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Abstract 
Pre-extension demonstration of recently released bread wheat varieties were carried out in 

Adaba and Dodola districts from West Arsi zone, and Sinana, Agarfa, Gassara and Ginnir 

districts from Bale zone during 2017/18 main cropping season. The demonstration was 

conducted on 11 representative farmersô fields with the main objective of demonstrating and 

selecting best performing bread wheat variety/ies with its full packages. An improved variety 

(Dambal) was demonstrated and compared with one standard check (Sannate) and one farmersô 

variety (Hidase) on a plot size of 20m x 20m. About 160 farmers and 23 experts were 

participated on evaluation and selection of the best performing variety. Farmers were 

encouraged to select the variety/ies of their interest by their own evaluation criteria. Combined 

analysis of variance revealed significant variation among the varieties in terms of number of 

fertile tillers per plant; and high significant variation was observed in terms of numbers of seed 

per spike. Moreover, Dambal and Sannate varieties had 9.3% and 20.1 yield advantage over 

Hidase variety respectively. Pair wise ranking result indicated disease tolerance, high yielding 

and high numbers of fertile tillers were the top three important criteria considered by farmers in 

variety selection. Sannate variety was selected first due to its disease tolerance, high yielding 

capacity, high number of tillers (>10), seeds/spike (>60), good crop stand. Dambal variety was 

selected second for its attractive uniformity in the plot, attractive seed color, good crop stand, 

resistance to lodging. Therefore, Dambal variety should be further promoted in the study areas 

and in similar agro-ecologies as an alternative bread wheat variety. 

 

Key words: Bread Wheat, Dambal, PVS, Varietal Traits, Yield Advantage,  

 

In troduction 
Bread wheat (Triticum aestivum L.) is one of the most staple food crops in the world and is one 

of the most important cereal crop cultivated in Ethiopia. Ethiopia is the largest wheat producer 

country in sub Saharan Africa (FAOSTAT, 2014).  In  Ethiopia wheat  is cultivated on over 1.6 

million hectares of land, accounting for  13.33%  of  the  total grain crop area, with  an  annual 

production of 4.2  million tons, contributing about 15.81%  of the total grain production (CSA, 

2015). Wheat is largely grown in the mid and highland areas of Ethiopia spanning at altitudes of 

1500 to 3000 m above sea level (m.a.s.l).  However, it is mainly grown between1800 to 2500 

m.a.s.l in the country (Winch, 2007). Arsi, Bale  and  Shewa  administrative  zones  of  the  

Oromia Regional  State  of  Ethiopia  are  among  the  major  wheat areas  with  53.4%  of  the  

wheat  produced  in  Ethiopia coming from these zones (CSA, 2015). 

 

The Arsi and Bale zones  are  included  among  the  highest  potential  agro ecologies  in  Eastern  

Africa  for  wheat  production (Jobie, 2007).In 2015/16 cropping season, the area covered with 

wheat production in Bale and West Arsi zones were about 143,972 and 120,067.93 hectares 

mailto:ayalew.sida@yahoo.com
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respectively with average yield of 28.97 and 32.97 quintals respectively (CSA, 2016). In 

Ethiopia wheat is predominantly grown by small scale farmers at a subsistence level, and these 

farmers experience a wide range of biotic, abiotic and socioeconomic constraints. Wheat rusts 

stem rust, leaf rust and stripe or yellow rust are the major biotic constraints in all wheat growing 

regions of the country (DRRW, 2010).Different reports are available on the low adoption rate of 

improved wheat varieties by resource poor farmers in Ethiopia. The major reasons are lack of 

effective seed production and delivery mechanism, weak integration of variety requirements 

between breeders and farmers and less adaptation of the breeders developed varieties to the local 

environments (Nelson, 2013). 

 

Consequently, the research system have been making continuous and unreserved endeavors in 

varietal development and variety replacement to ensure the sustainability of early generation 

seed source for both formal and informal seed multipliers and distributors. In line with this, 

Dambal variety of bread wheat was recently released by Sinana Agricultural research center in 

2015 with full recommended packages. Dambal has 56-64 qt/ha yield potential, 20.6% yield 

advantage over standard check (Madda-Walabu) and 41.3% over local check. However, this 

technology was not evaluated still by farmers in recommendation areas to ensure the social 

feasibility of the technology. 

 

Studies show that participatory technology evaluation on farmersô management condition may 

have several advantages, such as increased and stable crop productivity, faster release and 

adoption of varieties, better understanding farmersô criteria for variety selection, enhanced 

biodiversity, increment in cost effectiveness, facilitated farmers learning and empowerment 

(Sperling, 2001).Thus, participatory demonstration and evaluation of improved bread wheat 

technologies with the participation of farmers and other stakeholders for sustainable production 

and productivity was conducted to creat awareness on the importance of improved bread wheat 

technologies, build famers` knowledge and skill on wheat production and management packages 

and recommend the best performing bread wheat variety for further scaling up. 

 

Methodology 

 
Description of the study area    

Pre-extension demonstration of recently released bread wheat varieties was carried out in Adaba 

and Dodola districts of West Arsi zone and Sinana, Agarfa, Gassara and Ginnir districts of Bale 

zone, Oromia National Regional State (ONRS), Ethiopia. West Arsi and Bale zones are among 

the 20 Administrative zones located in south eastern parts of Oromia, Ethiopia.  

 

Bale Zone 

Bale zone has eighteen (18) rural and two (2) town districts, out of which nine (9) rural districts 

are suitable for crop production. The other nine (9) rural districts are agro-pastoralists and 

pastoralists. The total area of Bale zone is about 63,555km2 (6,355,500 hectares), which is 

16.22% of ONRS. It is estimated that 88% and 22% are rural and urban dwellers, respectively. 

About 95% of the population is engaged in agriculture. The agro-ecological zones of the zone are 

extreme highland (cold) 0.04%, highland (14.93%), midland (21.5%) and lowland (63.53%). The 

mean annual temperature of the zone is found between 3.5oc and 35oc, respectively. The area 

receives an average annual rainfall of 1450mm whereas the minimum and maximum rainfall is 
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400mm and 2500mm, respectively. Bale zone has bimodal rainfall patterns and two distinct 

seasons, namely, Belg (in Afan Oromo called óGannaô by referring to the harvesting time) 

extends from March to July and Meher (in Afan Oromo called óBonaô by referring to the 

harvesting time) extends from August to January. The zone is bounded by West and East 

Hararghe zones in the North, Arsi and West Arsi zones in the West, Guji zone in the South and 

Somali National Regional State in the East. Robe town is the capital town and administrative 

center of the zone (BZADO, 2014). 

 

West Arsi Zone 

West Arsi zone has twelve (12) rural and two (2) town districts and having the total area of 

12,556km2 (1,255,600 hectares). About 95% of the population is engaged in agriculture. 

Geological Survey shown that about 76.19% of the zone are flat plain, while about 23.81% are 

ragged or unutilized terrain that including valley, gorges, hills and dissected plateaus (MOFED, 

2010). Most parts of the zone have elevations of ranging from 1500m to 2300m.a.s.l. The mean 

annual temperature of the zone is found between 10oc -25oc. For most of the areas, the rainy 

season starts in March and extends to November with the increasing concentration in June, July 

and August. On average, the zone gets annual mean rainfall of 1300mm. The zone is bounded by 

East Shewa zone in the North, South Nations, Nationalities and People National Regional State 

in the West, Arsi zone in the northeast, Guji zone in the South and Bale Zone in the East. 

Shashemenne town is the capital town and administrative center of the zone (WAZADO, 2014). 

 

 
                     Source: Own sketch 

 

Site and farmersô selection  

Site selection 

The research was conducted in four districts (Agarfa, Gassara and Sinana) potential bread wheat 

producing districts of Bale zone. Whereas two Districts (Adaba and Dodola) were selected from 

West Arsi zone. Purposive sampling methods were employed to select five representative 

districts from the two zones based on their potential for bread wheat production and being AGP-
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II target districts given for Sinana Agricultural Research Center. From each district two 

representative Kebeles were also selected purposefully based on their accessibility and 

production potential of the crop. 

 

Farmersô selection 

Participatory approach by strengthening the formerly established Farmers Research Extension 

Group (FREGs/FREGs) was the main strategy during demonstration of the technology. 

Strengthening the previously established FREGs was aimed to bring significant change on the 

farmersô knowledge, altitude and skill of the members on introduced technology. During the 

establishment of FREGs/FREGs different criteria were taken in to consideration in order to 

sustain the group work; of which were farmersô willingness to be held as member, accessibility 

for supervision of activities (vicinity), good history of compatibility with groups and motivation 

and experience to share innovations to other farmers. Consequently, one FREG/FREG with 20 

members by taking in to account farmersô resource categories (i.e. rich, medium and poor) was 

established at each Kebele with involvement of gender disaggregation. Moreover, two 

representative trial farmers from each FREG/FREG were selected at each kebele (with the help 

of group members and DAs).Willingness to contribute suitable the land for the trial, vicinity to 

roads so as to facilitate the chance of being visited by many farmers, initiatives to implement the 

activity in high-quality, good in field management and willingness to explain the technologies to 

others were the criteria used to select the hosting farmers.  

 

Materials and Field design  

An improved bread wheat variety (Dambal) was demonstrated and evaluated against one 

standard check (Sannate) and one farmerôs variety (Hidassie) in which a simple plot size of 20m 

x 20m was assigned for each variety in the main cropping season. Row planting with the spacing 

of 20cm between rows was applied in which sowing was done by drilling in the prepared rows. 

The recommended seed rate of 150 kg/ha and inorganic fertilizer rate 100/100 kg/ha UREA/DAP 

was applied with split application of Nitrogen: 1/3 at planting time and 2/3 at tillering stage of 

the crop. Farm operations (land preparation-ploughing four times oxen plough) were carried out 

by hosting farmers, whereas activities such as land leveling, planting, first and second weeding, 

harvesting, threshing were handled by Sinana Agricultural Research Center.  

 

Technology demonstration and evaluation approaches 

Mini -Field day: Mini -field day was arranged to create awareness and farmers shared experience 

and knowledge. Regular joint monitoring and evaluation (follow up actions) and provision of 

technical advice were undertaken at different crop stages based on necessary emerging 

knowledge/skill and technical advice needs. Field day is a method of motivating people to adopt 

new practices by showing what has already achieved under field conditions. In other words, it is 

to show the performance and profitability of new practices/technologies/innovation and to 

convince about the applicability. Besides, it is a way of facilitating people to visit new 

innovation for the purpose of bringing mass mobilization. Thus, mini field days were organized 

at each demonstration site in order to involve key stakeholders and enhance better linkage among 

relevant actors. Discussion session and result communication forum were also organized. 
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Participatory selection of demonstrated varieties 

FREGs/FREGs members and other follower farmers were encouraged to participate on different 

extension events organized at each site. These were mechanisms used to enhance farmer-to-

farmer learning and information exchange such as trainings and field visits. The target 

beneficiaries of improved agricultural technologies are strongly inclined to their preferences. 

These preferences will cause them to give up less favored good crops/varieties for more favored 

ones. So, consulting the intended end users to assess which quality/ies of a particular variety they 

desire (to be considered in plant breeding program) is highly important. Because, it will not only 

be resource saving in terms of preferred variety promotion/dissemination, but also time saving 

and fast adoption (Dan, 2012). At each trial site, brief orientation was given to the evaluators on 

how to integrate researchersô criteria to their own criteria to select the demonstrated varieties in 

order of their importance, how to carefully assess each variety by considering each criteria and 

using rating scale, how to organize collected data, how to make group discussion and reach on 

consensus, and finally report through their group leader at the end. 

 

Data type and method of data collection 

Both qualitative and quantitative data were collected using appropriate data collection methods 

such as direct field observation and focused group discussion (FGD). Yield data per plot in all 

locations were recorded. Total number of trial farmers and mini field days were recorded by 

gender disaggregation. Farmersô preference to the demonstrated varieties (likes and dislikes, 

which is the base for plant breeding process and perceptions towards the performance of the 

technologies) was identified. 

Data analysis  
SPSS was used as statistical package (descriptive statistics was used to analyze the data). 

Farmersô perception on the performance of improved bread wheat varieties were tested at each 

district and analyzed using Pair Wise Ranking. Pair Wise Ranking was used as a tool to 

summarize farmersô preference towards important variety traits (Boef and Thijssen, 2007). 

 

Results and Discussions 
Yield and agronomic performance of the Varieties 

The yield and agronomic performance of demonstrated varieties (Dambal, Sannate and Hidassie) 

is shown in table 1 below. Results from ANOVA table revealed that there was significant 

difference among demonstrated varieties in terms of number of fertile tillers per plant and 

numbers of seed per spike. However, there was no significant yield difference among the 

demonstrated varieties.  

 

Table1. Yield and agronomic performance of demonstrated varieties 
Yield components Varieties Number of trial 

farmers 

Mean Std. Deviation Significance (at 

Ŭ=5%) 

Number of fertile tillers 

Dambal 6 5.95 1.84 

*   Sannate 6 7.05 0.97 

Hidase 6 4.95 1.08 

Number of seed per spike 

Dambal 6 47.88 4.71 
**   

  
Sannate 6 56.92 7.29 

Hidase 6 46.65 4.34 

Yield obtained per 

hectare 

Dambal 11 47.25 10.22 

Ns  Sannate 11 55.95 11.31 

Hidase 11 43.19 14.97 
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Comparison of yield advantage of improved varieties 

Calculating yield advantage of the improved varieties over the farmersô variety shows the extra 

benefit obtained in percentage as result of producing the improved variety rather than growing 

the variety at farmersô hand.  As shown in table 2 below, Dembal and Senate varieties had 9.3% 

and 20.1% yield advantage over the commercial variety (Hidase) which is under production 

respectively. 

 

Table 2. Yield advantage of demonstrated varieties over the commercial variety 

Demonstrated Varieties  Yield obtained (Qtha
-1

) Yield Advantage over farmersô variety (Hidase) 

Dambal 47.2 9.3% 

Sannate 55.9 20.1% 

Hidase 43.2 - 

 

Participatory Varietal Evaluation and Selection 
Before leading the participant farmers and experts to focus group discussion, brief orientation 

was given to the evaluators on why variety/technology evaluation and selection is necessary in 

research process. Then evaluators were grouped in to small manageable groups (by selecting one 

group leader and one secretary) and encouraged to set their own criteria to select the 

demonstrated varieties in order of their preference, how to carefully assess each variety by 

considering each criteria and using rating scale, how to organize collected data, how to make 

group discussion and reach on consensus, and finally report through their respective group 

leader. Accordingly, results of pair wise ranking of variety traits revealed that disease resistence, 

yield and number of ferile tillers were the most important traits ranked as first, second and third 

(Table 3). 

Table 3. Pairwise rankings of variety traits  
code variety traits Disease 

tolerance 

Lodging 

resistance 

No of 

fertile 

tillers 

No of 

seed/ 

spike 

Plant 

height   

Plump 

seed 

Seed 

color 

Thresh 

ability 

Yield Frequency  Rank 

1 Disease 

tolerance 

         8 1
st
 

2 Lodging 

resistance  

1         1 8
th
 

3 No of fertile 

tillers 

1 3        6 3
rd
 

4 No of 

seed/spike 

1 4 3       5 4
th
 

5 Plant height   1 2 3 4      0 9
th
 

6 Plump seed 1 6 3 4 6     4 5
th
 

7 Seed color 1 7 3 4 7 6    3 6
th
 

8 Thresh ability  1 8 3 4 8 6 7   2 7
th
 

9 Yield  1 9 9 9 9 9 9 9  7 2
nd

 

 

Based on the above ranked traits, Senate variety was ranked 1
st
 for its High number of tillers 

(>10), seeds/spike (>60), disease tolerance, good plant height, good crop stand, strong stem, it is 
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adaptable to the environment, but late maturing (needs early planting) and lacks attractive seed 

color follows by Dembal variety and Hidase for the reasons indicated in table 4 below.  

Table 4. Rank of the varieties based on farmersô selection criteria 

No  Varieties Rank Reasons 

1  

Dambal 
2

nd
 Medium tillering capacity, attractive uniformity, 

less disease tolerant, attacked by frost, good 

crop stand, resistant lodging and attractive seed 

color. 

2  

Sannate 
1

st
 High number of tillers (>10), seeds/spike (>60), 

disease tolerant, good plant height, good crop 

stand, strong stem, it is adaptable to the 

environment, but late maturing (needs early 

planting) and lacks attractive seed color. 

3  

Hidase 
3

rd
 Susceptible to disease and frost, low number of 

tillers and spike, small head, soft seed for 

market, medium crop stand, it has the problem 

of shattering. 

 

Conclusions and Recommendations 
In this pre-extension demonstration improved bread wheat varieties viz. Dambal and Sannate 

were demonstrated, evaluated and compared against the farmersô variety (Hidase). Accordingly, 

Sannate variety gave highest yield followed by Dambal with additional yield advantages of 9.3% 

and 20.1%, respectively over commercial variety (Hidase). Moreover, participant farmers were 

encouraged to select the variety/ies of their interest by setting their own selection criteria. To this 

end, suitable and widely accepted bread wheat variety/ies for the study areas were identified and 

ranked based on farmersô preferences. Disease tolerance, grain yield and high numbers of fertile 

tillers were the top three priority concern of the farmers for sustainable production of bread 

wheat in the study areas. Finally, participant farmers in all districts selected Sannate at first stage 

due to it is disease tolerance with high number of tillers (>10), seeds/spike (>60), good crop 

stand and strong stem. Dambal was selected in the second place due to its attractive uniformity, 

good crop stand, resistant lodging and attractive seed color. Basing the results, even though, 

Sannate was selected first by participant farmers, the variety have been under different scaling up 

works. On the other hand, Dambal variety has special merits of attractive seed color and 

attractive uniformity. Participant farmers have also selected it at second stage. Therefore, the 

succeeding pre-scaling up/out of Dambal variety of bread wheat should be carried out in the 

coming main production season in the study areas and in similar agro-ecologies.  
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Abstract 
This study was initiated with the objective to demonstrate and popularize recently released food 

barley technologies in Dodola and Adaba (West Arsi zone), and Sinana and Agarfa (Bale zone) 

during 2017/18 cropping season. An improved variety Robera was demonstrated and compared 

with Abdanne (standard check) and local variety through FREG approach. The plot size was 

20m x 20m replicated on different farmersô fields. Analysis of variance showed significant 

difference among the demonstrated varieties for number of seeds per spike with the highest value 

(54.76) recorded for Robera variety followed by 44.8 and 36.6 for Abdanne and Aruso varieties, 

respectively. However, there was no significant difference among the varieties in terms of 

average yield. Results of variety trait ranking revealed that yield, number of fertile tillers and 

seeds per spike and head length were the varietal traits given priority attention by farmers to be 

taken into account in the variety selection. Accordingly, Robera variety was selected in Sinana 

and Agarfa districts due to its high yield, high number of tillers (>8), seeds/spike (>54), 

attractive seed color and it has good uniformity. Based on the farmersô variety selection criteria 

and yielding ability, Robera variety with its recommended production packages is recommended 

in areas where it was selected and similar agro-ecologies. 

Key Words: Farmersô criteria, Food barley, FREG Approach, Robera 

 

Introduction  
Barley (Hordeum vulgare L.) is a major cereal crop, which is predominantly produced in high 

land parts of Ethiopia, accounts for 8% of the total cereal production (Wosene et al, 2015). 

Ethiopia is the second largest barley producer in Africa, next to Morocco, accounting for about 

25 percent of the total barley production in the continent. Unlike in industrialized countries 

where barley is mainly used for animal feed and malting, it is one of the staple food crops in 

Ethiopia, accounting for 6 percent of the per capita calorie consumption (FAO, 2014). 

 

However, Ethiopia produces mostly food barley, with its share estimated to be 90 percent and 

remains significantly deficient in malt barley. Food barley is commonly cultivated in stressed 

areas where soil erosion, occasional drought or frost limits the ability to grow other crops 

(Alemu et al, 2014), Suitable barley growing regions in the country are the highlands ranging 

from 2300 to 3000masl (Bayeh and Birhane, 2011). In Ethiopia, barely is a dependable source of 

food in the highlands as it is produced during the main and short rainy seasons as well as under 

residual moisture; it is also a principal Belg season crop second to maize in area coverage and 

production (Melle, 2015). 

 

From 9,974,316.28 hectares of land allocated for cereal in 2015/16 production season, barley 

(food and malt) covered 944,401.34 ha of land from which 18,567,042.76 quintals of grain was 
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produced with the average productivity of 19.66 qt/ha (CSA, 2016), while most model farmers 

obtain 3500 - 4000 kg ha-1 on average. In Bale, 42,368.67 ha of land was covered by barley and 

839,875.10 quintals of grain was produced with the productivity of 19.82 qt/ha (CSA, 2016). 

However, grain yields and its quality are still not at the desired level even in areas of adequate 

rainfall due to susceptibility to diseases, insect pests, inappropriate agronomic practices and low 

crop management practices. Besides, its potential productivity is limited by lack of sufficient 

improved food barley varieties. Moreover, low use of recommended full packages is also another 

yield limiting factor. 

Developing high yielding, disease tolerant and stable varieties that can meet increasing food 

demand of the growing human population, improve the income and livelihood of farmers are 

very important. Consequently, an improved food barley variety (Robera) was recently released 

by Sinana Agricultural Research Center in 2015/16 with full recommended production packages. 

Robera has 24-42qt/ha yield potential, 10% yield advantage over standard check (Abdanne) and 

17.5% over local check (Aruso) under research management. Thus, the study was aimed to 

undertake participatory demonstration and evaluation of improved food barley technologies with 

the active participation of farmers and other stakeholders in order to hasten the future 

dissemination of the food barley technologies in the study areas. 

 

Methodology  
Description of the study areas 

The trial was conducted in selected districts of West Arsi and Bale zones of Oromia National 

Regional State. These districts were Dodola and Adaba from West Arsi whereas Sinana and 

Agarfa were included from the parts of Bale zone. 

 

Bale Zone 

Bale zone has eighteen (18) rural and two (2) town districts, out of which nine (9) rural districts 

are suitable for crop production. The other nine (9) rural districts are agro-pastoralists and 

pastoralists. The total area of Bale zone is about 63,555km2 (6,355,500 hectares), which is 

16.22% of ONRS. It is estimated that 88% and 22% are rural and urban dwellers, respectively. 

About 95% of the population is engaged in agriculture. The agro-ecological zones of the zone are 

extreme highland (cold) 0.04%, highland (14.93%), midland (21.5%) and lowland (63.53%). The 

mean annual temperature of the zone is found between 3.5oc and 35oc, respectively. The area 

receives an average annual rainfall of 1450mm whereas the minimum and maximum rainfall is 

400mm and 2500mm, respectively. Bale zone has bimodal rainfall patterns and two distinct 

seasons, namely, Belg (in Afan Oromo called óGannaô by referring to the harvesting time) 

extends from March to July and Meher (in Afan Oromo called óBonaô by referring to the 

harvesting time) extends from August to January. The zone is bounded by West and East 

Hararghe zones in the North, Arsi and West Arsi zones in the West, Guji zone in the South and 

Somali National Regional State in the East. Robe town is the capital town and administrative 

center of the zone (BZADO, 2014). 

 

West Arsi Zone 

West Arsi zone has twelve (12) rural and two (2) town districts and having the total area of 

12,556km2 (1,255,600 hectares). About 95% of the population is engaged in agriculture. 

Geological Survey shown that about 76.19% of the zone are flat plain, while about 23.81% are 

ragged or unutilized terrain that including valley, gorges, hills and dissected plateaus (MOFED, 
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2010). Most parts of the zone have elevations of ranging from 1500m to 2300m.a.s.l. The mean 

annual temperature of the zone is found between 10oc -25oc. For most of the areas, the rainy 

season starts in March and extends to November with the increasing concentration in June, July 

and August. On average, the zone gets annual mean rainfall of 1300mm. The zone is bounded by 

East Shewa zone in the North, South Nations, Nationalities and People National Regional State 

in the West, Arsi zone in the northeast, Guji zone in the South and Bale Zone in the East. 

Shashemenne town is the capital town and administrative center of the zone (WAZADO, 2014). 

 

                
Source: own sketch 

Site selection 

Agarfa and Sinana districts of Bale zone as well as Adaba district of West Arsi Zone were 

selected purposively as demonstration sites based on being AGP-II Beneficiary districts and the 

potential for barley production. Moreover, based on the accessibility of road, two representative 

kebeles were selected from each district.  

 

Farmer selection 

FREG/FREG approach was employed by strengthening the formerly established FREGs in order 

to enhance the participation of other farmers and the concerned stakeholders. Accordingly, in 

each kebele one FREG/FREG was strengthened which consists of 15-20 members by taking into 

account all categories of farmers and the concept of gender disaggregation. The task of FREG 

members selection was carried out by giving due attention for farmersô interest to be a member, 

good history of compatibility with groups, initiatives and commitment to share innovations to 

other farmers. Furthermore, from each district, two representative hosting farmers were selected 

in collaboration with SMS, DAs and the members themselves.  
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Table 1. Number of FREG members strengthened in each demonstration site 

 

District & kebeles 

FREGs (No) Members by Gender 

Adult 

(Male) 

Adult 

(Female) 

Youth 

(Male) 

Youth 

(Female) 

Total 

Sinana (Salka & 

Gamora) 

2 

 

20 

 

15 

 

4 

 

1 

 

40 

 

Agarfa (Ali &Illani)  2 22 14 2 2 40 

Adaba (Washa & 

Ejersa) 

2 

 

24 

 

16 

 

0 

 

0 

 

40 

 

Dodola (Katta Baranda 

& Kachama Chare) 

2 23 15 1 1 40 

Total  8 89 60 7 4 160 

 

Field design and materials 

Simple plot demonstration on 20m x 20m size of land was allotted for each variety by using the 

recommended spacing (20 cm b/n rows), seed rate (120 kg/ha) and fertilizer rate (100 kg/ha 

DAP). An improved variety of food barley (Robera) was demonstrated, evaluated and compared 

against Abdanne (standard check) and the local check (Aruso). Farm operations (land 

preparation) were carried out by hosting farmers; whereas activities such as land leveling, 

planting, first and second weeding, harvesting, threshing were handled by FREG members with 

close supervision from Sinana Agricultural Research Center. 

 

Technology demonstration and evaluation approaches 

Mini -Field day: Field day is a method of motivating people to adopt new practices by showing 

what has already achieved under field conditions. To this end, mini-field days were arranged to 

create awareness and farmers shared experience and knowledge. Regular joint monitoring and 

evaluation (follow up actions) and provision of technical advice were also undertaken at different 

crop stages based on necessary emerging knowledge/skill and technical advice needs.. 

 

Participatory selection of demonstrated varieties: FREGs/FREGs members and other 

follower farmers were encouraged to participate on different extension events organized at each 

site. These were mechanisms used to enhance farmer-to-farmer learning and information 

exchange such as trainings and field visits. The target beneficiaries of improved agricultural 

technologies are strongly inclined to their preferences. These preferences will cause them to give 

up less favored good crops/varieties for more favored ones. So, consulting the intended end users 

to assess which quality/ies of a particular variety they desire (to be considered in plant breeding 

program) is highly important. Because, it will not only be resource saving in terms of preferred 

variety promotion/dissemination, but also time saving and fast adoption (Dan, 2012).  

 

At each trial site, brief orientation was given to the evaluators on how to integrate researchersô 

criteria to their own criteria to select the demonstrated varieties in order of their importance. The 

orientation also included how to carefully assess each variety by considering each criteria and 

using rating scale, how to organize collected data, how to discuss in groups and reach on 

consensus, and finally report through their group leader at the end. 
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Data type and method of data collection 

Both qualitative and quantitative data were collected using appropriate data collection methods 

such as direct field observation and focused group discussion (FGD). Yield data per plot in all 

locations were recorded. Total number of trial farmers and mini field day participants were 

recorded by gender disaggregation. Farmersô preference to the demonstrated varieties (likes and 

dislikes, which is the base for plant breeding process and perceptions towards the performance of 

the technologies) was identified. 

 

Data analysis 
SPSS was used as statistical package (descriptive statistics was used to analyze the data). 

Farmersô perception on the performance of the varieties was tested at each district and analyzed 

using Pair Wise Ranking. Pair Wise Ranking was used as a tool to summarize farmersô 

preference towards important variety traits (Boef and Thijssen, 2007). 

 

Results and Discussions 
Yield performance of the Varieties 

Analysis of variance among demonstrated varieties for number of seeds per spike, number of 

tillers and yield was shown in table 2 below.  Accordingly, the highest number of seeds per pike 

54.76, 44.8 and 36.6 were observed for Robera, Abdanne and Aruso varieties, respectively and 

the result was significant at 5% level of significance. Similarly, the highest value was obtained 

for the same variety in terms of number of fertile tillers per plant and an average yield per 

hectare. However, there is no statistically significant variation among the varieties for number of 

fertile tillers per plant and average yield per hectare. 

 

Table 2. Yield and yield components demonstrated food barley varieties 

Yield components Varieties Descriptive  

Mean Std. Deviation Sig (p-value) 

Number of fertile tillers 

Abdanne 8.30 5.04 Ns 

Robera 9.20 3.42 

Aruso 5.02 1.2 

Number of seed per spike 

Abdanne 44.80 7.63 **  

Robera 54.76 8.98 

Aruso 36.60 6.96 

Yield obtained per hectare 

Abdanne 31.46 6.07 Ns 

Robera 33.94 4.04 

Aruso 26.06 7.22 
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Fig.1. The mean yield obtained over locations  

 

Comparison of yield advantage of improved varieties 

Calculating yield advantage of the improved varieties over the farmersô variety shows the extra 

benefit obtained as result of producing the improved variety. It also helps the researcher to 

recommend the improved variety based on the relative yield advantage. As shown in table 3 

below, Robera and Abdane varieties had 30.2% and 20.7% yield advantage over the local variety 

Aruso respectively. 

 

 

Table 3. Yield advantage of the newly released variety over the checks 

Demonstrated Varieties  Yield obtained (Qtha
-1

) Yield Advantage over Aruso 

variety  

Abdanne 31.46 20.7% 

Robera 33.94 30.2% 

Aruso 26.06 - 

 

Participatory Varietal Evaluation and Selection 
According to the pairwise ranking result, yield is the first important characteristics farmers look 

in barley varieties followed by number of fertile tillers, number of seed per spike and head length 

respectively (Table 4).  

 

As shown in table 5 and 6 below, Abdane variety was ranked first, followed by Robera in Adaba 

and Dodola districts while Robera was ranked first for the reasons specified in the table. 
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Table 4. Pair wise ranking result to rank variety traits in order of importance 
variety traits Disease 

tolerance 

Head 

length 

Lodging 

resistance 

No of 

fertile 

tillers 

No of 

seed/ 

spike 

None  

shatteri

ng 

Plump 

seed 

Seed 

colo

r 

Yield Freque

ncy 

Rank 

Disease tolerance          3 5
th
 

Head length  2         5 3
rd

 

Lodging resistance  3 2        4  4
th
 

No of fertile tillers 4 4 4       7 2
nd

 

No of seed/spike 5 5 5 4      5 3
rd

 

None  shattering 1 2 3 4 5     0 8
th
 

Plump seed 1 2 3 4 5 7    2 6
th
 

Seed color 1 2 3 4 5 8 7   1 7
th
 

Yield  9 9 9 9 9 9 9 9  8  1
st
 

 

 

Table 5. Rank of the varieties based on farmersô selection criteria in Adaba and Dodola districts 

No  Varieties Rank Reasons 

1 Abdanne 1
st
 High number of tillers (>8), seeds/spike (>55), disease 

tolerant, good head length, plumps seed, it is adaptable to 

the environment, good in black soil. 

2 Robera 2
nd

 Medium tillering capacity, attractive uniformity, less 

disease tolerant, good crop stand, resistant lodging and 

attractive seed color. 

3 Aruso 3
rd

 Susceptible to disease and lodging, few numbers of tillers 

and spike, small head, it has the problem of shattering and 

low yielder. 

 

Table 6. . Rank of the varieties based on farmersô selection criteria in Sinana and Agarfa 

districts 

No  Varieties Rank Reasons 

1 Robera 1
st
 High yielder, high number of tillers (>8), seeds/spike 

(>54), disease tolerant, good crop stand, good plant 

height, resistant to lodging, adaptable to the 

environment, attractive seed color and it has good 

uniformity 

2 Abdanne 2
nd

 Medium yielder, medium tillering capacity, disease 

tolerant, less resistant to lodging, lacks good seed color. 

3 Aruso 3
rd

 Susceptible to disease and lodging, few numbers of 

tillers and spike, poor crop stand, small head, it has the 

problem of shattering and low yielder. 

 

Conclusions and Recommendations 
Pre-extension demonstration of improved food barley technologies was carried out in the main 

cropping season in Sinana, and Agarfa districts of Bale and Adaba, and Dodola districts of West 

Arsi zone. One recently released food barley variety (Robera) was demonstrated and evaluated 

with Abdanne (standard check) and Aruso (farmersô variety). From the compared varieties 

Robera variety gave the highest yield followed by the standard check (Abdanne) and local check 

(Aruso) respectively. On this event participant farmers were enhanced to select the varieties of 
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their interest by setting their own variety traits evaluation criteria. Accordingly they selected 

Robera at Sinana and Agarfa and Abdanne was selected at Adaba and Dodola districts. Based on 

the farmersô variety selection result, it is recommended to carry out pre-scaling up of Robera 

variety with its recommended production packages in the coming cropping season in areas where 

it was selected and similar agro-ecologies of Bale zone. On the other hand Abdanne variety is 

also another option given the farmers selection criteria at Adaba and Dodola districts of West 

Arsi zone.  
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Abstract 
Pre-extension demonstration of faba bean technologies were conducted in Adaba and Dodola 

districts of West Arsi zone and Sinana and Agarfa districts of Bale zone in 2017/18. The major 

objective of the study was to demonstrate and evaluate improved faba bean varieties and select 

best performing variety (ies) for further popularization and scaling-up. Recently released variety 

Mosisa was demonstrated and compared with standard check (Moti) and farmersô variety 

(Shallo) on a simple plot size of 20m x 20m replicated on different farmersô fields. The trail was 

carried out on nine farmersô fields and two Farmer Training Centers (FTCs).The result of 

descriptive statistics shows that a mean yield of 38.57, 34.9 and 31.81 qt ha
-1

 was recorded for 

Moti, Mosisa and Shallo varieties, respectively. Moti variety was selected for its high yield, high 

number of tillers, high pods/plant, high seed/pod, disease tolerant, good plant height, good crop 

stand, strong stem, big seed size and good taste quality. Therefore, Moti variety should be scaled 

up/out in the study areas and in similar agro-ecologies.  

Key Words: Faba bean, Farmersô criteria, Mosisa, Participatory variety selection, Yield. 

 

Introduction  
Faba bean, which is the third most important cool-season food legume in the world, is originated 

in the near East and is one of the earliest domesticated legumes after chick pea and pea (Torres et 

al, 2006).Faba bean is mostly grown in the mid and highland areas of Ethiopia covering at 

altitudes of 1800 to 3000 m above sea level (Asfaw, 1985). The crop has a multipurpose use and 

is consumed as dry seeds, green vegetable, or as processed food. Its products are a rich source of 

high-quality protein in the human diet, while its dry seeds, green haulm and dry straw are used as 

animal feeds (Sainte, 2011).In Ethiopia, faba bean is the most important protein source for the 

rural people and used to make various traditional dishes. Moreover, it can improve soil fertility 

through fixing atmospheric nitrogen and provides large cash for producers and foreign exchange 

for the country (Beyene, 1988). 

 

From 1,652,844.19 hectares of land allocated for pulse in 2015/2016 production season, faba 

bean covered 443,966.09 hectares of land from which 8,486,545.69 quintals of grain was 

produced with the national average productivity of 19.12 qt/ha (CSA, 2016). Similarly, in Bale, 

16,471.36 ha of land was covered by faba bean and 388,302.53 quintals of grain was produced 

with the average productivity of 23.57 qt/ha (CSA, 2016). 

 

Bale and West Arsi Zones are characterized by integrated (mixed) farming systems in which 

most of the crop areas were under cereal based mono-cropping (Bekele, 2011). Crop 

diversification can be a means to stay in sustainable crop production in the study zones. Faba 

bean are the best break crops for wheat production. Bread wheat grown after these crops gave 

higher grain yield than after cereal crops with a yield advantage of 15% (Sinana ARC Profile, 
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2014).Nevertheless, the productivity of faba bean is far below its potential in Ethiopia due to a 

number of factors, the biological limitations include inherently low grain yielding potential of the 

indigenous cultivars and susceptibility to biotic and abiotic stresses (Mussa et al, 2008). 

 

To overcome prevailing problems, efforts have been made through the regional and federal 

research centers in the nation by releasing different improved faba bean varieties. In line with 

this, Sinana Agricultural Research Center had released different faba bean varieties among which 

Mosisa variety is the recent one. Mosisa has 32-48qt/ha yield potential, 12.57% yield advantage 

over standard check (Shallo) and 24.25% over local check. However, farmers have little 

information about the variety in particular and the agronomic practices to follow and the 

economic importance of the variety in general. Hence, the study aimed to carry out participatory 

pre-extension demonstration of these recently released faba bean variety along with its packages 

in the study areas with following objectives. 

 

Methodology 
 

Description of the study area    

The study was carried out in Adaba and Dodola districts of West Arsi zone and Sinana, Agarfa 

and Gassara districts of Bale zone, Oromia National Regional State (ONRS), Ethiopia. West Arsi 

and Bale zones are among the 20 Administrative zones located in south eastern parts of Oromia, 

Ethiopia. 

 

Bale Zone 

Bale zone has eighteen (18) rural and two (2) town districts, out of which nine (9) rural districts 

are suitable for crop production. The other nine (9) rural districts are agro-pastoralists and 

pastoralists. The total area of Bale zone is about 63,555km2 (6,355,500 hectares), which is 

16.22% of ONRS. It is estimated that 88% and 22% are rural and urban dwellers, respectively. 

About 95% of the population is engaged in agriculture. The agro-ecological zones of the zone are 

extreme highland (cold) 0.04%, highland (14.93%), midland (21.5%) and lowland (63.53%). The 

mean annual temperature of the zone is found between 3.5oc and 35oc, respectively. The area 

receives an average annual rainfall of 1450mm whereas the minimum and maximum rainfall is 

400mm and 2500mm, respectively. Bale zone has bimodal rainfall patterns and two distinct 

seasons, namely, Belg (in Afan Oromo called óGannaô by referring to the harvesting time) 

extends from March to July and Meher (in Afan Oromo called óBonaô by referring to the 

harvesting time) extends from August to January. The zone is bounded by West and East 

Hararghe zones in the North, Arsi and West Arsi zones in the West, Guji zone in the South and 

Somali National Regional State in the East. Robe town is the capital town and administrative 

center of the zone (BZADO, 2014). 

 

West Arsi Zone 

West Arsi zone has twelve (12) rural and two (2) town districts and having the total area of 

12,556km2 (1,255,600 hectares). About 95% of the population is engaged in agriculture. 

Geological Survey shown that about 76.19% of the zone are flat plain, while about 23.81% are 

ragged or unutilized terrain that including valley, gorges, hills and dissected plateaus (MOFED, 

2010). Most parts of the zone have elevations of ranging from 1500m to 2300m.a.s.l. The mean 

annual temperature of the zone is found between 10oc -25oc. For most of the areas, the rainy 
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season starts in March and extends to November with the increasing concentration in June, July 

and August. On average, the zone gets annual mean rainfall of 1300mm. The zone is bounded by 

East Shewa zone in the North, South Nations, Nationalities and People National Regional State 

in the West, Arsi zone in the northeast, Guji zone in the South and Bale Zone in the East. 

Shashemenne town is the capital town and administrative center of the zone (WAZADO, 2014). 

 
                 Source: Own sketch 

Site and farmersô selection  

Site selection 

The research was conducted in Agarfa, Gassara and Sinana districts of Bale zone; whereas 

Adaba and Dodola were selected from West Arsi zone. Purposive sampling method was 

employed to select five representative districts from the two zones based on their potential for 

Faba bean production and being AGP-II target districts mandated for Sinana Agricultural 

Research Center. From each district two representative Kebeles were also selected purposefully 

based on their accessibility and production potential of the crop. 

 

Farmersô selection 

Participatory approach by strengthening the formerly established Farmers Research Group 

(FREGs/FREGs) was the main strategy during demonstration of the technology. Strengthening 

the previously established FREGs was aimed to bring significant change on the farmersô 

knowledge, altitude and skill of the members on introduced technologies. During the 

establishment of FREGs/FREGs different criteria were taken in to consideration in order to 

sustain the group work. These criteria includes farmersô willingness to be held as member, 

accessibility for supervision of activities (vicinity), good history of compatibility with groups 

and motivation and experience to share innovations to other farmers. Consequently, one 

FREG/FREG with 20 members by taking in to account farmersô resource categories (i.e. rich, 

medium and poor) was established at each Kebele with the consideration of gender 

disaggregation. Moreover, two representative trial farmers from each FREG/FREG were selected 

at each kebele (with the help of group members and DAs).Willingness to contribute suitable the 

land for the trial, vicinity to roads so as to facilitate the chance of being visited by many farmers, 
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initiatives to implement the activity in high-quality, good in field management and willingness to 

explain the technologies to others were the criteria used to select the hosting farmers. 

Table1: Number of FREG members strengthened in each demonstration site 

District & kebeles FREG(

No) 

Members by Gender 

Adult 

(Male) 

Adult 

(Female) 

Youth 

(Male) 

Youth 

(Female) 

Total 

Sinana (Salka & Gamora) 2 20 15 4 1 40 

Agarfa (Ali &Illani)  2 22 14 2 2 40 

Adaba (Washa & Ejersa) 2 24 16 0 0 40 

Dodola (Katta Baranda & 

Kachama Chare) 

2 23 15 1 1 40 

Total   8 89 60 7 4 160 

 

Materials and Field design  

One recently released Faba bean variety (Mosisa) was demonstrated and evaluated against one 

standard check (Moti) and one farmerôs variety (Shallo) in which a simple plot size of 20m x 

20m was allocated for each variety in the main cropping season. Row planting with the spacing 

of 40cm between rows was applied in which sowing was done by drilling in the prepared rows 

with the recommended seed rate of 180 kg/ha. Similarly, inorganic fertilizer (DAP) was applied 

with the recommended rate of 100 kg/ha during planting time. Farm operations (land 

preparation-ploughing four times oxen plough) were carried out by hosting farmers, whereas 

activities such as land leveling, planting, first and second weeding, harvesting, threshing were 

executed by FREG members with close orientation from Sinana Agricultural Research Center. 

 

Technology demonstration and evaluation approaches 

 

Mini -Field day: Field day is a method of motivating people to adopt new practices by showing 

what has already achieved under field conditions. In other words, it is to show the performance 

and profitability of new practices/technologies/innovation and to convince about the 

applicability. Thus mini-field day was arranged to create awareness and farmers shared 

experience and knowledge. Regular joint monitoring and evaluation (follow up actions) and 

provision of technical advice were undertaken at different crop stages based on necessary 

emerging knowledge/skill and technical advice needs. 

 

Participatory selection of demonstrated varieties 

  

The target beneficiaries of improved agricultural technologies are strongly inclined to their 

preferences. These preferences will cause them to give up less favored good crops/varieties for 

more favored ones. So, consulting the intended end users to assess which quality/ies of a 

particular variety they desire (to be considered in plant breeding program) is highly important. 

Because, it will not only be resource saving in terms of preferred variety 

promotion/dissemination, but also time saving and fast adoption (Dan, 2012). In line with this, 

FREGs/FREGs members and other follower farmers were encouraged to participate on different 

extension events organized at each site. The learning events will let them understand the 

objectives of the activity more and helps in evaluating the varieties demonstrated according to 

their own selection criteria apart from orientations. Yet, before commencing on the selection, at 
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each trial site, brief orientation was given to the evaluators on how to integrate researchersô 

criteria to their own criteria to select the demonstrated varieties in order of their importance. The 

orientation also incorporated how to carefully assess each variety by considering each criteria 

and using rating scale, how to organize collected data, how to make group discussion and reach 

on consensus, and finally report through their group leader at the end. 

 

Data type and method of data collection 

Both qualitative and quantitative data were collected using field observation, scoring and focused 

group discussion (FGD) of data collection techniques. Yield data per plot in all locations were 

recorded.Total number of trial farmers and mini field day participants were recorded by gender 

disaggregation. Farmersô preference to the demonstrated varieties (likes and dislikes, which is 

the base for plant breeding process and perceptions towards the performance of the technologies) 

were identified. 

 

Data analysis  
SPSS was used as statistical package (descriptive statistics was used to analyze the data). 

Farmersô perception on the performance of improved bread wheat varieties were tested at each 

district and analyzed using Pair Wise Ranking. Pair Wise Ranking was used as a tool to 

summarize farmersô preference towards important variety traits (Boef and Thijssen, 2007). 

 

Results and Discussions 
Agronomic performance of the Varieties  

The yield and yield components harvested from all replicated trial farmers in each kebele was 

recorded and analysed using descriptive statistics. Result of combined analysis of variance 

revealed that there was significant difference among the demonstrated faba bean varieties in 

terms of number of seeds per plant. However, there was no significant difference among faba 

bean varieties in terms of number of fertile tillers per plant, number of pods per plant and yield 

obtained per hectare (Table 2).  

Table2: Combined analysis of yield and yield components of demonstrated Fab bean varieties 

Parameters Varieties Mean Std. Deviation Sig (Ŭ=5%) 

Number of Fertile 

Tillers 

Moti 3.03 0.84 Ns 

Mosisa 3.23 0.40 

Shallo 3.00 0.00 

Pod Per Plant 

Moti 25.17 7.01 Ns 

Mosisa 21.67 5.51 

Shallo 20.23 10.60 

Seed Per Pod 

Moti 3.67 1.15 Ns  

Mosisa 2.57 0.51 

Shallo 3.43 0.51 

Yield Per Hectare 

Moti 38.57 4.43 *  

Ns Mosisa 34.90 4.81 

Shallo 31.81 4.13 

The average yield harvested across trial locations is shown in the following graph. 
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    Fig. 1. Average yield of demonstrated varieties  

Comparison of yield advantage of improved varieties 

Calculating yield advantage of the improved varieties over the farmersô variety shows the extra 

benefit obtained in percentage as result of producing the improved variety. It also helps the 

researcher to recommend the improved variety based on the relative yield advantage. To this end, 

Moti variety had 21.25% yield advantage over farmersô variety (Table 3).  

Yield advantage (%) = Yield of new variety (qt/ha)-Yield of commercial variety (qt/ha) X100 

                                                        Yield of commercial variety (qt/ha) 

Table 3. Yield advantage of the newly released variety over the checks 

Demonstrated Varieties  Yield obtained (Qtha
-1

) Yield Advantage over farmersô variety (Shallo) 

Moti 38.57 21.25% 

Mosisa 34.9 9.75% 

Shallo 31.81 - 

 

Farmersô Variety evaluation and selection  

The task of variety evaluation and selection was carried out in Adaba, Dodola, Sinana and 

Agarfa districts. During variety evaluation and selection process, participant farmers were 

encouraged to reflect their preference to varietal attributes by setting their own varietal selection 

criteria. On this event 108 farmers and 20 experts were actively participated and selected the 

variety of their preference. 
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Table 4. Participants of Variety evaluation and selection   

 

Location  

      Number of participants 

Farmers Experts (DAs & SMS) Subtotal  

Male  Female Male Female 

Adaba 23 9 4 2 38 

Dodola 20 10 4 1 35 

Agarfa 20 8 3 2 33 

Sinana 14 4 4 - 22 

Total 77 31 15 5 128 

 

Farmersô preference to demonstrated varieties  

Farmers have a broad knowledge base on their environments, crops and cropping systems built 

up over many years and do experiments by their own and generate innovations, even though they 

lack control treatment for comparison and statistical tools to test the hypothesis (Bänziger, 2000). 

Consulting the intended end users to assess which quality/ies of a particular variety they desire is 

highly important to hasten the adoption rate of the variety/ies and associated packages. Because, 

it will not only be resource saving in terms of preferred variety promotion/dissemination, but 

also time saving and fast adoption (Dan, 2012). 

 

Thus, in this study, the task of variety evaluation and selection was made by enhancing the 

participation of farmers and experts in which farmers were encouraged to reflect their preference 

to varietal attributes by setting their own varietal selection criteria. Accordingly farmers have 

settled their criteria and pair wise ranking was used to select which criteria are more important to 

farmers. Consequently, yield, number of pods per plant and number of fertile tillers were the 

three most important characteristic farmers look in faba bean varieties. Thus filling these criteria 

Moti variety was found as the first choice of the participants. The following tables describe the 

results. 

Table 4. Pair wise ranking result to rank variety traits in order of importance 
variety traits Disease 

tolerance 

Lodging 

resistance 

No of 

fertile 

tillers 

No of 

pods/plant 

No of 

seed/pod 

Seed 

size 

Taste Yield Frequency  Rank 

Disease 

tolerance 

        2 4
th
 

Lodging 

resistance  

1        1 5
th
 

No of fertile 

tillers 

3 3       3 3
rd

 

No of 

pods/plant 

4 4 4      6 2
nd

 

No of seed/pod 5 4 5 4     3 3
rd
 

Seed size 6 6 6 6 6    6 2
nd

 

 Taste  1 2 3 4 5 6   0 6
th
 

Yield  8 8 8 8 8 8 8  7 1
st
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Table 5. Rank of the varieties based on farmersô selection criteria 

No  Varieties Rank Reasons 

1  

Moti 
 

1
st
 

High yielder, high number of tillers, high pods/plant, high 

seed/pod, disease tolerant, good plant height, good crop stand, 

strong stem, big seed size, good taste (especially during green pod 

stage), resistant to lodging, it is adaptable to the environment. 

2 Mosisa 

 
 

2
nd

 

Medium yielder, medium number of tillers, medium pods/plant, 

medium seed/pod, disease tolerant, adaptable to the environment, it 

has more infertile pods than Moti. 

3  

Shallo 
 

3
rd

 

Low yielder, Susceptible to disease and lodging, few number of 

tillers, few number of pods/plant and seed/pod.  

 

Conclusions and Recommendations 
In the study, Moti variety was found to be best performing and accepted faba bean variety for the 

study area. It was ranked first based on participant farmersô varietal attributes evaluation criteria 

and also the technical evaluations. According to pair wise ranking result, yield and yield 

components are the priority concern of the farmers for sustainable production system in the study 

districts. The result of descriptive statistics also showed that among the demonstrated varieties, 

Moti has performed better than Mosisa and Shallo in overall mean yield obtained across 

locations. Thus, Moti variety is recommended for pre-scaling up activity in the districts where 

the study took place and in similar agro-ecologies. 
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Abstract  
This study was conducted in Jimma Geneti, Horo and Jimma Rare districts of Western Oromia 

with the objective of demonstrating the recommended fungicide with its frequency and time of 

application for controlling potato late blight. The study districts were purposively selected based 

on potentiality for potato production. From each district one Kebele was selected based on 

production potential and accessibility to the road. One FREG was established at each kebele 

and training was given for the members on potato production, management and postharvest 

handling technologies. The recommended late blight management practice (Matico 1.5 kg ha
-1

) 

and farmers practice (without fungicide) were applied on six farmersô fields in 2016/17 and four 

farmersô fields in 2017/18. Accordingly, the on-farm demonstration result revealed that 

application of Matico for late blight management reduced late blight severity and increases 

potato tuber yield. The maximum tuber yield of 340 and 280 qt ha
-1

 was recorded in fungicide 

applied plots in 2016/17 and 2017/18, respectively.  The severity of diseases was also found to be 

low for fungicide applied plots. The increased yield of potato is expected to substantially 

increase the income as well as livelihood of the farming community. Therefore, research 

organizations should further scale up/out the recommended technology in the study districts and 

other similar areas to reach more number of farmers.  

 

Key words: FREG, Matico, participatory evaluation, Potato late blight 

 

Introduction   
Potato (Solanum tuberosum L., Solanaceae), óThe king of vegetablesô has about 200 wild species 

in the world. Potato has become a staple food in many parts of the world. It is the world's fourth 

largest food crop, following maize, wheat, and rice (Saidul et al, 2018). It is an important source 

of food and employment in developing countries. Potato provides high energy and quality 

protein as well as substantial amount of vitamins and minerals (Kuarabachew et al., 2007 and 

FAO, 2008). Potato was first introduced to Ethiopia in 1858. However, its adoption was limited 

until nineteenth century due to genetically very limited availability of potato varieties and their 

susceptibility to diseases and pests (Kidane-Mariam, 1980). Potatoes play an important role in 

improving food security and cash income of smallholder potato growers in Ethiopia. 

 

It is most widely grown vegetable crop in the country with a share of 21.9 per cent area. The area 

under potato cultivation is 2060 thousand ha with total production of 44893 thousand Metric 

tones (MT) with 21.8 MT/ha productivity. Currently, the national average of potato production in 

Ethiopia reached 13.45 tone/ha (CSA, 2016). However, the national average potato yield is yet 

very low as compared to the potential yield (40 tone ha-1) obtained under research conditions. 

This is due to narrow genetic basis of potato varieties, poor seed quality, susceptibility to 

diseases and poor farmersô management (Haverkort et al., 2012; Tewodros, 2014). The main 

problem of potato production worldwide are economic losses due to late blight, caused by 

mailto:abrahamgdr@gmail.com
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Phytophthora infestans L. which can destroy all parts of potato plants (Solanum tuberosum L.) 

within two weeks in wet conditions (Hooker, 1981; Fry et al., 1993).  Phytophthora infestans can 

survive under adverse conditions and over winter in the form of oospores. The pathogen, 

however, invades and infects potato plants in the field via zoosporangia, which disperse via soil, 

water, rain splash and wind (Van der Zaag, 1996).  

 

Infection occurs when leaves are moist for at least 5 hours at 15-20ºC. Spore germination results 

in colonization and infection causing symptoms on leaves, stem or tubers and production of new 

spores within four to five days (Rich, 1983). Late blight disease has been controlled using 

chemical fungicides at seed dressing and repeated spraying of systemic fungicide like Metalaxyl 

(Milgroom and Fry, 1988) and protective fungicide such as Mancozeb (Samoucha and Cohen, 

1986). Control of the pathogen population below economic damage levels is then still not 

possible and has led to low yields or even no yield where inappropriate chemicals and techniques 

where applied (Rotem and Bashi, 1983).  

 

Although several tolerant potato varieties were developed nationwide, the pathogen is still 

causing significant loss particularly in western Oromia where the climate favors the disease 

development. Potato growers of western Oromia and researchers reported that there is serious 

damage of the crop due to potato late blight resulting in significant yield and quality losses. To 

tackle the problem, an alternative and effective fungicide was recommended with its application 

techniques by Bako Agricultural Research Center (BARC). Combination of systemic fungicide 

Matico and contact fungicide Mancozeb and Matico sole at three times application every 21 day 

from the onset of the disease were the best management option of potato late blight 

recommended by the center. However, farmers in the area were using unknown fungicide and 

applied only one times in the production periods due to lack of awareness and knowledge of the 

availability and importance of the technology and its application. Therefore, the objective of this 

project is to familiarize the farmers with time of fungicide application, application frequencies 

and type of fungicides to be used to manage potato late blight and thereby increasing 

productivity of the crop. 

 

Materials and Methods 
Site and farmers selection 

This activity was conducted in purposively selected districts of Horo Guduru Wellega zone 

namely Horro, Jimma Rare and Jima Geneti in 2016/17 and 2017/18 main production season 

based on potato production potential, compatibility with AGP II criteria and accessibility for 

supervision.  From each districts one PA was selected purposively based on potentiality for 

potato production and accessibility. In each PA one FREG (Farmerôs Research-Extension Group) 

having 12-18 members was established. Gender balance was strictly considered according to the 

AGP II criteria. From the FREG members two experimental farmers were selected as a host 

farmer the rest being participant farmers. The experimental farmers were selected based on 

ownership of suitable and sufficient farm land to accommodate the trials, willingness and 

accessibility to road to increase the chance of being visited by many farmers.  

 

Training of farmers, experts and development agents (DAs) 

Theoretical training was given to farmers, district experts and DAs by multidisciplinary teams of 

researchers composed of breeder, agronomist, pathologist, extensionist and economists on 
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agronomic practices, diseases and pest managements, economic importance and postharvest 

managements of potato. In addition, practical training was given for farmers during potato 

planting. . 

 

Field design and management 

The demonstration work had two treatments; the recommended fungicide technology and 

farmersô practice.  Accordingly,  the recommended fungicide called Matico was applied at rate of 

1.5 kg ha
-1 

every three weeks from the onset of the disease to each demonstration plots sized 100 

m
2
 while the control plots(farmers practice) was without fungicide application. The improved 

variety; Belete used for the purpose. The treatments were replicated on different experimental 

farmersô fields. The demonstration plots were managed jointly by researchers, extension workers 

and farmers. The recommended spacing of 70 cm and 30 cm between rows and plants 

respectively were used for planting. Fertilizers were applied at rate of 100 kg DAP and 200kg 

Urea; Urea were applied at split during planting and two weeks after full emergence of the tuber. 

All other agronomic practices were applied equally to the demonstration plots as per the 

recommendation. 

  

Data collection and analysis  

Both qualitative and quantitative data were collected using appropriate data collection methods 

such as focused group discussion (FGD), direct field observation and scoring the disease severity 

and incidence. Yield data was recorded on plot bases. Total number of farmers, development 

workers and experts participated on events such as training and field visits were recorded by 

gender composition. Farmersô perception toward the technology was also identified. The 

collected data were analyzed using descriptive statistics such as mean, frequencies, distribution, 

and percentages. 

 

Results and discussions  
Training of farmers, experts and DAs 

Participatory training `was given by multidisciplinary team of Bako Agricultural Research 

Center researchers composed of breeder, agronomist, pathologist, extensionist and economist in 

both years (2016/17 and 2017/18) at Jimma Ganati, Horo and Jimma Rare districts on potato 

production technologies(Table 1).  Accordingly a total of 165 and 117 participants were 

participated on the training in 2016/17 and 2017/18 cropping season respectively. 

 

Table 1. Training given to participants across three districts in 2016/17 and 2017/18 cropping 

season.  

Participants  2016/17 2017/18 

Districts 

Jimma 

Geneti 

Horo Jima 

Rare 

Total  Jimma 

Geneti 

Horo Jimma 

Rare 

Total  

Experts  3 5 6 14 3 4 3 10 

Das 6 5 10 21 3 4 4 11 

Farmers  43 55 32 130 38 16 42 96 

Total  52 65 48 165 44 24 49 117 
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Field day organized   

Mini field days were organized in collaboration with district agricultural development offices 

and farmers at Jimma Geneti, Horo and Jimma Rare in 2016/17 and. Horo and Jimma Rare in 

2017/2018.  The potato planted for demonstration in 2017/18 at Jimma Geneti was totally 

infected with bacterial wilt and it was not evaluated. During the field days, the demonstration 

plots in the two districts; Jimma Rare and Horo were evaluated by farmers, DAs and experts in 

both years. In general, a total of 117 and 73 farmers were participated on the field day in 2016/17 

and 2017/18 cropping years respectively (Table 2).  

 

Table 2. Participants of field day organized at demonstration districts 
Districts  2016/17 2017/18 

Farmers DAs Experts Researchers Total  Farmers DAs Experts Researchers Total  

M F M F M F M F  M F M F M F M F  

J. Geneti 28 6 3 - 2 - 5 - 44 - - - - - - - - - 

Horo 32 5 4 - 3 - 5 - 49 28 5 4 1 3 - 6 - 47 

J. Rare 38 8 4 1 3 - 5 - 59 34 6 4 1 3 - 6 - 53 

Total 98 19 11 1 8  15 - 152 62 11 8 2 6 - 12 - 100 

 

 Disease severity and yield performance  

Disease severity and performance of treated and untreated plots were recorded during the two 

years. Application of the recommended fungicide; Matico completely controlled late blight in 

both cropping years. Application of fungicide on demonstration plots resulted in higher yield 

advantage of 32.09% over the untreated ones (Table 3). The yield and disease variability 

between locations and years may be due to the difference in soil, weather conditions.  
 

Table 3. Diseases and yield data of 2016/17 and 2017/18 cropping season. 

District  2016/17 2017/18 

Late blight (1-9 scale) Yield (qt) Late blight (1-9 scale) Yield (qt) 

Treated Untreated  Treated Untreated  Treated Untreated  Treated Untreated  

J.Geneti 1 4 320 270 1 - - - 

Horo 1 6 340 254 1 4 260 150 

J. Rare 1 6 329 268 2 4 280 230 

 

Conclusions and Recommendations  
The demonstration activity was conducted in Jimma Geneti, Horo and Jimma Rare districts of 

Western Oromia with the objective of demonstrating the recommended fungicide with its 

application techniques for controlling potato late blight. The results of on-farm demonstration 

indicated that application of Matico at rate of 1.5 kg ha
-1

 was effective in controlling potato late 

blight disease. In addition, application of the recommended technology (fungicide) has increased 

potato yield by reducing loss occurred due to diseases and  this is expected to substantially 

increase the income as well as lived hood of the farming community. From the demonstration 

conducted in the area farmers were familiarized with potato late blight management technology 

(time of application, application scheme and types of fungicides to be used). Therefore, research 

should further scale up/out the recommended technology in the study districts and similar areas 

in collaboration to other stakeholders to reach wider areas and more number of farmers.  
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Abstract 
Pre-extension demonstration and evaluation of early maturing maize varieties were conducted in 

2017/18 production season with the objectives of promoting and popularizing, creating 

awareness, improving farmersô knowledge and skills through training and enhancing 

stakeholdersô participation. A total of fifteen (15) trial farmers were selected from two potential 

Maize growing kebeles of Dire Dawa Administration and one kebele of Harari Region. Three 

FREG having 45 farmers were established at each kebele. Two improved maize varieties 

(Melkassa-2 and Melkassa-6) were each planted on a plot sized 40m x40m and replicated on 

different farmersô fields. Training and field days involving a total of 39 and 107 participants, 

respectively were organized at Dire Dawa and Harari Region. The demonstrated maize varieties 

were evaluated in terms of time of maturity, yield and disease tolerance. Accordingly, the field 

demonstration result indicated that Melkassa-2 variety gave relatively higher (23.6 qt ha
-1

) yield 

followed by Melkassa-6 variety which gave 21.6 qt ha
-1

 with 9.3% yield advantage over 

Melkassa-6 variety. Moreover, participant farmers ranked Melkassa-2 variety first and 

Melkassa-6 second. Therefore, both varieties were recommended for further pre-scaling up due 

to their early maturity, better yield and disease tolerance compared with the local varieties.  

 
Key words: Melkassa Maize, improved varieties, Dire Dawa and Harari districts  

 

Introduction  
Food security in Ethiopia, and elsewhere in Africa, is a major socio-political issue. Its economic 

wellbeing is also dependent on the success of its agriculture. Ethiopia has long suffered from 

food shortages and economic underdevelopment even though it is endowed with a wide range of 

crop and agro-ecological diversity. Maize, teff (Eragrostistef), sorghum, wheat, and barley 

among cereals and enset (Enseteventricosum) among roots and tubers provide the main calorie 

requirements in the Ethiopian diet. Crop productivity and production remained low and variable 

in the 90s for the most part but there have been clear signs of change over the past decade. Maize 

has expanded rapidly and transformed production systems in Africa as a popular and widely 

cultivated food crop since its introduction to the continent around 1500 A.D (McCann, 2005).   

 

Maize production and its status in determining food security in the country received a major 

focus in the mid-1980s, particularly spurred by the 1984 devastating drought and the famine that 

followed. The wide adaptability of the crop and the potential to produce more calories and food 

per area of land cultivated than all major cereals grown in Ethiopia were important factors in 

considering maize as part of the national food security strategy, including its inclusion under the 

government-led intensive agricultural extension program (Berhane et al. 2011). With increased 

production driving market prices down, maize became more affordable (e.g., relative to other 
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staples such as teff and wheat) to rural and urban consumers. It is now increasingly used both 

separately as well as in mixed flour with other more expensive cereals in traditional Ethiopian 

diets. Maize is the most important staple in terms of calorie intake in rural Ethiopia. The 2004/5 

national survey of consumption expenditure indicated that maize accounted for 16.7 % of the 

national calorie intake followed by sorghum (14.1 %) and wheat (12.6 %) among the major 

cereals (Ibid, 2011).  

 

Compared to the 1960s the share of maize consumption among cereals more than doubled to 

nearly 30% in the 2000s, whereas the share of teff, a cereal that occupies the largest area of all 

crops in Ethiopia, declined from more than 30% to about 18% during the same period (Demeke, 

2012). The popularity of maize in Ethiopia is partly because of its high value as a food crop as 

well as the growing demand for the Stover as animal fodder and source of fuel for rural families. 

Approximately 88 % of maize produced in Ethiopia is consumed as food, both as green and dry 

grain. Maize for industrial use has also supported growing demand. Very little maize is currently 

used as feed but this too is changing in order to support a rapidly growing urbanization and 

poultry industry. Unlike its neighbor, Kenya, which imports a significant share for its 

consumption needs, Ethiopia has increasingly attained self-sufficiency in maize production since 

early this decade and even exports some quantities to neighboring countries (e.g., Sudan and 

Djibouti) in years of surplus production. If production can be significantly expanded, the 

potential for maize export to all the neighboring countries including Kenya is very high although 

the national demand is expected to continue to grow in the coming years.  

 

The emerging maize green revolution for Africa that Byerlee and Eicher (1997); Byerlee and 

Heisey (1997); Byerlee and Jewell (1997); and Eicher and Kupfuma (1997) envisioned in the 

1990s has remained elusive so far but is showing strong signs of becoming a reality now in 

Ethiopia and perhaps in other countries of sub-Saharan Africa (SSA). There is evidence that the 

increased productivity and production of maize is also having a significant positive impact on 

poverty reduction (Dercon et al. 2009). Melkasa series maize varieties give high yield when 

compared with local maize varieties .Melkasa maize varieties mature earlier than local maize and 

somewhat drought tolerant than local. Farmers in the study area use the local variety which needs 

enough amount of rainfall and obtain low production if rainfall is not enough. Therefore, this 

project intended to alleviate these problems and ensure the benefits to be obtained from these 

Melkasa Maize varieties. 

 

Material s and Methods 
Description of the study area 

The activity was conducted in nationally selected Agricultural growth program-II 

implementation districts of Harari region and Dire Dawa administration. Harari regional state is 

located on distance of 526 kms from capital city Finfine in direction of countryôs eastern part; it 

is all in all bordered by Oromia region and hosts one capital town of Oromia Regional stateôs 

zone that is East Hararghe. The climatic condition of the region includes highland, midland and 

lowland; the soil types that exist in the region is different in different ecologies of the region that 

is clay, loam, sandy and black types. Dire Dawa Administration is located on distance of 515kms 

from capital city Finfine in direction of countyôs Eastern part; it is bordered by Somali, and 

Oromia regions in all directions. Dire Dawa Administration has both urban and rural set 

governance system. The climatic condition of Dire Dawa is almost dry land with the maximum 
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and minimum annual temperature 38
0c

 and 25
0c

 respectively (EBC broadcasting on metrology 

allocated time).  

 

Site and farmers selection  

Two districts from Dire Dawa and one districts Harari Region were selected .From Dire dawa 

three kebeles (Adada,Dujuma and Wahil) and Sofi from Harari region were selected Farmers 

were also selected purposively based on their interest, innovation he/she has, land provision for 

this pre-extension demonstration, interest in cost-sharing, willingness to share experiences for 

other farmers, and studying their profile with the participation of Development Agents. The 

selected farmers were grouped in the form of Farmers Research and Extension Group (FREG) 

with the member of 15 farmers per kebele in consideration of gender issues (women, men and 

youth). A total of 3 FREGs (One FREG/ PA) from one PA 15 farmers and a total of 45 farmers 

were grouped in 3 FREGs organized. In the FREG, 5 farmers were trial farmers (3 male and 2 

female) and 10 farmers were non trial farmers. 

  

Implementation design  

Two improved (Malkessa 2 and Malkessa 6) Maize varieties and one local check were used for 

the study. The varieties were replicated across five trial farmers per kebele .Each variety was 

planted on a plot size: 40mx40m, at seeding rate of 25-30kg/ha. A spacing of 75cm*25cm 

(Between row and plant) and fertilizer (NPS) at rate of 100kg/ha were also used. 

 

Training, field visit and Filed-day organized  

Multidisciplinary research team; crop, extension and socio-economic research team and other 

stakeholders (Offices of Agriculture and Natural Resource) actively participated by sharing their 

experience and knowledge. Development agents, experts and farmers were participated on the 

training given on maize production and management, post-harvest handling and marketing 

information. Field day was also organized for more awareness creation. Adada, Wahil and 

Dujuma kebeles from Dire Dawa and Kile from Harari region were selected based on their maize 

production potential. Mini field day on which 43 farmers (33 male and 10 females), 7 DAs and 5 

experts participated was organized at Kile Kebele. Mini field day was also organized at Dire 

Dawa on which 40 farmers (32 male and 8 females), 5 DAs, 4 experts and 3 journalists 

participated. 12 farmers (3 female and 9 male) selected both Melkassa-2 and Melkassa-6. Twenty 

eight farmers (6 female and 22 male) selected Melkassa-2 based on cob size and yield. Both 

varieties are similar according to farmersô preferences by stack and early maturity.  

 

Data collection and analysis method  

Both quantitative and qualitative data were collected. The collected quantitative data were 

subjected to analysis using SPSS software version 20 (frequency, mean, standard deviation and 

range) while qualitative data collected using group discussion, key informant interviews, field 

observation and focus group discussion were analyzed using narrative explanation and argument. 

Finally data from different sources were triangulated to get reliable information. 

 

Results and Discussions  
Training of target group (Farmers, DAs and Experts) 

The training was organized at both regions. It was given on the topics of agronomic practices 

(crop weed and disease management), stakeholdersô linkage and extension approach and market 
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and information linkage. At Harari region, 34 (28 male and 6 female) farmers, 2 male 

development agents and 2 experts were participated while at Dire Dawa, 27 (20 male and 7 

female) farmers, 5 male development agents and 4 experts were participated. 

 

Yield performance the varieties  

The following graph describes the yield performances of the demonstrated varieties across the 

study site. The grain yield performance of the improved varieties (Melkassa-6 and Melkassa-2) 

were 17.26 and 18.91qt/ha at Adada, 24.71 and 24.31qt/ha at Kile, 21 and24.73qt/ha at Dujuma 

and 23.47 and 26.59qt/ha at Wahil respectively. The average grain yield performance of 

Melkassa-2 was higher (26.59 quintal per hectare) at wahil while that of Melkassa-6 variety was 

higher (24.71qt/ha) at kile kebeles.The yield performance of Melkassa-2 variety was higher than 

and Melkassa-6 at Wahil (26.59qt/ha), Dujuma (24.73qt/ha) and Adada (18.91qt/ha). However, 

the grain yield performance of Melkassa-6 was higher at Kile (24.71qt/ha). 

.  

 
Fig. 1. Yield performance of improved lowland maize varieties across districts on Farmers land 

 

Field day organized and Farmersô perception toward the varieties 

 

Farmersô in the study area also selected the best performing improved lowland maize varieties by 

using their own criteria. Farmers set these criteria after having know-how about the variety and 

using those criteria they could select the varieties at harvest time. The opinion of those farmers 

on varietal preference was collected from participants during variety demonstration. The major 

criteria used by farmers were grain yielding, diseases tolerance, performance throughout growing 

stage, Adaptable to the environment, moisture stress tolerance, biomass and labor demand. Based 

on the above criteriaôs; farmers evaluated the varieties and ranked first Melkessa-2 followed by 

Melkassa-6. Generally, farmers selected the varieties (Melkassa-2 and Melkassa-6) based on the 

current climate and the response of the varieties with regard to their early maturity, disease 

tolerance and adaptability to the environment. Therefore, the most farmers selected both 

improved varieties to use on their farm for the future. The following table (Table 1) describes 

farmersô selection criteria and their perception (feedback) toward the varieties 
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Table 1. Farmersô feedbacks on the varieties 

Variety Farmers feedback on the varieties of maize 

varieties    

 

     Ranks given to the varieties 

Melkessa-2 Relatively good grain yielding  

Very good diseases tolerance   

Very goodperformance throughout growing stage   

Adaptable to the environment  

Very good in moisture stress tolerance  

Good feed stalk/biomass/low labor demand  

V Easily manageable/low labor demand 

                1
st
 

Melkessa-6 Good grain yield 

Relative diseases tolerance  

Good performance at the growing stage  

Relatively adaptable to the environment  

Good in moisture tolerance  

Relatively good feed stalk/biomass  

V Easily manageable/low labor demand 

              2
nd

 

Local Low grain yield due to moisture stress   

Low to diseases tolerance  

Low performance throughout growing stage due 

to current climate condition  

Low moisture tolerance  

Adaptable for the area if and only if  there is a 

sufficient rainfall pattern 

High feed stalk/biomass  

Not easily manageable/labor demanded due to 

long time taken by variety  

 

               3
rd
 

 

Conclusions and Recommendations 
In the study area, the rainfall shortage were the most problems that influencing maize production. 

To address this problem, Fedis Agricultural Research Center (FARC) has undertaken adaptation 

trials on improved early maturing maize varieties and identified the well adapted varieties to the 

areas. The result of demonstration showed that the varieties performed well in terms of grain 

yield and early maturity under moisture stress which has a negative effect on yield and yield 

components and well appreciated by farmers in the areas. Moreover, farmers said ñusing these 

varieties, they are alleviating the existed problems on production and productivity in the areas. 

Maize not only for grain yield but also they used the stalk for animal feed, fire wood/fuel.  

 

Based on the result, the varieties are suggested to be widely promote and make farmers 

beneficials through the Office of Agriculture and Natural Resource of the Zone. This can be 

achieved through appliying appropriate extension approach like giving training to DAs and 

farmers, experience sharing, field day organizing and collaborative work with stalkeholders, 

private producers, and NGOs that with close supervision of reseach center.    
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Abstract 
Pre-extension demonstration and evaluation of early maturing sorghum varieties was conducted 

with the objectives of promoting and popularizing improved lowland sorghum technologies, 

creating  awareness, improving farmers knowledge and skills, improving farmersô livelihood and 

enhancing stakeholders participation.  A total of fifteen (15) trial farmers were selected from two 

potential sorghum growing kebeles of Dire Dawa city administration council and one kebele of 

the Harari region. Three FREG having 45 farmers were established at each kebele. Three 

improved sorghum varieties (Tashale, Misikir and Mako) were planted on the plot sized 

40mx40m. Training and field day involving 36 and 101 participants, respectively, were organized 

at Dire Dawa and Harari region. Lowland Sorghum varieties were evaluated based on their 

early maturity, yield, Disease tolerance, seed color; seed size and biomass. On average, the 

demonstrated varieties; Misikir, Tashale and Mako gave 21.4qt ha
-1

, 23.3 qt ha
-1

 and 23.4 qt ha
-1
 

respectively. Mako and Tashale varieties with 9.3% and 8.9% yield advantage over Misikir were 

ranked first and second, respectively for their relatively higher yield. However, farmersô 

preferred Mako and Misikir because of their relatively higher feed stalk biomass. Thus, Mako 

and Misikir were recommended for further pre-scaling up in the study areas and other similar 

agro-ecologies.       
Key words: Sorghum, drought tolerant, improved varieties, Diredawa and Harari districts  

 

Int roduction  
Sorghum is one of the most important cereal crops grown in arid and semi-arid areas of the 

world, receiving 400 to 800 mm of rainfall annually. Such areas are characterized by moisture 

deficit stress that affects the cultivation of the crop (Tadesse et al., 2008; Ouma and Akuja, 

2013). It is an indigenous crop to Ethiopia. The origins of its domestication is Ethiopia and the 

surrounding countries, beginning around 4000-3000 B. C. Numerous varieties of sorghum were 

created through the practice of disruptive selection, where selection for more than one level of a 

particular character within a population occurs (Dillion et al., 2007).In Ethiopia, sorghum is a 

staple food crop widely cultivated in different agro-ecological zones, predominantly in dry areas 

where other crops can survive least and food insecurity is widespread. These areas cover nearly 

66% of the country (Geremew et al., 2004; Adugna, 2007). In 2011/12, Ethiopian main rainy 

season (Meher), 39512942.36 quintals of sorghum grain is produced on 1923717.49 ha of land 

(CSA, 2012). This shows that the productivity of the crop is still low, estimated to be 2054 kg ha 

-1 (CSA, 2013), which is considerably lower than experimental yield that reaches up to 3500 kg 

ha-1 on farmersô fields in major sorghum growing regions of the country (Geremew et al., 2004). 
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Moreover, sorghum (sorghum bicolor) is the fifth most important cereal globally and feeds 

around 500 million people. It is especially important for rural people in arid regions. It provides 

food for household consumption and produces larger amounts of fodder to support their livestock 

than other grains (Wortmann 2006). So the contribution of improved varieties of sorghum is 

almost negligible mainly due to poor participation of farmers in the selection process, poor 

intervention of improved agricultural technologies (absence of improved varieties), birds damage 

to early maturing varieties, diseases (grain mold, head smut, anthracnose) and insect pests (shoot 

fly and stalk borer) (AsARC, 2011). 

 

To solve the problems, Fedis Agricultural Research center (FARC) has conducted adaptation 

trials and evaluated and promoted a number of early maturing and striga resistance variety in in 

some districts of East Hararghe Zone. Yet local sorghum variety which is easily affected by 

drought and striga infestation is under production in Harari and Dire Dawa administration. Local 

variety needs higher amount of rain fall and it takes 7-8 months to mature. This result in low 

production in drought areas like Harari and Dire Dawa. Improved early maturing varieties give 

better yield with minimum possible moisture. These nature of improved early maturing sorghum 

varieties escapes under the impact of natural factor. Therefore, to address the problems 

demonstration and evaluation of these improved sorghum varieties under the farmersô condition 

through different mechanism is important. Thus, this activity aimed on disseminating those 

technologies at farmers' field there by demonstrating those selected technologies to the end users. 

These in turn envisioned increasing household income and contributing more to food security so 

as to alleviate food shortage.  

 

Materials and Methods 
Description of the study area 

The activity was conducted in the selected Agricultural growth program-II districts of Harari 

Region and Dire Dawa administration. Harari regional state is located on distance  of 526 km  

from capital city finfinne in the eastern parts of the bordered by Oromia region and hosts one 

capital town of Oromia Regional stateôs zone that is East Hararghe. The climatic condition of the 

region includes highland, midland and lowland; the soil type exist in the region is different in 

different ecologies of the region that is clay, loam, sandy and black types. These selected districts 

are where the  potentiality of the program will be succeeded in consideration of residentsô 

problems, potential succession of the technologies these fit problems and solve; including the 

outcomes prevailed in AGP-I.  

 

Dire Dawa Administration is located on distance of 515kms from capital city Finfine in direction 

of countyôs Eastern part; it is bordered by Somali, and Oromia regions in all directions. Dire 

Dawa Administration has both urban and rural set governance system. The climatic condition of 

Dire Dawa is almost dry land with the maximum and minimum temperature 38
0c

 and 25
0c

 

respectively (EBC broadcasting on metrology allocated time). These selected districts are where 

the potentiality of the program will be succeeded in consideration of residentsô problems, 

potential succession of the technologies these fit problems and solve; including the outcomes 

prevailed in AGP-I. 
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Site and farmers selection  

Adada ,Wahil and Dujuma kebeles from Dire Dawa and Kile from Harari Region were selected  

based on their sorghum production potential and accessibility to the road for regular field 

monitoring .Farmers were selected purposively based on their interest, innovation he/she has, 

land provision for this pre-extension demonstration, interest in cost-sharing, willingness to share 

experiences for other farmers, and studying their profile with the participation of Development 

Agents. The selected farmers were grouped in Farmers Research and Extension Group (FREG) 

with the member of 15 farmers per Kebele in consideration of gender issues (women, men and 

youth). In the establishment of FREG in the study areas total of 3 FREGs (One FREG/ kebele) 

from one PA 15 farmers and a total of 45 farmers were grouped in 3 FREG. In the FREG 5 

farmers were trial farmers (3 male trial farmers and 2 female trial farmers) and 10 farmers 

worked with trial farmers.  

 

Implementation design  

Misikir, Tashale (standard check) and Meko varieties were used for demonstration in both 

districts. The input source was Fedis Agricultural research Center (FARC). The varieties were 

planted on the selected farmersô plot of 40mx40m in rain-fed season. The variety was planted 

with early maturing sorghum production recommendation or agronomic recommendation 

practices. Therefore, based on farmersô variety need, those selected varieties were procured to 

hosting farmers and planted by drilling at seed rate of 10kg/ha. Spacing used between row and 

plant is 75cm and 25cm respectively. Fertilizers were applied at the rate of 100kg/ha DAP and 

50kg/ha Urea while weeding and other management practices were applied as per 

recommendation required.  

 

Training, field visit and Filed-day organized  

Multidisciplinary research team; crop, extension and socio-economic research team and other 

stakeholders (Offices of Agriculture and Natural Resource) were actively participated by sharing 

their experience and knowledge. Development agents, experts and farmers were participated on 

the training given on sorghum production and management, post-harvest handling and 

information marketing. Field day was organized for more awareness creation.  

 

Data collection and analysis method  

Both quantitative and qualitative data were collected. Collected quantitative data were subjected 

to analysis using SPSS software version 20 (frequency, mean, standard deviation and range) 

while qualitative data collected using group discussion and key informant interviews, field 

observation and focus group discussion were analyzed using narrative explanation and argument. 

Finally data from different sources were triangulated to get reliable information. 
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Results and Discussions  
Training of target group (Farmers, DAs and Experts) 

The training was organized at both regions. It was given on the topics of agronomic practices 

(crop weed and disease management), stakeholdersô linkage and extension approach and market 

and information linkage. At Harari region, 34 (28 male and 6 female) farmers, 2 male 

development agents and 2 experts were participated while at Diredawa, 27 (20 male and 7 

female) farmers, 5 male development agents and 4 experts were participated. 

 

Yield performance across districts  
The yield performances for different varieties were different. The grain yield performance of the 

improved varieties (Misikir,Tashale and Meko) were ranges from18.1, 18.9, and 20.1quintals/ha 

at Adada,22.3, 22.1 and 24.9quintals/ha at Kile,20.9,25.9 and24.1quintals/ha at Dujuma and 

24.4,26.3 and 23.9quintals/ha at Wahil.The average grain yield performance of Misikir and 

Tashale higher (24.4,26.3quintals/ha) at wahil but Mako variety was higher at 24.9 at kile in the 

production season. The yield performance of Tashale variety was higher than and Misikir and 

Makoat Dujuma and Wahil. However, the grain yield performance of Meko was highier at 

Adada(20.1quintals/ha) and Kile(24.9quintals/ha) .These varieties gave 37, 37 and 32 quintal per 

hectare on station at Fedis Agricultural research Center which is higher than at farmerôs 

condition. The yield difference might be due to farmers land striga infestation, poor land and low 

crop managements. However, improved sorghum varieties were more advantages than the local 

one especially in case of severe drought in which farmers remains with some stalks. 

 
Fig. 3: Yield performance of improved lowland sorghum varieties across districts on Farmers 

hand 

 

Field day organized and farmersô perception toward the varieties 

Fourty farmers (32 male and 8 females), five DAs and four experts participated on mini field day 

organized at Kile kebele. During the field day participant farmers were let to selecte best 

performing varieties. Thus 7 farmers (2 female and 5 male) selected both Tashale and Mako. 

Twenty three farmers (6 female and 17 male) selected Tashale based on early maturing and yield 

.Both are similar according to farmersô preferences by stack and drought tolerance. More over at 

Dire Dawa Mini field day and training was organized at Adada on which 27 farmers (20 male 

and 7 female), 5DAs and 4 Subject matter specialists were participated and at Wahil (Dujuma) 
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PAs. 40 farmers (32 male and 8females), 5 DAs, 4 experts and 3 journalists participated on mini 

field day organized at Dujuma PAs. 

 

Farmersô in the study area selected the best performing improved lowland sorghum varieties by 

using their own criteria. Farmers set these criteria after having know-how about the variety and 

using those criteria they could select the varieties at harvest time. The opinion of those farmers 

on varietal preference was collected from participating farmers during variety demonstration. 

The major criteria used by farmers were maturity, yield, Disease tolerance, seed color, seed size, 

performance throughout growing stage, biomass, palatability of stalk feed, nutritional value and 

food test.Based on the above criteria; farmers  evaluated the varieties and ranked first Misikir 

followed by Mako. Both varieties were well appreciated by farmers as compare to the Tashale in 

the areas. Overall the varieties are well accepted and suggested to widely promote and make 

farmers beneficials through the Office of Agriculture and Natural Resource of the Zone. 

Table 1. Ranks of the varieties based on farmers selection criteria 

Crop 

varieties 

Farmers rank                     Reasons 

Misikir  1
st
 Early mature, Good in yield, Disease tolerance, Good seed 

color, Good seed size, Very good performance throughout 

growing stage, Very good biomass yield, Very good palatability 

of stalk feed, Very good nutritional value and food test  

Mako 

 
2

nd
 Relative to early maturity, Good in yield, Relative to disease 

tolerance, Very good seed color, Very good seed size, Good 

performance throughout growing stage, Good biomass yield, 

Relative to good palatability of stalk feed, Relatively good 

nutritional value and food test       

Teshale 3
rd

 Relative to early maturity, Very good in yield, Relative to 

disease tolerance, Poor seed color, Low seed size, Poor 

performance throughout growing stage, Good biomass yield, 

Poor in palatability of stalk feed, poor nutritional value and 

food test  

 
Table 2. Pair-wise ranking matrix result to rank variety traits 

Code 

no.  

 

Traits Early 

maturi

ty 

Overall 

yield  

 

Disease 

tolerance 

Seed 

color 

Seed 

size  

 

Palatability 

of stalk for 

feed 

performance Biomass Nutritional 

test 

1 Early 

maturity 

 1 1 1 1 6 1 8 1 

2 Overall yield    2 2 2 6 7 2 2 

3 Disease 

tolerance 

   3 3 3 3 3 3 

4 Seed color     5 6 4 8 9 

5 Seed size       6 5 5 9 

6 stalk 

Palatability 

as  feed 

      6 6 9 

7 performance        8 9 

8 Biomass         9 

9 Nutritional 

test 
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Conclusions and Recommendations 
In the study area, rainfall shortage is the most problems that influencing sorghum production. 

The participatory demonstration created an opportunity for the farmers to observe and judge the 

best practice with respect to the sorghum production .Suitable and widely accepted improved 

early maturing sorghum varieties for the study areas were identified and ranked based on farmers 

set criteria (Early maturity, yield, Disease tolerance, Food test, Palatability and biomass). 

Furthermore, linkage was strengthened and opportunities were created for experience and 

knowledge transfer among stakeholder .Awareness on advantage of early maturing sorghum 

varieties were increased through promotion in this demonstration. The results obtained from 

demonstration plot were also encouraging.The result indicated that yield performance for 

Tashale was better than Misikir and Mako but it has poor food test and low feed stalk palatability   

Therefore, using Misikir and Mako varieties are more advantageous for farmers than using 

Tashale (Standard check). As a result, both Misikir and Mako varieties are recommended for 

more promotion in the area and other similar agro-ecological situation to reduce the problem of 

food insecurity.  

 

References 
Adugna A (2007).The role of introduced sorghum and millets in Ethiopian agriculture. 

SATeJournal 3:1- 4. 

Assosa Agricultural Research Center (AsARC) (2011). Farming system survey document. 

Assosa, Benishangul-Gumuze Regional State, Ethiopia, unpublished. 

CSA (Central Statistical Agency) (2012). Agricultural Sample Survey of 2011 / 2012 (2004 

E.C.) on area and production of major crops. Statistical Bulletin, Addis Ababa. 

CSA (Central Statistical Authority) (2013). Agricultural Sample Survey.Area and production of 

Crops.Central Statistical Authority. Statistical Bulletin 532, Volume I. Addis Ababa. pp. 

14-63. 

Dillion SL, Shapter FM, Henry RJ, Cordiro G, Izquierdo L, Lee LS (2007). Domestication to 

crop improvement: Genetic resources for Sorghum and Saccharum (Andropogoneae). 

Ann. of Bot. 100: 975ï989. 

Geremew G, Adugna A, Tadesse T, Tesso T, Belete K, Hailesilassie M (2004). Development of 

sorghumvarieties and hybrids for dryland areas of Ethiopia.UgandaJ. Agric. Sci., 9:594ï

605. 

Ouma JP, Akuja TE (2013). Agronomic and morphological performance of sorghum (sorghum 

bicolour L.) for the dry highlands of Kenya. J. Appl.Biosci., 63:4720 ï 4726. 

Tadesse T, Tesso T, Ejeta G (2008). Combining ability of introduced sorghum parental lines for 

major morpho-agronomic traits. J. SAT Agric. Res., 6. 

Wortmann, C. S., Mamo M., Abebe G., Kaizzi K., Mburu C., Letayo E. &Xerinda S. (2006). An 

Atlas of sorghum production in eastern Africa. 



43 
 

Pre-extension Demonstration of Bread Wheat Varieties at Dugda and Lume 

districts 
 

Tesfaye Gemechu, Fiseha Tadese, Hikma Sultan and Urgaya Balcha 

Adami Tulu Agricultural Research Center 

Corresponding author: gtesfaye3@gmail.com 

Abstract  
The activity was conducted in 2017 main cropping season at Dugda and Lume districts of East 

shoa zone with the objectives of demonstrating and evaluating the performance of improved 

bread wheat varieties along with their management practices under farmersô circumstances and 

raising farmersô knowledge and skill on bread wheat production and management practices. 

Two improved bread wheat varieties (Ogolcho and Kingbird) were demonstrated following the 

recommendation of 2016 participatory variety selection activity. Sites were selected in 

collaboration with respective district agricultural offices based on potential of the area for bread 

wheat production. Trainings were given for farmers, Development Agents and experts and other 

stakeholders. The Participating farmers were also capacitated through training, exchange visits 

and field days. Recommended seed and fertilizer rate were used for the demonstration trial 

establishment. According to the results, a mean yield of 38.61 ± 2.82 qt ha
-1

 and 39.24 ± 1.54qt 

ha
-1

 was harvested from ogolcho and kingbird varieties, respectively. The two varieties showed 

no statistically significant yield difference at p<0.05 in their yield and showed better yield 

performance when compared to the farmersô variety. To this end, farmers preferred ogolcho as 

their first choice for future productions based on their own criteria. Thus, ogolcho variety is 

recommended for further scaling up. Yet, kingbird is also an additional variety which can be 

used for further scaling up activities in Dugda and Lume districts taking into consideration its 

comparable yield and economic return. 

Key Words: Bread wheat, Demonstration, Pre-extension, rift valley 

 

Introduction  

Wheat (Triticumaestivum L.) is one of the most important staple food crops in the world. Wheat 

is a major crop contributing importantly to the nutrient supply of the global population and also a 

very versatile crop; it shows wide adaptation to diverse agro-ecological conditions and cropping. 

The crop is grown at an altitude ranging from 1500 to 3000 meter above sea level (m.a.s.l); the 

most suitable agro-ecological zones, however, fall between 1900 and 2700 m.a.s.l (Bekele et. al, 

2000). The crop is also one of the most important staple crops grown in Ethiopia. It is third in 

area of cultivation following teff and maize and cultivated in Ethiopia on about 1.69 million 

hectares and delivering about 4.56 million tons of grain yields (CSA, 2016/17). The crop has 

been cultivated in the country since the time of immemorial and is the second largest wheat 

producer in sub-Saharan Africa, after South Africa. The country is also the major producer of 

wheat in eastern Africa accounting for over 70% of the total wheat area in the region (Bezabeh et 

al., 2015). Although most of the wheat grown in Ethiopia is bread wheat, both bread and durum 

wheat are widely grown in the country constituting about 60% and 40% of the total wheat 

production, respectively (CIMMYT, 2014). 

 

Wheat is used for the manufacture of flour for different purposes such as bread, biscuits and 

pasta products such as macaroni, spaghetti and noodle are some of the industrial products. Wheat 

mailto:gtesfaye3@gmail.com
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is known to be a major source of energy and protein. Traditionally, Wheat is used for making 

ñdaboò, ñdabokoloò, ñganfoò, ñkincheò and other types of food in the Ethiopian context.  

Within the country the top wheat producing districts are primarily located in Oromia, Amhara, 

and Tigray regional states. Oromia accounts for the largest of all with its top producing districts 

located in the Arsi-Bale areas of the region (Warner et.al, 2015). According to Warner et.al, 

2015, East shoa zone is also among the top 25 wheat producing zones in the country, major 

producing districts within the zone being Dugda and Gimbichu.  

 

Although the country is the major producer in sub Saharan Africa it is still reliant on foreign 

wheat import to satisfy its demands. The national average of wheat yield of Ethiopia is around 

2.6 t/ha (CSA 2016/17), which is far below from experimental yields of over 5 t/ha. To solve this 

challenge and improve production and productivity efforts were made by the research and 

extension system of the country by releasing and demonstrating improved varieties along with 

their management practices. Furthermore, the yield gap of 2.4 t/ha indicates the potential for 

increasing productivity of wheat production through utilization of agricultural inputs, particularly 

using quality seed of the improved varieties and optimum fertilizers rate.To this end, in crop 

improvement and others technology development and dissemination process with the 

involvement of the end-users may hasten the process and increase the adoption and 

dissemination of the new technology.  

 

In mid rift valley areas wheat is among the major cereals produced relaying on variety released 

some time ago with low productivity. In addition, the knowledge base of farmers about wheat 

production and management is limited. To improve this gap as part of its effort ATARC has 

conducted an on-station trails and participatory variety selections of improved varieties in the 

past years with support form AGP-II. The trial results conducted showed that the improved 

varieties activities performed well when compared with farmersô verities. Accordingly, this 

experiment was conducted to demonstrate and evaluate the performance bread wheat varieties 

under farmersô conditions, enhance farmersô knowledge and skill on bread wheat production and 

management and assess farmersô and other stakeholdersô feedbacks for further technology 

development/improvement  

 

Material s and Methods 
Description of the study areas  

The study was conducted in selected districts of East shoa zone. East shoa zone is one of the 

administrative zones of Oromia regional state, Ethiopia. The zone has an area of 10241km
2 

and Adama town is serving as the capital town of the zone. There are 10 districts within the zone 

among which Dugda and Lume districts are the study districts where this demonstration activity 

took place.  

 

Dugda district is located at 135km from the capital city of Ethiopia, Addis Ababa and 100km 

from East shoaôs zonal capital, Adama. The district covers 5.2% of East shoa zone with area of 

751km
2
. Dugda has 18 Kebeles among which one kebele was used for this study. The district has 

an average 636mm annual rainfall and 26
o
caverage temperature. The major crops produced are 

wheat, teff and maize. Lume districts capital is located 88km from the capital, Addis Ababa and 

25km from zonal capital Adama town. The district covers 9.8% of East shoa zone with area of 

870km
2
. Lume has 38 Kebeles among which two kebele were used for this study. The districtôs 
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annual rainfall ranges from 500-1200mm and temperature ranging from 18 to 28 degrees. The 

major crops produced include teff, wheat, chickpea and lentil.  

 

Site and farmers selection:  

The demonstration was conducted in selected Kebeles of Lume and Dugda districts of East Shoa 

zone. Two Kebeleôs from lume (Bika and Ejersa) district and one kebele from Dugda 

(Tephochoroke) were selected based on their wheat production potential. Farmerôs research and 

extension group (FREG) approach was followed to select farmers and group under trial farmers. 

A total of 6 FREGôs were organized having 68 male and 37 female members. Among the FREG 

member a total of eight (8) interested trial farmers were selected in both districts. The trial 

farmers were selected based on their willingness to contribute a land size of 0.125ha. Packaged 

production technologies (seed rate, seed treatment, spacing, fertilizer management and weed 

management) recommended for the bread wheat production was used to establish the trials. 

Seeds were sown at the recommended rate of 85 kgha-1 in rows (20cm between rows).  Urea (46 

% N) was used as a source of nitrogen fertilizer. 2/3 of N fertilizer was applied within the rows 

as basal application at planting. The remaining 1/3 dose of nitrogen fertilizer was top-dressed at 

tillering stage. Plots were kept free of weeds. Field days and field visits were also be organized at 

the maturity and harvesting stage of the crops.  

 

Planting materials 

Two adaptable early maturing bread wheat varieties (Ogolcho and Kingbird) were used. Planting 

material (Seed) were prepared in advance from Kulumsa Agricultural Research center and 

Oromia Seed enterprise.  

Table 1: Characteristics of bread wheat varieties used for the pre-extension Demonstration 

Characteristics  Kingbird  Ogolcho 

Days to maturity 90-120 102 

Altitude   1500-2200 1600-2000 

Rainfall 500-800 400-500 

Yield (Qtha
-1

) 33-52 33-50 

 

Data collected  

Agronomic characteristics like plant height, tiller per plant, grain yield, thousand seed weight, 

spike length, and effective tiller were recorded. Farmersô feedbacks and costs and income gained 

involved were collected.  

Data analysis  

The collected agronomic and financial data was analyzed and presented using tables. Farmersô 

feedbacks and preference were also analyzed qualitatively and presented using table. The 

technology gap and technology index were calculated using the formulas as given by (Samui et 

al., 2000).   

Technology gap = Potential yield qt/ha ï demonstration yield 

Technology index % = Potential yield ï demonstration yield X 100 

          Potential yield  

Results and Discussions 

Yield performance of the varieties demonstrated  

The following table shows the combined analysis result on yield performance of the varieties 

demonstrated in both Dugda and Lume districts. According to the result a mean yield of 38.61 ± 



46 
 

2.82qt ha and 39.24 ± 1.54 was harvested from ogolcho and kingbird varieties, respectively. 

There was no significance difference observed among the varieties at (p<0.05).  

Table 2:  Grain Yield per hectare (GY) in quintal of the demonstrated varieties  

Variety N Mean Min Max SD 

Kingbird 8 39.24 ± 1.54 35.00 47.50 4.35400 

Ogolcho 8 38.61 ± 2.82 24.75 53.50 7.97581 

The demonstration result obtained was higher than what was reported during the participatory 

variety selection (PVS) stage of the varieties conducted in the rainy season of 2016. The PVS 

result was reported as 23.8qt/ha for kingbird and 23.7qt/ha for Ogolcho (Dagnachewet,al 2017) 

varieties. This increment in yield could be associated with the rainfall availability during the 

duration of the activity compared with the PVS stage. Furthermore, the average yield gained 

from the demonstrated varieties has an increment from farmers variety (Hawi) which was 

22.6qt/ha in the same production season. These shows that these varieties have 73.6% yield 

advantage over the farmersô variety (Hawi). 

 

Technology gap and Technology index  

The technology gap shows the gap in the demonstration yield over potential yield. The observed 

technology gap is attributed to dissimilarities in soil fertility, salinity and erratic rainfall and 

other variability of weather conditions (Dhaka et.al, 2010).  According to Dhaka et.al, 2010 its 

contribution is to narrow down the gap between the yields of different varieties, and to provide 

location specific recommendations.  Furthermore, the yield gaps can be further categorized into 

technology index which is used to show the feasibility of the variety at the farmerôs field. The 

lower the values of technology index the more the feasibility of the varieties. To this end, the 

technology gap and technology index of demonstrated varieties in this study (Ogolcho and 

Kingbird) was calculated using the following formulas and presented in the following table.  

Technology gap = Potential yield qt/ha ï demonstration yield 

Technology index % = Potential yield ï demonstration yield X 100 

Potential yield 

 

Table 3: Technology gap and index for ogolcho and kingbird bread wheat varieties at Dugda and 

Lume districts  

Parameter 
Bread wheat Varieties 

Ogolcho Kingbird 

Yield gap (qt/ha) 11.39 12.76 

Technology index (%) 22.78 24.53 

 

As it can calculated from the above table the average technology index percentage is 22.78 and 

24.53 for ogolcho and kingbird varieties, respectively. Similarly both varieties show resemblance 

in their average yield gap yield performance between this demonstration and the potential of the 

varieties, having 11.39qt/ha and 12.76qt/ha for ogolcho and kingbird, respectively.  

Financial analysis  

In terms of profitability the financial analysis result show that an average return of 21542.3Birr 

and 21998.2 birr per hectare can be gained from Ogolcho and Kingbird varieties, respectively in 

one production season in the study areas. Yet, this financial analysis considered land as a fixed 
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cost; considering there are farmers who rent in land at a fixed cost. However, for those farmers 

who own land the additional income of 2500 and 2800 at Dugda and Lume districts could be 

added to their return.   

Table 4: Financial analysis for the two districts 

Financial Analysis 

Location : Dugda Location: Lume 

 

Parameters 

Variety  

Parameters 

Variety 

Ogolcho Kingbird Ogolcho Kingbird  

Yield qt/ha (Y) 38.8 39.85 Yield qt/ha (Y) 38.29 38.21 

Price (P) per quintal 1000 1000 Price (P) 1000 1000 

Total Revenue (TR)= 

TR= YxP 
38800 39850  TR= YxP 38290 38210 

Variable costs     Variable costs     

Seed cost  1350 1350 Seed cost 1350 1350 

Fertilizer cost 2140 2140 Fertilizer cost 2140 2140 

Chemicals 2800 2800 Chemicals   2800 2800 

Labor cost 5500 5500 Labor cost  5500 5500 

Combiner harvesting 2328 2391 Combiner harvesting 2297.4 2292.6 

Cost of transport, 

sacks 
250 250 Transport, sacks 250 250 

Total variable costs 

(TVC) 
14368 14431 TVC 14337.4 14332.6 

Fixed costs     Fixed costs     

Cost of land 2500 2500 Cost of land 2800 2800 

Total fixed costs 

(TFC) 
2500 2500  TFC 2800 2800 

Total Cost (TC) = 

TVC+TFC 
16868 16931 TC = TVC+TFC 17137.4 17132.6 

Gross Margin (GM) = 

TR-TVC 
24432 25419 GM = TR-TVC 23952.6 23877.4 

Profit= GM -TFC 21932 22919 Profit= GM -TFC 21152.6 21077.4 

 

Capacity development 

Training  

The following table shows the number of farmers, development agents, district office of 

agriculture experts and other participants who attended training related with bread wheat 

production and management before starting the activity. A total of 80 participants attended the 

training.  

Table 5: Number of farmers participated trainings 

Training topic  No of participants 

Bread wheat , 

production and 

management 

Farmers DAôS SMS Others  Overall   

total  M F Total M F Total M F Total M F Total 

40 25 65 1 1 2 2 0 2 10 1 11 80 

 

Field day 
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Field days were also conducted on the demonstration sites to enhance farmersô knowledge and 

skill on bread wheat production and management, to observe the performance of the varieties 

and collect feedbacks for future technology development and dissemination activities related 

with bread wheat in general and the varieties in particular. The field days were conducted at the 

maturity stages of the crop. A total of 268 participants, among which 69 male and 35 female 

farmers, attended the field days.   

 

Table 6: Number of field fay participants  

Field day topic  Participants 

Visiting bread 

wheat fields 

Farmers  DAôS  SMS and 

Others 

Overall total  

M F Total  M F Total    157        268 

69 35 104 

 

4 3 7 

 

Feedback and farmers preferences 

The varieties demonstrated were compared based on farmersô preferences and presented in the 

following table. The participant farmers preferred ogolcho variety and hence it was their first 

choice. 

Table 7: Rank of varieties demonstrated based on farmers preferences 

Varieties Rank Reasons 

Ogolcho 1
st
 

Good yield, Good plant height, uniformity on heading and maturity, 

good tillering capacity, disease tolerant,  attractive seed color /size 

for market 

Kingbird 2
nd

 
Good yield, Early maturing, disease tolerant, very good crop stand, 

, medium seed size/color for market 

 

Conclusions and Recommendations  

As a follow-up of participatory variety selection (PVS) activity, this study focused mainly on 

demonstrating farmers preferred bread wheat varieties on a bigger land size than PVS stage. The 

results indicated that both varieties demonstrated gave promising yield having 73.6% yield 

advantage over farmersô variety (Hawi). Furthermore, both varietiesô were evaluated in their 

economic return. The results indicate that both varieties are profitable with an average return of 

21,770.25birr in one production season. In addition the technology index and yield gap analysis 

also shows as the varieties are feasible for farmers in the study area. In terms of farmers 

preference ogolcho variety was selected as first choice by the participating farmers due to its 

characteristics of good yield, good plant height, uniformity on heading and maturity, good 

tillering capacity and attractive seed colour/size for market. Therefore, based on farmersô 

preference ogolcho is recommended for pre-scaling up.Yet, kingbird is also an additional variety 

which can be used for further scaling up activities in dugda and lume districts taking into 

consideration its comparable yield and economic return. 
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Abstract  

Pre-extortion demonstrations of chick pea varieties were conducted in 2017 at Dugda district of 

East shoa zone. Improved chickpea variety (Minjar) was used for demonstration as a follow up 

of participatory variety selection activity. The objectives were to demonstrate and evaluate the 

performance of the variety along with its management practices under farmersô circumstances 

and to raise farmersô knowledge and skill on chickpea production and management practices. 

Sites were selected in collaboration with respective district agricultural office experts and 

development agents. Trainings were given for farmers, development agents and experts and 

other stakeholders. The Participating farmers were also capacitated through frequent follow up, 

exchange visits and field days. Recommended seed and fertilizer rates were used for the 

demonstration trial establishment. According to the results, a mean yield of 14.7qt ha
-1

 was 

harvested. In terms of economic return the results indicated that an average return of 32,710.00 

Birr obtained from chickpea production in one production season from a hectare in the study 

area.  

 
Key Words: Chickpea, Minjar, Demonstration, Pre-extension, Rift valley 

 
 

Introduction  

Ethiopia has suitable agro-climatic conditions for production of both Desi and Kabuli type 

chickpeas. The crop is highly integrated into the farming system and ecologically friendly for 

growing in many areas that suffer from soil nutrient depletion (Haile, 2010). The chickpea 

cultivated in the country, currently occupies about 225,607.53 hectares of land with estimated 

production of 4,441,459.26qt (CSA, 2016/17). 

 

The production of chickpea is very limited at Dugda districts despite its potential contribution 

towards alleviating mono cropping and improving soil fertility and hence improving production 

and productivity. Chickpea production in the area has been affected by different constraints. 

Some of the constraints include limited knowledge about its production and unavailability or 

lack of improved varieties. Access to improved agricultural technologies and practices is also 

one of the factors affecting its production in the central rift valley areas; including the study area. 

As its production is still new to most of the farmers in the area other agronomic management for 

improved productivity are also considered as constraints. Despite the constraints there are 

opportunities for chickpea production and improving its productivity in lowland areas.  

To this end, in 2016/17, participatory variety selection trial was conducted in the area using five 

chickpea varieties namely Minjar, Teketay, Ejere, Habru and Arerti. Although there was erratic 

rainfall during PVS experimentation, the performance of these varieties, are shown in Table 1 

below.  

mailto:gtesfaye3@gmail.com


51 
 

 

Among the tested varieties two varieties (Minjar and Habru) were found outstanding in their 

grain yield per ha and maturity (in terms of period and uniformity). The study also tried to see 

farmersô preferences among the tested varieties using matrix ranking. The ranking was done in 

such a way that farmers were let to rank preferred characteristics they look for in chickpea 

varieties. After ranking the characteristics the farmers then selected the tested varieties. 

Accordingly, basing on their characteristics, farmers selected Minjar and Habru varieties, 

respectively. Therefore this study was proposed as a follow up of the Participatory variety 

selection with an objective of demonstrating one of these farmers selected varieties in at Dugda 

districts, East Shoa rift valley areas of Oromia, Ethiopia.  

 

Table 1: Effect of varieties and location on agronomic characteristics of chickpea  

Varieties PNPP SPP GYQtHa 

Habru  101a 124a 23.33ab 

Teketey  66b 66bc 19.56ab 

Natoli  50c 54cd 19.48ab 

Arerti  41cd 74b 16.25b 

Minjar  38d 63bc 25.65a 

Ejere  31d 47d 16.55b 

SE (±)  6.27 9.05 4.21 

LSD0.05  11.4 16.5 7.7 

CV (%)  11.5 12.7 20.9 

 

 

Material s and Methods 

Description of the study areas  

The study was conducted in selected districts of East shoa zone. East shoa zone is one of the 

administrative zones of Oromia regional state, Ethiopia. The zone has an area of 10241km
2 

and Adama town is serving as the capital town of the zone. There are 10 districts within the zone 

among which Dugda district is the study districts where this demonstration activity took place.  

Dugda district is located at 135km from the capital city of Ethiopia, Addis Ababa and 100 km 

from East shoaôs zonal capital, Adama. The district covers 5.2% of East shoa zone with area of 

751km2. Dugda has 18 Kebeleôs among which one kebele was selected for this study. The 

district has an average 636mm annual rainfall and 26
o
c average temperature. The major crops 

produced are wheat, teff and maize.  

 

Site and farmers selection 
The demonstration was conducted in selected Kebele (Tepho choroke) of Dugda districts of East 

Shoa zone. Farmerôs research and extension group (FREG) approach was followed to select 

farmers and group under trial farmers. A total of 1 FREGôs was organized having 22 members 

(14 male and 8 female). Among the FREG member a total of 3 (three) interested trial farmers 

were selected in both districts. The trial farmers were selected based on their willingness to 

contribute a land size of 625m
2
. Packaged production technologies (seed rate, seed treatment, 

spacing, fertilizer management and weed management) recommended for chickpea production 
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was used to establish the trials. Plots were kept free of weeds. Field days and field visits were 

also be organized at the maturity and harvesting stage of the crops.  

 

 

Planting materials 

Adaptable early maturing chickpea variety (Minjar) was used. Planting material (Seed) were 

acquired in advance from Debreziet Agricultural Research center. 

 

Table 1: Characteristics of the variety used for the demonstration 

Characteristics  Minjar  

Type Desi  

Days to maturity 86-143 

Altitude   1800-2600 

Rainfall 120-140 

Yield (Qt ha
-1

) 20-40 

 

Technology gap and Index 

The technology gap shows the gap in the demonstration yield over potential yield. The observed 

technology gap is attributed to dissimilarities in soil fertility, salinity and erratic rainfall and 

other variability of weather conditions (Dhaka et.al, 2010).  According to Dhaka et.al, 2010 its 

contribution is to narrow down the gap between the yields of different varieties, and to provide 

location specific recommendations.  Furthermore, the yield gaps can be further categorized into 

technology index which is used to show the feasibility of the variety at the farmerôs field. The 

lower the value of technology indexes the more the feasibility of the varieties. To this end, the 

technology gap and technology index of demonstrated varieties in this study was calculated 

using the following formulas and presented in the following table.  

Technology gap= Potential yield qt/ha ï demonstration yield 

Technology index %= Potential yield ï demonstration yield X 100 

Potential yield 

 

Data collected  

Agronomic characteristics like plant height, pod per plant, seed per pod, grain yield, thousand 

seed weight, were recorded. Farmersô feedbacks and costs and income gained involved were also 

collected.  

 

Data analysis  

The collected agronomic and financial data were analyzed and presented using tables. The 

technology gap and technology index were calculated using the above formulas as given by 

(Samui et al., 2000).   

 

Results and Discussions 
Yield performance of the varieties demonstrated  

The following table shows the combined analysis result on yield performance of the variety 

demonstrated in the study area. According to the result a mean yield of 14.7qt/ha was harvested. 

The demonstration result obtained was lower than what was reported during the participatory 

variety selection (PVS) stage of the variety conducted in the rainy season of 2016. The PVS 
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result was reported as 25.65qt/ha (Dagnachew et al., 2017). This reduction in yield could be 

associated with the higher rainfall availability during the duration of the activity compared with 

the PVS stage. It could also be associated with the planting date and the effective rainfall 

requirement of the crop as the effective rainfall which is the most determinant factor for yield is 

very variable by planting dates (Lemma et al., 2016). 

 

 

 

Technology gap and Technology index  

Table 2: Technology (Yield) gap and index for Minjar chickpea varieties at Dugda and Lume 

districts  

Parameter Variety (Minjar) 

Yield gap 25.3 

Technology index (%) 63.25 

 

As shown on the above table the gap between the potential yield and the demonstration yield is 

25.3qt/ha. This is higher yield gap given the potential of the variety in another potential area. 

This yield gap difference reduction in the demonstration yield obtained could be associated with 

the higher rainfall availability in the year which was not suitable for chickpea production. 

Similarly the technology index is also higher being 63.25%. This higher yield gap and 

technology index percentage makes the feasibility of the variety uncertain.  

 

Capacity development 

Training  

The following table shows the number of farmers, Development agents, district office of 

agriculture experts and other participants who attended training related with bread wheat 

production and management before starting the activity. A total of 80 participants attended the 

training.  

Table 3. Number of farmers and other participants participated on trainings 

 

Training topic  

No of participants 

Farmers DAôS SMS Others  Overall 

total 

Chickpea 

production 

and 

management 

      

80 M F Total  M F Total M F Total M F Total 

40 25 65 1 1 2 2 0 2 10 1 11 

 

Financial analysis  

Despite the reduced yield, in terms of profitability, the financial analysis result shows that an 

average return of 32,710 Birr per hectare can be gained from Minjar variety in one production 

season in the study area. This financial analysis considered land as a fixed cost. Considering 

there are farmers who órent inô land at a fixed cost. However, for those farmers who own land an 

additional income of 2500 at Dugda districts could be added to their return. Thus one can get an 

average net return of 35,210.00Birr in one production season by producing Minjar chickpea 

variety despite the reduction in yield in this specific production season. This return is also higher 

when compared to the production of other cereals (e.g wheat) in similar district.  
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Table 4. Financial analysis of chickpea production at Dugda districts (2017) 

Parameters Variety: Minjar  

Yield qt/ha (Y) 14.7 

Price (P) per quintal 2800 

Total Revenue (TR)= TR= YxP 41,160 

Variable costs   

Seed cost  3,300 

Fertilizer cost   

Chemicals 400 

labour cost  2500 

Cost of transport, sacks 250 

Total variable costs (TVC) 6,450 

Fixed costs   

Cost of land 2,000 

Total fixed costs (TFC) 2,000 

Total Cost (TC) = TVC+TFC 8,450 

Gross Margin (GM) = TR-TVC 34,710 

Profit=GM-TFC 32,710 

 

Conclusions and Recommendations  

As a follow-up of participatory variety selection (PVS) activity, this study focused mainly on 

demonstrating farmers preferred Chickpea. The results indicated that the variety demonstrated 

gave lower yield compared to the potential of the varieties. Furthermore, the yield gap and 

technology index calculations showed the feasibility of the variety in specific and chickpea 

production in general to be uncertain in the study area. Nevertheless, the chickpea production is 

still profitable compared to other crops in the study area. But for further scaling up works 

agronomic and other management practices suitable for chickpea production in the study area 

should be known. To this end, estimation of appropriate plating dates for effective rainfall 

utilization should be identified. It is also vital to identify chickpea crop water requirements 

during its critical growth stages so that pre-scaling up works in similar areas would be done well.  
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Abstract  

Pre-extortion demonstrations of food barley varieties were conducted in 2017/18 at Dugda and 

Lume districts of East shoa zone, Oromia. Two improved food barley varieties (Diribie and 

Bentu) were demonstrated as a follow up of participatory variety selection activity. The 

objectives were to demonstrate and evaluate the performance of the varieties along with their 

management practices under farmersô circumstances and to raise farmersô knowledge and skill 

on food barley production and management practices. Sites were selected in collaboration with 

respective district agricultural offices based on barley production potential of the area. Training 

was given for farmers, development agents and experts and other stakeholders. The 

Participating farmers were also capacitated through frequent follow up, exchange visits and 

field days. The recommended seed and fertilizer rate were used. Accordingly, a mean yield of 

26.18 ± 1.96 qt ha
-1

 and 18.43 ± 1.93 qt ha
-1

 was harvested from Diribie and Bentu varieties, 

respectively. The yield harvested was found to be significantly different between the varieties at 

(p<0.05). 

 

Key Words: Demonstration, Food barley, Pre-extension, rift valley 

 

Intr oduction 

Ethiopia is ranked twenty-first in the world in barley production with a share of 1.2 percent of 

the worldôs total production (Abu and Teddy, 2014). There are two species of barley in Ethiopia: 

food barley for human consumption and malt barley which can be converted into malt, a key 

ingredient in beer making. In Ethiopia, barley is the fifth most important crop after teff, maize, 

sorghum and wheat. It is used in different forms such as bread, porridge, soup, and roasted grain 

and for preparing alcoholic and non-alcoholic drinks. Its straw is used for animal feed, roof 

thatching and bedding. To this end, about 1 million hectare of land was allotted for the 

production of barley (CSA 2016/17).   

 

In the process of improving the production and productivity of barley in the rift valley areas 

different efforts were made by the research and extension system of the country. Yet, there is a 

pressing need to introduce moisture stress barley varieties to mid rift valley areas and in drought 

prone areas production system through evaluation of improved varieties that have been released 

by regional and national agricultural research canters. One of the ways to do this can be through 

participatory varietal selections. Participatory variety selections has shown success in identifying 

more number of preferred varieties by farmers in shorter time than the conventional system; in 

accelerating their dissemination and increasing cultivar diversity (Witcombe et.al, 1996).  

 

To this end, in 2016/17, production season a participatory variety selection trial was conducted in 

the rift valley areas of East Shoa zone, Ethiopia using five food barley varieties namely Gobe, 

Bentu, Dirbie, Wolker, and Golden-eye. The performance of these varieties included in the 

mailto:gtesfaye3@gmail.com
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study, though the time the PVS conducted was affected by severe shortage of moisture, yet they 

have shown a promising result compared to the farmers varieties.  

 

Table 2: Main effect of varieties and location on agronomic characteristics of barley varieties 

during PVS 

 

Among the tested varieties two varieties (Gobe and diribie) performed well in their grain yield 

per ha and maturity (in terms of period and uniformity). The study also tried to see farmersô 

preferences among the tried varieties using matrix ranking. The ranking was done in such a way 

that farmers were let to rank preferred characteristics they look for in food barley varieties first. 

After ranking the characteristics the farmers then selected the tested varieties. Accordingly, 

based on their characteristics, farmers selected Diribie and Bentu varieties, respectively. 

Therefore, this study was proposed with an objective of demonstrating these farmers selected 

varieties in Lume and Dugda districts, East Shoa zone, rift valley areas of Ormia Ethiopia.  

 

Material s and Methods 
Description of the study areas  

The study was conducted in selected districts of East shoa zone. East shoa zone is one of the 

administrative zones of Oromia regional state, Ethiopia. The zone has an area of 10241km
2 

and Adama town is serving as the capital town of the zone. There are 10 districts within the zone 

among which Dugda and Lume districts are the study districts where this demonstration activity 

took place. Dugda district is located at 135km from the capital city of Ethiopia, Addis Ababa and 

100km from East shoaôs zonal capital, Adama. The district covers 5.2% of East shoa zone with 

area of 751km
2
. Dugda has 18 Kebeleôs among which one kebele was used for this study. The 

district has an average 636mm annual rainfall and 26
o
c

 
average temperature. The major crops 

produced are wheat, teff and maize  

 

Lume districts capital is located 88km from the capital, Addis Ababa and 25km from zonal 

capital, Adama town. The district covers 9.8% of East shoa zone with area of 870km
2
. Lume has 

38 Kebeleôs among which two kebele were used for this study. The districtôs annual rainfall 

Varieties  TPP SPP TSW (g) GY(QtHa-1) 

Gobe  4.0 25.42c 36.37 22.5a 

Dirbie  4.2 42.27ab 37.19 22.4a 

Bentu  3.3 42.89a 35.03 21.8a 

HB 1307  4.4 39.44b 36.20 16.9b 

SE  0.33 1.051 1.03 1.21 

LSD0.05  NS 2.67 3.099 3.55 

Location  

Tepho chorke  2.6c 33.85b 33.7b 23.2a 

Ejersa Joro  3.8b 39.17a 36.1b 21.1ab 

Bika  5.6a 39.50a 38.8a 18.4b 

SE  0.28 0.91 0.895 1.05 

LSD0.05  0.83 3.08 2.68 3.075 

CV (%)  12 8.4 8.6 17.4 
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ranges from 500-1200mm and temperature ranging from 18 to 28 degrees. The major crops 

produced include teff, wheat, chickpea and lentil.  

 

Site and farmers selection  
The demonstration was conducted in selected Kebeles of Lume and Dugda districts of East Shoa 

zone. Two Kebeleôs from Lume (Bika and Ejersa) district and one kebele from Dugda (Tepho 

choroke) were selected based on their wheat production potential. Farmerôs research and 

extension group (FREG) approach was followed to select farmers and group under trial farmers. 

A total of 6 FREGôs were organized having 68 male and 37 female members. Among the FREG 

member a total of 7 (seven) interested trial farmers were selected in both districts. The trial 

farmers were selected based on their willingness to contribute a land size of 100m
2
. Packaged 

production technologies (seed rate, seed treatment, spacing, fertilizer management and weed 

management) recommended for the bread wheat production was used to establish the trials. 

Seeds were sown at the recommended rate of 85 kgha-1 in rows (20cm between rows).  Urea (46 

% N) was used as a source of nitrogen fertilizer. About 2/3 of N fertilizer was applied within the 

rows as basal application at planting. The remaining 1/3 dose of nitrogen fertilizer was top-

dressed at tillering stage. Plots were kept free of weeds. Field days and field visits were also be 

organized at the maturity and harvesting stage of the crops.  

Planting materials 

Two adaptable early maturing bread wheat varieties (Diribie and Bentu) were used. Planting 

material (Seed) were acquired in advance from Kulumsa Agricultural Research center. 

Table 1: Characteristics of the varieties used for the pre-extension demonstration 

Characteristics  Diribie  Bentu 

Days to maturity NA 71-99 

Altitude   1700-2300 1700-2300 

Rainfall >500 >500 

Yield (Qtha-1) 19-31 12-24 

 

Data collected  

Agronomic characteristics like plant height, tiller per plant, grain yield, thousand seed weight, 

spike length, and effective tiller were recorded. Farmersô feedbacks and costs and income gained 

involved were also collected.  

Data analysis  

The collected agronomic and financial data was analyzed using EXCEL and presented using 

tables. Farmersô feedbacks and preference were also analyzed qualitatively and presented using 

table. The technology gap and technology index were calculated using the formulas as given by 

(Samui et al., 2000).   

Technology gap = Potential yield qt/ha ï demonstration yield 

Technology index %= Potential yield ï demonstration yield X 100 

          Potential yield  
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Results and Discussions 
 

Yield performance of the varieties demonstrated  

The following table shows the combined analysis result on yield performance of the varieties 

demonstrated in both Dugda and Lume districts. According to the result a mean yield of 26.18 ± 

1.96 qt ha and 18.43 ± 1.93 qt/ha was harvested from Diribie and Bentu varieties, respectively. 

The yield harvested was found to be significantly different between the varieties at (p<0.05).  

 
Table 2.  Grain Yield per hectare (GY) in quintal of the demonstrated varieties across the districts 

Variety N  Mean  SD  Min  Max  

Diribie  7  26.18 ± 1.96   5.18555  17.75  32.75  

Bentu  7  18.43 ± 1.93   5.10048  12.00  24.75  

The demonstration result obtained was higher for Diribie than what was reported during the 

participatory variety selection (PVS) stage of the varieties conducted in the rainy season of 2016. 

The PVS result was reported as 22.4qt/ha for Diribie and 21.8qt/ha for Bentu (Dagnachew et,al 

2017) varieties. This increment in yield could be associated with the rainfall availability during 

the duration of the activity compared with the PVS stage.  

 

Technology gap and Technology index  

The technology gap shows the gap in the demonstration yield over potential yield. The observed 

technology gap is attributed to dissimilarities in soil fertility, salinity and erratic rainfall and 

other variability of weather conditions (Dhaka et.al, 2010).  According to Dhaka et.al, 2010 its 

contribution is to narrow down the gap between the yields of different varieties, and to provide 

location specific recommendations.  Furthermore, the yield gaps can be further categorized into 

technology index which is used to show the feasibility of the variety at the farmerôs field. The 

lower the values of technology index the more the feasibility of the varieties. To this end, the 

technology gap and technology index of demonstrated varieties in this study (Diribie and Bentu) 

was calculated using the following formulas and presented in the following table.  

Technology gap= Potential yield qt/ha ï demonstration yield 

Technology index %= Potential yield ï demonstration yield X 100 

Potential yield 

 

Table 3. Technology (Yield) gap and index for diribie and bentu food barley varieties at Dugda 

and Lume districts  

Parameter  Barley Varieties  

Diribie  Bentu  

Yield gap (qt/ha)  4.82  5.57  

Technology index (%)  15  23.20  

 

As it can be calculated from the above table the average technology index percentage is 15 and 

23.20 for diribie and Bentu varieties, respectively. In-terms of their yield gap Diribie showed a 

yield gap of 4.82qt/ha and Bentu gave 5.57 qt/ha. This shows that the demonstration yield is 

close to the potential yield of the varieties. Similarly an average of 19.1 technology index 

percentage shows as the varieties are feasible for farmers in the study area.  
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Financial analysis  

In terms of profitability the financial analysis result show that an average return of 18,146.6Birr 

and 11,105.3 birr per hectare can be gained from Diribie and Bentu varieties respectively in one 

production season in the study areas. Yet, this financial analysis considered land as a fixed cost. 

Considering there are farmers who rent in land at a fixed cost. However, for those farmers who 

own land the additional income of 2500 and 2800 at Dugda and Lume districts could be added to 

their return.  

 

Table 4.  Financial analysis of food barley production at Dugda and Lume districts (2017) 

Location : Dugda  Location: Lume  

Parameters  
Variety  

Parameters  
Variety  

Diribie  Bentu  Diribie  Bentu  

Yield qt/ha (Y)  27.03 20.08 Yield qt/ha (Y)  25.31 17.89 

Price (P) per quintal  980 980 Price (P)  980 980 

Total Revenue (TR)= TR= YxP  26489.4 19678.4  TR= YxP  24803.8 17532.2 

Variable costs      Variable costs      

Seed cost 900 900 Seed cost  900 900 

Fertilizer cost  1200 1200 Fertilizer cost  1200 1200 

Chemicals  150 150 chemicals  150 150 

labor cost  3000 3000 labor cost  3000 3000 

Cost of transport, sacks  250 250 Transport, sacks  250 250 

Total variable costs (TVC)  5500 5500 TVC  5500 5500 

Fixed costs      Fixed costs      

Cost of land  2000 2000 Cost of land  2000 2000 

Total fixed costs (TFC)  2000 2000  TFC  2000 2000 

Total Cost (TC) = TVC+TFC  7500 7500 TC = TVC+TFC  7500 7500 

Gross Margin (GM) = TR-TVC  20989.4 14178.4 GM = TR-TVC  19303.8 12032.2 

Profit= GM-TFC  18989.4 12178.4 Profit= GM-TFC  17303.8 10032.2 

 

Capacity development 

 

Training  

The following table shows the number of farmers, development agents, district office of 

agriculture experts and other participants who attended training related with bread wheat 

production and management before starting the activity. A total of 80 participants attended the 

training.  

 

Table 5.  Number of farmers participated trainings 
Training topic No of participants 

Bread wheat , 

production and 

management 

Farmers DAôS SMS Others  Overall total 

M F Total  M F Total M F Total M F Total  

40 25 65 1 1 2 2 0 2 10 1 11          80 
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Field day 

Field days were also conducted on the demonstration sites to enhance farmersô knowledge and 

skill on bread wheat production and management, to observe the performance of the varieties 

and collect feedbacks for future technology development and dissemination activities related 

with bread wheat in general and the varieties in particular. The field days were conducted at the 

maturity stages of the crop. A total of 268 participants, among which 69 male and 35 female 

farmers attended the field days.   

 

Table 6.  Number of field fay participants  

 

Field day topic  

No of participants 

Farmers DAôS SMS and 

Others 

Overall 

total  M F Total  M F Total 

Field visits and field days 

on demonstration of bread 

wheat varieties  

69 35 104 4 3 7 157 268 

 

Feedbacks and farmers preference 

The varieties demonstrated were compared based on farmersô preferences and presented in the 

following table. The participant farmers preferred diribie variety and it was their first choice. 

Table 7.  Rank of varieties demonstrated based on farmers preferences 

Varieties Rank Reasons 

Diribie 1
st
 

Good yield, Good plant height, uniformity on heading and 

maturity, good tillering capacity, disease tolerant,  attractive 

seed color /size for market 

Bentu 2
nd

 
Good yield, Early maturing, disease tolerant, very good 

crop stand, , medium seed size/color for market 

 

Conclusions and Recommendations  
As a follow-up of participatory variety selection (PVS) activity, this study focused mainly on 

demonstrating farmers preferred food barley varieties. The results indicated that both varieties 

demonstrated gave promising yield. Furthermore, both varietiesô were evaluated in their 

economic return. The results indicate that both varieties are profitable with an average return of 

18,146.6Birr and 11,105.3 birr per hectare in the one production season by producing Diribie and 

Bentu food barley varieties, respectively. In terms of farmers preference Diribie variety was 

selected as first choice by the participating farmers due to its characteristics of good yield, good 

plant height, uniformity on heading and maturity, good tillering capacity and attractive seed 

colour/size for market. Therefore, based on farmersô preference Diribie is recommended for pre-

scaling up. 
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Abstract 

Pre-extension demonstration of improved sorghum varieties was carried out in Lalo Asabi, Seyo 

and Anfilo districts of Kellem and West Wollega zones during 2017/18 cropping season with the 

objective of evaluating best performing and preferred sorghum varieties under farmerôs 

management condition. Three varieties of sorghum (Chemada, Gemadi and Lalo) were 

evaluated with full participation of FREG members. Training was given for farmers and other 

stakeholders on sorghum production and management. At maturity stage the varieties were 

evaluated jointly by farmers, agricultural experts, development agents and researchers. Seed 

color, marketability, yield, thresh ability, seed size, stock, lodging, disease resistance and 

shitability for home consumption were the selection criteria used by farmers. Grain yield and 

lodging percentage were collected and analyzed using descriptive statistics in order to evaluate 

the performance of the varieties. Accordingly, the yield obtained from Chemada, Gemadi and 

Lalo varieties were 26.88 qt ha
-1

, 29.95 qt ha
-1

 and 35.4 qt ha
-1

, respectively. With regard to 

lodging percentage the lodging percentage with magnitude of 5.74%, 2.29% and 2.06% was 

obtained for Lalo, Gemadi and Chemada, respectively. Based on farmerôs preference, Chemada 

and Gemadi varieties were selected to be popularized on large scale on farmerôs fields.   

 

Key words: Farmers feedback, Participatory Evaluation, Sorghum 

 

Introduction  
Sorghum (Sorghum bicolor L. Moench) thrives best under wide range of agro ecology including 

adverse environments (Fetene 2011). It is the favorite crop in drier and marginal areas due to its 

drought tolerance. Among cereals under production in Ethiopia it ranks 5
th
 in total production. 

Sorghum is one of major crop in Ethiopia in general and Oromia in particular. Sorghum is an 

important cereal crop in Oromia Region, ranking 5
th
 in total production to cereals with 

magnitude of 18,846,301 quintals and out of which 73.79% is used for house hold consumption. 

Similarly, among cereal crops grown in west and kellem wollega zones, sorghum is widely 

produced next to maize with area coverage of 63,051.63 hectares in west wollega and 

37,426.25 hectares in kellem wollega zone with average yield of 29.98qt/ha and 31.50qt/ha 

quintals per hectare in west and kellem wollega zones respectively (CSA, 2015/16). 

  

Even though sorghum is the major cereal crop grown in west and kellem wollega zones with 

high yield relative to other parts of the country, most of the farmers in the area use the local 

variety which is the reason behind low productivity in this locality. Therefore, keeping this fact 

into account demonstrating improved sorghum varieties to farmers of the area has paramount 

importance.  
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Materials and Methods 

 
Description of the study area  

 

Anfilo  

Anfilo district is located in the south western part of Kellem Wollega Zone at a distance of 42 

km away from zonal capital (i.e. D/Dollo town). Astronomically the district is located between 

8
0
17'-8

0
49' north latitude and 34

0
13'-34

0
46' east longitude. The district generally lies within an 

altitudinal range of 500-2500meters.  The major rainy seasons in the district includes spring 

(March-May), summer (June-August) and autumn (September-November). Average annual 

rainfall of the district is about 1736 mm. It is bounded by Gambella Regional State in the south 

and southwest, Sayo district in the east and southeast, Yemalogi Walel district in the north east, 

Gidami district in the north and North West.  
 

Seyo
 

Seyo district is located in the south western part of Kellem Wollega Zone & the zonal capital 

was found in it (Seyo district). Astronomically the district is located between 8
0
12'-8

0
44' north 

latitude and 34
0
41'-35

0
00' east longitude.  It is bounded by Gambella Regional State in the south, 

Ilubabor Zone in the south east, Hawa Galan &Yemalogi Walal district in the north and east and 

Anfilo district in the west and North West. The district has a total area of 127,800 km
2
. The 

district generally lies within an altitudinal range of 1300-2000 m.a.s.l.  The major rainy seasons 

in the district include spring (April-May), summer (June-August) and autumn (September-

November). 

 

L/Asabi district  

Lalo Asabi is one of the 21 districts of west wallaga zone. It is bordered on the south by Yubdo, 

on the west by Aira Guliso, on the north by Boji, on the east by the Benishangul gumuz, and on 

the southeast by Gimbi. The administrative center of this woreda is Inango  

A survey of the land in Lalo Asabi shows that 80.39% is cultivated or arable, 5.26% pasture, 

9.08% forest, and 5.26% infrastructure or other uses. Coffee is an important cash crop of this 

woreda. Over 50 square kilometers are planted with this crop. 
 

Site and Farmers Selection 
Three AGP-II Beneficiary districts from Kellam and West Wollega zone were selected based on 

their sorghum production potential. These districts were Anfilo and Seyo from Kellem Wollega 

and Lalo Asabi from West Wollega zone. From Lalo Asabi district, two representative model 

kebeles were selected, whereas from Seyo and Anfilo one representative kebeles were selected 

for this demonstration.  

 

One FREG (Farmer Research and Extension Group) was established in each operational kebeles 

which consists of 80 members in general out of whom 59 were male and 21 were female. The 

FREG formed was gender inclusive (the participation of male, female and the youth group as 

well). Before starting the field work, selection of experimental farmers was done in collaboration 

with researchers, extension agents and the FREG members by taking in to consideration the 

farmers' interests and motivation, land ownership, and other important socio-economic aspects 
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Three varieties of sorghum Chemada and Gemedi, Lalo (standard check) were used for 

demonstration with participation of farmers with recommended fertilizer rate of both DAP and 

UREA.The trial was carried out on selected farmerôs fields in such a way that three improved 

varieties   were planted side by side on equal sized plots of 10m x 10m with a gross area of 

100m
2
. Sowing was done with spacing of 75 cm between rows and by drilling replicated by the 

number of participant farmers. The spacing between plants was adjusted to 15cm during thinning 

time. 

Technology evaluation and demonstration methods 

Before implementing demonstration trial on farmers' field, training was given to the farmers on 

approaches and principles of FREG, the role and responsibility of the FREG members in 

managing the trial, necessary packages for sorghum production and management practices, and 

monitoring required for the trial.  Mini -Field day was organized in one representative potential 

Kebele in each district. During the field day important experience sharing among farmers of 

different level was done and farmers evaluation of sorghum varieties at different growth stage 

was done to enable farmers to select the well performed and preferred sorghum varieties among 

demonstrated varieties. 

 

Results and discussions 

 

Training  of farmers and extension workers 
Training and mini field days were among the tools used to capacitate farmers and extension 

workers as well as to evaluate the technologies under farmersô conditions. Multi -disciplinary 

team composed of researchers, experts, development agents were participated on the above listed 

events to share their experience and aware farmers about improved sorghum production. 

Accordingly, training was given in Seyo, L/Asabi and Anfilo districts were a total 96 

stakeholders participated on training out of whom 80 were male and 16 were female.  

Table 1. Participant of training on production and management of Chemada and Gemedi 

Sorghum Varieties 

District Participant Male Female Total 

Anfilo  Farmer 15 2 17 

Expert 1 - 1 

DAôS 2 1 3 

Seyo Farmer 15 5 20 

Expert 2 - 2 

DAôS 1 2 3 

L/Asabi Farmer 36 4 40 

Expert 3 1 4 

DAôS 5 1 6 

 

Mini field  day  

Mini field was a tool used to evaluate and share knowledge among the different level farmers 

(Model farmers, middle level farmers and laggard farmers) development agents, Agricultural 

experts and researchers. Accordingly, a total of 64 stakeholders out of whom 54were male and 8 

were female participated on varieties evaluation at green stage. 
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Table 2. Mini field day participants 

As tried to indicate in the above table Farmers and stakeholders attended mini-field day in order 

to share their experience during demonstration. Accordingly, 61 participants were attended mini 

field day.  

 

Yield performance of Varieties 
Yield Data and lodging percentage were objectively collected and analyzed to evaluate the  

performance of varieties.  

Table 3.  The mean grain yield of Sorghum Varieties 

Vari eties     Grain yield qt/ha Lodging percentage 

Chemada     26.88 2.06% 

Gemadi     29.95 2.29% 

Lalo(standard check)    35.4 5.74% 

Source: On Farm Demonstration Data 

 

The figurative result of combined analysis of variance summarized in the above table revealed 

the mean yield grain of Lalo variety is the highest among demonstrated sorghum varieties with 

magnitude of 35.4 qt/ha while Gemadi and Chemada gave 29.95qt/ha, 26.88 qt/ha of yield per 

hectare respectively. The analysis again revealed that Lalo variety has highest lodging 

percentage with 5.74% fallowed by Gemadi and Chemada with magnitude of 2.29% and 2.06 

percentage. The yield obtained has slight difference when compared with result obtained at Bako 

Agricultural research center. Chemeda and Gemedi gave an average grain yield of 3.2 and 3.3 t 

ha-1on research stations and 2.5 and 2.8 t ha-1 on farmersô fields, respectively at BARC (Girma 

et al, 2013). 

 

Participatory evaluation and selection of varieties  
Pairwise raking of sorghum variety traits was conducted to identify major traits of importance to 

farmers. Accordingly, resistence to diseases, seed color, food value/consumption, marketability 

and grain yield were the top five important traits identified by farmers (Table 4). Gemedi variety 

was ranked first for its Seed color, thresh ability, marketability, seed size, home consumption and 

grain yield followed by Chemeda and Lalo varieties(Table 5).  

District Participant Male Female Total 

 

Anfi lo 

 

Farmer 15 2 17 

Expert 1 - 1 

DAôS 1 1 1 

L/Asabi Farmer 30 4 34 

Expert 2 - 2 

DAôS 5 1 6 
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Table 4. Pair wise ranking of sorghum traits by farmers 
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Consumption X         6 3
rd
 

Marketability 0 X        5 4
th
 

G/Yield 0 2 X       4 5
th
 

D/Resistance 4 4 4 X      8 1
st
 

S/Color 5 5 5 4 X     7 2
nd

 

Lodging 

resistance 

0 2 3 4 5 X    1 8
th 

Stalk 0 2 3 4 5 6 X   0 9
th
 

Thresh 

ability 

0 2 3 4 5 8 8 X  3 6
th
 

Seed size 0 2 3 4 5 9 9 8 x 2 7
th
 

 

Table 5. Direct matrix ranking of varieties 

Number Variety  Rank Traits 

1 Gemadi 1 Seed color, thresh ability, marketability, seed size, 

home consumption and grain yield 

2 Chemada 2 Seed color, home consumption, seed size, low thresh 

ability, marketability, stock  

3 Lalo 3 Grain yield, stalk, thresh ability, taste(not good for 

consumption), high lodging, and low market price 

 

Conclusions and Recommendations 
In this study it is understood that in-terms of grain yield and lodging percentage Lalo variety was 

highest among demonstrated sorghum varieties. However, the demonstrated varieties Chemada 

and Gemadi possess special trait which attracted farmers over the standard check (Lalo). These 

characteristics were disease resistance, seed color, consumption, marketability, threshes ability, 

seed size and comparable grain yield.  Accordingly, Gemadi, Chemada and Lalo were selected 

first, second and third respectively. The participant farmers selected Gemadi and Chemada 

varieties based on their special traits rather than their yield performance. Therefore, based on 

farmers preference not on objectively measured trait varieties Gemadi and Chemada varieties 

were selected to be scaled up/out to address many more farmers and popularize these varieties in 

mid altitude of West and Kellem Wallaga Zones. 
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Abstract 
Pre-extension Demonstration of Bread wheat varieties were conducted in Jarte Jardaga, Jimma 

Rare, Guduru, Jimma Geneti and Gida Ayana districts of Western Oromia in 2017/18 with the 

objective of demonstrating recently released Bread Wheat varieties, Buluq and Liban with their 

agronomic recommendations. One potential PA was selected from each district based on their 

accessibility and bread wheat production potential. The two newly released varieties were 

planted along with the standard check (Senate variety) on 20m*10m adjacent plots on 32 

farmersô fields. All recommended agronomic recommendations were equally applied to all the 

demonstration plots and the fields were closely supervised by researchers and development 

agents (DAs). In all study sites, the standard check (Senate variety) gave the highest yield 

(61.25qt/ha) and also preferred most by farmers particularly for its higher seeds per plant, 

threshability and tolerance to stem rust. Therefore, further scaling up/out of the variety is quite 

important to reach wider area and more number of farmers. 

 

Keywords: Bread wheat; pre-extension demonstration, Participatory evaluation 

 

Introduction  
Wheat is a major crop in Ethiopian high lands. It the fourth most important cereal that covers 

more than 1.7 Million ha with annual production of 3.1-3.4 metric ton, mostly produced by small 

holders. Regarding the volume of production, it is placed in the second place while ranked third 

with regard to area coverage (CSA, 2014). In developing countries like Ethiopia it is believed to 

cover up to about 25 % calorie requirements of the population (Kebede et al., 2013). Wheat is a 

staple food crop in all high land areas of Western Oromia. In Horo Guduru and East Wollega 

Zones where this study was conducted, wheat is the third and fifth important cereal crop 

respectively in terms of area coverage (CSA, 2016/17).  

 

Despite its greater economic and nutritional contribution to our population, the national average 

does not exceed 2.2 ton/ha. Shortage of improved seed, disease,limited use of necessary inputs 

are among the factors that contribute to the low productivity of the crop (Kebede et al., 2013). To 

tackle such challenges, Bako Agricultural Research Center has been conducting intensive 

research work on the crop and has recently released two bread wheat varieties that have better 

disease tolerance than the previous ones. Hence, it is important to demonstrate these varieties on 

farmersô fields so as to familiarize to the farming communitie. 
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Materials and Methods 
 Site and Farmersô Selection and FREG Establishment  
The activity was conducted in some purposively selected districts of East and Horro Gudru 

Wollega zones. Selection of the districts was based on Bread wheat production potential, 

accessibility for supervision and compatibility with the AGP II criteria. Accordingly, Gida 

Ayana, Jimma Geneti, Jardega Jarte, Guduru and Jimma Rare districts were selected based on 

the aforementioned criteria. One potential PA from each district was selected based on 

accessibility and potential for bread wheat production. In each PA, 1 FREG unit comprising of 

15 farmers were established. Gender balance was considered while establishing each FREG unit 

to meet the target set by the project (at least 35%). In each FREG unit, 4 experimental farmers 

were selected with the rest being participant farmers. Development Agents and district experts 

were collaborating in site and farmer selection.  

 

FREG member farmers were selected based on willingness to participate and to share 

information to other farmers, ownership of sufficient land to accommodate the trials and capacity 

of handling experimental plots. After establishing FREGs, a theoretical training session was 

arranged to farmers, DAs and district experts. Multi-disciplinary team of researchers trained 

farmers and DAs on issues like economic and nutritive importance of bread wheat, suitable 

ecologies and weather condition for its production, agronomic practices and post-harvest 

managements. 

 

Field design and management 

Two bread wheat varieties Liben and Buluq were planted along with Senate variety (the standard 

check) side by side on adjacent plots of 10m*20m each. All the necessary recommended 

agronomic practices were equally applied for all of the plots and every field was supervised by 

researchers and DAs.  

Variety evaluation and selection 

Participatory variety evaluation was conducted at crop maturity stage using ten different criteria 

(Tolerance to lodging, early maturity, spike length, tolerance to yellow rust, number of 

seed/spike, tolerance to head blotch, seed color, seed size, tillering capacity and yield 

performance) set jointly by farmers, development agents and researchers. A five point scale 

(1=very poor, 2= Poor, 3= Medium, 4=superior and 5= highly superior) was used for rating the 

varieties against the above mentioned criteria by participant farmers. Finally, the varieties were 

ranked in all districts based on the total and mean score. The total score for the variety was 

calculated by adding individual score given for the variety for each criterion. The yield 

advantage of the new varieties over the standard check was calculated using the following 

formula: 

 

 Yield advantage %= Yield of new variety - Yield of standard check X 100  

                                                        Yield of standard check  

Data Collection and Analysis 

Data related to yield performance of demo and control plots, farmers and other stakeholders 

training, field days, farmersô preference and perception were collected through field observation, 

participant interview and group discussion. The collected data were analyzed using descriptive 

statistics such as mean and frequency distribution. 



70 
 

 

Results and Discussions 

 
Training and field visits  

Participatory training was given by multi-disciplinary team of researchers consisting of breeder, 

agronomist, pathologies, extensionist and economist on issues like nutritive and economics 

importance of bread wheat, suitable ecologies and weather condition for bread wheat production, 

crop production management. Accordingly, a total of 65 farmers (52 male and 13 female), 20 

DAs (15 male and 1 female), and 3 experts were participated on the training. Besides; field visit 

was arranged to facilitate experience sharing among the experimenting and others neighboring 

farmers (Table 1).  

 

Table1. Participants of training and field visit 

No Events                          Participants 

Farmers Development Agents District experts 

Male Female Male Female Male Female 

1 Training 52 13 19 1 15 0 

2 Field Visit 89 22 19 1 15 0 

 

Participator y Variety Evaluation and Selection 

As shown in table 2 below, variety ranking was done based on the total and mean score 

calculated for all varieties in each districts. Accordingly; Liban and Senate varieties were ranked 

first and second in Jarte Jardaga district while Senate and Liban were ranked first and second 

respectively in Guduru distrct.  Similarly, Senate and Buluq were ranked first and second in 

Jimma Rare while Senate and Liban were ranked first and second respectively in Gida Ayana 

district). The difference in variety rankings across the districts shows that there is varying 

preferences for varieties among the districts.  

 

Table 2: Total and mean score and ranks given to the varieties in the study areas  

Variety  Guduru  Jimma Rare  Jarte Jardaga  Gida Ayana  

Total 

Score 

Mean 

Score 

Rank Total 

Score 

Mean 

Score 

Rank Total 

Score 

Mean 

Score 

Rank Total 

Score 

Mean 

Score 

Rank 

Liban  35 3.89 2
nd

  33 3.67 2
nd

  35 3.89 1
st
  36 3.6 2

nd
  

Senate 38 4.22 1
st
   34 3.78 1

st
  38 4.22 1

st
  40 4 1

st
  

Buluq 34 3.78 3
rd
  31 3.44 3

rd
  36 4 2

nd
  35 3.5 3

rd
  

 

Yield performance of the varieties 

Yield performance of the demonstrated varieties and the standard check is shown in figure 1 

below. The overall mean yield of all districts was 51.75 qt/ha for Buluq, 55.75 qt/ha for Liban 

and 61.25 qt/ha for Senate varieties. Senate variety was selected by all its traits including yield 

followed by Liban variety. Senate variety had 15.5% and 9% yield advantage over Buluq and 

Liben varieties respectively. The variability in yield performance might have stemmed from 

difference in the status of soil fertility, difference in management (usage of recommended 

cultural practices and others. 



71 
 

 
                  Figure 1. Yield performance of the varieties 

Conclusions and Recommendations 
The study was conducted in Jarte Jardaga, Jimma Rare,Gida Ayana, Jimma Geneti and Guduru 

districts of Western Oromia with the objective of demonstrating recently released Bread Wheat 

varieties, Buluq and Liban with their agronomic recommendations. In the course of 

demonstration, the two recently released varieties were compared with the Senate variety (the 

standard check) against jointly set criteria such as tillering capacity, disease tolerance, seeds per 

spike, plant height, crop stand, overall yield, seed size, resistance to lodging,  time of maturity, 

spike length, seed color and threshability. Accordingly, in all districts, the standard check (Senate 

variety) gave better yield (61.25qt/ha) than the recently released Kena and Guduru varieties. 

Senate variety was also preferred most by farmers particularly for its higher seeds per plant, 

threshability and tolerance to stem rust. Hence, Senate variety recommended for pre-scaling up 

on wider plots to reach wider areas and more number of farmers. 
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Abstract 
Pre-extension Demonstration of tef varieties were conducted in Gida Ayana, Wayu Tuqa, Jarte 

Jardaga, Guduru, Jimma Geneti and Jimma Rare districts of Western Oromia with the objective 

of demonstrating the recently released teff varieties, Kena and Guduru to the farming 

communities in 2017/18. The study districts were purposively selected based on their tef 

production potential. One potential PA was selected from each district based on accessibility 

and tef production potential. The two tef varieties; Kena and Guduru were planted along with 

the local check on 20m*10m adjacent plots on 20 farmersô fields. All recommended agronomic 

practices were equally applied to all the plots and the fields were closely supervised by 

researchers and Development Agents (DAs). At maturity stage, the varieties were jointly 

evaluated with a team composed of researchers, farmers and DAs. In all the districts, Kena 

variety gave better yield (19.25qt/ha) with 126.5% yield advantage over local check followed by 

Guduru (17.5qt/ha) and the commercial check (8.5qt/ha).  Kena variety was also preferred by 

farmers for its better yield, resistance to lodging and diseases and other traits considered. 

Hence, further scaling up/put of Kena variety is important to reach wider areas and more 

number of farmers. 

Keywords: Tef, Participatory evaluation, pre-extension demonstration, Kena, Guduru 

 

Introduction  
Among cereals, Teff, maize, sorghum and wheat took up 22.95% (about 2,866,052.99 hectares), 

16.91% (about 2,111,518.23 hectares), 14.85 % (about 1,854,710.93 hectares) and 13.33% 

(about 1,664,564.62 hectares) of the grain crop area, respectively (CSA 2016). Tef is second (to 

maize) in terms of quantity of production (CSA 2016). However, because its market price is 

often two or three times higher than maize, Tef accounts for the largest share of the total value of 

cereal production. Tef is grown by a total of 6.2 million farmers. Since Tef farm operations such 

as land preparation, weeding and harvesting are highly labor intensive, with limited availability 

of suitable mechanical technology, there are no large scale Tef farmers in the country. Many 

farmers grow Tef as cash crop because of its higher and more stable market price (Demeke et al., 

2013).  

 

According to the data of the Central Statistical Agency (CSA), Tef production expanded by 72 

percent between 2004/05 and 2010/11. This growth was achieved mainly due to 29 percent 

expansion in area under cultivation and 33 percent increase in yield levels. The share of Tef in 

total cultivated areas increased by 2 percent, compared to the decline in barely (25 percent) and 

wheat (12 percent), and rapid expansion in coarse grains (maize, 11 percent, and sorghum, 19 

percent). With only 1.3 tons per hectare, Teff yield is the lowest among cereal crops. This is 

mainly due to limited use of improved seeds, inefficient agronomic practices and fragmented 

farm plots (Demeke et al., 2013). Tef is likely to remain a favorite crop of the Ethiopian 
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population and the crop is also gaining popularity as a health food in the western world. Studies 

show that Tef is a gluten free crop, which makes it suitable for patients with celiac disease 

(Dekking and Koning, 2005).  

 

Despite the existing huge potential, the productivity of tef has remained stagnant or has even 

declined in some cases until recent years due to several technical and socio-economic 

constraints. Weed competition, low or declining soil fertility, diseases, in appropriate use of 

agronomic practices such as seeding rate, sub-optimal fertilizer application and herbicide use are 

some of the major technical constraints. Limited supply of seeds of improved varieties, high 

price and unavailability of augmenting technologies like fertilizer and herbicides in required 

quantity and at required time, and inadequate cash or credit for purchase of inputs are the major 

socio-economic constraints (Kenea et al., 2000).  With only 1.3 tons per hectare, tef yield is the 

lowest among cereal crops. This is mainly due to limited use of improved seeds, inefficient 

agronomic practices and fragmented farm plots (Demeke et al., 2013). 

 

In order to increase productivity of this crop, the National Agricultural Research System (NARS) 

has been making great efforts over the past years to develop and release large numbers of teff 

crop varieties and associated production technologies for diversified agro ecology of the country. 

In spite of the availability of several improved tef technologies generated by the research system, 

most of the farmers in the country in general and in the Oromia region in particular depend on 

the local varieties and traditional management practices. Therefore, this project is initiated with 

objectives of demonstrating improved tef varieties; Kena and Guduru recently released by Bako 

Agricultural Research Center (BARC) so as familiarize the farming communities with the new 

teff varieties and in turn enhance its adoption process. 

 

Materials and Methods 

 
Site and FREG Selection  
The activity was conducted in some purposively selected districts of East &Horro Guduru 

Wollega zones. Selection of the districts was based on potentiality for tef production, 

accessibility for supervision and compatibility with the AGP II criteria.  Accordingly, Wayu 

Tuka, Gida Ayana, Guduru, Jardega Jarte, Jimma Rare and Jimma Geneti were selected based on 

the aforementioned criteria. One potential PA from each district was selected based on 

accessibility and potentiality for teff production. In each PA, 1 FREG units comprising of 15 

farmers was established. Gender and youth balance in each FREG unit was strictly considered.  

 

In each FREG unit 4 experimental farmers were selected with the rest being participant farmers. 

Development Agents and woreda experts were collaborating in site and farmer selection. The 

FREG member farmers were selected on such criteria as: willingness to be held as member, 

accessibility for supervision of activities, good history of compatibility with group dynamics, 

willingness to share innovations to other farmers. In addition to these criteria, the experimenting 

farmers were selected based on having suitable and sufficient land to accommodate the trials, 

vicinity to roads so as to facilitate the chance of being visited by many farmers, good history of 

handling experimental plots in the past or loyalty to entrust trials to and genuineness and 

transparency to explain the technology to others. 
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After the establishment of the FREGs a theoretical training session was arranged and delivered to 

farmers, DAs, and district experts. At this juncture multi disciplinary team of researchers drawn 

from BARC  trained the farmers on issues like economic and nutritive importance of teff, 

suitable ecologies and weather condition for teff production, agronomic practices, post harvest 

and storage strategies of teff. 

 

Field Design and management 
Three tef varieties Guduru, Kena and one commercial check were planted on adjacent plots of 

10m x 20m each. All the necessary recommended agronomic practices were equally applied for 

all of the plots and every field was supervised to check the status and to identify gaps. 

Eventually, at maturity participatory variety evaluation platform was arranged and attended by 

the experimenting farmers, neighboring farmers, researchers from BARC the previous stake 

holders.  The varieties were then be evaluated based on the farmersô selection criteria. 

 

Data collected 

Yield data, total number of farmers and other stakeholdersô participated in field visits and field 

days, total number of farmers and other stakeholdersô participated in training and farmersô 

perception. 

 

Data analysis 

The data was analyzed using descriptive statistics such as mean, frequency distribution, and 

percentages. Besides; pair wise ranking techniques was used to evaluate and select best bet 

variety/ies and /or technology/gies as well as to score and rank their criteria and parameters 

according to real situation of the area. 

 

Results and Discussion 

 
Training and Field Exchange events for stakeholders  

Participatory training was given by multi-disciplinary team of researchers consisting of breeder, 

agronomist, pathologies ,extensionist and economist  drawn from Bako agricultural research 

center  were given the training to stakeholders on issues like  nutritive and economics importance 

of teff, suitable ecologies and weather condition for teff production, crop production 

management. Totally 105 farmers (male 85 and 20 female), 24 DAs (20 male and 4 female) and 

15 experts (all male) were participated on this training. Besides, exchange visit was arranged for 

sharing experiances and information among the experimenting and others neighboring farmers 

(Table 1). 

 

Table1. Gender disaggregated stakeholders participated on training and field exchange events 

No Events Participants 

Farmers Development Agents District experts 

Male Female Male Female Male Female 

1 Training  85 20 20 4 15 0 

2 Field Visit  84 11 20 4 18 0 
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Participatory Variety Evaluation and Selection 

At maturity, the varieties were then be evaluated based on the farmersô selection criteria. At this 

juncture, the farmers were assisted to jot their own evaluation criteria, which then be ordered 

using pair-wise ranking technique. Each variety was then be evaluated against the criteria 

ordered based on the weight attached to each parameter.  At the end of the evaluation process, 

result of the evaluation was displayed to the evaluators, and discussion was made on the way 

ahead. The variety/ies selected, accordingly, will be proposed for further scaling up.  To this end; 

FREG farmers scored each variety for individual traits considered important by them and 

ranking of varieties were done on a scale of 1-5, where 1 being very poor and 5 being the highest 

score representing superiority. 

 

Teff yield, lodging and disease tolerant was considered as the most selection criteria for each teff 

varieties. Based on overall mean score the best preferred variety/ies was/ were evaluated and 

ranked. Accordingly;   in all the districts, based on overall mean score and rank, Kena was 

selected firstly in all of its traits and then followed by Guduru. This underlines the importance of 

testing of improved varieties in farmerôs fields across districts. Scoring of farmers selection 

criteria was based on a ranking scale from 1-5, with 1 as the most important to 5 as the least 

important. 

 

Table 2. Total and mean score and ranks given to the varieties in the study areas  

 

NB: 1-7 farmers' selection criteria set;1= Lodging tolerant, 2=early maturity, 3= Disease tolerant, 4= seed 

color, 5=seed size, 6=Thillering capacity and 7=high yielder 

 

On-farm performance of the varieties 

In spite of the inevitable variability in performance between and even within locations, yield 

performance of the varieties was still promising. The variability in yield performance might have 

stemmed from difference in the status of soil fertility, difference in management (usage of 

recommended cultural practices) and others. Despite this fact an average yield of 19.25 qt/ha for 

Kena, and 17.5 qt/ha for Guduru, respectively was reported as compared to the local variety that 

yields only 8.5 qt/ha. 

 

Yield advantage % = Yield of new variety - Yield of standard check X 100 

                                                     Yield of standard check 
Yield advantage % for Kena  = 19.25Qt/Ha ï 8.5Qt/Ha X 100    

                                                            8.5 Qt/Ha  

Yield advantage of Kena over commercial check= 126.47%  

Yield advantage % for Guduru = 17.5Qt/Ha ï 8.5Qt/Ha X 100     

                                                                   8.5 Qt/Ha  

Variety      Jarte Jardaga      Guduru  Jimma Geneti  Overall 

Rank  Total 

score  

Mean 

score  

Rank  Total 

score  

Mean 

score  

Rank  Total 

score  

Mean 

score 

Rank  

Kena  18  2.57  1
st
   20  2.86  1

st
  20  2.86  1

st
  1

st
  

Guduru  16  2.29  2
nd

  14  2.00  2
nd

  16  2.29  2
nd

  2
nd

  

Commercial 

check 

11  1.57  3
rd
   11  1.57  3

rd
  9  1.29  3

rd
  3

rd
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Yield advantage of Guduru over commercial check= 105.88 %  

From the above result one can deduce that both Kena and Guduru had better yield advantage 

which is 126.47 % and 105.88 % over the commercial check.  

 

 

 

 

 

 

 
 

 

 

Deliverable Outputs 

Farmers got familiar with new crop variety demonstrated to them,  

Å farmers had better knowledge and/or skill on teff production and management,  

Conclusions and Recommendations 
In spite of the inevitable variability in performance between and even within locations, yield 

performance of the varieties was still promising. The variability in yield performance might have 

stemmed from difference in the status of soil fertility and site specific varying weather conditions 

(for instance, ice rain, rainfall intensity i.e. flooding or shortage). The overall harvested mean 

yield of Kenna, Guduru and local variety was 19.25 qt/ha, 17.5 qt/ha and 8.5 qt/ha respectively. 

Above all, in all of their traits, almost all of the farmersô selected Kenna in the first place 

followed by Guduru. Hence, Teff variety (Kenna) was selected and recommended for pre-scaling 

up activity on wider plot (at least 0.25ha per trial farmer) for popularization. Technical advice 

and support to smallholder farmers is highly required to improve teff production and 

productivity, to attain food self sufficiency and bring the required impact. To this end, 

establishing and strengthening FREGs/FREGs is one of the extension approaches, which make 

the farmer to be central to agricultural research, technology promotion and dissemination. 

Moreover, there is a need to strengthen the linkage among stakeholders. 
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Abstract 
Food barley variety HB-1307 was demonstrated in Jarte Jardaga, Jimma Rare, Guduru and 

Jimma Rare districts of western Oromia in 2017/18. These districts were purposively selected 

based on potentiality for food barley production; and one potential PA from each district were 

selected on the basis of accessibility and potentiality. After establishing and training One FREG 

unit in each PA, two varieties of food barley, HB-1307 and the local check were planted on 

20m*10m adjacent plots on 12 farmersô fields. All recommended agronomic practices were 

equally applied to all the plots and the fields were closely supervised and were managed well. At 

maturity stage, the varieties were jointly evaluated with a team composed of researchers, 

farmers and DAs. Despite the slight variability in criteria set by farmers at the respective 

locations, disease tolerance, seed color, plant height, yield, pest resistance, tillering capacity 

seed Size, lodging resistant, earliness and spike length, threshability  were the common selection 

criteria across all locations. In almost the criterion, HB-1307 performed better than the local 

check and has met the criteria set and impressed the farmers. With regard to yield, 66.8qt/ha and 

37.25qt/ha were obtained from HB-1307 and local check, respectively. HB-1307 showed yield 

advantage of 79.33 % yield advantage over the local check, putting on the first rank. As the 

variety has met criteria and liked, the pre-scaling up activity should follow the next season.  

 

Keywords: Food barley, FREG unit, HB-1307, index, Participatory evaluation; technology gap 

 
 

Introduction  
Food barley is an important crop in Ethiopian high lands that can be used as food in many forms. 

It is the fifth in area coverage following tef, maize, wheat and sorghum. Despite its enormous 

economic and nutritive importance productivity is very low as compared to other cereals (1.2 

tone/ha). There are a lot of factors that contributed to the lower productivity of the crop viz 

production on sloppy fields, low soil fertility, limited improved variety, water logging, leaf and 

grain diseases, pests, weed competition and others. To tackle productivity problem the national 

and regional research systems in the country have been conducting a series of research activities 

on improvement of the crop and have been releasing different varieties. Among them is a variety 

known as HB-1307 which has better productivity and disease resistance compared to local and 

other released varieties. Despite the availability of this variety many farmers in the region 

havenôt yet got access and still are using local varieties characterized by very low productivity 

and susceptibility to diseases. This project, therefore, is initiated with objectives of 

demonstrating improved baley (HB-1307) varieties so as familiarize the farming communities 

with the best variety which in turn will facilitate the adoption process and bridge the productivity 

gap. 
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Materials and methods 
Site and FREG selection  
This activity was conducted in some purposively selected districts of Horro Guduru Wollega 

zone. Selection of the districts was based on potentiality for food barley production, accessibility 

for supervision and compatibility with the AGP II criteria. Accordingly, Guduru, Jardega Jarte, 

Jimma Rare and Jimma Geneti districts was selected based on the aforementioned criteria. One 

potential PA from each district was selected based on accessibility and potentiality for barley 

production. In each PA, 1 FREG units comprising of 15 farmers was established. A total of 4 

FREG units were established. 40% of the participants were women farmers and 60% were male. 

This gender balance applies for the rest of activities, as well. 

 

In each FREG unit 4 experimental farmers were selected with the rest being participant farmers. 

Development Agents and woreda experts were collaborating in site and farmer selection. The 

FREG member farmers were selected based on:  willingness to be held as member; accessibility 

for supervision of activities; good history of compatibility with group dynamics and willingness 

to share innovations to other farmers. Besides; the experimenting farmers were selected based 

on: availability and accessibility of sufficient land to accommodate the trials; vicinity to roads so 

as to facilitate the chance of being visited by many farmers; good history of handling 

experimental plots in the past or loyalty to entrust trials; genuineness and transparency to explain 

the technology to others.  

 

After the establishment of the FREGs a theoretical training session was arranged to farmers, 

DAs, and district experts. At this juncture multi disciplinary team of researchers drawn from 

BARC were trained the farmers on issues like economic and nutritive importance of barley, 

suitable ecologies and weather condition for barley production, agronomic practices, post harvest 

and storage strategies of barley. 

 

Field Design 

The plots were properly ploughed and made ready for planting ahead of the planting date. Two 

food barley varieties, HB-1307, and one commercial check were planted on adjacent plots of 

10*20 M
2
 each. All the necessary recommended agronomic practices were equally applied for all 

of the plots. Every field was supervised at a monthly interval to check the status and to identify 

gaps. At maturity participatory variety evaluation platform was arranged that attended by the 

experimenting farmers, neighboring farmers, researchers from BARC the previous stake holders.  

 

Data collected 

Grain yield, total number of farmers and other stakeholdersô participated in training, total 

number of farmers and other stakeholdersô participated in field visits and field days and farmersô 

perception 

 

Data analysis 

The data was analyzed using descriptive statistics such as mean, frequency distribution, and 

percentages. Besides; pair wise ranking techniques was administered and used to participatory 

evaluate and select best fit variety/ies based on their own set criteria.  
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Results and discussions  

 
Training and Field Visit  

Participatory training was given by multi-disciplinary team of researchers consisting of breeder, 

agronomist , pathologies ,extensionist and economist  drawn from Bako agricultural research 

center  were given the training to stakeholders on issues like  nutritive and economics importance 

of food barley, suitable ecologies and weather condition for food barley production, crop 

production management . Totally 60 farmers (male 52 and 8 female), 16 DAs (15 male and 1 

female), 12 from district office (all male) and 9 researchers (all male) were participated on this 

training. Besides; experience sharing event; exchange visit, was also arranged to share their 

experiences and exposure among the experimenting and others neighboring farmers. 

Accordingly; gender disaggregated number of farmersô, DAs, district experts and researchers 

participated on field day and training events were summarized in below table. 
 

Table1. Gender disaggregated stakeholders participated on training and field exchange events 

No Events Participants 

Farmers Development Agents District experts Researchers 

M F M F M F M F 

1 Training  52 8 15 1 12 0 9  

2 Field Visit 57 3 15 1 12 0 5 0 

N.B. * M= Male, F= Female 

 

Participatory Variety Evaluation  

At maturity, the varieties were then be evaluated based on the farmersô selection criteria. At this 

juncture, the farmers were assisted to jot their own evaluation criteria, which then be ordered 

using pair-wise ranking technique. Each variety was then be evaluated against the criteria 

ordered based on the weight attached to each parameter.  FREG farmers scored each variety for 

individual traits considered important by them and ranking of varieties were done on a scale of 1-

5, where 1being the highest score representing superiority and 5 being very poor.  

 

Accordingly, food barley yield, lodging and disease tolerant were considered as the most 

selection criteria for each food barley varieties. Based on overall mean score the best preferred 

variety was evaluated and ranked. Accordingly;   in all the districts, based on overall mean score 

and rank, HB-1307 was selected firstly in all of its traits. This underlines the importance of 

testing of improved varieties in farmerôs fields across districts.  

 

Table 2: Average mean ranking for Food Barley variety by FREG farmers for the districts 

NB: 1-7 farmers' selection criteria set;1= Lodging tolerant, 2=early maturity, 3= Spike length, 4= No. of seed/spike 

5= Disease (Rust) tolerant, 6= seed color, 7=seed size, 8=Thillering capacity and 9=high yielder 

 

 

Variety  Jimma Geneti  Jimma Rare  Overall 

Rank 
 T. Score  Mean Score  Rank  T.Score  Mean Score  Rank  

HB-1307  13  1.3  1
st
  11  1.1  1

st
  1

st
  

Check  33  3.3  2
nd

  32  3.2  2
nd

  2
nd
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On-farm performance of the varieties 

In spite of the inevitable variability in performance between and even within locations, yield 

performance of the varieties was still promising. The variability in yield performance might have 

stemmed from difference in the status of soil fertility, difference in management (usage of 

recommended cultural practices) and others. Despite this fact a yield of 66.8 qt/ha for HB-1307 

and to the local variety that yields only 37.25 qt/ha. 

Å Yield advantage % = Yield of new variety - Yield of standard check X 100 

                                                               Yield of standard check            

Å Yield advantage % for HB-1307 = 66.8 qt/Ha ï 37.25qt/ha X 100  

                                                                             37.25qt/ha 

 Yield advantage % for HB-1307 = 79.33qt/ha % over the commercial check 

 
 

Conclusions and Recommendations 
In spite of the inevitable variability in performance between and even within locations, yield 

performance of the HB 1307 variety was still promising. The overall harvested mean yield of HB 

1307 and the local variety was 66.8 qt/ha and 37.25 qt/ha, respectively. Besides, HB 1307 has 

79.33 % yield advantage over the local check. Hence, there is a need to further scale up the 

variety in the study areas and other similar agro-ecologies. Technical advice and support to 

smallholder farmers is highly required to improve barley production and productivity, bring the 

required impact. Now days, farmersô group are seen as the smallest unit of the farmers. Hence, 

establishing and strengthening FREGs/FREGs is one of the extension approaches, which make 

the farmer to be central to agricultural research, technology promotion and dissemination. 

Strengthening the linkage among stakeholders is of paramount importance to achieve the goal. 
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Abstract 
This activity was conducted during the 2017/18 main cropping season at Jarte Jardaga, Jimma 

Rare and Guduru districts of Horro Guduru Wollega Zones to evaluate and select farmersô 

preferred potato varieties based on their selection criteria and to create awareness on the 

importance of the improved potato technologies. Three potato varieties namely Belete, Horro, 

and Gudane were evaluated and demonstrated on 12 farmersô fields on a plot sized 100 m
2
. In 

each PA, one FREG unit comprising of 15 farmers were established to evaluate and select the 

varieties. The collected data were analyzed using descriptive statistics (mean and standard 

deviation) and qualitative narrations. The agronomic result shows that Belete variety performed 

better in terms of yield (3950 Kg/ha) followed by Horro variety (2700 Kg/ha). The two varieties 

were also preferred by farmers for their resistance to disease, large tuber size, marketability, 

high number of tubers per plant, good color and other traits. On the other hand, pair wise 

ranking of variety traits revealed that yield potential, disease resistance, tuber size, 

marketability, color and number of tubers per plant were the major criteria selected by farmers. , 

Therefore, Belete and Horo varieties were recommend for further scale up/out in Guduru, Jarte 

Jardaga and Jimma rare    to reach wider area and more number farmers. 
 

Keywords: Participatory, Evaluation, Demonstration, Potato, Technologies, Farmers research 

Group 

 
 

Introduction  
Potato is an important crop for smallholder farmers in Ethiopia, serving both as cash and food 

security crop. It is one of the root crops widely grown in the country with the highest rate of 

growth because increasing demand and emerging markets are providing great opportunity for 

resource-poor farmers to generate additional income (Mulatu et al., 2005). Although potato has a 

relatively short history of cultivation, today it is a widely grown crop in Ethiopia. It is planted in 

around 164,000 ha of land producing an estimated tuber yield of over 940,000 tons every year 

(CSA, 2015). This is mainly because of the favorable climatic and edaphic conditions in many 

parts of the country that favor potato production. In Ethiopia potato production can fill the gap in 

food supply during the hungry months of September to November just before harvesting of the 

grain crops. Potato is a known cheap source of energy and supplies good quality food within a 

relatively short period. In many regions of the country, it is possible to grow potato throughout 

the year, which offers a way to ensure a continuous supply of potato and become a reliable 

source of income to small scale farmers. 

 

Regardless of all the above fact, the average productivity of the crop both at National and 

Regional level is very low (4.77-5.72t/ha) as compared with the world average yield of 16.45t/ha 

(FAO, 2008). Various factors such as shortage of disease resistant, adaptable and high yielding 

mailto:bayissagedefa@gmail.com
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varieties, appropriate crop management practices and post-harvest management technologies are 

some of the major challenges affecting potato production. To solve these problems, more than 27 

potato varieties were formally released from regional and national research centers. However, 

these technologies are not well verified and demonstrated by involving farmers and other 

stakeholders at grass root level.  Therefore, this activity was designed to evaluate and select best 

improved potato varieties and demonstrate the selected variety to farmers on farmersô fields. 

 

Material s and Methods 

 
Description of Study Areas 

The activity was conducted in three districts namely Guduru ,Jarte Jardaga and Jimma Rare of 

Horro Guduru Wollega Zones of Oromia Region during the 2017/2018 Meher season.  Overall, 

description of the study area is presented in Table 1 as follow.  

 

Table 1: Description of each study sites 

Description Selected districts for pre-extension demonstration 

Jarte Jardaga Guduru  Jimma Rare 

Distance (km) 380  from A.A 290  from A.A 145 from A.A 

Altitude (m) 1800 -2800  2000-2350  1900- 2324  

Coordination  

point 

 8
0
55N latitudes and 

36
0
44ôE Longitudes 

9
0
33N latitudes and 

37
0
22ôE Longitudes 

9
0
88 latitudes and 

37
0
87ô E Longitudes 

Rainfall (mm) 1200 -1800 1100-2000 900- 1700 

Temperature (
0
C) 12

-
 20 15- 22 12-22 

Major soil type red and black clay 

loams soil  

Availability of well 

drained and suitable 

soils potato 

Distich Nit soil and Artic 

Aero soil 

Which well drained and 

suitable soils for potato  

Dystric Nitosols and 

OrthicAcrisols 

which  well drained 

and suitable soils 

potato  

Agro-ecology  Humid and sub-

humid types of 

climate. 

 Sub-humid types of 

climate. 

Sub-humid types of 

climate. 

Major crop grown 

in term of areas 

coverage 

Wheat, Barely, Tef, 

Potato, Maize, noug  

and Field pea 

Wheat, Maize, Tef, 

Potato, Faba bean noug  

and Field pea 

Wheat, Barely, Tef, 

Potato, Maize and 

Field pea 

Source: District BoFD, 2017 

 

Site and Farmers Selection 

The activity was conducted in Guduru, Jarte Jardaga and Jimma Rare districts of Horro Guduru 

Wollega Zone. Selections of the districts were based on potentiality for potato production and 

accessibility for supervision. Accordingly, one potential kebele was selected from each district 

based on the aforementioned criteria. In each kebele one FREG unit comprising of 15 farmers 

was established. Gender balance was considered in establishing FREGs. In each FREG unit, 4 

experimental farmers were selected to host the trial while the rest group members remained as 

participants. The experimenting farmers were selected based on ownership of suitable and 

sufficient land to accommodate the trials and vicinity to roads so as to facilitate the chance of 
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being visited by many farmers. A total of ten hosting farmers were selected from three kebele of 

the districts. 

Stakeholders training  

After the establishment of the FREGs a theoretical training was given to farmers, Development 

agent and district experts. The training was given by multi-disciplinary team of researchers 

composed of breeders, agronomists, pathologies, extensionist and economists on issues like 

economic and nutritive importance of potato, suitable ecologies and weather condition for potato 

production, agronomic practices, and post-harvest management. 

 

Field design and management  

Three improved varieties (Belete, Horro & Gudane) were planted side by side on adjacent plots 

of 100 m
2
. The demo plots were replicated by experimenting farmers. Plots were managed 

jointly by the researcher, extension workers and farmers.  Spacing of 70 cm and 30 cm between 

rows and plants respectively were used for the experiment. The recommended fertilizer rate (200 

kg/ha of DAP and 100 kg of UREA) was used for all plots. All other recommended agronomic 

practices were maintained equally for all plots.  

 

Variety preference ranking  

Before beginning of the selection process, selected farmers from the districts were asked to set 

their priority selection criteria. Selection criteria of farmers in the study area were based on an 

extensive discussion and agreement and farmers set criteria during maturity and harvest stage of 

the crop. Thus, the criteria farmers used in identifying the suitable varieties depend on the 

existing constraints and opportunities farmers faced in their vicinity. FREG farmers scored each 

variety for individual traits considered important by them and ranking of varieties were done on 

a scale of 1-5, 1 being the highest score representing superiority and 5 being very poor. 

Researchers and DAs personnel were assist farmers during scoring. The farmers also provided 

overall score for each variety based on all important traits.  

 

Data Collection and Analysis  

Agronomic data, total number of farmers participated in training, field visits and field days, 

farmersô perception on the characteristics of technology, stakeholders participation, marketable 

tuber yield, unmarketable tuber yield were collected and analyzed using SPSS statistical package 

software. Descriptive statistics such as mean, standard deviation (SD), frequencies, and 

percentages were used to analysis the data. 

  

Results and discussions 

 
Training of farmers, Experts and DAs  

Training was given by multi-disciplinary team of researchers consisting of breeders, 

agronomists, pathologists ,extensionist and economists drawn from Bako agricultural research 

center to farmers, experts, supervisors and DAs on issues like nutritive and economic importance 

of potato, suitable ecologies and weather conditions for potato production, crop production 

management, post-harvest and storage strategies. A total of 42 participants (332 farmers, 33 DAs 

and Supervisors and 22 agricultural experts) were participated on this training (Table2). 
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Table2: Stakeholders training participants across three demonstration districts  

Participants Districts Total 

Guduru Jimma Rare Jarte Jardaga 

Experts 8 6 8 22 

DAs and supervisors 11 11 11 33 

Farmers  90 122 120 332 

Total 109 139 139 387 

 Source: own data, 2017 

 

On- farm yield performance of the varieties 

Yield performance of the three varieties was analyzed for each district and all districts together. 

The on-farm yield performance result showed that Belete variety stood first with average yield of 

39 ton/ha followed by Horro (30 ton/ha) in all the districts. The two varieties had a yield 

advantage of 40% and 20% respectively over the local variety. The local variety Gudane gave 

lower yield (26 ton/ha) (fig 1).  
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   Figure 1. on farm yield performance of demonstrated varieties 

 

�)�D�U�P�H�U�¶�V���Y�D�U�L�H�W�\ evaluation and selection 

 

Potato tuber yield, number of tuber per plant, crop stand, plant height, earliness of maturity time, 

Disease resistance, sweetness/ taste, cooking quality, tuber size and marketability were identified 

as the most important farmerôs selection criteria.  A total 170 farmers composed of men and 

women were participated in the selection process. Participant farmers scored each variety for 

individual traits considered important by them and ranking of varieties were done on a scale of 1-

5, 1 being the highest score representing superiority and 5 being very poor. Potato tuber yield 

was considered as the most important selection criteria for each potato varieties. The total and 

mean score result showed that Belete variety ranked first followed by Horro in Jarte Jardaga 

district, Horro and Gudane in Guduru and Horro and Belete in Jimma Rare districts 
















































































































































































































