertilizer application, and weed management, as well as identification and control of major wheat diseases. In addition, training was provided on post-harvest handling practices, including proper harvesting, threshing, storage, and seed quality management.The training sessions played a vital role in enhancing the knowledge and skills of participants, ensuring that the recommended practices were properly implemented across all demonstration plots. This contributed to uniformity in field management and improved the reliability of the evaluation results.

Input Provision and Field Implementation
Improved seed of the bread wheat variety Kingbird was supplied to the participating farmers for the demonstration. The commonly grown local variety (Ogolicho) was used as a standard check for comparison purposes. Each participating farmer allocated 0.25 hectares of land for each variety, resulting in side-by-side plots for the improved and local varieties under similar environmental and management conditions. This arrangement enabled farmers to directly observe and compare the performance of the two varieties in terms of growth, yield, and other agronomic traits.

All recommended agronomic practices were applied uniformly across all demonstration plots to ensure a fair comparison. The seed rate was maintained at 100 kg per hectare. Fertilizer was applied at a rate of 100 kg/ha NPS at planting and 100 kg/ha urea applied in split doses, with one-third applied at planting and the remaining two-thirds applied at the tillering stage. A row spacing of 20 cm was used during planting.

All field management activities, including land preparation, sowing, weeding, and harvesting, were carried out jointly by farmers, researchers, and extension agents. This collaborative approach ensured proper supervision, consistency in management practices, and effective implementation of the demonstration.
Monitoring and evaluation, field visit and field day 
Field visits were organised to raise awareness among farmers and facilitate the exchange of experiences, knowledge, and best agricultural practices. Regular joint monitoring and evaluation activities were conducted throughout the cropping season, accompanied by continuous follow-up actions and the provision of technical support at different crop growth stages. Technical advice and capacity-building interventions were delivered in response to emerging knowledge gaps, skill requirements, and production challenges identified during the implementation process.
Field days are widely recognised as effective extension approaches for promoting the adoption of improved agricultural technologies and practices by demonstrating their performance under actual field conditions. They provide farmers and other stakeholders with opportunities to directly observe the productivity, adaptability, and economic benefits of new technologies, thereby enhancing confidence in their applicability and encouraging wider adoption. Furthermore, field days facilitate knowledge dissemination, stakeholder engagement, and community mobilisation through direct interaction with demonstrated innovations.
Accordingly, a mini field day was organised at the demonstration site to promote stakeholder participation and strengthen linkages among farmers, researchers, extension personnel, and other relevant actors. The event also served as a platform for sharing experiences, discussing challenges and opportunities associated with the demonstrated technology, and communicating key results and recommendations. In addition, structured discussion sessions and result dissemination forums were conducted to enhance knowledge exchange and support informed decision-making regarding future technology adoption and scaling-up initiatives.
Farmers’ preferences and selection criteria 
The varieties were demonstrated, evaluated at crop maturity stage and validated by farmers, agricultural experts, development agents, researchers and other stakeholders based on the following selection criteria. The criteria were tillering capacity, disease tolerance, spike length, seeds per spike, plant height, seed color and size, early maturing, adaptability to their locality, uniformity, and crop stand, marketable and overall yield. Each selection and evaluation criteria were rated using the following rating scale; 1= poor,  2= Good and 3= Very Good

Data Collection Methods
Both quantitative and qualitative data were collected to comprehensively evaluate the performance of the demonstrated wheat technology under farmers’ conditions.



Quantitative Data Collection
Quantitative data included grain yield (measured in quintals per hectare) and the number of farmers participating in training and field day activities. Grain yield data were collected using a standard sampling procedure. Specifically, a 4 m × 4 m quadrat was randomly selected at two locations within each plot. The harvested grain from these sample areas was carefully cleaned, weighed, and converted into yield per hectare.

Qualitative Data Collection
Qualitative data were collected through field observations, household interviews, and focus group discussions with participating farmers. Farmers’ perceptions and preferences regarding the demonstrated varieties were documented. During the evaluation process, farmers assessed the varieties based on several important criteria, including grain yield, disease resistance, lodging resistance, seed color, biomass (fodder) yield, plant height, and marketability. This participatory evaluation provided valuable insights into farmers’ priorities and decision-making processes.

Data Analysis
The collected quantitative data were analyzed using descriptive statistical methods, including mean, minimum, and maximum values, to summarize the performance of the demonstrated varieties. Farmers’ preference data were analyzed using a ranking matrix method. In this approach, scores were assigned to each selection criterion based on farmers’ evaluations, and mean scores were calculated to determine the overall ranking of each variety. This method allowed for systematic comparison of farmer preferences and identification of the most preferred variety based on multiple attributes.

Results and Discussion 
Participation in Training and Field Days 
The demonstration activity involved active participation from farmers, agricultural experts, and researchers. A total of 21 participants attended the training program, including both male and female farmers. The training focused on key aspects of improved bread wheat production and management practices.Similarly, the field day attracted 41 participants, providing an opportunity for wider dissemination of the technology.

Table 1. List of training participant 
	Location
	Gender
	Participants
	

	
	
	Farmers
	Agri-experts
	Researchers
	Other Officers
	Total

	Halaba
	Male (M)
	8 
	4 
	3 
	2 
	17

	
	Female (F)
	2 
	1 
	0 
	1 
	4

	
	Total
	10 
	5 
	3 
	3 
	21 



The involvement of multiple stakeholders enhanced knowledge sharing and created awareness about improved wheat technologies. This finding is consistent with participatory extension approaches widely implemented in Ethiopia, where training and field days play a crucial role in improving farmers’ knowledge and facilitating technology dissemination (Abate et al., 2018; Tesfaye et al., 2020).

Studies on pre-extension and cluster-based wheat demonstrations in Ethiopia have shown that, farmer participation in training and field days significantly increases awareness, strengthens interaction among stakeholders, and accelerates the adoption of improved agricultural technologies (Kebede et al., 2017; Lemessa et al., 2019). Furthermore, participatory approaches allow farmers to evaluate technologies under their own conditions, thereby enhancing trust and acceptance of improved varieties (Tolesa, 2014).
Table 2. Field day participants 
	Location
	Gender
	Participants
	Total

	
	
	Farmers
	Agri-experts
	Researchers
	Other Officers
	

	Atote Ule
	Male (M)
	21 
	4 
	3 
	2 
	30

	
	Female (F)
	8 
	1 
	0 
	2 
	11

	
	Total
	29 
	5 
	3 
	4 
	41 



Grain Yield Performance of Demonstrated Varieties
The improved bread wheat variety Kingbird produced a mean grain yield of 36.1 quintals per hectare, whereas the local variety (Ogolicho) yielded 31.2 quintals per hectare, indicating a yield advantage of approximately 4.9 q/ha. This finding is consistent with several wheat pre-xtension and demonstration studies conducted in Ethiopia. For instance, improved wheat varieties evaluated under farmer-managed conditions in central Ethiopia produced yields ranging from 31.5 to 47.2 q/ha, demonstrating the potential of improved technologies to enhance productivity (Abate et al., 2018). The yield obtained in the current study falls within this range, confirming the adaptability of Kingbird under similar agro-ecological conditions.
Similarly, participatory demonstration studies conducted in southern Ethiopia reported grain yields of 40–42 q/ha for improved bread wheat varieties, including Kingbird (Tesfaye et al., 2020). The relatively lower yield observed in the present study may be attributed to variations in rainfall distribution, soil fertility, and farm management practices.

In another study conducted in Bale Zone, improved wheat varieties yielded 33.5 q/ha, compared to 27.2 q/ha for local varieties, indicating a significant yield advantage (Kebede et al., 2017). This pattern closely aligns with the findings of the present study, where the improved variety outperformed the local check.
Overall, the results confirm that improved wheat varieties consistently provide a yield advantage of 4–10 q/ha over local cultivars under Ethiopian smallholder conditions (Tolesa, 2014).

Table 3. Grain Yield Comparison 
	Variety
	Min (t/ha)
	Max (t/ha)
	Mean (t/ha)

	Kingbird
	3.25
	3.81
	3.61

	Ogolicho
	2.8
	3.35
	3.12



Farmers’ Preference 
Farmers’ evaluation results revealed that Kingbird was the most preferred variety based on multiple criteria, including grain yield, disease resistance, lodging resistance, seed color, biomass yield, plant height, and marketability.

This finding is in strong agreement with previous participatory variety selection studies conducted in Ethiopia, where farmers consistently prioritized yield performance, disease resistance, and market traits when selecting wheat varieties (Kebede et al., 2017). Similarly, Tesfaye et al. (2020) reported that farmers prefer improved wheat varieties that combine high productivity with resistance to major diseases such as rust.
The importance of disease resistance observed in this study is particularly relevant, as wheat diseases such as stem rust, yellow rust, and Septoria are major constraints to production in Ethiopia (Abate et al., 2018). Varieties with improved resistance are therefore more likely to be adopted by farmers.

In addition, farmers in this study valued the fodder (straw) yield of the variety, which is consistent with the mixed crop-livestock farming system in Ethiopia. Previous studies have also indicated that farmers consider both grain and biomass yield when evaluating crop varieties (Tolesa, 2014).
 
Table 4. Farmers preference rank
	S.No
	Selection Criteria
	 New variety (Kingbird)
	Standard Check (Ogolicho)

	
	
	VG
	G
	P
	Weighted  Mean
	VG
	G
	P
	Weighted  Mean

	1
	Productivity/Yield
	3
	2
	0
	2.6
	2
	3
	0
	2.4

	2
	Seed Color
	4
	1
	0
	2.8
	1
	1
	3
	1.6

	3
	Disease Tolerance
	4
	1
	0
	2.8
	0
	2
	3
	1.4

	4
	Lodging Resistance
	3
	2
	0
	2.6
	2
	3
	0
	2.4

	5
	Fodder Purpose
	3
	2
	0
	2.6
	3
	2
	0
	2.6

	6
	Plant Height
	4
	1
	0
	2.8
	2
	3
	0
	2.4

	7
	Marketability
	4
	1
	0
	2.8
	2
	2
	1
	2.2

	
	Mean Score
	
	
	
	3.6
	
	
	
	1.7

	
	Overall Score %
	72%
	28%
	0%
	
	26%
	54%
	20%
	

	
	Final Rank
	
	
	
	1st 
	
	
	
	2nd



Conclusion 
The results of the pre-extension demonstration clearly indicated that the newly introduced bread wheat variety Kingbird exhibited superior grain yield performance compared to the local standard check (Ogolicho). The mean grain yield of Kingbird was recorded at 3.61 t/ha, whereas the local variety produced 3.12 t/ha, demonstrating a noticeable yield advantage under farmers’ field conditions. This yield improvement highlights the potential of the improved variety to 
enhance wheat productivity and contribute to food security in the study area.

In addition to its higher yield performance, the participatory evaluation conducted with farmers revealed a strong preference for Kingbird over the local variety. Farmers ranked Kingbird first based on several important agronomic and market-related traits. These included its high yield potential, desirable seed color, and strong tolerance to major wheat diseases such as Septoria, spot blotch, yellow rust, and stem rust. Moreover, the variety showed good lodging resistance, appropriate plant height, and higher biomass production, making it suitable for both grain and fodder purposes. Its favorable marketability further increased its attractiveness to farmers.
The combined advantages of higher productivity, disease resistance, and farmer acceptance indicate that Kingbird is a well-adapted and promising variety for the target area and similar agro-ecological conditions.
Recommendations
· The improved bread wheat variety Kingbird should be scaled up and disseminated widely in areas with similar agro-ecological conditions to enhance wheat production and productivity. 
· Agricultural extension services should strengthen farmer training and field demonstrations to promote awareness and adoption of the variety. 
· Efforts should be made to ensure sustainable and timely availability of quality seed of Kingbird to farmers. 
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