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1. Introduction

Abstract

Despite a large area under cultivation, the mean yield of wheat per hectare is low
in Ethiopia. Limited access to improved wheat varieties and other relevant technol-
ogies is one of the contributing factors to low productivity. Popularization of better-
performing wheat varieties is important to solve these problems for producers.
Therefore, this study was undertaken to enhance the productivity of wheat by
demonstrating early maturing and high-yielding wheat varieties with improved
management practices in the 2025 Meher cropping season at Melo-Koza district,
Gofa Zone of Southern Ethiopia. One kebele was selected purposively based on
the convenience of the area for the technology. One kebele was purposively se-
lected, and 98 farmers cultivated a total of 50 hectares using recommended agro-
nomic practices (seed rate 125 kg/ha, NPS 100 kg/ha, UREA 100 kg/ha, row spac-
ing 20 cm). Mean grain yield from 15 randomly sampled farmer fields was 4,950
kg/ha (range: 4,633-5,462 kg/ha), which exceeded the reported district average of
3,100 kg/ha. Weeding and other management practices were done as required. The
crop performed well on all farmers’ fields. However, as this demonstration lacked
a concurrent control or replicated treatment structure, the observed yield difference
cannot be attributed causally to the intervention. Field-day participants (n=102)
provided positive feedback on the variety’s germination, yield potential, and seed
uniformity. We recommend that the technology be further evaluated through rep-
licated on-farm trials before wide-scale dissemination. Thus, we recommend that
the technology be further disseminated on a wide scale to address wide areas of the
community through Agricultural extension systems, with its full package including
agronomic practices.
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Attributes; clustering approach; mean grain yield; farmers’ perception score; mois-
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Africa spends USD 85 billion annually on food imports, of which 15% is spent on wheat imports alone. Wheat
imports are particularly high for countries in Northern Africa, which are responsible for 59% of Africa’s wheat
import bill, followed by countries in Western (19%) and Eastern Africa (14%) [1]. Moreover, Africa’s wheat import
bill has been increasing over the past 2 decades at the rate of 9% per year due to rapid population growth,
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urbanization, and reduced consumption of coarse grains [2].

Wheat is one of the most important staple crops grown in Ethiopia. It ranks third in terms of cultivated area, after
tef and maize, and is cultivated on approximately 1.69 million hectares, delivering about 4.56 million tons of grain
[31].

Ethiopia is one of the largest wheat-producing countries in sub-Saharan Africa [4]. Ethiopia is the second-largest
producer of wheat in Africa, next to South Africa, in terms of total wheat area coverage and the amount produced
[5]. Currently, Ethiopia has given top priority to wheat production, both as a source of food for consumers and as
an income source for farmers [6]. There are 4.7 million wheat-producing farmers in Ethiopia; among them, 78%
live in the Oromia and Amhara regions. The South Ethiopia region accounts for 13%, and the Tigray region accounts
for only 8%. Less than 1% of the wheat-producing farmers are found in other regions of the country. Those four
administrative regions contribute more than 90% of national wheat production: Oromia, Amhara, South Ethiopia,
and Tigray [7]. For their wheat production input (seed), the annual certified seed supply covers only about 10% of
the area for the wheat crop [8].

Production and marketing of bread wheat are constrained by farmers’ limited access to improved wheat seed.
This arises from many factors that directly or indirectly affect the adoption rate of improved wheat varieties; farmers
low purchasing capacity due to a shortage of required credit, variability in seed quality, problems with the availa-
bility and timely delivery of improved seed, and insufficient delivery quantities are major problems. Even though
wheat is an important cereal in Ethiopia’s production systems, wheat yields are relatively low. Recent estimates
show that wheat farmers in Ethiopia produce, on average, 2.1 t/ha, well below the experimental level [9]. This is
due to several socioeconomic, abiotic, and biotic constraints that combine to explain these yield gaps. The use of
modern production-enhancing inputs, such as certified seeds and fertilizers, among wheat farmers in Ethiopia is
remarkably low. Fertilizer application rates on fertilized lands are estimated at 48 kg/ha, which is well below the
average recommended rate of 200 kg/ha.

Research findings revealed that only 30 per cent of the land under major crops in Southern Ethiopia was covered
by improved seed, and with regard to the productivity of improved seeds, an overall productivity difference of about
35 per cent per hectare was estimated for improved seed users [10]. To solve the wheat productivity problem, ex-
tending the improved wheat varieties together with the recommended wheat production technology packages has a
peerless role. [11]. Other research finding also reveals that the effective use of full-package interventions to support
smallholders’ adoption of agricultural technology solves 70% of productivity constraints. [12]. Therefore, this clus-
ter-based, large-scale wheat demonstration was initiated to demonstrate wheat production packages in a cluster-
based approach, to measure wheat productivity on the farm level, and to assess farmers’ feedback on demonstrated
wheat production packages. Ultimately, the demonstration aimed to improve wheat production and productivity
among smallholder farmers through the following objectives:

e To increase awareness among farmers, Development agents, and other stakeholders about improved wheat
technology with recommended packages.

e To improve the productivity of wheat through improved production practices in the study areas.

e To investigate the farmers’ perception toward improved wheat technology in the study area.

B

2. Methods
2.1 Description of the Study Area

The activity was implemented in Melokoza district of Gofa Zone among potential wheat-producing districts of
Southern Ethiopia in the 2024/25 cropping season. Melokoza district is located at an altitude of 900 m; longitude
036°28°07°N and latitude 06°25°03” E. It has three agro-ecologies: Dega (21.73%), Woyna (52.43%), and Kola
(25.84%). The soil of the district is mainly clay-loam (50%), sand-loam (35%), and clay (15%). The district has two
rainy seasons: the Meher season (July to October) and the Belg season (from the last week of January to April).
Altitude ranges from 1900 to 2900 meters above sea level. The maximum rainfall is 600 mm, the minimum is 400
mm, and the average annual rainfall is 500 mm. The maximum temperature is 27.5°C and the minimum temperature
is 15.1 °C.
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Figure 1. Map of the study area.

Source: Extracted from WGS 1984 UTM-Zone 37N
2.2 Design and Sample

The study was conducted in the Gofa Zone of Southern Ethiopia. One district (Melokoza), one kebele (Gayisa), and
98 farmers were purposively selected based on the potential for wheat production, availability of sufficient farmland,
and willingness to participate (Table 1). The farmers were selected in collaboration with the Kebele Development
Agents of the respective districts. These 98 farmers were grouped into 5 clusters.

Table 1. Area covered by large-scale demonstration of wheat technology

No of selected farmers
Region Zone District Variety No clusters Hectares
Male Female

South Ethiopia Gofa Melokoza 96 2 Wane 5 50

2.3 Mode of Implementation

After reaching an agreement with the farmers on the implementation of the activities, training was provided for 110
farmers, 4 Development Agents, and 15 administrative bodies (Table 2). The training covered fertilizer types, ap-
plication rates and timing, crop management practices, and postharvest activities. All necessary inputs were col-
lected through the collaborative contributions of both Arba Minch Agricultural Research Center and South Ethiopia
Bureau of Agriculture. Indeed, improved wheat seed, capacity-building training, and field days were adjusted from
the research center, and fertilizers (50 quintals of NPS and 50 quintals of UREA) were delivered by the Bureau of
Agriculture. Additionally, important chemicals (ridomel and tilt) were collected under the responsibility of the
Melo-Koza district office of Agriculture. Then, input distribution was done by considering the selected land size for
a demonstration from each beneficiary farmer, which was accomplished through the collaborative responsibility of
Kebele Development Agents coordinators, the Kebele chief administrative, experts from the district office of Agri-
culture, and respective researchers from the research center.

All necessary agronomic practices were done carefully, starting from land preparation up to yield harvesting,
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under the joint responsibility of host farmers, kebele officials, and district Agricultural officers and researchers in
their respective roles. The farming activity was conducted three times: twice before sowing and once during sowing.
During this time, farmers’ land preparation was checked, and farmers were organized by the Farmers’ Research
Extension Group (FREG) and well-trained on agronomic practices of the crop. Each cluster has 1 FREG. The
FREGs assigned their leaders, and they talked together about different issues and worked in close relationships with
researchers and development agents.

Table 2. Number of training participants

District
S.No Participants Melokoza Grand total
Male Female

1 Farmers 102 8 110

2 Kebele Development agents 4 - 4

3 District Agriculture Office ex- 13 ) 15

perts and other stakeholders

Total 119 10 129

2.4 Stake Holders Responsibility Share

During the demonstration, the stakeholders involved and their responsibility in the demonstration was shown here
under (Figure 2). The zone and district bureaus of agriculture handed over the work at the end of the demonstration.

Arba Minch Agricultural Research Center

Give training to farmers and other experts
Input supply (improved seed

Provision of technical support

Data collection, follow up and organizing
farmers field day

Extension (Respective Region, Zone, District
and kebeles level

+  Provision of inputs (NPS, UREA and Agro-
chemicals)

#  Facilitation from site selection up to field
day
¢ Continuous and closely follow up of the
activity

Farmers

®  Implementing all agronomic practices according to provided
trainings

®  Field management of the activity

®  Active participation in FREG and sharing experience with

others

Figure 2. Responsibility of the stakeholders in the demonstration.

Source: Own sketch
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2.5 Implementation Design

After training, all agronomic management practices like ploughing, weeding, and others were applied by farmers
according to the recommendations (Table 3). It is important to note that this activity was designed as a non-repli-
cated demonstration, not as a controlled experiment. No control treatment (e.g., local variety under farmer practice)
was included, and plots were not replicated across sites. Therefore, the yield data reported here are descriptive only
and do not support causal inference regarding the variety’s performance relative to alternatives.

Table 3. Agronomic recommendations used for improved wheat production

No Practices Recommendations/Technologies used

1 Type of variety used Wane

2 Land size (ha) S0hectares

3 Number of clusters 5

4 Land preparation 3-4 times Ploughing

5 Sowing time Mid July

6 Seed rate (Kg ha-1) 125

7 Planting depth(cm) 5, through drilling

8 Spacing(cm) 20cm between row and 10cm between plant

9 Fertilizer rate (Kg ha-1) NPS; 100, UREA: 100 (1/3 at planting and 2/3 at knee height)
10 Weed Management Twice hand weeding at 25-30 days and 55- 60 days

11 Disease and pest control Biological controlling for weed and application of chemicals
12 Harvesting At the 4th months

2.6 Evaluation and Monitoring

Evaluation and monitoring are integral components of our project’s framework. Employing a variety of assessment
techniques, we will ensure a thorough understanding of the project’s outcomes. We recognize that stakeholder in-
volvement and active feedback mechanisms from farmers will be vital to adapting the project to maximize benefits
and align with local needs. Evaluations were conducted with farmers and interested organizations at every stage of
development. Farmers and other stakeholders had opportunities to observe and assess the demonstrated technology,
particularly during the germination, flowering, and harvesting stages. Farmers sow the seeds on their farms accord-
ing to the provided training and follow-ups and essential advice from respective researchers and extension an agent
was given, and on-farm knowledge-sharing sessions were undertaken.

2.7 Method of Data Collection and Analysis

From the 98 participating farmers, Fifteen of the 98 participating farmers were selected using stratified random
sampling, with field accessibility and farmers’ willingness to participate considered in the selection process. From
each selected field, three 2 m % 2 m quadrats were placed along a diagonal transect, avoiding field edges. All spikes
within each quadrat were harvested, threshed, and weighed. Grain moisture content was measured using a portable
moisture meter (Model X, Brand), and yield was adjusted to a 12.5% moisture level and then converted to Kg/ha
bases and calculated as follows:

Actual grain yiled«*100—-M

100-M

Adjusted grain yield(:—j) = (1)

Where M is the measured moisture content in grain, and D is the designated moisture content (12.5%).

The three quadrat measurements per field were averaged to obtain field-level yield. Farmers’ feedback on the
demonstrated technology (likes and dislikes, which form the basis for the plant breeding process) and farmers’
perceptions toward the technology were also collected using checklists through interviews and discussions. Under-
standing farmers’ perceptions of the technologies introduced during the demonstration is crucial. By engaging in
focus group discussions, we can gain insights into their experiences, both positive and negative; this is essential for
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fostering a conducive environment for technology adoption.

The collected grain yield data were entered into SPSS (Version 27) and analyzed using mean, minimum, maxi-
mum, percentages, and standard deviation, and presented using tables and graphs. The means were compared at the
5% level of significance. Additionally, farmers’ perceptions and feedback from other stakeholders were analyzed
using a Likert scale with mean perception scores. Likert scales are rating scales with some “anchors” that can be
numerically or verbally displayed to allow measurements of a given item or question. The farmer’s feedback was
analyzed and interpreted qualitatively.

3. Results and Discussion
3.1 Grain Yield Performance of Wane Bread Wheat Variety

The collection of sample grain yield data was done collaboratively with Agricultural technology transfer researchers
from Arba Minch Agricultural Research Center and district and kebele crop experts of the study site from 15 farmers.
Before measuring the mean grain yield, the grain yield was adjusted to 12.5% to avoid the effect of moisture content.
Accordingly, the grain yield performance of the wane variety is 4965 Kg/ha (Table 4). Yield data were collected
from 15 randomly selected farmer fields out of the 98 beneficiary fields, with three 2 m x 2 m quadrats sampled
from each field. The mean grain yield (49.65 quintal/ha) exceeded the reported district average of 31 quintal/ha.
The mean grain yield was also greater than the national average yield (3.1 ton/ha) [13] and the Central Ethiopia and
district productivity. However, because no control plots were included, the contribution of the variety versus the
agronomic management package versus other factors (e.g., selection bias, Hawthorne effect) cannot be determined.”

Table 4. Grain yield performance of improved bread wheat technology

District Kebele Variety Grain yield in quintals per hectare
Minimum Maximum Mean SD SE Ccv
Melokoza Gayisa Wane 4633 5462 4965 20.7 3.78 4.18

Notes: SD= Standard Deviation, SE= Standard Error, CV= Coefficient of variation
3.2 Farmers’ Perception Toward Cluster-based Bread Wheat Technology

Farmers have a wide range of knowledge, but lack statistical tools to test the hypothesis and a control treatment for
comparison. Six positive and four negative questions with Likert scale values were prepared. Farmers were asked
to give a score:

* For positive perception values were agree = 1, disagree = -1, do not know = 0.

** For negative perception values were agree = -1, disagree= 1, do not know = 0.

In terms of farmers’ perceptions collected in the form of interviews with focus group discussions, on average, 12
out of 15 farmers agreed that the variety had good germination (Table 5).

Table 5. Farmers Perception on wane variety (n= 15)

S.No Positive perception* Agree Disagree Not known
1 Good seed germination performance 15 0 0
2 High tilling capacity 11 2 2
3 High yield compared to former varieties 14 1 0
4 Seed uniformity and seed color 13 1 1
5 Lodging resistance 12 2 1
6 Taste not good as local variety 13 9 3
7 Easly attacked by disease 2 10 3
8 Difficult to thresh 1 11 2
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3.3 Field Days and Farmers Feedback

To raise farmers’ awareness of the performance of the bread wheat technology, a field day was organized at the
crop maturity stage, and farmers, Development Agents, researchers, and other experts from different sectors were
invited to attend the farmers’ field day, and feedback was forwarded to stakeholders. A total of 102 participants
attended the field-day events (Table 6). The technology was promoted through Facebook and South TV and radio
to those who couldn’t participate in the program directly. Farmers appreciated the variety demonstrated, its Agro-
nomic practices and approaches compared to their former cultivars and agronomic practices. A Farmer-extension-
researcher linkage creates an opportunity for joint participation in problem identification, planning, implementation,
and finding solutions for society using top-down extension approaches.

Table 6. Number of participants for the field day events in Melokoza District

Location Field day participants Total
Farmers Development agents Other experts including Invited guests
researchers
Melokoza Male Female Male Female Male Female Male Female Male Female
60 13 4 - 11 1 12 1 87 15

3.4 Challenges Faced and Measures Taken During the Demonstration

No project is without its challenges, and this demonstration was no exception. Various obstacles ranging from cli-
matic unpredictability to pest pressures emerged during the course of implementation. However, it is through these
challenges that we have gathered critical insights that will inform future adaptations and ensure resilient agricultural
practices moving forward. The common challenges faced during the demonstration and the measures taken by the
researchers and stakeholders are presented in Table 7.

Table 7. Challenges faced and measures taken during the demonstration

S.No Encountered challenges Measures taken
1 Demonstration site far from main road and research center CA;I?;E?SH‘% focal person at kebele level and daily telephone
2 Budget shortage on critical time Working in collaboration with others departments
3 Heavy rain fall at time of sowing
Using other means rather than car to deliver inputs for
4 Poor road access
farmers and for follow up
5 Infestation of rust disease and absence of chemicals Searching for chemicals from other sites
6 Topography of the area not suitable for cluster approach Managing number of participants in cluster in relation to

the areas topography

3.5 Lessons Learned

Multi-stakeholder participation in a cluster-based approach reduces the time of adoption of the technology in the
community because of the multiple interactions of stakeholders through direct and indirect meetings. Cluster-based
activities can create opportunities for farmers or concerned bodies to collaborate, share knowledge, and build net-
works. Again, it needs time to convince farmers and understand existing practices and socio-economic aspects be-
fore delivering the technology. Cluster-based large-scale demonstration helps researchers to reach more farmers
simultaneously and can lead to improved productivity, efficiency, and innovation in the agricultural sector.

4. Conclusion and Recommendations

Wheat is one of the most important staple crops grown in Ethiopia, but its average productivity is low due to biotic
factors (rust, pests) and abiotic factors (inappropriate usage of production packages, inappropriate application of
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agronomic practices). To overcome low wheat productivity, demonstrating research-proven wheat technologies to
farmers is an important means of increasing farm-level wheat productivity and, consequently, national wheat
productivity. Hence, this cluster-based demonstration of wheat production technology package was conducted to
demonstrate wheat production technology packages to the farmers, to measure farm-level wheat productivity, and
to assess farmers’ feedback on wheat technology packages. To operationalize the objectives, a demonstration site
was selected purposively by considering the wheat production potential of the area, land availability, and road ac-
cessibility to the demonstration site. Accordingly, Melokoza was selected from the Gofa Zone, South Ethiopia; one
sample kebele (Gayisa) was selected. Before implementation of the demonstration, awareness-creation training was
given to selected farmers, development agents, and other agricultural experts. Focused production packages for the
demonstration were land preparation, improved wheat seed rate, fertilizer rate, and agrochemical usage. Evaluation
of the demonstration was done through field visits, field days, and evaluation at the harvesting and threshing stages
to meet the aim of popularization of wheat technology packages by demonstrating field performance of the demon-
stration. The demonstrated bread wheat variety (Wane) performed best. Its average grain yield is 49.5 quintals per
hectare. The result of the demonstration showed that using recommended full packages for agricultural technology
could increase the production and productivity of farmers. The farmers appreciated the wheat variety in terms of
grain yield, good germination, and seed uniformity and color. Hence, the lesson obtained from the demonstration
pointed out that making effective communication with farmers and strengthening the research-farmers-extension
linkage is an important way to disseminate research findings to farmers and further improve agricultural productivity.
Therefore, the district and zonal offices of Agriculture should expand and address the technology with its full pack-
ages to wide areas of the community through different means of the extension system, and further production and
maintenance of seed for the next season should be strongly conducted.

Acknowledgements

The authors would like to acknowledge the South Ethiopia Agricultural Research Institute Arba Minch Agricultural
Research Center Food System Resilience Program (FSRP) for financing this study. The authors would like to thank
colleagues of the Gofa Zone Melo-Koza District Agricultural Office for helping with site and farmer selection, as
well as data collection for the study. The authors also acknowledge farmers for their participation from the beginning
to the final data collection of the activity.

Funding

No funds have been received for this work.

References

[1] FAO. FAOStat [Internet]. 2021 [cited 2025 Oct 20]. Available from: https://www.fao.org/faostat/en/#data

[2] Tadesse W, Bishaw Z, Assefa S. Wheat production and breeding in sub-Saharan Africa climate change. Int J Clim Chang Strateg
Manag. 2019;11:696-715.

[3] CSA (Central Statistical Agency). Area and production of major crops. Addis Ababa: CSA; 2016/17.

[4] Minot N, Warner J, Lemma S, Kasa L, Gashaw A, Rashid S. The wheat supply chain in Ethiopia: Patterns, trends, and policy
options. Gates Open Res. 2019;3(174):174.

[5] Mussema R, Kassa B, Alemu D, Shahidur R. Determinants of crop diversification in Ethiopia: Evidence from Oromia region.
Ethiop J Agric Sci. 2015;25(2):65-76.

[6] Mengistu M. Review on the determinants of the market supply of wheat in Ethiopia. Int J Bus Econ Res. 2021;10(3):94-98.

[7] Abeyo B, Gebre D, Fitta T, Badebo A. Seed multiplication and delivery of high yielding rust resistant bread and durum wheat
varieties to Ethiopian farmers: Lessons from the wheat seed scaling project. Addis Ababa: CIMMYT; 2020.

[8] Bishaw Z, Louwaars N. Evolution of seed policy and strategies and implications for Ethiopian seed systems development. In:
T.W., editor. Defining moments in Ethiopian seed system. Wageningen: Wageningen University; 2012.

[9] FAO. Food balance sheets [Internet]. Rome: FAO; 2014 [cited 2025 Oct 15]. Available from:
http://faostat3.fao.org/download/FB/FBS/E

[10] Kassa T, Merkine M. Assessment of improved crop seed utilization status in selected districts of southwestern Ethiopia. Cogent
Food Agric. 2020;6(1):1816252.

[11] Tsegaye, Bekele. Impacts of adoption of improved wheat technologies on households’ food consumption in southeastern Ethiopia

DOI: 10.26855/ijfsa.2026.09.004 238 International Journal of Food Science and Agriculture



Lakamo Liben, Melese Ejamo, Abebaw Bergena, Anteneh Bulke

[conference paper]. In: International Association of Agricultural Economists (IAAE) Triennial Conference; 2012 Aug 18-24; Foz
do Iguagu, Brazil.

[12] Tadesse M. Review on participatory small-scale irrigation schemes and small-scale rainwater harvesting technology development
and its contribution to household food security in Ethiopia. Int J Water Resour Environ Eng. 2017 Mar.

[13] Getachew D. Cluster-based demonstration of improved wheat varieties in central Ethiopia. Trends Agric Sci. 2026.
doi:10.17311/tas.2025.332.340.

[14] Lakamo L, Tadele H. Cluster based large scale demonstration and popularization of improved bread wheat technologies at Yem-
Special District, southern Ethiopia. Res Rev J Crop Sci Technol. 2023;12(1):19-23.

DOI: 10.26855/ijfsa.2026.09.004 239 International Journal of Food Science and Agriculture



