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Abstract   

Participatory on-farm demonstration of improved malt barley technologies was carried out in 

Dodola district of West Arsi zone and Goba and Dinsho districts of Bale zone using two recently 

released (Singitan and IBON 174/03) improved varieties against Bokoji-1 (standard check) and 

Holker (local check).The main objective of the study was to demonstrate and evaluate improved 

malt barley technologies in order to enhance farmers to select best fit variety/ies for their 

localities. FRG approach was followed to implement demonstration process. The demonstration 

was under taken on single plot design of 10m x 10m area for each variety with the spacing of 

20cm between rows and recommended seed and fertilizer rates. Mini-field day was organized at 

each respective site on which different stakeholders were participated and experiences were 

shared. Yield data per plot was recorded and analysed using descriptive statistics, while 

farmers’ preference to the demonstrated varieties was identified using focused group discussion 

and summarized using pair wise and simple ranking methods. Participant farmers were 

enhanced to set their own selection criteria and their criteria were almost similar in all 

locations. Accordingly, IBON 174/03 variety was selected due to its high yield, high number of 

tillers (>7), seeds/spike (>40), disease tolerance, lodging resistant, good plant height, good crop 

stand, good uniformity and it’s general adaptability to the environment. Since, all participant 

farmers selected IBON 174/03, it is important to proceed to the task of scaling up/out of IBON 

174/03 in all demonstration sites and similar agro-ecologies.  

Key words: Demonstration, Farmers’ preference, FRG approach, Malt barley, Selection criteria 

 

Introduction 

Barley is the fourth most important crop in the world after maize, rice and wheat used mainly as 

feed for poultry, swine and cattle, and for preparing beverages. In Ethiopia, it is one of the top 

five cultivated cereal crops after tef, maize, wheat and sorghum. It is grown in the agro-ecology 

ranging from 2300 to 3000 m above sea level having adequate rain fall throughout the growth 

period (Bayeh and Birhane, 2011). Regarding to its utilization, barley is a traditional crop and 

has strong tie with the society; it is a versatile/multipurpose crop: it is deep-rooted to cultural 

food and local beverages; it is also used as raw material for malt in beer making (linking 

agriculture with agro-industries); feed for animal (straw); for making thatching roofs; serves as a 

relief crop or offers early crop harvest (Barley Commodity Strategic Plan Document, 2016).  

mailto:ayalew.sida@yahoo.com
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Currently, the national average productivity of barely in the country is 21.11 qt/ha which is 

relatively low compared to world average of 3.095 t/ha. Similarly, in Bale and West Arsi zones 

during the 2016/17 main production season, 44,929.97 and 63,085.81 ha of land was covered by 

barley, respectively from which 1,108,131.50 and 1,882,627.79 quintals were produced in Bale 

and West Arsi zones, respectively. The average productivity of the crop was 24.66 and 29.84 

quintals per hectare, respectively (CSA, 2017). 

Yet, malt barley is among the priority commodities that have attracted the attention of malt 

factories, breweries and policy makers in general. Because, at the present time, it is considered as 

one of the cash crops and its demand by agro-industries has increased due to the increased 

capacity of malt barley processing in line with the expansion of the existing and establishments 

of new brewery plants. However, until the recent time the local supply is only about 40% of the 

demand. The balance has been fulfilled through importing malt and/or malt barley grain forms, 

which costs the country over thirty million USD (Assela Malt Factory, 2015). Even though, malt 

barley is among crops demanded in large quantity in the country, it lacks supply in which its 

impact is directly connected with national economy, as beer plants import it from abroad with 

high hard currency. The gap between current production and consumption levels could be 

reduced by expansion of improved malt barley technologies through institutional innovation, 

making the research and extension system problem solving, demand-driven and client oriented 

for efficient distribution of the technologies to the end users.  

Table 1: The 2016 Fiscal year malt demand of breweries in Ethiopia 

Breweries  Malt demand (Qt) in 2016  Remark  

BGI Ethiopia         360,000  

HEINEKEN (Bedele, Harar and 

Kilinto)  

       330,000  It will be doubled in the 

coming two years  

Meta Diageo         130,000  

Dashen (in Gonder + in D/Birehan)         300,000  

Habesha-D/Birehan         85,000  

Raya – in Tigray         51,000  

Zebider – in Walkite         45,000  

   Total  1.3 million qt malt    1.7 million qt MB grain  

Source: Asela Malt Factory, 2015 

Developing high yielding, disease resistant and stable varieties that can meet increasing demand 

of agro-industries, the growing breweries, improve the income and livelihood of farmers is very 

important. Consequently, one improved malt barley variety (Singitan) was recently released by 

Sinana Agricultural Research Center in 2015/16. Singitan has 21-41qt/ha yield potential with 

5.13% yield advantage over standard check (Bokoji-1) and 9.64% over farmer’s variety 

(Holker). Therefore, pre-extension demonstration of improved malt barley technologies was 

initiated to introduce the recently released improved malt barley varieties with joint participation 

of farmers and concerned stakeholders in the implementation areas  
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Objective  

 To evaluate yield performance of the variety under farmers condition 

 To create awareness on the importance of the new improved malt barley technologies.  

 To improve farmers knowledge on malt barley production and management.  

 To evaluate the cost – benefit ratio (income gained) of the demonstrated varieties 

 

Methodology 

Description of the study area     

The research was carried out in Dodola district of West Arsi zone and Goba and Dinsho 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.  

The altitude of Dinsho district is 2444m – 4250 m.a.s.l, receives 965.03 – 1314 mm annual 

rainfall, the minimum and maximum temperature is 7.07 0c and 15.33 0c, respectively. The 

dominant soil type is Nitosol and Cambisol. Whereas, the altitude of Goba district is 1517m – 

4378 m.a.s.l, receives 937.3 -1342.44 mm annual rainfall, the minimum and maximum 

temperature is 6.53 0c and 19.58 0c, respectively. The dominant soil type is PellicVertisol (Sinja 

Area) and Chromic Luvisols (Adamu, 2018). Moreover, the altitude of Dodola district ranges 

from 1500m to 3655 m.a.s.l. The annual average temperature is 18.5oc with minimum and 

maximum temperatures of 12oc and 25oc respectively. The annual average rainfall is 1109.5mm 

whereas the minimum and maximum rainfall is 800mm and 1419mm respectively. The dominant 

soil type is loamy clay and pellicvertisols. (DDADO, 2014). 

 

Source: Own sketch 
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Site and farmers’ selection  

Site selection 

Participatory demonstration of improved malt barley technologies were conducted in two 

potential malt barley producing districts (Goba and Dinsho) of Bale zones. Whereas, one district 

(Dodola) was selected from West Arsi zone. Purposive sampling methods were employed to 

select three representative districts from the two zones based on their potential for malt barley 

production. From each district two representative PAs were also selected purposefully based on 

their accessibility and production potential of the crop. 

Farmers’ selection 

Participatory approach using Farmers Research Extension Group (FREGs) was the main strategy 

during demonstration of the technology. Selection of FRGs/FREGs members was based on 

farmers’ willingness to be held as member, accessibility for supervision of activities (vicinity), 

good history of compatibility with groups and genuineness and transparency to share innovations 

to other farmers.  

Having suitable and sufficient land to accommodate the trials, willingness to contribute the land, 

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. Accordingly, three trial 

farmers from both Goba and Dinsho districts where as two representative trial farmers from 

Dodola were selected (with the help of group members and DAs). One FREG from Dodola 

district and two FREG from Dinsho and Goba were selected to conduct the activity. FREG 

members and other follower farmers were encouraged to participate in the physical activities 

from the beginning up to the end and at each stage of the demonstration activity. 

Materials used and Field design  

Two recently released (Singitan and IBON 174/03) improved varieties of malt barley were 

demonstrated, compared and evaluated with Bokoji-1 (standard check) and Holker (farmers’ 

variety). Simple plot demonstration was used with gross area of 100m2 (10m x 10m) for each 

variety, Full packages were applied in which row planting with the spacing of 20 cm between 

rows; recommended seed rate of 120 kg per hectare and fertilizer rate of 100kg of DAP per 

hectare was applied. In addition, twice hand weeding was done on time (i.e. the first weeding one 

month after planting and the second weeding was done one month later after of the first 

weeding). 

 

SARC was the source of agricultural inputs (seed of Singitan, Bokoji-1, IBON 174/03 and 

Holker with 120 kg/ha seed rate, DAP 100 kg/ha rates). Hosting farmers provided their land. 

Farm operations (land preparation-ploughing four to five times using oxen plough) were carried 
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out by trial/hosting farmers, whereas land leveling, planting, first and second weeding, follow up 

and visit, harvesting, threshing were handled and managed by SARC. 

The demonstration trial directly addressed eight (8) farmers while about 120 farmers were 

indirectly benefited by building up their confidence during field visit of the trial and variety 

evaluation and selection process. 

 

Technology demonstration and evaluation methods/techniques 

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 field visits/tours, field days, etc. 

Participatory selection of demonstrated varieties  

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. 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).  

Farmers’ perception on the performance of improved malt barley varieties were tested at each 

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

summarize farmers’ preference towards important variety traits (Boef and Thijssen, 2007). Thus, 

a total of 133 participants from three districts (120 farmers, 33 DAs and SMS) were participated 

on the selection of the varieties at maturity stage of the crop. First, the evaluators were grouped 

in to small manageable group (one group had 10 members including one group leader and one 

secretary). At each district, PA and trial site, brief orientation was given to the evaluators on how 

to integrate researchers’ 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/measurements, key informant interview and focused group 

discussion (FGD). Yield data per plot in all locations were recorded. Total number of farmers 

participated on field visits and mini field days were recorded. Farmers’ 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. 
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Data analysis 

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

wise ranking matrix was used to rank the varieties in order of their importance. 

Results and Discussions 

Yield performance of Demonstrated varieties 

The yield of demonstrated varieties of malt barley was analyzed using simple descriptive 

statistics like mean. Accordingly, the mean yield obtained from Dodola, Goba and Dinsho were 

summarized in the graph below (Fig 1). 

 

Fig. 1 Yield performance of demonstrated varieties 

Among the demonstrated varieties IBON 174/03 gave the highest average yield (27.56qt/ha) 

followed by Bekoji-1 (24qt/ha) and Singitan (22.97qt/ha). It is the highest yielder at Dinsho and 

Dodola. But, Singitan isthe highest yielder at Goba which is 28.98qt/ha. The local check Holker 

is the lowest average yielder (21.35qt/ha).  

Comparison of yield advantage of improved varieties 

Calculating yield advantage of the improved varieties over the farmers’ variety shows the extra 

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

the variety at farmers’ hand. It also helps the researcher to recommend the improved variety 

based on the relative yield advantage calculated even when there is no statistical yield difference 

between the improved varieties and farmers’ variety.                                                    
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Table 2: Comparison of yield advantage of malt barley improve varieties 

Demonstrated varieties  Yield obtained (Qtha-1) Yield Advantage over farmers’ 

variety (Holker) 

Singitan 22.97 7.6% 

IBON 174/03 27.56 29.1% 

Bokoji-1 24.06 12.69% 

Holker 21.35 - 

 

IBON 174/03 has yield advantage of 29.1% over local check. Similarly, Bekoji- 1 and Singitan 

has 12.69% and 7.6% yield advantage over the local check Holker respectively (Table 2). 

As shown in the table below (Table 3) IBON 174/03 gave the highest Net Return (22795.00 

Birr/ha) followed by Bekoji- 1(18489.00 Birr/ha) and Singitan (17133.00 birr/ha) respectively. 

Holker provide the lowest Net return (15149.00 birr/ha). Similarly, the highest Benefit cost ratio 

was gained by IBON 174/03 (1.75) followed by Bekoji-1 (1.45) and Singitan (1.35). Holker gave 

the lowest Cost benefit ratio (1.20). 

Table 3: Return and benefit cost ratio 

 Variety  Yield 

obtained 

(qt/ha) 

Sale price 

(ETB/qt)  

Total Variable 

Costs  

(ETB/ha) 

Gross Returns 

(Price X Qt) 

TR 

Net Return  

(GR-TVC)  

Benefit 

cost ratio 

(NR/TVC)  

Bekoji -1  24.06 1300.00 12789.00 31278.00 18489.00 1.45 

Holker   21.35 1300.00 12606.00 27755.00 15149.00 1.20 

IBON 

174/03 

27.56 1300.00 13033.00 35828.00 22795.00 1.75 

Singitan   22.97 1300.00 12728.00 29861.00 17133.00 1.35 

 

Farmers’ preference for 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).  

Therefore, consulting the intended end users to assess which quality/ies of a particular variety 

they desire 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). 
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The farmers’ preferences toward the demonstrated varieties were assessed by enhancing them to 

reflect their preference to varietal attributes by setting their own varietal selection criteria.  

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

 Variety Traits Disease 

tolerance 

Lodging 

resistance 

marketabili

ty 

No of 

fertile 

tillers 

No of 

rows/s

pike 

No of 

seed/ 

spike 

Plant 

height 

Plump 

seed 

Yield 

1 Disease tolerance          

2 Lodging resistance  2         

3 Marketability 3 3        

4 No of fertile tillers 4 4 3       

5 No of rows/spike 5 5 5 5      

6 No of seed/spike 6 6 3 4 5     

7 Plant height 7 7 3 4 5 6    

8 Plump seed 1 2 3 4 5 6 7   

9 Yield  9 9 9 9 9 9 9 9  

 

Table 5: Rank of Variety Traits according to frequency 

No  Variety Traits Frequency  Rank according to frequency  

1 Disease tolerance 1 8th 

2 Lodging resistance  2 7th 

3 Marketability 6 3rd 

4 No of fertile tillers 5 4th 

5 No of rows/spike 7 2nd 

6 No of seed/spike 4 5th 

7 Plant height 3 6th 

8 Plump seed 0 9th 

9 Yield  8 1st 

 

Table 6: Rank of the varieties based on farmers’ selection criteria 

No  Varieties Rank Reasons 

1  

 Singitan 

 

3nd 

It has lower yield than IBON and Bokoji-1, medium 

tillering capacity, less disease tolerant, poor crop 

stand and small head. 

2  

IBON 174/03 

 

1st 

High yielder, high number of tillers (>7), 

seeds/spike (>40), disease tolerant, lodging 

resistant, good plant height, good crop stand, good 

uniformity, it is adaptable to the environment, but it 

lacks six rows. 

3 Bokoji-1 2nd It has lower yield than IBON, medium tillering 
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 capacity, less disease tolerant, good crop stand and 

resistant lodging. 

    4 Holker  4th Susceptible to lodging, few number of tillers and 

spike, medium crop stand and low yield yielder. 

 

Conclusions and Recommendations 

Pre extension demonstration and evaluation of malt barley technologies was carried out on eight 

(8) representative trial farmers’ field. Improved varieties viz. Singitan, IBON 174/03, Bokoji-

1were demonstrated, evaluated and compared against the farmers’ variety (Holker). The mean 

yield of the varieties was analyzed using simple descriptive statistics. Accordingly, IBON 174/03 

is the high yielder followed by Bokoji-1 and Singitan varieties.  

Similarly, farmers were enhanced to select the variety/ies of their interest by setting their own 

selection criteria. Consulting the intended end users to assess which quality/ies of a particular 

variety they desire 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). 

Stable, suitable and widely accepted malt barley variety/ies for the study areas were identified 

and ranked based on farmers’ preferences. According to pair wise ranking result, high yielder, 

high number of tillers, seeds/spike, disease tolerant and lodging resistant were the top five 

priority concern of the farmers for sustainable production of malt barley in the study districts. 

To summarize, IBON 174/03 was selected by participant farmers in all districts due to it is high 

yielder, high number of tillers (>7), seeds/spike (>40), disease tolerant, lodging resistant, good 

plant height, good crop stand, good uniformity, it is adaptable to the environment. Therefore, the 

succeeding pre-scaling up/out of IBON 174/03 variety of malt barley should be carried out in the 

coming main production season in areas where it was selected.  
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 Abstract  

Pre-extension demonstration of improved black cumin technologies was undertaken with the 

main objective of demonstrating, evaluating and popularizing recently released black cumin 

technology under farmers’ management condition in mid-altitude areas of Bale zone. An 

improved variety Gemechis and Soressa were demonstrated and compared with Dirshaye 

(standard check) and local variety on farmers’ field. The demonstration was undertaken in 

Ginnir and Goro districts which are the potential spice producing districts of Bale zone by 

selecting two Kebeles from Goro and three Kebeles from Ginnir district. The demonstration was 

mailto:amarebiftu@gmail.com
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laid out on single plot of 10m x 10m areas for each variety by applying the recommended full 

packages. Accordingly, the varieties were demonstrated on farmer’s field in which each of the 

farmer’s field used as replication of the trial. Yield data on plot base was recorded and analyzed 

using descriptive statistics while farmers’ preference to the varietal attributes was identified and 

ranked using pairwise ranking and simple ranking methods. Mini-field day was organized in 

each Kebele to facilitate the way in which experts and farmers can participate in varietal 

evaluation and selection based on their selection criteria. The average yield of both Soressa 

(15.125qt/ha) and Gemechis (14.57qt/ha) are higher than Dirshaye (10.125qt/ha) and local 

variety (11.145qt/ha).Furthermore, farmers selected Soressa and, Gemechis respectively. 

Soressa was selected due to its drought tolerant, high number of branch/plant, high number of 

seed/branch, disease tolerant, good uniformity, good plant height, good seed quality and good 

crop stand. Thus, Soressa is recommended for wider scaling up/out activity in the districts.  

Key words: Demonstration, Black cumin, Bale zone, Ethiopia 

Introduction  

Black cumin (Nigella sativa L.) belongs to the family Ranunculaceae. It is native to the 

Mediterranean region and it has been used for thousands of years by various cultures and 

civilizations. Naturally it grows in Mediterranean region of Turkey and Cyprus. This crop is 

distributed from its origin to India, Syria, Lebanon, Israel and South Europe, Bangladesh, 

Turkey, Middle-East and the Mediterranean basin (Datta et al., 2012).  

In Ethiopia, black cumin is the second cash crop exported next to ginger among spices. This 

shows that there is a wide scope for black cumin production. Ethiopia has about 12% share in the 

world market. However, 99% of the produce is consumed locally (EbrieYimamet al., 2015). Due 

to the increased demand of black cumin seed for local consumption and other uses, such as oil 

and oleoresin for medicinal purposes, its export market, it is one of the potential crops for 

diversification and income generation for smaller land holdings.  

Goro and Ginnir districts of Bale zone is known for its production potential of spices. A total of 

5,750ha land is covered with Black cumin every year (BZADO Office, 2015). In spite of its 

importance and the potential available in the area, the crop was not utilized due to a shortage of 

improved varieties and crop management packages.  

In order to overcome the gap between current production and consumption levels high yielding, 

disease tolerant/resistant and stable variety/ies that can meet increasing demand of spice market, 

improve the income and livelihood of farmers should be developed. Accordingly, two improved 

black cumin varieties (Gemechis and Soressa) recently released by SARC in 2015/16 with full 

recommended packages for production. Gemechis has 17-19.6qt/ha yield potential, 10.3% yield 

advantage over standard check (Darbera). Soressa has 18-21.45qt/ha yield potential, 20.7% 

yield advantage over standard check (Darbera). Thus, undertaking participatory demonstration, 

evaluation, validation and dissemination of improved black cumin technologies with the 
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participation of farmers and other stakeholders for sustainable production and productivity is 

paramount. 

Objectives  

 To evaluate yield performance of the variety under farmers condition 

 To create awareness on the importance of the new improved black cumin technologies.  

 To improve farmers knowledge on black cumin production and management.  

 To evaluate the cost – benefit ratio (income gained) of the demonstrated varieties 

 

Methodology 

Description of the study area    

The research was carried out in Goro and Ginnir districts of Bale zone, Oromia National 

Regional State (ONRS), Ethiopia. Bale zone is among the 20 Administrative zones located in 

south eastern parts of Oromia, Ethiopia. The districts were selected purposively based on their 

potential to black cumin production. 
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Site and farmers’ selection  

Site selection 

Participatory demonstration of improved black cumin technologies were conducted in two 

potential black cumin producing districts (Goro and Ginnir) of Bale zone. Purposive sampling 

methods were employed to select two representative districts from zone based on their potential 

for black cumin production. Two PAs from Goro and three PAs from Ginnir were also selected 

purposefully based on their accessibility and production potential of the crop. 

Farmers’ selection 

Participatory approach using Farmers Research Extension Group FREGs was the main strategy 

during demonstration of the technology. Selection of FREGs members was based on farmers’ 

willingness to be held as member, accessibility for supervision of activities (vicinity), good 

history of compatibility with groups and genuineness and transparency to share innovations to 

other farmers.  

Having suitable and sufficient land to accommodate the trials, willingness to contribute the land, 

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. Accordingly, one 

representative trial farmer from each FREG was selected at each PA (with the help of group 

members and DAs). FREG members and other follower farmers) were encouraged to participate 

in the physical activities from the beginning up to the end and at each stage of the demonstration 

activity. One FREG was selected to conduct the activity at each PA. 

Materials used and Field design  

Two recently released black cumin varieties (Gemechis and Soressa) with one standard check 

(Dirshaye) and one local check were planted on selected farmers’ land with simple plot design 

(10m x 10m) in the main cropping season. The varieties were treated with full recommended 

spice production and management packages.  

SARC was the source of agricultural inputs (seed of all varieties of black cumin with the 

recommended seed rate of 15kg per hectare agro-chemicals in case needed during the 

implementation of the activity). Hosting farmers provided their land. Farm operations (land 

preparation-ploughing four to five times using oxen plough) were carried out by trial/hosting 

farmers, whereas land leveling, planting, first and second weeding, follow up and visit, 

harvesting, threshing were handled and managed by SARC. Depending on weed infestation, two 

effective weeding were applied; the first at one month after sowing and the second at two months 

after sowing of the varieties.  
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Technology demonstration and evaluation methods/techniques 

FRGs/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 field visits/tours, field days, etc. 

Participatory variety 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 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 leaders. Accordingly, the task of 

variety evaluation and selection was carried out in Ginnir and Goro districts. 

 

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. 

Data type and method of data collection 

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

such as direct field observation/measurements, key informant interview and focused group 

discussion (FGD). Yield data per plot in all locations were recorded. Total number of farmers 

participated on field visits and mini field days were recorded. Farmers’ 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). Pair 

wise ranking matrix was used to rank the varieties in order of their importance. 
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Results and Discussions 

Yield performance of demonstrated varieties 

The yield of demonstrated varieties of black cumin was analyzed using simple descriptive 

statistics like mean. Accordingly, the mean yield obtained from Goro and Ginnir were 

summarized in the graph below. 

 

Fig 1. Yield performance of demonstrated varieties 

 

Comparison of yield advantage of improved varieties 

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

                                                        Yield of commercial variety (qt/ha) 

Tale 1. Comparison of yield advantage of improved black cumin varieties 

Demonstrated Varieties  Yield obtained (Qtha-1) Yield Advantage over 

farmers’ variety (Local) 
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The result of demonstration shows thatSoressa variety provide the highest yield (14.5qt/ha and 

15.93qt/ha at Goro and Ginnir respectively) at all demonstration sites followed by Gemechis 

(13.75qt/ha and 14.39qt/haat Goro and Ginnir respectively). The local variety gave the lowest 

yield at Goro while Dirshaye gave the lowest yield at Ginnir sites. The yield advantage of 

Soressa over local check is +36.52%. Also Gemechis and Dirshaye has yield advantage of 

+30.73% and -8.345% over the local check respectively.  

The cost benefit ratio reveled that Soressa has the maximum Benefit cost ratio (3.89) followed by 

Gemechis (3.68) and the local variety (2.60) while Dirshaye gave the minimum Benefit cost ratio 

(2.30). 

Table 2. Return and benefit cost ratio 

 Variety  Yield 

obtained 

(qt/ha) 

Sale price 

(ETB/qt)  

Total 

Variable 

Costs  

(ETB/ha) 

Gross 

Returns 

(Price X Qt)  

Net Return  

(GR-TVC)  

Benefit 

cost ratio 

(NR/TVC) 

Soressa 15.215 3500.00 10885.00 53252.50 42,367.50 3.89 

Gemechis 14.57 3500.00 10885.00 50995.00 40,110.00 3.68 

Dirshaye  10.215 3500.00 10830.00 35752.50 24,922.50 2.30 

Local   11.145 3500.00 10840.00 39007.50 28,167.50 2.60 

 

Farmers’ 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). 

Therefore, consulting the intended end users to assess which quality/ies of a particular variety 

they desire 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). The 

farmers’ preferences toward the demonstrated varieties were assessed by enhancing them to 

reflect their preference to varietal attributes by setting their own varietal selection criteria.  

Table 3. Pair wise ranking result to rank variety traits in order of importance 

No Variety Traits Branch/ 

Plant 

Disease 

Tolera 

Drought 

Tolerance 

Early 

Maturity 

Plant 

Height 

Seed 

Quality 

Seed/ 

Branch 

Uniformity 

1 Branch/ 

Plant 

        

2 Disease Tolerance 1        

3 Drought Tolerance 3 3       

4 Early Maturity 4 4 3      
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5 Plant Height 1 2 3 4     

6 Seed Quality 1 2 3 4 6    

7 Seed/Branch 1 7 3 4 7 7   

8 Uniformity 1 2 3 4 8 6 7  

 

Table 4.  Rank of Variety Traits according to frequency 

No  Variety Traits Frequency  Rank according to frequency  

1 Branch/Plant 5 3rd 

2 Disease Tolerance 3 5th 

3 Drought Tolerance 4 4th 

4 Early Maturity 6 2nd 

5 Plant Height 1 7th 

6 Seed Quality 2 6th 

7 Seed/Branch 7 1th 

8 Uniformity 0 8th 

 

Table 5. Rank of the varieties based on farmers’ selection criteria 

No  Varieties Rank Reasons 

 

1 

 

Gemechis 
 

2nd 

Early, maturing, good seed quality, disease tolerant, 

medium seed/branch, medium branch/plant and 

medium plant and good uniformity. 

 

2 

Dirshaye  

4th 

susceptible to disease, it is not drought tolerant, it 

lacks uniformity, few number of branch/plant, few 

number of seed/branch 

 

3 

   Soressa  

1st 

Drought tolerant, high number of branch/plant, high 

number of seed/branch, disease tolerant, good 

uniformity, good plant height, good seed quality and 

good crop stand. 

 

4 

 

Local check 

 

3rd 

Small number of branches and seed/plant, medium 

crop stand and susceptible to disease. 

 

Conclusions and Recommendations 

Pre extension demonstration and evaluation of black cumin technologies was carried out on 

farmers’ field. Improved varieties viz. Gemechis, Soressa and Dirshaye were demonstrated, 

evaluated and compared against the farmers’ variety. The mean yield of the varieties was 

analyzed using simple descriptive statistics. Accordingly Soressa is the high yielder followed by 

Gemechis and local varieties. 

Similarly, farmers were enhanced to select the variety/ies of their interest by setting their own 

selection criteria. Consulting the intended end users to assess which quality/ies of a particular 
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variety they desire 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). 

Stable, suitable and widely accepted black cumin variety/ies for the study areas were identified 

and ranked based on farmers’ preferences. According to pair wise ranking result, grain yield, 

drought tolerant, high number of branch/plant, high number of seed/branch were the top three 

priority concern of the farmers for sustainable production of black cumin in the study districts. 

To summarize, Soressa was selected by participant farmers in all districts due to it is drought 

tolerant, high number of branch/plant, high number of seed/branch, disease tolerant, good 

uniformity, good plant height, good seed quality and good crop stand.. Therefore, the succeeding 

pre-scaling up/out of Soressa variety of black cumin should be carried out in areas where it was 

selected.  
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Abstract  

The study was initiated with the main objective of demonstrating, evaluating and popularizing 

recently released fenugreek technologies under farmers’ management condition in mid-altitude 

areas of Bale zone. An improved variety Burka was demonstrated and compared with Hunda’ol 

(standard check) and local variety on farmers’ field. The demonstration was under taken in 

Ginnir and Goro districts which are the potential spice producing districts of Bale zone by 

selecting two Kebeles from Goro and three Kebeles from Ginnir district. The demonstration was 

laid out on single plot of 10m x 10m areas for each variety by applying the recommended full 

packages. Accordingly, the varieties were demonstrated on farmer’s field in which each of the 

farmer’s field used as replication of the trial. Yield data on plot base was recorded and analyzed 

using descriptive statistics while farmers’ preference to the varietal attributes was identified and 

ranked using pairwise ranking and simple ranking methods. Mini-field day was organized in 

each Kebele to facilitate the way in which experts and farmers can participate in varietal 

evaluation and selection based on their selection criteria. The average yield of Burka (9.3 qtha-1) 

is lower than Hunda’ol (11.44qtha-1). Furthermore, farmers selected Hunda’ol and Burka 

variety respectively. Hunda’ol was selected due to its high number of tillers, high pods/plant, 

disease tolerant, attractive seed color, plump seed, good plant height and early maturity. Thus, 

Hunda’ol and Burka are recommended for wider scaling up/out activity in the districts. 

Key Words: Fenugreek Technology, Farmers’ preference, Selection criteria, FRG Approach, 

Variety Evaluation 

Introduction 

Fenugreek (Trigonellafoenum-graecumL.) is mainly cultivated in India, Argentina, Egypt, 

Morocco, Southern France, Algeria, Ethiopia and Lebanon (Kakaniet al., 2014). Ethiopia is a 

homeland for many spices, such as korerima, long red pepper, Black cumin, white cumin, 

coriander, fenugreek, turmeric, sage, cinnamon, and ginger (ACP, 2010).  

Fenugreek is one of the oldest medicinal plants with exceptional medicinal and nutritional profile 

(Awais Ahmad et al, 2015). Fenugreek seeds contain a substantial amount of fiber, 

phospholipids, glycolipids, oleic acid, linolenic acid, linoleic acid, choline, vitamins A, B1, B2, 

C, nicotinic acid, niacin, and many other functional elements. (Awais Ahmad et al, 2015). 

The uses of the seeds (sources of protein, fat, minerals and dietary fiber) and leaves of fenugreek 

are diverse (Kochharet al., 2006). Fenugreek seeds can be a good supplement to cereals because 

mailto:bayetag29@gmail.com
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of its high protein (25%), lysine (5.7 g/16 g N), soluble (20%) and insoluble (28%) dietary fiber 

besides being rich in calcium, iron and betacarotene (Tamiru, et al, 2018). 

Fenugreek (Trigonellafoenum-graecumL.) is one of the most important seed spice crops in 

Ethiopia in general and in the mid-altitudes of Bale in particular. Fenugreek covers about 

34,603.35ha of land in Ethiopia with a total annual production of 454,807.61 quintals in 2016/17 

(2009) with the average production of 13.14 in main season (CSA, 2017). In Bale, 12,888.00 ha 

of land was covered by fenugreek and a total of 47,239.86 quintals of grain was produced in 

2015/16 cropping season (CSA, 2017). 

Goro and Ginnir districts of Bale zone is known for its production potential of spices. A total of 

1,515ha land is covered with Fenugreek every year (BZADO Office, 2015). In Bale, 47,239.86 

quintals of fenugreek grain was produced in 2016/17 cropping season (CSA, 2016). It is mainly 

produced by small holder farmers for commercial purpose. In spite of its importance and the 

potential available in the area, the crop was not utilized due to a shortage of improved varieties 

and crop management packages. In order to solve this problem Sinana Agricultural Research 

center is making endeavors on developing high yielding, disease tolerant/resistant and stable 

variety/ies that can meet increasing demand of spice market, improve the income and livelihood 

of farmers are very important. 

As a result, one improved fenugreek variety (Burka) recently released by SARC in 2015/16 with 

full recommended packages for production. Burka has 20-22.21qt/ha yield potential, 40.4% 

yield advantage over standard check (Hunda’ol). Thus, undertaking participatory demonstration, 

evaluation, validation and dissemination of improved fenugreek technologies with the 

participation of farmers and other stakeholders for sustainable production and productivity is 

paramount. 

Objectives  

 To evaluate yield performance of the variety under farmers condition 

 To create awareness on the importance of the new improved fenugreek technologies.  

 To improve farmers knowledge on fenugreek production and management.  

 To evaluate the cost – benefit ratio (income gained) of the demonstrated varieties 

 

Methodology 

Description of the study area    

The research was carried out in Goro and Ginnir districts of Bale zone, Oromia National 

Regional State (ONRS), Ethiopia. Bale zone is among the 20 Administrative zones located in 

south eastern parts of Oromia, Ethiopia. The districts were selected purposively based on their 

potential to fenugreek production. 
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Site and farmers’ selection  

Site selection 

Participatory demonstration of improved fenugreek technologies were conducted in two potential 

fenugreek producing districts (Goro and Ginnir) of Bale zone. Purposive sampling methods were 

employed to select two representative districts from zone based on their potential for fenugreek 

production. Two PAs from Goro and three PAs from Ginnir were also selected purposefully 

based on their accessibility and production potential of the crop. 

Farmers’ selection 

Participatory approach using Farmers Research Extension Group (FREGs) was the main strategy 

during demonstration of the technology. Accordingly, one FREG was established in each PA. 

Selection of FREGs members was based on farmers’ willingness to be held as member, 

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

and genuineness and transparency to share innovations to other farmers.  

Following selection of FREG members, one representative trial hosting farmer was selected from 

each FREGs based on ownership of suitable and sufficient land to accommodate the trials, 

willingness to contribute the land, 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 Farmers (FRG/FREG members and other 
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follower farmers) were encouraged to participate in the physical activities from the beginning up 

to the end and at each stage of the demonstration activity.  

Materials used and Field design  

An improved recently released fenugreek variety (Burka) with one standard check (Hunda’ol) 

and one local check were planted on selected farmers’ land with simple plot design (10m x 10m) 

in the main cropping season. The spacing of 30cm between rows with the recommended seed 

rate of 20 kg/ha was used in which sowing was done by drilling in the prepared rows. Shallow 

planting of 2-4cm depth will be employed in the presence of ample soil moisture. Two effective 

weeding were done; the first at one month after sowing and the second at two months after 

sowing of the varieties. 

Participatory variety 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 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 leaders. 

 

Field day 

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. 

Data type and method of data collection 

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

such as direct field observation/measurements, key informant interview and focused group 

discussion (FGD). Yield data per plot in all locations were recorded. Total number of farmers 

participated on field visits and mini field days were recorded. Farmers’ 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. 
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Data analysis 

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

wise ranking matrix was used to rank the varieties in order of their importance. 

 

Results and Discussions 

Yield performance of demonstrated varieties 

The yield of demonstrated varieties of fenugreek was analyzed using simple descriptive statistics 

like mean. Accordingly, the mean yield obtained from Goro and Ginnir were summarized in the 

graph below. 

 

     Fig.1. Yield Performance of demonistrated Varieties 

 

Comparison of yield advantage of improved varieties 

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

                                                        Yield of commercial variety (qt/ha) 

Table 1. Comparison of yield advantage of improved varieties 
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Among the demonstrated fenugreek varieties Hundaol gave the highest yield across all 

demonstration sites (10.95qt/ha at Goro and 11.925qt/ha at Ginnir) followed by Burka (8.1qt/ha 

at Goro and 10.5qt/ha at Ginnir). The local variety provide the lowest yield at all locations 

(6.75qt/ha at Goro and 9.6qt/ha at Ginnir).The Yield advantage of Hundaol and Burka over local 

check is 30.73 % and 13.76% respectively. The Cost Benefit ratio analysis shows that the highest 

return was gained from Soressa (0.86) followed by Burka (0.56). Similarly, the minimum return 

was gained from local variety. (Table 2) 

Table 2. Return and benefit cost ratio 

 Variety  Yield 

obtained 

(qt/ha) 

Sale price 

(ETB/qt)  

Total Variable 

Costs  

(ETB/ha) 

Gross Returns 

(Price X Qt)  

Net Return  

(GR-TVC)  

Benefit 

cost ratio 

(NR/TVC)  

Burka   9.3 1400.00 8590.00 13020.00 4430.00 0.56 

Hundaol    11.44 1400.00 8600.00 16016.00 7416.00 0.86 

Local  8.175 1400.00 8570.00 11445.00 2875.00 0.34 

 

Tale 3. Pair wise ranking result to rank variety traits in order of importance 

 Variety Traits Tillering Disease 
Tolerance 

Pods/ 
plant 

Seeds/
plan 

Seed color 
(market) 

Crop 
stand 

Overall
Yield 

Seed 
size 

1 Tillering          

2 Disease 

Tolerance  

2        

3 Pods per plant 1 3       

4 Seeds/plant 1 4 4      

5 Seed color 

(market) 

1 2 3 4     

6 Crop stand 1 6 3 4 6    

7 Overall Yield 7 7 7 7 7 7   

8 Seed size 1 2 3 4 5 6 7  

 

Table 4.  Rank of Variety Traits according to frequency 

No  Variety Traits Frequency  Rank according to frequency  

1 Tillering  5 2nd 

2 Disease Tolerance  3 4th 

3 Pods per plant 4 5th 

4 Seeds/plant 5 2nd 

5 Seed color (market) 1 7th 

6 Crop stand 3 5th 

7 Overall Yield 7 1st 

8 Seed size 0 8th 
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Table 5.  Rank of the varieties based on farmers’ selection criteria 

No  Varieties Rank Reasons 

1  

  Hundaol 

 

1st 

High number of tillers, high pods/plant, disease 

tolerant, attractive seed color, plump seed, good 

plant height and early maturity. 

2  

 Burka 

 

2nd 

Medium number of tillers, medium pods/plant, 

medium seed/pod, it is morphologically good and 

late maturing 

3  

Local check 

 

3rd 

Susceptible to disease and lodging, few numbers of 

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

 

Conclusions and Recommendations 

Pre extension demonstration and evaluation of fenugreek technologies was carried out on 

farmers’ field. Improved varieties viz. Burka and Hundaol were demonstrated, evaluated and 

compared against the farmers’ variety. The mean yield of the varieties was analyzed using 

simple descriptive statistics. Accordingly, Hundaol is the high yielder followed by Burka and 

local variety.  

Similarly, farmers were enhanced to select the variety/ies of their interest by setting their own 

selection criteria. Consulting the intended end users to assess which quality/ies of a particular 

variety they desire 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). 

Stable, suitable and widely accepted fenugreek variety/ies for the study areas were identified and 

ranked based on farmers’ preferences. According to pair wise ranking result, high number of 

tillers, high pods/plant, and disease tolerant, were the top three priority concern of the farmers for 

sustainable production of fenugreek in the study districts. 

Hunda’ol performed well followed by Burka in all parameters. It has also attractive seed colour 

for market. On the other hand, even though Burka medium number of tillers, medium pods/plant, 

medium seed/pod, it is morphologically good and late maturing. Thus, Hunda’ol and Burka are 

recommended for wider scaling up/out activity in the districts since it was select on second next 

to Hundaol by farmers. 
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Abstract  

The study was initiated with the main objective of demonstrating and validating of the 

effectiveness of insecticides (Dimethoate) against lentil aphid, in mid-altitude areas of Bale zone. 

The effectiveness of Dimethoate against lentil aphid was demonstrated on farmers’ field. The 

demonstration was under taken in Ginnir and Goro districts which are the potential lentil crop 
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producing districts of Bale zone by selecting two Kebeles from Goro and three Kebeles from 

Ginnir districts. The demonstration was laid out on single plot of 10m x 10m area using Asano 

lentil variety by applying the chemical on one plot and the other control. Accordingly, the 

activity were demonstrated on farmer’s field in which each of the farmer’s field used as 

replication of the trial. Yield data on plot base was recorded and analyzed using descriptive 

statistics while farmers’ preference to the chemical was identified and ranked using simple 

ranking methods. Mini-field day was organized in each kebele to facilitate the way in which 

experts and farmers can participate in plot evaluation and selection based on their selection 

criteria. The average yield of Dimethoate (12.225qt/ha) is higher than unsprayed (6.95qt/ha). 

Furthermore, farmers selected Dimethoate sprayed plot planted Asano variety. The sprayed plot 

was selected due to high yielder, high number of tillers, high number of branch/plant, high 

seed/pod, not affected by aphids, plump seed. Thus, Dimethoate is recommended for wider 

scaling up/out activity in the districts.  

Key Words: Dimethoate, Farmers’ preference, Selection criteria, FRG Approach 

Introduction  

Lentil (Lens culinaris Medikus) is one of the major cool-season food legumes grown in many 

parts of the World (Cubero, 1981; Erskine et al., 2011). The top 10 World countries each of 

which produced more than 80,000 tons of lentils in 2009, in decreasing order of production 

volume, were Canada, India, Turkey, USA, Nepal, Australia, Ethiopia, China, Syria and Iran 

(FAO, 2009). Lentil is one of the highland crops widely grown in Ethiopia. It is largely produced 

in the highland & semi-highland regions of the country mainly on clay soil. In Ethiopia, out of 

the total area under cultivation, 113,684.63 hectares of land is covered with Lentil and about 

1,662,742.20 quintals are produced by 799083 smallholder farmers with the average yield of 

14.63 quintals per hectare (CSA, 2016/17). In Bale, about 4,429.80 hectares of land is covered 

with Lentil and 48,416.54 quintals are produced by 26,946 smallholder farmers with the average 

yield of 10.93 quintals per hectare (CSA, 2016/17). This crop is widely used for food because of 

its protein content. Apart from this, due to its ability to fix nitrogen, it is used in crop rotation 

with the nationally important crops. Although the above-mentioned realities indicate the national 

importance of lentil, the national yield is only about 8.35 quintals per hectare due to its 

susceptibility to insect pests. Lentil is attacked by different insects but, only few of them are 

economically important. 

Pea aphid (PA), Acyrthosiphumpisum (Harris) (Homoptera: Aphididae) is a widespread insect 

pest of leguminous crops such as lentils (Lens culnaria). In Ethiopia, the pea aphid (A.pisum) has 

a holocyclic life cycle (i.e., it reproduces parthenogenetically without producing sexual forms) 

which is typical of tropical and subtropical species (Cardona et al., 1984; Kemal Ali and Tadesse 

Gebremedhin, 1990). Estimations of the loss of potential grain yield of common lentil cultivars 

due to pea aphid damage ranged from 11-26% in 1984 and 1985 to total loss in 1995 in some 

lentil producing areas (DZARC, 1996).  Apart from an irreversible damage due to direct plant 
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sap sucking, pea aphid can transmit viral diseases that 95% cause complete crop loss. Viviparity 

(producing young aphid) permits rapid exploitation of the host plant as its parthenogenetic 

multiplication rate, without fertilization is potentially enormous. In the event of severe 

infestations before or at flowering stage of the crop, aphids require control using agro-chemical 

(insecticide) sprays. It is recommended that a single spray should be enough for three weeks 

effective control, but if the infestation occurs before pod maturity a second spray may be needed. 

In addition to personal field observation of the researcher on the infestation of aphid, farmers in 

lentil producing areas reported that lentil yield is being threatened by heavy infestation and 

damage of lentil aphid. Hence, it is recognized as the major lentil yield reducing factor and 

currently becoming the major threat for lentil production in the study Zone and districts. Besides, 

our smallholder farmers have no any information regarding the effectiveness of verified 

insecticides by NARS (Dimethoate) for the management of lentil aphid. Thus, the aim of this 

proposal is to introduce, demonstrate (method and result) and validate the verified insecticides 

for the management of lentil aphid with joint participation of farmers, development agents, 

agricultural experts, researchers and other stakeholders in the study zone and districts. Therefore 

On-farm demonstration of the effectiveness of insecticides (Dimethoate) against lentil aphid was 

undertaken in mid-altitude areas of Bale zone. 

Objectives  

 To demonstrate and validate the effectiveness of insecticides (Dimethoate) against 

lentil aphid, 

 To create awareness for end users on the effectiveness of verified insecticides for the 

management of lentil aphid. 

 To evaluate the cost – benefit ratio (income gained) of the demonstrated insecticide 

 

Methodology 

Description of the study area    

The research was carried out in Goro and Ginnir districts of Bale zone, Oromia National 

Regional State (ONRS), Ethiopia. Bale zone is among the 20 Administrative zones located in 

south eastern parts of Oromia, Ethiopia. The districts were selected purposively based on their 

potential to lentil crop production. 
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Fig 1. Map of the study districts 

 

Site and farmers’ selection  

The trail was implemented in Goro and Ginnir districts of Bale zone. The districts were selected 

purposively based on the existing potential for lentil crop production. Two PAs from Goro and 

three PAs from Ginnir district were selected based on accessibility or vicinity to the road. 

Similarly, one trial farmer from each PAs was used to carry out the demonstration process 

considering each farmer’s field as replication of the trial.  

Materials used and field design  

Pre extension demonstration of insecticide called Dimethiote was carried out to control Pod 

Borer (African Ball Worm) on lentil crop in order to decrease the yield loss which recurrently 

occurs by the attack of aphids. The trial was implemented in Goro and Ginnir districts of Bale 

zone in main cropping season. From each district, two potential PAs were selected to carry out 

the demonstration trial. One to two representative hosting farmers were selected to implement 

the activity. The trial was conducted on farmers’ field in which farmers were considered as 

replications. The insecticide called Dimethoite was sprayed on lentil crop using Asano variety. 

The effect of the insecticide was demonstrated, evaluated and compared by using one sprayed 

plot and unsprayed plot. 

Farmers’ Participatory evaluation of the insecticide 

Before leading the participant farmers and experts to evaluation, brief orientation was given to 

the evaluators as the two plots of lentil crop was sown Asano variety of lentil without telling 
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them the sprayed and unsprayed plots even they were not told there was unsprayed plot there. 

Then evaluators were grouped in to small manageable groups (by selecting one group leader) and 

encouraged how to carefully assess each variety by considering each criteria, how to organize 

collected data, how to make group discussion and reach on consensus, and finally report through 

their respective group leader. 

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. 

Data type and method of data collection 

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

such as direct field observation/measurements, key informant interview and focused group 

discussion (FGD). Yield data per plot in all locations were recorded. Total number of farmers 

participated on field visits and mini field days were recorded. Farmers’ 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), while 

farmers’ preference to the chemical was identified and ranked using simple ranking methods. 

Results and Discussions 

Yield performance of demonstrated treatment 

The yields of demonstrated plots were analyzed using simple descriptive statistics like mean. 

Accordingly, the mean yield obtained from Goro and Ginnir were summarized in the graph 

below. 

As the result of farmers’ evaluation, the effect of dimethiote insecticide on the sprayed plot was 

clearly indicated by participant farmers. They compared the two plots by counting number of 

tillers, number of pods per plant and by assessing the whole plant pod status (Whether it is 

affected by aphids or healthy) 
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    Fig 2. Yield Performance of teatments 

 

Table 1. Average Grain Yield of Lentil at Ginnir and Goro districts in 2017/2018 Cropping 

Season 

District  Treatment  Yield obtained (qt/ha) Percent yield increased 

over check 

Goro  Dimethoate           9           66.67 

Unsprayed          5.4  

Ginnir  Dimethoate          15.45           81.76 

Unsprayed          8.5  

Average  Dimethoate         12.22          75.90 

Unsprayed          6.95  

 

The result showed that the higher yield was obtained from the sprayed (Dimethoate plot from 

both Goro (9qt/ha) and Ginnir (15.45qt/ha) districts while lower yield were obtained from 

unsprayed plot at both locations (5.4qt/ha and 8.5qt/ha at Goro and Ginnir respectively). This 

shows that the Dimethoate has a great difference on the yield of lentil. It increased yield over the 

control (unsprayed) by 66.67% and 81.76% at Goro and Ginnir respectively. The result of Cost 

benefit ratio analysis also indicates that the maximum return was gained from the Dimethoate 

(1.64) whereas the lower return was gained from unsprayed plot (0.63).  

Tale 2.  Return and Cost-Benefit Ratio 

Treatment   Yield 

obtained 

(qt/ha) 

Sale price 

(ETB/qt)  

Total 

Variable 

Costs  

(ETB/ha) 

Gross 

Returns 

(Price X Qt)  

Net Return  

(GR-TVC)  

Benefit cost ratio 

(NR/TVC)  

Dimethoate  12.225 2800.00 12980.00 34230.00 21250.00 1.64 

Unsprayed  6.95 2800.00 11910.00 19460.00 7550.00 0.63 
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Table 3. Farmers’ comparison of the insecticide with unsprayed plot based on their selection 

criteria 

No  Varieties Rank Reasons 

1  

  Dimethoate 

 

1st 

High yielder, high number of tillers, high number of 

branch/plant, high seed/pod, not affected by aphids, 

plump seed. 

2  

Unsprayed 

 

2nd 

Very low yielder, few numbers of tillers, limited 

numbers of pods/plant, affected by aphids 

 

Conclusions and Recommendations 

Pre extension demonstration of insecticide called Dimethiote was carried out to control Pod 

Borer (African Ball Worm) on lentil crop was carried out on farmers’ field. The effect of the 

insecticide was demonstrated, evaluated and compared by using one sprayed plot and unsprayed 

plot. Similarly, farmers were made to select the plot (sprayed and unsprayed) of their interest by 

setting their own selection criteria. Better plot (sprayed and unsprayed) was identified and ranked 

based on farmers’ preferences. 

According to simple ranking result, grain yield, number of tillers and high number of 

branch/plant were the top three priority concern of the farmers for sustainable production of 

lentil crop in the study districts. To summarize, Dimethoate plot was selected by participant 

farmers in all districts due to high yielder, high number of tillers, high number of branch/plant, 

high seed/pod, not affected by aphids, plump seed. 

Therefore, insecticide called Dimethiote to control Pod Borer (African Ball Worm) on lentil crop 

should be carried out in the areas where it was selected.  
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Abstract 

The study was conducted at Fedis, Gursum and Chinaksan Districts of East Hararghe Zone with 

areas of major food insecure due to influence by shortage and evenly distribution of rainfall 

pattern area. Introducing drought tolerate crops are an option to reduce this food insecurity 

problem. The objectives of this activity were to demonstrate and evaluate the productivity of 

adapted drought tolerant and early maturing Food Barley varieties by building farmers’ 

knowledge and skill through training on Food Barley production and management techniques on 

farmers’ field at the target areas. The activity was undertaken for the consecutive two years 

(2016-2017) of main cropping season. A total of 60 farmers and 4 FTCs (Farmer Training 

Centers) were involved in the actvity life cycle. Two improved lowland Food Barley (Aquila and 

Golden eye) and local check varieties were used on plot size of 10mx10m for all sites. Since the 

technology was new in the areas, targert farmers, Dvelopment Agents and Experts of the districts 

were trained before starting the activity. Awareness creation was done through different extesion 

approaches and materials (Field day, Field visit, manuals and leaflet). The result indicated that 

demonstrations of improved Food barley varieties of Aquila and Golden eye recorded the higher 

grain yield (25.3 qt/ha and 23.83 qt/ha) compared to local check (18.2 qt/ha), respectively. The 

result obtained from demonstration plot was very encouraging. Moreover, the varieties were 

identified and ranked based on the criteria set by farmers (Early maturity, yield, Disease 

tolerance, seed color, seed size, tillering effect, performance throughout growing stage and 

biomass). Therefore, the result indicated that using improved varieties of Aquila and Golden eye 

Food Barley varieties were more advantageous for farmers than using the local one. As a result, 

both Aquila and Golden eye varieties were recommended for more promotion in the area and 

other similar agro-ecological situation to reduce the problem of food insecurity.  

Key Words: Food Barley, Improved Varieties, Demonstration, Aquila and Golden eye 
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Introduction 

Barley is the fourth most important cereal crop in the world after wheat, maize, and rice, and is 

among the top ten crop plants in the world (Akar et al. 2004).  Globally, European Union, 

Russian Federation, Ukraine, Turkey and Canada are the top five largest world Barley producers 

where, European union produce the greatest quantities of barley with an estimated production of 

nearly 60 million tons followed by Russian federations with a production of about 20 million 

tons according to United state of Agricultural institute estimate in 2014.  

 

On the African continent, Morocco, Ethiopia, Algeria, Tunisia and south Africa were the top five 

largest barley producers for the year 2014 with estimated production of approximately 2.1 

million tones,1.7 million tones,1.3 million tones,0.9 million tones and 0.307 million tons 

respectively. Barley is cultivated from 1400 to over 4000 m above sea level, and its importance 

increases in drought-prone areas and at higher elevations (above 2800m), where poor soil 

fertility, frost, water logging, and soil acidity and degradation are the major yield limiting factors 

(Asfaw, 2000).  

Barley is an important grain crop in Ethiopia and has diverse ecologies being grown from1800 to 

3400m altitude in different seasons and production systems (Muluken, 2013) and makes Ethiopia 

being the second largest producer in Africa, next to Morocco, accounting for about 25% of the 

total barley production in the continent (FAO, 2014) and recognized as one of the world’s most 

ancient food crop, which is believed to have first domesticated about 10,000 years ago from its 

wild relatives in the Fertile Crescent of the Near East and center of diversity in Ethiopia.. There 

are two types of barley that farmers grow in Ethiopia: food barley and malt barley. Food barely is 

a cheaper cereal than maize, wheat, and teff and is often used as a substitute for lower income 

families. Traditionally barley is used for making local recipes and drinks such as Injera, Bread, 

Roast, Porridge, ‘Baso’, Borde’ and other types of food. Its straw is a good source of animal feed 

(Yosef et al., 2011). About 70% of the land mass of Ethiopia is prone to low rainfall, and genetic 

improvement for grain yield of different crops under this constraint has been very slow (Mulatu 

and Grand, 2011). As a result, farmers in dry areas lead a precarious existence with few 

resources and the risk of drought discourages investment in inputs, particularly fertilizer. Rainfall 

is invariably low and often erratic and low yields are common. As the world population 

continues to grow and water resources for crop production decline, development of drought-

tolerant cultivars and water use-efficient crops is a global concern. 

The national barley improvement program in Ethiopia has been working on barley with more 

focus on highland areas and able to release many varieties to this agro ecology. However, limited 

varieties were released for dry land areas with average annual rainfall of greater than 500mm 

(EIAR, 2007). In the case of Fedis, it was uncommon to grow barley in the area. So, people in 

the area used to grow local sorghum which took around eight months to mature without rotating 

year after year. It is known that sorghum canopy coverage is not sufficient enough to protect the 

upper fertile soil from erratic and unevenly distributed rainfall. Moreover, there was no 
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opportunity for farmers to sow other crops of small cereals such as barley which could help to 

cope with climatic disasters. Hence, this leads to the deterioration of soil fertility, redundant pest 

incidence and crop failure.  

Diversifying from the monoculture of traditional staples can have important nutritional benefits 

for farmers in developing countries and can support a country to become more self-reliant in 

terms of food production (Smale et al., 2003). Diversification can also manage price risk, on the 

assumption that not all products will suffer low market prices at the same time (Ojasti, 2001). 

Compared to producing monocultures, management techniques for diversified crops generally 

consist of more sustainable natural resource practices. Therefore, to address the problems stated 

in the above, the extension research team is aimed to demonstrate and evaluate those selected 

technologies at farmers' field. These in turn increase household income and contribute more to 

food security so as to alleviate food shortage. Hence this proposal initiated based on the yield 

performance of adaptation trial Golden eye and Aquila gave 29.86 and 26 qt/ha respectively   

 

Objectives 

 

 To evaluate the productivity and profitability of Food Barley varieties under farmers’ 

management. 

 To select the best performing varieties with farmers’ participation for wider scaling up. 

 To create awareness on the importance of drought tolerant Food Barley varieties 

 

Methodology 

 

Description of the study area 

 

The project were undertaken in Oromia National Regional State, East Hararghe Zone specifically 

Gursum, Chinakan and Fadis districts. East Hararghe is one of the 17 zones of the Oromia 

National Regional State which is located in the eastern part of the country. It consists of 19 

districts and Harar is the capital town of the zone and is located at the distance of 525kms from 

capital city of the country. The agro-climatic range of the Zone includes lowland (kolla, 30-

40%), midland (weyna dega, 35-45%) and highland areas (dega, 15-20%), with lowest elevations 

at around 1,000m a.s.l. culminating at 3,405m, at the top of Gara Muleta mountain.  

Three districts that classified into three agro-ecological zones such as highlands 5.28%, mid-

highlands 44.36% and low lands 50.36%. The altitude of this district ranges from 1200 to 2950 

meters above sea level. The total household head of the district was 28,140 of whom 25,020 

were men and 3,120 were women (CSA, 2007). The annual average temperature is varies 15oc -

24oc. The rainfall is erratic with an annual average ranging from 600mm-750mm. The district 

has a bimodal rainfall distribution, with a short rainy season from March to May and a heavy 

primary rainy season from July to September. While Chinaksan is located in the East Hararghe 

zone of Oromia region.  It has a latitude and longitude of 9°30′N 42°42′E with an elevation of 
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1816 meters above sea level. Based on figures from the CSA in 2005, Chinaksan has an 

estimated total population of 11,558 of whom 5,981 are men and 5,577 are women. 

Fedis district has latitude between 8°22’ and 9°14’ north and longitude between 42°02’ and 

42°19’ east, in middle and low land areas: altitude range is from 1200 – 1600m.a.s.l meters, with 

a prevalence of low lands. The area receives average annual rain fall of 400 - 804 mm. The 

minimum and maximum temperature of the area is 20 – 25oC and 30 – 35oC, respectively. The 

population’s livelihood mainly consists of agriculture, husbandry and small-scale trade. The farm 

units are small family holdings with an average agricultural land area of less than one hectare. 

Agriculture is mainly rain-fed. The cropping system is classified as intensive with cereal mono-

cropping mainly sorghum and maize etc. 

 

Site and farmer selection  

 

The activity was conducted in selected districts of East Hararghe Zone for the consecutive two 

years of the cropping season. Three districts namely, Fedis, Gursum and Chinaksan were 

selected based on potentiality of food barley production and accessibility for close monitoring. 

Also from selected districts, 4 representative potential kebele were selected purposively in 

collaboration with Experts and Development Agents of Agriculture Office and Livestock 

Production based on accessibility and potentiality for food barley production. From each kebeles, 

1 FRG (Farmer Research Group) member considering gender and youth consists of 15 farmers 

was established.   

From selected districts, 4 representative potential kebeles, 1 FTC from each kebele and 3-4 

representative trial farmers from 1 FRG was selected purposively in collaboration with Experts 

and Development Agents of Agriculture Office and Livestock Production based on accessibility 

and potentiality of food barley production. For this experiment 10mx10m area was used for each 

plot lands.  

Table 1: Summary of selected site and farmers with area coverage of the experiment 

 

District  

 

PAs 

No. of trial 

farmers   

 

FTCs 

Area covered  

Fedis  

Gursum 

Chinaksan 

U/kule & B/arba  7 2 10mx10m for each plots 

Ibsa 

Yugyug 

3 

3 

1 

1 

             Total  13 4  

Source: Own computation 2016/17  

 

Research Design  

The land was well prepared using animal traction before crop planting. Two improved Food 

Barley (Aquila and Golden eye) and local check varieties were planted on the plot size of 

10mx10m for each site. Necessary recommended agronomic practices were applied for each plot 
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at the same time. The spacing of 30 cm between rows and seed rate of 85 kg/ha was used by 

drilling in the prepared rows. Shallow planting of 2-4 cm depth was used in the presence of 

ample soil moisture. Fertilizer rate of NPS 85 kg/ha and also Urea 85 kg/ha was applied with 

NPS at sowing and Urea half at sowing and half at stem elongation stage. Two effective weeding 

was applied; one at one month after sowing and the other two months after sowing. Frequent 

visiting, monitoring and provision of technical advice was undertaken by stakeholders 

Technology evaluation and demonstration methods/technique 

The evaluation and demonstration of the trials were implemented on farmers’ fields to create 

awareness about the Food barley varieties. The evaluation and demonstration of the trials was 

followed process demonstration approach by involving FRGs, development agents and experts at 

different growth stage of the crop. The activity was jointly monitored by FRGs, researchers, 

experts and development agents. 

Data Collection  

Both quantitative and qualitative data was collected through personal field observation, 

individual interview, Focus Group Discussion by using checklist and data sheet tools. Types of 

collected quantitative data were number of farmers participated in FRG, yield performance, 

number of stakeholders participated in training and field days while qualitative data were 

farmers’ perception toward the new technology, awareness created and farmers’ technology 

selection criteria.  

Data analysis  

Quantitative data was summarized using simple descriptive statistics (Mean, Frequency and 

Percentage) while the qualitative data collected using group discussion and key informant 

interviews, field observation and oral histories was analyzed using narrative explanation or PRA 

(Participatory Rural Appraisal) tools and argument. Finally, data from different sources was 

triangulated to get reliable information.  

Results and Discussions  

Training provided for stakeholders  

Training is the most important component of extension approach.  During this stage, 

stakeholders are developing knowledge and skill to adapt new practices. Multidisciplinary Fadis 

agricultural research center researchers were participated in training delivering. The team 

members involved in the training deliver was research-extension, socio-economic and crop 

agronomics. The training was given on improved Food barley production, market information 

and knowledge, skill and experience sharing and technology transfer approaches.  
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Table 2: Type of profession and number of participants on the training at Chinaksan  

          Chinaksan    

No. Participants    Male Female Total  

1 Farmers   21 7 28  

2 DAs  4 0 4  

3 District experts  1 1 2  

 Total   26 8 34  

Source: Own computation 2016/17  

 

Among the training participant stakeholders, 82.35% were farmers. This showed that most of the 

training participants were farmers. From those farmers, 25% are female farmers’ participant.  

 

Field day organized  

Table 3: Type of profession and number of participants during field days at two districts  

        Fedis    Chinaksan   

No. Participants Male  Female   Male  Female  Total 

1 Farmers  43 10 30 6 89 

2 DAs 4 0 3 0 7 

3 District experts 3 0 2 0 5 

 Total  50 10 35 6 101 

Source: Own computation 2016/17  

 

Different extension materials were utilized and distributed for the participants. For those 

individuals, 85 leaflets and 40 small manuals on the technology that are organized in Afaan 

Oromoo and English languages were distributed. During mini- field days and farm visit, different 

questions, opinions and suggestion were raised and reacted from the concerned bodies. Most 

farmers showed high interest towards improved lowland food barley technology production 

because of better grain yield and earned income by selling seeds for different stakeholders 

(neighbors’ farmers and Non-Government Organizations) as compare to the local seeds. 

Generally, all farmers were very interested to have the technology for their future production. 

Therefore, all concerned bodies were shared their responsibility for the future intervention and 

wider reach out of the technology.  

 

Agronomic and Yield performance  

The performances of the food barley varieties during their growing season together with their 

total yields were collected and analyzed. The yield performances for different varieties were 

differing in all districts. The result showed that grain yield of food barley (qt/ha) ranges from 

25.30 to 18.20. Aquila variety gave high grain yield (25.30 qt/ha) followed by Golden eye (23.83 

qt/ha) and local check (18.20 qt/ha). Both improved varieties used for the experiment showed 

better mean grain yield at all districts. Independently at Fedis district the yield performance of 

the varieties were ranges from 25.90 to 17.60, at Gursum 23.80 to 16.30 and 26.20 to 20.70 
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quintal per hectare at Chinaksan district. This indicated that the result obtained from Chinaksan 

district was better than the others districts. However, farmers increased their production due to 

their involvement in this activity compared to the previous production season in all districts.   

 
Fig. 1: Yield performance of early maturing food barley varieties across districts.  

 

Summary of yield performance of the varieties  

The result indicated that demonstration of improved food barley varieties of Aquila and 

Golden eye obtained the higher grain yield (25.30 qt/ha) and (23.83 qt/ha) compared to local 

check (18.20 qt/ha) respectively. The percentage increases of the improved varieties over 

the local check were 39.01 % by Aquila and 30.93 % Golden eye under farmer condition. 

This showed that improved food barley varieties had advantages over the local check.  

 

Table 4: Summary of yield performance in study areas .  

Varieties  Average yield qt/ha Yield difference  Yield advantage over the local 

check (%) 

Aquila  25.30 1.43/7.10                     6/39.01 

Golden eye  23.83 5.63                     30.93 

Local check  18.20 -                        - 

Source: Own computation 2016/17  

 

Farmers’ Opinion/Perception   

Farmers’ selection of the best performing improved lowland food barley varieties by using their 

own criteria. Farmers set these criteria after having know-how about the varieties and using those 

criteria they could select the varieties at harvest time. The opinion of those farmers on varietal 
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preference was collected during variety demonstration. The major criteria used by farmers were 

maturity, grain yield, disease, seed color, seed size, number of effective tillering, variety 

performance throughout growing stage and biomass. Based on the above criteria; farmers 

evaluated the varieties and ranked Aquila first and followed by Golden eye variety. Moreover, 

farmers selected the improved varieties (Aquila and Golden eye) based on the current climate 

response like early maturity, grain yield, disease tolerance and adapt to the environment with the 

existed situation are the major core criteria they set. Farmers identified that local seed varieties 

have poor performance as compared to the improved one. Therefore, the most farmers are 

selected both improved varieties to reuse on their farm for the future.  

Table 5: Ranks of the varieties based on farmers’ selection criteria.  

Crop varieties  Farmers rank  Reasons  

Aquila  
1

st

 
Early maturity, Very good in yield, Disease tolerance, Good seed 

color attractiveness feature, Very good seed size,  High number of 
effective tillering, Very good performance throughout growing stage, 

Very good biomass yield    

G/eye  
2

nd

 
Early maturity, Good in yield, Relative to disease tolerance, Highly 

seed color attractiveness feature, Good seed size, Good number of 
effective tillering, Good performance throughout growing stage, 

Good biomass yield    

Local check  
3

rd

 
Early maturity, low in yield, Low in disease tolerance,  Good seed 

color attractiveness feature, Low seed size, Low number of effective 
tillering , Poor performance throughout growing stage, Low biomass 

yield    

 

Table 6: Pair-wise ranking matrix result to rank variety traits. 

Code 

no.  

      

Traits  

Early 

maturity  

Overall 

yield  

Disease 

tolerance  

Seed 

color  

Seed 

size  

Tillering 

capacity  

Performance 

at growing 

stage  

Biomass 

yield  

1 Early maturity   2 3 1 1 6 1 1 

2 Overall yield    2 2 2 2 2 2 

3 Disease 

tolerance  

   3 3 6 3 3 

4 Seed color      5 6 4 4 

5 Seed size       6 5 5 

6 Tillering 

capacity  

      6 6 
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7 Performance 

at growing 

stage  

       7 

8 Biomass yield          

 

Table 7: Summary of Matrix Ranking of Farmers’ Selection Criteria 

S. no.  Traits  Frequency  Percentage (%) Rank 

1. Early maturity  4 14.81 4th 

2. Overall yield  7 25.93 1st
 

3. Disease tolerance  5 18.52 3rd 

4. Seed color  1 3.70 6th 

5. Seed size  3 11.11 5th 

6. Tillering capacity  6 22.22 2nd 

7. Performance at growing stage  1 3.70 6th 

8. Biomass yield  0 00.00 7th 

Total  27 99.99  

 

Conclusions and Recommendations  

Food barley is one of the important small cereal crops in the East Hararghe Zone. However, 

its productivity is low as compare to released improved varieties. To address this low 

productivity, participatory farmers’ technology demonstration was undertaken to implement 

early maturing food barley technology under farm evaluation process. In the process, a 

mutual learning among farmers, as well as among researchers and Development agents has 

been enhanced.  As a result, food barley productivity has been increased among FRG 

farmers over the activity period. The result indicated that demonstrations of improved Food 

barley variety of Aquila and Golden eye recorded the higher grain yield (25.30 qt/ha and 23.83 

qt/ha) compared to local check (18.20 qt/ha). Both improved varieties are well appreciated and 

recommended to more reach out for more farmers in the areas. Suitable and widely accepted 

Improved Food Barley varieties for the study areas were identified and ranked based on farmers 

set criteria (Early maturity, yield, Disease tolerance, seed color, seed size, tillering effect, 

performance throughout growing stage and biomass).  

 

The promoted varieties created an opportunity for the farmers to observe and judge the best 

practices with respect to productivity and profitability. Awareness on advantage of Improved 

Food Barley technology of farmers were increased through promotion of this technology. 
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Therefore, the result indicated that using improved varieties of Aquila and G/eye Food Barley 

varieties were more advantageous for farmers than using the local one. FRG members have to 

maintain the planting materials for the selected varieties and extend to  other farmers. 

Moreover, pre-extension demonstration should be made for popularization of the crop.  As a 

result, both Aquila and Golden eye varieties were recommended for more promotion in the area 

and other similar agro-ecological situation to reduce the problem of food insecurity. 
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Abstract 

The study was conducted at Fedis district of East Hararghe Zone with an area of major food 

insecure due to influence by shortage and unevenly distribution of rainfall pattern area. 

Introducing improved technologies or Soybean (korme and ethio-eugoslavia) varieties are an 

option and have great advantages for the producers to minimize risks associated with it and 

maximize their benefits. The activity was undertaken for the consecutive two yeras (2016-2017) 

of main crop season. As the crop varieties were new into the area and also as the demonestration 

stage, it was undertaken more of the promotion activity and to diversify the crop under farmer 

condition. In the process, a mutual learning among farmers, as well as among researchers 

and Developments has been enhanced. As a result, soybean variety has been introduced and 

demonstrated among (Farmer Research Group) FRG members.  The result indicated that 

demonstrations of improved soybean variety of korme and ethio-eugoslavia recorded similar 

grain yield (19.56 qt/ha) and (19.27 qt/ha) respectively. Both improved varieties were well 

appreciated and recommended to more reach out for more farmers in the areas. Awareness on 

advantage of soybean technology of farmers were increased through promotion of this 

technology. Therefore, the result indicated that using improved varieties of Korme and ethio-

eugoslavia varieties were more advantageous for farmers in diversifying the crop varieties.  

Moreover, pre-extension demonstration should be made for popularization of the crop.  As a 

result, both varieties were recommended for more promotion in the area and other similar agro-

ecological situation to reduce the problem of food malnutrition. 
 

Key Words: Soybean, Improved Varieties, Demonstration, Korme and Ethio-eugoslavia 

 

Introduction  

Soybean (Glycine max) is one of the most valuable crops in the world, due to its multiple uses as 

a source of livestock and aquaculture feed, protein and oil for the human diet and biofuel. It is 

one of the tropical legume crops that have showed sustained growth in all the production 

parameters (cultivated area, yield and production) over the last 4 decades. Although it’s global 

production has been on the rise, its estimated demand of about 300 million tons exceeds the 

current supply by over 40 million tons (FAOSTAT, 2010). With current yields estimated at less 

than 30% of actual potential and only about 7% of favorable land allocated to soybeans, SSA 

presents a great opportunity for closing this global demand-supply gap (Masuda and Goldsmith, 

2009; Hartman et al., 2011). A number of recent studies have attributed low soybean yields in 

SSA to poor yielding varieties, limited application of fertilizers and limited utilization of rhizobia 

inoculants in soils with no history of soybean production (Woomer et al., 2012). Besides 

producing valuable grain, soybean fixes between 44 and 300 kg N ha-1 which makes a 

significant N contribution to intercropped and rotated cereal crops. For example, Peoples and 
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Jossias Mateus ,(2014) estimated the improvement of maize crop following soybean crop at 

between 0.5 and 3.5 tons’ ha-1 or 30-350% relative to maize-maize sequences. Within the last 

decade, huge investments and research on soybean has been carried out in SSA. Between 2005 

and 2008 through the support of Rockefeller Foundation, TSBF-CIAT introduced farmers to 

soybean agronomy, value addition and marketing in Eastern and Southern Africa. Through this 

program, over 20,000 ha of land in these regions were put under soybean and more than 10,000 

poor households trained on soybean agronomy, utilization, health benefits, value addition and 

marketing (Chianu et al., 2007).  

 

The yields of soybean in most parts of Africa can increase from 0.5 to 2.5 tons’ ha-1 if the 

recommended steps are followed during their production. In most cases when soybean yields 

exceed 1.2-ton ha-1, farmers are likely to make profits but at less than 0.7 tons’/ha farmers may 

not be able to recoup the cost of production. As soybean market value is good, application of 

little fertilizer like 20 kg P ha-1, starter nitrogen and inoculant is often profitable even with 

conservative yield increment of 0.5 tons’ ha-1. Important measures for boosting soybean yields 

include; adoption of high yielding seed varieties, soil fertility management, pest/disease control, 

observing the most appropriate planting time. This section reviews existing knowledge on some 

of the best management practices for soybean. Even with the best yielding varieties, soils in SSA 

cannot support optimal soybean yields without soil fertility amendment (Chianu et al., 2007).  

 

A range of studies have shown that soybeans will perform well in soils with pH of between 5.5 

and 7.0 and that correction for soil pH could improve crop response to P and K by over 30%. 

Soybeans are more sensitive to high levels of soil acidity than most other field crops. The 

optimum pH for soybeans on sandy and clay-textured soils ranges from 5.8 to 6.2. Yields on 

mineral soils decrease as soil pH decreases below pH 5.5. For organic soils, optimum soybean 

yields can be achieved at pH 5.0 (IPNI, 1999). In the case of Fedis, it was uncommon to grow 

soybean in the area. So, people in the area used to grow local sorghum which took around eight 

months to mature without rotating year after year. It is known that sorghum canopy coverage is 

not sufficient enough to protect the upper fertile soil from erratic and unevenly distributed 

rainfall. Moreover, there was no opportunity for farmers to sow other crops of such as oil and 

pulse which could help to cope with climatic disasters.  

 

Hence, this leads to the deterioration of soil fertility, redundant pest incidence and crop failure.   

Compared to producing monocultures, management techniques for diversified crops generally 

consist of more sustainable natural resource practices. Soya bean is a multi-purpose crop. The 

area of production for soybeans is expected to increase due raised demand of domestic 

processing industries and boosted demand for use in animal feed. Ethiopia is strategically located 

closer to the world's largest consumers (FAOSTAT, 2010).  
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Objectives  

 

 To evaluate the productivity and profitability of Soybean varieties under farmers’ 

management. 

 To select the best performing varieties with farmers’ participation for wider scaling up. 

 

Methodology  

Description of the study area 

Fedis district has latitude between 8°22’ and 9°14’ north and longitude between 42°02’ and 

42°19’ east, in middle and low land areas: altitude range is from 1200 – 1600m.a.s.l meters, with 

a prevalence of low lands. The area receives average annual rain fall of 400 - 804 mm. The 

minimum and maximum temperature of the area is 20 – 25oC and 30 – 35oC, respectively. The 

population’s livelihood mainly consists of agriculture, husbandry and small-scale trade. The farm 

units are small family holdings with an average agricultural land area of less than one hectare. 

Agriculture is mainly rain-fed. The cropping system is classified as intensive with cereal mono-

cropping mainly sorghum and maize. Similar to areas in the Horn of Africa, two rainy seasons 

characterize the Fedis district’s climate: the first, named Belg, is the shortest one and takes place 

between March and May, while the second and most important, named Meher, is between July 

and October. The rainfall distribution during the year is then bi-modal, with a dry spell period 

during the months of June and July, depending on its duration, may affect crop growth. The 

Meher (Main) season is the most important one; when the intensity of farm practices and 

production increase.  

Site and farmers selection  

 

The activity was conducted in selected district of East Hararghe Zone for the consecutive two 

years of the cropping season. Fedis district was selected based on potentiality of pulse and oil 

crop production and accessibility for close monitoring. Also from selected district,two 

representative potential kebeles were selected purposively in collaboration with Experts and 

Development Agents of Agriculture Office and Livestock Production based on accessibility and 

potentiality for oil and pulse production. From each kebeles, 1 FRG (Farmer Research Group) 

member considering gender and youth consists of 15 farmers was established. Member of FRG 

farmers were selected based on; their interest on technology, willingness to cost sharing like land 

provision, labor work and willingness innovative experience sharing for the members as well as 

non-members of target farmers. In Each FRG member; three representative trial farmers from 

each kebele.These trial farmers were selected in collaboration with FRG member based 

availability and accessibility of sufficient land, easily to monitor, innovativeness and able to 

explain well for the FRG member as well as non-member. Moreover, 1 FTC (Farmer Training 

Center) in each kebeles was involved in technology promotion.  
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Table 1: Summary of selected site and farmers with area coverage of the experiment 

 

District  

 

Pas 

No. of trial 

farmers   

 

FTCs 

Area covered  

Fedis  

 

Umer kule  3 1 10mx10m for each 
experiment plots Balina arba 3 1 

             Total  6 2  

Source: Own computation 2016/17  

 

Technology evaluation and demonstration methods/technique 

The demonstration was undertaken implemented on farmers’ fields to create awareness about the 

soybean varieties. The demonstration of the trials was followed process demonstration approach 

by involving FRGs, development agents and experts at different growth stage of the crop. The 

activity was jointly monitored by FRGs, researchers, experts and development agents. 

 

Research Design  

 

Two improved Soybean (Korme and ethio-eugoslavia) varieties were planted on the plot size of 

10mx10m for each sites. Necessary recommended agronomic practices were applied for each 

plot at the same time.The spacing of 40 cm between rows and 20 cm between plant and also seed 

rate of 85 kg/ha were used by drilling in the prepared rows. Shallow planting of 2-4 cm depth 

was used in the presence of ample soil moisture. Fertilizer rate of NPS 85 kg/ha and also Urea 85 

kg/ha was applied with NPS at sowing and Urea half at sowing and half at stem elongation stage. 

Two effective weeding was applied; one at one month after sowing and the other two months 

after sowing. Frequent visiting, monitoring and provision of technical advice was undertaken . 

Data Collection 

  

Both quantitative and qualitative data was collected through personal field observation, 

individual interview, Focus Group Discussion by using checklist and data sheet tools. Types of 

collected quantitative data are number of farmers participated in FRG, yield performance, 

Number of stakeholders participated in training and mini-field days while qualitative data were 

farmers’ perception toward the new technology,  awareness created and farmers’ technology 

selection criteria.  

Data analysis  

 

Quantitative data was summarized using simple descriptive statistics (Mean, Frequency and 

Percentage) while the qualitative data collected using group discussion and key informant 

interviews, field observation and oral histories was analyzed using narrative explanation or PRA 

(Participatory Rural Appraisal) tools and argument. Finally, data from different sources was 

triangulated to get reliable information on the research activity.  
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Results and Discussions  

Training of farmers and other stakeholders  

Training is the most important component of extension approach. During this stage, stakeholders 

are developing knowledge and skill to adapt new practices. To do this, multidisciplinary 

researchers from Fadis agricultural research center were participated in training delivering 

program.The team members involved during the training were research-extension, socio-

economic research team and crop agronomy. The training was given on improved soybean 

production, market information and knowledge, skill and experience sharing and technology 

transfer approaches.  Accordingly, a total of 30 farmers (22 males and 8 female), 4 DAs and 2 

experts were participated during the training organized in the target areas. Among the training 

participant stakeholders, 83.33% were farmers. This showed that most of the training participants 

were farmers. From those farmers, 26.67% are female farmers’ participant.  
 

Mini-field day organized  

Mini-field day was organized at green mature stage of the crop when a clear difference was 

observed between the varieties. Different stakeholders were participated and react in what they 

observed the fruit of the technology in the target areas.A total of 60 individuals were participated 

with different backgrounds. Among these, 53 farmers (43 males and 10 female), 4 Development 

Agents (4 male) and 3 Experts (3 Male) were participated. For those individuals, 30 leaflets and 

15 small manuals on the technology that were written in Afan Oromo and English languages 

were distributed. During mini-field day and farm visit, different questions, opinions and 

suggestion were raised and reacted from the concerned bodies. Most farmers showed high 

interest towards improved Soybean technology production because of better grain yield. 

Generally, all farmers were interested to have the technology for their future production.   

 

Table 2: Type of profession and number of participants during field days at two districts  

        Fedis     

No. Participants Male  Female   Total 

1 Farmers  43 10 53 

2 DAs 4  0 4 

3 District experts 3  0 3 

 Total  50 10 60 

Source: Own computation 2016/17  

 

Yield performance  

The performances of the soybean varieties during their growing season together with their total 

yields were collected and analyzed. The result showed that grain yield of Soybean (qt/ha) ranges 

from 18.22 to 21.46. The yield performance of both Soybean varieties are similar (Korme 19.56 
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qt/ha and ethio-eugoslavia 19.27 qt/ha). Both improved varieties used for the experiment 

showed better mean grain yield at FTCs than on farm plots in both kebeles. However, 

farmers are aware about soybean production due to their involvement in this activity. 

 

 
Fig. 1: Yield performance of Soybean varieties across districts. 

 

Participatory evaluation of farmers’ preference varieties   

 

Farmers’ area selected the best performing improved soybean 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 during variety demonstration. The major criteria 

used by farmers were maturity, grain yield, Disease, seed size, variety performance throughout 

growing stage and biomass. Based on the above criteria; farmers were evaluated the varieties and 

ranked first korme and followed by ethio-eugoslavia varieties. Moreover, farmers selected the 

improved varieties (korme and ethio-eugoslavia) based on the current climate response like early 

maturity, grain yield, disease tolerance and adapt to the environment with the existed situation. 

Farmers identified/awared that both improved varieties have good performance. Therefore, the 

most farmers are selected both improved varieties to use on their farm for the future.  
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Table3.Ranks of the varieties based on farmers’ selection criteria 

Crop varieties  Farmers rank                       Reasons  

Korme   
1

st

 
Early maturity, Very good in yield, Disease tolerance, Very good 

seed size, Very good performance throughout growing stage, Very 

good in biomass   

Ethio-

eugoslavia 
2

nd

 
Early maturity, Good in yield, Relative to disease tolerance, Good 

seed size, Good performance throughout growing stage, Good in 

biomass 

 

Table 4.Pair-wise ranking matrix result to rank variety traits 

Code 
no.  

     Traits  Early 
maturity  

Overall 
yield  

Disease 
tolerance  

Seed 
size  

Performance at 
growing stage  

Biomass  

1 Early maturity   2 3 1 1 1 

2 Overall yield    2 2 2 2 

3 Disease 
tolerance  

   3 3 3 

5 Seed size      5 5 

7 Performance at 

growing stage  
     7 

8 Biomass        

 

Table.5.Summary of Matrix Ranking of Farmers’ Selection Criteria 

S. no.  Traits  Frequency  Percentage (%) Rank 

1. Early maturity  3    20 
 3

rd

 

2. Overall yield  5    33.33 
 1

st

 

3. Disease tolerance  4    26.67 
 2

nd

 

4. Seed size  2    13.33 
 4

th

 

5. Performance at growing stage  1     6.67 
 5

th

 

6. Biomass yield  0      0 
 6

th

 

Total  15 100  
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Conclusions and Recommendations   

 

Soybean varieties are new into the area and its also at the demonestration stage, more of the 

promotion activity and to diversify the crop under farmer condition important.To introduce this 

technology, participatory farmers’ technology demonstration was adopted to implement 

soybean technology under farm evaluation process. The performances of the soybean varieties 

during their growing season together with their total yields were collected and analyzed. The 

result showed that grain yield of Soybean (qt/ha) ranges from 18.22 to 21.46. Farmers  selected 

the improved varieties (korme and ethio-eugoslavia) based on the current climate response like 

early maturity, grain yield, disease tolerance and adapt to the environment with the existed 

situation are the major core criteria. The promoted varieties created an opportunity for the 

farmers to observe and judge the best practices with respect to productivity. Awareness on 

advantage of improved soybean varieties of farmers was enhanced through promotion of this 

technology. FRG members should have to maintain the planting materials for the selected 

varieties and extend to other farmers. Moreover, pre-extension demonstration and its 

utilization should be made for popularization of the crop. As a result, both varieties were 

recommended for more promotion in the area and other similar agro-ecological situation to 

reduce the problem of malnutrition.  
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Abstract 

 

The activity was conducted on farm at Erar bada PA of Babile district in Eastern Hararghe Zone of 

Oromia Region. The aim of this activity was to pre-scaling up and popularizing improved lowland 

Horticultural (Tomato) technology and to create wider awareness by improving farmer’s knowledge and 

skills through giving training and participating in technology promoting and to improve farmers’ 

livelihood and enhance stakeholder’s participation. The activity was undertaken for the consecutive two 

yeras (2016-2017).One best selected Tomato variety was (Malka shola) used for pre-scaling of tomato 

variety. Site and farmers were selected in collaboration with the respective districts of Agricultural Office 

and Livestock Production, Experts and Development agents. Farmers were selected with the criteria of 

representativeness or willingness, innovative, enough land provision for experiment and able to transfer 

information/technology to others. A total of 17 trial farmers, 3 Development agents and 2 Experts of the 

district was involved for the two cropping season in pre-scaling of lowland Tomato technology. To 

develop and strength the knowledge status of those participants on the improved Tomato technology, 

training was given by multidisciplinary researchers on Crop management (Agronomic practice), disease 

management, stakeholders linkage and farmers participatory technology development approach and 

market and information linkage. During conducting of this activity, an area of 4.25 ha was covered with 

each farmer allocating of 0.25 ha. Independently by each farmer, the yield performance of improved 

variety was ranges from 20.60 to 28.20 ton per hectare. The yield performance of the improved variety 

was better than the local one in both cropping season.All stakeholders had been developed their level of 

knowledge and skills.  

 

Key Words: Improved Variety, Melkashola, Pre-scaling-up and Babile 

 

Introduction  

Tomato (Lycopersicon esculuntum Mill) is one of the most important and widely grown 

vegetable in Ethiopia. Fresh, processing and cherry types are produced in the country. Small-

scale farmer produces the bulk of fresh market tomatoes. Processing types are mainly produced 

in large-scale horticultural farms. It is an important cash-generating crop to small-scale farmers 

and provides employment in the production and processing industries. In Ethiopia, the crop is 

grown between700-2000 m above sea level, with about 700 to over 1400 mm annual rain fall, in 

different seasons and soil type and under different weather conditions (e.g. with furrow, drip or 

spate irrigation) and with about 100-120 date of maturity and   yields 430kg/ha at the research 

field and 200-270 kg/ha at the farmers field  grows in a Temperature range between 21 to 26 0C 

day and 10 to 20 0C night is favorable for plant development, and fruit set in the country, 

MoARD, 2009).  
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Tomato is the most frequently consumed vegetable in many countries, becoming the main 

supplier of several plant nutrients and providing an important nutritional value to the human diet. 

It is also important source of vitamin A and C as well as minerals and is widely consumed in 

every house hold in different modes including raw, as an ingredient in many dishes, sauce, salads 

and drinks (Tibebu tesfaye et al., 2011). Tomatoes can make people healthier and decrease the 

risk of conditions such as cancer, osteoporosis and cardiovascular disease. People who ate 

tomatoes regularly have a reduced risk of contracting cancer diseases such as lung, prostate, 

stomach, cervical, breast, oral, colorectal, esophageal, pancreatic, and many other types of 

cancer. The studies show that tomatoes and garlic should be taken together at the same time to 

have its cancer preventive effects (Dejbit, 2012).  

 

Farmers are interested in tomato production more than any other vegetables for its multiple 

harvests potential of year round production, which results in high profit per unit area (Mebrat. T, 

2014). However, in Ethiopia more efforts are warranted to widen the horizon of success by 

linking tomato research and extension activities and multiplication of tomato seed provided by 

research centers. The tomato production significantly increasing and supply to the market. So as 

to exploit the opportunity of the current growing demand for tomato which brings actors to 

ultimate user of tomato is fundamental to improve quality and strengthen extension linkages. 

Therefore, the aim of this activity was to demonstrate and disseminate   improved tomato variety 

and replace the tomato varieties that farmers use from unknown seed source. 

 

Objectives 

 

 To increase production and productivity of improved Tomato variety in selected area  

 To create wider awareness by improving farmer’s knowledge levels through giving   training 

and participating in technology processing. 

 

Methodology 

  

Description of the study area 

 

Babile is located on distance of 31 kms from Harar in the direction of county’s Eastern part.It is 

bordered by Gursum in Northern, Fedis in south, sumale region in eastern, Harari region and 

Fedis in western and Jarso in North west district. Erer ibada  and Ibada Gemechu are located on 

distance of 33 km from Harari region and Erer Ibada located at 09̊ 10 ̍41.5  ̍north of latitude, 042 ̊

15̍ 27.3   east of longitude and elevation 1274m a.s.l. The physical property of soil in the study 

area is sandy loam (majority of the soil in the study area is sandy and equal proportion of silt and 

clay known as sandy loam).The climatic condition of this area is almost dry land. It has bimodal 

nature of rain fall. The socio-economic character of the population in the study area depends on 

subsistence agriculture.  These study area are potential for production of horticultural crops both 

at main (rainy) season and off season (Belg). 
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Site and farmer selection  

 

The activity was conducted in selected district of East Hararghe Zone for the consecutive two 

years of the cropping season. Babile district was selected based on potentiality of irrigation, 

horticultural crop production and accessibility for close monitoring. Also from selected district, 1 

representative potential kebele was selected purposively in collaboration with Experts and 

Development Agents of Agriculture Office and Livestock Production based on accessibility and 

potentiality for Tomato production. 1 FREG (Farmer Research Extension Group) member 

considering gender and youth consists of 30 farmers was established. Members of FREG farmers 

were selected based on; their interest on technology, willingness to cost sharing like land 

provision, labor work and willingness to innovative to experience sharing for the members as 

well as non-members of target farmers. From FREG members, 17 representative trial farmers 

were assigned and the left others were followed the procedure. These trial farmers are selected in 

collaboration with FREG members based availability and accessibility of sufficient land, easily 

to monitor, innovativeness and able to explain well for the FREG member as well as non-

member. Moreover, in this activity different stakeholders are involved to link farmer-extension-

research line in technology promotion.  

 

Capacity building and Field day organized  

Training was organized to develop and strength the knowledge of those participants by 

multidisciplinary research team on Crop management (Agronomic practice), weed and disease 

management, stakeholders’ linkage and farmers’ participatory technology development approach 

and Market and Information Linkage. During the training, 30 farmers, 3 Development Agents 

and 2 Experts were participated. Field visit was organized and different stakeholders are 

participated in this event. 

Implementation procedure and Design  

The land was well prepared using animal traction before crop planting. One improved Tomato 

(Malka shola) variety was planted on the average plot size of 0.25 ha for each farmer. Necessary 

recommended agronomic practices were applied for each plot at the same time. The variety was 

planted at the spacing of 20cm between rows and 10cm between plants. Fertilizer rate of NPS 

100kg/ ha and UREA 100kg/ha used. The seed rate of 400 gm/ha was used by drilling in the 

prepared rows. Two effective weeding was applied; one at one month after sowing and the other 

two months after sowing. Frequent visiting, monitoring and provision of technical advice was 

undertaken. 

Data Collected  

Both quantitative and qualitative data was collected through personal field observation, 

individual interview, Focus Group Discussion by using checklist and data sheet tools. Types of 

collected quantitative data are number of farmers participated in FREG, yield performance, 
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Number of stakeholders participated in training and mini-field days while qualitative are 

farmers’ perception toward the new technology, awareness created and farmers’ technology 

selection criteria.  

 

Data analysis  

Quantitative data was summarized using simple descriptive statistics (Mean, Frequency and 

Percentage) while the qualitative data collected using group discussion and key informant 

interviews, field observation and oral histories was analyzed using narrative explanation and 

argument. Finally, data from different sources was triangulated to get reliable information on the 

activity area.  

 

Results and Discussions 

Capacity building  

Training is the most important component of extension approach.  During this stage, 

stakeholders are developing knowledge and skill to adapt new practices. To do this, 

multidisciplinary Fedis Agricultural Research Center researchers were participated in training 

delivering. The team members involved in the training deliver was research-extension, socio-

economics and crop agronomics. The training was given on improved tomato production, market 

information and knowledge, skill and experience sharing and technology transfer approaches. 

Accordingly, a total of 30 farmers (22 males and 8 female), 3 DAs and 2 experts were 

participated during the training organized in the target area.  

 

Fig. 1: Target group (Farmers, DAs and SMS) participated during training given.  

 

Seed delivered and area coverage  

 

A total of 17 trial farmers were involved in seed distribution. Babile district is selected for this 

activity. In this district one potential Tomato production kebele was selected.  Total area covered 
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by the variety was 4.25 ha and also 0.25 ha area per farmers was allocated. It was harvested a 

total 103.62 ton/ha and an average of 6.10 ton/ha per farmers were collected from their farm 

plots.  

 

Yield performance of the varieties  

 

The yield performances of the Tomato variety during their growing season was collected and 

analyzed. The yield performances for different farmers vary in PA. The result showed that grain 

yield of Melka shola variety (ton/ha) ranges from 20.60 to 28.20. The variety used for the 

experiment showed different yield results from farmer to farmer. Farmers’ production 

increased and their income level improved. 

 

 
     Fig 2. Yield performance of tomato varieties 

 

Table.2. Gross Margin  

Cost item Amount 

incurred 

Total product Unit Price Total 

income 

Gross 

Margin 

Fertilizer  1311 max 7050kg 12 84,600 78,378.60 

Fuel  500 

Labor  3800 

Seed  400 Min  5150kg 12 61,800 55,578.6 

Sub-total cost 6011 

Interest  420.77 

Half year interest 210.385 

Ground Total cost 6221.40      

 

Exit strategy 

The mandate of Fedis Agricultural Research Center (FARC) is starting from technology 

generation or adaptation to demonstration and up to pre-scaling up stage in which the target 

participants limited in scope. So that it is important to see an alternate option in which a mass of 
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farmers can involve in the technology promotion through strategic mechanism. For this case, the 

main collaborator of Fadis agricultural research center was Office of Agriculture and Livestock 

Production of the district in the study area. Therefore, the wider scope or dissemination of the 

technology should have remained to be implemented by Office of Agriculture and Livestock 

Production of the respective district of the study area. This is to keep that the extension system 

linkage among those organizations and to relay the continuity of technology for wider coverage 

until the better new technology option developed. To realize this, Fadis agricultural research 

center and the respective district of Offices of Agriculture and Livestock Production has 

discussed on how to keep the continuity of the technology and wider scaling up to the larger 

peoples and then agreed to promote the technology by Offices of Agriculture and Livestock 

Production of the respective district and with the facilitation of Fadis agricultural research center 

in technical and close supervision.  

 

Conclusions and Recommendations 

 

Tomato is the most important cash crop in the study area. However, the productivity of the crop 

is very low and susceptible to disease. In order to improve its production and productivity, 

improved tomato variety for a group of farmers were delivered through pre-scaling up approach. 

The performances of the tomato variety during their growing season together with their total 

yields were collected and analyzed. The result showed that grain yield of Melka shola variety 

(ton/ha) ranges from 20.60 to 28.20. Farmers’ production increased and their income level 

improved due to their involvement in this activity. As a result, Tomato production has been 

increased among FREG farmers over the project period. The farmers field management and 

information sharing have improved. The variety can be further popularized to give alternative 

production option for farmers. As the variety is preferred by consumers and traders which is an 

opportunity for producers. Overall the varieties are well accepted and suggested to widely 

promote and make farmers beneficials through the Office of Agriculture and Livestock 

Production of the Zone. This can 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 

The activity was conducted on farm at Erar bada kebel of Babile district in Eastern Hararghe 

Zone of Oromia Region. The aim of this activity was to pre-scaling up and popularizing 

improved Sweet potato Variety; and to create wider awareness by improving farmer’s knowledge 

and skills through giving training and participating in technology promotion and to improve 

farmers’ livelihood and enhance stakeholders’ participation. The activity was undertaken for the 

consecutive two yeras (2016-2017). One best selected (Adu) variety was used for pre-scaling 

approach. Site and farmers were selected in collaboration with the respective districts of 

Agricultural Office and Livestock Production. Farmers were selected with the criteria of 

representativeness or willingness, innovative, enough land provision for experiment and able to 

transfer information/technology to others and total of 30 (22 trial) farmers. To develop and 

strength the participation farmers on the improved sweet potato technology, training was given 

by multidisciplinary researchers on Crop management (Agronomic practice), disease 

management, stakeholders linkage and farmers participatory technology development approach 

and market and information linkage. During implementation of this activity, an area of 5.5 ha 

was covered with each farmer allocating of 0.25 ha. Independently by each farmer the yield 

performance of improved variety (Adu) was ranges from 322.60 to 356.20 quintal per hectare 

respectively. The yield performance of the improved variety was better than local one in both 

cropping season. Therefore, high demand for the technology among farmers were created by 

agents and researchers then develop exit strategy for more promotion of the technology through 

government or non-government extension organization up to new technology developed. 

Moreover, wider dissemination of the technologies for similar agro ecology and establishing 

sustainable seed system and market linkages will result in high productivity and livelihood 

improvement by sweet potato for the farmers in the area. 

Key Words: Improved Variety, Adu, Pre-scaling up and Babile 

 

Introduction  

The sweet potato, Ipomoea batatas (Lam.) is a dicotyledonous plant that belongs to the family 

Convolvulaceae, and a tuberous root crop important for food security. It is cultivated in over 100 

developing countries and ranks among the five most important food crops in over 50 of those 

countries (FAOSTAT, 2012). It is one of the most widely grown root crops in SSA, it is 

particularly important in countries surrounding the Great Lakes in Eastern and Central Africa, in 
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Angola, Madagascar, Malawi and Mozambique in Southern Africa, and in Nigeria in West 

Africa. China being the largest producer worldwide. In Africa, it is grown predominantly in 

small plots by poorer farmers, and hence known as the “poor man’s food.” Sweet potato is 

globally the second most economically important root crop after potato and is an important food 

security crop in many of the poorest regions of the world including sub-Saharan Africa. Root 

crops are unusually important relative to cereals in Africa. In East Africa, sweet potato is grown 

predominantly by women, for both home consumption and to supplement household income by 

sale to local markets and urban centers. In Kenya, sweet potato plays an important role in food 

security African farmers produce sweet potato mostly for human consumption. African yields are 

quite low about a third of Asian yields because of differences in crop management indicating 

huge potential for future growth (Isubikalu et al., 2009).  

 

Sweet potato is high in carbohydrates and vitamin A (OFSP) and can produce more edible 

energy per hectare per day than wheat, rice or cassava. The OFSP were specifically bred for their 

Vitamin A value. Other advantages of OFSP include; - high yield, resistance to some pests and 

early maturing 3-4 months (Antony Juma, Mildred Anyango 2005). Sweet potato has an 

abundance of uses ranging from consumption of fresh roots or leaves to processing into animal 

feed, starch, flour, candy, and alcohol. Sweet potato flour can be mixed with flour from other 

crops to make mandazi, chapati, cakes, doughnuts, biscuits, etc (Gladys N. Nabiswa and 

MacDonald Wesonga 2009). Sweet potato roots can be boiled alone or mixed with other foods 

such as beans, bananas, vegetables, peas for consumption. The crop can be grown in poor soils 

with little fertilizer and its hardy nature and drought tolerance make it adaptable in broad 

environments (Sam Namanda and Paul Stapleton, CIP, SSA, 2009).  

 

Disaster lifesaver: The Japanese used it when typhoons demolished their rice fields, it kept 

millions from starvation in famine-plagued China in the early 1960s, and in Uganda, where a 

virus ravaged cassava crops in the 1990s, rural communities depended on the sweet potato to 

keep hunger at bay (cited in Sweet Potato Seed Systems Training Manual For Farmers Sasha 

Project, Western Kenya December 2009).Rain fall deficiency is generally increasing from time 

to time due to climatic change in Ethiopia particularly, in the study area. Sweet potato is 

somewhat drought tolerant than other horticultural crop varieties and yielder in drought. Farmers 

need drought tolerant crops to escape from food insecurity /hunger. The production of crop was 

not widely known in the study area due to lack of improved varieties. Standing from this point 

the demonstration, evaluation and selection of sweet potato varieties on farm has been tasted for 

their several adaptations and other agronomic performance and obtained good results. The sweet 

potato production significantly increasing and supply to the market. So as to exploit the 

opportunity of the current growing demand for sweet potato which brings actors to ultimate user 

of sweet potato is fundamental to improve quality and strengthen extension linkages. Therefore, 

the aim of this activity was to demonstrate and disseminate   improved sweet potato variety and 

replace the sweet potato varieties that farmers use from unknown seed source. 
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Objectives 

 To increase production and productivity of improved Sweet potato variety in selected area  

 To create wider awareness by improving farmer’s knowledge levels through giving training 

and participating in technology processing. 

 To improve farmers’ livelihood levels and enhance stakeholders’ participation, linkage and 

collaboration with Farmers-Extension-Research lines.  

 

Methodology 

Description of the study area 

Babile is located on distance of 31 kms from Harar in the direction of county’s Eastern part.It is 

bordered by Gursum in Northern, Fedis in south, sumale region in eastern, Harari region and 

Fedis in western and Jarso in North west district. Erer ibada  and Ibada Gemechu are located on 

distance of 33 km from Harari region and Erer Ibada located at 09̊ 10 ̍41.5  ̍north of latitude, 042 ̊

15̍ 27.3   east of longitude and elevation 1274m a.s.l. The physical property of soil in the study 

area is sandy loam (majority of the soil in the study area is sandy and equal proportion of silt and 

clay known as sandy loam).The climatic condition of this area is almost dry land. It has bimodal 

nature of rain fall. The socio-economic character of the population in the study area depends on 

subsistence agriculture.  These study area are potential for production of horticultural crops both 

at main (rainy) season and off season (Belg). 

 

Site and farmer selection  

The activity was conducted in selected district of East Hararghe Zone for the consecutive two 

years of the cropping season. Babile district was selected based on potentiality based sweet 

potato production and accessibility for close monitoring. Also from selected district, 1 

representative potential kebele was selected purposively in collaboration with Experts and 

Development Agents of Agriculture Office and Livestock Production based on accessibility and 

potentiality for sweet potato production. 1 FREG (Farmer Research Extension Group) member 

considering gender and youth consists of 30 farmers was established. Members of FREG farmers 

were selected based on; their interest on technology, willingness to cost sharing like land 

provision, labor work and willingness to innovative to experience sharing for the members as 

well as non-members of target farmers. From FREG members, 22 representative trial farmers 

were assigned and the left others were followed the procedure. These trial farmers are selected in 

collaboration with FREG members based availability and accessibility of sufficient land, easily 

to monitor, innovativeness and able to explain well for the FREG member as well as non-

member. Moreover, in this activity different stakeholders are involved to link farmer-extension-

research line in technology promotion.  
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Capacity building and Field day organized  

After site and farmer selection, Training was organized to develop and strength the knowledge of 

those participants by multidisciplinary research team on Crop management (Agronomic 

practice), weed and disease management, stakeholders’ linkage and farmers’ participatory 

technology development approach and Market and Information Linkage. During the training, 30 

farmers, 3 Development Agents and 1 Expert were participated. Field visit was organized and 

different stakeholders are participated in this event. 

Implementation procedure and Design  

The land was well prepared using animal traction before crop planting. One improved sweet 

potato (Adu) variety was planted on the average plot size of 0.25 ha for each farmer. Necessary 

recommended agronomic practices were applied for each plot at the same time. The variety was 

planted at the spacing of 80cm between rows and 30cm between plants. Fertilizer rate of NPS 

100kg/ ha and UREA 100kg/ha used. Two effective weeding were applied; one at one month 

after sowing and the other two months after sowing. Frequent visiting, monitoring and provision 

of technical advice was undertaken by stakeholders during actvity lifetime. 

Data Collected  

Both quantitative and qualitative data was collected through personal field observation, 

individual interview, Focus Group Discussion by using checklist and data sheet tools. Types of 

collected quantitative data were number of farmers participated in FREG, yield performance, 

Number of stakeholders participated in training and field days while qualitative are farmers’ 

perception toward the new technology, level of awareness creation and farmers’ technology 

selection criteria are the major one.  

 

Data analysis  

Quantitative data was summarized using simple descriptive statistics (Mean, Frequency and 

Percentage) while the qualitative data collected using group discussion and key informant 

interviews, field observation and oral histories was analyzed using narrative explanation. Finally, 

data from different sources was triangulated to get reliable information on the activity area.  

 

Results and Discussions  

Training  

 

Training is the most important component of extension approach.  During this stage, 

stakeholders are developing knowledge and skill to adapt new practices. To do this, 

multidisciplinary Fedis Agricultural Research Center researchers were participated in training 

delivering. The team members involved in the training deliver was research-extension, socio-

economics and crop agronomics. The training was given on improved sweet potato production, 
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market information and knowledge, skill and experience sharing and technology transfer 

approaches. Accordingly, a total of 30 farmers (24 males and 6 female), 3 Development agents 

and 1 expert were participated during the training organized in the target area.  

 

 

Fig. 1: Target group (Farmers, DAs and SMS) participated during training given.  

Seed delivered and area coverage  

Sweet potato variety was used for this activity.  A total of 22 trial farmers were involved in seed 

distribution. Babile district is selected for this activity. In this district one potential sweet potato 

production PA was selected.  Total area covered by the variety was 5.5 ha and also 0.25 ha area 

per farmers was allocated. It was harvested a total 1,866.70 quintals/ha and an average of 84.85 

quintals/ha per farmers were collected from their farm plots.  

 

Table.1.Plot size and yield harvested 

Summary of plot size and yield harvested by farmers   

Trial farmers (Number)                  22 

Plot size allocated for each farmers (ha)                0.25 

Total area allocated (ha)                4.25 

Average yield harvested by individual farmers  

(quintals/ha) 

             84.85 

Total yield harvested  (quintals)          1,866.70 

 

Yield performance of the varieties  

 

The yield performances of the sweet potato variety during their growing season was collected 

and analyzed. The yield performances for different farmers were differ in kebele. The result 

showed that grain yield of Adu variety (quintals/ha) ranges from 322.60 to 356.20. The variety 

used for the experiment showed different yield results from farmer to farmer. This  

difference might be due to farmer crop management and land preparation. However, farmers 
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are increased their production and improved their food security level due to they involved in this 

activity. 

 

 

Fig. 2: Yield performance of sweet potato variety (Adu). 

 

Challenges  

 

Wild animal is challenging animals in sweet potato production in the area. From those wild 

animals Rhino is a major one and which it feed highly at night and damage the left sweet potato 

tuber. Due to this problem some farmers are hesitated to keep this animals’ day to day. And also 

most farmers are give priority for cash crop like tomato and pepper rather than producing food 

security crop (non cash crop).  

 

Exit strategy 

 

The mandate of Fedis Agricultural Research Center is starting from technology generation or 

adaptation to demonstration and up to per-scaling up stage in which the target participants 

limited in scope. So that it is important to see an alternate option in which a mass of farmers can 

involve in the technology promotion through strategic mechanism. For this case, the main 

collaborator of Fadis agricultural research center was Office of Agriculture and Livestock 

Production of the district in the study area. Therefore, the wider scope or dissemination of the 

technology should have remained to be implemented by Office of Agriculture and Livestock 

Production of the respective district of the study area. This is to keep that the extension system 

linkage among those organizations and to relay the continuity of technology for wider coverage 

until the better new technology option developed. To realize this action, Fdis agricultural 

research center and the respective district of Offices of Agriculture and Livestock Production has 

discussed on how to keep the continuity of the technology and wider scaling up to the larger 

peoples and then agreed to own the technology by Offices of Agriculture and Livestock 
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Production of the respective district and with the technically support of Fadis agricultural 

research center in technical and close supervision.  

 

Conclusions and Recommendations 

 

Sweet potato is the most important for food security crop in the study area. However, the 

productivity of the crop is very low and susceptible to disease. In order to improve its production 

and productivity, improved sweet potato variety for a group of farmers were delivered through 

pre-scaling up approach. During implementation, a mutual learning among farmers, as well 

as among researchers and Development agents has been enhanced. As a result, sweet potato 

productivity has been gained among FREG members over the activity period. The 

performances of the sweet potato variety during their growing season together with their total 

yields were collected and analyzed. The result showed that grain yield of Adu variety 

(quintals/ha) ranges from 322.60 to 356.20.  

 

The variety used for the experiment showed different yield results from farmer to farmer. 

However, farmers are increased their production and improved their income level due to their 

involvement in this activity. As a result, sweet potato production has been increased among 

FREG farmers over the project period. The farmers’ field management and information sharing 

have improved. The variety can be further popularized to give alternative production option for 

farmers. Overall the varieties were well accepted and suggested to widely promote and make 

farmers beneficials through the Office of Agriculture and Livestock Production of the Zone. This 

can achieved through appliying appropriate extension approach like giving training to 

development agent 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-scaling up of improved field Pea technologies was conducted in western Oromia to increase 

productivity through wide scale demonstration of varieties and to build farmers' confidence on 

improved technologies through participatory variety selection. One farmer extension group 

(FEGs) comprising of 15 farmers was established to popularize the technologies. Gedo1 and 

Bariso varieties were pre-scaled up on 0.125 hectare of land on 120 farmers’ fields along with 

the recommended packages for field pea production. A total of 694, 569 and 600 participants 

were participated on field pea production and management packages training at Jima Arjo, 

Jimma Rare and Horo districts respectively. A total of 2420 participants were participated on a 

field days organized at each district in collaboration with others stakeholders to show overall 

performance of technologies. Agronomic data and farmers’ feedbacks were collected and 

analyzed through descriptive statistics (mean and standard deviation) and qualitatively. Results 

obtained through combined of grain yield indicated that an average grain yield of 34.5 Qt/ha 

and 29.1 Qt/ha was obtained from Gedo1 and Beriso varieties respectively. Seed producer 

cooperatives was established and also strong linkage was created with stakeholders as exit 

strategy to laid down grounds for further scaling up by the public extension. 

Keywords: Pre-scaling up, improved field pea, Technology, Farmers Extension Group 

 

Introduction  

Ethiopian agriculture accounts for 85 percent of employment (Dercon et al., 2012; Spielman et 

al., 2010). The country's population of 92 million is expected to grow to 160 million by 2050 

(Josephson et al., 2014). As a result, farm sizes would be rapidly declining, increasing the need 

for agricultural intensification (Headey et al., 2014). Accordingly, increasing the productivity of 

smallholders through improved technology has become a policy priority for development 

agencies and the Ethiopian government (Abebaw and Haile, 2013). 

 

Field pea (sativum L.) is an important food legume in Ethiopia. Field pea is a valuable cool-

season pulse crop grown worldwide for its seed and soil fertility benefits. In Ethiopia, more than 

15 cultivars of field pea, with superior yield potentials, seed size and seed color and disease 

resistance have been released for different agro ecological conditions (MoARD, 2008).  
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There are two recognized subspecies, Pisum sativum var. sativum and Pisum sativum var. 

abyssinicum and the latter is endemic to Ethiopia (Thulin, 1989; Haddis Yirga et al., 2013). Both 

subspecies are found in Ethiopia being grown in the highlands from 1800 – 3200 m a.s.l although 

field pea has a relatively short history of cultivation, today it is a widely grown crop in Ethiopia. 

It is planted in around 0.25million ha of land producing an estimated grain yield of over 

0.47million tons and productivity of 1.83 tons ha-1 every year (CSA, 2017).Similarly in year 

2016/17 production season in western Oromia also a total area covered by field pea is about 

12,000 hectares, with a total production of 40,000tons and productivity of 20 tons ha-1 (CSA, 

2017).This is mainly because of the favorable climatic and edaphic conditions in many parts of 

the western Oromia region  that favor field pea  production. Even though its productivity is high 

relative to other pulse crops grown in highland areas and lot of potential field pea producing 

areas available in Ethiopia at large and in western Oromia in particular; little has been done to 

generate, adapt, demonstrate, evaluate and transfer improved upland field pea varieties with their 

agronomic practices. 

Thus, to alleviate this problem Pulse team of BARC has been undertaken different breeding 

activities and adaptation trails on upland field pea and released new varieties called Gedo1, and 

Bariso with its full package in 2009. These varieties were evaluated and demonstrated by 

research extension team of BARC since last five years and and meet farmers’ needs in these 

selected districts of East and Horro Guduru zones. This might be attributed to the confidence and 

adoption by the farmers improved field pea technologies as a result of their participation in 

selecting technologies of their preference at the early stage of the popularization 

Even though the technologies were evaluated and selected by the farmers in the study areas, 

many farmers were not reached so far through these technologies. On the basis of the above 

facts, pre-scaling up of field pea technologies was considered as alternative approach by the 

Bako agricultural research center and found to be effective in addressing the shortage of seeds of 

improved field pea varieties. 

 Hence to enhance the uptake of improved field pea technologies the research and development 

interventions have generally aimed at (1) addressing the un-addressed areas with field pea 

technologies and creating wide demand for technologies through wide scale demonstration of 

varieties selected  by farmers  (2) building farmers' confidence on improved technologies 

through participatory variety selection, (3) strengthen institutional and functional linkages with 

key  stakeholders through joint actions and performance monitoring.  

Methodology 

 Site and Farmers Selection 

Field pea pre-scaling up activity was conducted in Horro and Jimma Rare districts of Horro 

Guduru Wollega and Jimma Arjo of East Wollega Zones. The districts were selected based on 

potentiality for field pea production and accessibility for supervision. Four potential and 

representative Kebeles were selected from each district in collaboration with zonal and district 
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agricultural and natural resource offices.  A total of 120 hosting farmers were selected based on 

their interest, experience and capability to properly execute the pre-scaling up activities. In each 

kebele one FEG comprising of 20 members were established. Gender and youth balance was 

considered in establishing FREGs. 

Training of farmers and Extension workers 

 
Trainings were given to farmers as well as development agents and agricultural experts on 

principles and techniques of field pea grain and seed production. To catalyze the uptake of 

improved technologies, farmers extension group (FEG) was established. The FEG provided 

support in identifying technology demanded, assessing product specialty options, evaluation of 

interventions and feedbacks. The farmer extension group (FEG) met annually and share 

responsibilities on actions to be taken in improving technology multiplication and dissemination. 

Field management 

Gedo1 and Bariso field pea varieties were planted on 80 and 40 farmers’ fields respectively on a 

plot sized 0.125ha for each variety. The pre-scaling up fields was established jointly by 

researchers, extension workers and farmers and managed exclusively farmers. Fields were 

located in proximity to roads, meeting places, administration and villages to make easily 

accessible for visit by many farmers. The plots were labeled and relevant information such as the 

name of the variety, its duration, yield, performance on station displayed. Spacing of 20 and 5cm 

between rows and plants respectively were used.  Recommended seed rate of 150 kg/ha and 

100kg/ha of DAP fertilizer were applied. All other recommended agronomic practices were 

applied by all farmers. Finally, field day was organized on farmers’ fields. 

 

Data Collection and Analysis  

Agronomic data (yield), total number of farmers participated in training, field visits and field 

days; farmers’ perception on the characteristics of technology, stakeholders’ participation, 

disease and pest reaction were collected. The collected data were analyzed using MS. Excel sheet 

and SPSS Ver. 20 computer software. Descriptive statistics tools such as mean, standard 

deviation (SD), frequencies, and percentages were used to summarize the data. 

 

Monitoring and Evaluation 

Researchers, extension agent, supervisor of extension agent, experts and farmers were jointly 

participated at least weekly based supervision of the overall activity, starting from site selection 

up to harvesting. The outstanding variety/ies were finally evaluated and, then, selected jointly 

with farmers’ group, researchers, extension workers and other stakeholders. 
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Communication methods used  

Field day, study tour/field visit, training, meeting and mass media (television, radio and print 

media such as leaflets, pamphlets and production manuals) were used for creating awareness and 

for enhancing users’ knowledge and skill of field pea production. 

Results and Discussions  

 Training of farmers, Experts and development agents 

Intervention in field pea pre-scaling up was started with awareness creation and inclusive 

training. Between 2013 and 2016, technical trainings were given to over 277 agricultural experts 

and development agents as training of trainers who further trained over 666 farmers, on 

improved field pea production technologies. Actors engaged in the seed system were equipped 

with knowledge and skills in seed production. Table 1 summarizes the number of trainees 2013 

to 2016. 

Table 1. Stakeholders training participants across three demonstration districts 

stakehold

ers 

Numbers of farmers participants in including others stakeholders 

2013 2014 2015 2016 

Male Female Male Female Male Female Male Female 

Experts 30 5 23 3 18 2 24 4 

DAs 40 10 42 2 32 4 36 2 

Farmers 135 45 100 20 123 51 140 52 

others 10 2 5 0 3 1 6 2 

Total 215 62 170 25 176 58 206 60 

 Source: Own data, 2013-2016 

Field day organized for awareness creation 

 

Field days were jointly organized in collaboration with  Zonal and districts level of agriculture 

and natural resource offices and participant farmers) at three  districts to create opportunities for 

stakeholders to see and learn from the technology promotions activities and to evaluate the 

performance of the technologies and give  feedbacks for future improvement. Over the four 

years, a total of 800, 838 and 782 participants from Jimma Arjo, Jimma Rare and Horro districts 

respectively have attended the field day program. Farmers, administrators, researchers and 

stakeholders were invited to give feedback. Field day participants were very much inspired with 

the performance of improved field pea varieties. 
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Table 2. Field day participants by year and districts 

District Numbers of farmers participants 

2013 2014 2015 2016 

Male Female Male Female Male Female Male Female 

Arjo 200 50 180 60 120 30 120 40 

Jimma rare 210 30 200 40 160 22 142 34 

Horro 160 40 180 40 140 34 146 42 

Source: Own data, 2013-2016 

Amount of basic seed distributed over years 

A total of 450 quintals of seeds (150 quintal seed for each district) of improved field pea 

technologies (Gedo1 and Barso) was distributed to 120 trial farmers for pre-scaling up purpose. 

 

 
Figure 1. Amount of basic field pea seed distributed to the farmers by years. 

Source: Own data, 2013-2016 

 

On farm yield performance  

 

 The mean Grain yield data for two field pea varieties collected from all the locations and sample 

farmers were analyzed and the result are summarized in fig 1. The pool highest mean yield of 

34.5Qt/ha was obtained from the Barso variety while the pool mean yield obtained from Gedo1 

variety was 29.1Qt/ha from three districts. The hosting farmers across the all site obtained the 

yield gain (advantage) from the demonstrated improved field pea technologies. They had 

obtained 86% yield advantage from Barso variety over the local while 84% yield advantage from 

Gedo1 variety over the local Variety. Subsequently, an on farm seed multiplication of Barso 

variety was conducted in 2012 cropping season on selected farmers’ fields with the main 
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objective of distributing its seed for wider community in the target villages and outside the 

village. 

 

 

      Fig. 3. Average field pea grain yield acros the location 

 

Field pea Seed multiplication and exchange/distribution 

The pre-scaling up of field pea technology was conducted on the existed seed producers 

cooperative farmers which was established by ISSD project found in the districts with aim of 

accelerating farmers to farmers exchange schemes. According to the data from the focus group 

discussion with the hosting farmers and key informant during the life period of the project  more 

than 120 farmers were reached through direct pre scaling up and  85  farmers adopted these field 

pea technology through different seed system scheme like seed  exchange with other crop  ,sale 

and  free gift for others farmers. Since 2013-2016 production seasons, the cooperative farmers 

distributed more than 100 quintal through sell and gift to other farmers.  

Impact / Change made due Innervation 

Improvement of Institutional Linkage 

Despite the efforts made by various institutions in transforming the agricultural sector and 

improving the livelihoods resource poor farmers so far, it was not possible to attain sustainable 

and incremental economic development. The major reason, among others, was that most 

intervention made by different institutions was unilateral and lacked coordination and synergy. 

The present approach of developing partnership and institutional linkage in field pea technology 

promotion proved successful and therefore is viewed as a win /win working model by 

stakeholders involved in the value chain from technology generation all the way through 

production to marketing of value added products. Moreover, the successful accomplishment of 

this innovative work through the active involvement of all stakeholders has brought about 
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significant and positive attitudinal change towards partnership and collaboration and thus built 

mutual trust and confidence among themselves in expanding their cooperation in other similar 

joint initiatives 

• 120 farmers were reached through direct pre scaling up 

• Many farmers reached indirectly( exchange, sale, gift) 

• Farmers produced surplus for marketing; 

 Maximized their income; 

 Purchased oxen, cows, cross bred heifers 

 Contributed in schooling their children; 

 Purchased other agricultural inputs with cash 

 Mutual trust between farmers, researchers, DAs and other stakeholders was fostered 

 

Farmers’ perception/ view about technology 

During feedback sessions, farmers were asked about the advantages and disadvantages of the 

improved field pea technologies as well as their perception towards technologies.  Accordingly, 

Farmer Extension Group (FEG) farmers listed the advantage of new technologies over the local 

in terms of yield, color; market price, relatively resistance to disease and insect. The participant’s 

farmers also appreciated the FEGs research approaches than the conventional research system 

and the advantage over precious approach due to quickness in operations, team spirit, share 

knowledge, labor and experiences and encourage each other.  

 

Conclusions and recommendations 

 Intervention through pre-scaling up of verified and tested field pea technology activities started with 

awareness creation and training of relevant actors for building their capacity which helps in 

enhancing the seed system and dissemination of improved technologies. An innovative approach of 

farmers' participatory demonstration and varieties selection was used  to build farmers’ confidence on 

new varieties and to enhance uptake of the technologies.  

 

The present approach of developing partnership and institutional linkage in field pea technology 

promotion proved successful and therefore is viewed as a win /win working model by 

stakeholders involved in the value chain from technology generation all the way through 

production to marketing of value added products. Moreover, the successful accomplishment of 

this innovative work through the active involvement of all stakeholders has brought about 

significant and positive attitudinal change towards partnership and collaboration and thus built 

mutual trust and confidence among themselves in expanding their cooperation in other similar 

joint initiatives 

.Generally, improved technologies gave better tuber yield and benefit on the district where the 

pre-scaling up had been carried out.  By using improved field pea technologies with its full 

production package, farmers could get an additional yield benefit of over the local varieties. 
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Many farmers built their awareness on the quality of technology and understood that the 

technology can give reliable yield than the ones that they are previous using.  

 

The increased availability of seed in turn resulted in the drastic increment in the national field 

pea productivity and production and thereby income of the farmers.  In spite of the 

improvements made in increasing the availability of seed, the amount of certified seed being 

produced is still too low to satisfy the demand. Hence, much effort is needed to strengthen the 

seed system for the development of the field pea sector. It is, therefore, critical to strengthen the 

informal seed system. To this effect, establishing more farmers' seed producer associations in 

other field pea growing regions is necessary to avail seed in the vicinity of the farmers. More 

over the capacity of such association need to be built so that they would be able to produce 

quality seed that could be certified under the proper regulation system. Efforts should also be 

made in popularizing improved technologies to unaddressed potential field pea production areas 

to boost both regional and the national production. 
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Abstract 

This activity was conducted in Chewaka district of Buno Badale Zone with the objective of 

disseminating two recently adapted Banana varieties, Walliam and Poyo. Multidisciplinary team 

of BARC together with district BoA selected appropriate sites in the district, and farmer 

selection was entirely done by district experts and their respective DAs. The varieties were 

promoted from past demonstration a year ahead of the pre-scaling up, and have met the farmers’ 

selection criteria (Yield potential, good agronomic characteristics, resistance to major disease, 

market demand). A total of 200 farmers were reached and an area of 42 ha was covered with the 

activity, each farmer allocating 0.125 ha. The highest mean yield of 450 Qt/ha was obtained 

from the william variety while the mean yield obtained from poyo variety was 420.1 Qt/ha and 

the local variety recorded a mean yield of 40Qt/ha in three location. The hosting farmers across 

all sites had obtained 86% yield advantage from wiliam variety  and 84% yield advantage from 

poyo variety over the local. Food security and the livelihood of participating farmers was 

improved in that farmers produced surplus for marketing, maximized their income, purchased 

oxen, cows, cross bred heifers, contributed in schooling their children, Purchased other 

agricultural inputs with cash.  

 

Keywords: pre-scaling up; Bread wheat; Multi-disciplinary; Demonstration; variety selection  

 

Introduction 

Banana is one of the most important tropical fruits. Its origin is the humid tropics of India or 

Malaysia and is has spread over the tropical world. The banana is one of the talest of the 

herbaceous plant (3.5-7.5m). There are two types of banana, namely desert and cooking types. 

Banana flowers in about 9-12 months and fruits mature in about 3-4 months. Hence the crop 

ready 12-16 months after planting depending the variety. The yield is roughly 30-40tones/ha 

(BARC progressive report, 2015).  

Dessert banana is also the major fruit crop that is most widely grown and consumed in Ethiopia. 

It is cultivated in several parts where the growing conditions are favorable. Especially in the 

south and southwestern parts of the country, it is of great socioeconomic importance contributing 

significantly to the overall well-being of the rural communities including food security, income 

generation and job creation.  During 2016/17 production season 63,212.97 hectares of land has 

been covered with Banana and the estimated annual banana production is about 5,383,023.41 

quintals (CSA, 2016). 

Ethiopia has a diverse agro-ecology and sufficient surface and ground water resources, suitable 

for growing various temperate and tropical fruits for local uses and export markets. This is also 
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true for western Oromia where a range of perennial rivers, soil and ground water are available. In 

addition to these major river basins, there are many smaller perennial rivers and many areas with 

sufficient annual rainfall which could support fruit production. Despite this potential, a few 

farmers found in the areas have produced local banana crop on their land. This mainly, due to 

limited access to improved banana technological package and lack technical skill in production 

management. 

By recognizing this fact BARC has made a great effort for many years to generate and release 

high yield and disease resistance of non-cooking type of improved banana technological package 

for its mandate area. The technologies were also evaluated and verified by FRG farmers for the 

high yield and disease resistance and the demand for the technologies were also created by the 

farmers. Therefore, the activities were initiated with objectives of promoting of newly released to 

non-cooking type banana technologies for smallholders farmers to ensure their food security and 

increase their income. 

Objectives 

 To increase production and productivity of banana growing farmers found in Chewaka 

the district 

 To improve farmers’ knowledge and skill of application of the improved technology 

 To improve farmers’ income and strengthen stakeholders linkage and collaboration  

Materials and Methods 

Description of the Study Area  

The activity was conducted in Chewaka Woreda of Buno Badale Zone of Oromia National 

Regional State (Figure2). Chewaka is located at a distance of 552 km away from Capital city of 

the country (Capital of Oromia regional state Addis Ababa/ Finfine and 72 km far from Beddele 

town. It is situated between latitude of 036.0616110 E and 08.981450. The district has shares 

boundaries with East East Wollega Zone, in West of Meko district, in the south direction Dabo 

Hanna district and in the north direction it is bordered by west Wollega Zone. The district has a 

total land area of 57,300 hectares. The altitude of the woreda ranges from 900-1800 m.a.s.l. and 

the wide range of the area has gentle slope and sloppy at the border. The most common and 

dominating soil type is vertisols. The annual temperature varies between 24 oC to 38 oC .The 

mean annual rainfall ranges from 1000-2200 mm with an average of about 1125 mm and it is 

unimodal in nature. A small rain occurs between March and April, while the main rainy season 

occurs between July and September .The woreda has a total of 28 kebeles. Of the total kebeles, 

26 belong to rural kebeles and 2 urban kebeles (district BoFED report, 2017).  
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Approaches in pre-scaling Banana crop technologies  

Selections of technological package  

William and poyo improved Banana varieties were identified for this pre-scaling up technology 

dissemination activity. The two varieties were previously evaluated and selected by FRG 

members’ criteria. The Ethiopian government has also planned a five-year rapid agricultural 

growth programme which considers Banana as a strategic crop and the crops were also well 

adapted to the agro-ecologies where the demonstration were conducted previous year. 

 Stakeholders’ discussion and sharing roles and responsibilities  

Identifying and involving key stakeholders is the first task to share responsibility and optimize 

the effort of each stakeholder for the successful scaling up of improved Banana technologies in a 

wider scale. The key stakeholders and their role are listed in Table 1. Bako Agricultural research 

centers, Zonal and district agriculture and natural resource offices, development agents(DAs) and  

farmers   Banana growers) were identified. Before implementation of the project, joint plan 

meeting were made at the project field site  to share experience, setting a common vision and 

objectives, defining all the necessary functions to make the innovation system work, identifying 

the roles of each stakeholder based on the defined function and formulating task sharing with 

clear responsibilities among stakeholder. 

Table 1 Stakeholder roles and responsibilities in implementing the activity  

No Stakeholders  Roles and responsibility  

1. Bako Agricultural research centers   Coordination and facilitation, 

 Provision of  Potato technologies 

 Provision of training  

 Technical backstopping  

 Organize field days and  

  Supervision and joint monitoring and evaluation 

with zone and district BoA  

2. Agriculture Development Office 

(at Zone, district and Kebele level)  
 Assist in site and participant farmers’ selection  

 Follow up day to day activities from zone to Kebele 

level  

 Assist in providing training  

 Facilitate seed distribution  

 Jointly organize and participate on field days  

3. Farmers ( Banana growers) Allocate land and perform required agronomic 

practices 

Actively participate in the training for capacity 

building  

Share skills and experiences to neighbor farmers 

Source: own data source 
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 Site and Farmers Selection 

Banana pre-scaling up activity was conducted in three major representative’s Banana growing 

kebele found in Chewaka district of Buno Badale Zone. These kebele are Jagan, Waltasise and 

Sire Gudo. This Kebele were selected purposively based on potentiality for Banana production, 

irrigation availably and accessibility for supervision. Final, participating farmers were selected 

based on their interest, gender composition and capacity and capability to properly execute pre-

scaling up planed the projects activities. Accordingly, total of 200 hosting farmers were selected 

and involved in this study. In each kebele one FEG members comprising of 20 members farmers 

were established and managed. Gender and youth balance in each FEGs member was strictly 

considered.   

Training of stakeholders  

Training is one of the means through which improved agricultural technologies, knowledge and 

skills are conveyed to the small-scale farmers. It is the principal in technology transfer process 

that enables farmers to use the new improved technologies accurately.  Researchers from BARC 

provided both theoretical and practical training to farmers, development agent and district 

experts. The trainings were given on the following topics: improved Banana technologies, 

Banana production management, major Banana diseases identification and their management and 

post-harvest handling, role of gender in Banana production.  

 Pre-scaling up design 

William and Poyo crop were the two Banana varieties selected for the pre-scaling up activities 

based on the positive results obtained in the previous production season. Out of 200 hosting 

farmers involved in the pre-scaling of the two varieties, 80 farmers planted Poyo and the 

remaining 120 planted William on plot area of 0.125ha for each variety.  The activities plots 

were established and managed exclusively by the researcher/extension worker or together with 

farmers. Spacing of 2.5 and 2.5m between rows and plants respectively were used for scaling up. 

Recommended rate of 100g/per plant of DAP and 200gperplant of UREA fertilizer were used to 

conduct experiment. All other recommended agronomic practices were maintained by all 

farmers.  

 Data Collected and Analysis  

Agronomic data (yield), total number of farmers participated in training, field visits and field 

days; Farmers’ perception on the characteristics of technology, stakeholder’s participation, and 

disease and pest reaction were collected. The collected data was analyzed using MS. Excel sheet 

and SPSS Ver. 20 statistical package. Descriptive statistics tools such as mean, standard 

deviation (SD), frequencies, and percentages were used to analysis the data. 
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Monitoring and Evaluation 

From beginning of site selection until harvesting, frequent visits to farmers, monitoring and 

provision of technical advice, follow up actions were designed based on emerging knowledge/ 

skill and technical needs. Researchers, extension agent, supervisor of extension agent, experts 

and farmers were jointly participated on continues supervision of the activities. The outstanding 

variety/ies were finally evaluated and, then, selected jointly with farmers’ group, researchers 

from Bako Agricultural Research Center (BARC), extension workers and other stakeholders.  

Communication methods used  

Field day, study tour/field visit, training, meeting and mass media (television, radio and print 

media such as leaflets, pamphlets and production manuals) were used for creating awareness and 

for enhancing users’ knowledge and skill in conservation agricultural practices. 

Results and Discussions 

Training for stakeholders 

 Participatory training was given by BARC multi-disciplinary team of researchers consisting of 

horticultural breeder, agronomist, and pathologies for extension workers, DAs, farmers and other 

stakeholders. The trainings were given on the following topics: Banana production management, 

major Banana diseases identification and their management and post-harvest handling, role of 

gender in Banana production. A total of 106 participants at Jagan, 134 participants at Walitasis 

and 166 participants at Sire Gudo Kebeles have attended the training program as mentioned in 

table below.  As a result, a total of 25SMSs, 36 DAs and 345 farmers (25% women) were trained 

(Table 2) 

Table 2: Stakeholders training participants across three demonstration districts  

Participants Kebele Total 

Jagan Waltasis Sire Gudo 

Experts 9 6 10 25 

DAs and supervisors 17 8 11 36 

Farmers  80 120 145 345 

Total 106  134 166 406 

 Source: own data, 2018 

 Field day organized  

 

Field day was jointly organized in collaboration with other stakeholders (district level agriculture 

and natural resource offices and participant farmers) at Jagan, Waltasise and Sire Gudo kebele to 

create opportunities for stakeholders to see and learn from the demonstration promotions and 

evaluation the performance technologies and get farmers’ feedback for better improvement. Over 

the three year project period between 2007 and 2009 E.C a total of 650 participants at Chewaka 



81 
 

district (mostly farmers, some researchers, seed agencies, Office head and extension expert of 

Woreda and Zonal Agricultural office and administrators of Woreda and development agents) 

have attended the program. Brief explanations on the objectives of banana pre-scaling up project 

were presented for participants a head of field visit at each site. On field work, questions and 

comments were entertained. Farmers, administrators, researchers and stakeholders were invited 

to give feedback. Farmers, administrators and all participants were very much attracted with the 

performance of improved banana variety grown. 

 

Table 3. Illustrates participants of field day organized at demonstration district 

Kebele Numbers of farmers, DAs, experts  participating field days across the year 

2007 2008 2009  

Male Female Male Female Male Female 

Jagan 150 50 180 60 120 40 

Waltasise 100 30 200 40 142 34 

Sire Gudo 120 40 180 40 146 42 

Source: Own data, 2007-2009 E.C 

Amount of banana sucker distributed over the years 

A total of 4500 sucker (1500 banana sucker for each kebele) of improved banana technologies 

(William and poyo) were distributed to 150 hosting farmers for pre-scaling up purpose. 

 

Figure 1. Amount banana sucker distributed to the farmers by years. 

   Source: Own data, 2007-2009 E.C 
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Yield performance  

At the evaluation stage of the demonstration activity, during a field day, representative farmers 

were requested to evaluate the varieties based on their own criteria. Accordingly, the farmers in 

their order of preference selected William and Poyo varieties. In general, both Poyo and William 

varieties were selected as the best varieties that fit their actual circumstance. Accordingly, data of 

the two varieties on yield parameters were taken from the pre-scaling up plots site in the district. 

The highest mean yield of 450 Qt/ha was obtained from the william variety while the mean yield 

obtained from poyo variety was 420.1 Qt/ha and the local variety recorded a mean yield of 

40Qt/ha in three location. The hosting farmers across the all site obtained the yield gain 

(advantage) from the pre-scaling up improved banana technologies. They had obtained 86% 

yield advantage from wiliam variety over the local while 84% yield advantage from poyo variety 

over the local Variety. 

      
Figure2.  Performances of Banana Technologies across the districts 

Food security and household incomes improvement 

Increase in cash income through improved Banana farming can have a major impact on the 

quality of life of the whole household and the entire community in relation to health care, 

nutrition, and education. In addition to food security, several farmers have increased their income 

from the sale of Banana, which has helped to improve living standards in the three locations. As 

income of farmers increases, their ability to deposit money in their saving accounts increases. 

Since the intervention, Banana production has improved household food security, nutritional 

quality, income diversification, and overall quality of living of the farmers who participated 

directly and indirectly through different types of communication.  The highest Average income 

of 67,500 birr/ha was obtained from the william variety while the mean yield obtained from poyo 
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location. The hosting farmers across the all site obtained income gain (advantage) from the pre-

scaling up improved banana technologies 

Stakeholders’ feedback on Banana technology  

During feedback sessions, farmers were asked about the advantages and disadvantages of the 

improved Banana technologies as well as their perception towards technologies.  This collected 

information will be used for future improvement of research technology development and 

dissemination process. Accordingly, Farmer Extension Group (FEG) farmers listed the 

advantage of new technologies over the local due to high yield, relatively resistance to disease 

and market demand. The participants’ farmers also appreciated the FEGs research approaches 

than the conventional research system and the advantage over precious approach due to 

quickness in operations, team spirit, share knowledge, labor and experiences and encourage each 

other.  

Conclusions and Recommendations 

The pre-scaling up has been supplementary to the approaches that the research system has been 

following in its technology transfer through research-extension linkage. Along with the 

possibility of improved technology transfer to areas that had limited access, the approach has 

served to trigger the local formal and informal technology transfer systems, as the activity was 

designed in a way that the produced sucker will be further used to reach other farmers. This has 

directly improved access to the technologies used in the interventions. The linkage created 

among the different stakeholders has assured the use of the seed produced for the intended 

purpose, which is for reaching further farmers with relevant technologies. 

Generally, improved technologies gave better tuber yield and benefit on the district where the 

pre-scaling up had been carried out. The use of improved Banana technologies with its full 

production package, farmers could get an additional yield benefit of over the local varieties. 

Many farmers built their awareness on the quality of technology and understood that technology 

can give reliable yield than the ones that they are previous used if they are used together with 

associated improved package of production.  

Therefore, William and poyo varieties will recommend for further wide scale up and scale out 

for others district which is similar agro-ecology to the Zone. The unions, research organization, 

agricultural development office, NGOs, farmers’ cooperative and others organization mainly 

focus on   promotion and scale up those technologies. 
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Abstract  

The demonstration work was conducted in two purposively selected districts namely Hetosa from 

Arsi and Asasa and Adaba from West Arsi zones with the objectives of evaluating the 

productivity and profitability of the wheat row planter under farmers’ management, creating 

awareness on the importance of the technology and improving farmers’ knowledge and use of 

the technology in the study areas. Six kebeles were purposively selected based on their 

accessibility. A total of 140 participant of which 113 (81%) were male and 27 (19%) female 

were participated on both theoretical and practical training on wheat row planter technology. A 

total of six trial farmers (One from each FREG) hosted demonstration of wheat row planter. The 

demonstration results revealed that on average planting wheat by wheat row planter have an 

advantage of reducing time from3.8 days to one day to plant one hectare of land by pair oxen. It 

also reduces labor required from 11.3persons to 3persons to complete one hectare of land. In 

addition to these, planting wheat by wheat row planter had yield advantage of four quintals over 

traditional one and reduced seed needed to plant one hectare of land from approximately 200kg 

to 134kg. The feedbacks obtained from participant farmers and other stakeholders also indicated 

that the technology is useful and applicable. Thus, based the findings, the wheat row planter 

technology was recommended for further scaling up.   

Key words: Demonstration, Row planter, wheat 

 

Introduction 

In Ethiopia wheat is the most important food crop and accordingly the crop is grown on 1.63 

million hectares annually. The annual production was estimated to 3.43 million tons which is 

17% of total cereal crops production (CSA, 2014).The average national productivity is 2.01 tons 

per hectare which is one of the least productivity in the world compared to world average wheat 

productivity per hectare which is 4 tons.  

 

In recent years, demand was growing for row planting implements and methods as farmers’ 

awareness for row planting is developing from their own evolving traditional practices and 

extension advocacy. Many attempts for wheat and teff row planting are emerging as farmers in 

many places are trying out with undersigned items like ‘masti’ (designed for baking injera) and 

various bottles and other containers. With such traditional and unverified methods of row 

planting, dramatic increase in yield and reduction of the quantity of seed required has been 

reported by farmers, DAs and experts. The research study done by Tolosa et al, (2014) in 

highland and lowlands of Arsi zone also reported that there is significant yield difference 
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between row planted and broadcasted wheat farm (13.9%) in high lands but with low significant 

difference in lowland areas.  

The problem of mechanizing the planting process in small-scale agriculture remains largely 

unsolved worldwide. It is assumed that in Africa on average not even one farmer out of 1,000 is 

using a planter on the animal traction or tractor mechanization levels. Ethiopia is also facing the 

same problem Tolosa et al, (2014). 

 

Asella Agricultural Engineering Research Center developed wheat row planter which can solve 

this problem and also conducted participatory evaluation of different planters from different 

sources. Accordingly, OARI-Asela AMRC wheat row planter was selected for its minimum 

labor requirement, fertilizer application system, appropriate seed rate which is almost equivalent 

to recommend seed rate and time it takes to cover one hectare. The participant farmers during the 

evaluation process also preferred the OARI-Asela AMRC wheat row planter. 

 

Therefore, this research is intended to demonstrate the wheat row planter in selected districts of 

Arsi and west Arsi zones. 

 

Objectives of the study 

 

 To evaluate the performance and profitability of the wheat row planter under farmers’ 

management 

 To create awareness on the importance of the technology  

Methodology 

Site and farmer selection 

To conduct demonstration of wheat row planter first two districts namely Hetosa and Gedeb 

Asasa were purposively selected based on their representativeness and accessibility.  From these 

districts, six kebels (three from each district) were selected. Then experimental sites and farmers were 

selected based on location, suitability for more farmers to visit the demonstration plot with DA 

and district experts. Six farmers’ research groups (FRGs) were established to conduct this 

research activity.  

 

Technology evaluation and demonstration method/techniques  

Evaluation of wheat row planter was undertaken by comparing with traditional materials used for 

wheat row planting. Training and field day were arranged to enhance farmer to farmer learning 

and information exchange. To show the difference that happens due to use of the technology, the 

plots planted with row planter was compared with the one not planted with row planter. 
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Data type and method of data collection  

Both qualitative and quantitative data were collected from primary and secondary sources. 

Primary data such as uniformity of seed dropped, time to cover one hectare, labor reduced, 

agronomic and yield data, economic return/profitability, total number of farmers participated in 

training, field visits and field days, number of farmers who become aware of the relative 

advantage of the technology, role of farmers and other stakeholders in technology demonstration, 

change in level of knowledge and skill of farmers and farmers’ opinion were collected using 

field observation, household interview, focus group discussion and knowledge test.  

Method of data analysis  

 

This study used simple statistical analytical tools such as percentages, mean values and 

frequencies for data analysis. 

Results and Discursions  

Training of farmers and stakeholders 

Training was given by multidisciplinary team of researchers composed of Engineers, 

Extensionist and Socio-economist. On the training, a total of 140 participant of which 113 (81%) 

were male and 27 (19%) were female participated on both theoretical and practical training on 

wheat row planter technology. The training was mainly focused on how to operate technology 

and relative advantage of technology over local practice.   

 

Table 1. Training given to farmers and other stakeholders on wheat row planter 

Disticts  Participants  Male  Female  Total  

Hetosa Farmers   45 15 60 

 Agricultural Experts   3 - 3 

 Development agents   3 - 3 

 Supervisor   2 2 4 

Gedeb Asasa Farmers  50 10 60 

 Agricultural Experts   4 - 4 

 Development agents   3 - 3 

 Supervisor   3 - 3 

Grand total   113 27 140 

 

Time and labor required  

 

The result in the following table 2 below shows that time taken to complete planting of one 

hectare land. The result showed that on average planting wheat by row planter minimized time 

required from 3.8 days to 1 day. In addition, planting wheat by row planter also reduced labor 

required to complete one hectare of land from 11.3 persons to 3 persons.   
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Table 2. Time and labor required to plant one hectare of land  

Wheat row 

planter  

Description  Site1 Site2 Site3 Site4 Site5 Site6 Average 

Labor required    3   3   3   3    3    3 3 

Time taken    1   1   1   1    1    1 1 

Local practice  Labor required  12  12   8  12    12   12 11.3 

Time taken  4   4   3   4     4    4 3.8 

Sources:  Own data   

 

Amount of seed required and yield obtained 

 

As shown in the following graph (Fig 1), the average amount of seed to plant one hectare of land 

using the improved row planter was 134kg. Whereas it was 300 kg when planting was done 

using local material. On average, planting wheat by wheat row planter had four quintals yield 

advantage over the planting by local materials.  

 

 
 Fig 1. Amount of seed required and yield obtained 

 

Profitability analysis of animal drawn wheat planter  

 

The Profitability analyses of animal drawn wheat planter was calculated using partial budget 

analysis which is useful tools in the decision process and manage to decide on alternative uses of 

resources. As result shown in the following table, net return obtained from deduction of 
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0

50

100

150

200

250

Average seed and yeild comparison

Wheat row planter  Seed

Kg/ha

Wheat row planter  Yield

quintals/ha

Local practice  Seed Kg/ha

Local practice  Yield

quintals/ha



88 
 

technology. Thus, wheat producer obtained net benefit of two thousand five hundred ninety birr 

from one hectare land.  

 

Table 3: Economic analysis using partial budget analysis 

Column 1  

Increased income due to change: 

            Column 2  

Increased costs due to change: 

Income increased due to increased yield: 

4quintals X 1400Birr=5,600Birr/day 

Cost increased due to purchase of machine: 

                                   5,000Birr 

Subtotal = 5,600Birr Subtotal = 5,000Birr 

Reduced costs due to change: Reduced income due to change: 

Reduced labor cost:  

8 Person X 80Birr = 640Birr/hec.  

Cost of seed: 66kg X 15Birr = 990 Birr  

Reduced cost of oxen: 

6oxen X 60Birr =  360Birr/hec 

 

Subtotal = 7,590 Birr Subtotal = 0 Birr 

Change in income: 

 (subtotal from Column 1 minus subtotal 

Column 2) 7,590 – 5,000 = (2,590) 

 

 

Framers` feedbacks and reaction 

 

In the process of demonstrating wheat row planter mini-field day was organized. During the field 

day, different stakeholders such as hosting farmers, non-hosting farmers, development agents, 

supervisors, experts and researchers gave their own feedbacks depending on what they observed 

during operation and by comparing it with traditional wheat planting. Participant farmers 

appreciated the demonstrated row planter for reducing labor and time required, seed use 

efficiency and additional yield obtained as a result of using the improved row planter.  

 

Conclusions and recommendations  

The demonstration results revealed that on average planting wheat by wheat row planter have an 

advantage of reducing time from3.8 days to one day to plant one hectare of land by pair oxen. It 

also reduces labor required from 11.3persons to 3persons to complete one hectare of land. In 

addition to these, planting wheat by wheat row planter had yield advantage of four quintals over 

traditional one and reduced seed needed to plant one hectare of land from approximately 200kg 

to 134kg. The feedbacks obtained from participant farmers and other stakeholders also indicated 

that the technology is useful and applicable. 
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Abstract 

The study was conducted in Digelu-Tijo and Lemu-Bilbilo districts of Arsi zone with the 

objectives of evaluating the performance and profitability of the potato digger under farmers’ 

management, enhancing farmers’ knowledge and use of the technology and creating awareness 

on the importance of potato digger technology. The experimental site and representative farmers 

were selected based on location, suitability for more farmers to visit the demonstration. Field 

day was organized to enhance farmer to farmer learning, information exchange and experience 

sharing among. All necessary data were recorded by researchers and development agents and 

analyzed using simple descriptive statistics. The result of the study revealed that the potato 

digger technology minimized frequency of plowing/digging potato by more than a half as 

compared to local plowing implement. The potato digger technology was also known to have the 

highest average exposing efficiency (95%) and lowest tuber damage (1%) than the traditional 

one. However, Participant farmers raised the technology was not fit with some farm implement. 

Based on the results of the study, the technology was recommended for further scaling up with in 

fact some modifications required to fit to the local implements.   

Key words: Potato Digger, Exposing Efficiency, Likert scale 

Introduction  

The introduction of the potato to Ethiopia was in 1858 by a German immigrant, Wilhelm 

Schimper. However, adoption by Ethiopian farmers occurred very gradually over several 

decades (Kidane-Mariam 1980). Among African countries, Ethiopia has possibly the greatest 

potential for potato production: 70 percent of its arable land – mainly in highland areas above 

1500 meter .above sea level is believed suitable for potato production (FAO, 2008). An upward 

trend in potato production might be partly due to the continuing increase in population and 

subsequent decline in the average size of farm holdings, hence pressure for agriculture to become 

more labor intensive (Medhin et. al.  2001).  These data should be treated with caution, since the 

potato, in spite of its growing importance to Ethiopia's food security, it is still widely regarded as 

a secondary non-cereal crop for which production data are not well documented. 

Despite its economic and nutritional value, potato is totally harvested traditionally with hand and 

traditional plough, which is very primitive and tiresome as it is clearly seen and reported by the 

farmers in potato producing areas. According to the information gathered from farmers, 
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harvesting a hectare of potato needs about 30 people whose daily labour cost is 30-50 birr/day. 

The harvesting system is tiresome, resulting in different injuries. 

Furthermore, a practical research conducted on hand dug potato harvesting method around 

Shashemene district confirmed harvesting potato using traditional method and by the local 

digging tool known as Qotoo/Geso resulted in great left over and damages that brings about 15-

20 % yield loss reducing its marketable yield to about to 80-85% (Kulumsa Research Center 

field report unpublished). Therefore to minimize the harvesting loss, demonstrating appropriate 

equipment (technology) is essential. 

 

Objectives of the study  

 To evaluate the performance and profitability of the potato digger under farmers’ 

management 

 To create awareness on the importance of the technology  

Research Methodology 

Description of the Study Area  

The research was conducted in two district of Arsi zone namely Lemu-Bilbilo and Digelu-Tijo 

districts selected purposively based on their potato production potential. Lemu-Bilbilo and 

Diglu-Tijo are found 56 km, and 25 km to south of Asella, the capital of Arsi zone. 

 

Site and farmer selection 

Four kebels (two from each district) were selected for demonstration. Then experimental site and 

representative farmers were selected based on location, suitability for more farmers to visit the 

demonstration site with DA and district expert. Finally, four farmers’ research groups (FRG) 

were established one trial farmer was selected from each FRGs to host the demonstration.. 

 

Technology evaluation and demonstration method 

 

Evaluation of the potato digger was undertaken by comparing it with traditional potato lifting 

implement. To do this, both result and method demonstrations were followed. Field day was 

organized to enhance farmer to farmer learning, information exchange and experience sharing. 

The experimental field was carefully selected with visual observation in such a way that each 

experimental plot would have the same density of potato. 

 

Data type and method of data collection  

 

Both qualitative and quantitative data were from primary data source. Primary data such as 

frequency plowing/potato lifting reduced, labor reduced, economic return/profitability, total 

number of farmers participated in training and field days, numbers of farmers who become aware 
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of the relative advantage of the technology, role of farmers and other stakeholders in technology 

demonstration, change in level of knowledge, skill of farmers and farmers’ opinion were 

collected through field observation, household interview, focus group discussion and knowledge 

test.  

 

Method of data analysis  

 

Simple descriptive statistics such as percentages, mean values and frequencies were used to 

analyze the collected data. 

 

Results and Discussions 

Training for farmers and extension workers 

A total of 80 farmers, 4 development agent, 4 experts and 2 supervisors were participated on the 

training. The training was given on potato harvesting methods and tools, importance and 

application of improved potato digging technologies. 

Table 1. Training given to farmers and extension workers 

Districts  Category Male  Female  Total  

Digelu-Tijo Farmers  

Development agent 

Supervisors  

Expert 

30 

1 

1 

10 

1 

- 

40 

2 

1 

2 - 2 

Lemu-Bilbilo  Farmers  

Development agent 

Supervisors  

35 

2 

1 

5 

- 

- 

40 

2 

1 

 Expert 2 - 2 

 Grand Total 74 16 90 

 

Frequency of digging and Labor reduced 

As shown in table 2 below use of improved potato digger had reduced labor required and 

frequency of digging.  The average frequency of plowing/digging required to dig one hectare of 

potato minimized by more than half when improved potato digger. In addition, digging by 

improved potato digger minimized labor required from 7 persons to 4 persons.  

Table 2. Average labor required (in persons) and frequency of digging 

Parameters Improved potato 

digger 

Traditional method 

  

Labor required       4              7 

Frequency of digging       2            4.5 
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Damage and Exposing Efficiency 

As shown in table 3 below, the demonstrated potato digger had the highest average exposing 

efficiency (93%) and the lowest tuber damage (1%).  

Table 3. Damage and exposing efficiency (in %)  

Parameters Improved potato 

digger 

Traditional method 

  

Damage of tubers (%)      1          1.6 

Exposing Efficiency (%)     93          80.5 

 

Profitability analysis of potato digger  

 

The Profitability analyses of potato digger was calculated using partial budget analysis which is 

useful tools in the decision process and manage to decide on alternative uses of resources. As 

result shown in the following table, net return obtained from deduction of increased income from 

increased cost due to introduction of potato digger technology. Thus, potato producer obtained 

net benefit of one thousand six hundred thirty five birr from one hectare of land.  

 

Table 4: Economic analysis using partial budget analysis 

Column 1  

Increased income due to change: 

Column 2  

Increased costs due to change: 

Income increased due to increased: 

 

Cost increased due to purchase of machine: 

                                   125 Birr 

Subtotal = 0 Birr Subtotal = 125 Birr 

Reduced costs due to change: Reduced income due to change: 

Reduced wage: 12person X 80 Birr= 960 Birr  

Oxen rent: 8 Oxen X 100Birr = 800Birr/hec.  

Subtotal = 1,760 Birr Subtotal = 0 Birr 

Change in income: 

 (subtotal from Column 1 minus subtotal 

Column 2) 1,760 – 125 = (1635.00) 

 

 

Farmers’ perception 

Likert scale method was used to measure respondent’s opinion/views towards the new 

technology. Among the farmer interviewed 50% had responded that it is simple to operate the 

potato digger to dig potato from the ground. About 52.5% of respondent farmer responded that 

the cost of potato digger technology can be affordable by the average farmers.  In addition, about 

62.5% of the respondent farmers also indicated it is easy to repair and maintain the technology in 

nearby blacksmith.  
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Table 4. Farmer’s response towards the technology 

No Criteria  Attributes  No of respondent Percentage (%) 

1 

 

 

Ease of operation 

 

 

Very simple  10 12.5 

Simple  40` 50 

Medium   23` 28.75 

Difficult  5 6.25 

Very difficult  2 2.5 

2 

 

Maintenance 

 

Very simple  20 25 

Simple  50 62.5 

Medium   10 12.5 

Difficult    -  - 

Very difficult    -  - 

3     

 

 

 

Price to afford 

technology 

Very low   10 12.5 

Low  23 28.75 

Medium   42 52. 5 

High   5 6.25 

Very High   -  - 

 

Problems related to the technology 

Lack of fitness to the local hoe and bending were the two major problems observed on the potato 

digger technology. The traditional hoes do not have standard hole and tip that match with potato 

digger technology. The bending problem of the potato digger particularly on heavy soils was due 

to use of production materials. 

Conclusions and Recommendations 

The result of the study revealed that the potato digger technology minimized frequency of 

plowing/digging potato by more than a half as compared to local plowing implement. The potato 

digger technology was also known to have the highest average exposing efficiency (95%) and 

lowest tuber damage (1%) than the traditional one. Farmers in the area had shown interest in 

using potato digging technology. However, the technology needs some modification with a good 

material selection and reinforcement. Therefore, the technology must be modified with its` 

implement for better exposing efficiency and reduction of post-harvest loss before it proceed to 

pre-scaling up of potato digging technology for further utilization.  
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Abstract  

Two improved food barley varieties (Gobe and Bentu) were demonstrated along with local check 

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 farmers’ 

circumstances and to raise farmers’ knowledge and skill on food barley production and 

management practices. Sites were selected in collaboration with respective district agricultural 

offices. Trainings were given for farmers, Development Agents and experts and other 

stakeholders. The Participating farmers were also capacitated through follow up exchange visits 

and field days. Recommended seed and fertilizer rate were used for the demonstration trial 

establishment. According to the results, there was no statistically significant yield difference 

between the varieties at (p<0.05).however, both Gobe and Bentu varieties have shown higher 

yield advantage over local variety showing a yield advantage of 62% and 11.5% over the local 

variety respectively. 
 

Key Words: Food barley, Demonstration, Pre-extension, rift valley, Ada mi Tulu, East shoa 

zone 

Introduction  

 

Barley (Hordeum vulgare L.) is one of the most important cereal crops in the world. It is widely 

grown fourth cereal and among top ten crop plants in the world (Akar et.al, 2004). In Ethiopian 

context barley is staple food grain. It’s especially a major food crop across the Highlands of 

Ethiopia, where it is grown by approximately 4.1 million smallholder farmers on close to one 

million hectares (CSA, 2016/17). Ethiopia is ranked twenty-first in the world in barley 

production with a share of 1.2 percent of the world’s total production (Abu and Teddy, 2014) 

with a national average production of 1.43t/ha (Rashid S., et al, 2015). Both malt and food barley 

are produced in Ethiopia. Barley is the fifth most important crop after teff, maize, sorghum and 

wheat (CSA, 2016/17). Generally, traditionally 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 also used for animal feed, hatch roofs and beddings.  

 

mailto:gtesfaye3@gmail.com
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Although barley is considered a highland crop, it is also grown in marginal and low rainfall areas 

of the country including the rift valley (Debebe, and Alemu, 2011, Shegaw, 2017). However, the 

availability and distribution of rainfall is the major limiting factor for yield in these areas. Thus, 

farmers in such areas use their own landraces or local varieties that are adaptable but with poor 

yield ability. Studies also report that critical shortage of improved barley varieties adapted to 

low-moisture conditions is a major problem; and hence, farmers are forced to grow low yielding 

varieties (Shegaw,2017). 

 

In central rift valley areas of Oromia, Ethiopia, barley is one of the crops under production next 

to maize, wheat and haricot bean. However, its production and productivity has been affected by 

different constraints apart from rainfall availability. Some of the constraints include limited 

knowledge about barley production and unavailability or lack of improved varieties. Studies also 

point out that barleys mediocre productivity in such areas is primarily due to the use of low 

yielding local cultivars in the productive system of biotic and abiotic factors and the minimal use 

of improved barley production technologies (Mulatu & Lakew, 2011). Despite the constraints 

there are opportunities for barley production and improving its productivity in such areas. The 

national agricultural research system of the country have also released different varieties of 

barley for stress areas though not yet well adopted by farmers.  

 

Basing this opportunity and to alleviate the problem of the dominance of maize in the dry land 

production system a project with an objective of introducing non-traditional crops in dry land 

Agricultural Production System using participatory variety selections(PVS) was conducted by 

Adami Tulu Agricultural Research center in the past years. One of the crops included in the PVS 

was barley. The PVS has tested four barley varieties namely Gobe, Bentu, Diribie and HB1307. 

HB1307 was late maturing and highland barley but it is used as a check and also to try out its 

wider adaptability. From the study, though experiment was affected by severe shortage of 

rainfall caused by El Nino effect, promising results were found. In addition, with all the 

challenges, farmers have shown great interest in barley production and on the varieties tried.  

 

Among the tested varieties Gobe variety was found outstanding followed by Bentu and Dirbie 

for its high grain yield. The late maturing variety HB-1307 was found low yielding as compared 

to all varieties. Gobe showed relative yield advantage of 32%, 49% and 85% over Bentu, Dirbie 

and HB-1307, respectively while Bentu showed 12% over Dirbie and 29% over HB-1307.  

 

The study also tried to see farmers’ 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 barley varieties first. After ranking the characteristics the farmers then selected the 

tried varieties.  

 

Accordingly farmers ranked yield, seed per spike and early maturity respectively as major 

characteristics they want barley varieties to possess. Based on this characteristics farmers then 
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selected Gobe and Bentu varieties, respectively. Therefore, this study was proposed with an 

objective of demonstrating this farmers’ preferred and better performing varieties (Gobe and 

Bentu) for improving barley production in rift valley areas of Oromia, Ethiopia.  

  

Objective 

 To demonstrate and evaluate the performance of food barley varieties under farmers’ 

conditions  

 To enhance farmers’ knowledge and skill on food barley production and management  

Material and Methods 

Description of the study area 

The study was conducted at Adami Tulu Jiddo Kombolcha (ATJK) district of East shoa zone, 

Oromia, Ethiopia where previous participatory variety selection of barley varieties was done. 

ATJK district is one of the districts in central rift valley of Oromia, Ethiopia. Most of the district 

ranges at an altitude from 1500 to 2300 meters above sea level; Mount Aluto is the highest point. 

Rivers found in the district include the Bulbula, Jido, Hora Kalio and Gogessa. A survey of the 

land in this district shows that 27.2% is arable or cultivable, 21.6% pasture, 9.9% forest, 15.7% 

swampy and the remaining 25.6% is considered as degraded or otherwise unusable 

(https://en.wikipedia.org/wiki/Adami_Tullu_and_Jido_Kombolcha ). The crops produced in the 

area are mainly maize, haricot bean, wheat, teff and barley.  

Site and farmers selection  

 

The trial was conducted in two kebele’s where the previous PVS was conducted. Trail farmers 

were selected in collaboration with Development agents. Farmers’ Research Group (FRG) 

approach was followed to select and organize farmers. One group per Kevele consisting of 15 

farmers was organized considering gender. From each FRG 3 trial farmers were then selected for 

the trial establishment; taking into consideration their interest to provide a land, previous 

production history of the crop, interest to involve in group and share his/her experiences.  

 

Planting material  

 

Two adaptable early maturing barley varieties (Gobe and Bentu) were used for the demonstration 

compared with local variety that farmers were using. Planting material (Seed) was prepared in 

advance before the rainy season. 

 

Experimental Design and Procedures 

 

The experiment was conducted on two Kebele’s of Adami Tulu Jido Kombolcha district. The 

demonstration fields were laid out on six farmer’s field in both Kebeles, each having three trial 

farmers. Two barley varieties were demonstrated side by side along with one local check. The 

experimental field for each variety including the check was 10 X10m2. Farmers were used as 

https://en.wikipedia.org/wiki/Adami_Tullu_and_Jido_Kombolcha
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replication. Packaged production technologies (seed rate, seed treatment, spacing, fertilizer 

management and weed management) recommended for food barley crop production were used to 

establish the trials.  

Land was prepared by farmer using oxen plow. Seeds were sown at the recommended rate of 85 

kgha-1 in rows (20cm between rows). Plots were kept free of weeds to produce a successful 

barley crop and other agronomic managements were done as per the recommendation. 

Capacity Development 

After group formation, different capacity development activities were undertaken. Training was 

given for the groups of farmers, DAs and SMS to improve their level of knowledge about barley 

production. Field visits were conducted for farmers to observe each other’s field and understand 

the difference between their management.  

Data collected 

Grain yield, costs involved and income gained were collected. 

Data Analysis 

The collected agronomic and financial data were also analyzed using SPSS and presented using 

table. Yield advantage of the improved varieties over local check was also calculated using the 

following formula and presented using table.  

Yield advantage%     = yield of improved variety – yield of local variety      X 100                                          

     Yield of local variety 

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 the district. According to the result a mean yield of 17.56 ± 3.28 qt ha, 13.55 

±3.23 qt/ha and 12.15 ±2.59 was harvested from Gobe, Bentu and local varieties, respectively. 

The varieties have no statistically significant yield difference at (P<0.05). The demonstration 

result obtained was lower than what was reported during their PVS stage (ATARC horticulture 

team, unpublished report) and also similar studies conducted at dugda district through AGP-II 

project (Dagnachew et,al., 2017). This yield difference could be associated with the rainfall and 

management differences among the farmers and the districts.  

Variety N Mean SD 

Gobe  5  17.56 ±3.28100 7.33654 

Bentu  5  13.55 ±3.23445 7.23245 

Local  5  12.15 ±2.59880 5.81109 
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Yield Advantage of the two demonstrated food barley varieties over the local  

The following table shows the yield advantage of the demonstrated Gobe and Bentu food barley 

varieties over the local barley variety.  

Varieties  Yield advantage (%)  

Gobe over local  62%  

Bentu over local  11.5%  

The yield advantage calculations show that Gobe and Bentu varieties have 62 and 11.5% yield 

advantage over the local variety, respectively  

In terms of profitability the financial analysis result show that an average return of 14,408.8 and 

10,479.00 ETB per hectare can be gained by using Gobe and Bentu varieties, respectively. 

Whereas an average return of 9,107.00 can be obtained by using the local variety in one 

production season in the study areas. 

Financial Analysis of demonstrated barley varieties along with their local check 

Location: Adami Tulu Jiddo Kombolcha  

Parameters Varieties 

Gobe Bentu Local 

Yield qt/ha (Y)  17.56  13.55  12.15  

Price (P)  980  980  980  

 TR= YxP  17208.8  13279  11907  

Variable costs           

Seed cost  900  900  900  

Fertilizer cost  1200  1200  1200  

chemicals  150  150  150  

labor cost  500  500  500  

Transport  50  50  50  

TVC  2800  2800  2800  

Fixed costs           

Cost of land  0  0  0  

 TFC  0  0  0  

TC = TVC+TFC  2800  2800  2800  

GM = TR-TVC  14408.8  10479  9107  

Profit= GM-TFC  14,408.80  10,479.00  9,107.00  
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Capacity development  

During the demonstration, after group formation, different capacity development activities were 

undertaken. Among which training is one of them. The training was conducted at on station. The 

training was given for the groups of farmers  DAs and SMS where a total of 33 participants have 

participated. The following table describes who were the participants and presented in gender 

disaggregated form. 

    

Training 

topic  

No of participants  

Farmers  Total  DA’S  Total  SMS   Total  Others  Total  Overall 

total  M  F  M  F  M  F  M  F     

Food barley 

, production 

and 

management  

15  3  18  1  1  2  2  0   2  10  1  11  33  

 

Conclusions and Recommendations 

As a follow-up of participatory variety selection (PVS) activity, the results indicated that both 

varieties demonstrated gave promising yield. They were also found to be profitable and had an 

extra yield advantage over the local variety. However, there is a lot to be improved in making 

this varieties feasible to the farming communities by decreasing the gap between demonstration 

yield and potential yield of the varieties. Therefore, the research system has to work on releasing 

more adaptable moisture stress food barley varieties. Yet, until new varieties are made available 

basing farmers’ feed backs and the extra yield advantage of the varieties over the local one Gobe 

is recommended for further scaling up. Yet, Bentu is also an additional variety which can be used 

for further scaling up activities.  
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Abstract  

The activity was conducted at Adami Tulu district of East shoa zone, Oromia, Ethiopia. 

Improved chickpea varieties (Minjar and Habru) were 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 farmers’ circumstances 

and to raise farmers’ 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, experts and other 

stakeholders. The Participating farmers were also capacitated through follow up 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 24.92 ± 1.97 and 23.33 ± 2.20 qt/ha was 

harvested from minjar and Habru varieties, respectively. In terms of economic return the results 

indicated that an average return of 60,100.00 Birr can be obtained from chickpea production in 

one production season in the study area using these varieties.  

 

Key Words: Chickpea, Demonstration, Pre-extension, Adami Tulu, East shoa zone 
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Introduction 

 

Chickpea as a one of the most important food legume has been commonly used for human 

nutrition and it is second most important among pulses in the world and being  cultivated on 

more than 11 million hectares with annual production of 9 million tons (FAO, 2007). It is a high-

value pulse crop that is adapted to deep black soils in the cool semi-arid areas of the tropics, sub-

tropics as well as the temperate areas (Joshi et al., 2001; Shiferaw et al., 2004). 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 in Ethiopia, occupied 

about 239,755 hectares of land with estimated production of 4,586,822 qt in 2014/15 and 

currently it is covers about 225,607.53 hectares of land with estimated production of 

4,441,459.26qt (CSA 2014/15 and CSA, 2016/17). 

 

In Ethiopia the major chickpea producing regions are Amhara and Oromia. According to CSA 

2016/17, the total area allocated for chickpea production in Oromia was 81,286.46 ha with 

estimated production of 1,816,060.62 quintals; out of which 16.4 was in East shoa zone. In the 

same production season in East shoa zone of Oromia the total estimated production of chickpea 

was bout 380.1quintals.   

 

Within East shoa zone the major chickpea producing district are Ada’a and Gimbichu. In other 

districts, such as Adami tulu Jiddo Kombolcha the production of chickpea is very limited despite 

its potential contribution towards alleviating mono cropping of maize and improving soil fertility 

and hence improving production and productivity. Chickpea production in the area is challenged 

by different constraints. Some of the constraints include moisture stress, rainfall variability, 

limited knowledge about its production and unavailability or lack of improved varieties. 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. The national agricultural 

research system of the country has also released different varieties for stress areas though not yet 

well adopted by farmers. Table 1 below describes some of the released chickpea varieties 

recommended for moisture stress areas along with their characteristics. 

 

Basing this opportunity and to alleviate the problem of the dominance of maize in the dry land 

production system a project with an objective of introducing non-traditional crops in the dry land 

Agricultural Production System using participatory variety selections(PVS) was conducted by 

Adami Tulu Agricultural Research center in collaboration with ICARDA. One of the crops 

included in the PVS was chickpea. The PVS has tested five chickpea varieties namely Minjar, 

Teketay, Ejere, Habru and Arerti. The varieties and their characteristics are described on the 

table below.  
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Table 1. Characteristics of chickpea varieties used for the PVS 

 

Characteristics  Arerti Habru Tektay Minjar Ejere 

Type Kabuli  Kabuli  Kabuli  Desi  Kabuli  

Days to 50% maturity 105-155  91-150  85-150  86-143  118-129  

Areas of adaptation  

Altitude   1800-

2600  

1800-2600  1800-2600  1800-2600  1800-2600  

Rainfall 700-

1200  

700-1200  700-1200  120-140  700-1200  

Yield (tha-1) 18-47  14-50  20-23  20-40  12-15  

 

From the study, though the time the PVS conducted was affected by severe shortage of rainfall 

caused by El Nino effect, promising results were found. In addition, with all the challenges, 

farmers have shown great interest in chickpea production and on the varieties tried. To see 

farmers’ preferences among the tried varieties matrix ranking was used. The ranking was done in 

such a way that farmers were let to rank preferred characteristics they look for in chickpea 

varieties first. After ranking the characteristics the farmers then selected the tried varieties. 

Accordingly, basing on their characteristics farmers selected Minjar and Habru varieties 

respectively.  Therefore this study was proposed with an objective of demonstrating this farmers 

selected varieties for in rift valley areas of Oromia, Ethiopia.  

 

Objective 

 To demonstrate and evaluate the performance of chickpea varieties under farmers’ 

conditions  

 To enhance farmers’ knowledge and skill on chickpea production and management 

 

Material and Methods 

Description of the study area 

The study was conducted at Adami Tulu Jiddo Kombolcha (ATJK) district of East shoa zone, 

Oromia, Ethiopia where previous participatory variety selection of barley varieties was done. 

ATJK district is one of the districts in central rift valley of Oromia, Ethiopia. Most of the district 

ranges at an altitude from 1500 to 2300 meters above sea level; Mount Aluto is the highest point. 

Rivers found in the district include the Bulbula, Jido, Hora Kalio and Gogessa. A survey of the 

land in this district shows that 27.2% is arable or cultivable, 21.6% pasture, 9.9% forest, 15.7% 

swampy and the remaining 25.6% is considered degraded or otherwise unusable 
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(https://en.wikipedia.org/wiki/Adami_Tullu_and_Jido_Kombolcha ). The crops produced in the 

area are mainly maize, harociat bean, wheat, teff and barley.  

Site and farmers selection  

 

The trial was conducted in two kebele’s where the previous PVS was conducted. Trail farmers 

were selected in collaboration with Development agents. Farmers’ research group (FRG) 

approach was followed to select and organize farmers. One group per Keele consisting of 15 

farmers was organized considering gender. From each FRG 3 trial farmers were then selected for 

the trial establishment.  The trial farmers were selected taking into consideration their interest to 

provide a land, previous production history of the crop, interest to involve in group and share 

his/her experiences.  

 

Planting material  

Two adaptable early maturing Chickpea varieties (Minjar and habru) were used. Planting 

material (Seed) was prepared in advance before planting.   

Experimental Design and Procedures 

The experiment was conducted on two Kebele’s of Adami Tulu Jido Kombolcha district. The 

demonstration fields were laid out on six farmer’s field in both Kebeles, each having three trial 

farmers. Both varieties were planted side by side on a plot size of 100m2 per variety. Farmers 

were used as replication. Packaged production technologies (seed rate, seed treatment, spacing, 

fertilizer management and weed management) recommended for chickpea production were used 

to establish the trials.  

 

Land was prepared by farmer using oxen plow and Plots were kept free of weeds to produce a 

successful crop stand.  Seeds were sown at the recommended rate of 110kgha-1 in rows 40cm and 

10cm between plants.  No fertilizer applications were done to the field and other agronomic 

managements were done as per the recommendation. 

Capacity Development 

After group formation, different capacity development activities were undertaken. Training was 

given for the groups of farmers, DAs and SMS to improve their level of knowledge about 

Chickpea production. Field visits and field day were conducted for farmers to observe each 

other’s field and understand the difference between their management.  

Data collected 

Grain yield, costs involved and income gained were collected. 

 

Data Analysis 

The collected yield and financial data were analyzed using SPSS and presented using table. The 

technology gap and technology index were calculated using the formulas as given by (Samui et 

al., 2000).  The technology gap shows the gap in the demonstration yield over potential yield. 

https://en.wikipedia.org/wiki/Adami_Tullu_and_Jido_Kombolcha
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The yield gaps can also be further categorized into technology index which is used to show the 

feasibility of the variety at the farmer’s field. The lower the value of technology index the more 

the feasibility of the varieties. The formulas are as follows 

Technology gap = Potential yield qt/ha – demonstration yield 

Technology index %     = Potential yield – demonstration yield       X 100 

Potential yield 

Result 

Yield performance of the two demonstrated Chickpea varieties 

The combined analysis result shows that a mean yield of 24.92qt/ha and 23.33qt/ha was gained 

for Minjar and Habru varieties, respectively. The varieties have no statistically significant yield 

difference at (P<0.05)  

The demonstration result obtained was higher than what was reported during their PVS stage 

(ATARC horticulture team, unpublished report). Furthermore the yield was found to be 

comparable with similar activity conducted with AGP-II project. (Dagnachew et, al 2017) 

Table 2: Yield performance of demonstrated Chickpea varieties 

Variety  N Mean SD  

Minjar  6  24.92 ± 1.97027 3.41260 

Habru  6  23.33 ± 2.20479 3.81881 

 

Training and Field day 

A total of 33 participants have participated in this demonstration activity, through trainings and 

40 on mini field day   

Table 3: Number of participants on training 

    

Training 

topic  

No of participants  

Farmers  Total  DA’S  Total  SMS   Total  Others  Total  Overall 

total  M  F  M  F  M  F  M  F     

Chickpea 

production 

and 

management  

 

15  3  18  1  1  2  2  0   2  10  1  11  33  
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Table 4: Number, age and sex of participants attended field day. 

 

   Frequency  Percent  

AGE  Young up to 

18  

2  5.0  

Adult 18 - 35  12  30.0  

Adult 35 -50  15  37.5  

Adult above 

50  

11  27.5  

Total  40  100.0  

SEX  M  37  92.5  

F  3  7.5  

Total  40  100.0  

Financial Analysis/ha: Demonstrated chickpea varieties at Adami Tulu Jiddo Kombolcha  

In terms of profitability the financial analysis result show that an average return of 62,326.00 and 

57,846.00 Ethiopian Birr per hectare can be gained by using Minjar and Habru varieties, 

respectively. 

Table 5:  Financial analysis result 

Location : ATJK Variety 

Parameters Minjar Habru 

Yield qt/ha (Y) 24.92 23.33 

Price (P) per quintal 2800 2800 

Total Revenue (TR)= TR= YxP 69,776 65324 

Variable costs   

Seed cost (including transport) 3300 3300 

Fertilizer cost 0 0 

Chemicals 400 400 

labour cost 1000 1000 

Cost of transport, sacks 250 250 

Total variable costs (TVC) 4950 4950 

Fixed costs   

Cost of land 2500 2500 

Total fixed costs (TFC) 2500 2500 
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Total Cost (TC) = TVC+TFC 7450 7450 

Gross Margin (GM) = TR-TVC 64,826 60374 

Profit= GM-TFC 62,326.00 57,874 

 

Table 6: Technology gap and index for Minjar and Habru Chickpea varieties at Adami Tulu Jido 

Kombolcha District 

 

Parameter 

Barley Varieties 

Minjar Habru 

Yield gap (qt/ha) 5.08 13.67 

Technology index (%) 16 36 

 

As it can calculated from the above table the technology index percentage is 16% for Minjar and 

36% for Habru varieties, respectively. Similarly both varieties show lower average yield gap 

(5.08 qt/ha and 13.67qt/ha for Minjar and Habru varieties, respectively).  

Conclusions and Recommendations 

 As a follow-up of participatory variety selection (PVS) activity, the results indicated that both 

varieties demonstrated gave promising yield. They were also found to be highly profitable. 

However, there is a lack of agronomic management practices recommended for this specific 

area. There is still a lot to be improved in making this varieties feasible to the farming 

communities by decreasing the gap between demonstration yield and potential yield of the 

varieties. Therefore, the research system has to work on releasing more adaptable moisture stress 

chickpea varieties along with their appropriate agronomic management practices. Yet, basing 

farmers’ feed backs, yield and financial returns Minjar is recommended for further scaling up.  
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Abstract  

Two cowpea varieties 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 farmers’ circumstances and to raise farmers’ knowledge 

and skill on cowpea production and management. Sites were selected in collaboration with 

respective district agricultural office experts. Trainings were given for farmers, Development 

Agents,  experts and other stakeholders. The Participating farmers were also capacitated 

through follow up exchange visits and field days. According to the results, a mean yield of 

18.0833 ±1.5qt ha and 21.1667 ± 1.75 was harvested from white wonder and Black Eye bean 

varieties, respectively. The varieties have no statistically significant yield difference at (P<0.05). 

Key Words: Cowpea, Demonstration, Pre-extension, rift valley, Adami Tulu, East shoa 

zone 

Introduction  

Cowpeas (Vigna unguiculata [L.] Walp.) are regarded as popular and important indigenous 

African legume crops by many rural communities living in less developed countries of tropical 

and subtropical Africa. They are grown as a pulse, vegetable, fodder, and as a cover crop 

(Ushamalini et al., 1998). Cowpea is a major component of the cropping systems of the drier 
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parts of the tropics, particularly sub-Saharan Africa (Signh et al., 1998). Cowpea is fast growing 

crop, which curbs erosion by covering the ground, fixes atmospheric nitrogen, and its decaying 

residues contribute to soil fertility (Fatokun et al., 2002). 

Cowpeas are mainly consumed as a favorite foodstuff in the form of dried seeds, either as flour 

or split (van Wyk and Gericke, 2000). They are a good source of carbohydrates, vitamins, and 

protein, providing more than half of plant protein in human diets in some areas of the semiarid 

tropics (Tuan and Phillips, 1992). 

The bulk of the diet of rural in Ethiopia in general and Adami Tulu Jido Komoblocha district in 

Oromia specifically consists of starchy food made from cereals. The addition of even a small 

amount of cowpea ensures the nutritional balance of the diet and enhances the protein quality by 

the synergistic effect of high protein and high lysine from cowpea and high methionine and high 

energy from the cereals (Fatokun et al., 2002). This nutritious and balanced food ensures good 

health and enables the body to resist infectious diseases and slow down their development. 

Basing this issue and to alleviate the problem of the dominance of maize in the dry land 

production system a project with an objective of introducing non-traditional crops dry land 

Agricultural Production System using participatory variety selections(PVS) was conducted by 

Adami Tulu Agricultural Research center. One of the crops included in the PVS was cowpea. 

The PVS has tested five cowpea varieties namely Tulu, White wonder, Black Eyedbean, Bole and 

Kankety. From the study, though the time the PVS conducted was affected by severe shortage of 

rainfall caused by El Nino effect, promising yield result were found. Furthermore, during the 

PVS trail there was no significant disease observed. Only ball worm infestation was found with 

the infestation level of 50% at early stage. Which was controlled by endosulphan one time spray.  

The study also tried to see farmers’ preferences among the tried varieties using ranking. The 

ranking was done in such a way that farmers were let to rank preferred characteristics they look 

for in cowpea varieties first. After ranking the characteristics the farmers then selected the tried 

varieties. Accordingly, White wonder and black eye bean varieties were found the top two 

important varieties which were selected and recommended for the area. Consequently, 

considering the importance of demonstrating of cowpea varieties in the area towards nutrition 

security this activity was initiated with the objectives of demonstrating two of the recommended 

cowpea varieties to farmers in Adami Tulu Jiddo Komolcha district of East Shoa zone.  

Objectives 

 To demonstrate farmer preferred and high yielding cowpea varieties in Adami Tulu Jiddo 

Komolcha district of East Shoa zone, Central Rift Valley of Oromia, Ethiopia. 
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Material and Methods 

Description of the study area 

The study was conducted at Adami Tulu Jiddo Kombolch (ATJK) district where previous 

participatory variety selection of Cowpea was done. ATJK district is one of the districts found in 

East Shoa, Central Rift Valley of Oromia, Ethiopia. Most of the district ranges at an altitude 

from 1500 to 2300 meters above sea level; Mount Aluto is the highest point. Rivers include the 

Bulbula, Jido, Hora Kalio and Gogessa. A survey of the land in this district shows that 27.2% is 

arable or cultivable, 21.6 % pasture, 9.9 % forest, 15.7% swampy and the remaining 25.6 % is 

considered degraded or otherwise unusable 

(https://en.wikipedia.org/wiki/Adami_Tullu_and_Jido_Kombolcha). The crops produced in the 

area are mainly maize, haricot bean, wheat, teff and barley. 

Planting materials  

Two adaptable early maturing Cowpea varieties (White wonder and Black Eye bean) were used.  

 

Experimental Design and Procedures 

The demonstration experiment was conducted on two Kebele’s of Adami Tulu Jido Kombolcha 

district on farmer’s field. Two Cowpea varieties were demonstrated side by side. The 

experimental field for each variety was 10 X10m2. 

 

The experiment was laid out using farmers as replication. Packaged production technologies 

(seed rate, seed treatment, spacing, fertilizer management and weed management) recommended 

for the Cowpea production were used to establish the trials.  

 

Land was prepared by farmer using oxen plow. Field layout was prepared and each treatment 

was assigned to experimental plots within a farmer field. Seeds were sown at the recommended 

rate of 110kgha-1 in rows 40cm and 10cm between plants. No fertilizer was applied to the field. 

Plots were kept free of weeds to produce a successful cowpea crop. 

Farmers’ selection and grouping  

Farmers’ research group (FRG) approach was followed to select and organize farmers. One 

group per kebele consisting of 15 to 20 farmers was organized considering gender. From each 

FRG; 3 trial farmers were selected for the trial established.   

 

Capacity Development 

After group formation, different capacity development activities were undertaken. Training was 

provided with an objective of improving the knowledge of participant farmers about cowpea 

production and management. The participants were farmers and DAs and SMS’s. Field visits 

https://en.wikipedia.org/wiki/Adami_Tullu_and_Jido_Kombolcha
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were conducted for farmers to observe each other’s field and understand the difference between 

their management. At the maturity stage field day was also conducted where different 

stakeholders took part.  

 

Data collected 

Grain yield, costs involved and income gained were collected. 

 

Data Analysis 

The collected agronomic and financial data were also analyzed using SPSS and presented using 

table. 

Data Analysis 

All the collected data will be analyzed using appropriate statistical tools and will be presented 

using tables and graphic representations.  

The technology gap and technology index were calculated using the formulas as given by (Samui 

et al., 2000).  The technology gap shows the gap in the demonstration yield over potential yield. 

The yield gaps can also be further categorized into technology index which is used to show the 

feasibility of the variety at the farmer’s field. The lower the value of technology index the more 

the feasibility of the varieties. The formulas are as follows 

Technology gap = Potential yield qt/ha – demonstration yield 

Technology index %     = Potential yield – demonstration yield       X 100 

                                                      Potential yield 

 

Results and discussions  

Yield performance of the two demonstrated Cowpea varieties 

The combined analysis result shows that a mean yield of 18.08qt ha and 21.16qt/ha and 

12.15qt/ha was gained for Black eye bean and White wonder varieties respectively. The varieties 

have no statistically significant yield difference at (P<0.05)  

 The demonstration result obtained was lower than what was reported during their PVS stage 

(ATARC horticulture team, unpublished report).  

Table 1: Yield performance of Cowpea varieties 

Variety N Mean SD 

Black Eye bean 6 18.0833 ±1.49257 3.65605 

White wonder 6 21.1667 ± 1.74125 4.26517 
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Training and Field day 

A total of 33 participants have participated in this demonstration activity, through trainings and 

40 on mini field day   

Table 2: Number of participants on training 

    

Training topic  

No of participants  

Farmers  Total  DA’S  Total  SMS   Total  Others  Total  Overall 

total  M  F  M  F  M  F  M  F     

Chickpea 

production and 

management  

15  3  18  1  1  2  2  0   2  10  1  11  33  

 

Table 3: Number, age and sex of participants attended field day 

Age and sex of  participating Farmers on field day 

   Frequency  Percent  

AGE  Young up to 18  2  5.0  

Adult 18 - 35  12  30.0  

Adult 35 -50  15  37.5  

Adult above 50  11  27.5  

Total  40  100.0  

SEX  M  37  92.5  

F  3  7.5  

Total  40  100.0  

 

Table 4: Technology gap and index for Black eye bean and white wonder cowpea varieties at 

Adami Tulu Jido Kombolcha District 

 

Parameter 

Varieties 

Black eye bean White wonder 

Yield gap (qt/ha) 16.92 8.84 

Technology index (%) 42.3 30.75 

 

As shown on the above table the technology index percentage is 42.3% for Black eye bean and 30.75% 

for White wonder varieties, respectively.  
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In terms of yield gap 16.92 qt/ha and 8.84qt/ha for BEB and WW varieties, respectively was observed.  

Conclusions and Recommendations 

As a follow-up of participatory variety selection (PVS) activity, the results indicated that both 

varieties demonstrated gave promising yield. However, relatively higher values were recorded in 

technology index percentage and yield gap between the potential yield and demonstration yield 

of the varieties. Showing as there is still is a lot to be improved in making this varieties feasible 

to the farming communities by decreasing the gap between demonstration yield and potential 

yield of the varieties. Therefore, the research system has to work on releasing more adaptable 

moisture stress dual purpose cowpea varieties along with their appropriate agronomic 

management practices. Yet, basing farmers’ feed backs, yield and their dual benefit both 

varieties are recommended for further scaling up works  
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Abstract 

Seven dissert type banana varieties were demonstrated at Adami Tulu Jiddo kombolcha district 

of East shoa zone with the participation of farmers selected in collaboration with district office 

of agriculture. The objectives were to multiply and promote improved banana varieties. Farmers 
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were trained and distribution, planting and other agronomic practices and managements were 

done as per the recommendation. Accordingly, mother plants of the seven varieties were 

established at on station on 500m2 to be multiplied using conventional methods of sucker 

multiplication. During the overall activity duration a total of 384 suckers were distributed and 

demonstrated. The results indicate that the highest yield (53.29 ton/ha) was obtained from Giant 

Cavendish variety followed by Williams (51.83 ton/ha) and butuzua (48.5 ton/ha).The lowest 

yield was obtained from dwarf Cavendish (23.43ton/ha). Statistically, there is no significant 

difference in yield among the six varieties, but all the varieties have significant yield difference 

with the seventh veriety (Dwarf Cavendish) except Robusta variety.  

Key Words: Banana, Demonstration, Pre-extension, Adami Tulu, East shoa zone 

Introduction  

The majority of fruit crops including banana are good source of minerals, vitamins, proteins, 

carbohydrates, fats, etc. Fruits serve as source of income for the producers and serve as a raw 

material for processing industries, e.g., orange, grape, mango, etc. In addition, fruit crops have 

decorticative and/or shade value, provide pollen and nectar for honey bees; serving as bee forage 

and have medicinal value 

Bananas (Musa spp.) are plants of tropical humid low lands. South East Asia considered the 

original home of the banana and Eastern Asia including the Philippine islands as the primary 

source. Yet, India gains the top slot by producing the largest number of bananas with 27,575,000 

tons. It is followed by China (mainland) with 12,075,238 tons. The Philippines stand on the third 

rank with 8,645,749 tons of production (world atlas, 2017) 

It is the 4th most important food Commodity with 74 m tones of annual production in the world. 

Among which 25m tones (34%) of world production is Africa. The leader producer and 

consumer countries are Uganda, Rwanda and Gabon.  

Major production in Ethiopia comes from peasant farmers. Banana clone collections are found at 

Melkassa, Werer and Jimma.  In Ethiopia, about 107,890.60 hectares of land is covered with fruit 

crops. Bananas contributed about 58.59% of the fruit crop area coverage (CSA 2016/17). Major 

suppliers of banana to major cities are south and southwestern Ethiopia (Arba Minch, Mizan and 

Tepi). In Oromia, About 27,804.46 hectares of land was covered with fruits and Bananas 

contributed about 50.88% of the fruit crop area coverage according to CSA 2016/17 report. 

In East Shoa zone banana is one of the major fruit crops along with citrus and papaya. Dessert 

type is popular among consumers and its production is at small scale and commercial level (A 

few investors). However, at farmers’ level its production is challenged by many different 

constraints, among which availability of desert type varieties/suckers is one of them. 

To solve the improved varieties shortage different varieties were introduced and adapted to the 

locality. Thus, reaching farmers with these improved varieties was important and this activity 
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was initiated with objective of multiplying and promoting improved banana varieties in Adami 

Tulu Jiddo Komolcha district of East Shoa zone. 

Objectives 

 To multiply and promote improved banana varieties in Adami Tulu Jiddo Komolcha 

district of East Shoa zone.  

Materials and Methods 

Description of the study area 

The study was conducted in selected district of East shoa zone. East shoa zone is one the 

administrative zones of Oromia regional state, Ethiopia. The zone has an area of 

10241km2and Adama town is serving as the capital town of the zone. There are 10districts 

within the zone among which Dugda and Lume districts are the study districts where this 

demonstration activity took place 

Adami Tulu Jido Kombolcha district is located at 160 km from the capital city of Ethiopia, Addis 

Ababa and 115 km from Oromia region’s and East shoa’s zonal capital Adama. The district lies 

at latitude of 7.58ºN and 38.43ºE longitudes. Its altitude ranges from 1500 to 2300 meters above 

sea level. The mean annual rainfall ranges from 750- 1000mm and the distribution is highly 

variable between and within years. The mean annual temperature ranges from 22-280C. Mixed 

crop livestock farming system characterizes the agriculture of the district. 

Mother plant establishment  

A total of 21 mother plants of seven different varieties were brought from Melkasa Agricultural 

research center and established for sucker multiplication at on station. The varieties were Jiant 

Cavendish, Dwarf Cavendish, Butuzua, Grand nine, Robusta, Williams-I, and Poyo. These seven 

varieties were used to cover a 500m2 of land area to serve as mother multiplication. Currently 

there are 112 mother plants.  

Farmers and site selection 

After suckers were multiplied on station the distribution of the suckers was conducted by 

selecting interested farmers. Consequently, one Kebele was selected at ATJK district in 

collaboration with the district. The Kebele was selected purposively taking into consideration 

availability of irrigation water and protections from livestock 

Data collected 

Fruit yield, costs and income gained involved were collected. 
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Data Analysis  

The collected data was analyzed using SPSS v 20 and presented using tables. The financial data 

was also analyzed using simple financial analysis tables and presented.  

Results and Discussions  

Yield performance of the varieties  

The highest yield obtained was from Giant Cavendish variety followed by Williams and butuzua. 

The lowest yield was obtained from dwarf Cavendish. There is no significant difference in yield 

among the six varieties, but all the varieties have significant yield difference with the seventh 

veriety (Dwarf Cavendish) except Robusta variety. The presented yield is higher than related 

studies conducted using the same varieties (Tekle et.al, 2014 and Tesfa, 2015) 

Table 1: Yield (ton/ha) obtained from the seven banana varieties  

Variety  Mean  SE  

Giant Cavendish  53.29a  8.63  

Williams-I  51.83a  7.98  

Butuzua  48.5a  8.63  

Grand nine  46.27a  5.77  

Poyo  41.74a  6.94  

Robusta  40.42ab  8.63  

Dwarf Cavendish  23.43b  6.94  

 

The following graph shows the average yield result obtained from on farm and on-station 

conditions. Accordingly, the on farm result was found to be lower than the on station result, 

which could be associated with management differences (Zenebe et.al., 2015, Chopin et.al, 

2013). 

 

Figure 1: Yield of Banana at on farm and on station 
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Financial Analysis 

The following table describes the financial analysis result. The analysis considered farm gate 

price as selling price. The variable costs used are all in hectare (ha). According to the results, the 

higher profit is obtained Jiant Cavendish followed by Williams I. The least profit can be obtained 

from dwarf cavendish variety.  
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Table 2: Financial analysis of Banana 

 
LOCATION : Adami Tulu Jiddo Kombolcha  

Parameters 

Variety 

Jiant 

Cavendish 
Williams-I Butuzua Grand nine Poyo Robusta 

Dwarf 

Cavendish 

Yield qt/ha (Y) 533.29 518.3 485 462.7 417.4 404.2 234.3 

Price (P) per quintal (14birr/kg) farm 

gate P 
1,400.00 1,400.00 1,400.00 1,400.00 1,400.00 1,400.00 1,400.00 

Total Revenue (TR)= TR= YxP  746,606.00 725,620.00 679,000.00 647,780.00 584,360.00 565,880.00 328,020.00 

Variable costs               

Sucker cost (One sucker=50irr) 180,000.00 180,000.00 180,000.00 180,000.00 180,000.00 180,000.00 180,000.00 

Fertilizer cost (Manure) 8,000.00 8,000.00 8,000.00 8,000.00 8,000.00 8,000.00 8,000.00 

Chemicals 2,800.00 2,800.00 2,800.00 2,800.00 2,800.00 2,800.00 2,800.00 

labour cost (land preparation, 

Planting, weeding, chemical 

spraying, harvesting) 

36,000.00 36,000.00 36,000.00 36,000.00 36,000.00 36,000.00 36,000.00 

Watering including its fuel 30,800.00 30,800.00 30,800.00 30,800.00 30,800.00 30,800.00 30,800.00 

Transport cost 5,000.00 5,000.00 5,000.00 5,000.00 5,000.00 5,000.00 5,000.00 

Total variable costs (TVC) 262,600.00 262,600.00 262,600.00 262,600.00 262,600.00 262,600.00 262,600.00 

Fixed costs               

Cost of land 10,000.00 10,000.00 10,000.00 10,000.00 10,000.00 10,000.00 10,000.00 

Total fixed costs (TFC) 10,000.00 10,000.00 10,000.00 10,000.00 10,000.00 10,000.00 10,000.00 

Total Cost (TC) = TVC+TFC 272,600.00 272,600.00 272,600.00 272,600.00 272,600.00 272,600.00 272,600.00 

Gross Margin (GM) = TR-TVC 484,006.00 463,020.00 416,400.00 385,180.00 321,760.00 303,280.00 65,420.00 

Profit= GM-TFC 474,006.00 453,020.00 406,400.00 375,180.00 311,760.00 293,280.00 55,420.00 
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Training and sucker distributions  

Farmers and other participants were trained and distribution, planting and other agronomic 

practices and managements were done as per the recommendation. A total of 93 participants 

attended trainings on banana production and management  

Table 3: Training of participants 

    

Training topic  

No of training participants  

Farmers  Total  DA’S  Total  SMS   Total  Others  Total  Overall 

total  M  F  M  F  M  F  M  F     

Banana 

production and 

management  

63  15  78  1  1  2  1  1   2  10  2  11  93  

 

A total of 384 suckers were distributed to participating farmers in the duration of the activity. 

Table 4: Amount of Banana Suckers distributed  

 

Banana Suckers distributed 

year 2006 2007 2008 2009 

No of suckers 33 105 108 138 

 

Conclusions and recommendations 

Banana is an important fruit crop. In this promotion activity it is understood that all the varieties 

have shown higher yield and economic returns compared to other similar agro ecologies in the 

country. Yet the promotion was limited to reaching more number of farmers with more number 

of suckers because of resource limitations and as multiplication was based on the conventional 

method of multiplications. However, banana can be multiplied using biotechnology options and 

more number of farmers could be reached. Therefore, the research system has to work wider 

multiplication and distributions through tissue culture options. 
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Abstract 

In Ethiopia, Teff is important cereal crops that 24.02% of all land under cereal cultivation is 

covered by Teff (first among all cultivated crops in terms land coverage) and contribute 17.57% 

to grain production, and third (after maize and wheat) in terms of grain production (18.57%, 

29.9 million quintals) in Ethiopia (CSA, 2015). The Teff threshing process is arduous, time 

intensive, and often keeps children out of school during harvest. In addition, grain is mixed with 

dirt, stones, and animal feces, making it unsanitary and unhealthy, and much grain is left on the 

stalk. This research aims at demonstration of teff thresher in west Shewa, Oromia. The study 

aims to create awareness on teff thresher and to improve farmers’ knowledge and skills. 

Training and demonstration was conducted to create awareness and evaluate the thresher. The 

data was collected through semi-structured interviews, Focus Group Discussion (FGD), and 

observation. The semi-structured interview guide, topic lists and to collect the primary data. The 

collected data was grouped, summarized, discussed and interpreted by theme. Then it was 

analyzed qualitatively based on the findings from observation, semi-structured interview and 

focus group discussions. The study concludes that teff thresher reduce drudgery, saves time and 

energy as compared to traditional way of threshing teff. However, it needs some modification on 

http://www.worldatlas.com/
mailto:aliyiabdulahi@yahoo.com
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to improve its efficiency and ease of transportation. The thresher is recommended for pre-scaling 

up as its efficiency and performance is better as compared to traditional way of threshing teff. 

Keywords: Pre-scale up, Termite mound driller, Termites, Western Wollega, Oromia 

Introduction  

The cereal grain teff (Eragrostis teff [Zucc.] Trotter) is one of the major cereal crops of Ethiopia, 

where it is believed to be native to Ethiopia Teff Vavilov (1951) cited in Ketema (1997). In 

Ethiopia, Teff is important cereal crops that 24.02% of all land under cereal cultivation is 

covered by Teff (first among all cultivated crops in terms land coverage) and contribute 17.57% 

to grain production, and third (after maize and wheat) in terms of grain production (18.57%, 29.9 

million quintals) in Ethiopia (CSA, 2015). Some reports indicated that Teff is getting wider 

acceptance in international market, too. As gluten-free cereal, it is getting global attention and 

becoming one of the healthy grains (The Guardian, 2014). Therefore, there is potential for Teff 

to be the second gift of Ethiopia to the world after coffee.  

 

Regardless of its economic contribution and potential, Teff is a very tiny cereal, which is 

produced in a very drudgery system and has a number of problems in production and postharvest 

management. In production, the system is very drudgery and the yield was one of the lowest 

compared to other world cereals (Assefa et al., 2013). On the other hand, Teff is also a cereal that 

was subject to loss particularly during the harvesting and threshing processes.  

 

The Teff threshing process is arduous, time intensive, and often keeps children out of school 

during harvest. In addition, grain is mixed with dirt, stones, and animal feces, making it 

unsanitary and unhealthy, and much grain is left on the stalk. According to the information 

obtained from the farmers, pre- and post- harvest losses account for more than 40% of yield loss 

in Teff. As the saying of Oromo people goes “Hamma ani badu otuu beekanii nan facaasani” 

jette xaafiini”. Meaning “Had they known how much of me is lost, they would not have grown 

me” said Teff (ATA; Teff Diagnostic Report; No, 2011). From this proverb, one can understand 

two important things: loss is serious problem of Teff farming system and knowing the exact loss 

amount is difficult. Therefore, there is clear call for the stakeholders to continue both in yield 

increasing efforts on one hand and reducing losses on the other hand. 

 

In Ethiopia, traditional methods of threshing grains (separating the grain head from the straw and 

separating the kernel from the head) such as teff includes beating the plant on the ground or 

animals walking on it.  

To overcome the above-mentioned problem Bako Agricultural Engineering Research Center 

(BAERC) developed teff threshing machine to overcome teff threshing and cleaning challenges, 

thereby decreasing tremendous teff grain post-harvest loss because of traditional method of 

threshing and cleaning, due to lack of solely threshing machine of this Ethiopian golden crop. 

The threshing capacity of the machine is highly significant with both drum speed and feeding 
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rate and not significant replication and any combination of the independent variables. As the 

feeding rate increased from 23 to 28 kg/min at constant drum speed of 700 rpm the threshing 

capacity increased from 314.1 to 366.9 kg/hr respectively. The total grand mean of threshing 

capacity of the machine is 428.9 kg/hr. As drum speed increased from 700 to 800 rpm at constant 

feeding rate of 23 kg/min the threshing capacity of the machine increased from 314.1 to 448.2 

kg/hr respectively. Increasing drum speed is attributed to the high threshing or beating force 

applied during threshing operation, that tend to consume more fuel and increase energy required 

(Merga W.,2016).   

Therefore, this activity was aimed at demonstrating teff thresher developed by BAERC to create 

awareness and to evaluate the thresher under farmers’ condition in western Shewa zone.  

 

Objectives 

• To evaluate the capacity of the teff thresher under farmers’  condition 

• To create awareness on the importance of the teff thresher 

• To improve farmers’ knowledge and skill of operation/handling of teff thresher  

Materials and Methods 

Materials 

The technology/implements used for demonstration purpose was teff thresher machine which 

was developed by BAERC.  

Description of the study area 

West Shewa is one of the zones of the Oromia Region in Ethiopia. This zone takes its name from 

the kingdom or former province of Shewa. West Shewa is bordered on the south by 

the Southwest Shewa Zone and the Southern Nations, Nationalities and Peoples Region on the 

southwest by Jimma, on the west by East Welega, on the northwest by Horo Gudru Welega, on 

the north by the Amhara Region, on the northeast by North Shewa, and on the east by Oromia 

Special Zone Surrounding Finfinne. 

Based on the 2007 Census conducted by the Central Statistical Agency of Ethiopia (CSA), this 

Zone has a total population of 2,058,676, of whom 1,028,501 are men and 1,030,175 women; 

with an area of 14,788.78 square kilometers, West Shewa has a population density of 139.21. 

While 242,352 or 6.10% are urban inhabitants, a further 53 individuals are pastoralists. A total of 

428,689 households were counted in this Zone, which results in an average of 4.80 persons to a 

household, and 415,013 housing units.  
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https://en.wikipedia.org/wiki/Central_Statistical_Agency_(Ethiopia)


122 
 

Sites selection, farmer selection and FREG formation 

Site selection 

Purposive sampling was employed to select two districts from west Shewa Zone namely Toke 

Kutaye and Ejersa Lafo based on potential production of teff. From each District, three 

representative kebele were selected purposively based on accessibility and production potential 

of teff as demonstration site. Accordingly, Imala Dawe Ajo, Kolba Ancabbi and Lenca from 

Toke Kutaye and Calalaqa Bobe, Kantata Andode and Sarawa Dhabessa from Ejersa Lafo were 

selected and used as demonstration sites. 

Farmers’ selection and FREG formation 

One hundred and two (102) farmers, 15-20 farmers per Kebele, were selected purposively and 

organized in to groups. Selection of Kebeles and farmers were done with team composed of 

researcher, experts and Development agents. Farmers were selected based on their willingness to 

host demonstration on their farm and potential production of teff. Totally, Six FREGs were 

established.  

Data collection method  

Data was collected through Semi-structured interview, Focus Group Discussion with farmers 

who attended training and participated on demonstration.Observation was also used for data 

collection by using a topic guide prepared for this purpose. 

Method of data analysis  

The collected data was grouped, summarized, discussed and interpreted by theme based on the 

data collected during interview and FGD check lists as well as field notes recorded during 

observation. Then it was analyzed qualitatively based on the findings from observation, semi-

structured interview and focus group discussion.       

Results and Discussions                                                              

Farmers training, SMS and DA’s training 

Training (capacity building) session is the integral part of the activity and was organized for 

FREG members. It was given to upgrade their knowledge and skills on principle, operation, 

management and handling of teff thresher. Accordingly, 102 farmers, 16 DAs and 7 SMSs 

participated on theoretical and practical training. The training was very useful to create 

awareness and improve their understandings that help to give suggestion and feedback during 

demonstration. After farmers and experts got training, demonstrations were organized on host 

farmer’s field. Host farmers and non-hosting farmers attended demonstration. Accordingly, 131 

male and 62 female totally 192 farmers attended demonstration.  
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Table 1: Farmers, SMS and DA’s training 

Woreda SMS DAs Farmers 

Male Female Male Female Male Female 

Toke Kutaye 4 - 7 1 43 9 

Ejersa Lafo 3 - 6 2 36 14 

Total 7 - 13 3 79 23 

 

Farmers’ opinion on BAERC’s teff thresher comparing with traditional threshing method 

Farmers, DAs and SMS who attended training and demonstration compared BAERC’s teff 

thresher in terms of time saving, and reducing post-harvest loss with traditional teff threshing 

and other types of teff threshers that was previously demonstrated in the Kebele by different 

organizations.  

Traditional method of teff threshing is done by driving cattle over to separate the grain from the 

straw and sometimes by hitting with a stick.Farmers indicated that BAERC’s Teff thresher saves 

time as it can thresh about 200 kg/hr of the same biomass which traditional teff threshing takes 

more than 12 hrs. They start threshing at 3:00 AM in the night to 5 PM after noon with a 

minimum of four persons using 10 cattle depending on amount of teff biomass.  

After the grain separated from straw, the tedious work of teff threshing is cleaning process which 

also cause for teff grain loss. However, by using thresher it needs less work for cleaning.Farmers 

indicated losses during the threshing were mainly due to eaten by cattle and the ground on which 

Teff threshing activity performed (teff stick to the soil).  In addition, as the threshing is done on 

the ground, the quality of the Teff grain is affected as it can become mixed with the soil, sand 

and other foreign matter. This affects the price of Teff and which are difficult to clean.   

One of our host farmers at Calalaqa Bobe of Ejersa Lafo sold one quintal of teff threshed by 

BAERC’s teff thresher for 1900 Birr when the market price was 1800. The price difference was 

due to the grain which was collected from the theresher was pure and clean. 

More than three types of teff thresher were demonstrated (selam type, ATA and others) and 

being used (Selam multi-crop thresher) in the Kebele , however, the result indicated that 

BAERC’s teff thresher is the best one in terms of capacity and cleaning.  The other threshers 

does not clean the grain fully as required; this leads our farmers for additional cleaning process 

and wasting of time for waiting air. Result from FGD shows that traditional threshing has 

negative effect on cattle fattening. Cattle are not fattened as needed as they spent most of their 

time on threshing. The cattle are shared with neighbors on round basis and they do not get rest 

during threshing. Respondents indicated that the thresher solved this problem. 
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Threshing capacity of teff thresher under farmers’ condition 

The average result obtained of the capacity of thresher during demonstration was 200 kg/hr. This 

capacity is reduced by half from the capacity that was obtained during development and 

modification of the machine. It should be noted here that the feeding rate and number of 

replications were not the same. 

It is recognized that the capacity of the thresher depends on different factors. Based on our 

observation on different sites its capacity depends on teff variety. It also depends on grain/straw 

ratio the amount of teff grain obtained from a given biomass of teff.   

However, the time required to thresh a given biomass of teff by using teff thresher is almost the 

same although the amount of teff grain obtained from a given biomass is different.  

Suggestions for improvement of Teff Thresher 

The farmers appreciated and preferred the BAERC teff thresher comparing with the traditional 

way of teff threshing and other types of threshers that were previously demonstrated in the study 

area. However, they suggested the following points to be considered.It is suggested that the teff 

thresher should have adjustable standing because it makes operation easy on sloppy land to keep 

the balance of the machine.It is also suggested that there should be transportation mechanism due 

to heaviness of the thresher and difficulty to take from one place to the other. Air controlling 

mechanisms is needed on the side of the thresher as the air mix the straw with grain during 

threshing.  

Conclusions and recommendations 

The study concludes that teff thresher reduce drudgery, saves time and energy as compared to 

traditional way of threshing teff. However, it needs some modification to improve its efficiency 

and easy of transportation. The thresher is recommended for pre-scaling up as its efficiency and 

performance is better when compared to traditional way of threshing teff. 
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Abstract 

In Ethiopia, termites are one of the major threats to agricultural crops, forestry seedlings, 

rangelands and wooden structures. The problem is severe in the western part of the country 

including Wollega area. Termites mound is often the primary source of apprehension and targets 

for application of pesticides and other control measures. This research aims at pre-scaling up of 

termite mound driller in East and West wollega zones, western Oromia. The study aims to create 

awareness on termite mound driller and to improve farmers’ knowledge and skills in this regard. 

The data was collected through semi-structured interviews, FGD, and observation. The collected 
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data was grouped, summarized, discussed and interpreted by theme. Then it was analyzed 

qualitatively based on the findings from observation, semi-structured interview and focus group 

discussion. The study concludes that termite mound driller saves farmers time and energy as 

compared to traditional way of digging mound with traditional implements. It has also an 

advantage in protecting contamination of chemical with human and animal during and after 

application and reduces environmental pollution of chemical.  However, it needs some 

modification on the top parts to apply chemicals easily and improving sharpness of its edge.  

Keywords: Pre-scale up, Termite mound driller, Termites, Western Wollega, Oromia 

Introduction 

Termites are abundant throughout the world (Donald and Dweight, 1970). According to Legesse 

et al. (2013) Termites are severe pests in several parts of Ethiopia, particularly in the Western 

regions of the country. They cause considerable damage to crops, rangelands, forestry seedlings, 

and wooden structures such as wooden houses, stores, fences and bridges crossing streams 

(Assefa, G., 1990). Tadese, A. (1998,) reported 45, 50 and 18 % yield losses of cereal crops due 

to termites at Bako, Didesa, and Asossa, respectively.  

In Ethiopia, termites are one of the major threats to agricultural crops, forestry seedlings, 

rangelands and wooden structures. The problem is severe in the western part of the country 

including Wollega area (Abdulahi et al. 2010). 

 

The use of organochlorines and queen removal has been in practice as a primary component of 

termitecontrol in Western Ethiopia (Emana and Gure, 1997). While the reliance on 

organochlorines stopped following its ban and shortage on the market, the use of queen removal 

became questionable because of the continued survival of the colony upon the death of primary 

reproductive. 

Mugerwa, S., et al. (2014) indicated that synthetic chemicals were used to destroy the colony. 

Nyeko and Olubayo (2005) reported that farmers mix chemicals such as Ambush, Dimethoate, 

Diazole and Thiodan with water, make a hole on top of the mound and pour the mixture into the 

hole. Mugerwa et al. (2011b) also reported this practice as the most common method of termite 

control Nakasongola in Uganda. Several farmers noted that the method deactivates the colony for 

a short period and after some time, the colony restores. This probably meant that some termites 

within the colony especially the queen might not get in contact with the chemicals. There is also 

a possibility that the amount of the chemicals mixed in water may not be enough to kill the 

colony or the active ingredients within the chemicals may not be sufficient to destroy the colony 

(Mugerwa, S., et al., 2014).  

Termite control method by the chemical has an impact on the environment and human welfare 

and has largely ignored or perceived as localized problems. Termites mound is often the primary 

source of apprehension and targets for application of pesticides and other control measures. As 

noted by Sileshi, G., et al., (2009) termite control by pesticides is likely to have adverse effects 
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on human health and the environment in at least three ways. First, direct exposure of farm 

families to pesticides could occur because people who apply pesticides usually do not take 

precautions or wear personal protective equipment. Second, people could also be exposed to 

pesticide residues by consuming termites and mushrooms from a treated termite mound. Thirdly, 

children and women can be exposed to pesticides through consumption of soil from the treated 

mound. In addition, it may pose risks on non-target organisms that inhabit termite mound or 

consume the soil (Sileshi, G., et al., 2009). 

As a result, agricultural termites have devastated a greater area of cultivated and grazing land of the 

western Oromia. Consequently, crop production and animal raring has been hardly possible. Due to 

these reasons, most of the cultivable areas get abandoned. Farmers of our mandate area or Western 

Oromia always rising as a core problem of their crop production is the mentioned type of termites. 

On zonal ADPLAC meeting held on 25 Aug 2013 at Nekemte, East Wallaga zone, one of the major 

identified bottlenecks of agricultural production was termite infestation. To solve the above-

mentioned problems BAERC has developed manual termite mound driller, which is 1 m height that 

can drill hard soil mound in 8 minutes and 42 seconds, and for soft soil mound, it takes 2 minutes 

and 30 second to drill 1 meter depth. Traditionally it takes more than 6 hrs to break a mound but 

with this implement, it takes 45 minutes. 

 

Thus, this activity was aimed at demonstrating and promoting manual termite mound driller in 

order reduce termite problems/infests which is the major bottle neck of agricultural production in 

East and West Wallagga zones.  

Objectives  

 To develop skill and  knowledge of farmers on manual termite mound driller 

 To develop local capacity for future scaling up of the technology 

 To strengthen stakeholders linkage and collaborations 

Materials and methods 

Materials 

The technology/implements used for demonstration purpose were 40-termite mound drillers that 

were distributed for FREG members. 

Description of the study area 

West Welega is one of the Zones in the Oromia Region. Based on the 2007 Census conducted by 

the Central Statistical Agency of Ethiopia (CSA), this Zone has a total population of 1,350,415, 

of whom 671,538 are men and 678,877 women; with an area of 10,833.19 square kilometers. 

West Welega has a population density of 124.66. While 146,672 or 7.39% are urban inhabitants, 

a further 2,578 or 0.19% are pastoralists. A total of 266,773 households were counted in this 

Zone, which results in an average of 5.06 persons to a household, and 250,473 housing units. 

https://en.wikipedia.org/wiki/Central_Statistical_Agency_(Ethiopia)
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East Welega is one of the zones in the central Oromia Region of Ethiopia. This administrative 

division acquired its name from the former province of Welega. Towns and cities in this zone 

include Nekemte. 

East Welega is bounded on the southwest by Illubabor, on the west by the Didessa River which 

separates it from West Welega, on the northwest and north by the Benishangul-Gumuz Region, 

on the northeast by Horo Guduru Welega Zone, on the east by West Shewa, and on the southeast 

by the Gibe River which separates it from Jimma.  

Based on the 2007 Census conducted by the CSA, this Zone has a total population of 1,213,503, 

of whom 606,379 are men and 607,124 women; with an area of 12,579.77 square kilometers, 

East Welega has a population density of 96.46. While 162,854 or 7.72% are urban inhabitants, a 

further 28 persons are pastoralists. A total of 255,534 households were counted in this Zone, 

which results in an average of 4.75 persons to a household, and 246,680 housing units. 

Sites selection, farmer selection and FREG formation 

Site selection 

Purposive sampling was employed to select two districts from East and West Wollega zones 

namely based on severity of termite infestation. Accordingly, Digga and Wama Hagalo from 

East wollega and, Gimbi and Jarso from West wollega zones were selected and used as 

demonstration sites. From each District, two representative kebeles were selected purposively 

based on accessibility and severity of termite infestation as demonstration site with team 

composed of researcher, experts and DAs. 

Farmers’ selection and FREG formation 

A total of 60 farmers, 15 farmers per Kebele were selected purposively and organized in to 

groups. Selection of Kebeles and farmers were done with team composed of researcher, Experts 

and Development agents. Farmers were selected based on their willingness and severity of their 

farm by termites’ mound. Four FREG were established.  

Data collection method  

Data was collected through Semi-structured interview, Focus Group Discussion with farmers 

who attended training and demonstration and direct observation of researchers on field while the 

farmers were drilling termite mound by using the driller.  

 

Method of data analysis  

The collected data was grouped, summarized, discussed and interpreted by theme based on the 

data collected during interview and FGD check lists as well as field notes recorded during 

observation. Then it was analyzed qualitatively based on the findings from observation, semi-

structured interview and focus group discussion.       

https://en.wikipedia.org/wiki/List_of_zones_of_Ethiopia
https://en.wikipedia.org/wiki/Oromia_Region
https://en.wikipedia.org/wiki/Ethiopia
https://en.wikipedia.org/wiki/Welega_Province
https://en.wikipedia.org/wiki/Nekemte
https://en.wikipedia.org/wiki/Illubabor_Zone
https://en.wikipedia.org/wiki/Didessa_River
https://en.wikipedia.org/wiki/West_Welega_Zone
https://en.wikipedia.org/wiki/Benishangul-Gumuz_Region
https://en.wikipedia.org/wiki/Horo_Guduru_Welega_Zone
https://en.wikipedia.org/wiki/West_Shewa_Zone
https://en.wikipedia.org/wiki/Gibe_River
https://en.wikipedia.org/wiki/Jimma_Zone
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Results and Discussions                                                              

Farmers training, SMS and DA’s training 

Training (capacity building) was the integral part of the activity and was given for FREG 

members. Accordingly, 60 farmers, 11 DAs and 9 SMS participated on theoretical and practical 

training so as to upgrade their skills on principle, operation (usage), management and handling of 

termite mound driller in Jarso, Gimbi, Diga and Wama Hagalo for 6 days (Table 1).  

Table 1: Farmers, SMS and DA’s training 

 

Farmer’s opinion on Manual Termite mound driller comparing with traditional way and 

tools for digging termite mound  

It is said that the manual termite mound driller has an advantage when it was compared with that 

of traditional tools/digging. A termite mound is drilled from three sides, two from sides and 

another from the top then applying chemicals averagely in 10 minutes depending on soil type, 

season and year of the mound which traditionally takes 2 hrs on average with 2-3 persons to 

break a termite mound. 

The comparative advantages of manual termite mound driller over the traditional tools of digging 

termite mound are:- 

Saves time and labour: - Using traditional tools, it takes two hrs averagely with 2-3 persons to 

break a mound depending on soil type, season and year of the mound. However, using the driller, 

one person can drill in 10 minutes on average in three directions. 

Saves chemical: - 1 liter of Diazinon is applied to 30 mounds when termite mound is broken by 

traditional tools and method. However, by using manual termite mound driller 1 liter of diazinon 

is applied at least to 50 mounds. It saves chemical by 40%.  

It needs small amount of chemical, as the hole drilled by termite mound driller is very small 

that helps for suffocation and increase the efficiency of chemical for killing termites. However, 

when digging by using traditional tools and methods the hole become very big and difficult to 

control air.  

Number of SMS 

trained Number of DAs 

trained 

Number of farmers trained 

M F Total M F Total Adult 

Men 

Adult 

Women 

Young 

men 

Young 

women 

Total 

8 1 9 8 3 11 40 4 10 1 60 



130 
 

Safety for grazing lands/animals/ and children: - no need to cover and protect the termite 

mound after applying chemicals when it is drilled by termite mound driller because the chemical 

directly enter into the mound.  

Suggestions for improvement 

It is suggested that it should have safety from top like what we call ‘funnel’ because the hole 

from the top is very small and exposed the applicator to chemical contact. The edge of the driller 

should be sharp and produced from hard metals. Removing the driller and cleaning it before 

applying chemicals because clogging problem happens on the hole of chemical passage after 

drilling. 

Conclusions and Recommendations 

The study concludes that termite mound driller saves time and reduces the drudgery of digging 

termite mound as compared to traditional way of digging mound with traditional tools. It has also 

an advantage in protecting contamination of chemical with human and animal during and after 

application and reduces environmental pollution.  However, it needs some modification on the 

top parts to apply chemicals easily and improving sharpness of its edge. It is recommended for 

further scaling up as its performance is better when compared to traditional tools. 
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Abstract 

Fish smoking technology is advantageous preservation methods in area where fish production is 

surplus and needs to be stored for long period. This activity was conducted in selected Oromia 

Water bodies for four consecutive years from 2014-2017 with the objective of pre-scale up of fish 

smoking technology, enhance the skill and knowledge of Fishermen and creating better linkage 

with different stakeholder. For this study water bodies were purposively selected based on fish 

production potential and from each water bodies. Fishery cooperative were selected based on 

convenience of the site to disseminate the technology, land ownership, market access, 

accessibility for all fishery cooperative and interest of fishermen in collaboration with experts of 

the respective Zone and districts. After awareness creation about technology, Altona Oven was 

constructed at each selected water body. Personal observation, informant interviews and group 

discussion were used as data collection methods. Descriptive statistics was used for quantitative 

data as well as explanation of ideas and feedback was analyzed using qualitative narration. At 

each site One FREG members having from 12-30 fishermen and a total of five FREGs were 

established to popularize the technology. A totally of 116participant were participated on 

awareness creation. Mini field day was organized in collaboration with stakeholders at each 
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districts and a total of 152 participants were participated on the event. The fishermen feedback 

indicated that fish smoking technology was highly preferred by the fishermen in the area due to 

low cost, easy to implement, good test and time effectiveness. Since the fish smoking technology 

have positive feedback from fishermen it is recommended for Livestock and fishery offices at 

district and zonal levels in collaboration with other stakeholder to work on the wider scaling up 

of this technology.  

Keywords: Pre-scaling up; Fish smoking; Fishermen; FREG; Altona Oven. 

 

Introduction  

The Ethiopian economy is heavily dependent on the agricultural sector. The agricultural sector 

suffers from poor cultivation practices and frequent drought, but recent joint efforts by the 

government of Ethiopia and donors have strengthened Ethiopia's agricultural resilience, 

contributing to a reduction in the number of Ethiopians threatened with starvation (EEP, 2014).  

Being the dominant sector, agriculture contributes about 46.3% of the total gross domestic 

product (GDP), 60% of exports, and 80% of total employment (EE, 2015). The country depends 

on the inland waters for the supply of fish as a cheap source of animal protein. It can also 

indirectly contribute by providing revenue for purchasing food for deficient areas (Dawit et al., 

2013a). The country has a number of lakes and rivers with substantial quantity of fish stocks. 

There are 10 major lakes with a total area of 7,400 km2 and a combined length of 7,185 km of 

major rivers. Many artificial water bodies have also been stocked with fish for fishery (Brook, 

2012).   

 

Fisheries production in Ethiopia is under-exploited while current demand exceeds supply by 

about four-fold. One of the big and immediate challenges of the country is addressing the 

problems of food security and poverty. Artisanal freshwater fishery is one of the most important 

economic activities in Ethiopia (FAO, 2012). Improvements in fishery sector would contribute to 

poverty alleviation and environmental sustainability in Ethiopia (Global Fish Alliance, 

2010).Still some nations have limited access and supply to fish and fishery products with little 

awareness in new technology. Fish is a highly nutritious food for providing high quality protein 

and income to many people in the developing world. In Africa, 5% of the population (35 million 

people) depends on the fisheries sector for their livelihood (Davies, 2009). However, fish is one 

of the most perishable of all the foods because it is a suitable medium for growth of 

microorganisms after death (Ojutiku et al, 2009).  

 

Fish preservation is the method of extending the shelf life of fish and other fishery products by 

applying the principles of chemistry, engineering and other branches of science in order to 

improve the quality of the products. Preservation prolongs shelf life and increases protein 

availability to people throughout the year. Post-harvest, handling, processing and transportation 

of fish require particular care in order to ensure proper quality and safety. Retaining the 

nutritional value of the fish, preserving the benefits of its rich composition and avoiding costly 
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and debilitating effect of fish-borne diseases are vital. Many different techniques have been used 

to preserve fish quality and to prolong shelf life. Techniques are designed to inhibit or reduce the 

metabolic changes that lead to fish spoilage by controlling specific parameters of the fish and/ or 

its environment. 

 

Fish is made up of 70-84 % water, 15-24 % protein, 0.1-22 % fat and 1-2 % minerals. Fish 

invariably become putrid within a few hours of capture unless they are preserved or processed in 

some way to reduce this microbial and autolytic activity. Given the perishable nature of fish, a 

satisfactory method for prolonging the shelf-life of fish products that ensures quality and a 

continuity of supply with a minimum of waste has been the ultimate goal. If fish is not sold fresh, 

preservations methods should be applied in order to extend shelf life. Salting, smoking and 

drying have all continued as preservation techniques virtually unaltered from prehistory to the 

present day.  

 

Smoking is a process of treating fish by exposing it to smoke from smoldering wood or plant 

materials. This process is usually characterized by an integrated combination of salting, drying, 

heating and smoking steps in a smoking chamber. It is based on the concerted action of enzymes 

and heat which bring about protein and lipid changes in the salted raw material, partial 

dehydration, further decrease in water activity (aw) by the added salt and impregnation with 

smoke components. Smoking is a method of preservation affected by the deposition of naturally 

produced chemicals resulting from the pyrolysis of wood in combination with drying and after 

salting (Abera, 2010). The reasons for smoking fish are varied but, the process has proved 

relevant to: prolonging shelf life, enhancing flavor, reducing waste at times of bumper catches, 

storing for the lean season, increasing protein availability to people throughout the year, making 

fish easier to pack, transport and market. It was noted that, 40 Kg the fire wood (fuel) is required 

to smoke 100 Kg of fish using Altoona oven (Abera et al., 2009).  

 

From the result of evaluation and verification fish smoking technology was done from 2009 to 

2013 year in different major sites of Oromia water bodies. Fish smoking technology was verified 

at Gedab Asasa, Dole, Kotola, Korkeadi, Beseka and Koka reservoirs. The responses of 

fishermen indicate that the technology is best option to decrease postharvest lose when the 

production is high and increases their income. All fishermen and other stakeholder who 

participate on demonstration through whole process agreed with the ideas of wider dissemination 

of the technology at selected Oromia water bodies. Based on the result of first demonstration, 

pre-scaling up in fish smoking technology was initiated to popularize at fish potential Lakes, 

Rivers and Reservoirs. 

Objectives 

 To pre-scale up of Fish smoking technology in the study area. 

 To enhance the skill and knowledge of Fishermen in Fish smoking technology.  
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 To enhance better linkage with Fishermen, Researcher, Development Agent and other 

stakeholder.  

 

Methodology  

Description of the study area 

The research was conducted  in East Showa Zone at Lake Zeway , West Hararghe Zone at 

Chercher Lake , Horo Guduru Welega Zone at Finchawa Reservoirs, Guji Zone at Genale Rivers 

and Jima Zone at Gelgal-gibe Reservoir from 2014-2017.  

Lake Zeway 

Lake Zeway is one of the freshwater Rift Valley lakes of Ethiopia. It is located about 160 

kilometers South of Addis Ababa. The districts holding the lake’s shoreline are Adami Tullu Jido 

Kombolcha, Dugda and Zeway Dugda. On the average, the lake is located at an elevation of 

1650 meter above sea level and the lake is shallow and has an open water area of 434 km2 and 

shoreline length of 137 km, a maximum depth of 8.9 m and an average depth of 2.5 m (Von 

Damm and Edmond, 1984). The maximum length and width of the lake is 32 km and 20 km, 

respectively (LFDP, 1997).There are two main feeder rivers to L. Ziway; namely, Meki 

originating from Gurage Mountains in the north-west and Ketar from the Arsi Mountains in the 

east; and it has one out flow in the south through Bulbula River, draining into Lake Abijata. Lake 

Ziway contains five main Islands: Tullu Guddo (4.8 km2), Tsedecha (2.1 km2), Debresina (0.3 

km2), Funduro (0.4 km2) and Gelila (0.2 km2). Debresina and Gelila have only a few 

inhabitants, the other three are inhabited by several hundreds of people (Yared, 

2003).Technologies such as fish smoking technology was demonstrated at Tullu Gudo under 

Lake Zeway condition. 

Chercher Lake 

Charcher Lake is located in West Hararghe Zone of Oromia Regional State. The Lake has an area 

of 800 hectares.   The lake is found in eastern part of the country in Hararghe Zone, and 362 km 

far from the capital city, Addis Ababa.  The lake is located at an elevation of 1650 meter above 

sea level and have 1.5m mean depth.  

Finchawa Reservoir 

Finchawa reservoir is one of the reservoirs in Ethiopia used for hydroelectric power generation. 

The reservoir is found in the Western part of the country in Horro Guduru Wollega Zone, 286 km 

far from the capital city, Addis Ababa. The reservoir, situated at 9°33’N/37°24’E is surrounded 

by four administrative Woredas, namely Jimma Genet in South-West, Horro in West, Guduru in 

East and Southeast and AbayChoman in North and Northeast. It has an area of about 350 km2 at 

an elevation 2000 m.a.s.l. The reservoir has a mean depth of 7 m, maximum depth of 17 m with 

the temperature of 230C, dis-solved oxygen 9.4 mg/l, pH 6.4, conductivity 78.3 µs/cm and 
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suchiDisk of 130 cm. The reservoir has an out flow called river Finchawa which generates the 

Electric power and also used for irrigation (Finchawa sugar Factory) then join with river Abay.  

Genale River  

The south western parts of eastern high land of Ethiopia are mainly drained by Genale and Dawa 

rivers. According to materials published by the Ethiopian Central Statistical Agency, the Ganale 

has a total length of 858 km (533 mi), of which 480 km (300 mi) are inside that country. Genale 

River which forms the border between Bale and Borena Zones, and lies to the east of the Borena 

Zonal capital, Negele. The Genale River forms a major part of the Genale–Dawa–Weyb basin, 

the third-largest in the country in terms of land area, draining 168,000 km² of southern Ethiopia. 

The river rises in the Sidamo highlands, flowing south-east to Dolo on the Somalia border. The 

major tributaries are the Welmel, Dumal and Web, all originating in the Bale Mountains. The 

lower section of the Genale river valley is described under Bogol Manyo–Dolo 

Gilgel-gibe Reservoir 

Gilgel-gibe reservoir is located 250 km Southwest of Addis Ababa and 75 km Northeast of 

Jimma City. It covers an area of 51 km2 at an altitude of 1670 meters above sea level. The four 

districts bordering the reservoir are Omonada, Sekoru, Tiroafeta and Kersa with 6, 4, 5 and 2 

Kebeles (smallest administrative unit) within ten kilometers from the shore line of the dam, 

respectively. 

 

Site and Fishermen cooperative selection   

For this study water bodies were selected purposively for pre-scaling up of Fish smoking 

technology package based on fish production potential by Batu Fish and Other Aquatic Life 

Research Center technical staff in collaboration with experts of the respective Zone and districts. 

At the beginning of the implementation awareness creation was made to introduce the objective 

of the activity and expected output. Five water bodies namely Lake Zeway from East Shoa, 

Chercher Lake from West Hararghe Zone, Finchawa Reservoir from Horo Guduru Welega Zone, 

Genale River from Guji Zone and Gilgel-gibe Reservoirs from Jima Zone selected purposively 

based on convenience of the site to disseminate the technology. From these water bodies one 

fishery cooperative was selected purposefully based on land owned, market outlet, accessibility 

for all fishery cooperative on the water body and interest of fishermen. One FREG was 

established at each site and a total of five FREGs established for this technology.  

 

Materials  

A material needed to conduct this pre-scaling up activity was basic research raw materials to 

produce Altona Oven.  In addition to Altona smoker, the other inputs required to prepare smoked 

fish are salt, plastic bucket, acacia woods/fuel, trays, round iron (6 mm), knife, processing table, 

fresh and uniform fish, fire, timber and nails. 

https://en.wikipedia.org/wiki/Central_Statistical_Agency_(Ethiopia)
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Altona Oven construction  

Different procedures of smoking have been developed in various parts of the world in 

accordance with the properties of the locally available raw materials, the prevailing weather 

conditions, and the general level of technology. For under taking fish smoking technology, 

Altona Oven is one of the main components to implement the activity. The oven originated in the 

former Federal Republic of Germany and was introduced in the 1970s by the German Volunteer 

Service to fish smokers at Biriwa, a fishing community in the Central Region of Ghana.  

 

After arranging all necessary material Altona Oven was constructed in participatory approach at 

each site with FREG members and other stakeholder. The oven consists of two compartments: 

combustion/ firing chamber which can be constructed from burnt bricks or mud bricks or cement 

bricks (Fig. 1), with a stokehole at the bottom of the front wall and the smoking unit, which is 

fixed by concrete on top of the combustion chamber, is enclosed and has a chimney. The 

standard dimension of oven is (figure 2.2)170 cm (width) x 150 cm (length) x 202.5 cm (height). 

The dimension of adopted oven is 100 cm (width), 128 cm (length) and 175 cm (height). The 

fish are skewered through the eyes with metal rods and hung in the enclosed chamber for 

smoking. 

 
Figure 1.Front view of adopted simple Altoona oven 

Before taking smoking the fish were gutted and washed using clean water and salting. Smoking 

requires a certain amount of drying prior to smoking to help produce the pellicle. Racking or 

hanging of fish aids in the formation of the pellicle, reduces drying time during smoking and 

provides maximum exposure of the fish to the smoke. So it was hang to drip either on racks or in 

the kiln. The fish are skewered through the eyes with metal rods and hang in the enclosed 

chamber for smoking.  
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Figure 2. Fish gutted, brined and tendered ready for smoking using Altoona oven 

Methods and technology transfer approaches 

FREGs were used for this technology pre-scaling up at selected site. At each site one FREG 

which contain 15 to 30 Fishermen was established and all activities were undertaken with these 

FREG members, Development Agents and experts. Practical training was given twice at each site 

related to fish smoking technology. After awareness creation about technology Altona Oven 

construction were done at each site for consecutive four years at selected water bodies and 

fishery cooperative by Researcher, technical assistance from the center, FREGs members, 

Development Agent, Zone and Districts level fishery experts.  

Method of data collection and analysis 

Primary data on water bodies and fishermen cooperative selected, FREGs established, 

fishermen’s, Development Agents and experts trained, Altona Oven constructed, feedback and 

attitudes of the fishermen towards the technology were collected from the site through personal 

observation, informant interviews and group discussion. Secondary data also collected from 

respected Woreda livestock office, literature and research reports. Quantitative data analyzed 

using descriptive Statistics like mean and percentage and presented in table. On the other hand 

data that cannot be captured through quantitative analysis was analyzed qualitatively using 

explanation of ideas and opinion.  

 

Results and Discussions 

Training for fishermen and other stakeholders 

The project key stakeholder fishermen’s, Development Agent and experts capacity built through 

two round theoretical and practical trained conducted at respected site. Training given mainly 

focused on Fish smoking technology. Besides training, FREG member, DAs and experts were 

participate on regular fish smoking technology establishment such as material preparation, Oven 

construction, fishselection, gutting, brining/salting, racking/hanging, drying and smoking at each 

pre-scaling up sites for four consecutive years. As indicated in table 1, a total of 101fishermen, 8 

Development Agents and 7 Fishery Experts were participating in training program. Extension 



138 
 

agent and participant fishermen disseminate information shared from training to non-participant 

fishermen. Participatory training method was followed during implementation of training 

program for sharing knowledge’s, skills and experience on fish smoking technology. 

Table: 1 Training participants on fish smoking technology  

Year  Site  Fishermen Development Agent  Experts 

Male Female Male Female Male Female 

2014 Chercher lake 12 0 1 0 2 0 

Zeway lake 27 0 3 0 2 0 

2015 Finchewa Reservoirs 15 0 1 0 0 0 

2016 Genal Revers 13 1 1 0 0 0 

2017 Gilgal-gibe Reservoirs 33 0 2 0 3 0 

Total 100 1 8 0 7 0 

    Source: Own results, 2014-2017. 

 
Mini Field day 

Mini field day was jointly organized in collaboration with Zone and Districts level Livestock and 

Fishery offices and participants Fishermen at Lake Zeway, Chercher Lake, Genale River, Gilgle-

gibe and Finchawa reservoirs to create opportunities for stakeholders to see and learn from the 

demonstration promotions and evaluation the performance of technology and get fishermen 

feedback for better improvement. Over a four years project implementation period between 

2014-2017 years a total of 153 participants have attended the program. At each site on the 

objective fish smoking technology brief explanation was given for participants. Stakeholder from 

FREGs and non FREG member participate and evaluate the technology. On the field work 

Fishermen, Administrators, Researcher, Experts, Development Agents and other stakeholders 

were invited to give feedback. All participants were give positive response with the technology 

at each site.  

Table 2: Participants of mini field day in four years 

Year Site  Total 

participant 

Fishermen  Das Experts Local 

farmers 

Researcher 

2014 Chercher lake 19 12 1 2 2 2 

Zeway lake 39 27 3 2 5 2 

2015 Finchewa 

Reservoir 

34 15 1 - 16 2 

2016 Genal River 18 13 1 - 2 2 

2017 Gilgel-

gibereservoir 

43 30 2 3 6 2 

Total 153 97 8 7 31 10 

Source: Own results, 2014-2017. 
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Economic advantage of the technology  

Simple calculation was done to determine net benefit using variable cost and income generated 

from selling smoked fish per smoking cycle. The Altona Oven is a fixed asset and use for 10 

years after once established. The product is layered with salt at 10% of the weight of the fish to 

be salted and in average a total of five fish is measured 1kg in weight. The technology handled 

120 fish population (24kg) in one smoking cycle. The total cost of the technology per smoking 

cycle was 387 Ethiopian birr and in average the fishermen sold the smoked fish at local market 

with 10 Ethiopian birr. From this the fishermen gain 6.77 Ethiopian birr per fish and generated a 

total of 813Ethiopian birr per smoking cycle. 

Table 3: Financial gain per smoking cycle 

Items  Cost 

Fire wood/Fuel cost 35 birr 

Salt cost 12 birr 

Fish cost 240birr 

Labor cost 100 birr 

Total cost  387birr 

Income gained per smoking cycle 1,200birr 

Net benefit per smoking cycle 813birr 

Source: Own results, 2014-2017. 

 

Fishermen’s feedback  

Among the fishermen interviewed at Finchewa  Reservoir 93.33%, 86.66%, 80% and 100% were 

respond that Fish smoking technology is good as it needs low cost(use locally available raw 

material and easy to implement), provides good taste,it is time effective(take only three hours) 

and reduces post-harvest loss respectively. In general, the result of assessment feedback revealed 

that smoking technology was highly preferred by fishermen in the study area as it provides 

additional income and produce positive feature for improving women participation in fishing 

activities. 

Table: 4: Fishermen feedback on the technology  

Parameter  Finchewa 

Reservoirs(N=15) 

Genal River (N=14) Gilgal-gibe Reservoirs  

(N=33) 

Item Freq. % Item Freq. % item Freq. % 

Low cost Yes  14 93.33 Yes 13 92.86 Yes 28 84.85 

No 1 6.67 No 1 7.14 No 5 15.5 

Good test Yes  13 86.66 Yes 13 92.86 Yes 29 87.88 
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No 2 13.34 No 1 7.14 No 4 12.12 

Time 

effective 

Yes  12 80 Yes 10 71.43 Yes 25 75.76 

No 3 20 No 4 28.57 No 8 24.24 

Reduce post- 

harvest loss 

Yes  15 100 Yes 14 100 Yes 32 96.97 

No - - No - - No 1 3.03 

Source: Own results, 2014-2017. 

 

After pre-scaling up, the wider scaling up/out activities will be owned and huddled by Oromia 

Livestock and fishery office in collaboration with different key actors in the area with close 

supervision by Batu Fish and Other Aquatic Life Research center. Furthermore, this result was 

presented to link the relevant stakeholders (BFAALRC, Fishermen, Oromia Livestock and 

Fishery office) for sustainability of the technology.   

 

Conclusions and recommendations 

Smoking is a process of treating fish by exposing it to smoke from smoldering wood or plant 

materials. This process is usually characterized by an integrated combination of salting, drying, 

heating and smoking steps in a smoking chamber. At each site One FREG members having from 

12-33 fishermen and a total of five FREGs were established to popularize the technology. A 

totally of 101 fishermen, 8 Development Agent and 7 experts were participated on awareness 

creation. Mini field day was organized in collaboration with stakeholders at each districts and a 

total of 152 participants were participated on the event. The result of assessment feedback 

revealed that smoking technology was highly preferred by fishermen in the study area due to it 

need low cost, good test, time effective, reduce post-harvest loss, income change, and produce 

positive feature for improving women participation in fishing activities. 

 

Generally, since the fish smoking technology have positive feedback from fishermen and 

economic feasible in the study area, we recommend to Livestock and fishery offices at Districts 

and Zonal level in collaboration with other stakeholder should work on the wider scaling up of 

this technology. But, as Fishing activity is very sensitive to environment the current situation of 

the country as well as the study area should be consider related to fish production, fishermen 

status before scaling out of the technology.  
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Abstract  

Chickpea is important as food, feed and income generating crop for farmers. However, 

production of chickpea at Adola Rede district was not known due to lack of seed and farmers’ 

knowledge of chickpea production. Thus, this study was designed to demonstrate the new 

varieties of chickpea to farmers and measure change in level of knowledge of farmers on 

chickpea production. Six experimental farmers planted Dalota and Habru variety on the area of 

100m2. Training on agronomic practices and recommended packages of chickpea was given for 

selected farmers, development agents and subject matter specialists. Field day was arranged in 

order to create demand and popularize chickpea in the study area. The average yield of the two 

demonstrated varieties; Dalota and Habru was 18.83qt/ha 14.23 qt/ha respectively. The 

economic evaluation result also showed that demonstration of chickpea in the study area was 

profitable since the net farm income of 28897 ETB/ha and 20872 ETB/ha was obtained for 

Dalota and Habru varieties respectively. The knowledge test result indicated that majority of 

farmers (83.33%) owned moderate level of knowledge of chickpea production. Dalota variety 

was preferred more by farmers due to its disease and insect resistance, better yield and high 

number of pod per plant. Thus, Dalota variety should be scaled up to many farmers. Research 

centers including Bore Agricultural Research Center should also adapt new variety with traits 

preferred by farmers.  

 

Key Words: Dalota, Habru, Demonstration, Knowledge, Item analysis, Reliability 

 

Introduction  

Chickpea (Cicer arietinum L.) is an important pulse crops grown in Ethiopia because of its 

multiple functions. It is a key component of the daily diet, and thus important protein source for 

Ethiopian households who cannot afford animal products. Recently, the studies conducted by 

Megersa et al. (2018); Bereket and Abdirazak (2018) also indicated that chickpea has a great 

economic merit in Ethiopia providing a cheap source of protein for human diet and animal feed, 

and as a source of alternative cash income to the farmers and foreign currency to the country. 

Performing well on residual moisture, chickpea also allows farmers to harvest two crops in a 

growing season (cereal followed by chickpea), boosting their food supply and income (Yasin and 

Genene, 2018; Endalkachew et al., 2018). Chickpea improves the soil N status and reduces the 

cost of farmers for N fertilizer for subsequent crop production (Tena et al., 2016).  

 

mailto:bsshkbd@gmail.com
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Chickpea is a less labor-intensive crop and its production demands low external inputs compared 

to cereals. The total land coverage and yield of chickpea in Ethiopia are estimated to be 

225607.53 hectares and 444145.93 tons, respectively (CSA, 2017). Despite its nutritional values 

and high economic importance, the national average yield of chickpea is still lower (1.97 t/ha) 

than the potential of up to 5 t/ha on experimental stations (Fiker, 2016). In Ethiopia chickpea 

yield is limited by lack of improved varieties, pests, diseases, drought, poor cultural practices and 

lack of varieties adapted to different agro-ecological zones (Goa, 2014; Megersa et al., 2018).  

 

In the study area; Guji zone, chickpea was not so far under production (Deresa et al., 2018). In 

Adola Rede district, the production of chickpea is not known by farmers. Thus, we proposed on 

farm demonstration and evaluation of chickpea varieties on farmers’ fields in order to evaluate 

the yield and profitability of improved chickpea under farmers’ management and to improve 

farmers’ knowledge and skills on production of improved chickpea varieties. 

 

Materials and Methods 

Description of study area 

Adola Rede district is located south of Addis Ababa at 468KM away from the Addis Ababa. The 

district is bordered by Ana Sora district in the North, Wadera district in the South and Odo 

Shakiso in the West and Girja district in the East directions. The district has an altitude range of 

1350-2340 meter above sea level, mean annual rainfall of 1000mm and annual average 

temperature of 280C. Mixed farming, mining and forest production are the major livelihood 

activities of Adola Rede farmers. Adola district has diverse agro-ecologies which are suitable for 

production of different crops. The rainfall pattern of the study area is bimodal for lowland and 

midland areas and uni-modal for highland parts. Sandy, clay and silt are the major soils of Adola 

Rede district. The major crops produced in the area includes maize, tef, haricot bean, chat, coffee 

and the others. The black soil characteristics of the area make it potential for production of 

chickpea.  

  

Sample Size and Research Design 

Two kebeles were purposively selected based on convenience for monitoring and evaluation and 

chickpea production potential. The activity was conducted in 2017 and 2018 cropping season. 

From each kebele 15 farmers were selected and grouped into one Farmers Research Group 

(FRG). The demonstration trial was conducted on six experimental farmers’ fields selected from 

the two established FRGs. Since there is no local variety or standard check in the study area only 

the two improved chickpea varieties namely Dalota and Habru were planted side by side on a 

plot sized 100m2 replicated on six different farmers. Row planting method was used with 10 cm 

between plant and forty (40) cm between rows. Recommended seeding rate of 100Kg/ha and 

fertilizer (NPS) rate of 60kg/ha was used.  
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Knowledge Test 

Development of items 

Items regarding chickpea production were developed by Agricultural Extension Researchers of 

Bore Agricultural Research Center. 36 items were prepared based on uncertainty, simplicity and 

representativeness. A comprehensive dictionary of psychological and psychoanalytical terms 

(1961) defined knowledge as a body of understood information possessed by an individual or by 

a culture. Knowledge is totality of understood information possessed by an individual. A 

knowledge test has been defined by Bloom et al. (1955) as a test which refers to those behavior 

and test situation which emphasized the remembering by the recall of ideas, material or 

phenomena. For this study knowledge was operationalized as the information obtained, 

understood and applied by farmers on chickpea production. 

 

Item analysis 

The item analysis was done in line with techniques used by Jha and Singh (1970) which yielded 

three kinds of information viz., index of item difficulty, index of item discrimination and index 

of item validity. The index of item difficulty indicated the extent to which an item was difficult 

to understand while the index of item discrimination was to find out whether an item really 

discriminating a well-informed farmer from a poorly informed one. The index of item validity 

provided the information on how well an item measured or discriminated in agreement with rest 

of the test. 

 

The 36 items were administered to 24 (17 male and 7 women) farmers. Items contains yes or no, 

true or false and explain types. Each correct answer was given ‘1’ score while wrong answer was 

awarded ‘0’ mark. Thus total score secured by all individual farmers on 36 items for correct 

answers was the knowledge score on chickpea production. The scores obtained by 24 farmers 

were arranged in descending order and divided into six groups i.e. 4 farmers in each group. The 

groups were named as G1, G2, G3, G4, G5 and G6. The range of scores obtained by the farmers 

of six groups were described in Table 1 below. 

 

Table 1: chickpea knowledge range scores obtained by the farmers (N=24) 

 

Group number G1 G2 G3 G4 G5 G6 

Score range 34-35 33 31-32 29-30 26-28 20-25 

Number of farmers 4 4 4 4 4 4 

 

For the purpose of item analysis, the middle two groups G3 and G4 were eliminated keeping four 

extreme groups with high and low scores. This agreed with Wiersma and Jurs (1990) that the 

upper and lower maximized differences in normal distribution and it provided enough cases for 

analysis. The data related to the correct response for all the items in respect of these four groups 
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were tabulated for calculating the difficulty and discrimination indices. Selection of items for 

final format of the knowledge test was done based on the following criteria: 
 

Item difficulty index-P  

 

The index of item difficulty was worked out as the percentage of the respondents answering an 

item correctly. The assumption in this item index of difficulty was that the difficulty is linearly 

related to the level of farmer’s knowledge about chickpea production. When a farmer answers an 

item, it was assured that the item was less difficult than his/her ability to cope with it. The higher 

this proportion, the lower the difficulty and vice-verse. It was calculated by following formula: 

       𝑝𝑖 =
𝑛𝑖

𝑁𝑖
x100…………………………………………………………… (1) 

Where, 𝑝𝑖= Difficulty index in percentage of the ith item,  𝑛𝑖= Number of respondents giving 

correct answer to ith item, 𝑁𝑖= Total number of respondents to whom the ith item was 

administered.  

An example of calculation of Difficulty Index (Pi) of item no. 24 is presented below:  

 

𝒑𝟐𝟒 =
𝒏𝒊

𝑵𝒊
𝐱𝟏𝟎𝟎= 𝒑𝟐𝟒 =

𝟐𝟎

𝟐𝟒
𝐱𝟏𝟎𝟎=83.33 

 

Note:  

1) Range of P values for final selection of the item was 45 to 92 percent.  

2) The P values for all items were listed in Table 8. 
 

Calculation of discrimination index 

 

Item discrimination index indicates the ability of the item to differentiate the well informed 

farmers from the poorly informed ones. The higher the discrimination index, the better the 

discriminability of the item. A highly discriminating item indicated that farmers with high scores 

in the examination got the item correct whereas farmers who had low scores got the item wrong. 

The E1/3 formula was used in the present study for calculating the discrimination index. The 

formula used was as follows: 

             

               (S1+S2) - (S5+S6)  

E1/3 =       ------------------------ ………………………………………………. (2) 

                             N/3  

 

Where, S1, S2, S5 and S6 were frequencies of correct answer in the group of G1, G2, G5 and G6 

respectively. N= Total number of farmers in the item analysis. 
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Example. Discrimination index of item 24 was calculated below 

 

                      (4+4) - (3+2)  

E1/3 =       --------------------- = 0.375 ≈ 0.38 

                             24/3 

Note:  

 

1) Discrimination index (E1/3) above 0.20 was considered for final selection of the item  

2) The E1/3 values for all items were listed in Table 8. 

 

 Point bi-serial correlation 

 

The main aim of calculating point bi-serial correlation was to work out the internal consistency 

of items that is the relationship of total scores to a dichotomized answer to any given item. In a 

way, validity power of item was computed by correlation of individual item of whole test. Point 

bi-serial correlation indicates the direction and strength an item response to the total test score 

within the group being tested. The larger the item-test correlation, the more an individual item 

has in common with the attribute being measured by the test. Point bi-serial correlation for each 

of item to preliminary knowledge test was calculated:  

 

   𝒓𝒑𝒃𝒊𝒔 =
𝑴𝒑−𝑴𝒒

𝑺𝑫
 𝒙 √𝑷. 𝑸  …………………………………………….. (3) 

Where, 𝒓𝒑𝒃𝒊𝒔 = Point bi-serial correlation, Mp = Mean of the total scores of the farmers who 

answered the item correctly, Mq = Mean of total scores of farmers who answered item 

incorrectly, SD = Standard deviation of score of entire sample, P = Proportion of respondents 

giving correct answer to item, Q = Proportion of farmers giving incorrect answer to item. 

 

For example, let's apply the formula for rpbis to the data for Item 24 in Table 3 (which we would 

expect to correlate with the total scores), Mean of the total scores of the farmers who answered 

the item correctly was 30.38; Mean of total scores of farmers who answered item incorrectly was 

25.33; the standard deviation was 4.57; the proportion of farmers answering correctly was 0.81 

and the proportion answering incorrectly was 0.19.  

 P = 395 [Summation of the scores obtained by 13 farmers passing the item (giving correct 

answer of item no. 24)]. Mp = 395/13= 30.38 (mean score). Proportion of P = number of 

farmers giving correct answers/total number of farmers = 13/16= 0.81 

Q = 76 [Summation of the scores obtained by 3 farmers not passing the item (giving wrong 

answer of item no. 24)]. Mq= 76/3= 25.33. Proportion of Q = 3/16= 0.19. The proportion 

passing and failing for item 24 was 0.81 and 0.19 respectively.  

When we apply 𝑟𝑝𝑏𝑖𝑠 =
𝑀𝑝−𝑀𝑞

𝑆𝐷
 𝑥 √𝑃. 𝑄  for item 24, we obtained 
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𝒓𝒑𝒃𝒊𝒔 𝟐𝟒 =
𝟑𝟎.𝟑𝟖−𝟐𝟓.𝟑𝟑

𝟒.𝟓𝟕
 𝒙 √0.81𝑥0.19  = 0.43 

 

The calculated point bi-serial correlation was tested with (n-2) degree of freedom 

 

          𝑡 =
𝑟√𝑛−2 

√1−𝑟2
 ………………………………………………………………………………. (4) 

 

Where t = the t-value of item 24, r = point bi-serial correlation coefficient, n = number of farmers 

(n = 24-2=22). 

          𝑡 =
0.43√22 

√1−0.432
= 2.23.  

 

Since t-calculated (2.23) was greater than t-tabulated (2.07) at degree freedom of 22, it was 

significant at 0.05 level of probability. This meant that item 24 appears to be widely understood 

to the farmers out in the same way as the total scores understood by the farmers (Table 9). In this 

sense, the point bi-serial correlation coefficient indicated that item 24 discriminates well among 

the farmers in this group (in terms of the way the overall test discriminates).  

 

Reliability of knowledge test  

Split-Half method was employed to calculate the reliability coefficient value as split-half method 

is conceived as best of the methods for measuring test reliability and the main advantage is that 

all data for computing reliability are obtained upon one occasion which helped to eliminate the 

variation brought about by differences between the two testing situations (Garret, 2007).  

 

In this method, 36 items were divided into two equal halves with odd numbered in one half and 

even number in the other. The scores of odd and even numbered items were ordered from lower 

to higher. Items were administered to 24 farmers. Thus, two sets of knowledge score were 

obtained. Then, co-efficient of correlation between two sets of scores was computed and 

observed to be highly significant at 0.01 level (r value = 0.969) which indicates that the 

knowledge test is highly reliable (Table 2). Therefore, this test had high internal consistency for 

measuring knowledge of farmers on chickpea production. 
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Table 2. Reliability test on the knowledge test  

Correlations 

 Odd knowledge of items Even knowledge of items 

Odd Pearson Correlation 1 .969** 

Sig. (2-tailed)  .000 

N 18 18 

Even Pearson Correlation .969** 1 

Sig. (2-tailed) .000  

N 18 18 

**. Correlation is significant at the 0.01 level (2-tailed). 

 

Validity of knowledge test  

The validity of knowledge test was established through content validity. All possible care was 

taken in incorporation of the statements covering all aspects on full packages of chickpea 

production. All the statements were subjected to item difficulty, discrimination index and point 

bi-serial correlation before selection of the final statements. Hence it was logical to assume that 

the test satisfies representation as well as sensible method of test construction, the criteria for 

content validity. 

 

Method of data collection and analysis 

 

Observation, measurement and face-face interview was employed to collect the data. Pairwise 

ranking and cost benefit ratio methods were used for variety trait preference ranking and for 

calculating net profit respectively. The collected data were analyzed using inferential and 

descriptive statistical tools such as independent sample T-test, mean and percentages.  

  

Results and discussions 

Capacity building of farmers and extension workers on chickpea production 

Having knowledge is important to undertake any agricultural production. Thus, knowledge refers 

to actual measureable that a farmer needs to learn in the production of chickpea. In order to equip 

farmers with knowledge of chickpea production, trainings were given for selected Farmers 

Research Group members, Development Agents (DAs), and Subject Matter Specialists (SMSs). 

Training topics covers the recommended packages of chickpea production and importance and 

application of farmers’ research group. Exchange visit and field days were organized to enhance 

farmer to farmer learning and to publicize chickpea for many farmers. The capacity building 

works created demand on chickpea production.  
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Table 3. Capacity building for farmers and extension workers 

Capacity building 

activity 

Participants  Number of participants in 2017 

production season 

Number of participants in 2018 

production season 

Male Female Total  Male Female Total  

Training  Farmers 80 25 105 46 14 60 

DAs 2 1 3 3 2 5 

SMSs 6 1 7 5 1 6 

Field days Farmers 114 18 132 49 7 56 

DAs 13 5 18 4 2 6 

SMSs 8 4 12 5 2 7 

Others  23 7 30 10 3 13 

 

Yield, number of seed per pod and number of pod per plant 

Among the demonstrated varieties Dalota gave more yield per hectare (18.83quintal/ha) than 

Habru variety (14.25). The yield result of this demonstration was lower than both the national 

yield of 20.58qt/ha (CSA, 2018) and the adaptation result which was 23 and 19quintal/ha for 

Dalota and Habru respectively (Deresa et.al.2018). The low yield was due to the occurrence of 

frost at flowering stage of chickpea in 2017 production season. In addition, there was high 

infestation of pods by pod borer during pod setting stage. Dalota variety also had high number of 

pod per plant (88) than Habru variety (83) and more seed per pod (1.43) than the same variety. 

 

Table 4. Yield, number of seed per pod and number of pod per plant 

 

Variety  Parameters  N Minimum Maximum Mean Std. Deviation 

Dalota  Number of pod per plant  6 76 117 88.96 14.567 

Number of seed per pod  6 1 2 1.43 .400 

Yield (quintal/ha) 6 16 22 18.83 2.041 

Habru  Number of  pod per plant 6 62 116 83.67 18.228 

Number of seed per pod  6 1 1 1.00 .000 

Yield (quintal/ha) 6 12 16 14.25 1.332 

 

An independent sample t test showed that there was significant yield difference between Dalota 

and Habru varieties (t=4.606, p=0.001). 

 

Profitability of chickpea production 

Production costs and returns from improved chick pea production was calculated by deducting 

total costs from total revenues. Production costs included variable costs such as cost of land 

preparation, cost of seeds, cost of fertilizers, planting, weeding, harvesting, cost of transport and 

cost of sacks and fixed costs such as cost of land. In the study area, Adola Rede district, chickpea 
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was planted after harvesting maize. Thus, cost of land (2000 ETB) was included for one season 

of production. Average farm gate price of 21.42ETB/kg and 20.67ETB/kg was used for Habru 

and Dalota variety respectively for calculating total revenues. Accordingly, participant farmers 

obtained a net profit of 28897 ETB/ha and 20872 ETB/ha for Dalota and Habru varieties 

respectively (Table 5).  

Table 5. Profitability analysis 

Costs and revenue  Dalota Habru 

Cost of land in ETB 2000.00 2000.00 

Cost of 100kg seed  3400.00 3400.00 

Cost of 60kg fertilizer  609.25 609.25 

Cost of land preparation and sowing  972.50 972.50 

Cost of weeding  1342.17 1342.17 

Cost of harvesting  868.83 868.83 

Cost of threshing  537.58 537.58 

Other costs (lunch, transport, sacks…) 97.17 97.17 

Total fixed cost (cost of land) 2000.00 2000.00 

Total variable costs (all cost except cost of land) 7827.67 7827.67 

Total cost (TFC+TVC) 9788.67 9788.67 

Total revenue = yield per hectare in kg x farm gate price  38445.0 30700.0 

Gross Margin= Total Revenue - Total Variable cost  30897.3 22872.3 

Net profit = Gross margin - Fixed Cost  28897.3 20872.3 

NB: Farm gate price for Dalota variety was 20.67 ETB/Kg and that of Habru variety was 21.42 

ETB/Kg 

 

Farmers’ preference for chickpea varieties 

The preference of a variety and its traits by farmers depends on their importance to farmers.  

Thus, yield per hectare, market demand, disease and insect reaction, early maturity and number 

of pod per plant were some of chickpea traits identified and used to evaluate chickpea varieties 

by the selected farmers. During varietal selection, a total of 19 farmers (male =15 and female =4) 

of which 16 are selected from FRG and the rest 3 outside FRG were participated. Evaluation was 

conducted before and after harvesting. The variety selection criteria/traits were compared with 

each other using pair wise ranking method. The trait which appears most times is said to be the 

most important trait. In this study trait “disease and insect reaction” appears more times (four 

times) in the matrix than any other traits. Therefore, disease and insect resistance was considered 

to be the most preferred trait by farmers (Table 6).  
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Table 6. Pairwise ranking of farmers’ (n=19) variety selection traits  

Preference 

criteria 

Yield per 

hectare 

Market 

demand 

Early maturity Disease & insect 

reaction 

Number of 

pod/plant 

Total 

score 

Rank  

Yield per 

hectare 

     2 3 

Market 

demand 

Market 

demand 

    3 2 

Early maturity Yield per 

hectare 

Market 

demand 

   0 5 

Disease & 

insect reaction 

Disease & 

insect 

reaction 

Disease & 

insect 

reaction 

Disease & 

insect reaction 

  4 1 

Number of 

pod/plant 

Yield per 

hectare 

Market 

demand 

Number of 

pod/plant 

Disease & insect 

reaction 

 1 4 

 

Direct matrix ranking of the two demonstrated varieties indicated that Dalota variety was 

preferred most by farmers than Habru variety in all criteria except market demand and total score 

(table 7).  

Table 7. Direct matrix ranking of chickpea varieties by farmers  
Varieties Yield/ha(3) Market 

demand(4) 

Early 

maturity(1) 

Disease & 

insect 

reaction(5) 

No of 

pod/plant(2) 

Total 

score 

Rank  

Dalota 15(5) 12(3) 1(1) 20(4) 8(4) 56 1 

Habru  9(3) 20(5) 1(1) 10(2) 6(3) 46 2 

Note. Numbers in the bracket along the criteria indicates the rank/weight given to the 

criteria/traits and the number in the bracket with total score of the varieties indicate the 

performance rating value of the variety on 1-5 scale (5= excellent, 4=very good, 3= good, 2= 

poor and 1=very poor) and numbers written in the bold indicate total score of a variety as per 

each selection criteria, which was obtained by multiplying the relative weight of each selection 

criteria with that of the performance rating number in the parenthesis. The relative weight of 

criteria (5= the most important, 4=very important, 3 = important, 2= somewhat important, 1= 

little important). 

 

Knowledge level of farmers on chickpea production 

 

The items having difficulty index between 45-92, discrimination index above 0.20 and the point 

bi-serial correlation significant at 0.1%, 0.05 and 0.001% level were selected for final knowledge 

test. Based on these criteria, 15 items become the knowledge test of chickpea production. Item 

number 5, 6, 7, 13, 14, 16, 18, 19, 20, 21, 22, 24, 26, 28 and 31 were selected based on their 

respective difficulty index, discrimination index and point bi-serial correlation significant (Table 

8).  
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Items 33 and 34 were not statistically significant but for further interpretation of farmers’ 

knowledge on chickpea production let’s see the rpbis of items 33 and 34 which were -0.04 and 0 

respectively. The correlation between item 33 and the total scores was a negative value of -0.04, 

and this item appears to be widely understood to the farmers opposite to the way that the total 

scores understood by the farmers. In other words, the point bi-serial correlation coefficient shows 

that item 33 discriminates in a different way from the total scores at least for the farmers in this 

group. The correlation between item 34 and the total scores was zero and item 34 did not appear 

to be understood by all the farmers in the same way as the total scores. This means item 34 was 

not discriminating at all among the farmers in this particular group because there was no 

variation in their answers (see Table 8). 
 

Table 8. Difficulty index, discrimination index and point bi-serial correlation of knowledge test 

items 
 

Item 

no 

Frequencies of correct 

answers 

in four extreme groups  

Total 

frequencies of 

correct 

answers 

(G1+…+G6) 

Difficulty index-P 

(% of respondents 

giving the correct 

answers) 

Discrimination 

index (E1/3) 

Point  

bi-serial 

correlation 

(rpbis) 

T 

G1 G2 G5 G6 

1 4 3 3 3 21 87.5 0.13 0.26  1.27 

2 4 4 4 3 23 95.83 0.13 0.13 0.61 

3 4 3 3 3 18 75 0.13 0.19 0.91 

4 4 4 4 3 23 95.83 0.13 0.13 0.61 

5 4 4 2 1 18 75 0.63 0.34 1.69* 

6 4 4 3 3 21 87.5 0.25 0.36 1.81* 

7 4 4 4 2 22 91.67 0.25 0.56 3.17*** 

8 4 4 3 4 20 83.33 0.13 0.07 0.32 

9 4 3 4 3 22 91.67 0 0.07 0.32 

10 4 4 3 4 23 95.83 0.13 0.14 0.66 

11 4 4 3 3 21 87.5 0.25 0.28 1.37 

12 4 3 4 3 23 95.83 0 0.5 2.7* 

13 4 4 2 0 15 62.5 0.75 0.63 3.81*** 

14 3 4 2 2 18 75 0.38 0.56 3.17*** 

15 4 4 4 3 23 95.83 0.13 0.22 1.06 

16 4 4 2 2 20 83.33 0.5 0.64 3.81*** 

17 4 4 4 3 23 95.83 0.13 0.27 1.32 

18 4 4 3 1 16 66.67 0.50 0.63 3.81*** 

19 3 3 2 2 19 79.17 0.25 0.42 2.17** 

20 3 4 1 1 17 70.83 0.63 0.78 5.85*** 

21 4 4 4 1 20 83.33 0.38 0.72 4.87*** 

22 4 4 3 2 20 83.33 0.38 0.37 1.87* 
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23 3 4 4 3 22 91.67 0 0.25 1.21 

24 4 4 3 2 20 83.33 0.38 0.43 2.23** 

25 4 4 3 4 21 87.5 0.13 0.19 0.91 

26 4 4 0 2 11 45.83 0.75 0.29 1.42* 

27 3 3 2 3 19 79.17 0.13 0.36 1.81* 

28 4 4 2 3 20 83.33 0.38 0.29 1.42* 

29 4 4 4 4 24 100 0 0 0 

30 4 4 2 1 14 58.33 0.63 0.03 0.14 

31 4 2 2 1 11 45.83 0.38 0.44 2.3** 

32 4 4 4 4 24 100 0 0 0 

33 0 1 0 1 3 12.5 0 -0.04 -0.19 

34 4 4 4 4 24 100 0 0 0 

35 4 4 4 4 24 100 0 0 0 

36 4 4 4 4 24 100 0 0 0 

*, ** and *** significant at 0.1, 0.05 and 0.001 respectively. There was a significant difference (t 

at different level) between the criterion scores of farmers who got the item correct and those who 

got it wrong. This meant that the right farmer got the item correctly. Thus, the item could be 

accepted as a valid discriminator between high or clever and low or weak farmers. In addition 

the item could be used to predict the overall performance of farmers in the test. 

The mean and standard deviation of scores for all farmers were computed for classifying the 

knowledge level of farmers into different categories. Based on the mean knowledge score and 

standard deviation the knowledge score of participant farmers was categorized as low, medium 

and high. The categorization was done according Meena et al. (2007). The low knowledge level 

equals to scores less than (Mean knowledge – Standard Deviation), Medium knowledge level = 

(Mean knowledge + Standard Deviation) and High knowledge level = Above (Mean knowledge 

+ Standard Deviation). From the Table 9 that majority of farmers (83.33%) owned moderate 

level of knowledge on chickpea production.  

Table 9. Categorization of farmers on the basis of their knowledge level (n = 24) 

Knowledge categories Mean score of range Frequency  Percent  

Low  Less than 24.87 3 12.5% 

Moderate  24.87 up to 34.01 20 83.33% 

High  Above 34.01 1 4.17% 

 

Conclusions and recommendations 

On farm demonstration and evaluation chickpea was conducted at Adola Rede district in order to 

evaluate yield and profitability under farmers’ circumstance, create awareness and raise 

knowledge of farmers on chick pea production. Dalota and Habru variety was demonstrated on 

farmers’ fields. Training, exchange visit and field days were arranged to build farmers’ 

knowledge on chickpea production. The mean yield of Dalota and Habru variety was 18.83Qt/ha 

and 14.25 Qt/ha respectively.  



154 
 

 

Pairwise ranking of variety selection traits indicated that yield per hectare, market demand, 

disease and insect reaction, early maturity and number of pod per plant were important traits 

identified by farmers to evaluate chickpea varieties. Accordingly, Dalota variety was ranked first 

in all criteria (except market demand) and total score. Knowledge test of participant farmers 

showed the majority of farmers (83.33%) obtained moderate level of knowledge on chickpea 

production. Therefore, Dalota variety was recommended for further scaling up. 
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Abstract 

The activity was conducted with the objective of scaling up of improved tef varieties in the study 

area.  A total of 54 farmers selected from four kebeles were given improved seeds of Boset and 

Tseday varieties during 2017 and 2018 production seasons. Trainings, exchange visit and field 

day were organized to promote the improved tef varieties in the study district. An average yield 

of 1324Kg/ha and 1303.70Kg/ha was obtained by participated farmers for Boset and Tseday 

varieties respectively. The participating farmers obtained a net profit of 17276ETB and 

16837ETB by using Boset and Tseday varieties respectively. The income from tef production 

helped many farmers in maintaining their food self-sufficiency, purchase necessary agricultural 

inputs and asset accumulation. Therefore, further scaling up of these varieties should be done in 

the study area and other similar agro-ecologies by agriculture and natural resource offices and 

other concerned stakeholders.  

Key Words: Teff, Pre scaling up, Adola Rede, Guji 
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Introduction  

Teff [Eragrostis tef], is the major food crop in Ethiopia. Nowadays, it is annually cultivated on 

more than three million hectares of land, used for over six million farmers and more than 50 

million people use tef as staple food (CSA, 2015).  

Teff is a self-pollinated and warm season cereal crop originated in Ethiopia and have been 

domesticated and used throughout the world due to its excellent nutritional value as grains for 

human consumption and as forage for livestock (Baye, 2014). Ecologically, teff is adapted to 

diverse agro-ecological regions of Ethiopia and grows well under stress environments better than 

wheat, barley and other cereals known world-wide (Refissa, 2012). It tolerates low moisture 

conditions and often considered as a rescue crop that survives and grows well in the season when 

early planted crops fail due to moisture stress. Because of this, it is said to be a “low-risk" crop 

for farmers. For better performance, it requires an altitude of 1700-2400 meter above sea level 

(Ayalew et al., 2017), annual rainfall of 750-850 mm and a temperature range of 10-27 0C 

(Adera, 2016). 

In our country, tef grain is mainly adopted for food after baking the grounded flour into pancake-

like soft and sour bread, “injera”, which forms the major component of most favorite national 

dish. It is also consumed in the form of porridge, and somewhat fermented or un-fermented non-

raised breads (‘kit’’ and ‘anebaber’), native beer, “talla”, and more alcoholic cottage liquor, 

“katikalla” or “arakie” (Assefa et al, 2015).  

Teff has both cultural and economic value for Ethiopian farmers. In recent days it is among the 

cash crops and has been attracting an export market due to its nutritional value and is believed to 

be gluten free. Teff straw, besides being the most appreciated feed for cattle, is also used to 

reinforce mud and plaster the walls of house and local grain storage facility called gotera (Adera, 

2016; Minten et al., 2016; Ayalew et al., 2017). The teff straw is highly preferred by cattle over 

the straw of other cereals and demands high prices in the markets. It also serves to reinforce mud 

and plaster the wall in local house construction (Engdawork, 2009). 

Teff is the main crop produced in the midland areas of Guji Zone. Usually the crop is sown after 

other crops (maize and haricot bean) are harvested. The crop is produced for both household 

consumption and cash crop. Teff could be produced in both seasons (meher and belg) hence the 

crop is used for double cropping purpose which increases farmers’ production and income. The 

straw of teff is used for construction of house and used as the main feed resource for cattle 

during drought. Despite its importance, the yield of the crop is low in the midland areas of Guji 

Zone due to lack of improved seeds, drought tolerant and low application of the recommended 

packages (Basha and Dembi, 2017). To solve problems related to access to improved varieties, 

Bore Agricultural Research Center identified and recommended Boset and Tseday varieties for 

midland areas of Guji Zone and other similar agro-ecologies. Thus, this activity was initiated 
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with the objective of promoting improved teff varieties thereby increasing production and yield 

of the crop in the study area.  

Methodology 

Description of the study area 

Adola Rede district is 470KM away from the Addis Ababa to the South. The district is bordered 

by Ana Sora district in the North, Wadera district in the South and Odo Shakiso in the West and 

Girja district in the East directions. The district has altitude range of 1350-2340 meter above sea 

level, mean annual rainfall of 1000mm and annual average temperature of 280C. Mixed farming, 

mining and forest product production are the major livelihood of Adola Rede farmers. Adola 

district has diverse agro-ecologies which are suitable for production of different crops. The 

rainfall pattern of the district is bimodal for lowland and midland areas and uni-modal for 

highland parts. Sandy, clay and silt are the major soils of Adola Rede district. The major crops 

produced in the area includes tef, maize, haricot bean, chat, coffee and the others. Tef can be 

produced twice (late April and September) in a year. 

 

Farmer selection  

A total of 54 farmers of which 12 are females were selected in collaboration with Adola Rede 

district office of agriculture and natural resource based their willingness to participate, capacity 

to manage the trial and gender composition.  

 

Technology dissemination methods 

A total of four hundred kilogram of improved tef seed (200Kg of Tseday and 200Kg of Boset) 

was distributed for the selected farmers. Each variety was sown on 0.25 hectare of land and in 

total 27 hectares was covered through the pre-scaling up activity. Other agricultural inputs 

(fertilizer and chemicals) were purchased and applied by farmers themselves based on the 

recommended rate. Pallas OD-45 was freely given for farmers with the additional purpose of 

promoting the chemical.  

To enhance the technology dissemination process, training, exchange visit and field days were 

arranged Accordingly,  155 farmers (118 male and 37 female), 7 Development Agents and 12 

Experts were trained on tef production packages. Exchange visit was organized among farmers 

to share experience on their field.  

 

The pre-scaling up activity was monitored in collaboration with Adola Rede Agricultural and 

Natural Resource Office. For further scaling up of tef technologies (information and improved 

tef varieties) to the larger community, a field day on which 132 farmers, 30 DAs and experts and 

other (30) key agricultural stakeholders were participated at Dole kebele field day organized. 

Besides popularizing tef varieties, the field day had created an opportunity for strengthening 
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linkage between research center and agricultural offices, discussing on agricultural problems (for 

instance; chemical, weeds, inputs, demand for other technologies, etc.) for future research topics. 

 

Data collection and analysis  

Data were collected through observation and focused group discussion. Simple descriptive 

statistic was used to analyze the collected data. 

 

Results and discussions 

Yield performance of improved tef varieties  

The average yield of Tseday and Boset tef varieties was 1303.70 and 1324.52 Kg/ha 

respectively. The yield obtained is less than the one reported during adaptation i.e. 1582 Kg/ha 

for Tseday and 1561Kg/ha for Boset varieties (Aliyi et al., 2016), greater than the demonstration 

yield which was 1295Kg/ha Tseday and 1118Kg/ha Boset (Basha and Dembi, 2017) and less 

than national tef yield (1748Kg/ha) (CSA, 2018). This yield gap was mainly due to the fact that 

all farmers were not using all the recommended packages as that of research managed adaptation 

experiment. Gobicha kebele farmers obtained the highest yield from both varieties while the 

lowest yield was recorded at Dole kebele. The yield difference between the selected kebeles was 

due to the variation in application of recommended agronomic management practices (land 

preparation, weeding, harvesting and threshing) by farmers. Farmers who applied all the 

recommended packages of tef obtained the highest yield and vice versa.  

 

Table 1. Yield performance of distributed varieties 

Variety  Average yield of improved tef varieties across kebele (Kg/ha) 

Bilu (N=16) Derartu (N=8) Gobicha (N=15)    Dole (N=15) Mean Sd. Dev. 

Tseday 1238.75 1280 1625.33 1064 1303.70 87 

Boset  1311.56 1340 1690.67 964 1324.52 72.27 

 

Net income obtained by participating farmers 

High yielder variety does not necessarily mean high return for farmers. Cost of tef production 

was collected from farmers to calculate the profitability of pre scaled tef varieties. Total revenue 

was calculated by multiplying the yield obtained by farm gate price (17.78 ETB). Variable costs 

such as costs of ploughing, fertilizer, sowing, weeding, harvesting, threshing, etc.) were 

considered. The average the cost of land considered for calculating fixed cost of land for one 

season was 2025.93ETB. Gross Margin was obtained by deducting Total Variable Costs from 

Total Revenue. Profitability of improved tef varieties was calculated by deducting cost of land 

from Gross Margin of respective varieties. Accordingly, participant farmers obtained a net profit 

of 17276ETB from Boset and 16837ETB from Tseday.  
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Table 2. Net return obtained from pre scaling up of tef varieties 

 

Parameters  N Mean Std. Deviation 

Yield of Tseday variety (Kg/ha) 54 1303.70 87 

Yield of Boset variety (Kg/ha) 54 1324.52 72.27 

Farm gate price of 1Kg of tef (ETB) 54 17.78 2.00 

Total Revenue of Tseday 54 23085.93 7506.80 

Total Revenue of Boset 54 24208.89 8956.10 

Land cost 54 2025.93 181.38 

Cost of ploughing 54 1159.94 254.58 

Fertilizer cost 54 1012.00 230.10 

Sowing cost 54 546.52 123.77 

Weeding cost 54 85.09 35.80 

Harvesting cost 54 735.56 200.00 

Threshing cost 54 694.57 197.63 

Others cost 54 22.24 39.65 

Total Fixed Cost  54 2025.93 181.38 

Total Variable Costs 54 4241.11 569.21 

Total Cost 54 6267.04 574.51 

Gross Margin of Boset variety 54 19292.22 7327.10 

Gross Margin of Tseday variety 54 18844.81 7476.58 

Net profit Boset variety 54 17276.33 7352.60 

Net profit Tseday variety 54 16837.41 7511.10 

 

The income obtained from the pre scaling up of improved tef varieties helped many farmers in 

improving their household consumption, purchasing other necessary inputs (livestock, crop) for 

agricultural activity, house construction, asset accumulation, etc. The following case study 

presents the experience of farmer Tesema Robe. 

 

The case study of farmer Tesema Robe on pre scaling up improved tef varieties 

Tesema Robe was a model farmer in Gobicha Kebele, Adola Rede district, Guji Zone. By providing his 

land he was conducting the demonstration of improved tef varieties. The yield of tef demonstration 

helped him for further multiplication of tef varieties in his kebele. For further continuity of research he 

was reselected for pre scaling up tef varieties. Being an exemplary, he has done all the recommended 

packages of tef on his land. Six kilogram of improved varieties of Boset and Tseday (three kilogram of 

each variety) was given for Tesema. He shared the knowledge and skills obtained from researchers and 

development agents for his family on ploughing, sowing, weeding, harvesting and threshing of tef. He 

harvested 2400Kg/ha of Boset and 2000kg/ha Tseday during 2017 production season. He shared the 

yield of improved tef varieties (in the form of exchange with other crops or selling in cash) for 

neighboring farmers to disseminate varieties in his community. From the selected farmers Tesema sold 

his yield at peak season with minimal price that all farmers could purchase (16ETB) and made other 
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farmers to have improved tef seed and sown tef varieties in their kebele. He obtained net profit of 

32200ETB/ha from Boset and 25800ETB/ha from Tseday variety. The yield of tef helped Tesema and 

his family to maintain their household consumption by making injera from tef varieties. Beyond 

household consumptions the return generated from tef helped the farmer to bought fertilizer, seeds and 

chemicals used for his agricultural production. This helped the farmer bargaining power for agricultural 

inputs that enhance and improve his farm production. He also bought one ox and constructed a house 

for his family from the pre scaling up of improved tef varieties.  

 

Farmers’ feedback on disseminated tef varieties 

In describing their observation regarding the varieties, participant farmers mentioned that Tseday 

variety is early maturing which require less amount of rainfall. But it had shattering 

characteristics. Boset has strong straw that can be used for livestock feeding and house 

construction. Both varieties had white color which is demanded on market. The participant 

farmers also expressed the need for the research system to work on developing improved tef 

varieties for short and main seasons.  

Conclusions and recommendations 

The pre scaling up of improved tef varieties (Boset and Tseday) was conducted in Adola Rede 

district of Guji Zone. As reported in the result and discussion part, the yield and net profit 

obtained by participant farmers was so encouraging. Feedbacks obtained through discussion with 

participant farmers also indicated that both varieties have good characteristics such as white 

color which is demanded on the market.  The income obtained from tef production helped many 

farmers in maintaining their food self-sufficiency, purchase necessary agricultural inputs and 

asset accumulation. 

Therefore, further scaling up of these varieties should be done in the study area and other similar 

agro-ecologies by agriculture and natural resource offices and other concerned stakeholders. The 

research system should also develop suitable varieties for short and main production seasons. 
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Abstract 

The study was conducted in Jimma, Ilubabor and Buno Bedele Zones of Oromia Regional State, 

Ethiopia. The objective of the study was to demonstrate the improved Replaceable Drum-Beater 

Jimma Multi-Crop Thresher technology and enhance awareness to the farmers of the study area. 

The demonstration was conducted in thirteen kebeles namely Ofole, Teso, Cime of Jimma zone, 

Serdo, Egalo, G/guda, Nabo, Mirga, Toli of Ilubabor and Urgesa, Mute, Chara and Muche of 

Ilubabor Zone. Participants were organized in thirteen hosting sites with farmer groups. The 

machine was evaluated on wheat, teff, maize, sorghum and barley crops measuring its threshing 

and shelling capacity (kg/hr), threshing/Shelling efficiency, grain breakage and grain loss 

percentage. 

The evaluation result showed that the machine has the successive values of 2,526.31, 780.68, 

386.98, 237.2 and 121.62 optimum thresher’s output capacity, 99.39, 98.63, 100, 98.97 and 100 

threshing efficiency, 0.35, 1.12, 2.2, 0, and 0.1 breakage percentage and 5.5, 3.97, 4.4, 2.87and 

0.1Grain loss (%)were observed for maize, wheat, teff, sorghum and barley crops respectively.   

The threshing/shelling efficiency obtained at these drum speeds was 99.39%, 100% , 98.97%, 

98.63% and 100% for maize, wheat, teff, sorghum and barley crops respectively. The related 

seed damage and total grain loss was 0.35% and 5.5%, 2.2% and 4.43%, 0% and 2.87%, 1.12% 

and 3.97%, and 0.1% and 0.1% for maize, wheat, teff, sorghum and barley crops respectively.  

Key words: Replaceable, Drum, Multi-crop thresher, Maize Sheller, Output Capacity, Efficiency  

Introduction 

Agriculture is the mainstay of Ethiopia's economy and it provides all the necessary dietary foods, 

raw materials for food industries and quality products for export market. The country's 

agricultural potential for food production is known to be immense and over 90% of its export 

earnings come from this sector. Available sources indicate that a total of 11.6 million tons of 

cereals, 1.3 million ton of pulses and 0.5 million ton of oil crops were estimated produced 

annually (CSA, 2007). Despite the large production, the country has never relieved itself from 

shortage of food. Estimates suggest that the magnitude of post-harvest loss in Ethiopia is 

remarkable ranging from 5% to 19% for maize and 5% to 26% for other cereals and pulses 

(Dereje, 2000).  

 

According to the African Postharvest Losses Information System (APHLIS) postharvest losses in 

2012 for teff were estimated at 12.3%, for sorghum at 11.6%, for wheat at 9.9% and for maize at 

mailto:Kemerud2012@gmail.com
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16.8%. All these figures represent a marginal decline from the year before. Other data sources 

put that postharvest losses for pulses at 19.6% due to insects and molds alone. Furthermore, a 

recent study conducted by Addis Ababa University and the Swiss Agency for Development and 

Cooperation (SDC) in Ethiopia showed that, in at least some locations, postharvest losses can be 

as high as 30% to 50%. The 2010 national grain balance estimated by United Nations Food and 

Agriculture Organization/World Food Program Crop and Food Security Assessment Mission 

estimates total postharvest losses at 2.04 million tons of grain whereas the cereal import 

requirement was roughly 1.16 million tones. 

In order to help small scale agriculture increase its contribution in ensuring food security in the 

country, all aspects of production including harvest, threshing and post harvest handling of the 

produce need equal and proper attention (Kemeru, D., 2004.).  

Ethiopian farmers are totally engaged in farm works the whole year which includes land 

preparation, sowing, cultivating, harvesting, transporting, shelling/threshing and storing activities 

which are tedious process. Threshing or shelling is the process of separating the grain from the 

seed heads, panicles, cobs or pods. It is important to minimize the damage done to grain during 

threshing as damaged grain is much more prone to attack by insects and fungi. Consequently, 

techniques that crush and damage grains such as beating with sticks or trampling by cattle are not 

recommended (Shimelis, A., 2001). Traditional method of threshing crops like wheat, barley and 

sorghum is one of the most time consuming, laborious and maximum loss of grain (Fekadu, L., 

2007). To solve this problem a number of appreciable works have been done by different bodies; 

Bako maize sheller and Asella wheat barley thresher are the prominent one since long. But the 

high cost of the machines and their engines together with its heaviness limits its adoption rate.  

 

In addition to the above problems, the undulating topography of south-western Ethiopia and 

small and fragmented land ownership of the farmer of this area plays a great role in limiting the 

adoption rate of the mentioned technologies. Maize, teff, wheat, barley and sorghum are among 

crops produced in south western Ethiopia. So farmers are obliged to have one machine for maize 

and another for teff, sorghum, wheat and barley threshing. In order to have both machines they 

need to spend an initial capital of more than 200, 000 Et. Birr which is very big amount 

compared to the capacity of most farmers in the area. On the other hand, manufacturing a 

machine which is affordable, portable, combine the work of two machines in single and use 

engine power (10HP diesel) available in the market at reasonable price was developed by Jimma 

Agricultural Engineering Research Center (JAERC).  

The multi-crop thresher developed by JAERC with 99.39, 98.63, 100, 98.97 and 100 threshing 

efficiency for maize, wheat, teff, and sorghum and barley crops respectively is easy to transport 

by 2-4 persons comfortably. It can thresh teff, wheat, barley and sorghum using cylindrical drum 

and shell maize using replaceable triangular drum interchangeably with engine powers (10HP) 

that available by reasonable prices (about 25,000 to 30,000 Et. Birr) and can be manufactured at 

small scale manufacturers level. Before development of multi-crop thresher which is affordable, 
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portable, combine the work of two machines in to one, it requires a farmer to have Sheller and 

thresher  machines for different crops spending an initial capital of up to 170, 000 ETB which is 

big amount compared to the capacity of most farmers in the area whereas. But the multi-crop 

thresher Can thresh teff, wheat, barley and sorghum using only cylindrical drum and can shell 

maize using replaceable triangular bar type drum interchangeably  

Thus, this project was initiated with objective of demonstrating improved multi crop thresher to 

familiarize farmers with that can reduce tine and tedious threshing work in the study area. 

 

Objective of the study  

 

 To demonstrate and evaluate of portable Jimma multi-crop thresher,  

 To create awareness on improved a portable multi-crop thresher.  

 Collect feedback information on performance improved multi-crop thresher. 

 

Materials and methods  

Materials  

The Replaceable Drum-Beater Jimma Multi-Crop Thresher was manufactured by Jimma 

Agricultural Engineering Research Center (JAERC)  

Methods 

The demonstration activity was carried out at seven potential crop producers districts that three 

from Jimma (Dedo, Goma, Limu), two districts from Buno-Bedele (Bedele and Gachi) and other 

two districts (Metu and Bure) randomly selected from Ilubabor Zone as representative districts. 

The specific Kebele used for demonstration were Ofole, Teso , Cime, Serdo, Egalo, Gaba guda, 

Urgesa, Mute, Nabo, Mirga, Toli Muche and Haro that identified from those respective districts 

in collaboration with the district SMS purposively based on crop production potential of the 

study areas.  

The performance of the replaceable drum-beater Jimma Multi-Crop Thresher was calculated under 

the farmers’ management during the demonstration as follows: 

 

The multi-crop threshers’ threshing efficiency, breakage percentage and threshing capacity  

Threshing efficiency = input-un threshed grain/input  

Breakage percentage = input-Broken/input X 100 

Threshing capacity = input-un threshed /time  

 

  



165 
 

Data collected  

Both quantitative & quantitative data collected: - 

 Data on performance of the machine in terms of time and labor consumed in Man-hr per 

kg/hr was collected 

 The farmers’ perception feedback information and comments were collected through 

interview and FGD. 

Method of data analysis:  

The collected data was analyzed using descriptive statistics mainly average frequency and 

percentage. 

 

Result and Discussions  

Capacity building of stakeholders  

Training Farmers, SMS and DA on Replaceable Drum-Beater Multi-Crop Thresher was provided 

both practically and theoretically for the participant farmers, Subject Matter Specialists (SMS) 

and Development Agents (DAs) to create awareness on the improved Jimma Multi-Crop 

Thresher machine operation and maintenance before actual demonstration at large. Thus, a total 

of 66 farmers, 22 DAs and 19 SMS were participated in training. 

 

Table 1 : Training Provided to Farmers, SMS and DAs on Replaceable Drum-Beater Jimma 

Multi- Crop Thresher  

No 

 
Location Farmers DAs SMS Total 

Adult Youth 

Zone  District  Kebele  M  F M   F M F M F M F 

1 

2 

3 

Jimma Dedo  Ofole  (FTC) 3 0 2 1 2 1 1 0 9 2 

Goma   Teso (FTC) 3 1 3 1 2 1 1 0 9 3 

Limu   Cime (FTC) 4 0 2 1 2 1 1 1 9 3 

4 

5 

Ilubabor Metu  Serdo, Egalo & Guda 9 1 2 1 2 1 `2 1 15 4 

Bure   Nabo, Mirga & Toli 9 1 3 1 2 2 3 2 18 7 

6 

7 

Buno 

Bedele 

Bedele Urgesa & Mute 4 2 2 1 2 1 2 2 10 5 

Gechi Chara & Muche 6 1 1 1 2 1 2 1 11 4 

 Total    38 6 15 7 14 8 12 7 81 28 
 

Performance of multi-crop thresher under the farmers’ management 

Threshing and shelling involves removal or separation of grain from chaff stock or corncob. The 

thresher can be adjusted as per the crop variety using the replaceable drum-beater. The 
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performance of the multi-crop thresher was calculated under the farmers’ management during the 

demonstration as follows: 

 

Table 2 : Factors and optimum performance of machine for different crops under farmers’ 

management 

 

Description of Factors Optimum Performance for the Crop Varieties  

Maize  Wheat  Teff  Sorghum  Barley  

Threshing capacity (kg/hr) 2,526.31 386.98 237.2 780.68 121.62 

Threshing/Shelling efficiency (%) 99.39 100 98.97 98.63 100 

Breakage percentage 0.35 2.2 0 1.12 0.1 

Grain loss (%) 5.5 4.4 2.87 3.97 0.1 

 

 Technology demonstration 

The demonstration was conducted both on FTC and farm sites. Farmers usually evaluate a given 

technology based on the attributes they recognized as important for them and give their 

perception accordingly.  In this study, the farmers’ feedback after the demonstration of drum 

replaceable multi- crop thresher machine is collected based on evaluation criteria jointly set by 

researchers and farmers. These includes, values for visible grain damage, optimum thresher’s 

output capacity, threshing and cleaning efficiency and farmers’ perception in respective of these 

criteria. Farmer to farmer learning is used to promote the technology simply by arranging 

threshing program at the host farmer’s farm site. 

Awareness created for the stakeholders on the Machine Performance   

Mini field days were organized at different sites that attended by different stakeholders. In view 

of that, 253 farmers (99 Female, 154 Male), 14 Experts (from district and Zone), 23 DAs, 18 

Administrative (Kebele level) and 8 Researchers that in general account to 316 have attended the 

mini field days. 

 Table 3: Field days participants during Demonstration of Replaceable Drum-Beater Multi-Crop 

Thresher 

Location Farmers   DAs SMS Others  Total  

Adult Young 

Zone  District  Kebele M F M F M F M F M F M F 

 

 

1. Jimma 

Dedo  Ofole  (FTC) 20 10 8 10 3 0 1 0 3 2 35 22 

Goma   Teso (FTC ) 17 11 13 15 1 1 2 0 1 2 34 29 

Limu   Cime (FTC)              15 8 15 13 2 1 2 0 1 1 35 23 

2. Iluabor Metu Serdo, Egalo 

and Guda  

12 8 5 3 3 1 2 1 2 1 24 14 

Bure Nabo, Mirga 12 6 3 1 3 0 1 0 4 1 23 8 
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and Toli                         

3. Buno 

Bedele  

Bedele Urgesa and 

Mute 

11 4 7 2 2 0 2 0 2 1 24 7 

Gechi  Chara and 

Muche 

10 6 6 2 5 1 2 1 4 1 27 11 

Total    97 53 57 46 19 4 12 2 17 9 202 114 

 

 Stakeholders’ perception and evaluation of the technology attributes 

 

Farmers’ perception per the technology attributes 

 

Feedback were collected and analyzed for farmers’ opinion on different attributes of the 

machine. The technical operation and social perception aspects were collected and analyzed as 

well. Some of the machine attributes used in the analysis was concerning the threshing capacity 

(kg/hr), threshing/shelling/ efficiency, breakage percentage and grain loss. The participant 

farmers have generally perceived positively in the performance of the machine as it has good 

threshing capacity (kg/hr), Breakage (%), Grain loss (%) and threshing/Shelling efficiency (%), 

compared to the previously manual threshing and shelling local practices used for these varieties 

in their areas.  

 

Table 4 : Farmers’ perception and evaluation 

  

Attributes  Farmers’ 

perception 

Farmers’ response per Crop Variety (No=45) 

 

Wheat Teff  Maize  Sorghum  Barley  

Column 

Fr      % 

Column 

Fr      % 

Column 

Fr      % 

Column                   

Fr      % 

Column 

Fr      % 

Threshing /Shelling/ 

capacity (kg/hr) 

Poor 

Medium 

Good 

 - 

20      44 

25       56 

- 

19     42.2 

26    57.8 

- 

7         16 

38       84 

- 

21           47 

24           53 

- 

20    44.4 

25    55.6 

Threshing/Shelling 

efficiency % 

Poor 

Medium 

Good 

- 

13       29 

32       71 

- 

17       38 

28       62 

- 

14       36 

29       64 

- 

20         44 

25         56 

- 

13      29 

32      71 

Breakage 

percentage 

Poor 

Medium 

Good 

- 

5         12 

40       88 

- 

3        6.7 

42    93.3 

3        6.7 

8      17.7 

34    75.6 

3           6.7 

11        24.4 

31        68.9 

- 

9         20 

36      80 

Grain loss (%) Poor 

Medium 

Good 

- 

8      17.7 

37    82.3 

- 

6         13 

39       87 

     - 

8      17.7 

37       82 

- 

11        24.4 

34        75.6 

- 

12      27 

33      73 

 

As stated in the above (table.4) that majority between 93.3% (highest) and 53% (lowest) of the 

respondent farmers expressed that the machine had good performance for its threshing or 
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shelling capacity, efficiency, minimum breakage and grain loss for all the crops considered for 

the study.  

 

Whereas at most 47% respondents ranked the machine to the medium performance though very 

few farmers (6.7%) responded for poor performance of the machine with respect to breakage and 

grain loss percentage while using the machine.  Accordingly, the general response showed that 

most farmers have positively perceived to the machine performance on its threshing capacity 

(kg/hr), minimum breakage and grain loss.  

 

Thus, the farmers response indicated most farmers liked the machine for its threshing or shelling 

capacity, efficiency, as well as minimum breakage and grain loss though the degree of 

acceptance response is not consistent across all the crop types.  

 

Conclusion and Recommendations 

Conclusion 

The participatory evaluation under the farmers management showed that the machine has the 

successive values of 2,526.31, 780.68, 386.98, 237.2 and 121.62 optimum thresher’s output 

capacity, 99.39, 98.63, 100, 98.97 and 100 threshing efficiency, 0.35, 1.12, 2.2, 0, and 0.1 

Breakage percentage and 5.5, 3.97, 4.4, 2.87and 0.1grain loss (%) that observed for maize, 

wheat, teff, sorghum and barley crops respectively.   

The related seed damage and total grain loss was 0.35% and 5.5%, 2.2% and 4.43%, 0% and 

2.87%, 1.12% and 3.97%, and 0.1% and 0.1% for maize, wheat, teff, sorghum and barley crops 

respectively.  

The farmers had appreciated the machine suitable for their crop production activities recognizing 

that it has good performance compared to the local manual tiresome method of threshing. The 

introduction of the technology has motivated the farmers where some have already raised 

demand for the technology supply in advance. 

  

Recommendations 

 All stakeholders and concerning bodies should strongly work in introducing the 

technology to the farmers by creating linkage among crop producers and technology 

manufacturers in order to enable them use the improved multi-crop thresher for post 

harvest activities.      

                                                                                                                     

 Micro enterprise and agricultural development offices in the respective districts and 

Kebeles should maintain sustainable partnership in order to strength the linkage among 

producers and technology manufacturers. 
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Abstract 

The study was conducted in Jimma and Buno Bedele Zones of Oromia Regional State, Ethiopia 

where coffee is an economically important crop contributing export revenues in the country. 

Taking its economic importance in to account, participatory demonstration of improved GMSE 

(Girja Micro and Small enterprise) model mechanical coffee demucilager was made with respect 

to conventional washing methods to address problems of wet coffee processors by enhancing 

awareness to the farmers. The demonstration was conducted during the harvesting season at the 

existing wet coffee processing sites. The result revealed that the average washing capacity and 

breakage or grain injury (%) by GMSE coffee demucilager and conventional coffee washing 

method were 39,823 kg/hr, 4,286 kg/hr and 0.09%, 1.11% respectively where as the water 

consumption per kg of wet parchment coffee was 0.67 Lt/kg and 2.1 Lt/kg respectively for GMSE 

demucilager and the conventional coffee washing methods. It can be concluded that GMSE coffee 

demucilager has better performance than conventional wet coffee washing method in terms of washing 

capacity, labor-hour and water consumption reduction. Thus, scaling up of this improved technology is 

therefore recommended for its mentioned merits. 

 Keywords: Coffee, Wet Processing, Demucilager, Conventional Washing, Washing capacity 

mailto:Kemerud2012@gmail.com


170 
 

Introduction 

 

Coffee is the major source of foreign currency for Ethiopia and contributes more than 35% of the 

total export earnings (FAO/WFP, 2008).So, it is a cornerstone in export economy of the country 

and it supports directly or indirectly the livelihood of some 15 million people (EEA, 2001).  

Jimma Zone is one of coffee growing zones in the Oromia Regional State, which has a total area 

of 1,093,268 hectares of land (JZARDO, 2008). Currently, the total area of land covered by 

coffee in the zone is about 105,140 hectares, which includes small-scale farmers’ holdings as 

well as state and private owned plantations. Out of the 40–55 thousand tons of coffee annually 

produced in the Zone (JZARDO, 2008), about 28-35 thousand tons is sent to the central market, 

while the remaining is locally consumed (Alemayehu et al., 2008).  

Now a day, Jimma Zone covers a total of 21% of the export share of the country and 43% of the 

export share of the Oromia Region (JZARDO, 2008). Despite the favorable climatic conditions, 

variety of local coffee types for quality improvement and long history of its production in Jimma 

Zone, coffee quality is declining from time to time due to several reasons. 

This is still practiced by the majority of coffee farmers/traders, from which the larger portion of 

the produce is obtained. These quality problems are mainly associated with improper post-

harvest processing and handling practices such as drying on bare ground, improper wet 

processing, storage and transportation (Desse, 2008), poor agronomic practices like uncontrolled 

shade level, lack of stumping, pruning and weeding, poor harvesting practices, such as stripping 

and collecting dropped fruits from the ground 

Among the problem of post-harvest processing and handling, wet coffee washing and 

fermentation being practiced in the study area for the removal of mucilage is one in which the 

pulped coffee is soaked to be fermented naturally in a concrete storage tanks where it is kept for 

24 to 40 hours (under Jimma condition). The fermentation is followed by washing through 

scrubbing the soaked beans against the concrete floor passage manually requiring 3 to 4 rinses of 

clean water to remove all traces and decomposed products of the mucilage which is time 

consuming and laborious activity (Anwar, 2010).  

However, mechanical demucilaging process carried out with the appropriate equipment, allows 

the quick removal of the mucilage with many advantages compared to the natural fermentation 

process. Some of the advantages include significant reduction of human labor required for the 

operation, maintenance of a better coffee quality by 40% compared to natural fermentation, 

saving of foreign currency that would otherwise be used for the import of mechanical 

demucilagers, minimizes quantity loss of coffee during demucilaging process and significant 

reduction in the consumption of water (S., Gure, A., Mohammed,W., Garedew and G., Bekele. 

2014). 

Besides to the above mentioned literature information on the advantages of the device, Jimma 

Agricultural Mechanization Research Center has undertaken the technical evaluation of the 
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device. The machine was observed attractive that some research participant farmer’s have 

already convinced its importance and even purchased the sample machine while the technical 

data analysis for documentation is also already finalized.  

The conventional washing method that practiced around the study area (Jimma) is mainly by 

natural fermentation process where a bulk of pulped coffee been were put in to fermentation 

tanks for three days being a gap at the study area. Whereas the mechanical coffee demucilager 

developed by Mr. Hasen Ahmed in Girja Small and Micro Enterprise (GSME) model can 

undergo the washing activity with minimum or without requiring fermentation period reducing 

time and labor was introduced as alternative to minimize the problem of wet washed coffee.   

Objectives  

 To demonstrate improved mechanical coffee demucilager and evaluate under farmer 

management condition. 

 To create awareness on coffee processing technologies and their effect on coffee product. 

 Collect feedback information on performance of the demucilager. 

Materials and Methods    

Materials 

The materials used for the study were local variety of coffee samples collected from selected 

districts of Jimma and Ilubabor zones as well as  GMSE coffee demucilager which is driven 

electrically (5.5 KW electric motor).  

 

Methods 

The Girja Small and Micro Enterprise (GSME) model coffee demucilager was availed from the 

manufacturer and set up at the selected twelve wet coffee processing (washing) sites of coffee 

pulpier owning farmers and private individuals found at six sites from Jimma, three from Buno 

Bedele and other three sites from Ilubabor zones which were purposively selected based on 

coffee production potential, the owners’ interest and accessibility of demonstration sites to use 

power for the machine. The sites were identified in teamwork with SMS and DAs based on the 

appropriateness of the existing mechanism for wet coffee processing or washing sites that had 

already built being on use through local conventional fermentation method of the pulped wet 

coffee for demucilagering.  

The performance of the machine was calculated under the farmers’ management during the 

demonstration as follows: 

 

GSME model demucilager washing capacity and water consumption of coffee washing methods  

 



172 
 

Demucilagering capacity = input-unwashed per time  

100)1( x
input

injuredinput
persentreakage


  

In conventional washing method, a bulk of pulped coffee been were put in to fermentation tanks 

for three days. After three days the soaked beans were allowed out of the tank in to washing 

canal built adjacent to fermentation tank that six operators scrub the beans against the concrete 

canal using wooden tool. The beans were washed using three changes of clean (rinsing) water 

during conventional method for rinsing using four operators to remove all traces and 

decomposed products of the mucilage 

In the case of GMSE machine, the demucilager was installed on the existing 3m x 2.3m x 1.2m 

fermentation tank containing 15,000 kg pulped coffee beans. Water was allowed to fill up to 

neck (about 0.50m below the top edge) of tank and demucilager mounted on hollow square pipe 

and placed on edge of 0.25m thick wall of the fermentation tank before it was arranged to run on 

sub-equidistant sections on the tank shifting it to these sections every three minutes one after the 

other to attain uniform washing throughout the fermentation tank. This method needed a single 

rinse and 2 operators to remove all traces and decomposed products of the mucilage. Hand fill 

texture method was used to check for the removal of mucilage in between washing during both 

wet washing methods. Finally, the washed coffee beans were placed on mesh wire under sun for 

drying. 

 

Data collected  

Quantitative data:  Data on performance of the machine in terms of time and labor consumed in 

Man-hr per kg/hr was collected 

Qualitative data: The farmers’ perception feedback and comments were collected based on their 

observation through interview and FGD. 

Method of data analysis: 

The collected data was analyzed using descriptive statistics like average and percentage 

Results and Discussions      

 

Training Farmers and other stalk holders    

Both practical and theoretical trainings were given for the participant farmers identified from the 

selected districts. The training participants were also include the Subject Matter Specialists 

(SMS) from selected districts working on coffee production and Development Agents (DAs) that 

exist at the Kebele level have received training on machine operation and maintenance before 

actual demonstration was made at large for awareness creation involving totally 88 farmers (62 
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male and 26 female), 27 DAs and 22 Subject Matter Specialists (SMS) throughout the whole 

demonstration period. 

 

Table 5 : Training Provided on Girja Small and Micro Enterprise (GSME) model Mechanical 

Coffee Demucileger 

No Training location Farmers DAs SMS Total 

Adult Youth 

Zone District Kebele M F M F M F M F M F 

1  

 

 

Jimma 

Mena  Haro                 

Gembe 

3 

2 

0 

2 

2 

2 

1 

1 

2 

1 

0 

1 

1 

1 

0 

0 

8 

6 

1 

4 

2 Goma  Kilol                                       

Kota 

3 

2 

1 

3 

3 

3 

1 

2 

1 

3 

0 

0 

1 

2 

0 

0 

8 

10 

2 

5 

3 Limmu  Babo                                        

Omo Beqo 

4 

3 

0 

1 

2 

2 

1 

0 

2 

2 

0 

0 

1 

2 

1 

0 

9 

9 

2 

1 

4 Ilubabor Matu  Gebaguda                                        

Tulube 

4 

2 

1 

1 

2 

3 

1 

0 

2 

2 

1 

1 

`1 

0 

2 

0 

9 

7 

5 

2 

5 Yayu                                          Achibo 4 1 3 1 1 2 2 3 10 7 

6  

Buno-

Beadle  

Dedesa   Sineso                                         

Ofogo 

2 

3 

2 

2 

2 

2 

1 

1 

2 

1 

1 

0 

1 

1 

1 

0 

7 

7 

5 

3 

7 Chora Alelu 3 1 1 1 1 1 1 1 6 4 

 Total    35 15 27 11 20 7 14 8 96 41 
 

Performance Evaluation of GSME model Mechanical Coffee Demucileger under the 

farmer’s management  

   

Wet coffee demucilegering activity involves removal of all traces and decomposed products of 

the mucilage which is time consuming and laborious action by local method. But using the 

GSME model coffee demucileger machine can minimize this workload. The performance of the 

machine was calculated under the farmers’ management during the demonstration.  
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Table 6 : Average performance of the GMSE model demucilager for wet coffee washing under 

the farmers’ management 

No. Rep. Water 

Consumed Lt/kg  

Breakage/  

 Injury/ (%) 

Capacity to Clean/Wash  

(kg/hr) 

1 A1 0.68 0.05 39410 

 A2 0.60 0 38,350 

 A3 0.62 0.02 41,805 

 Av. 0.66 0.02 39,855 

2 B1 0.70 0.06 39,900 

 B2 0.66 0.1 40,200 

 B3 0.68 0.3 39,8500 

 Av. 0.68 0.15 39,980 

3 C1 0.66 0.06 39,300 

 C2 0.67 0.04 40,101 

 C3 0.68 0.2 39,500 

 Av. 0.67 0.1 39,634 

Total grand 0.67 0.09 39,823 

 

The letters A, B & C indicate the machine evaluated at three different Zones of Jimma, Ilubabor Buno-

Beadle respectively using three replications (like A1, A2, and A3) at every Zones.  

 

On farm Evaluation of the technology was made in teamwork with participant farmers, SMs and 

DAs at the selected sites of Babo, Gembe and Kota in Jimma, Tulube Gabaguda and Acibo in 

Ilibabor and Alelu Sineso and Ofogo in Buno-Bedele zones where the average capacity was 

observed 39,855, 39,980 and 39,634 respectively. The evaluation of demucilager was based on 

the attributes recognized as important mainly the capacity, breakage percentage and water 

conception Lt/kg efficiency. Accordingly the above table indicates that this GMSE Demucilager 

has got good efficiency and capacity with minimum breakage in short or without waiting for 

fermentation period soon after pulped.  

The result revealed that the average washing capacity and breakage or grain injury (%) by GMSE 

coffee demucilager and conventional coffee washing method was 39,823 kg/hr, 4,286 kg/hr and 

0.09%, 1.11% respectively while the water consumption per kg of wet parchment coffee was 

0.67 Lt/kg and 2.1 Lt/kg respectively using the GMSE Demucilager and the conventional coffee 

washing methods. 
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Table 7 :  Comparative performance of the demucilager and conventional method  

 

Processing methods  Demucilagering  

capacity*  kg/hr  

   Water use *   

    Lt/kg  

Breakage or 

 Injury* (%) 

Conventional Method        4,286     2.1 1.11 

Demucilager Method      39,823    0.67 0.09 

*Means of 9 observations 

The comparative performance of the demucilager and conventional method showed that GMSE 

coffee demucilager has better performance than conventional wet coffee washing method in 

terms of washing capacity, crop injury and water consumption reduction.   

 

Technology Demonstration and farmers’ perception  

On farm Demonstration 

Demonstration of the GSME model demucilager is conducted along with the target coffee 

growing farmers and traders at their coffee processing sites in Mana (Haro & Gembe ), Goma 

(Kilol and Kota), Limu (Babo and Omo Beqo),  Matu (Gebaguda andTulube),Yayu (Achibo), 

Dedesa (Sineso and Ofogo) and Chora (Alelu) districts of Jimma, Ilubabor and Buno-Beadle 

respectively.  A total of 137 farmer participants were involved in demonstration activities by 

washing 15, 000 kg pulped coffee beans at every site in single tank which is also augmented by 

field day popularization that involved as total of 530 attendants. 

Awareness created on machine among stakeholders. 

Mini field days organized at different sites that attended by different stalking holders. In view of 

that, totally 448 farmers (293 Female, 147 Male), 19 Experts (from district and Zone) including 

24 DAs, 30 Administrative (Kebele Level representative individuals) and 9 Researchers and 

assistant technicians that account to 530 have attended the mini field days. 

  

Table 8 : Field day participants during Mechanical Coffee Demucilager demonstration 

 

 Location No. of Participants 

 

No.  

 

District 

 

Kebele 

Farmers DAs &  

SMS  

Stalk 

holder 

Total 

Adult Youth Total 

M F M F  M F M F 

1 Mena:      

 

a)  Haro 

b)  Gembee 

28 

18 

23 

6 

12 

5 

10 

3 

73 

32 

2 

3 

1 

1 

4 

2 

1 

0 

81 

38 

2 Goma:   

    

a)  Kilol 

b)  Kota  

17 

11 

11 

2 

20 

6 

15 

3 

63 

19 

2 

4 

0 

1 

2 

3 

1 

0 

68 

27 

3 Limu :                      

 

a)  Babo   

b) Omobeqo 

15 

20 

8 

6 

22 

14 

13 

3 

58 

43 

2 

6 

1 

2 

0 

6 

0 

2 

61 

59 
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4 Matu a)  Gabaguda                                       

b)  Tulube                     

14 

15 

5 

3 

3 

12 

2 

1 

24 

31 

3 

2 

0 

0 

2 

2 

0 

0 

29 

35 

5 Yayu                                          Acibo                                         16 2 6 5 29 2 0 3 1 35 

6 Dedesa a)  Sineso                                        

b)  Ofogo 

10 

12 

4 

7 

8 

6 

3 

2 

25 

27 

2 

3 

1 

1 

2 

2 

0 

1 

30 

34 

7 Chora Alelu 9 3 6 7 25 3 1 3 1 33 

  Total  173 80 120 67 449 34 9 31 7 530 

 

Farmers’ view on the machine performance 

 

In this study, the farmers’ feedback after the demonstration of Mechanical Coffee Demucilager 

machine is collected based on evaluation criteria jointly set by researchers and farmers. Farmers 

usually evaluate a given technology based on the attributes they recognized as important for 

them and give their perception accordingly.   

 

Perception data were collected to analyze farmers’ opinion on different attributes of the machine. 

The technical operation and social perception aspects were collected and analyzed as well. Some 

of the machine attributes used in the analysis was on washing capacity (kg/hr), cleaning 

efficiency (%) and crop damage or injury percentage.  

Table 9 :  Farmers’ perception and satisfaction level  

  

Attributes & their acceptance 

degree by farmers 

Farmers’ response  (No=45) 

      Low    Medium      High      Total  

Washing 

capacity (kg/hr) 

Frequency      

 % 

- 

- 

20 

44 

25    

    56 

45 

100 

Cleaning                       

efficiency (%) 

Frequency     

 % 

- 

- 

13     

  29 

32      

 71 

45 

100 

Crop Damage or Injury 

percentage (%) 

Frequency       

 % 

3        

 6.7 

8       

17.7 

34    

 75.6 

45                    

      100 

Average  Frequency      

 % 

1 

2.22 

14 

31.11 

30 

66.67 

45                     

100 

 

As indicate above (Table 5) more percentage of respondents (66.67) perceived at high level of 

acceptance for its capacity (kg/hr), cleaning efficiency (%) and crop damage or injury percentage 

whereas 31.11% responded for having medium level for the respective attributes in average. 

 

 On the other hand, very few farmers (2.22%) have responded poor mainly in breakage & grain 

loss percentage while using the machine. Generally, the response showed that in average more 

than two-third of respondents replied that the machine was accepted for its high performance 
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compared to the formerly used manual washing local practices used in their areas. Thus, this 

shows that most of the farmers have positively perceived the machine performance.  

Conclusions and Recommendations  

Generally, the response showed that in average more than two-third of respondents replied that 

the machine was accepted for its high performance compared to the formerly used manual 

washing local practices observed in their areas. Thus, this illustrated that most of the participant 

farmers have positively perceived the machine performance. Further scaling up of the machine is 

needed to reach more number of coffee producers at large.   

All stakeholders and concerning bodies should strongly work in supplying the technology 

creating linkage among coffee producers and technology manufacturers in order to enhance the 

coffee production and marketing system in the areas. Micro enterprise and coffee development 

offices in the respective districts and Kebeles should maintain sustainable partnership system in 

order to strength the linkage among producers and technology manufacturers. 
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Abstract 

Limited access to improved maize seed, late delivery of the available inputs, drought, insects-

pests, lack agronomics managements and diseases are the major challenges in maize production 

in Ethiopia. The experiment was conducted with the objective to demonstrate and evaluate the 

drought tolerant maize varieties under farmers’ condition thereby creating awareness and 

linkage among actors in Daro Lebu, Hawi Gudina and Boke districts of West Hararghe Zone. 

One kebele from each district, seven farmers and two Farmer Training Centers were used for 

demonstration and evaluation of maize varieties. Yield, farmers’ preference, number of 

participants in training and field day, cost of inputs and benefits gained were major types of data 

collected using group discussion, observation and counting. The collected data were analyzed 

using descriptive ad inferential statistics, direct matrix and Garret ranking techniques, and 

partial budget analysis. Field day, training, advisory services and supervision were conducted 

for the farmers with the integration of development agents and experts. MH-140 maize variety 

was high yielder, preferred by the farmers, and economically profitable than over MH-130 and 

local check varieties in the study area. Farmers were also preferred MH-130 variety in terms of 

early maturity than other varieties. Therefore, it recommended that both maize varieties (MH-

130 and MH-140) for further scaling up in similar agro-ecologies thereby government 

organizations, non-governmental organizations and private sectors engaged in agriculture in 

general and in maize production in particular.    

Keywords: Maize, Demonstration, Participatory, Drought, Improved Varieties, Evaluation  

Introduction 

Maize (Zea mays), also called corn, is believed to have originated in central Mexico 7000 years 

ago from a wild grass, and Native Americans transformed maize into a better source of food 

(Ranum et al., 2014). The inhabitants of several indigenous tribes in Central America and 

Mexico brought the plant to other regions of Latin America, the Caribbean, and then to the 

United States and Canada. European explorers took maize to Europe and later traders took maize 

to Asia and Africa. In Ethiopia, maize production is of recent history. It was probably introduced 

to this country from Kenya during the 17th Century (Marco et al., 2014). 

 

It estimated that in 2012, the total world production of maize was 875,226,630 tones (Food and 

Agricultural Organizations [FAO], 2012), with the United States, China, and Brazil harvesting 
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31%, 24%, and 8% of the total production of maize, respectively. In large parts of Sub-Saharan 

Africa, maize is the principal staple crop covering a total of nearly 27 million hectare (Cairns et 

al., 2013). Maize accounts for 30% of the total area under cereal production in this region, 19% 

in West Africa, 61% in Central Africa, 29% in Eastern Africa and 65% in Southern Africa 

excluding South Africa (FAO, 2010; Cairns et al., 2013). Ethiopia is the second largest maize 

producers in Africa next to South Africa and high average productivity as compared to Africa 

and low productivity compared to world average (Dagne, 2016). In Ethiopia, 10.2 million 

hectare (80.71%) of land has covered by cereal crops in 2017/18 year (Central Statistical Agency 

[CSA], 2018). Out of this, the area covered by the maize crop was accounts 2.1million hectare, 

which is next to Teff crop accounted that 3 million hectare. However, in terms of its production 

and the number of producers maize ranked first next to Teff which accounted 84 million quintals 

and 10.6 million in number, respectively.   

    

In the country, four regions namely Oromia, Ahmara, SNNP and Tigray were the major maize 

producers in 2017/18 production Meher1 season (CSA, 2018).  The Oromia region was the first 

in maize production that accounted 4.9 million producers, 1.15 million hectare and 46.8 million 

quintals of the yield obtained in this year. In West Hararghe zone, maize is the second crop 

produced next to sorghum in the area in 2016/17 year. According to CSA (2017), result indicated 

that 39,807.63ha covered by the crop and 919,626.81Qt of the yield obtained from 589,968 

maize producers in the area by 2016/17 cropping season.   

Maize contains about 72% starch, 10% protein, and 4% fat, supplying an energy density of 365 

Kcal/100g (Nuss & Tanumihardjo, 2010), as compared to rice and wheat, but has lower protein 

content. Maize provides many of the B vitamins and essential minerals along with fiber, but 

lacks some other nutrients, such as vitamin B12 and vitamin C, and a poor source of calcium, 

folate, and iron (Ranum et al., 2014). Approximately 88 % of maize produced in Ethiopia is 

consumed as food, both as green and dry grain (Tsedeke et al., 2015). Maize is consumed as 

Injera, Porridge, Bread and Nefro. In addition to this, it is used to prepare local alcoholic drinks 

known as Telia and Arekie (Ministry of Agriculture and Natural Resources [MoANR], 2016). 

The leaf and stalk are used for animal feed and the dried stalk and cob are used for fuel. It is also 

used as industrial raw material, serving as a starch, a sweetener for soft drinks, an input for 

ethanol fuel production and oil extraction (Agricultural Transformation Agency [ATA] & 

Ministry of Agriculture [MOA], 2013; Tsedeke et al., 2015; MoANR, 2016).  

In sub-Saharan Africa, maize is predominantly grown in smallholder farming systems under rain 

fed conditions with limited inputs. Low yields in this region are largely associated with drought 

stress, low soil fertility, weeds, pests, diseases, low input availability, low input use and 

inappropriate seeds (Cairns et al., 2013). The annual maize yield loss of about 15% attributed to 

drought in sub-Saharan Africa. Limited access to improved maize seed, late delivery of the 

available inputs, drought, insects-pests, lack agronomics managements and diseases are the 

                                                             
1 It is the second cropping season (summer season) in Ethiopia 
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major challenges in maize production in Ethiopia (ATA&MOA, 2013). Similarly, in west 

Hararghe zone drought, limited access to newly released improved early maturing maize 

varieties, and insect-pests were the majors constraints observed in the area. The survey result 

indicated in drought-prone maize growing areas of Ethiopia, Kenya, Tanzania and Uganda, early 

maturity was the second most desired attribute of maize varieties after yield potential (Erenstein 

et al., 2011).  

 

In Ethiopia, a total of 65 maize varieties were released since 1973-2016 for different agro-

ecologies (MoANR, 2016). Out of released varieties, 11 varieties were recommending for low-

moisture agro-ecologies of the countries to stand with yield losses by drought (Dagne, 2016). In 

order to solve the maize constraints in the study area, Mechara Agricultural Research center has 

been implementing trial on evaluation of the adaptability of newly maize varieties in the area. A 

total of three newly released varieties (MH-140, MH-130 and MH-138), Melkassa-7 (standard 

check) and one local check were evaluated on two locations in West Hararghe zone. Based on 

average result of the study, MH-130, MH-140 and Melkassa-7 selected in early maturity (101, 

113 and 103) days and yield potential (27.9, 25.7 and 30.9) Qt/ha than others and recommended 

for further demonstration and promotion in moisture deficit area (Mechara Agricultural Research 

Center [McARC], 2016).  

In research validation and scaling up process, participation of farmers in varietal choice has 

considerable value through demonstration the technology under farmers’ field for further 

adoption and utilization of the technology (Asfaw et al., 2018). Therefore, the study aims to 

demonstrate and evaluate the drought tolerant maize varieties under farmers’ condition thereby 

creating awareness and linkage among actors in the study area. 

Materials and Methods 

Description of the study area  

The experiment was conducted in Daro Lebu, Boke and Hawi Gudina districts of West Hararghe 

Zone of Oromia National Regional State, Ethiopia. The districts were bounded to each other and 

the communities share their culture, knowledge and skills. The detail of background of each 

district was presented in the following (Table 1).  

Table 10. Description of the districts of the study area 

Characteristic Descriptions  

Hawi Gudina  Daro Lebu  Boke  

Capital city  Bu’i Mechara  Boke  

Distance from zonal 

city (Chiro)  

181KM 105KM  70KM  

Distance from capital 

city (Finfine) 

608KM 434KM  396KM 

Borders  Daro Lebu district in Habro district in North, Habro ditrict in 
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North, Amigna 

district (Arsi Zone) 

in West ,  Burka 

Dintu District in 

East, and Belto 

district (Bale Zone) 

in South direction 

Shanen Kolu district 

(Arsi Zone) in South 

West, Boke district in 

East and Hawi Gudina 

in South direction 

North, Daro Lebu 

district in South 

West,  Oda Bultum 

district in North East, 

and Burka Dintu in 

South Direction 

Number of kebeles 31 37 22 

Altitude  1200-1800m.a.s.l 1350- 2450m.a.s.l 1100-1980m.a.s.l 

Total area  304.120.8ha  123,188.06ha 

Total cultivated land 30,419.9ha 29,838ha 31,150ha 

Total maize lands 4500ha 6,525ha 7,250ha 

Total maize 

producers 

6845 in number 10,255 in number  11,255 in number 

Latitude  8110º 35′ 33.311″N 8479º43′38.149″N 8526º42′28.947″N 

Longitude  6185º8′8.841″E 5842º50′50.173″E 6118º1′13.416″E 

Annual Temperature  27oC-32oC 14oC-26oC  18oC-28oC 

Annual Rainfall  200-1500mm/year Average= 963mm/year 600-800mm/year 

Agro-ecologies  2% Highland, 3% 

Midlands, 

95%Lowlands 

44% mid-land, 56% 

lowlands 

80% Midland, 20% 

Lowland  

Soil type  Black and red soil  Black and clay soil Black and red soil 

Farming system  Crop (sorghum, 

maize and wheat) 

and livestock (cattle, 

goat, camel, donkey 

and sheep) 

Crop (sorghum, maize, 

groundnut, coffee, khat, 

hot pepper,) and 

livestock (cattle, goat, 

camel and donkey)   

Crop (mazie, 

sorghum, teff, coffee, 

khat) and livestock 

(cattle, goat, sheep, 

donkey, ploutry and 

camel) 

Populations  Total= 142, 075 (70, 

520male, 71, 

545female) 

Total=238, 117 (118, 

945male,119,172female) 

Total= 181, 242 (92, 

064Male, 89, 

175female) 

Source: WHZANRO, 2018 
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Source: Own designed from GIS data, 2018 

Figure 2. Map of the study area  

 

Site and Farmer Selection  

 

The experiment conducted for one year in Daro Lebu, Hawi Gudina and Boke districts of West 

Hararghe zone. One kebele2 from each district selected purposively based on production 

potential of maize and lowland areas with collaboration of districts agricultural office. 

Accordingly, Milikaye kebele from Daro Lebu district, Kurkura kebele from Boke district and 

Ibsa kebele from Hawi Gudina district were selected for executing the demonstration under 

farmers’ conditions. Moreover, a total of seven (7) farmers and two Farmer Training Center 

(FTC) were participated on the experiment (Table 2). Farmers were selected based on gender 

balance, willingness to provide 352m2 land for the trial, promise to manage the field 

continuously, interest to provide labour without any support, willingness to allocate the oxen 

with its materials, willingness to take the risk or failure and willingness to communicate the 

result for fellow farmers. 

 

 

 

                                                             
2 Kebele is the smallest unit of administration in Ethiopia 
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Table 11. Number of farmers participated and area used for maize demonstration in the study 

area.  

District  Kebeles  Number of farmers 

and FTCs covered  

Area covered (m2) 

Hawi Gudina  Ibsa  3* 1,056 

Daro Lebu  Milikaye  3* 1,056 

Boke  Kurkura  3 1,056 

Total 9 3,168 

* Indicates one FTC used from Hawi Gudina and Daro Lebu districts  

Research design  

Two improved drought tolerant maize varieties namely MH130 and MH140 compared against 

with local check under farmer`s condition of the study area. A single plot design (side-to-side) 

used on 10m*10m size of area for each variety on each selected farmer land. A spacing of 75cm* 

25cm between row and plant was used during sowing time. Fertilizer, 50kg of DAP at sowing 

and 60 kg urea at planting and knee height stage were applied as per the recommended rate.  

Description of Improved Maize Varieties  

Both maize varieties released recently for drought prone areas of the country.  The varieties were 

released by Melkassa Agricultural Research Center operated under Ethiopian Institute of 

Agricultural Research. The MH-140 was released in 2013 recommended for wet and dry mid 

altitudes whereas MH-130 was released in 2012 and recommended for dry areas (Table 3).   

Table 12. Characteristics of improved maize varieties 

Varieties  Year 

of 

release  

Rainfall 

(mm) 

Altitude  Maturity 

days  

Agro-

ecology  

Yield on 

research 

station 

(Qt/ha) 

Other traits  

MH-130 2012 600- 

1,000 

1000-

1750 

120 Dry areas 

and mid-

altitude 

60-70 Hybrid, 

resistant to rust 

and blight  

MH-140 2013 1000-

1800 

1000-

1800 

140 Wet and dry 

mid-

altitudes 

85-95 Hybrid, MSV 

and rust 

resistant   

Source: MoANR, 2012 & 2013 

Approaches used  

Training was organized for the selected experimental farmers and respective DAs concerning 

drought tolerant maize production and management systems. Then, sowing was conducted 

jointly with researchers (extenstionists and cereal agronomist), farmers and extensions agents in 

each district. Close supervision and monitoring were undertaken through joint action of 
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stakeholders. Finally, field days was organized for different stakeholders including farmers to 

create awareness, selection of performed varieties and boost the dissemination of the varieties 

through farmers to farmers. Different extension materials such as leaflet and manuals of training 

were delivered to the farmers during the field day and training for the available farmers, 

extension agents and agricultural office experts. Moreover, the outputs gained from the study 

were communicated on field day program, mass media and written materials.  

Types of data and method of data collection 

Both quantitative and qualitative data were collected from the primary and secondary sources. 

The number of farmers participated in demonstration, training and field day, date of planting, 

maturity date, disease and insects effects, farmers preferences and yield gained (Qt/ha) were the 

major types of  data collected during demonstration process. In addition, types of advisory 

services gained by the farmers and frequency of (land preparation, supervision made and 

weeding practices) were collected from experimental farmers and. Socio-economic profiles, 

demographic, crop profiles and climatic information were collected from research reports, 

districts agricultural offices reports, internet and other written materials. The economic data like 

cost of inputs (seed, rent land, oxen per plough land per day, labour man per day per the 

activities, fertilizers and chemicals) and benefit gained (cost of the product/yield gained) were 

collected from the producers, extension agents and merchant in the area.   

 

Data collection sheet was developed prior to executing the trails.  During monitoring and 

evaluation, the researchers and development agents collected different types of data mentioned 

above on developed collection sheet as per scientific unit of measurements. The checklists were 

also developed for collecting the economic data and secondary data. The farmers’ preferences 

and perception towards technologies were collected by establishing small groups in field day 

program. The field day participants were divided into small groups from different disciplines 

(farmers, extension agents, experts and researchers), lead by the group leader, and recorded each 

individual farmer’s preferences thereby visiting each variety on their  plots at maturity stage.      

Method of data analysis 

Both qualitative and quantitative data analysis method were employed to analyze the collected 

data. The quantitative data will be analyzed using mean, standard deviation, summation, range 

and independent sample t-test. An independent sample t-test analysis was used to identify the 

mean yield difference between improved and local check maize varieties. The SPSS Ver. 20 was 

used to analyze numerical value of the collected data. Qualitative data was analyzed by using 

description, narration, interpretation and argumentation. The yield advantage of improved maize 

technology over local/standard check is calculated in the following formula.  

 

Yield advantage %= Yield of new variety - Yield of local check X 100 

                                                 Yield of local check 
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Farmers’ evaluation and selection criteria were identified through participatory selection scheme 

using Garrets and direct matrix rankings techniques at maturity stage of the crop.  First, farmers’ 

has listed the selection criteria. Farmers were subject to rank the criterion based on their 

importance using experiences owned on the crop production. Then, ranking of farmers criteria’s 

was conducted using Garret Ranking Techniques. Garret’s percentages were calculated by using 

the following formulae (Garrett and Woodworth, 1969). 

Percent position= 
Nj

Rij )5.0(
100


 

Where,  

Rij= Rank given for the ith items by the jth individual. 

Nj= Number of items ranked by the jth individual. 

By using the scorecard prepared by Garret, the scores allocated to the percentage values.  Then 

for each factor, the scores of individual farmers are added together and divided by the total 

number of farmers for whom scores added. The mean scores for all the factors are ranked by 

arranging in descending order. 

After ranking of the traits was conducting, they evaluated the maize varieties based on the listed 

criteria’s thereby giving the score to the varieties.  The scores were given to the variety (3= very 

good, 2= medium and 3=poor) based on their importance.  A direct matrix table was prepared by 

putting the varieties listed in the row and characteristics preferred by farmers in the column. 

During direct matrix ranking, farmers have given rating of importance (a relative weight) of 

selection criterion ( 3= Very Important, 2= important and 1= Less Important) and rating of 

performance of a variety for each traits of interest (selection criteria) was given based on their 

level of importance based on common agreement of evaluators’. The score of each variety was 

multiplied by the relative weight of a given character to get the final result and then added with 

the results of other characters to determine the total score of a given variety. Scoring and ranking 

were done on consensus, and differences were resolved by discussion as indicated by (De Boef 

&Thijssen, 2006; Yalemtesfa, 2017). 

Cost-benefit analysis was conducted to analyze the benefits obtained from the demonstration trail 

and helps to convince the end-users. The cost-benefit analysis of the maize demonstration 

viewed from financial point. The economic benefit was analyzed through gross monetary 

advantage analysis. According to formula used by Sarker et al., (2013), the gross monetary 

advantage (GMA) was calculated by multiplying yields of the component crops by their 

respective current market price for the varieties of the maize yield and subtracting its total 

variable costs, then dividing its product to total cost to obtain benefit cost ratio (GMA). 

GMA= [(Q*P)-TVC)]/TC 



186 
 

When Q is the output/yield gained, P is the current price of the crops and TVC is total variable 

cost or, GM= TR-TVC, where GM (gross margin), TR (total revenue) and TVC (total variable 

cost) GMA (BCR) =TR/TC, when BCR, TR and TC, benefit cost ratio, total revenue and total 

cost of the project, respectively. 

 

Results and Discussions 

Extension services given to the farmers  

The concept of extension services has changed over time. While technological transfer is still 

important, more emphasis is being placed on expanding the skills and knowledge of farmers (i.e., 

human capital development), enhancing rural livelihoods, achieving food security, and creating 

more efficient farmer-based organizations (Swanson, 2008). Christoplos et al. (2010) defines 

agricultural extension services as “all the different activities that provide the information and 

advisory services that are needed and demanded by farmers and other actors in agri-food systems 

and rural development.” It also includes, for instance, “facilitation, brokering and coaching of 

different actors to improve market access.” According to Christoplos et al. (2012), agricultural 

extension services can be classified primarily into three areas, technology and information 

sharing, advice related to farm, organizational, and business management and facilitation and 

brokerage in rural development value chains. Accordingly, we were delivering the improved 

maize technologies, advisory services during site supervision, training and field day to 

experimental farmers in the study area.   

Trainings given  

Training is one of the extension services delivered for the farmers to improve their knowledge, 

skill and attitudes on maize technologies. The training is delivering to the farmers at different 

stages before, during and after the implementation of the research projects (Bedru et al., 2009). 

The training was given to the farmers and other relevant stakeholders before the implementation 

of the demonstration on farmers’ field. The training given to the participants on maize 

production, pre-harvest and postharvest management and extension methods for technology 

demonstration and communication for wider communities engaged on maize production.  

Accordingly, 11 experimental farmers, 3 development agents and 2 agricultural experts were 

participated on the training given by cereal breeder and extensionist researchers at Mechara town 

for two days. Two ways communication methods were applied during training delivery period 

for sharing their knowledge and experiences. The reason behind was the farmers have a lot of 

enrich knowledge and experiences on maize production throughout their life. The National 

Ethiopian Agricultural Extension System (NEAES) (2014) indicated that participatory extension 

system is the focus through jointly integrate farmers into group, developments and agricultural 

profession through training farmers in different agricultural technologies. The training program 

helps the actors (farmers, extension agents, experts and researchers) of the agriculture to link 

each other and know the same information on the research demonstration trails.  
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Field day and awareness created  

Field day is a kind of meeting whereby farmers, agri-business people and agricultural scientists 

and all stakeholders in agriculture discuss and interact fully with each other about agricultural 

practices (Akinsorotan, 2009). The importance of the field day is an opportunity for farmers to 

learn by seeing the performance of recommended practices adopted by other successful farmers. 

Farmers also discuss the pros and cons of the field day informally with their fellow farmers, 

extension workers and the subject matter specialists. Field day is an opportunity for the farmers 

to evaluate the technologies through their own criteria’s. It can be two or three times which the 

stages are at vegetative, flowering and maturity depending on crop type and nature produced 

(Bedru et al., 2009). 

According, the field day was organizing at maturity stage of the maize crop in Daro Lebu and 

Boke districts on the selected farmers’ field. A group of farmers, subject matter specialists, 

communication experts, researchers and other experts were involved on the program. 

Accordingly, 105 (83 Male, 22 Female) farmers, 4 (3 Male, 1 Female) extension agents and 

33(28 Male, 5 Female) subject matter specialists were participating in the ceremony (Table 4).  

Field visit through facilitator, on-field technology selection, group discussion and general 

discussion were the major methods used in the program. The Bedru et al. (2009) indicated that 

defining purpose, planning, implementation and evaluation of the program is important in 

conducting field day on the farmers’ field. In the program, farmers were selecting the maize 

varieties in different criteria for further production. Beside this, 120 leaflets on maize production 

were delivered to the participants of field day program in both locations to create awareness on 

improved maize technologies.  

Table 13. Field day participants in Boke and Daro Lebu districts by gender and profession  

Locations 

(Districts) 

Farmers DAs SMS Total 

Adult Youth Total  M F T M F T M F T 

M F M F 

Daro Lebu  23 12 10 1 46 1 0 1 8 2 10 42 15 57 

Boke  50 9 0 0 59 2 1 3 20 3 23 72 13 85 

Total 73 21 10 1 105 3 1 4 28 5 33 114 28 142 

Note: M-stands for male, F, stands for Female and T-stands for total, DAs- stands for 

Development agents and SMS-stands for subject matter specialists.  

Source: Our results, 2017  

Yield performance of the improved varieties and their yield advantage over local check 

The yield of the demonstration trial were harvested only from five farmers in Boke and Daro 

Lebu districts due to extreme drought prevail in Hawi Gudina districts and germination problem 

in one farmers field in Daro Lebu district. The result of Table 5 revealed that the average yield 

obtained from the improved maize varieties accounted that 34.6 Qt/ha for MH-140, 27.06 Qt/ha 
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for MH-130 and 17.67 Qt/ha for Local check. The highest yield recorded from MH-140 and 

followed by MH-130 and local check varieties. There was a high mean difference yield obtained 

between improved and local check varieties. Our findings indicated it was above zonal average 

yield of 2016/17 year that accounted 23.10 Qt/ha (CSA, 2017). Similarly, the findings of Mieso 

(2017) indicated that the highest yield recorded from MH-140 over MH-130 varieties in Abaya 

district, Southern Ethiopia. Contrary to our findings, the result of Natol et al. (2018) indicated 

that the highest yield recorded from MH-130 over MH-140 variety in Dugda Dawa district, 

Southern Oromia, Ethiopia.  

Table 14. The mean yield of improved maize technologies and its yield advantage in both 

locations  

Varieties  Yield (Qt/ha) (N=5) Mean difference over 

check (Qt/ha) 

Yield advantage 

over check (%) Min. Max. Mean Std. Dev. 

MH-130 9.97 40.69 27.06 12.24 9.39 68.9% 

MH-140 6.99 50.48 34.6 11.18 16.93 95.8% 

Local check 3.28 34.91 17.67 13.63 0 0 

Source: Our results, 2017 

Yield gained against earlier recommendations 

Before the technology demonstrated on the farmers field, the adaptation and verification trial 

were conducted on research station and sub-stations. In 2014-2015, the adaptation trial was 

conducted in three locations (Mieso, Daro Lebu at Mechara research station and Daro Lebu at 

Milikaye kebele). The result obtained on Table 6 the MH-130 variety gained during the 

adaptation and demonstration stage is near to each other. However, the MH-140 yield obtained 

from demonstration stage higher than adaptation study increased by 7.1 Qt/ha. However, the 

potential of the maize varieties by the released organizations were 60-70 Qt/ha for MH-130 and 

85-95 Qt/ha for MH-140 variety. Under research-managed trial, all package of the technology 

were applied as per recommendation domain. However, farmers managed trial controlled by the 

farmers themselves and create a gap to apply all required package of technologies as per 

recommended rate.   

Table 15. The mean yield difference of improved maize technologies at different stages 

Varieties  Mean yield gained (Qt/ha) 

Released center  Adaptation stage  Demonstration stage   

MH-130 60-70 27.9 27.06 

MH-140 85-95 27.5 34.6 

Source: Own computation, 2017 
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Independent sample t-test result 

The independent sample t-test was employed to identify the statistical difference of the yield 

among the varieties and locations. The independent sample t-test result on Table 7 indicated 

there was no significant difference between MH-130 and local varieties as well as MH-130 and 

MH-140 varieties in terms of yield per hectare. Nevertheless, there was a significant difference 

between MH-140 and local check varieties in terms of the yield per hectare in the study area. In 

other ways, the independent sample t-test result revealed that there was no significant difference 

between Daro Lebu and boke districts in term of overall yield of the varieties. Even though, 

statistical non-significant between two locations, the highest yield (30.46 Qt/ha) of maize was 

recorded in Daro Lebu and increased over Boke district by 3.1 Qt per hectare. The difference 

occurred due to high management given for the variety by Daro Lebu district experimental 

farmers.        

 

Table 16. The independent sample t-test result on mean yield of improved maize varieties in both 

locations. 

 

Combination of 

variety/locations 

Mean yield (Qt/ha) t-value  

Mean Std. Dev. Std. Error  

MH-130 27.03 12.24 5.47 -1.021ns 

MH-140 34.60 11.18 4.99 

MH-140 34.60 11.18 4.99 2.147* 

Local 17.68 13.63 6.09 

MH-130 27.03 12.24 5.47 1.142ns 

Local  17.68 13.63 6.09 

Daro Lebu district 

(N=2) 
30.46 15.84 6.47 

0.936ns 

Boke district (N=3) 27.36 11.96 3.99  

Note: * indicates that significant at 10% level and ns- indicate non-significant 

Source: Own computation, 2017 

Farmers’ preferences  

Farmers’ preferences are the most important type of data that cannot be missed in improved 

agricultural technologies demonstrations under farmers’ circumstances. The rationale behind to 

use farmers preferences as part of demonstration is due to the fact that the objectives of 

researchers usually yield maximization may differ from objectives of farmers like market, 

quality, household utilization and results from conventional research process takes a long time to 

reach to the farmers (Yalemtesfa, 2017). Accordingly, the farmers’ preferences data on improved 

maize technologies were collected at maturity stage of the crop through organizing field day. The 

data were collected at both farmer’s field and Farmer Training Center (FTC) of Milikaye kebele 

in Daro Lebu district. Both women and men were participated on field day for technology 
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evaluation and selection at farmer’s field 29 (Male 25, Female 4) and FTC 25(Male 21, Female 

3). The reason was four farmers missed their participation while moving from farmer’s field to 

FTC on field day ceremony.  

 

On the farmers field, the maize variety selection criteria’s were listed by the farmers and ranking 

was conducted the criteria in a group ways. The result of Garret ranking techniques on Table 8 

depicted that high yielder, early maturity, head size, drought tolerance and seed size were the 

major criteria ranked by the farmers from first to fifth based on the importance for evaluating 

maize varieties in the study area. Similarly, Natol et al. (2018) findings indicted that yield, early 

maturity, drought tolerance, seed size, seed color, disease resistance and plant height as major 

criteria that farmers used in evaluating maize varieties.  The study of Abera et al. (2013) finds 

out yield, disease and insect resistance, and lodging resistance as major criteria used in maize 

technology evaluation and selections by West Ethiopia farmers.  

Table 17. The result of Garret ranking techniques in maize varieties selection criteria  

Criteria Rank Value (N=29) Average 

score 

Rank 

1 2 3 4 5 6 7 8 9 10 

HY 23 4 2 0 0 0 0 0 0 0 79.03 1 

EM 4 14 5 6 0 0 0 0 0 0 67.97 2 

HS 0 5 13 10 0 1 0 0 0 0 61.97 3 

DT 2 4 5 2 12 4 0 0 0 0 58.31 4 

SS 0 2 2 10 11 1 3 0 0 0 54.79 5 

IPR 0 0 0 1 3 12 8 5 0 0 44.93 6 

SC 0 0 2 0 3 7 5 8 3 1 42.21 7 

DiR 0 0 0 0 0 4 10 10 5 0 38.52 8 

GL 0 0 0 0 0 0 3 6 14 6 29.62 9 

BT 0 0 0 0 0 0 0 0 7 22 20.66 10 

Note: HY-High yield, EM-Early Maturity, HS- Head Size, DT-Drought Tolerance, SS- Seed 

Size, IPR-Insect Pest resistance, SC-Seed Color, DiR-Disease Resistance, GL-Good for 

Livestock Forage, BT- Bear Tip cover 

Source: Own computation, 2017  

According to the relevance ranked criteria, the direct matrix ranking was conducted to select best 

maize varieties used for further production by the farmers. The relative weight of the selection 

criteria was given by the farmers based on the level of importance (3= very important, 

2=important and 1=Less important). That means farmers were also identified and gave the rank 

for the best criteria on Table 8 above. The scores were also given to the varieties the depending 

on the criteria (Table 9). The result of direct matrix ranking indicated that MH-130 ranked first 

next to MH-140 and local check varieties in terms of all criteria’s except early maturity and 

biomass/plant height for livestock forages on farmer’s field. The total weighted score of farmer’s 



191 
 

field maize varieties selection accounted that 62 for MH-130, 44 for MH-140 and 28 for local 

check varieties. Contrary to this, on FTC field the farmers were shift their ideas on varieties 

selection due to the performance of crop different from farmers field. Accordingly, farmers were 

rankMH-140 as first next to MH-130 and local check varieties in terms all criteria’s except early 

maturity. Finally, farmers were accepted both varieties (MH-140 in terms all criteria except early 

maturity and disease reaction and MH-130 in terms of early maturity and disease resistance) for 

further production in their area. The findings of Natol et al. (2018) indicated that MH-130 variety 

is more preferred than MH-140 by the farmers in the area. Conducting on-farm research on 

different locations and farmers’ field helps us to obtain reliable, representative and accurate 

research results.  
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Table 18. The result of direct matrix ranking of maize varieties selected by the farmers 

Criteria Relativ

e 

weight 

Variety Score in Farmers Field (N=29) Variety Score in Farmer Training Center (N=25) 

MH-130 Local MH-140 MH-130 Local MH-140 

Score 

(N) 

Weight 

score 

Score 

(N) 

Weight 

score 

Score 

(N) 

Weight 

score 

Score 

(N) 

Weight 

score 

Score 

(N) 

Weight 

score 

Score 

(N) 

Weight 

score 

HS 3 3(25) 9 1(28) 3 2(25) 6 2(24) 6 1(25) 3 3(23) 9 

SC 2 3(16) 6 1(29) 2 2(16) 4 2(22) 4 1(29) 2 3(22) 6 

SS 2 3(17) 6 1(28) 2 2(16) 4 2(23) 4 1(25) 2 3(22) 6 

HY 3 3(25) 9 1(29) 3 2(25) 6 2(24) 6 1(24) 3 3(23) 9 

EM 3 2(22) 6 3(26) 9 1(22) 3 2(14) 6 3(13) 9 1(11) 3 

DR 3 3(17) 9 1(24) 3 2(13) 6 2(13) 6 1(21) 3 3(11) 9 

IPR 2 3(15) 6 1(27) 2 3(14) 6 2(16) 4 1(22) 2 3(18) 6 

GL 1 2(25) 2 1(26) 1 3(23) 3 2(25) 2 1(25) 1 3(25) 3 

DiR 2 3(17) 6 1(27) 2 2(15) 4 3(14) 6 1(22) 2 2(13) 4 

BT 1 3(15) 3 1(24) 1 2(13) 2 2(13) 2 1(19) 1 3(11) 3 

Total weight 

score 

22  62  28  44  46  28  58 

Average 

weight score 

  2.82  1.27  2  2.09  1.27  2.64 

Rank   1  3  2  2  3  1 

Note: relative weight of the criteria's give by the farmers, 3=Very important, 2= Important and 3=Less important and the score given 

to the varieties by the farmers, 3=Very good, 2=medium and 1=poor 

Source: Own results, 2017 
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Cost-benefit analysis  

The cost-benefit analysis of the research project from its financial point of view was used to 

evaluate the technology to be financial feasible or not in the area. In agricultural projects, the 

cost of inputs required to execute the project were collected from both locations in the study 

area. The cost of inputs (seed, fertilizers, labor from sowing to threshing at different stages of 

production, insecticides, and plough cost) and the product cost (yield) were collected based on 

the data obtained from the farmers, merchants and experts in the area. As known, maize is the 

food secure crop and farmers in the area are not produced for the market. Even though, analyzing 

the benefit-cost is required to convince the farmers whether economical advantages or not in 

improved maize technologies production. In the areas, farmers produce maize on their own 

farmlands through their own labor and others social capital systems. The result on Table 10 

indicated that the highest cost of inputs incurred on improved maize technologies due to the cost 

of improved seed higher than local seed cost.     

Table 19. Cost of the inputs used for maize production on farmers field  

 

Varieties 

Average cost of inputs (Birr per ha)  

TVC 

 

TC Fertilizers Seed Insecticide Plough Labor Rent land 

MH-130 1244.5 1200 275 6400 5320 5200 14,439.5 19,639.5 

MH-140 1244.5 1200 275 6400 5320 5200 14,439.5 19,639.5 

Local 1244.5  182.5 275 6400 5320 5200 13,422 18,622 

Note: TVC=Total Variable Cost and TC= Total Cost  

Source: Own computation results, 2017 

The result of Table 11 indicated that the highest gross margin/net benefit and total revenue were 

obtained from MH-140 variety that accounted 8050.5 birr and 22, 490 birr in a hectare of the 

land at production period, respectively. Next to this, MH-130 and Local check varieties gross 

margin/net benefit and total revenue were accounted that 3169 birr and -3256 birr, and 

17,608.5birr and 10,166 birr from a hectare of the land, respectively. The benefit cost ratio was 

accounted that 40.99%, 16.14% and -17.48% for MH-140, MH-130 and local check varieties 

respectively. Therefore, farmers are profitable if engaging in producing improved maize varieties 

than local check varieties and sold at production period (from October to February) in the study 

area.   

 

Table 20.The benefit obtained from improved maize during production period 

Variety  Quantity 

(Qt/ha) 

Average 

Price 

(Birr/Qt) 

TR TVC TC GM GMA/BC

R 

MH-130 27.09 650 17,608.5 14.439.5 19,639.5 3169 0.1614 

MH-140 34.6 650 22,490 14,439.5 19,639.5 8050.5 0.4099 

Local 17.68 575 10,166 13,422 18,622 -3256 -0.1748 
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Note: TR-Total revenue, TVC-Total variable cost, GM- Gross Margin, GMA (Gross Margin 

Advantage/Benefit Cost Ratio) 

Source: Own results, 2017 

Most of the time farmers were more profitable if sold their product during non-production season 

than at production season. The result of Table 11 &12 also revealed that the net benefit obtained 

from MH-140 increased from 8,050.5 birr to 19,960.5 birr and gained a difference of 11,910 birr 

from a hectare of land in the study area. Similarly, the profit obtained MH-130 and local check 

varieties increased by 9, 281.5 birr and 5,546, respectively.  

 

Table 21. The benefit obtained from improved maize during non-production period 

Variety Quantity 

(Qt/ha) 

Average 

price 

(Birr/Qt) 

TR TVC TC GM GMA/BC

R 

MH-130 27.09 1,000 27,090 14,639.

5 

19,839.5 12,450.

5 

0.6276 

MH-140 34.6 1,000 34,600 14,639.

5 

19,839.5 19,960.

5 

1.0061 

Local 17.68 9,00 15,912 13,622 18,822 2290 0.1217 

Source: Own results, 2017 

 

Conclusions and Recommendations  

Conclusions  

The experiment was conducted in Daro Lebu, Boke and Hawi Gudina districts of West Hararghe 

zone. Three kebeles and on nine locations (farmers field and FTC) were addressed through the 

demonstration trail. Training, supervision of the field, and field day was organized for the 

farmers, development agents and experts found in the district. 

Two improved and one local check varieties were demonstrated and evaluated on both the 

farmers field and FTC with its full package of technologies. Different agricultural extension 

services (training, demonstration, advising farmers, field day and improved technologies) were 

delivered for the farmers in the study area. Accordingly, 15 and 142 participants were 

participated on both training and field day program. The highest average yield was recorded 

from MH-140 (34.6 Qt/ha), followed by MH-130 (27.03 Qt/ha) and local check (17.68 Qt/ha) in 

the study area.  

The independent sample-test result indicated that there was a significant difference between MH-

140 and local check varieties at 10% significance level. The result of Garret ranking techniques 

depicted that high yield; early maturity and head size was the major top three selection mostly 

preferred by the farmers in evaluating maize technologies. In the other hand, the direct matrix 
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ranking was employed to rank farmers preferences towards best-performed variety. Accordingly, 

MH-140 variety were ranked first by the farmers in terms of all criteria’s except early maturity 

and disease resistance compared to both MH-130 and local check varieties. Due to different 

characters and think as a solution for their problems, farmers preferred both improved maize 

varieties for further production in their area.   

The partial budget analysis employed to identify the benefit and cost incurred in maize 

production. Due to high yield and preferable in the market, MH-140 variety was more profitable 

than other varieties. The net benefit obtained from MH-140 both at production and non-

production season was accounted that 8,050.5 and 19,960.5 birr respectively.  

Recommendations  

Based on the findings and conclusion obtained, the following recommendations have been giving 

on maize technology for the responsible bodies.  

 It is advisable for the farmers to store their product and sell at time supply of the product 

reduced in the area.  

 It is better to include farmers’ preferences in agricultural technology and innovation 

evaluation process in participatory ways.  

 It is recommended to scale up both varieties especially MH-130 variety in shortage of 

rainfall area for the end-users. To this end, multiplication of the improved maize varieties 

for further scaling up works is recommended. Unions and seed enterprises should request 

the research institution recommendation to multiply adapted and accepted improved 

agricultural technologies by the farmers in reducing the seed shortage in the area. 

 The agricultural offices, university/research affairs office and non-governmental 

organizations should give attention for the technology promotion and benefit the farmers 

thereby conducting demonstration and scale up both on Farmer Training Center and on-

farmers field for further production. 
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Abstract 

The experiment was carried out in Habro, Gemechis and Tulo districts of West Hararghe Zone 

with the objectives of evaluating improved varieties of black cumin under farmers` field 

condition and to create awareness and skill of production and management of the improved 

black cumin variety. Four kebeles were selected purposively based on black cumin production 

potential, two kebeles from Gemechis and the other two were selected from Habro and Tulo 

districts. Seven farmers and two Farmers Training Centre were included depending on their 

interest to the technology, managing the experiment, have appropriate land for the experiment 

and taking the risk at the time of failures. Two improved varieties Eden and Dirshaye with local 

check were demonstrated and evaluated. The experiment was demonstrated on 50m2 

demonstration plots and NPS 40kg/ha with Urea (50kg at the time of sowing and at growing 

stage) was applied to one demonstration plot. Both quantitative and qualitative data were 

collected through observation, feedback from farmers and data recording sheet. Descriptive 

statistics, gross margin analysis and ANOVAs -test was used to analyze collected data. While 

qualitative data were analysed through simple ranking and summarization. The result of the 

study indicated that Dirshaye was ranked first in terms of high branch, high plant height, large 

pod size, high pod per plant, high yield, drought tolerant and insect resistance. Dirshaye variety 

has more economic advantage than local variety at the study area. Thus, Dirshaye were 

recommended for further popularization and scaling up in study area and similar agro ecology. 

Key words: Black cumin, Varieties, demonstration, insect resistance, yield 

Introduction 

Black Cumin (Nigella sativa L.) is a member of Apiaceae (Umbelliferae). This species is 

originated in Egypt and East Mediterranean, but is widely cultivated in Iran, Japan, China and 

Turkey (Shewaye, 2011). Black cumin grows on a wide range of soils. Sandy loam soil rich in 

microbial activity is the most suitable for its cultivation. The sloppy soils of heavy rainfall areas 
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and leveled and well drained soils of moderate rainfall areas are quite suitable for its cultivation. 

Soil pH of 7.0 to 7.5 is favorable for its production (Ermias et.al as cited in Orgut, 2007). 

Nigella sativa has been used as a food preservative and to enhance flavour in many countries of 

the world for thousands of years and has also been used as a spice, and Nigella sativa seed and 

oil has been consumed for the treatment of many diseases in the world for many years. Today, it 

is believed to have antihypertensive, antihyperlipidemic, antidiabetic, anticancer, antioxidant, 

antimicrobial, antitumour, antibacterial, anti-inflammtory and immune-system effects through its 

components (Merve and Nevin, 2017).  Nigella sativa is used to decrease asthenia and 

depression, and to increase body resistance (Razavi & Hosseinzadeh, 2014). 

It is used principally to flavor food, either as whole grain, in powdered form or as an oleoresin 

extract. It is also used in gripe water and other herbal medicines. Within Ethiopia its main use is 

as a spice, which is typically ground and mixed with other spices. There is also some use in 

traditional medicine. The vast majority of Ethiopia’s black cumin exports go to Arabic countries, 

which, together with other predominantly Muslim countries, accounted in 2008 for some 98% of 

national exports. Sudan overtook Saudi Arabia as the main export destination in 2007 and by 

2008 it accounted for almost one half of all official exports. It is uncertain how reliable this 

market is and whether exports can be maintained at current levels. Value-adding to cumin in 

Ethiopia is low, with all exports being made in the form of whole grain (Orgut, 2007). 

Recently, many medicinal properties have been attributed to black cumin seeds and its oil. The 

crude fixed oil extracted from black cumin seeds has powerful antibacterial properties against 

diverse genera of some pathogenic bacteria (Samah et al., 2014). Increased demand of black 

cumin oil for medicinal purposes, its potential in crop diversification, income generation and its 

importance to reduce the risk of crop failure makes black cumin as a best alternative crop under 

smaller land holdings (Adam et .al, 2006). Even though the uses of black cumin and its demand 

are very high, the society of West Hararghe has no access of this improved variety. However; 

Mechara Agricultural Research Center has conducted adaptation trial on improved variety of 

black cumin which are developed by Kulumsa Agricultural Research Center. Dirshaye, Eden, 

Darbera & local variety were adapted varieties of black cumin in 2014 cropping season at 

McARC.  

 

From the data analysis result over location of McARC showed that Dirshaye and Eden has the 

highest mean of total yield with 587 kg ha-1 and 547 kg/ha-1 respectively among the adapted 

varieties.  But, local has the minimum yield of 346 kg/ha-1. Thus, Mechara Agricultural Research 

Center recommended two variety of black cumin named as: Dirshaye and Eden by selecting with 

all parameters for further promotion and demonstration on farmers' field. Thus, the study was 

required to evaluate and demonstrate on study area with the objectives of evaluating improved 

varieties of black cumin under farmers` field condition and to create awareness on the improved 

black cumin production & management in the study area. 
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Methodology 

Description of the Study Area 

The activity was done in Habro, Gemechis and Tulo districts of West Hararghe Zone. Habro is 

one of the West Hararghe zone districts which is found at 404 Km from Addis Abeba. The 

district is situated at the coordinate between 400 30’ 32.08’’ E and 8047’19.81’’N. The district 

has an altitude range from 1600-2400 m.a.s.l. and annual rainfall of 650 mm and 1000 mm while 

the average temperature of the district is 18oC. Most of the soils found were sandy clay loam in 

textural class. Habro district consists of Weynadega (mid-highland) (57%), Kola (lowland) 

(25%) and Dega (highland) (18%) agro climatic zones. It occupies a total area of 725 km2 i.e. 

about 4.2% of the zonal total area. The rainfall pattern in the area is uni-modal with high amount 

of rainfall occurring during the main rainy season between June to September (Kiremt) and the 

short rainy season stretching from March to June (Belg). The highest rainfall is received in 

August. The mean annual temperature was 20 0C with the hottest months being March, April and 

July (Dereje D, 2013). 

Gemechis district is one of the 17 districts in West Hararghe zone and  located at 343 km East of 

Addis Ababa and about 17 km South of Chiro, which is the capital town of the zone. The district 

is situated at the coordinate between 80 49’10.28”N and 410 0’24.77”E. The soil of the study area 

was dominantly loamy soil (Desalegn et al., 2016). Gemechis town is located on the top of a hill 

and its climate is 70% cold and cloudy.  

 

Tulo district has 45,670 hectares of land area and located 370km southeast of Addis Ababa. The 

altitude of the district is 1750 meters above sea level with mean annual rainfall of 1850ml and 

mean annual temperature of 23°C. It is found at the coordinate between 410 7’ 11.05’’E and 90 

12’ 14.31’’ N. The production system is mixed type in which extensive husbandry management 

of livestock have been practiced (Tulu D and Lelisa K, 2016). 

 

Figure 1: Map of study area               Source: Own Design, 2018 
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Farmers and Site Selection 

Representative sites/locations (Districts, PAs and villages) were selected based on objectives of 

the research and recommendation domain of the technology.  Accordingly, Habro, Gemechis and 

Tulo districts were the selected districts of West Hararghe zone for the experiment. Bareda 

kebele from Habro district, Medariya Lega Lafto and Welargi kebele from Gemechis district and 

Kira Kufis kebele from Tulo district were purposively selected depending on their black cumin 

production potential. As the study location is selected, representative farms/fields were selected 

based on appropriateness of the field for conducting the trial. Thus, seven (7) farmers were 

selected based on their interest to the technology, model farmers, managing the experiment and 

have appropriate land for the experiment. During choosing experimental fields/farms, researchers 

have considered uniformity of the field, drainage, soil types, topography, and bordering 

influences such as trees, runoff from neighbouring fields and accessibility for visiting and data 

collection. Two Farmers’ training centres (FTCs) were also used as one experimental site 

particularly for researchers managed replicated trials.   

 Research Design 

Two improved black cumin varieties namely Eden and Dirshaye were demonstrated and 

evaluated with local variety. The experiment was demonstrated on 5m by10m (50m2) by using 

simple plot design with 0.5m gap between plot to plot. Fertilizer NPS 50kg/ha and 40 kg/ha of 

Urea were applied to each demonstration plot with recommended seed rate.  

Experimental Procedure and Field Management 

After site and farmers selection were undertaken the field were ploughed three times before 

sowing. During sowing the seed of black cumin were properly putted by drilling in the row with 

fertilizer. On the field proper supervision and management like weeding were undertaken in 

good manner. When the experiment were reach the maturity stage field day were organized to 

evaluate the improved varieties with local check.  

Data Collection Methods 

Both quantitative and qualitative data were collected through observation, group discussion on 

field day and data recording sheet. Data like farmer preference on high branch; high plant height, 

large pod size, and high pod per plant, high yield, drought tolerant and insect resistance were 

collected through the prepared data collection sheet/record sheet by organizing mini field day 

and observation on farmer’s field. 

Data Analysis 

Descriptive statistics like mean and tabulation were used to analyse the crop performance 

concerning yield and yield components of the experiment harvested from demonstration plot. 

Improved varieties along with local variety were also analysed through ANOVA-tests. While 
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qualitative data were analysed by Matrix Ranking methods and summarization. Partial budget 

analysis was also used to analyse the economic benefit gained from the experiment. 

Results and Discussions 

Yield Performance of the Crop on the farmers’ field 

The performance of the crop/experiment was evaluated from germination stage to threshing and 

yield collection through observation and measurements. Accordingly, Dirshaye variety has good 

performance from its germination to harvesting and threshing stage. From the results, Dirshaye 

variety has higher mean yield than Eden and local variety. Thus, the mean yield gained from 

Dirshaye, Eden and Local varieties were 2.68, 2.25 and 2.27 Qt/ha respectively (Table 1). From 

the table, maximum yield 5.38 Qt/ha and 1.90 standard deviation were recorded from Dirshaye 

variety. But, the yield gained from the study is not its potential yield. Yield decrease may be 

occurred due to effect of   insect pest found on field during its maturity, water stress on growing 

stage and other biotic factor. Kara, 2015 reported that, shortage of rain has great influence on 

growth and yield of black cumin.  

Table1: Yield summary of black cumin collected from four locations 

Varieties Summary of yield harvested in Qt/ha from  nine farmers 

Min Max Mean Std. Dev. 

Eden 0.21 4.57 2.25 1.65 

Dirshaye 0.45 5.38 2.68 1.90 

Local 0.21 4.93 2.27 1.65 

 

Yield advantage of improved variety over local check 

Yield enhancement due to technology intervention is the primary objective of this study. Thus, it 

is calculated as: 

% of yield advantage = (Mean yield of improved variety-mean yield of local check)x100 

    Mean yield of local check 

 

% of yield advantage of Dirshaye = (2.68-2.27)x100 = 18.06% 

 2.27 

% of yield advantage of Eden = (2.25-2.27)x100  = -0.88% 

 2.27 

Even though the variety did not gave its potential yield, the yield difference and percentage of 

yield enhancement by Dirshaye variety over local check were 0.41Qt/ha and 18.06% respectively 

(Table 2). Similar yield enhancement in different crop due to technology intervention has been 

reported by (Dhaka eat al., 2010). There is no statistical difference between improved varieties 

(Eden and Dirshaye) with local check at 5% level of significance (Table 2). In line with this 
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study Ermias et al, 2015 shows that there is no significance difference among improved varieties 

of Eden, Dirshaye and local check at alpha 0.05. From the table we can conclude that Dirshaye 

variety has more yield advantage than Eden and local varieties. 

 

Table 2: Yield enhancement and mean comparison among varieties 

Varieties  Yield difference % of yield enhancement over 

local check 

F-value Sig  

Eden -0.02 -0.88 0.173 0.842 

Dirshaye 0.41 18.06 

Local  - -   

 

Participatoru evaluation of the varieties 

Field day was organized on evaluation of three treatments of black cumin demonstration at 

Bareda PA of Habro district and Kira Kufis PA of Tulo district. On field day different 

stakeholders like Zonal Head of Agricultural and Natural Resource Office, NGOs, Unions, 

University, experts from district Agricultural and Natural Resource Office, DAs and farmers 

were participated.  

Table 3: Number of field day attendents  

District PA Farmers   

 Tot 

DA Experts Total 

Male   Female M F Tot M F Tot 

          

Ad Yth Tot Ad Yth Tot 

Habro Bareda 186  0 186 2  0  2 188 10 1 11 29 3 32 220 

Tulo K/Kufis 11 4 14 15 0 13 28 0 2 2 4 0 4 32 

Total 252 

To evaluate the experiment farmers, DAs, and SMS were organized in to groups for selecting 

best performed variety by using different selection criteria. Thus, farmers were given its own 

value to each trait by observing the crop on field for ranking the varieties.  

 

Garret Ranking Methods for Ranking Traits 

The score given for each trait were summarized and ranked by Garret Ranking methods (Table 

4).  The traits ranked and score given for each criterion were summarized and ranked by matrix 

ranking method. Weights for matrix ranking were given depending on the ranks given for traits 

in Garret Ranking. Thus, the traits ranked by farmers as most important has got high value of 

weights and traits those not as much necessary by farmers got less value of weight. 
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Table 4: Garret Ranking Methods for ranking traits on three treatments 

Rank 

Percent position Garret Table 

100(Rij-0.5)/Nj 

 

  

1 100(1-0.5)/9 5.56  81 

2 100(2-0.5)/9 16.67 69 

3 100(3-0.5)/9 27.78 62 

4 100(4-0.5)/9 38.89 56 

5 100(5-0.5)/9 50.00 50 

6 100(6-0.5)/9 61.11 44 

7 100(7-0.5)/9 72.22 38 

8 100(8-0.5)/9 83.33 31 

9 100(9-0.5)/9 94.44 19 

 

 

Note: high branch (HB), high plant height (HPH), early maturity (EM), large pod size (LPS), 

high pod per plant (HPP), high yield (HY), drought tolerant (DT), insect resistance (IR) and 

Disease insect resistance  

From Table 4, insect resistance of the variety (IR) with average score of 342 get the first rank, 

high branch (HB), high plant height (HPH), large pod size (LPS) and drought tolerance with 

average score of 288 gets the 2nd rank.  Thus, the traits get 1st and 2nd rank were get high value 

of weight (3) and the other get 2 and 1 as their importance to farmers (Table 5).  Sixty farmers 

were participated to rank variety by   its traits. Dirshaye variety were selected as 1st by getting 

total score of 66 and average score of 3 from Eden and local varieties by matrix ranking 

methods. 

 

 

 

 

Criteria 1*81 2*69 3*62 4*56 5*50 6*44 7*38 8*31 9*19 Total Score Avge Score Rank 

HB 5184 4416 3968 3584 3200 2816 2432 1984 1216 28800 288 2 

HPH 4698 4002 3596 3248 2900 2552 2204 1798 1102 26100 261 9 

LPS 5184 4416 3968 3584 3200 2816 2432 1984 1216 28800 288 2 

HPP 5184 4416 3968 3584 3200 2816 2432 1984 1216 28800 288 2 

HY 4860 4140 3720 3360 3000 2640 2280 1860 1140 27000 270 7 

EM 4860 4140 3720 3360 3000 2640 2280 1860 1140 27000 270 7 

DT 5184 4416 3968 3584 3200 2816 2432 1984 1216 28800 288 2 

IR 6156 5244 4712 4256 3800 3344 2888 2356 1444 34200 342 1 

DiR 5022 4278 3844 3472 3100 2728 2356 1922 1178 27900 279 6 
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Note       Weight         3=Very important    2=Medium           1=Less important 

                 Score            1=Very good          2=Good               3=Poor 

Table 5: Matrix Ranking of different selction criterias done on black cumin varieties 

Criterias   Weight    

N 

Eden 

score (N) 

Weigth  score Local 

Score  

 Weigth  score Dirshaye 

Score  

 Weigth  

score  

 HB 3 60 1(42) 3 2(40) 6 3(56) 9 

 HPH 1 60 1(40) 1 2(40) 1 3(52) 3 

 LPS 3 60 1(38) 3 2(38) 6 3(54) 9 

 HPP 3 60 1(36) 3 2(32) 6 3(50) 9 

 HY 2 60 2(30) 4 1(32) 2 3(52) 6 

 EM 2 60 3(28) 6 2(32) 4 3(28) 6 

 DT 3 60 1(30) 3 2(32) 6 3(42) 9 

 IR 3 58 1(26) 3 2(28) 6 3(40) 9 

 DiR 2 54 1(22) 2 2(24) 4 3(38) 6 

 Total 

score 

22     28   41   66 

 Average 

score 

  1.27   1.86   3 

 Rank  3   2   1 
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Table 6: Number of farmers scored the criteria and difference seen among male and female to give score to traits through Chi square 

test(X2) 

Note: *, ** & *** shows the score given to the criteria for variety selection among male (M) and female (F) are significant at 10%, 

5% and 1% significance level respectively. 

 

Table 6 shows that there was highly significant difference between male and female for scoring the traits (HB) on local variety and 

EM on Eden variety at 1% significance level. There was also significant difference between male and female for scoring the traits (IR) 

on   three varieties (Dirshaye, Eden and Local varieties) at 5% significance level.  

 

  

Variety  Gender Number of the farmers scored the criteria  

HB HPH LPS HPP HY EM DT IR DiR 

Dirshaye  1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 

F 16 2 0 16 2 0 17 1 0 16 2 0 17 1 0 7 4 7 12 2 2 8 2 8 11 2 0 

M 40 2 0 36 4 2 37 5 0 34 8 0 35 7 0 21 12 9 30 8 4 32 2 6 27 2 2 

X2 0.366 0.637 0.453 0.450 0.246 0.375 0.934 0.025** 0.438 

Eden F 2 3 13 0 2 16 3 4 11 2 3 13 3 6 9 13 0 5 5 6 7 1 6 11 7 4 5 

M 2 11 29 2 16 24 3 12 27 2 17 23 3 24 15 15 18 9 11 8 23 17 8 15 7 14 17 

X2 0.530 0.054*  0.170 0.200 0.003*** 0.417 0.019** 0.152 

Local F 4 10 4 2 14 2 2 11 5 4 12 2 0 9 9 2 14 2 2 9 7 6 8 4 4 4 6 

M 0 30 12 2 26 14 2 27 13 6 20 16 2 17 23 2 18 22 4 23 15 12 20 8 6 20 10 

X2 0.007*** 0.168 0.662 0.111 0.556 0.011** 0.942 0.011** 0.228 
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Economical Advantage of the crops 

Table 7: Profitability of black cumin experiment from four locations 

Variety  Yield 

(Qt/ha)  

Price 

(Qt/Birr)  

Fertilizer 

cost in birr  

Seed 

cost in 

birr  

Labor 

cost in 

birr  

Insecticide 

cost  

TVC*  TR*  GM *  %  of benefit  

Eden  2.25  8000  1025 1100  11520  250  13895 18000 4105 22.81 

Dirshaye  2.68  8000  1025 1100  11520  250  13895 21440 7545 35.19 

local  2.27  8000  1025 800  11520  250  13595 18160 4565 25.14 

Note: TVC*, TR* and GM*, shows total variable cost, total revenue and gross margin respectively.  

The profitability of on-farm trial of black cumin is presented in Table 3. The result shows that, Dirshaye variety gave the highest profit 

of seven thousand, five hundred and forty five birr (7,545) and high returns to investment of 35%. Thus, Dirshaye variety was selected 

by its profitability and percent of benefits among two varieties (Eden and Local varieties). The results from Table 7 shows that, 

economically one farmer can benefit 35% from a hectare of Dirshaye variety. Similar study by Mishra et al, 2009, in demonstration of 

potato shown that improved variety has more economic advantage than local check.
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Conclusion and Recommendations 

Conclusions 

Eden and Dirshaye varieties of improved black cumin were evaluated with local check on eight 

experimental farmers land. From the evaluated treatments Dirshaye variety has more mean yield 

(2.68qt/ha) than Eden (2.25qt/ha) and local check (2.27qt/ha). Even though the experiment did 

not record its potential yield due to insect problem, Dirshaye variety has more yield advantage 

and economic profit than both varieties at the study areas. Farmer has also selected dirshaye 

variety by different traits (was ranked first in terms of high branch, high plant height, large pod 

size, high pod per plant, high yield, drought tolerant and insect resistance) on field during field 

day program organized on it. Besides observation on field; the importance of the crop towards its 

medicinal purpose and income motivated the farmer to accept the technology and expand & 

disseminate the seed on its own land for the future. 

Recommendations 

Thus, based on its great importance of the crop  and yield potential obtained from the result, 

Dirshaye variety was recommended for further scaling up to reach huge farmers and cover wide 

areas. Therefore, concerning bodies like research centers, district agricultural office, NGOs and 

other development institutions should have multiply and disseminate the crop in study areas and 

similar agro-ecology.  
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Abstract  

This study was conducted at Bule Hora district of West Guji zone, Southern Oromia with the objective 

of further disseminating the already evaluated and selected Maize variety, Jibat (AMH-851) to the 

farming community. The district was selected purposively based on potentiality and accessibility for 

maize production; and two Kebeles, Hera Liphitu and MetiTokuma were selected. A total of 20 trial 

farmers, Ten (10) from each Kebeles were selected. Subsequently, 86 farmers were trained by 

multidisplinary team of Yabello Pastoral and Dryland Agriculture researchers on importance of 

maize production, agronomic practices and pre and post-harvest management of the crop. One 

variety of maize, Jibat was planted on 0.25 ha of each 20 farmers’ fields. A seed rate of 25kg/ha and 

100 DAP kg/ha were used with a line spacing of 75cm and 25cm between plants and rows 

respectively. Accordingly, in the course of implementation a total of 20 farmers were reached, 125kg 

seed was delivered and an area of 5ha was covered by this activity. Field day was organized in 

representative potential Kebeles on which a total of 113 participants were attended. The overall grain 

yield performances of Jibat variety was 41.5 quintals per hectare on farmers’ field. Increased 

production and productivity, improved knowledge and skills of trial farmers were the impact attained 

during the study. Upon completion of the activity an exit strategy was made to ensure its 

sustainability. Therefore, all concerned bodies should scale up/out this variety in the study districts 

and similar agro ecology to improve the production and productivity of the farming community.  

Key Words: Pre-scaling up, multidisplinary, Jibat, BuleHora 

Introduction  

Maize is originated in Central America and was introduced to West Africa in the early 1500s by the 

Portuguese traders. It was introduced to Ethiopia during the 1960s to 1970s. Today maize is one of 

the most important food crops worldwide. It is grown in most part of the world over a wide range of 

environmental condition, ranging between 500 latitude north and south of equator. It also grows from 

sea level to over 3000 meter above sea level (MoANR, 2017).  

In Ethiopia, maize grows from moisture stress areas to high rainfall areas and from lowlands to the 

highlands. It is largely produced in Western, Central, Southern and Eastern parts of the country. In 

2017 cropping season, 2,135,571.85 hectares of land was covered by maize with an estimated 

production of 78,471,746.57 quintals (CSA, 2017). 

In Ethiopia maize is produced mainly for food, especially in major maize producing regions 

particularly for low income groups, it is also used as staple food. Maize is consumed as “Injera,” 
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porridge, Bread and “Nefro.” It is also consumed roasted or boiled as vegetables at green stage. In 

additions to the above, it is used to prepare local alcoholic drinks known as “Tella” and “Arekie.” The 

leaf and stalk are used for animal feed and also dried stalk and cob are used for fuel. It is also used as 

industrial raw materials for oil and glucose production (MoANR, 2017). 

 

Maize is the dominant cereal crop grown in Bule-hora district of West Guji zone. In 2005 and 2006 

cropping season, the Yabello Pastoral and Dryland Agriculture Research Center (YPDARC) has 

carried out adaption and demonstration of the newly improved Maize (Jibat) variety to the study area.  

The results of adaption and demonstration have shown that Jibat was found to be promising and high 

yielder variety compared to local/standard check. Therefore, this activity was initiated to further 

promote and pre-scale up of this variety in the selected Kebeles of Bule-hora district.  

Objectives 

The general objective of the study was to increase the production and productivity of maize in study 

area. 

The specific objectives of the study were:  

 To improve the production and productivities maize in the study area. 

 To improve farmers’ knowledge and skills of application of the improved maize technology  

 To develop local capacity for future scaling up of maize technology 

 To strengthen stakeholders linkage and collaboration  

 

Methodology 

Description of the Study area 

Bule Hora is found in southern Ethiopian rift valley 467km away from Addis Ababa. It is located at 

8o 16 ‘N Latitude and 28 0 8 E’ Longitude and has an altitude of ranging from 1300-2600 masl. 

Currently, the district has 43 peasant association & 5 Urban kebeles of which 31of them are under” 

woynadega”,  5 of them are under “ Dega” and 12 of them are under  “ kola “ agro ecology. It has two 

major rainy seasons namely Arfasa, which begins from March  and ends on May  and Ganna in which 

only a few cereal crops are grown begins from September  and ends in November . Arfasa is the 

major crop season especially for cultivation of field crops. The average annual rain fall of the district 

ranges from 800mm-1500 mm and the average annual Temperatue from 15 0
C to   30 o

C. It bordered 

by Dugda dawa in the south, Malka Soda in the East, Karcha in the north and SNNP in the Western 

direction. The districts’ economic base is agriculture and this includes cash crop and field crop 

production and animal rearing. The major crops produced in the district are coffee, maize, Teff, 

haricoat bean, inset, Sweet potato, and chat. According to the soil map of Borena   zone, the dominant 

soil units of the district are black, red, brown and grey which cover about 13%, 45%, 22% and 17% 

respectively (BHFEDO, 2017). 
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Site and Farmers Selection  

The activity was carried out in Bule-hora district of West Guji Zone. Two potential maize producing 

kebeles and 10 farmers from each Kebeles were selected with the collaboration of district Agricultural 

Offices. One improved variety namely; Jibat was used for this activity. A 2500 m2 (0.25 ha) of land 

was used for this activity at each selected farmers’ field. Training was given for the selected farmers 

and respective DAs concerning this research activity overview production system of the varieties.  

Memorandum of Understanding 

Prior to the beginning of the activity memorandum of understanding (MoU) was signed between 

Yabello Pastoral and Dryland Agriculture Research Center (YPDARC) and Bule Hora district 

Agricultural and Natural Resource office on their responsibility to ensure sustainable dissemination of 

the technology for a wider community. Close supervision and monitoring was undertaken through 

joint action of stakeholders. 

Mechanisms/approaches used and procedures followed to enhance technology dissemination  

Research Design  

One variety of Maize, Jibat was planted on plot size of 0.25ha (50m x50 m) of land on each 20 

farmer’s fields for this activity. A seed rate of 25kg/ha and 100kg DAP/ha was used with a line 

spacing of 75cm and 25cm between plants and rows respectively. Accordingly, a total of 20 farmers 

were reached, 125kg seed was delivered and an area of 5ha was covered with the activity. 

 

Data collection 

The types of data collected included yield data, change in level of knowledge and skills of 

farmers and/or agro pastoralists, total number of farmers participated on extension events such as 

training, field visits and field days, total number of farmers copying the technology/innovation 

and stakeholder’s participation. Simple survey assessment, personal observation, field days, five 

point Likert scale) methods were employed to collect both qualitative and quantitative data.  

Method of data analysis  

Farmer’s preference was analysed qualitatively through narration and description and Economic & 

agronomic data was analysed by descriptive statistics using SPSS version 20. 

The investigation of the immediate application of new knowledge is very important to know whether 

the knowledge of a particular farmer was improved after engaging in it or not. For instance, Seba et al. 

(2012) and Lin and Lee (2004) developed a questionnaire based survey and measured perception and 

knowledge using five point Likert attitude scale. Based on these facts, for the purpose of this study, 

about 8 (eight) statements/items which are used as a proxy indicators of knowledge such as change in 

the level of knowledge and skills on application of appropriate seed rate, distance between rows and 
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plants, sowing, weeding and other management practices, seed preference, importance of technology 

and changes in knowledge and skills made by the trial farmers pre and postharvest management were 

developed.  

The knowledge level and skills of the respondents was scored before and after participating in pre-

scaling up of improved maize (Jibat) variety. The score was calculated by giving values to all responses 

used as a proxy of indicator of the level of knowledge and skills following five point Likert type 

attitude scale (5= Strongly agree,4= Agree,  3= undecided 2= Disagree, 1= Strongly disagree). Then, 

the total knowledge score and skills for the participant becomes a total score which is suitable for 

analysis of paired sample t-test to check/test whether knowledge of farmers has improved or not. 

Results and Discussions 

Crop Performance and yield Gained Per Unit Area.  

The pre-scaling up of improved maize variety (Jibat AMH-851) was undertaken for two consecutive 

years in two kebeles of Bule Hora district of West Guji Zone in the 2015/16 and 2016/17 cropping 

seasons. The variety was treated with full recommended maize production and management package. 

Yabello Pastoral and Dryland Agriculture Research Center- was the source of all inputs (seed, 

fertilizer and herbicides). The result of the study revealed that the average yield of improved Jibat 

variety obtained in 2015/16 cropping season was 44 qt/ha and 42 qt/ha while that of 2016/17 cropping 

season was 40 qt/ha and 38 qt/ha at Hera Liphitu and Meti Tokuma, respectively (Figure 1). Generally, 

the overall average grain yield of Jibat was 41 qt/ha. The yield obtained in 2016/17 was lower 

compared to that of 2015/16 cropping season because of rainfall interruption. In spite of this, the 

production and productivity of maize of the trial/participated farmers has increased in the study area 

as compared to local maize varieties because of its early maturity and high yielder. The average yield 

of an improved pre-scaled up of jibat maize variety was almost 1.5 times higher compared to the 

average zonal productivity of local maize variety which was reported to be 26.6 quintal per hectare 

(CSA, 2017). 

 

Figure 1. Yield performance of pre-scaled up of Jibat variety on selected farmers’ field across 

district and year 
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Capacity Building of Farmers and stakeholders  

Participatory training consisting of theoretical and practical session was given by multidisplinary 

team of Yabello Pastoral and Dryland Agriculture researchers (Breeder, Agronomist, Economist and 

extensionist) in the Bule Hora district, West Guji Zone at Hera Liphitu and Meti Tokuma Kebeles. A 

total of 85 participants: 67 farmers and 18 DA’s/SMS were participated on training (Table 1). The 

subjects of the training were included the production and management packages, measure diseases 

and their control measures, fertilizers application, the appropriate amount of seed rate, distance 

between rows and plants and creating strong linkage among relevant stakeholders through multi-

stakeholders approach to mitigate the problems in joint action taking immediate, short and long term 

measures. 

Table 1: Training of Farmers and other Stakeholders on maize production 

 Year                                              Participants (N=85)       

 

            Experts (DA+SMS)   Farmers   

 

 

Male  Female  Total  Male  Female  Total Grand Total  

2015/16 8 3 11 39 6 45 56 

2016/17 3 4 7 20 2 22 29 

Total                    11                     7                   18           59                   8                67              85  

Note: DA-implies Development Agent, N= Number, SMS= Subject Matter Specialists 

Field Day   

At physiological maturity stage of the improved maize variety (Jibat), a mini field day was jointly 

organized with other relevant stakeholders such as Zone and districts level agricultural development 

offices and participated farmers in the district to create awareness about the importance of using 

improved maize variety and its agronomic and management practices and boosting the dissemination 

of the varieties through farmers to farmers. A total of 113 participants (80 farmers from trial and non-

trail, 18 DA’s, 3 researchers and 12 relevant stakeholders including GOs and NGOs were participated 

in this mini field day). During the field day, the participants shared their best experience and 

discussed the condition of improved variety with trial farmers and identified the criteria such as grain 

yield, early maturity, suitability for Injera and bread, market demand and resistance to diseases and 

pests. Based on the criteria they set all trial and participant farmers evaluated the technology and 

selected Jiabt for further scaling up/out.  Therefore, the Jibat variety recommended for further scaling 

up/out to increase the production and productivity of small scale farmers in the study district and 

zone. 
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Table 2: Mini field day organized on Maize production 

  Technology         Number of Participants    

 

visited during   Farmers/Pastoralists 

  

Stakeholders Total 

Year field day Location/district Male Female Total Researchers DAs (GOs and NGOs)   

2015/16 
Maize (Jibat) 

BuleHora(H/Liphitu) 

65 15 80 3 18 12 113 

Note: DA= Development Agent, GO = Government Organization, NGOs, Non-Government 

Organization 

Change in level of Knowledge and skills of Participating farmers  

Farmers’ knowledge and skills are expected to be improved after engaging in pre-scaling up of 

improved varieties because of practical and theoretical training given for them in all aspects of 

production in relation to sowing, weeding, pest control, importance of technology and so on. The 

highest attitude score for knowledge and skills improvement before and after engaging in pre-scaling 

of improved maize variety was 23 and 34 respectively; while the lowest attitude score for knowledge 

and skills improvement was 13 and 27 respectively (Table 3). The mean attitude score of knowledge 

and skills for before and after engaging in pre-scaling up of improved variety was 16.6 and 31.8 

respectively, out of an obtainable potential score of 40. The result of paired sample t-test revealed that 

there is positive and a statistically significant mean difference between knowledge and skills before 

and after engaging in pre-scaling up activities at 1% level of significance (p= 0.01). The implication is 

that participated/trial farmers’ knowledge and skills have improved after engaging in pre-scaling up of 

improved maize variety. 

Table 3: Change in level of knowledge and skills of Farmers' on application of improved 

Maize variety 

Variables      Farmers' Knowledge and Skills Improvement (N=20)    

  Before Scaling up After Scaling up t-value 

Mean 16.6 31.8 23.337*** 

Std. Deviation 2.5 1.6 

 Minimum 13 27 

 Maximum 23 34   

N= Number of participants, *** indicates 1% level of significance. 

 

Exit Strategy  

The mandate/obligation of Yabello Pastoral and Dryland Agriculture Research centre (YPDARC) is 

starting from adaptation/generation to demonstration and up to pre-scaling up stage of appropriate 

technologies needed for sustainable development of pastoral and agro-pastoral areas of the zone in 

particular and Ethiopia in general. Thus, it important to look for an alternate option in which large 

number of farmers can involve in the technology promotion through strategic mechanisms. For this 

case, the main collaborator of YPDARC was office of Bule Hora Agricultural and Natural Resource 
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of the district in the study area. Therefore, the wider scope of further dissemination of the technology 

should have remained to be implemented by respective office of Agricultural and Natural Resource 

district in the study area. This is to keep that the extension system linkage among that organization 

and to relay the continuity of technology for a wider coverage until the better new technology option 

developed. To achieve this goal, YPDARC and the respective districts office of Agricultural and 

Natural Resource have discussed on how to keep the sustainability of disseminating and wider scaling 

up of the technology to larger peoples and then agreed to own the technology by office of Agricultural 

and Natural Resource of the respective districts and with the facilitation of YPDARC in technical and 

close supervision. 

Furthermore, a memorandum of understanding was signed between Yabello Pastoral and Dryland 

Agriculture and Bule Hora district Agricultural and Natural Resource office on their responsibility to 

ensure sustainable dissemination of the technology for a wider community. Accordingly, strong 

linkage among relevant stakeholders was made for the sustainability and ensuring further scaling 

up/out of the technology in the similar agro-ecologies. 

Conclusions  

In Ethiopia, it impossible to increase the production and productivity, insure food security and 

improve the livelihoods of farmers, pastoralists and agro pastoralists where conventional farming is 

dominant without the use of improved varieties with its full production packages. Thus, much is 

expected from all concerned bodies to increase the production and productivity of small scale farmers. 

Recognizing this, YPDARC has conducted the pre-scaling up of improved maize at Bule Hora district 

for the two consecutive years. Generally, the result of this study revealed that improved maize Jibat 

variety gave high yielder and has increased the production and productivity of small scale farmers in 

the district where the pre-scaling up activity had been conducted.  

Participatory training consisting of theoretical and practical session was given for the selected /trial 

farmers on the production and pre and post-harvest management of newly released maize variety. 

Accordingly, many farmers built their awareness on the quality of newly introduced Jibat variety and 

understood that it can give a reliable yield and improve their production and productivity which in 

turn improves their livelihoods and ensure food security in sustainable manner. Moreover, Knowledge 

and skills of DAs and agricultural experts also enhanced through training and exchange visits. 

Better accessing of Jibat variety, improving farmers’ skills, knowledge and attitude of the trial 

farmers on the importance and application of all recommended packages were the impacts attained 

during the pre-scaling up activity. Furthermore, popularization and pre-scaling up of improved Jibat 

variety enhanced through farmer to farmer seed dissemination mechanism. 

Memorandum of understanding was signed between Yabello Pastoral and Dryland Agriculture 

Research Center (YPDARC) and West Guji zone Agricultural and Natural Resource office on 

their responsibility to ensure sustainable dissemination of the technology for a wider community. 
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In doing so, strong linkage among relevant stakeholders was made for the sustainability and 

ensuring further scaling up/out of the technology in the similar agro-ecologies. Finally, upon the 

completion of the study, an exit strategy was designed and district office of agriculture and 

natural resources were officially invited and handed over ceremony was made to ensure its 

sustainability. 

Recommendations 

Based on the findings of this study the following recommendations are made: 

All concerned bodies should give due attention on enhancing farmers’ capacity building (knowledge 

and skills) through training, strengthening linkage among all relevant stakeholders, widely extending 

scaling-up/out of this improved Jibat variety in the study areas and districts with similar agro ecology 

in the zone for a wider community at large in order to increase the production and productivity of 

maize in the study area in particular and West Guji Zone in general. 

There should be strong linkage among relevant stakeholders: farmers, agro pastoralists, research 

centers, zonal and district agricultural offices so as to build the capacity for future sustainable 

dissemination of the maize technology for a wider community at large in the study area in particular 

and other similar agro ecology in general.  
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Abstract  

This activity was conducted at Yabello district of Borana Zone and Abaya district of West Guji zone, 

Southern Oromia with the objective of disseminating improved Teff variety, Tseday (Dz-cr-37) to the 

farming community. The districts were selected purposively based on potentiality and accessibility for 

Teff production; and one potential kebele from Yabello, and two Kebeles, Samaro and Gololcha from 

Abaya district were selected. A total of 32 trial farmers, Sixteen (16) from each district were selected. 

Consequently, training was given for selected farmers by multidisplinary team of Yabello Pastoral 

and Dryland Agriculture researchers on overall agronomic practices.  One variety of Teff, Tseday 

was planted on 0.25 ha at each trial farmers’ fields. A seed rate of 27kg/ha, 50 DAP kg/ha during and 

100 Urea kg/ha after sowing were used with broadcasting. Accordingly, in the course of 

implementation a total of 32 farmers were reached, 216kg seed was delivered and an area of 8ha was 

covered. A mini field day was organized in representative potential kebeles on which a total of 74 

participants were attended. The overall grain yield performances of Tseday variety was 8 and 10 

quintals per hectare on farmers’ field at Yabello and Abaya respectively. Increased production and 

productivity, improved knowledge and skill of trial farmers were the impacts attained during the 

study. At completion of the activity an exit strategy was made to ensure its sustainability. Therefore, 

all concerned bodies should scale up/out this variety in the study districts and similar agro ecology to 

improve the production and productivity of the farming community.  

Key Words: Pre-scaling up, Tseday (Dz-cr-37), Field day, multidisciplinary 

Introduction  

Teff (Eragrostis Tef) is endemic to and an important cereal crop in Ethiopia and its major 

diversity is found only in this country.  Cereals are the major food crops in terms of area they are 

planted and volume of production obtained. They are produced in larger volume compared to 

other crops because they are the principal staple crops. As with other cereal crops, the exact date 

and location for the domestication of Teff is unknown. However, there is no doubt that it is a 

very ancient crop in Ethiopia, where domestication took place before the birth of the Christ.  

 

In Ethiopia, teff is traditionally grown as a cereal crop. The grain is ground to flour, which is 

mainly used for making popular pancake-like local bread called injera and sometimes for making 

porridge. The grain is also used to make local alcoholic drinks, called tell and katikala. Teff 

straw, besides being the most appreciated feed for cattle, is also used to reinforce mud and 

plaster the walls of tukuls and local grain storage facilities called gotera. Teff grain, owing to its 

mailto:ahmedmoha2009@gmail.com
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high mineral content, has started to be used in mixtures with soybean, chickpea and other grains 

in the baby food industry (MoANR, 2017). 

 

Ethiopia is the center of origin and diversity for teff. It is adapted to a wide range of 

environments and performs well between 1700 and 2400 m a.s.l and remain a favorite crop of 

Ethiopian population and also gaining popularity as a health food in the western world 

(Ayalewuet. al., 2015). In Ethiopia among cereals teff stands first in terms of area coverage. For 

example, in the 2016/17 cropping season, cereal crops were grown on 10, 219,443.5 hectares of 

land. Out of this, 24% (3,017,914.36 hectares) was covered by teff and the total production in the 

Meher season was about 50,204,400.5 quintals (CSA, 2017). However, the productivity of teff 

has remained low in some cases until recent years due to several technical and others problems. 

Limited number released varieties, weed competition, low or declining soil fertility, diseases, 

inappropriate use of agronomic practices such as seeding rate; optimal fertilizer application and 

herbicide usage were some of the major technical constraints. Moreover, it has been reported that 

teff yield is the lowest among cereal crops which is mainly due to limited use of improved seeds, 

inefficient agronomic practices and fragmented farm plots (Demekeet al., 2013). Hence, the 

study aimed to further popularize and increase the teff production in the study area. 

 

Objectives 

The general objective of the study was to increase the production and productivity of drought tolerant 

teffteff in study area. 

The specific objectives of the study were:   

 To improve the production and productivity of participated farmers and agro-pastoralists 

in the study area. 

 To improve farmers’ knowledge and skill of application of the improved teff technology  

 To develop local capacity for future scaling up of teff technology 

 To strengthen stakeholders linkage and collaboration  

 

Methodology   

Description of the study areas 

Yabello 

Yabello is located at a distance of 570km south of Addis Ababa. Astronomically the district is located 

between 30 8’ 46’’-100 09’ 04’’ North latitude and 30 18’ 03’’-430 04’ 24’’East longitude. The altitude 

of the area ranges from 1000 to 1700 meter above sea level. It is bounded by Regional State of 

Southern Ethiopia in northwest, Teltele district on the west, Arero district at the east, Dugda Dawa 

district in the north and the Dire district in the south. Generally the district has a total area of 5550 

km2. The average annual temperature of the district ranges from 190C to 24oC while the average 

annual rainfall of the district ranges from 500-998mm.The two major types of soils found in the 
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district are luvisols found in central southern, southeastern and northern parts and acidic Orthic 

aerosols that occurred mainly on sloping terrain of northeastern parts of the district. The livelihood of 

the pastoralists in area mainly depends on livestock and crop production in the study area (Yabello 

Agricultural and Rural Development Office, 2016). 

Abaya 

The capital center of the Abaya district is Guangua and is found at 365 Km from Addis Ababa to the 

south and 7 km from Dilla town to the South direction. Abaya is located at 60 14′N latitude and 

30010′E longitude. The altitude of the district ranges from 1200-2060masl. It has an estimated 

average annual rainfall of about 1223mm and the average annual temperature ranges from 160C – 

280C. It is bordered by regional state of Nations, Nationalities and people of southern Ethiopia in the 

North and East, Lake Abaya to the West and Gelana district in the South. The only two types of agro-

climatic condition of the district are the bada dare (Waynadega) and Gamojii (Kola). About 30% of 

the total area of the district falls under Bada dare. The remaining 70% falls under Gamoji agro-

climatic condition.According to the soil map of Borena Zone, the soil unit of Abaya Woreda are 

calcaric and euricfluvi sols, euricnitosols and chiromic and orthicluvis sols. Of these, the first two are 

the types of soils covering the largest part of the Woreda. According to the data obtained from District 

Agricultural office, the major crops produced   were maize, barley, ‘teff’, sorghum, haricot bean, 

wheat, field pea and faba bean (ADFEDO, 2016) 

Site and Farmers Selection  

The activity was carried out in Yabello and Abaya districts of Borana and WestiGuji Zone for two 

consecutive years (2015/16 to 2016/17). Two Potential teff producing kebeles from each district and 

16 farmers from each Kebeles were selected with the collaboration of respective district Agricultural 

Offices. One early maturing and high yielder variety namely; Tseday was used for this activity. A 

2500 m2 (0.25 ha) of land was used for this activity at each selected farmers’ field. Training was 

organized for the selected farmers and respective DAs concerning this research activity overview 

production system of the varieties.  

Memorandum of Understanding 

Prior to the beginning of the activity memorandum of understanding (MoU) was signed between 

Yabello Pastoral and Dryland Agriculture Research Center (YPDARC) and Yabello Pastoral Rural 

Development and Abaya district Agricultural and Natural Resource office on their responsibility to 

ensure sustainable dissemination of the technology for a wider community. Close supervision and 

monitoring was undertaken through joint action of stakeholders. 

Mechanisms/approaches used and procedures followed to enhance technology dissemination  

Research Design 

One variety of teff, Tseday was planted on plot size of 0.25ha (50m x50 m) of land on 32 on each 

farmer’s fields for this activity. A seed rate of 27kg/ha and 50kg DAP/ha and 100 Urea was used with 
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broadcasting during and after sowing respectively. Accordingly, a total of 32 farmers were reached 

216kg seed was delivered and an area of 8ha was covered with the activity. 

 

Data Collection 

The types of data collected include yield data, change in level of knowledge and skill of farmers and/or 

agro pastoralists, total number of farmers participated on extension events such as training, field visits 

and field days, total number of farmers copying the technology/innovation and stakeholder’s 

participation. Simple survey assessment, personal observation, field days, five point Likert scale were 

employed to collect both qualitative and quantitative data. 

Data analysis  

Farmer’s preference was analysed qualitatively through narration and description and Economic & 

agronomic data was analysed by descriptive statistics using SPSS version 20. 

The investigation of the immediate application of new knowledge is very important to know whether 

the knowledge of a particular farmer was improved after engaging in it or not. For instance, Seba et al. 

(2012) and Lin and Lee (2004) developed a questionnaire based survey and measured knowledge and 

perception using five point Likert attitude scale. Based on these facts, for the purpose of this study, 

about 8 (eight) statements/items which are used as a proxy indicators of knowledge such as: change in 

the level of knowledge and skill on application of appropriate seed rate, distance between rows and 

plants, sowing, weeding and other management practices, seed preference, importance of technology 

and changes in knowledge and skill made by the trial/participated farmers pre and postharvest 

management were developed. The knowledge level and skills of the respondents was scored before and 

after participating in pre-scaling up of improved Teff variety, Tseday (Dz-cr-37). The score was 

calculated by giving values to all responses used as a proxy indicator of the level of knowledge 

following five point Likert type attitude scale (5= Strongly agree, 4= Agree, 3= Undecided, 2= 

Disagree, 1= Strongly disagree). Then, the total knowledge and skills score test for the participant 

becomes a total score which is suitable for analysis of paired sample t-test to test/check whether 

knowledge of farmers/agro pastoralists has improved or not. 

Result and Discussions 

Crop Performance and yield Gained Per Unit Area 

The pre-scaling up of improved teff variety (Tseday Dz-cr-37) was undertaken for two consecutive 

years in two kebeles of Yabello district of Borana and Abaya district of West Guji Zone in the 

2015/16 and 2016/17 cropping seasons. The variety was treated with full recommended teff 

production and management package. Yabello Pastoral and Dryland Agriculture Research Center- 

was the source of all inputs (seed, fertilizer and herbicides). The result of the study revealed that the 

average yield of improved Tseday variety obtained in 2015/16 cropping season was 8 qt/ha and 10.25 

qt/ha while that of 2016/17 cropping season was 6 qt/ha and 8.5 qt/ha at Dida-Yabello and Samaro 

Kebeles respectively, (Figure 1). The yield obtained in 2016/17 was lower compared to that of 
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2015/16 cropping season because of drought and rainfall interruption. In spite of this, the production 

and productivity of teff variety of the participated/trial farmers has increased in the study area. 

However, the average yield of pre-scaled up of teff variety was lower for Yabello and Abaya 

compared to the average Borana and West Guji Zone productivity of demonstrated teff variety which 

reported to be was 8.05 and 13.09 quintal per hectare respectively; (CSA, 2017). The justification for 

this could be severe drought and rainfall interruption occurred in the region during the pre-scaling up 

activities and other related problems. 

 

Figure 1. Yield of pre-scaled up of Tseday variety in the study area across districts and year 

Economic Analysis  

In Ethiopia, teff straw is widely used for animal feed and construction purpose. The result of the 

survey revealed that the average additional annual income of trial farmers obtained from selling of 

teff straw was 2000 and 2560 in 2015/16 and 1500 and 1880 ETB in 2016/17 cropping season at 

Yabello and Abaya district respectively, as shown in (Figure 1) below.  The average additional 

income obtained from the selling of teff straw during 2016/17 was relatively lower compared to that 

of 2015/16 cropping season because of rainfall interruption.  Despite lower yield of teff during the 

pre-scaling up activity, straw sold by trial farmers at market had played a crucial role in generating 

additional income and improving their livelihoods. 
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Figure 3. Average income obtained (Birr/ha) from selling teff straw across the district and year 

Capacity Building for Farmers, Agro pastoralists and stakeholders  

Participatory training composed of theoretical and practical sessions was given by multidisplinary 

team of Yabello Pastoral and Dryland Agriculture researchers (Breeder, Agronomist, Economist and 

extensionist) in the selected district of Yabello, Borana Zone and Abaya district of West Guji Zone at 

Samaro and Bunata Kebeles in the 2015/16 and 2016/17 cropping seasons. A total of 99 participants: 

80 farmers/pastoralists and 19 Experts (DA’s and SMS) were participated on training (Table 2). The 

subject of the training were included the production and management packages, measure diseases and 

their control measures, fertilizers application, the appropriate amount of seed rate and creating strong 

linkage among relevant stakeholders through multi-stakeholders approach to mitigate the problems in 

joint action taking immediate, short and long term measures. 

Table 22.Training of Farmers /Agro pastoralists and stakeholders on Teff production 

Year     Participants(N=99)       

 

Expert (DA's and SMS)     Farmers/Pastoralists   
 

  Male Female Total Male Female Total Grand Total 

2016/16 7 5 12 34 7 41 53 

2016/17 4 3 7 36 3 39 46 

Total 11 8 19 70 10 80 99 

Note: DAs =implies Development Agents, SMS= Subject Matter Specialists 

Mini Field Day  

At physiological maturity stage of the improved teff variety (Tseday ) a mini field day was jointly 

organized with other relevant stakeholders such as Zone and districts level agricultural development 

offices and participated farmers/agro pastoralists in the district to create awareness about the 
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importance of using improved teff variety and its agronomic and management practices and boosting 

the dissemination of the varieties through farmers to farmers. A total of 74 participants (46 farmers 

from trial and non-trail, 13 DA’s, 4 researchers and 11 relevant stakeholders including GOs and 

NGOs were participated in this mini field day) as shown in Table 2. During a mini field day, all the 

participants shared their best experience and discussed the condition of improved variety with trial 

farmers and identified the criteria such as grain yield and early maturity. Based on the criteria they set 

all trial and participant farmers evaluated the technology and selected Tseday variety for further 

scaling up/out in the study area. However, they indicated that the variety is not demanded this much at 

market and therefore new varieties which are highly demanded by market should be generated and 

adapted by the concerned bodies to fill this gap. 

Table 2: Mini field day organized on Teff production 

  Technology         Number of Participants    

 

visited during   Farmers/Pastoralists 

  

Stakeholders Total 

Year field day District Male Female Total Researchers DAs (GOs and NGOs)   

2015/16 

 

Teff (Tseday 

) 

 

Abaya 

34 12 46 4 13 11 74 

Note: DA= Development Agent, GO=Government Organization,NGOs=Non-Government Organization 

Change in level of Knowledge and Skill of Participating farmers and Agro pastoralists 

Farmers’ Knowledge and Skills are expected to be improved after engaging in pre-scaling up of 

improved varieties because of practical and theoretical training given for them on all aspects of 

production in relation to sowing, weeding, pest control, importance of technology and so on. The 

highest attitude score for knowledge and skill improvement before and after engaging in pre-scaling 

of improved teff variety was 24 and 31 respectively; while the lowest attitude score for knowledge 

and skill improvement was 15 and 26 respectively (Table 3). The mean attitude score of knowledge 

and skill for before and after engaging in pre-scaling up of improved variety was 18.7 and 29 

respectively; out of an obtainable potential score of 40. The result of paired sample t-test revealed that 

there is positive and a statistically significant mean difference between knowledge and skill before 

and after engaging in pre-scaling up activities at 1% level of significance (p=0.01). The implication is 

that farmers’/agro pastoralists’ knowledge and skills have improved after engaging in pre-scaling up 

of improved teff variety. 
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Table 3: Change in level of knowledge and skills of Farmers'/Pastoralists' on application of 

improved Teff variety 

Variables     Farmers' Knowledge and Skill Improvement (N=32)    

  Before Scaling up After Scaling up t-value 

Mean 18.7 29 28.177*** 

Std. Deviation 1.8 1.2 

 Minimum 15 26 

 Maximum 24 31   

N= Number of participants, *** indicates 1% level of significance. 

 

Exit Strategy  

The obligation/mandate of Yabello Pastoral and Dryland Agriculture Research centre (YPDARC) is 

starting from adaptation/generation, demonstration and up to pre-scaling up stage of appropriate 

technologies needed for sustainable development of farmers and agro-pastoral areas of the zone in 

particular and Ethiopia in general. Thus, it important to look for an alternate option in which large 

number of farmers and agro pastoralists can involve in the technology promotion through strategic 

mechanisms. For this case, the main collaborator of YPDARC was office Yabello Rural Development 

and Abaya Agricultural and Natural Resource of the district in the study area. Therefore, the wider 

scope of further dissemination of the technology should have remained to be implemented by office 

of Agricultural and Natural Resource district in the study area. This is to keep that the extension 

system linkage among that organization and to relay the continuity of technology for a wider coverage 

until the better new technology option developed. To realize this action, YPDARC and the respective 

districts of office of Agricultural and Natural Resource have discussed on how to keep the continuity 

of the technology and wider scaling up to larger peoples and then agreed to own the technology by 

office of Agricultural and Natural Resource of the respective districts and with the facilitation of 

YPDARC in technical and close supervision. 

Furthermore, a memorandum of understanding was signed between Yabello Pastoral and Dryland 

Agriculture, Yabello Pastoral Development office and Abaya district Agricultural and Natural 

Resource office on their responsibility to ensure sustainable dissemination of the technology for a 

wider community. Accordingly, strong linkage among relevant stakeholders was made for the 

sustainability and ensuring further scaling up/out of the technology in the similar agro-ecologies. 

Conclusions & Recommendations 

Training plays an important role in creating awareness on the importance and full application of 

recommended practices in relation to the newly released technologies. Realizing this fact, 

Participatory training composed of theoretical and practical session was given for the selected trial 

farmers on the production, importance and pre and post-harvest management of improved teff variety. 

Accordingly, many farmers built their awareness on the quality of newly introduced Tseday (Dz-cr-
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37) variety and understood that it can give a reliable yield and improve their production and 

productivity which in turn improves their livelihoods and ensure food security in sustainable manner. 

Moreover, Knowledge and skill of DAs and agricultural experts also enhanced through training and 

exchange visits. However, during the field day farmers discussed and agreed that the variety was less 

likely to be demanded by the local market compared to the local one because of its color.  

Better accessing of Tseday (Dz-cr-37) variety, improving farmers’ skill, knowledge and attitude of the 

trial farmers on the importance and application of all recommended packages were the impacts 

attained during the pre-scaling up activity. Furthermore, popularization and pre-scaling up of 

improved Tseday (Dz-cr-37) variety enhanced through farmer to farmer seed dissemination 

mechanism. 

Memorandum of understanding was signed between Yabello Pastoral and Dryland Agriculture 

Research Center (YPDARC), Yabello and Abaya Agricultural and Natural Resource office on their 

responsibility to ensure sustainable dissemination of the technology for a wider community. In doing 

so, Strong linkage among relevant stakeholders was enhanced for the sustainability and ensuring 

further scaling up/out of the technology in the similar agro-ecologies. Finally, upon the completion of 

the study, an exit strategy was designed and district office of agriculture and natural resources were 

officially invited and handed over ceremony was made to ensure its sustainability. 

Recommendations 

Based on the findings of this study the following recommendations are made: 

All concerned bodies should give due attention on enhancing farmers’ capacity building (knowledge 

and skill) through training, strengthening linkage among all relevant stakeholders, widely extending 

the scaling-up/out of this improved teff variety in the study areas and districts with similar agro 

ecology in the zone for a wider community at large in order to increase the production and 

productivity of teff in the study area in particular and Boarana and WestiGuji Zone in general.  

There should be strong linkage among relevant stakeholders: farmers, agro pastoralists, research 

centers, zonal and district agricultural offices so as to build the capacity for future sustainable 

dissemination of teff technology for a wider community at large in the study area in particular and 

other similar agro ecology in general.  

It is imperative that efforts should be made by concerned bodies to work on generating, adapting and 

releasing alternate improved teff varieties which are highly demanded by the local market so as to 

increase the production and productivity of small scale farmers in both Yabello and Abaya districts.  
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Abstract 

This study was conducted at Abaya district of West Guji zone, Southern Oromia with the objective of 

further disseminating improved groundnut variety, Tole-1to the farming community. The district was 

selected purposively based on potentiality and accessibility for Groundnut production; and two 

potential Kebeles, Samaro and Bunnata were selected. A total of 16 trial farmers, eight (8) from each 

kebeles were selected. Subsequently, 49 farmers were trained by multidisplinary team of Yabello 

Pastoral and Dryland Agriculture researchers on importance of Groundnut production, agronomic 

practices and pre and post-harvest management of this variety.  One variety of groundnuts, Tole-1 

was planted on 0.25 ha of 16 trial farmers’ fields. A seed rate of 90kg/ha was used with a line spacing 

of 10 cm and 40 cm between plants and rows respectively. Accordingly, in the course of 

implementation a total of 16 farmers were reached, 360kg seed was delivered and an area of 4ha was 

covered. Exchange visit was organized in representative potential PA on which a total of 33 

participants (28 farmers, 2 researchers and 3 DA’s) were attended to share the experience, evaluate 

the performance and to communicate the progress of the activity. The grain yield performances of 

improved variety were 27.5 and 29.8 quintals per hectare for Samaro and Bunnata Kebeles 

http://doi.org/10.1108/00251740410510181
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respectively. Improved production and productivity, knowledge and skill of trial farmers and better 

accessing of groundnut varieties were the impacts attained during the study. Upon completion of the 

activity an exit strategy was designed and district office of agriculture and natural resources were 

officially invited and handed over ceremony was made to ensure its sustainability. Therefore, all 

concerned bodies should scale up/out this variety in the study districts and similar agro ecology to 

improve the production and productivity of the farming community.  

Key Words: Pre-scaling up, multidisplinary,Tole-1 

Introduction 

Groundnut (Arachishypogaea L) is the six most important oilseed crops in the world. It contains 

48 to 50% oil and 26 to 28% protein and is a rich source of dietary fiber, minerals, and Vitamins. 

Groundnut was grown on nearly 25.45 million ha worldwide with the total production of 45.23 

million tons and an average yield of 1.8 tons/ha in 2009 (FAOSTAT, 2015). It is a major cash 

crop and widely grown in all tropical and subtropical region of the world for direct use as food, 

oil and high protein meal. Ground nuts are warm season crop and need abundant sunshine and 

warm climate for their normal growth. They are adaptable to a wide range of climatic conditions, 

that completely intolerant to frost at any growth stage and require relatively high temperature 

throughout it’s the growing seasons (Bell and Cruickshank, 1996)  

In many developing countries including Ethiopia, groundnut is the principal source of digestible 

protein (25-34%), cooking oil (44 -56%) and vitamins like thiamine, riboflavin, and niacin 

(Savage and Keenan, 1994). Groundnut is a high value crop that can be marketed with little 

processing; however, it is extremely versatile and can be used in wide range of products. The 

lowland areas of Ethiopia have considerable potential for increased oil crop production including 

groundnut. Groundnut is used for oil extraction, generates considerable cash income for several 

small scale producers and foreign exchange earnings through export for the country (Gezahagh, 

2013). The estimated production area and yield of groundnut in Ethiopia in 2016/17 cropping 

season were 74,861.4 hectares and 1,296,364.18 quintals, respectively. (CSA, 2017). The 

average national yield of groundnut is 1.7 tones ha -1 which is significantly lower than the 

World’s average 1.9 tone ha -1. Groundnut rust, leaf spots, leaf blight, aflatoxic bacteria wilts, 

and soil inhabiting insects (termites)  and lack of improved groundnut varieties are  important 

factors reducing groundnut production in Ethiopia (Daniel, 2009).  

 

Objectives  

The general objective of the study was to increase the production and productivity of maize in study 

area. 
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The specific objectives of the study were:   

 To improve the production and productivity of participated farmers and agro-pastoralists 

in the study area. 

 To improve farmers’ knowledge and skill of application of the improved Ground nut 

technology  

 To develop local capacity for future scaling up of groundnut technology 

 To strengthen stakeholders linkage and collaboration  

 

Methodology 

Description of the study area 

The capital center of the Abaya district found at 365 Km from Addis Ababa to the south 

direction. Abaya is located at 60 14′N latitude and 30010′E longitude. The altitude of the district 

ranges from 1200-2060masl. It has an estimated average annual rainfall of about 1223mm and 

the average annual temperature ranges from 160C – 280C. It is bordered by regional state of 

Nations, Nationalities and people of southern Ethiopia in the North and East, Lake Abaya to the 

West and Gelana district in the South. The only two types of agro-climatic condition of the 

district are the bada dare (Waynadega) and Gamojii (Kola). About 30% of the total area of the 

district falls under Bada dare. The remaining 70% falls under Gamoji agro-climatic condition. 

According to the soil map of Borena Zone, the soil unit of Abaya Woreda are calcaric and 

euricfluvi sols, euricnitosols and chiromic and orthicluvis sols. Of these, the first two are the 

types of soils covering the largest part of the Woreda. According to the data obtained from 

District Agricultural office, the major crops produced   were maize, barley, ‘teff’, sorghum, 

haricot bean, wheat, field pea and faba bean (ADFEDO, 2016). 

 

Site and Farmers Selection  

The activity was carried out in Abaya district of West Guji Zone for two consecutive years (2015/16 

to 2016/17). Two potential ground nut producing peasant associations (Kebeles), Bunata and Samaro 

and 8 farmers from each Kebeles were selected with the collaboration of respective office of 

Agricultural district. One adaptable, early maturing and high yielder variety namely Tole-1 was used 

for this activity.  A 2500 m2 (0.25 ha) of land was used for this activity at each selected farmers’ field. 

Training was given for the selected farmers and respective DA’s concerning this research activity 

overview production system of the varieties.  

Memorandum of Understanding 

Prior to the beginning of the activity memorandum of understanding (MoU) was signed between 

Yabello Pastoral and Dryland Agriculture Research Center (YPDARC) and Abaya district 

Agricultural and Natural Resource office on their responsibility to ensure sustainable dissemination of 
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the technology for a wider community. Close supervision and monitoring was undertaken through 

joint action of stakeholders. 

Mechanisms/approaches used and procedures followed to enhance technology dissemination 

Research Design 

One variety of ground nuts, Tole-1 was planted on plot size of 0.25ha (50m x50 m) of land at each 

farmer’s fields. A seed rate of 90kg/ha and 100kg DAP/ha were used with a line spacing of 35cm 

between rows. Accordingly, a total of 16 farmers were reached 360kg seed was delivered and an area 

of 4ha was covered with the activity. 

Data collection 

The types of data collected included yield data, change in level of knowledge and skill of farmers 

and/or agro pastoralists, total number of farmers participated on extension events such as 

training, field visits and field days, total number of farmers copying the technology/innovation 

and stakeholder’s participation. Appropriate data collection methods (simple survey, preparing 

check lists, personal observation, field days, five point Likert scale) were employed to collect 

both qualitative and quantitative data.  

Method of data analysis 

Farmer’s preference was analysed qualitatively through narration and description and Economic 

& agronomic data was analysed by descriptive statistics using SPSS version 20. 

The investigation of the immediate application of new knowledge is very important to test 

whether the knowledge of a particular farmer was improved after engaging in it or not. For 

instance, Seba et al. (2012) and Lin and Lee (2004) developed a questionnaire based survey and 

measured knowledge and         perception using five point Likert attitude scale. Based on these 

facts, for the purpose of this study, about 8 (eight) statements/items which are used as proxy 

indicators of knowledge such as: change in level of knowledge and skill on application of 

appropriate seed rate, distance between rows and plants, sowing, weeding and other management 

practices, seed preference, importance of technology and changes in knowledge and skill made 

by the trial/participated farmers pre and postharvest management were developed.  

The knowledge level and skill of the respondents was scored before and after participating in 

pre-scaling up of improved Groundnut (Tole-1). The score was calculated by giving values to all 

responses used as a proxy indicator of the level of knowledge following five point Likert type 

attitude scale (5= Strongly agree,4= Agree,  3= undecided 2= Disagree, 1= Strongly disagree). 

Then, the total knowledge and skill score test for the participant becomes a total score which is 

suitable for analysis of paired sample t-test to test/check whether knowledge of farmers/agro 

pastoralists has improved or not. 
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Results and Discussions 

Total Production and productivity per unit area 

The pre-scaling up of improved groundnut variety (Tole-1) was undertaken for two consecutive years 

in two Kebeles or kebeles (Samaro and Bunnata) of district of West Guji Zone in the 2015/16 and 

2016/17 cropping seasons. The variety was treated with full recommended groundnut production and 

management package. Yabello Pastoral and Dryland Agriculture Research Center- was the source of 

all inputs (seed, fertilizer and herbicides). The result of the study revealed that the average yield of 

improved Tole-1 variety obtained in 2015/16 cropping season was 29 qt/ha and 32 qt/ha while that of 

2016/17 cropping season was 26 qt/ha and 27.5qt/ha at Samaro and Bunnata respectively (Figure 1). 

The yield obtained in 2016/17 was lower compared to that of 2015/16 cropping season because of 

rainfall interruption. In spite of this, the production and productivity of groundnut of the 

trial/participated farmers has increased in the study area when compared to local groundnut varieties 

because of its early maturity. The average yield of pre-scaled up of groundnut variety was higher 

compared to the average oromia regional productivity of local variety which was reported to be 17.14 

quintal per hectare (CSA, 2017). 

 

 

Figure 1. Yield of pre-scaled up groundnut (Tole 1) of trial farmers across Kebeles and the years    

Capacity Building for Farmers and Stakeholders  

Participatory training consisting of theoretical and p0 

ractical session was given by multidisplinary team of Yabello Pastoral and Dryland Agriculture 

researchers (Breeder, Agronomist, Economist and extensionist) in the selected district of West Guji 
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Zone at Samaro and Bunnata Kebeles. A total of 49 participants: 41 farmers and 9 DA’s/SMS were 

participated on training (Table 1). The subject of the training were included the production and 

management packages, measure diseases and their control measures, fertilizers application, the 

appropriate amount of seed rate, distance between rows and plants and creating strong linkage among 

relevant stakeholders through multi-stakeholders approach to mitigate the problems in joint action 

taking immediate, short and long term measures. 

Table 1: Training of farmers and other stakeholders on Groundnut production 

Year                                              Participants (N=49)       

 

            Experts (DA+SMS)   Farmers   

 

 

Male  Female  Total  Male  Female  Total 

Grand 

Total  

2015/16 4 2 6 23 2 25 31 

2016/17 2 1 3 15 1 16 18 

Total                    6                      3                    9             28                   3                41            49 

Note: DAs =implies Development Agents, SMS= Subject Matter Specialists, N= Number 

 

Exchange Visit organized  

At physiological maturity stage of the improved groundnut variety (Tole-1) an exchange visit was 

jointly organized with Kebele administrator, DA’s and trial/participated farmers in the representative 

kebeles to create awareness about the importance of using improved groundnut variety and its 

agronomic and management practices and boosting the dissemination of the varieties through farmers 

to farmers. A total of 33 participants (28 farmers from trial and non-trail), 2 researchers and 3 DA’s 

were participated in the mini field day). During a mini field day, all the participants shared their best 

experience and discussed the condition of improved groundnut variety with trial farmers and were 

very much interested with it. Lastly, all participant farmers evaluated the technology and selected 

Tole-1 variety for further scaling up/out in the study area. 

 

Table 23: Exchange visit organized on Groundnut at Abaya/Bunnata 

  Technology          Participants (N=33)   

 

visited during   Farmers   Stakeholders 

   Year field day Location/district Male Female Total Researchers DAs 

 

 Total 

2015/16 

 

Groundnut 

 

Abaya 24 4 28 2 3 

 

33 

Note: DA= Development Agent, SMS implies Subject Matter Specialist, N= Number 

Change in level of knowledge and skill of Farmers'  

Farmers’ knowledge and skill are expected to be improved after engaging in pre-scaling up of 

improved varieties because of practical and theoretical training given for them on all aspects of 
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production in relation to sowing, weeding, pest control, importance of technology and so on. The 

highest attitude score for knowledge and skill improvement before and after engaging in pre-scaling 

of improved groundnut variety was 25 and 30 respectively; whilst the lowest attitude score for 

knowledge and skill improvement was 9 and 14 respectively (Table 4). The mean attitude score of 

knowledge and skill for before and after engaging in pre-scaling up of improved groundnut variety 

was 19.1 and 23.8 respectively;  out of an obtainable potential score of 40. The result of paired sample 

t-test revealed that there is positive and a statistically significant mean difference between knowledge 

and skills before and after engaging in pre-scaling up activities at less than 5% level of significance 

(p= 0.03). The implication is that participated/trial farmers’ knowledge and skills have improved after 

engaging in pre-scaling up of improved groundnut variety. 

Table 4: Change in level of knowledge and skills of Farmers' on application of improved 

groundnut variety 

Variables      Farmers' Knowledge and Skill Improvement (N=16)    

  Before Scaling up After Scaling up t-value 

Mean 19.1 23.8 2.845** 

Std. Deviation 5.6 4.4 

 Minimum 9 14 

 Maximum 25 30   

 N= Number of participants, ** indicates 5% level of significance. 

Exit Strategy  

The mandate/obligation of Yabello Pastoral and Dryland Agriculture Research centre (YPDARC) is 

starting from adaptation/generation, demonstration and up to pre-scaling up stage of appropriate 

technologies needed for sustainable development of farmers, pastoral and agro-pastoral areas of the 

zone in particular and Ethiopia in general. Thus, it important to look for an alternate option in which 

large number of farmers can involve in the technology promotion through strategic mechanisms. For 

this case, the main collaborator of YPDARC was office of Abaya Agricultural and Natural Resource 

of the district in the study area. Therefore, the wider scope of further dissemination of the technology 

should have remained to be implemented by office of Agricultural and Natural Resource district in the 

study area. This is to keep that the extension system linkage among that organization and to relay the 

continuity of technology for a wider coverage until the better new technology option developed. To 

achieve this goal, YPDARC and the respective districts of office of Agricultural and Natural Resource 

have discussed on how to keep the sustainability of dissemination of technology and wider scaling up 

to larger peoples and then agreed to own the technology by office of Agricultural and Natural 

Resource of the respective districts and with the facilitation of YPDARC in technical and close 

supervision. 

 Furthermore, a memorandum of understanding was signed between Yabello Pastoral and Dryland 

Agriculture and Abaya district Agricultural and Natural Resource office on their responsibility to 
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ensure sustainable dissemination of the technology for a wider community. Accordingly, strong 

linkage among relevant stakeholders was made for the sustainability and ensuring further scaling 

up/out of the technology in the similar agro-ecologies. 

Conclusions  

Participatory training composed of theoretical and practical session was given for the selected 

/trial farmers on the production and pre and post-harvest management of newly released Haricot 

bean variety. Accordingly, many farmers built their awareness on the quality of already proven 

groundnut variety and understood that it can give a reliable yield and improve their production 

and productivity which in turn improves their livelihoods and ensure food security in sustainable 

manner. Moreover, Knowledge and skill of DAs and agricultural experts also enhanced through 

training and exchange visits. During a mini field day, all the participants shared their best 

experience and discussed the condition of improved groundnut variety with trial farmers and 

were very much interested with it. Lastly, all participant farmers evaluated the technology and 

selected Tole-1 variety for further scaling up/out in the study area. Better accessing of Tole-1 

variety, improving farmers’ skill, knowledge and attitude on the importance and application of 

all recommended packages of this variety were the impacts attained during the pre-scaling up 

activity 

Memorandum of understanding was signed between Yabello Pastoral and Dryland Agriculture 

Research Center (YPDARC) and office of respective district of Agricultural and Natural Resource on 

their responsibility to ensure sustainable dissemination of the technology for a wider community. In 

doing so, strong linkage among relevant stakeholders was made for the sustainability and ensuring 

further scaling up/out of the technology in the similar agro-ecologies.  Finally, upon the completion 

of the study, an exit strategy was designed and district office of agriculture and natural resources were 

officially invited and handed over ceremony was made to ensure its sustainability. Minimize and 

summarize) 

 

Recommendations 

Based on the findings of this study the following recommendations are made: 

All concerned bodies should give due attention on enhancing farmers’ capacity building (knowledge 

and skill) through training, strengthening linkage among all relevant stakeholders, widely extending 

the scaling-up/out of this improved Tole-1 variety in the study areas and districts with similar agro 

ecology in the zone for a wider community at large in order to increase the production and 

productivity of ground nut in the study area in particular and WestiGuji Zone in general. 

There should be strong linkage among relevant stakeholders: farmers, agro pastoralists, research 

centers, zonal and district agricultural offices so as to build the capacity for future sustainable 

dissemination of the groundnut technology for a wider community at large in the study area in 

particular and other similar agro ecology in general.  
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Abstract 

This activity was conducted at Yabello and Abaya districts of Borana and West Guji zone, Southern 

Oromia with the objective of further disseminating the already evaluated and selected varieties of 

haricot bean, Hawassa Dume and Batu to the farming community. The districts were selected 

purposively based on potentiality and accessibility for Haricot bean production; and one potential 

Kebele from each was selected. A total of 24 trial farmers, twelve (12) from each Kebeles were 

selected. Subsequently, 86 participant farmers and other stakeholders were trained by multidisplinary 

team of Yabello Pastoral and Dryland Agriculture researchers on importance of technology and its 

http://doi.org/10.1108/00251740410510181
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agronomic practices. Two haricot bean varieties, Hawassa Dume and Batu were planted on 0.25 ha 

of trial farmers’ fields. A seed rate of 80kg/ha and 100 DAP kg/ha were used with a line spacing of 35 

cm between rows. Accordingly, in the course of implementation a total of 24 farmers were reached, 

480kg seed was delivered and an area of 6ha was covered. A mini field day was organized and a total 

of 86 participants were attended. The overall grain yield performances of two improved varieties 

were 12.8 and 5.7 quintals per hectare for Hawassa Dume and Batu respectively. The research 

intervention had improved the production and productivity, knowledge and skill of trial farmers. At 

completion of the activity an exit strategy was made to ensure its sustainability. Therefore, all 

concerned bodies should scale up/out those varieties in the study areas and similar agro ecology to 

improve the production and productivity of haricot bean in the farming community.  

Key Words: Pre-scaling up, multidisplinary, Hawassa Dume, Batu, 

Introduction 

Haricot beans (Pharsalus vulgaris) are an important pulse crops in areas where rainfall is marginal. It 

is the most economically important pulse crop grown in Ethiopia and is considered as the main cash 

crop and protein sources for many lowlands and mid-altitude zones of Ethiopia. Moreover, haricot 

beans an important source of income; its straw is serves as feed for livestock, and also improves soil 

fertility through its nitrogen fixation in the cropping season. It has been known as an export crop, 

drought resistance and emergency crop for poor farmers especially in areas receiving low amount of 

rainfall (Wondwosen and Abebe; Fekadu, 2013).  Despite its contribution the production of haricot 

beans is low due to constraints on access to high yielding variety, drought, poor soil fertility, poor 

linkage of input-output markets, and loss due to pests and diseases are the key causes of low 

productivity (Katungiet al., 2010) 

It is mostly grown in rift valley of southern eastern, as well as the western parts of the country and its 

production is mainly confined to small farmer, where inputs such as improved and fertilizers are 

rarely used. For instance, in Ethiopia, in 2017 cropping season, 78,910.13 hectares of land was 

covered by white Haricot bean with an estimated production of 1.26 tons per hectare (CSA, 2017). 

However, the average national productivity of haricot bean is below the average research 

demonstrated productivity potential (3.4 tons per hectare) in the country. (Mulugetaet al., 2015). 

A haricot bean is the dominant pulse crop grown in pastoral and agro-pastoral areas of Borana and 

West Guji zone. However, the productivity of the crop is low due lack of improved variety, diseases 

and pests, drought, and poor agronomic management practices. Having recognized this fact, in 2005 

and 2006 cropping season, the Yabello Pastoral and Dryland Agriculture Research Center (YPDARC) 

has carried out demonstration of already tested haricot bean varieties (HawassaDume and Batu) to the 

selected trial farmers based on the result of adaption.  The results of demonstration have shown that 

HawassaDume and Batu were found to be promising and high yielder variety compared to local 

standard check. HawassaDume was recommended for Abaya and Batu for Yabello districts. 
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Therefore, this activity was initiated to further promote and pre-scale up of these varieties in the 

selected peasant association (Kebeles) of Yabello and Abaya districts.  

Objectives of the Study 

The general objective of the study was to increase production and productivity of drought tolerant 

haricot bean bean varieties in the study area. 

Specific Objectives 

The specific objectives of the study were: 

 To improve the production and productivity of participated farmers and agro-pastoralists in 

the study area. 

 To improve farmers and agro-pastoralists’ knowledge and skill of application of the improved 

Haricot bean technology  

 To develop local capacity for future scaling up of Haricot bean technology 

 To strengthen stakeholders linkage and collaboration 

 

Methodology  

Description of the study areas 

Yabello 

Yabello is located at a distance of 570km south of Addis Ababa. Astronomically the district is located 

between 30 8’ 46’’-100 09’ 04’’ North latitude and 30 18’ 03’’-430 04’ 24’’East longitude. The altitude 

of the area ranges from 1000 to 1700 meter above sea level. It is bounded by Regional State of 

Southern Ethiopia in northwest, Teltele district on the west, Arero district at the east, Dugda Dawa 

district in the north and the Dire district in the south. Generally the district has a total area of 5550 

km2. The average annual temperature of the district ranges from 190C to 24oC while the average 

annual rainfall of the district ranges from 500-998mm.The two major types of soils found in the 

district are luvisols found in central southern, southeastern and northern parts and acidic Orthic 

aerosols that occurred mainly on sloping terrain of northeastern parts of the district. The livelihood of 

the pastoralists in area mainly depends on livestock and crop production in the study area (Yabello 

Agricultural and Rural Development Office, 2016). 

Abaya 

The capital center of the Abaya district is Guangua and is found at 365 Km from Addis Ababa to the 

south and 7 km from Dilla town to the South direction. Abaya is located at 60 14′N latitude and 

30010′E longitude. The altitude of the district ranges from 1200-2060masl. It has an estimated 

average annual rainfall of about 1223mm and the average annual temperature ranges from 160C – 

280C. It is bordered by regional state of Nations, Nationalities and people of southern Ethiopia in the 

North and East, Lake Abaya to the West and Gelana district in the South. The only two types of agro-
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climatic condition of the district are the bada dare (Waynadega) and Gamojii (Kola). About 30% of 

the total area of the district falls under Bada dare. The remaining 70% falls under Gamoji agro-

climatic condition.According to the soil map of Borena Zone, the soil unit of Abaya Woreda are 

calcaric and euricfluvi sols, euricnitosols and chiromic and orthicluvis sols. Of these, the first two are 

the types of soils covering the largest part of the Woreda. According to the data obtained from District 

Agricultural office, the major crops produced   were maize, barley, ‘teff’, sorghum, haricot bean, 

wheat, field pea and faba bean (ADFEDO, 2016) 

Site and Farmers Selection  

The activity was carried out at Yabello and Abaya district of Borana and west Guji zone respectively. 

Potential Haricot-bean producing kebeles one (1) from each district and 12 farmers/agro-pastoralists 

from each PA were selected with the collaboration of respective district of Agricultural and natural 

resources offices. Two early maturing and high yielder varieties of Hawassa-dume and Batu were 

used for these activities. A 2500 m2 (0.25 ha) of land was used for these activities at each selected 

farmers’ field. Training was given for the selected farmers and respective DAs concerning this 

research activity overview production system of the varieties. Close supervision and monitoring was 

undertaken through joint action of stakeholders. 

Memorandum of Understanding 

Prior to the beginning of the activity memorandum of understanding (MoU) was signed between 

Yabello Pastoral and Dryland Agriculture Research Center (YPDARC) and Yabello Pastoral Rural 

Development and Abaya district Agricultural and Natural Resource office on their responsibility to 

ensure sustainable dissemination of the technology for a wider community. Close supervision and 

monitoring was undertaken through joint action of stakeholders. 

Mechanisms/approaches used and procedures followed to enhance technology dissemination  

Research Design 

Two varieties of haricot bean, Hawassa Dume and Batu were planted on plot size of 0.25ha (50m x50 

m) of farmers’ fields at each variety. A seed rate of 80kg/ha and 100kg DAP/ha were used with a line 

spacing of 35cm between rows. Accordingly, a total of 24 farmers were reached, 480kg seed was 

delivered and an area of 6ha was covered with the activity. 

 

Data collection 

The types of data collected include yield data, change in level of knowledge and skill of farmers 

and/or agro pastoralists, total number of farmers participated on extension events such as 

training, field visits and field days, total number of farmers copying the technology/innovation 

and stakeholder’s participation . Simple survey, preparing check lists, questionnaires, personal 
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observation, field days, five point Likert scale were employed to collect both qualitative and 

quantitative data.  

Method of data analysis 

Farmer’s preference was analysed qualitatively through narration and description and Economic & 

agronomic data was analysed by descriptive statistics using SPSS version 20. 

The investigation of the immediate application of new knowledge is very important to test whether 

the knowledge of a particular farmers/ agro pastoralists was improved after engaging in it or not. 

For instance, Sebaet al. (2012) and Lin and Lee (2004) developed a questionnaire based survey to 

measure  level of knowledge, skill and perception using five point Likert attitude scale. Based on 

these facts, for the purpose of this study, about 8 (eight) statements which are used as proxy 

indicators of knowledge such: as change in level of knowledge and skill on application of 

appropriate seed rate, distance between rows and plants, sowing, weeding and other management 

practices, seed preference, importance of technology and changes in knowledge and skill made by 

the trial/participated farmers pre and postharvest management were developed.  

The knowledge level and skill of the respondents was scored before and after participating in pre-

scaling up of improved Hawassa Dume and Batu. The score was calculated by giving values to all 

responses used as a proxy indicator of the level of knowledge and skill following five point Likert 

type attitude scale (5= Strongly agree,4= Agree,  3= undecided 2= Disagree, 1= Strongly 

disagree). Then, the total knowledge and skills score test for the participant becomes a total score 

which is suitable for analysis of paired sample t-test to test/check whether knowledge of farmers 

has improved or not. 

Results and Discussions 

Total production and productivity per unit area 

The pre-scaling up of improved HawassaDume and Batu was undertaken for two consecutive years in 

two Kebeles or kebeles of Yabello district Borana Zone and Abaya district of West Guji Zone in the 

2015/16 and 2016/17 cropping seasons. The variety was treated with full recommended Hawassa 

Dume and Batu production and management package. YPDARC- was the source of all inputs (seed, 

fertilizer and herbicides). The average grain yield performances of Hawassa Dume was 9 and 7.5qt/ha 

at Yabello and 18 and 16.8qt/ha at Abaya while that of Batu was 6 and 5.4 qt/ha in 2015/16 and 

2016/17 cropping season respectively (Figure 1). Generally, the overall grain yield performances of 

two improved varieties were 12.8 and 5.7 quintals per hectare for Hawassa Dume and Batu 

respectively. However, the average yield of pre-scaled up of haricot bean variety was below the 

average national productivity of demonstrated local variety which was reported to be 14.8 quintal per 

hectare (CSA, 2017). This could be explained by the fact that drought, infestation and improper 

management practices related with the pre-scaled up varieties. The yield obtained in 2016/17 was 

lower compared to that of 2015/16 cropping season because of rainfall interruption. Moreover, the 
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huge difference between the districts on Hawassa Dume variety could justified by the fact that the 

amount of rainfall they received during the study and were located at different geographical locations, 

Yabello in the lowlands while Abaya in the mid-highlands. In spite of this, all the trial farmers was 

very interested with the Hawassa Dume for its high yielder and Batu for its early maturity compared 

to the local varieties. Consequently, the production and productivity of the participated farmers and 

agro-pastoralists has increased compared to local haricot beans varieties they were using so far.  

 
Figure 4. Average yield performance of HawassaDume and Batu across site and the years 

Training of Farmers /Agro pastoralists on the Technology 

Participatory training consisting of theoretical and practical was given by multidisplinary team of 

Yabello Pastoral and Dryland Agriculture researchers (Breeder, Agronomist, Economist and 

extensionist) in the selected districts of Yabello and Abaya. A total of 86 participants: 72 farmers and 

14 experts including DA’s and SMS were participated on training (Table 1). The subject of the 

training were included the production and management packages, measure diseases and their control 

measures, fertilizers application, the appropriate amount of seed rate, distance between rows and 

plants and creating strong linkage among relevant stakeholders through multi-stakeholders approach 

to mitigate the problems in joint action taking immediate, short and long term measures. 

Table 1. Training of farmers and other stakeholders on Haricot bean production 

Year                                              Participants (N=86)       

 

            Experts (DA+SMS)   Farmers/agro pastoralists    

 

 

Male  Female  Total  Male  Female  Total Grand Total  

2015/16 5 3 8 39 9 48 56 

2016/17 4 2 6 20 4 24 30 

Total                    9                      5                    14           59                   13              72              86 

Note: DAs =implies Development Agents, SMS= Subject Matter Specialists N= Number 
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Field days  

At physiological maturity stage of the improved Hawassa Dume and Batu an exchange a mini field 

day was jointly organized with Kebele administrator, DA’s and trial/participated farmers/agro 

pastoralists in the representative kebeles to create awareness about the importance of using 

technology and its agronomic and management practices and boosting the dissemination of the 

varieties through farmers to farmers. A total of 86 participants (61 farmers from trial and non-trail), 5 

researchers, and 8 DA’s and 12 stakeholders including government and NGOs were participated in 

the event). During the field day, the participants shared their best experience and discussed the 

condition of improved varieties and were very much interested with the variety for its high yielder 

and early maturity. Therefore, the varieties were recommended for further scaling up/out to increase 

the production and productivity of small scale farmers in the study district and zone. However, they 

indicated that the varieties have ensured our food security at household level but hawassadume is not 

demanded this much at market and therefore new varieties which are highly demanded by market 

should be generated and adapted by the concerned bodies to fill this research gap. 

Table 24: Exchange visit organized on Haricot bean at Abaya/Bunnata 

  Technology         Number of Participants    

 

visited during   Farmers/Pastoralists 

  

Stakeholders Total 

Year field day District Male Female Total Researchers DAs (GOs and NGOs)   

2015/16 

 

Hawassa-

Dume 

 

Abaya/ 

Bunnata 50 11 61 5 8 12 86 

Note: DA= Development Agent, SMS implies Subject Matter Specialist 

Change in level of Knowledge and Skill of Participating farmers and Agro pastoralists 

Farmers’ knowledge and skills are expected to be improved after engaging in pre-scaling up of 

improved varieties because of practical and theoretical training given for them on all aspects of 

production in relation to sowing, weeding, pest control, importance of technology and so on. The 

highest attitude score for knowledge and skills improvement before and after engaging in pre-scaling 

of improved HawassaDume and Batu variety was 25 and 30 respectively; while the lowest attitude 

score for knowledge and skills improvement was 11 and 14 respectively (Table 4). The mean attitude 

score of knowledge and skill for before and after engaging in pre-scaling up of improved Hawassa 

Dume and Batu variety was 18.3 and 23 respectively out of an obtainable potential score of 40. The 

result of paired sample t-test revealed that there is positive and a statistically significant mean 

difference between knowledge and skills before and after engaging in pre-scaling up activities at less 

than 1% level of significance (p= 0.001). The implication is that farmers’ knowledge and skills have 

improved after engaging in pre-scaling up of improved Hawassa Dume and Batu variety. 
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Table 4: Change in level of knowledge and skill of Farmers'/Pastoralists' on application of 

improved haricot bean varieties 

Variables      Farmers' Knowledge and Skill Improvement (N=24)    

  Before Scaling up After Scaling up t-value 

Mean 18.3 23 3.862*** 

Std. Deviation 4.7 4.3 

 Minimum 11 14 

 Maximum 25 30   

 N= Number of participants, *** indicates 1% level of significance. 

 

Exit Strategy  

The obligation/mandate of Yabello Pastoral and Dryland Agriculture Research centre (YPDARC) is 

starting from adaptation/generation, demonstration and up to pre-scaling up stage of appropriate 

technologies needed for sustainable development of pastoral and agro-pastoral areas of the zone in 

particular and Ethiopia in general. Thus, it important to look for an alternate option in which large 

number of farmers can involve in the technology promotion through strategic mechanisms. For this 

case, the main collaborators of YPDARC were offices of Yabello and Abaya Agricultural and Natural 

Resource of the district in the study area. Therefore, the wider scope of further dissemination of the 

technology should have remained to be implemented by respective offices of Agricultural and Natural 

Resource district in the study area. This is to keep that the extension system linkage among that 

organization and to relay the sustainability of dissemination of the technology for a wider coverage 

till the better new technology option developed. To achieve this goal, YPDARC and the respective 

districts of office of Agricultural and Natural Resource have discussed on how to keep the 

sustainability of dissemination of technology and wider scaling up of the technology to larger peoples 

and then agreed to own the technology by office of Agricultural and Natural Resource of the 

respective districts and with the facilitation of YPDARC in technical and close supervision. 

Furthermore, a memorandum of understanding was signed between Yabello Pastoral and Dryland 

Agriculture, Yabello Pastoral Development Office and Abaya district Agricultural and Natural 

Resource office on their responsibility to ensure sustainable dissemination of the technology for a 

wider community. Accordingly, strong linkage among relevant stakeholders was made for the 

sustainability and ensuring further scaling up/out of the technology in the similar agro-ecologies. 

Conclusions  

Haricot beans is the most economically important pulse crop grown in Ethiopia and is considered as 

the main cash crop and protein sources for many lowlands and mid-altitude zones of Ethiopia.  

Despite its contribution the production of haricot beans is low due to constraints on access to high 

yielding variety, drought, poor soil fertility, poor linkage of input-output markets, and loss due to 

pests and diseases are the key causes of low productivity. Recognizing these facts, Yabello Pastoral 

and Dryland Agriculture Research Center (YPDARC) has conducted the pre-scaling up of already 
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proven improved haricot beans varieties improved at Yabello and Abaya districts for the last two 

consecutive years.  

Generally, the result of this study revealed that the newly improved haricot beans varieties gave high 

yielder, early matured and had increased income and improved the livelihoods of small scale farmers 

in the district where the pre-scaling up activity had been conducted. Participatory training consisting 

of theoretical and practical session was given for the selected /trial farmers on the production and pre 

and post-harvest management of newly released haricot bean variety. Accordingly, many farmers 

built their awareness on the quality of newly introduced Haricot bean varieties and understood that it 

can give a reliable yield and improve their production and productivity. Moreover, Knowledge and 

skill of DAs and agricultural experts also enhanced through training and exchange visits. The study 

has shown that the production and productivity of haricot bean of participated small scale farmers and 

agro pastoralists has improved at household level.  However, during field day farmers indicated that 

the variety is not demanded this much at market because its color (Red). 

Memorandum of understanding was signed between Yabello Pastoral and Dryland Agriculture 

Research Center (YPDARC) and respective districts offices of Agricultural and Natural Resource to 

ensure sustainable dissemination of the technology for a wider community. In doing so, strong 

linkage among relevant stakeholders was made for the sustainability and ensuring further scaling 

up/out of the technology in the similar agro-ecologies. Finally, upon the completion of the study, an 

exit strategy was designed and district office of agriculture and natural resources were officially 

invited and handed over ceremony was made to ensure its sustainability. 

Recommendations 

Based on the findings of this study the following recommendations are made: 

All concerned bodies should give due attention on enhancing farmers’ capacity building (knowledge 

and skill) through training, strengthening linkage among all relevant stakeholders, widely extending 

the scaling-up/out of these improved haricot bean varieties in the study areas and districts with similar 

agro ecology in the zone for a wider community at large in order to increase the production and 

productivity of Haricot bean in the study area in particular and Boarana and WestiGuji Zone in 

general.  

It is vital that efforts should be made by concerned bodies to work on generating, adapting and 

releasing alternate or new improved (colorful) haricot bean varieties which are highly demanded by 

the local and international market so as to improve the livelihood of small scale farmers in both 

Yabello and Abaya districts to fill this research gap. 

There should be strong linkage among relevant stakeholders: farmers, agro pastoralists, research 

centers, zonal and district agricultural offices so as to build the capacity for future sustainable 

dissemination of the haricot bean technologies for a wider community at large in the study area in 

particular and other similar agro ecology in general.  
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Abstract 

 

This activity was conducted during 2017 cropping season in mid altitude areas of Bale zone, 

with the objectives of demonstrating and evaluating the recently released chickpea varieties 

(both Kabuli and Desi type) with full recommended production and management packages to the 

farming community, to create awareness as well as demand on improved chickpea technologies 

and to enable farmers to select the best performing variety/ies in Goro and Ginnir districts. 

Dhera, Hora and Habru (Kabuli type) and Dimtu, Teketay and Natoli (Desi type) chickpea 

varieties were planted at two kebeles of each district. The demonstration was undertaken on 

single plot design of 10m x 10m area for each variety with the spacing of 30cm between rows, 

the recommended seed rate (120kg/ha for Kabuli type and 80kg/ha for Desi type) and 121 kg/ha 

NPS fertilizer rate. Mini-field day was organized at each kebele/site on which different 

stakeholders were participated, participatory evaluation of the varieties was made and 

experiences were shared among participants. Yield data per plot was recorded and analysed 

using descriptive statistics. Farmers’ preferences for the improved chickpea varieties were 

identified using focused group discussion and summarized using pair wise and simple ranking 

methods. For Kabuli type, the mean yield of Habru variety (standard check) was 25.5qt/ha and 

26.1qt/ha at Goro and Ginnir districts, respectively. It was more yielder than the recently 

released varieties, Dhera and Hora. The one way ANOVA with no blocking result showed that 

branches per plant, pods per plant and mean yield were significant among the kabuli type 

varieties. For Desi type, the mean yield of Dimtu variety was 24.7qt/ha and 25.8qt/ha and had 

15.42% and 19.44% yield advantage over the check (Natoli) at Goro and Ginnir districts, 

respectively. Participant farmers were enhanced to set their own selection criteria and the most 

important were branches per plant, branches with full of pods, pods per plant, seed per plant, 

seed size, seed colour, well adapted to the environment, disease free and has uniformity. Thus, 

Habru variety (Kabuli type) and Dimtu variety (Desi type) were validated with farmers and 

recommended for further scaling up/out activity in all demonstration sites and similar agro-

ecologies.  

 

Key words: Demonstration, Chickpea, Farmers’ preference, Selection criteria, Kabuli type, 

Habru, Desi type, Dimtu,  
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Introduction 

Chickpea (Cicer arietinum L.) is among the most important grain legumes widely produced 

worldwide and ranks third both in area and volume of production next to faba bean and haricot 

bean. In 2016, 13.3 million tons was produced in the world and from this the share of Africa was 

670,400 tons. From African countries, Ethiopia contributed 63%, Tanzania 15%, Malawi 9%, 

Algeria 5%, Morocco 4%, Sudan 2%, Tunisia 1% and Uganda 1% to chickpea production 

(FAOSTAT, 2016). In Ethiopia, from 1,652,844.19 hectares of land allocated for pulse in 

2015/16 production season, chickpea covered 258,486.29 hectares of land from which 

4,726,113.88 qt of grain was produced with the productivity of 18.28 qt/ha although its potential 

is more than 4 t/ha (CSA, 2016). In Bale, 728.92 ha of land were covered by chickpea in 2015/16 

production season (CSA, 2016). The potential (favorable) environments for the crop represents 

mid to high altitude ranging from 1500 to 2400m a.s.l that receives 700 – 1200 mm annual 

rainfall. 

Chickpea is an important food for many households in Ethiopian mid altitude and highland areas. 

It is the source of valuable and cheap protein and used to supplement the cereal diet and 

expensive animal products (meat, butter, milk, chicken, etc.). Regarding to its importance in the 

economy, it has become an important cash crop (income source) for our farmers and the country 

because of high domestic demand and export opportunities (foreign currency in export market) 

in the Middle East, Europe and South Asia.  According to FAO (2010), chickpea alone has an 

average global export market of ~4% by value and volume (2000-2010), which accounts for 

63.5% of the total chickpea export from Africa (ranks first in Africa). Legumes are known for 

their ability to fix atmospheric nitrogen. Chickpea also plays an important role in system 

productivity and sustainability of wheat production as a break crop through biological nitrogen 

fixation (can fix up to 60kg N/ha/year) (FAO and ICRISAT, 2015). This crop requires low input 

for production; it can be used in rotation with several cereals like teff, wheat or barley, and can 

maintain and restore soil fertility in cereal mono-cropping areas. 

Bale zone is characterized by integrated (mixed) farming systems in which most of the crop 

areas were under cereal production. The current cereal-based cropping systems put sustainable 

crop production system of the area at risk. Thus, crop diversification using improved chickpea 

technologies can be a means to stay in sustainable crop production in the study areas. However, 

lack of access to improved chickpea varieties in mid altitude areas of Bale zone is the main 

problem that hampers production of this crop. The usage of seeds of improved varieties is one of 

the most efficient ways of raising crop production, but in Ethiopia less than 10% of farmers use 

seeds of improved chickpea varieties with full packages (FAO, 2010). To date, the majority of 

chickpea producers obtain their seed for planting informally from own saved seed or through 

local diffusion mechanisms/traditional means such as exchange with others as gifts, bartering, 

cash transactions or social obligations (FAO, 2015). 
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In line with this, the research system (both national and regional) has made a lot of efforts to 

address the bottleneck of farming communities, and developed and released more than twenty 

(20) chickpea varieties with their full recommended production packages over the last three 

decades. Among these, Dhera and Hora (Kabuli type), and Dimtu and Teketay (Desi type) were 

recently released varieties with recommended practices. Thus, participatory on-farm 

demonstration, evaluation and validation of the varieties with the participation of farmers and 

other stakeholders were undertaken in 2017 cropping season with the financial support of 

ICARDA project. 

Objectives 

 To demonstrate and evaluate improved chickpea technologies in Bale zone and recommend 

the preferred one.  

 To create awareness on the importance of  and demand on improved chickpea technologies 

and  

 To collect feedback on the performance of the technology/ies. 

Material and Methods 

Description of the study area    

Bale Zone 

 

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

are found in the highlands and suitable for crop production. The other nine (9) rural districts are 

found in the mid and low lands, and agro-pastoralists and pastoralists. Robe town is the capital 

town and the administrative center of the zone and located at 430km from Finfinne/Addis Ababa. 

The total area of Bale zone is about 63,555km2 (6,355,500 hectars), which is 16.22% of Oromia 

region. About 95% of the population is engaged in agriculture. The altitude ranges from 300m to 

4377m a.s.l. 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 32oc, respectively. 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 ‘Ganna’ by referring to the harvesting time) extends from March to 

July and Meher (in Afan Oromo called ‘Bona’ by referring to the harvesting time) extends from 

August to January. The zone is bounded by West Arsi and Arsi zones to the North, Guji zone to 

the South, by West Hararghe zone and Somali National Regional State to the East and West Arsi 

zone to the West (BZANRO, 2017).    

 

The research was carried out in Goro and Ginnir districts of Bale zone. The altitude of Goro 

district is 1272m – 3275m a.s.l, receives 796.99 – 1138.48 mm annual rainfall, the minimum and 

maximum temperature is 12.93 0c and 22.59 0c, respectively. The dominant soil type is Chromic 
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Cambisols and Vertisols (65% clay, 20% Vertisol and 15% Sandy Soil). Whereas, the altitude of 

Ginnir district is 907m – 2524m a.s.l, receives 612.16 – 1214.73 mm annual rainfall, the 

minimum and maximum temperature is 11.31 0c and 24.72 0c, respectively (Adamu, 2018). The 

dominant soil type is Pellic Vertisols and Distric Nitosols (26% Clay, 48% Vertisol and 18% 

Sandy Soil).  

 

 
 

Source: Own sketch 

 

Site and trial farmers’ selection  

 

The activity was conducted at ICARDA project intervention districts on a total of four sites (two 

sites at Goro and two sites at Ginnir for both Kabuli and Desi type). Two kebeles were selected 

from each district based on their accessibility and production potential of the crop. Kebeles were 

considered as replication, i.e. the demonstration activity was replicated on two kebeles per 

district.  

Selection of trial farmers were based on good history of compatibility with groups and 

genuineness, having suitable and sufficient land to accommodate the trials, accessibility for 

supervision of activities (vicinity), initiatives to implement the activity in high-quality, good in 
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field management, willingness and transparency to share innovations to others. Besides, resource 

rich, medium and poor category of farmers including men, women and youth farmers was 

considered during trial farmers’ selection. 

 

Implementation Design 

 

Materials used and field design  

 

Recently released chickpea varieties, namely, Dhera, Hora and Habru as a check (Kabuli type) 

and Dimtu, Teketay and Natoli as a check (Desi type) were planted at two kebeles of each 

district on selected farmers’ land with simple plot design (10m x 10m) in 2017 main cropping 

season. Sinana Agricultural Research Center was the source of all agricultural inputs (seed of 

improved varieties and fertilizer-NPS). The varieties were treated with full recommended 

chickpea production and management packages. Row planting method and other crop 

management practices were employed during the research work. The spacing of 30cm between 

rows and the recommended seed rate (120kg/ha for Kabuli type and 80kg/ha for Desi type) were 

used during planting by drilling in the prepared rows. Shallow planting of 5cm depth was used in 

the presence of sufficient soil moisture. The recommended inorganic fertilizer rate 121 kg/ha 

NPS was applied during planting time.  

 

Depending on weed infestation, two effective weeding were done; the first at one month after 

sowing with cultivation and the second at two months after sowing of improved chickpea 

varieties. Farm operations (land preparation-ploughing two to three times using oxen plough) 

were carried out by trial/hosting farmers, whereas activities such as land leveling, planting, first 

and second weeding, cultivation, harvesting, threshing, cleaning and other laboratory works were 

handled by SARC researchers and technical assistants. 

 

Technology demonstration and evaluation techniques 

Yet, in evolution of different extension approaches, four important phases have passed in 

National Agricultural Research System (NARS) based on the experiences learned, with 

contributions and limitations. The paradigm shifts has been started with Transfer of Technology 

(TOT) in the 1960s and have reached at Client Oriented Research Approach (PRA) in the end of 

1990s. A participatory research and extension (the fourth phase) is a typology of research that 

enables clients to involve at all stages of the research process. It provokes collaborative form of 

farmers’ genuine participation in research process through combining indigenous knowledge 

with scientific knowledge. In the process of participation, farmers having different socio-

economic characteristics can obtain information on the available technologies; they make 

technological choices on their own and their wants, needs, problems and also the possible 

consequences are identified. It develops farmers' analytical skills (increase motivation, brain 

storming); enables farmers to develop a sense of ownership of the technologies (sustainable) and 
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enhances wider technology adoption since farmers were in the research process. Besides, 

participatory research and extension approach provides researchers with valuable information 

about farmers' preferences and the problems they face; useful for evaluating the biophysical 

performance, profitability and acceptability or adoption of a potential technology/ies under a 

wider range of conditions.  

However, farming community is not exposed to the required level to evaluate improved 

agricultural technologies under their environment and existing system of production. As a result, 

dissemination and adoption rates of many improved agricultural technologies popularized so far 

was not impressive. Furthermore, technologies from research station failed to fulfill farmers' 

technology selection criteria; hence adoption rate become low (Abera, 2004). Where as, the 

target beneficiaries of improved agricultural technologies are strongly inclined to their 

preferences. Thus, 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). Therefore, participatory research and extension 

approach whereby stakeholders, mainly farming community actively participate in decision 

making and implementation from stage of problem identification through experimentation to 

utilization and dissemination of research results is by far crucial in addressing those problems. 

The two way feedback between farmers and researchers is indeed vital component of stable, high 

yielder, disease and pest resistant varietal development (Getachew et al, 2008). 

 

Thus, farmers in the project area were encouraged to participate on participatory selection of 

demonstrated varieties during the activity. A total of 124 participants from two districts (104 

farmers, 14 DAs and supervisors and 6 experts) and 3 researchers were participated on the 

selection of the varieties at maturity stage of the crop. First, the evaluators were grouped in to 

small manageable group (one group had 10 members including one group leader and one 

secretary). At each demonstration kebele, brief orientation was given to the evaluators on how to 

integrate researchers’ 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/measurements and focused group discussion (FGD). Agronomic 

data such as flowering date, disease score, maturity date, stand, branches per plant, pods per 

plant, seeds per plant and yield data per plot in all locations were recorded. Farmers’ preferences 

(likes and dislikes, which is the base for plant breeding process) to the demonstrated 

technologies were identified. 
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Data analysis 

SPSS was used as statistical package (descriptive statistical technique such as percentage was 

used to analyze the data). Pair wise ranking matrix was used to rank the varieties in order of their 

importance. Pair Wise Ranking was used as a tool to summarize farmers’ preference towards 

important variety traits (Boef and Thijssen, 2007). The agronomic data were analyzed using 

GENSTAT computer software.  

 

Results and Discussions 

Yield performance and farmers’ preference of the demonstrated varieties  

For Kabuli type, the mean yield of Habru variety (standard check) was 25.5qt/ha and 26.1qt/ha at 

Goro and Ginnir districts, respectively. It was more yielder than the recently released varieties, 

Dhera and Hora. Moreover, the result is presented in table as shown below. 

 

Yield advantage %= Yield of new variety (qt/ha)-Yield of commercial variety (qt/ha) X 100 

                                                       Yield of commercial variety (qt/ha) 

 

Table 1: Comparison of yield advantage of demonstrated improved chickpea varieties (Kabuli 

type)   

 

District Mean yield of standard  

check (qt/ha) 

Mean yield of improved chickpea varieties (qt/ha) and 

yield advantage over the Local check 

 

 

Goro 

Habru Dhera % Hora % 

25.5 21.5 -15.7 20.8 -18.4 

Ginnir 26.1 21.8 -16.5 19.5 -25.3 

 

As it is shown in table 1, both recently released chickpea varieties (Dhera and Hora) were low 

yielder than Habru. This is because the variety that has been used as standard check during 

variety verification trial and release was Ejere and it might have been low yielder than Habru. 

 

Table 2:Rank of the demonstrated chickpea varieties (Kabuli type) based on farmers’ selection 

criteria  

 

P #  Varieties  Rank                                    Reasons (all sites)  

1  Habru  1st  Average branches per plant 16, pods per plant 184 (good branches 

and full of pod), attractive seed colour, well adapted, high yielder, 

has uniformity, no disease  

2  Dhera  2nd  Average branches per plant 14, pod per plant 114 (long but not full 

of pod), well adapted, good for mechanization for its plant height  
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3  Hora  
3

rd

  
Average branches per plant 10, pod per plant 110, small seeded, 

well adapted, disease  

 

The FGD result showed that the participant farmers ranked the demonstrated chickpea varieties 

(Kabuli type) based on their preferences and degree of satisfaction after they made detail 

discussions and debates on the important variety traits. Thus, the farmers’ preference summary 

result shows (table 2) that Habru variety was preferred by the farmers followed by Dhera at both 

districts. 

 

Table 3: Statistical analysis result of the demonstrated chickpea varieties (Kabuli type) 

 

Varieties Branches per plant 

(count) 

Pods per plant 

(count) 

Mean yield 

(Quintal/ha ) 

Habru 16a 181a 25.8a 

Dhera 13b 114b 21.65b 

Hora 10.5b 110b 20.15b 

LSD0.05 3.9 8.6 1.9 

CV (%) 9.3 2 2.7 

 

As shown in table 3, the one way ANOVA with no blocking result showed that branches per 

plant, pods per plant and mean yield were significant among the demonstrated chickpea varieties 

(Kabuli type). 

 

Table 4: Comparison of yield advantage of demonstrated improved chickpea varieties (Desi 

type)   

 

District Mean yield of standard  

check (qt/ha) 

Mean yield of improved chickpea varieties (qt/ha) and 

yield advantage over the Local check 

 

 

Goro 

Natoli  Dimtu  % Teketay  % 

21.4  24.7  15.42  21.8  1.87  

Ginnir 21.6  25.8  19.44  23.1  6.94  

 

As it is shown in table 4, the mean yield of Dimtu variety was 24.7qt/ha and 25.8qt/ha, and had 

15.42% and 19.44% yield advantage over the check (Natoli) at Goro and Ginnir districts 

respectively.  
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Table 5: Rank of the demonstrated chickpea varieties (Desi type) based on farmers’ selection 

criteria  

 

P #  Varieties  Rank                                     Reasons (all sites)  

1  Dimtu  1st  Average branches per plant 11, pods per plant 162 (good branches 

and full of pods), well adapted, high yielder, has uniformity, no 

disease  

2  Teketay  2nd  Average branches per plant 9, pod per plant 148, well adapted, good 

yield, big seed size  

3  Natoli  
3

rd

  
Average branches per plant 7, pod per plant 111, small seeded, late 

maturing, disease  

 

 

The FGD result showed that the participant farmers ranked the demonstrated chickpea varieties 

(Desi type) based on their preferences and degree of satisfaction after they made detail 

discussions and debates on the variety traits. Thus, the farmers’ preference summary result 

shows (table 5) that Dimtu variety was preferred by the farmers followed by Teketay at both 

districts. 

 

Table 6: Statistical analysis result of the demonstrated chickpea varieties (Desi type) 

 

Varieties Branches per plant 

(count) 

Pods per plant 

(count) 

Mean yield 

(Quintal/ha ) 

Dimtu 
11

a

 162
a

 25.25
a

 

Teketay 
8.5

b

 148
b

 22.8
ab

 

Natoli 
6.5

b

 111
c

 21.5
b

 

LSD
0.05

 3.2 4.5 3 

CV (%) 11.5 3 6.6 

 

As indicated in table 6, the one way ANOVA with no blocking result showed that branches per 

plant, pods per plant and mean yield were significant among the demonstrated chickpea varieties 

(Desi type). 

 

Conclusion and Recommendations 

In participatory demonstration and evaluation of improved chickpea varieties (both Kabuli and 

Desi type), the best performing variety/ies for the target areas were identified, validated and 

ranked based on participant farmers assessment and grain yield data.  
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For Kabuli type, the analysis result indicated that the highest mean yield was obtained from 

Habru, 25.5qt/ha and 26.1qt/ha at Goro and Ginnir districts, respectively. The second highest 

mean yield was obtained from Dhera, 21.5 and 21.8 qt/ha at Ginnir and Goro districts, 

respectively. The yield increment of Dhera and Hora varieties over Habru were –ve. This means 

both recently released chickpea varieties (Dhera and Hora) were low yielder than Habru. The 

Habru variety performed well than both varieties in all parameters. 

For Desi type, the analysis result indicated that the highest mean yield was obtained from Dimtu, 

24.7qt/ha and 25.3qt/ha, and had 15.42qt/ha and 19.44qt/ha yield increment over check (Natoli) 

at Goro and Ginnir districts, respectively. The second highest mean yield was obtained from 

Teketay, 21.8qt/ha and 23.1qt/ha, and had 1.87qt/ha and 6.94qt/ha yield increment at Goro and 

Ginnir districts, respectively.  

For Kabuli type, Habru is still the leading variety at both districts and recommended for wider 

scaling up/out activity. Dhera is recommended for wider scaling up/out activity in both districts 

for its mechanization merit. While Dhera and Hora will be maintained by Breeders for the merits 

to be used for breeding purpose. For Desi type, Dimtu and Teketay are recommended for wider 

scaling up/out activity in the study districts and other similar agro-ecologies. Natoli will be 

maintained by Breeders for its merits to be used for breeding purpose. 

The most important selection criteria set by the farmers were branches per plant, branches with 

full of pods, pods per plant, seed per plant, seed size, seed colour, well adapted to the 

environment, disease free and has uniformity. 
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Abstract 

 

On-farm participatory demonstration of improved faba bean technologies was carried out in 

Dinsho and Goba districts of Bale zone in 2017 production season. The objectives of the study 

were to demonstrate and evaluate improved faba bean technologies in order to enhance farmers 

to select the best fit variety/ies for their localities based on farmers’ selection criteria. Recently 

released faba bean varieties, namely, Dosha, Gora and Moti were planted at two kebeles of 

Dinsho district (for Nitosol area) where as Didea, Hachalu and Walki were planted at two 

kebeles of Goba District (for Vertisol area) with recommended packages. The demonstration was 

undertaken on single plot design of 10m x 10m area for each variety with the spacing of 40cm 

between rows and recommended seed rate based on the size of the seed and 100 kg/ha NPS 

fertilizer rate. Mini-field day was organized at each respective site on which different 

stakeholders were participated, participatory evaluation of the varieties was made and 

experiences were shared. Yield data per plot was recorded and analysed using descriptive 

statistics. Farmers’ preferences were identified using focused group discussion and summarized 

using pair wise and simple ranking methods. At Dinsho, the mean yield of Dosha variety was 

23.75qt/ha and had 31.94% yield advantage over the check. It is also preferred by the farmers. 

At Goba, the mean yield of Didea variety was 20.6qt/ha and had 4.04% yield advantage over the 

check. It is also preferred by the farmers. Participant farmers were enhanced to set their own 

selection criteria and the most important were tillering capacity, pod per plant, seed per plant, 

seed size, well adapted to the environment, disease free and has no loading problem. Thus, 

Dosha variety (for Nitosl) and Didea variety (for Vertisol) were recommended for further scaling 

up/out activityin all demonstration sites and similar agro-ecologies.  

 

Key words: Demonstration, Faba bean, Farmers’ preference, Selection criteria, Dosha, Didea, 

Nitosol, Vertisol 

 

Introduction 

Due to its high nutritive value and other merits, faba bean (Vicia faba L.) is among the most 

important food legumes in the world. It has ecological and economic importance and used for 

food (rich in protein 17-25%), income source and foreign currency in export market, improving 

soil fertility by fixing atmospheric nitrogen and soil health as well, and food security. Faba bean 

production ranks the 1st among pulse crops in area and volume of production in Ethiopia. The 

crop is grown in several areas of the country at altitude of 1800-3000 masl and receiving annual 

rainfall of 700-1000mm (ICARDA, 2006). From 1,652,844.19 hectares of land allocated for 
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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 productivity of 19.12 qt/ha (CSA, 

2016). In Bale, 16,471.36 ha of land was covered by faba bean and 388,302.53 quintals of grain 

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

Bale zone is characterized by integrated (mixed) farming systems in which most of the crop 

areas were under cereal production. The current cereal monoculture practiced in the cereal-based 

cropping systems put sustainable crop production system of the area at risk. It may, lastly, result 

in serious agricultural problems, yield reduction, often common incidence of persistent pests 

(diseases, weeds and insect pests) and soil borne diseases, and total crop loss unless corrective 

measures are taken in coordinated efforts. Thus, crop diversification can be a means to stay in 

sustainable crop production in the study zone. Faba bean is the best break crop for wheat 

production. Research result revealed that bread wheat grown after these crops gave higher grain 

yield than after cereal crops with a yield advantage of 15% (Sinana ARC Profile, 2014). In 

general, pulses seem important break-crops compared to continuous mono-cropping of cereals 

after cereals and after linseed, (Genene and Habtamu, 2001).  

The research system have been making continuous and unreserved endeavors in varietal 

development and seed/variety replacement to ensure the sustainability of early generation seed 

source for both formal and informal seed multipliers and distributors. In this endeavor, more than 

thirty (30) high yielding faba bean varieties have been released and/or registered in Ethiopia to 

satisfy the growing production demands of the farmers in the country. Among these, Dosha and 

Gora for Nitosol, and Didea and Hachalu for Vertisol were recently released with full 

recommended packages for production. Thus, participatory demonstration, evaluation and 

validation of the varieties with the participation of farmers and other stakeholders were 

undertaken with the financial support of ICARDA project. 

 

Objectives 

 To demonstrate and evaluate improved faba bean technologies in Bale zone and 

recommend the preferred one.  

 To create awareness on the importance of improved faba bean technologies and  

 To collect feedback on the performance of the technology/ies. 

 

Material and Methods 

Description of the study area    

Bale Zone 

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

are found in the highlands and suitable for crop production. The other nine (9) rural districts are 

found in the mid and low lands, and agro-pastoralists and pastoralists. Robe town is the capital 

town and the administrative center of the zone and located at 430km from Finfinne/Addis Ababa. 
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The total area of Bale zone is about 63,555km2 (6,355,500 hectars), which is 16.22% of Oromia 

region. About 95% of the population is engaged in agriculture. The altitude ranges from 300m to 

4377 m.a.s.l. 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 32oc, respectively. 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 ‘Ganna’ by referring to the harvesting time) extends from March to 

July and Meher (in Afan Oromo called ‘Bona’ by referring to the harvesting time) extends from 

August to January. The zone is bounded by West Arsi and Arsi zones to the North, Guji zone to 

the South, by West Hararghe zone and Somali National Regional State to the East and West Arsi 

zone to the West (BZANRO, 2017).    

The research was carried out in Dinsho and Goba districts of Bale zone. The altitude of Dinsho 

district is 2444m – 4250 m.a.s.l, receives 965.03 – 1314 mm annual rainfall, the minimum and 

maximum temperature is 7.07 0c and 15.33 0c, respectively. The dominant soil type is Nitosol 

and Cambisol. Whereas, the altitude of Goba district is 1517m – 4378 m.a.s.l, receives 937.3 -

1342.44 mm annual rainfall, the minimum and maximum temperature is 6.53 0c and 19.58 0c, 

respectively. The dominant soil type is Pellic Vertisol (Sinja Area) and Chromic Luvisols 

(Adamu, 2018). 

  

 
Source: Own sketch 
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Site and trial farmers’ selection  

 

The activity was conducted at ICARDA project intervention districts on a total of four sites (two 

sites at Dinsho for Nitosol and two sites at Goba for Vertisol). Two kebeles were selected from 

each district based on their accessibility and production potential of the crop. Kebeles were 

considered as replication, i.e. the demonstration activity was replicated on two kebeles per 

district.  

 

Selection of trial farmers were based on good history of compatibility with groups and 

genuineness, having suitable and sufficient land to accommodate the trials, accessibility for 

supervision of activities (vicinity), initiatives to implement the activity in high-quality, good in 

field management, willingness and transparency to share innovations to others. Besides, resource 

rich, medium and poor category of farmers including men, women and youth farmers was 

considered during trial farmers’ selection. 

 

Implementation Design 

 

Materials used and field design  

 

Recently released faba bean varieties, namely, Dosha and Gora with one standard check (Moti) 

were planted at two kebeles of Dinsho district (for Nitosol area) where as Dida’a and Hachalu 

with standard check (Walki) were planted at two kebeles of Goba District (for Vertisol area) with 

recommended packages on selected farmers’ land with simple plot design (10m x 10m) in 2017 

main cropping season. Sinana Agricultural Research Center was the source of all agricultural 

inputs (seed of improved varieties and fertilizer-NPS). 

 

The varieties were treated with full recommended faba bean production and management 

packages. Row planting method and other crop management practices were employed during the 

research work. The spacing of 40cm between rows was used. The recommended seed rate of 120 

- 180 kg/ha based seed size of the varieties was used by drilling in the prepared rows. Shallow 

planting of 5cm depth was used in the presence of sufficient soil moisture. The recommended 

inorganic fertilizer rate 100 kg/ha NPS was applied during planting time. Depending on weed 

infestation, two effective weeding were done; the first at one month after sowing with cultivation 

and the second at two months after sowing of improved faba bean varieties.  

Farm operations (land preparation-ploughing four to five times using oxen plough) were carried 

out by trial/hosting farmers, whereas activities such as land leveling, planting, first and second 

weeding, cultivation, harvesting, threshing, cleaning and other laboratory works were handled by 

SARC researchers and technical assistants. 

 

Technology demonstration and evaluation techniques 

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

preferences. Thus, consulting the intended end users to assess which quality/ies of a particular 
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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).  

 

Farmers in the project area were encouraged to participate on participatory selection of 

demonstrated varieties. A total of 112 participants from two districts (92 farmers, 14 DAs and 

supervisors and 6 experts) and 3 researchers were participated on the selection of the varieties at 

maturity stage of the crop. First, the evaluators were grouped in to small manageable group (one 

group had 10 members including one group leader and one secretary). At each demonstration 

kebele, brief orientation was given to the evaluators on how to integrate researchers’ 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/measurements and focused group discussion (FGD). Agronomic 

data such as heading date, disease score, maturity date, stand, tillers per plant, pods per plant, 

seeds per plant and yield data per plot in all locations were recorded. Farmers’ preference (likes 

and dislikes, which is the base for plant breeding process) to the demonstrated technologies was 

identified. 

 

Data analysis 

 

SPSS was used as statistical package (descriptive statistical technique such as percentage was 

used to analyze the data). Pair wise ranking matrix was used to rank the varieties in order of their 

importance. Pair Wise Ranking was used as a tool to summarize farmers’ preference towards 

important variety traits (Boef and Thijssen, 2007). The agronomic data were analyzed using 

GENSTAT computer software.  

 

Results and Discussions 

Yield performance and farmers’ preference of the demonstrated varieties  

Dosha shows the highest yield than Gora and Moti at Dinsho sites. At Dinsho, the mean yield of 

Dosha variety was 23.75qt/ha and had 31.94% yield advantage over the check. Moreover, the 

result is presented in table as shown below. 

 

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

                                                        Yield of commercial variety (qt/ha) 
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Table 1: Comparison of yield advantage of demonstrated improved faba bean varieties at Dinsho 

 

District Mean yield of 

standard  check 

(qt/ha) 

Mean yield of improved chickpea varieties (qt/ha) and yield 

advantage over the check  

Dinsho  Moti Dosha % Gora % 

18.0 23.75 31.94 18.25 1.39 

 

Table 2: Rank of the demonstrated varieties based on farmers’ selection criteria at Dinsho 

 

No  Varieties  Rank  Reasons (all sites)  

1  Dosha  1st Average tillering 5, pod per plant 46, seed per plant 137, well 

adapted, disease free, no loading  

2  Gora 2nd Average tillering 5, pod per plant 41, seed per plant 119, big seed 

size, disease free, no loading, sweet green pod  

3  Moti  3rd Average tillering 4, pod per plant 37, big pod and large seed size, 

seed per plant 115, disease and loading problem  

 

The FGD result showed that the participant farmers ranked the demonstrated varieties based on 

their preferences and degree of satisfaction after they made detail discussions and debates on the 

variety traits. Thus, the farmers’ preference summary result shows that Dosha variety was 

preferred by the farmers at Dinsho sites. 

 

Table 3: Statistical analysis result of the demonstrated varieties at Dinsho 

 

Varieties  Tillers  per plant 

(count) 

Pods per plant 

(count) 

Seeds per plant 

(count) 

Mean yield 

(Quintal/ha) 

Dosha  5.5 46a 136.5a 23.75a 

Gora  4.5 40.5b 119b 18.25b 

Moti  4 37b 115b 18.00b 

LSD0.05  ns 3.9 5.4 1.7 

CV (%)  12.4 3.0 1.4 2.6 

 

The one way ANOVA with no blocking result showed that tillers per plant is not significant 

while pods per plant, seeds per plant and mean yield were significant among the demonstrated 

varieties. 

 

Didea more yielder than Hachalu and Walki at Goba sites. Moreover, the result is presented in 

graph as shown below. 
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Table 4: Rank of the demonstrated varieties based on farmers’ selection criteria at Goba 

 

No Varieties  Rank  Reasons (all sites)  

1  Didea  1st Average tillering 6, pod per plant 56, seed per plant 168, 

strong straw, disease free, no loading  

2  Hachalu  2nd Average tillering 6, pod per plant 52, seed per plant 156, 

disease and loading problem  

3  Walki  3rd Average tillering 7, pod per plant 49, big pod size and has 

more seed per plant 196, disease and loading problem  

 

The FGD result showed that the participant farmers ranked the varieties based on their 

preferences and degree of satisfaction after they made detail discussions and debates on the 

variety traits. Thus, the farmers’ preference summary result shows that Didea variety was 

preferred by the farmers at Goba sites. 

 

Conclusions and Recommendations 

Due to the indeterminate nature of faba bean, all demonstrated varieties had more vegetative 

growth with low pod setting because the rainfall amount was high in 2017 production season. 

This resulted in low yield harvested in the season. Suitable and accepted faba bean variety/ies for 

the target areas were identified and ranked based on participant farmers assessment and grain 

yield data. The analysis result indicated that the highest mean yield was obtained from Dosha 

(23.75 qt/ha) at Dinsho while Didea and Hachalu yielded 20.6 qt/ha and 20.2 qt/ha, at Goba 

district, respectively.  Thus, among the demonstrated varieties Dosha has performed well than 

Gora and commercial variety (Moti) in all parameters at Dinsho district on Nitosol. The mean 
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yield of Didea is slightly differing from Hachalu and commercial variety (Walki) at Goba district 

on vertisol.  

Thus, Dosha (for Nitosol), and Didea and Hachalu (for Vertisol) were recommended for wider 

scaling up/out activity in Dinsho and Goba districts, respectively. Gora, Moti and Walki will be 

maintained by Breeders for the merits to be used for breeding purpose. The selection criteria set 

by the farmers were tillering capacity, pods per plant, seeds per pod, seeds per plant, stem 

strength - resistant to lodging and good for nutrients translocation, good plant height, disease 

tolerance, relative yield advantage, seed size and colour for attractive market. Commodity 

integration (crop rotation) should be practiced for the sustainability of production system in the 

target areas.  
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Abstract 

This scaling up/out activity was initiated with the main objective of popularizing and 

disseminating proven faba bean technologies as well as to serve as a break crop for malt barley 

production. Dinsho and Goba districts of Bale zone were selected purposively based on their 

potential for faba bean production. A total of 50qt Walki and 135qt Gabalcho were distributed to 

274 farmers and planted on 103ha in 2016 and 2017 cropping season. The spacing of 40cm 

between rows with the recommended seed rate of 180 kg/ha and fertilizer rate 100kg NPS was 

applied during row planting time. Training was given to more than 800 hundred farmers and 

other stakeholders on faba bean production and management packages. Field days and field 

visits were organized to evaluate the performance and to communicate on field progress of the 

varieties. A total of 466 individuals were participated on these promotional events during the 

project period. Yield data was recorded and analyzed using mean while farmers’ feedback about 

the technology was assessed and interpreted using qualitative narration. The result of 

descriptive statics revealed that the overall mean yield of Walki and Gabalcho were 36 and 33qt 

ha-1 respectively. All participant farmers were interested with the stands of the two varieties in 

terms of pods per plant, seeds per pod, seeds per plant, stem strength, good plant height, disease 

tolerance, relative yield advantage and seed size. The gross income/benefit obtained as a result 

of using the improved varieties of faba bean (Walki and Gabalcho) was 64,800.00 ETB and 

59,400.00 ETB per hectare, respectively. But, the gross marginal profit was 45,830.00 ETB and 

40,430.00 ETB for Walki and Gabalcho, respectively. Since, the varieties widely accepted by the 

target community (especially Walki on Vertisol), the Agricultural and Natural Resource office in 

all levels in collaboration with other stakeholders should focus on the extension and 

popularization of the varieties with the recommended full packages. 

 

Key Words: Popularization, Dissemination, Walki, Gabalcho, Community based, Farmers’ 

feedback, Yield  
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Introduction 

Faba bean (Vicia faba L.), which is one of the most important cool-season food legumes grown 

in Ethiopia, is originated in the Near East and it is also one of the earliest domesticated legumes 

after chickpea and pea. China is currently the world’s leading producer, accounting for 

approximately 60% of the total (FAO, 2014). Other important production regions are northern 

Europe, the Mediterranean, the Nile Valley, Ethiopia, Central and East Asia, Oceania and the 

Americas. Ethiopia is considered as the secondary center of diversity and also one of the nine 

major agro-geographical production regions of Faba bean. It is grown as field crops throughout 

the highlands and is most common in mid altitude between the altitudes 1800 m.a.s.l and 3000 

m.a.s.l (Asfaw et al., 1994).  

 

Ethiopia ranks 2nd in area coverage in legume production next to china and 4th in productivity in 

the world. Faba bean production ranks the 1st among pulse crops in area and volume of 

production in the country. 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 productivity of 19.12 qt/ha (CSA, 2016). In Bale, 

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

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

 

While access to and availability of seed has the potential to greatly improve smallholder 

productivity, there is currently a substantial gap between the country’s production of commercial 

seeds and farmers’ demand for, knowledge of, access to, and usage of these seeds. The annual 

supply of improved seed through the formal seed system is only 10% to 20% (Dawit et al., 

2010). Informal seed production (farmer-based seed multiplication and farmer-to-farmer seed 

dissemination mechanisms) started before 10 years after political, economic and social reforms 

in Ethiopia in 1991 (Minilek et al., 2012). It accounts for 90% of the seed and the share of 

improved seed is less than 10% (Zawdie et al., 2008). This middle sector increases the supply of 

seed to smallholder farmers in terms of kind, quantity, quality and access (at right time, place 

and reasonable price) in their locality.  

 

Bale zone is characterized by integrated (mixed) farming systems in which most of the crop 

areas were under cereal production. Faba bean are the best break crops for cereal production. 

Bread wheat grown after faba bean gave higher grain yield than after cereal crops with a yield 

advantage of 15% (Sinana ARC Profile, 2014). Cognizant of this, since 2015, ICARDA project 

has implemented faba bean production as a break crop for malt barley production meant for 

agro-processing industries.   

 

Consequently, promotion, popularization and dissemination of improved faba bean technologies 

activity was initiated by the project with the objectives of improving farmers’ knowledge, skill 

and attitude through multidisciplinary participatory training on faba bean production and 
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management packages, strengthening stakeholders’ linkage, to break mono-cropping problem 

and increase production and productivity in the study area. 

Methodology 

Description of the study area    

The research was carried out in Dinsho and Goba districts of Bale zone, Oromia National 

Regional State (ONRS), Ethiopia. The districts were selected purposively based on their 

potentiality to faba bean production. The altitude of Dinsho district is 2444m – 4250 m.a.s.l, 

receives 965.03 – 1314 mm annual rainfall, the minimum and maximum temperature is 7.07 0c 

and 15.33 0c, respectively. The dominant soil type is Nitosol and Cambisol. Whereas, the altitude 

of Goba district is 1517m – 4378 m.a.s.l, receives 937.3 -1342.44 mm annual rainfall, the 

minimum and maximum temperature is 6.53 0c and 19.58 0c, respectively. The dominant soil 

type is Pellic Vertisol (Sinja Area) and Chromic Luvisols (Adamu, 2018). 

 
Source: Own sketch 
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 Stakeholder analysis (SA), and roles and responsibility sharing among actors  

 

In enhancing faba bean technologies dissemination, the SARC was closely working and has 

made frequent consultation with its respective stakeholders. Scaling up/out activity should be 

done by different actors in partnership and collaborative approach. So, SA is highly important for 

institutional arrangement (who does what?) before embarking on the activity. Thus, SA was 

undertaken to identify potential stakeholders. Points such as: Who are the stakeholders? How big 

is their stake? How much they are closer to the project? What are their roles, duties and 

responsibilities in implementing the activity? How does the synergy support the opportunities to 

bring the required impact? Finally the roles, duties and responsibilities of each actor were clearly 

stated and shared for implementing the activity. 

 

Table 1: Stakeholder roles and responsibilities in implementing the activity (2016 and 2017) 

 

Stakeholders Roles and responsibilities 

Sinana Agricultural 

Research Center 

(SARC) 

 Coordination and facilitation 

 Provision of faba bean (Walki and Gabalcho) technologies 

 Provision of training  

 Technical backstopping 

  Organize field days and  

 Supervision and joint monitoring and evaluation with  zone and 

district agricultural development office 

 Follow up the revolving seed 

ICARDA project  Purchasing of faba bean (Walki and Gabalcho) technologies 

 Purchasing of inorganic fertilizer (NPS and Bio-fertilizer 

Agriculture 

Development Office (at 

Zone, district and kebele 

level)  

 Assist in site and participant farmers’ selection 

 Follow up day to day activities from zone to kebele level 

 Assist in providing training 

 Facilitate seed distribution  

 Jointly organize and participate on field days  

Individual farmer (faba 

bean growers) and group 

of farmers 

 

Cost sharing  

 Allocate land and perform required agronomic practices 

 Actively participate in the training for capacity building (on 

knowledge, skill and attitude) 

 Jointly organize and participate on field days 

 Share skills and experiences to neighboring farmers 

 Transfer produced seed to surrounding farmers and 

 Finally, supply excess produced seed to cooperatives  

Cooperatives/Unions 

OSE Bale branch 

 Agricultural input supply  

  Facilitate seed marketing  
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Site and Farmers Selection 

 

Pre-scaling up of improved faba bean technologies were undertaken in the main season (Bona) 

for consecutive two years (2016 and 2017). Goba and Dinsho districts of Bale zone were selected 

purposively as study sites based on their potential for faba bean production. Two potential faba 

bean growing kebeles, namely, Abakara and Mi’o from Dinsho district and Walta’i Kubsa and 

Fasil Angaso/Walta’i Azira kebles from Goba districts were selected for the activity.  

 

Before starting the field work, selection of farmers were carried out in collaboration with crop 

extension experts from woreda Agriculture and Natural Resource Office and development agents 

(DAs). Farmers were selected based on land ownership, ease for cluster, their interest and 

motivation in carrying out the recommended management practices, and their commitment to 

deliver/share the technologies to other farmers by considering the gender disaggregation and 

other socio-economic variables. A group of farmers was formed for community based seed 

production purpose by considering clustering approach. 

 

Material used and Field design  

Two recently released improved faba bean varieties Walki and Gabalcho were selected and 

validated by participant farmers during demonstration phase. The varieties were treated with full 

recommended faba bean production and management packages. Row planting method and other 

crop management practices were employed during the field work. The spacing of 40cm between 

rows was used. The recommended seed rate of 180 kg/ha was used by drilling in the prepared 

rows. The recommended inorganic fertilizer rate 100kg NPS was applied during planting time. 

Depending on weed infestation, two effective weeding were done; the first with cultivation at 

one month after sowing and the second at two months after sowing of improved faba bean 

varieties. All farm operations land preparation, planting, first and second weeding, cultivation, 

agro-chemical spray (fungicide for chocolate spot), harvesting, threshing were carried out by 

hosting farmers with close supervision of researchers and Agricultural experts with practical 

orientation prior to planting until harvesting of the crop.  

 

Training 

  

The effectiveness of the work is measured in terms of the changes brought about in the 

knowledge, skill and attitude, and adoption behavior of the people but not merely in terms of 

achievements of physical targets. Hence, training was given to farmers, DAs, and agricultural 

experts on faba bean production techniques and management packages, agro-chemical 

applications and safety precautions. Stakeholders such as zone and district level agriculture 

development office, unions, private service providers, Arsi-Bale Plant Health Clinic office, zone 

and district level agricultural inputs regulations and quarantine experts were invited and 

participated during consultation meeting and training.  
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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 

days were organized at each site in order to involve key stakeholders and enhance better linkage 

among relevant actors. Discussion session and result communication forum were also organized.  

 

Field visit was also 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.  

 

Data type, method of data collection and analysis 

 

Amount of input distributed, harvested yield, total number of farmers participated on training, 

field visits and field days were recorded by gender composition. Farmers’ feed-back (likes and 

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

the technologies) was identified. The data collection method employed were field observation 

and focus group discussion with experts, hosting farmers and group of farmers. Descriptive 

statistics was used to calculate the mean yield harvested. 

 

Results and Discussions  

 

Input distributed and yield obtained 

 

The following table describes the amount of seed distributed to farmers in the study areas. The 

distributed initial seed was used as revolving seed to reach other farmers in the area. This system 

is a relatively good low-cost system that can maintain kind, quantity, quality and access (at right 

time, place and reasonable price) of the seed to a level satisfactory to neighboring farmers 

locally. The amount of input distributed and total yield harvested in the two years of project 

duration was summarized in the following table. 

 

Table 2: Amount of seed distributed and yield harvested in the 1st and 2nd years (2016 and 2017) 

 

Year  Cropping 

season 

Locations  Variety Total 

seed  

(qt) 

Farmers Total  

Area 

(ha) 

Yield obtained 

(qt)  

1  2016  Dinsho Walki 25 40 14 212.5 (from 8.5ha) 

5.5ha lost by frost  



270 
 

  Goba Walki 25 39 14 225 (from 9.6ha) 

4.4ha lost by frost 

 2016 Bio-fertilizer purchased for faba bean CBSM 520pkt  

2 2017 30 qt Walki revolved seed 60 16.7 601.2 

 2017 Dinsho Gabalcho 69 93 38.3 987.5 

  Goba Gabalcho 66 102 36.7 957.5 

 2017 Bio-fertilizer purchased for faba bean CBSM 800pkt  

 

Economic return  

The scaling up/out process of Walki and Gabalcho varieties through Community Based Seed 

Multipliers (CBSM) has shown change in helping the improvement of the annual income of 

hosting farmers in the target areas. The economic gain obtained as a result of using the 

technology was calculated at hectare base and summarized in the table below. 

Table 3: The economic return obtained by the participant farmers from a hectare of land 

No Variety Mean Yield 

obtained 

(qt/ha.) 

Market price 

(birr/qt) 

Total revenue TR 

(total output x unit 

price) 

Total variable 

cost (ETB/ha) 

Gross 

Marginal 

Profit or GMP 

(TR-TVC) 

1 Walkii 36 1800.00 64,800.00 18,970.00 45,830.00 

2 Gabalcho 33 1800.00 59,400.00 18,970.00 40,430.00 

NB: The price is the prevailing price obtained from the study areas 

As it is revealed in the above table, the gross income/benefit obtained as a result of using the 

improved varieties of faba bean (Walki and Gabalcho) was 64,800.00 ETB and 59,400.00 ETB 

per hectare, respectively. But, the gross marginal profit was 45,830.00 ETB and 40,430.00 ETB 

for Walki and Gabalcho, respectively. The production cost per hectare (total variable cost) 

calculated for faba bean production included seed cost, fertilizer cost, ploughing, cost for two 

times weeding and cultivation, cost of Mancozeb 80% WP, labour cost for spray, cost of 

harvesting, threshing, transporting and cost of bag for store.  

 

Training for capacity building  

 

Participatory training was given by SARC multidisciplinary team in the participant districts of 

Bale zone. The training was given at Robe town. The title of the training was on available 

improved pulse crops technologies and utilization, faba bean (both in quantity and quality) 

production and management packages, seed multiplication techniques, major faba bean diseases 

and their control measures, agro-chemicals utilizations (time, rate, etc.) and safety precautions, 

the importance of crop rotation to break cereal based mono-cropping practices in the project area 
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through pulse crops (commodity) integration, the importance of community based seed 

multiplication, how to establish and  implement, how to do seed as a business venture and the 

concept of seed and grain value chain.  During 2016 and 2017, a total of 800 participants (772 

farmers, 16 DAs and Supervisors, 12 agricultural experts and 8 researchers) were participated on 

this training, out of which 30% was women farmers. 

 

Field Day organized  

 

Field days were organized at each district at physiological maturity stage of the crop in which a 

total of 382 participants (350 farmers from all category, 12 DAs, 4 Supervisors, 12 agricultural 

experts and cooperative leaders and 4 researchers) were participated on this 

extension/promotional event. Participants were shared their best experiences especially how to 

preserve the quality seeds of faba bean varieties (by manual harvesting and other seed cleaning 

and preservation mechanisms).  

 

In addition, participant farmers were shared information on the local seed exchange system 

(informal) and the types of available improved faba bean varieties at their hand and ways to 

exchange and preserve them. Finally, fruit-full discussion was undertaken among farmers and 

researchers especially on cereal crops based mono-cropping practices and faba bean diseases 

problems in the area.  

 

Feedbacks collected through focused group discussion (FGD) 

Walki was well performed on vertisol than Gabalcho. Due to the indeterminate nature of faba 

bean, both varieties had more vegetative growth with low pod setting because the rainfall amount 

was high in 2017 production season. This resulted in low yield harvested in the season. All 

participant farmers were very interested with the stands of Walki and Gabalcho especially: 

tillering capacity, pods per plant, seeds per pod, seeds per plant, stem strength - resistant to 

lodging and good for nutrients translocation, good plant height, disease tolerance, relative yield 

advantage, seed size and colour for attractive market. Furthermore, faba bean has ecological and 

economic importance and used for food, improve soil fertility, income source and attractive 

market price food security. FGD result showed that the problem of pulse crop production in the 

area is lack of machinery technologies that ease the burden (labour intensive) and difficulty of 

faba bean harvesting and threshing. Good awareness and confidence were created among 

stakeholders about Walki and Gabalcho varieties (demand pull). 

 

Lessons Learned 

 

Through this activity, on-farm seed production and seed dissemination system for pulse crops 

through community based seed multiplier was improved. The scaling up/out program under 

ICARDA project has contributed significant role in improving the access of recently released 
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faba bean varieties/seeds to the smallholders since 2015.  It served as the main source for the 

majority of faba bean varieties (seed) that are currently in production in the target areas. This 

activity has increased the availability of faba bean seeds for farmers in their locality and enabled 

farmers to produce faba bean seeds which informally transferred to the surrounding farmers 

through seed exchange, gifts, sells and borrowing.  Besides, clustering and group approach were 

enhanced during implementation period. Since the activity was accompanied by trainings, 

awareness creation activities like field days, frequent joint supervisions and on field advisory 

programs; farmers in target areas have been  equipped  with  the  skills  and  knowledge  of  faba 

bean  seed  and  grain  production  and  management practices. 

 

Conclusion and Recommendations 

 

Walki and Gabalcho were the varieties popularized and transferred to the producers since 2015. 

The average yield of the two varieties was 36 and 33 quintal per hectare, respectively. Capacity 

of farmers and agriculture experts (DAs and SMSs) has been built through trainings, awareness 

creation and field days in 2015 to 2017. The activity requires concentrated involvements of 

different stakeholders (multi-stakeholder approach) and other approaches including analysis of 

existing situation. Our farmers should not only be seed receivers but also seed growers. Thus, 

community based seed multiplication and dissemination mechanism is the best way with close 

supervision of DAs, agricultural experts and researchers.   
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Abstract 

On-farm demonstration of post-emergence herbicide (Axial 045 EC) was conducted at two 

districts (Goba and Dinsho) of Bale zone for the control of grass weeds in malt barley in the 

highlands of Bale during 2017/18 main cropping season. Test crop used was improved malt 

barley variety IBON 174/03 at the rate of 125 kg/ha. Fertilizer used was NPS at the 

recommended rate for the area (100 kg ha-1). The treatments consisted of 2 4-D, 2 4-D + Axial 

045 EC and weedy check. The result obtained from the two districts indicated that the herbicides 

(2 4-D  + Axial 045 EC) are remained the most effective against the broad leaves and grass 

weeds in malt barley. Maximum barley grain yield was recorded at both districts (2720 kg ha-1) 

at Dinsho and (3680 kgha-1) at Goba in plots treated with 2 4-D +Axial 045 EC with grain yield 

advantage over check (58.82%) and (67.39%) at Dinsho and Goba respectively. The second 

maximum grain yield was recorded at both districts in plots treated with 2 4-D. The lowest grain 

http://faostat.fao.org/default.aspx
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yield was recorded in weedy check at both districts (1120 kg ha-1) at Dinsho and (1200 kg ha-1) 

at Goba. The Cost- benefit analysis also revealed that plots treated with 2 4-D +Axial O45EC 

gave the maximum net benefit at both districts. The lowest was recorded from weedy check plots. 

Hence, it is recommended that farmers should have to use both herbicides (2 4-D +Axial O45 

EC) for the control of weeds (broad leaves and grass weeds) in malt barley. Farmers 

participated on demonstration and evaluation also selected (2 4-D +Axial O45 EC) as promising 

herbicides in controlling weeds in malt barley. 

 

Key words: Demonstration, Malt barley, Axial 045 EC, 2 4-D, Grain yield, Net benefit,  

                  IBON 174/03 

 

Introduction 

Malt barley is a crop plant that is very sensitive to weeds competition and suffers great yield and 

quality reduction through competition (Stroud, 1989).Weeds impose serious problem to cereal 

production in Bale highlands, southeastern Ethiopia. Cereal production is hampered due to the 

aggressiveness of both grass and broad leaf weeds (Taye et al., 1999). This might be due to 

multiple factors, such as; herbicides currently in use are ineffective; unavailability or 

inaccessibility of herbicides in amount, type and at required time; weed flora shift due to 

continuous mono-cropping of cereals and frequent use of one type of herbicide and 

morphological similarity of weed species  with the cereal crops (Tanner and Giref, 1991). To 

alleviate the above mentioned problems due to weeds, pre-verification, verification and 

demonstration of newly introduced selective herbicides are very important. Axial 045 EC is a 

selective herbicide used to control most of the important annual grass species in small grain 

cereals, wheat and barley. This herbicide is not demonstrated to the farmers for its efficacy in 

controlling grass weeds in Malt barley. 

Objective:  

 To demonstrate post-emergence herbicide (Axial 045 EC) for its efficacy in controlling 

most annual grass weeds in malt barley. 

Materials and Methods 

Description of the study area 

The demonstration was conducted in two districts (Goba and Dinsho) of Bale highlands. The 

altitude of the demonstration site is 1517 – 4378 masl for Goba and2444 – 4250 for dinsho. 

Average annual rainfall (mm) is 937.3 -1342.44 and 965.03 – 1314 for Goba and Dinsho 

respectively. Maximum temperature (0c) is 19.58 for Goba while 15.33 for Dinsho. Minimum 

temperature (0c) is 6.53 for Goba and 7.07 for Dinsho. Soil types are Pellic Vertisol and Chromic 

Luvisols for Goba district and Vertisols and Cambisol for Dinsho. Soil PH is 6.01- 6.82 for 

Dinsho district. 



275 
 

Treatments and Design 

The treatments consisted of 2,4-D, 2,4-D +Axial 045 EC and weedy check. The demonstration 

was laid out as a single block consisting of three plots. The first plot was treated with 2, 4-D, the 

second plot with 2’4-D +Axial 045EC and the third plot was weedy check. The size of each plot 

was 5 m x 5 m = 25 m2 and the distance between plots was 1.0 m. Test crop used was improved 

malt barley variety IBON 174/03 at the rate of 125 kg/ha. A fertilizer used was NPS at the 

recommended rate for the area (100 kg ha-1).  

 

Farmers’ participation on herbicides demonstration 

The herbicide demonstration was conducted in two districts of bale highlands on farmers’ field. 

50 farmers at Goba and 42 farmers at dinsho were participated on evaluation and selection of the 

promising herbicide.  

 

Data collection and analysis 

Grain yield and socio-economic data were collected to analyse yield advantage and cost benefit 

of herbicide demonstration. Cost-benefit analysis was done as described by CIMMYT, 1988. 

 

Results and Discussions 

The result obtained from the two districts indicated that the herbicides (2,4-D  + Axial 045 EC) 

were remained the most effective against the broad leaves and grass weeds in malt barley. 

Maximum barley grain yield was recorded at both districts (2720 kg ha-1) at Dinsho and (3680 

kgha-1) at Goba in plots treated with 2, 4-D +Axial 045 EC with grain yield advantage over 

check (58.82%) and (67.39%) at Dinsho and Goba respectively. The second maximum grain 

yield was recorded at both districts in plots treated with 2,4-D. The lowest grain yield was 

recorded in weedy check at both districts (1120 kg ha-1) at Dinsho and (1200 kg ha-1) at Goba 

(Table1).  

 

The Cost- benefit analysis also revealed that plots treated with 2,4-D +Axial O45EC gave  the 

maximum net benefit at both districts (2.56) and 3.58 at Dinsho and Goba respectively. The 

lowest was recorded from weedy check plots (Table 2 and 3). Farmers participated on 

demonstration and evaluation (42 at Dinsho and 50 at Goba) were selected 2,4-D +Axial O45EC 

as promising herbicides and increase malt barley production and quality by  controlling weeds.  
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Table 1. Grain yield and yield advantage of herbicide (Axial 045EC) demonstration on malt 

barley 

 

 

 

 

 

 

 

 

% Yield increased over check= Yield of treated plot –Yield of untreated plot x100 

                                                                       Yield of treated plot             

 

Table 2.  Cost-benefit analysis of herbicides demonstration at Dinsho District 

Plot 

#  

Treatment Yield 

obtained 

(qt/ha) 

Sale 

price 

(Bir/qt)  

 TVC  

(Bir/ 

ha)  

 TR  

 (Price x 

Qt)  

NB  

(TR -TVC)  

%of 

benefit 

(NB/TVC)  

1  2,4 - D  21.6 1200 7980 25920 17940 2.25 

2  

2,4-D + 

Axial 045 

EC  

27.2 1200 9160 32640 23480 2.56 

3  
Weedy 

check  
11.2 1200 6,828 13,440 6,612 0.97 

 

Table 3. Cost-benefit analysis of herbicides demonstration at Goba District 

Plot 

# 

Treatment Yield 

obtained 

(qt/ha) 

Sale 

price 

(Bir/qt)  

 TVC  

(Bir/ 

ha)  

 Total  

revenue 

 (Price x Qt)  

NB  

(TR -

TVC)  

% of 

benefit 

(NB/TVC)  

1  2,4 - D  24.8 1200 8140 29760 21620 2.66 

2  

2,4-D & 

Axial 045 

EC  

36.8 1200 9640 44160 34520 3.58 

3  
Weedy 

check  
12 1200 6,980 14,400 7,420 1.06 

TVC=Total variable cost             TR=Total revenue           NB=Net benefit  

 

Districts Treatments Grain yield  (kg ha -1) %Yield increased 

over check 

Dinsho 2,4-D 2160  +48.15 

2,4-D + Axial 045 EC 2720  +58.82 

Weedy check 1120  

Goba 2,4-D 2480  +51.61 

2,4-D + Axial 045 EC 3680  +67.39 

Weedy check 1200  
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Conclusion and recommendations  

 

It is recommended that farmers should have to use both herbicides (2,4-D +Axial O45EC ) for 

the control of weeds (broad leaves and grass weeds) in malt barley to increase production and 

quality. It is also better to demonstrate recently registered herbicide Axial 1 (herbicide which can 

control both grass and broad leave weeds in malt barley at the same time) to reduce the cost of 

farmers due to application of two different herbicides at different time. 
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Abstract 

 

The demonstration was conducted in two districts of Bale zone, Goba and Dinsho to demonstrate 

and validate the effectiveness of pre emergence (Dual gold) and post emergence (Gallant super) 

herbicides laid out in simple plot design. Faba bean variety ‘Moti’ was used with recommended 

seed rate of 180 kg ha-1. 100 kg ha-1NPS fertilizer was applied all at planting. Important yield 

and yield components, percentage of yield increment and loss, production and benefit cost were 

collected to see the profitability difference of the herbicides. The grain yield of dual gold was 

higher than the gallant super and unsprayed and the percent benefit (%NB)) also showed that 

dual gold and gallant super were beneficial. However, the application of dual gold was superior 

rewarding treatment. The guidelines on the utilization of the herbicides should be supported by 

practical training and following the safety and precautions of the manuals prepared with 

herbicides.  

 

Key words: Faba bean, Demonstration, Dual gold, Gallant super, Net benefit, Moti, pre-

emergence, post-emergence 

 

Introduction 

Faba bean (Vicia faba L.) is one of the most important pulse crops worldwide. Since, it is used as 

nitrogen fixing plant; capable of returning atmospheric nitrogen into soil and a source of high 

quality protein (Amin, 1988). It is one of the greatest production areas among major pulse crops 

grown in Ethiopia (CSA, 2012). However, its productivity is very low compared to its potential 

productivity which is 1.3 ton per hectare as compared to world average 1.8 ton per hectare 

(FAOSTAT, 2010). The yield and productivity of faba bean is influenced by various production 

constraints such as biotic and abiotic factors. Weeds are a challenging problem to pulse crop in 

general and to faba bean production in particular. Since, the crop is poor competitive to both 

broadleaf and grass weed species from early establishment to the flowering stage (Getachew and 

Rezene, 2006) that it requires control measures at this critical period. Weeds affect growth, yield 

and quality of crop plants adversely and reduce soil fertility, compete with the crop plants for 

soil moisture, available nutrients, space and sunlight etc. leads to the low yield of crop. 

 

Weeds can be controlled by different methods such as manual, mechanical, and chemical 

methods. Generally, for the weed management, farmers do manual weeding, but manual weed 

mailto:bardargie@gmail.com
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management is always laborious, expensive, time consuming, uneconomical and needs to be 

often repeated at different intervals, as compared to chemical weed management. Weed 

management with herbicides is an effective, quick in action, and time saving (Ahmed et al., 

2005). Bale highland was a wheat belt area where many alternative choices of herbicides to 

control weeds and mechanization for postharvest handling of the cereal crops were available 

However; hand weeding is the only option to control weeds from faba bean fields due to 

unavailability of pre and/or post-emergence herbicides to control weeds in the area. But, dual-

gold 960 E.C is one of the pre-emergence herbicide which is available to kill both grassy and 

broadleaf weeds at the early and later stage of the crop growth to reduce yield loss and gallant 

super is the post emergence herbicide which is available to kill annual and perennial grass weeds 

in broad leaf crops at any time. However, demonstration and importance of this herbicide on 

farmers’ field is not done widely in order to popularize and promote the technology in the area.  

 

Objectives: 

 To demonstrate and validate the effectiveness of herbicides (Dual gold and Gallant super) 

against faba bean weed 

 To create awareness for end users on the effectiveness of verified herbicides for the 

management of weed on faba bean  

 To evaluate economic profitability of the technologies 

 

Materials and Methods 

Description of the study area 

 

The demonstration was conducted in two districts (Goba and Dinsho) of Bale highlands. The 

altitude of the demonstration site is 1517 – 4378 masl for Goba and2444 – 4250 for dinsho. 

Average annual rainfall (mm) is 937.3 -1342.44 and 965.03 – 1314 for Goba and Dinsho 

respectively. Maximum temperature (0c) is 19.58 for Goba while 15.33 for Dinsho. Minimum 

temperature (0c) is 6.53 for Goba and 7.07 for Dinsho. Soil types are Pellic Vertisol and Chromic 

Luvisols for Goba district and Vertisols and Cambisol for Dinsho. Soil PH is 6.01- 6.82 for 

Dinsho district. 

Treatments and experimental design  

The demonstration was conducted in Goba and Dinsho districts at 4 kebeles (2 kebeles/ district. 

Kebeles were considered as replication, i.e. the demonstration was replicated on two kebeles per 

district. Each demonstration field has three plots i.e. Dual gold sprayed, Gallant super sprayed 

and unsprayed plots laid out in simple plot design on 5 x5m plots area. 1.5 litres per hectare of 

pre-emergence herbicide (Dual gold 960 EC) with 200 litres per hectare of water was used at 

third date of planting as per the recommendation of the chemical for controlling broad and grassy 

weeds before the crop was emerged. The post emergence (gallant super) was used for controlling 

grassy weeds when target grass weeds are actively growing at the 2-6 leaf stage at the rate of 1 
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litre per hectare using 200 litres per hectare water. ‘Moti’ faba bean variety was planted in the 

main cropping season for the demonstration. The recommended seed rate 180 kg per hectare and 

100 kg per hectare NPS fertilizer were uniformly supplied for each treatment at planting.  

However, the demonstration conducted in Dinsho district from one kebele was not performed 

well due to water logging problem. The treatment is to show the effectiveness and effect of 

herbicides on overall yield of sprayed and unsprayed plots. No hand weeding was applied to see 

the effectiveness of the herbicides. Farmers, DAs, and researchers were participated on the 

demonstration. 

Data collection and analysis 

Important yield and yield components, percentage of yield increment and loss, production cost 

and benefit were collected to see the profitability difference of the treatments. Yield from the 

experimental plot was adjusted downward by 10% to reflect the difference between the 

experimental yield and yield farmers could expect from the same treatment. Accordingly, the 

mean grain yield of herbicides and unsprayed plots were subjected to a discrete economic 

analysis using the procedure recommended by CIMMYT (1988). To estimate economic 

parameters, faba bean yield was valued at average open market price of 13birr kg -1, 1000 birr 

litre-1 dual gold and 800 birr litre-1 of gallant super were set during planting time and labor was 

valued at 35 birr per person per day and used for the determination of the variable cost. 

The agronomic data were analyzed using GENSTAT computer software and descriptive 

statistical techniques such as percentage. Economic analysis was made using partial budget to 

determine the economic feasibility of the herbicides. 

 

Results and Discussions 

 

The result of the demonstration showed that from two districts of three kebeles an average of 

1796, 1447 and 1200 kg ha -1 of grain yield was harvested from dual gold, gallant super and 

unsprayed plots, respectively. This can show us an average pre emergence (dual gold) herbicide 

from demonstration in the district had an increment of yield by 50% whereas; an average 21% 

was obtained from the post emergence herbicide (gallant super).  

 

The grain yield of the dual gold treatment was higher than the unsprayed and gallant super 

treatments in all demonstrated kebeles of the districts which could be due to the contribution of 

the herbicide that considerably effective in weed reduction, particularly at the early 

establishment of the crop that significantly reduces the competition.  

On the other hand, the one way analysis of variance with no blocking showed significant (P < 

0.05) differences for plant height, pods per plant and grain yield among dual gold, gallant super 

and unsprayed. Application of pre emergence herbicide (dual gold) was best in producing higher 

pods per plant and grain yield as shown in table 2. 
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Table 1. Grain yield, yield increment and yield loss (%) 

 

 

Cost-benefit analysis of herbicides demonstration 

The analysis conducted was expressed in hectare as shown in the following table 3. The 

dominated treatments according to the dominance analysis were eliminated from further 

economic analysis. To identify treatments with the optimum return to the farmer’s investment, 

marginal analysis was performed on non-dominated treatments. In the districts, faba bean yield 

of the dual gold and gallant super treatment were better than unsprayed. Application of Dual gold 

(8.3% NB) and Gallant super (7.3%NB) were beneficial (Table 3). However, application of Dual 

gold is superior rewarding treatment. 

 

Table 2. Cost-benefit analysis of herbicide demonstration 

 Dual gold Gallant super Unsprayed (control) 

Field yield (kg ha-1) 1796.7 1461.3 1166.7 

Adjusted yield (kg ha-1) 1617 1315.2 1050 

Gross field benefit (kg ha-1) 21021 17097.6 13650 

Total costs that vary (Birr  ha-1) 2260 2060 6060 

Net benefit (Birr ha-1) 18761 15037.6 7590 

% Benefit (Net benefit/TC that vary) 8.3 7.3 1.25 

                                                                                                                                                                                              

Conclusions and recommendations 

 

Demonstration was carried out to evaluate the effectiveness of the herbicides as the herbicides 

were not well known in the area in pulse crops. Both dual gold and gallant super herbicides were 

effective in controlling weeds in faba bean. From the yield analysis the grain yield of dual gold 

and gallant super were better than unsprayed. The net benefit from Dual gold and Gallant super 

herbicides were higher and beneficial. However, application of dual gold was superior rewarding 

treatment. Therefore, farmers of the area can use both herbicides to control weeds in the farm of 

Districts Kebeles Practices Yield  (kg ha -1) Yield increment (%) Yield loss (%) 

Dinsho Abakara Dual gold 1350  50 33.3 

Gallant super 1100 22.2 18.2 

Unsprayed  900   

Goba Sinja Dual gold  1840 95.7 49 

Gallant super 1240 32 24.2 

Unsprayed  940   

Goba Alloshe  Dual gold 2200 25 20 

  Gallant super 2000 13.6 12 

  Unsprayed  1760   
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faba bean alternatively depending on the availability of the herbicides but to obtain  high yield 

dual gold is better. The safety on the utilization and guidelines of the herbicides should be 

supported by practical training. 
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Abstracts 

Chickpea (Cicer arietinum L.) is the world’s second most important grain legumes after common 

bean (Phaseolus vulgaris L.) among food legumes grown for production worldwide. Ethiopia is 

considered as a secondary center of genetic diversity for chickpea. Field experiment was 

conducted at two districts with the objectives to demonstrate different insecticide for the control 

of pod borer on chick pea and to give awareness on the use and effectiveness of the insecticide 

against pod borer on chickpea. The experiment was conducted using one chick pea varieties; 

Habru (more preferred) and two insecticide Diazenon (1.2l/ha) and Karate (400 ml/ha). The 

result revealed that both insecticides are effective against pod borer even if they have slight 

percent larval reductions at both districts. The pod borer damage reduction by different 

treatments ranged from 71.87 % to 90.63 % and 58.33 % to 66.66 % compared to that in control 

at Ginir and Goro, respectively. Diazenon resulted maximum seed yield 2610 kg/ha and 2200 

kg/ha at Ginir and Goro, respectively. The plot sprayed with Diazenon gave the maximum net 

return birr 75,348/ha and 61,120/ha at Ginir and Goro, respectively. It is  recommended  that  

these    insecticides  are  suggested  to  the  growers  for  management  of the  pod borer  

population  below  economic  threshold level  under  field  conditions. 

Keywords: Chickpea, Pod borer, Helicoverpa armigera, insecticide, Net return, Habru, 

Diazenon, Karate 

Introduction 

Chickpea (Cicer arietinum L.) is the world’s second most important grain legumes after common 

bean (Phaseolus vulgaris L.) among food legumes grown for production worldwide (Guar et al., 

2012). Ethiopia is considered as a secondary center of genetic diversity for chickpea and the wild 

relative of cultivated chickpea (Cicer arietinum L.), is found in Tigray region of Ethiopia 

(Yadeta and Geletu, 2002; Kanouniet al., 2011). An average chickpea yield in Ethiopia on 

farmers field is usually below 1t/ha although its potential is more than 5 t/ha (Jagdish et al., 

1995;Melese, 2005). This is resulted from susceptibility of landraces to frost; drought, water 

logging and poor cultural practices; low or no protection measures against weeds, diseases and 

insect pests (Tilaye et al., 1994; Bejiga et al., 1994). Chickpea is susceptible to a number of 

insect pests, which attack on roots, foliage and pods. Chickpea pod borer (Helicoverpa armigera 

Hubner) (Lepidoptera :Noctuidae)is a major field insect pest affecting pulses in several agro-

ecological zones. There is a high infestation of pod borer on chick pea, field pea and lentil in 
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three woreda of Bale Zone, namely Goro, Ginnir and Golelcha. Farmers are trying to protect his 

crops from these pests by spraying different insecticides chemicals purchased from local 

pesticide dealers and farmers union. So farmers are asking for effective insecticide chemicals for 

the management of pod borer and also they asked the frequencies. Most of our farmers have 

limited information on the use of insecticide for pulse crops. So to alleviate such limitation the 

activity was initiated with the following objectives:- 

Objectives:  

 To demonstrate different insecticide for the control of pod borer on chick pea. 

 To give awareness on the use and effectiveness of the insecticide against pod borer on 

chickpea. 

 

Materials and Methods 

Description of study area 

The experiment was done on the farmer’s field at one location Ginnir and Goro districts during 

2017-2018 crop seasons. The location is suitable for appearance of pod borer every year under 

natural conditions. The  experiment  was  conducted  at  Ginir  located    at 907- 2524 meters 

above sea level receiving mean  annual  rainfall  of  612  –  1214  mm  and  mean  annual 

temperature of 11.31 – 24.72°C . Goro located at 1272-3275 meters above sea level receiving 

mean annual  rainfall  of  796  –  1138  mm  and  mean  annual temperature of 12.93 – 22.59°C 

(Adamu Zeleke unpublished survey ). Goro is characterized by Chromic Cambisols soil type and 

Ginir is characterized Pellic Vertisols soil type. 

 

Treatments and experimental design 

The experiment was conducted using one chick pea varieties; Habru (more preferred). Two 

insecticide Diazenon (1.2l/ha) and Karate (400 ml/ha) were used in the experiments. The 

experiment was laid out in none replicated with three plots.  

1. Plot one Diazenon sprayed plot 

2. Plot two Karate sprayed plot 

3. Control (unsprayed plot) 

The plots have a size of 100m2 (10m x 10m). Normal agronomic practices were followed for 

raising the crop.  The insecticide was applied starting from the appearance of the insects. 

Data on pod borer population before and after insecticide application was recorded from 5 

randomly selected plants in each treatment after the emergence of the pod borer. The number of 

larval population per plant from 5 randomly selected plants in each plot before and after first 

spray of insecticides was recorded. The reduction percentage of larvae was recorded by counting 

of larval population over check. 
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Farmers’ selection and evaluations 

Farmers were participated on the evaluations of insecticide against chickpea pod borer. Selection 

and evaluations was considered on the farmers' interests and motivation toward the technology. 

% 𝐋𝐚𝐫𝐯𝐚𝐥 𝐫𝐞𝐝𝐮𝐜𝐭𝐢𝐨𝐧

=
 𝑙𝑎𝑟𝑣𝑎𝑙 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑜𝑛 𝑢𝑛𝑡𝑟𝑒𝑎𝑡𝑒𝑑 𝑝𝑙𝑜𝑡 − 𝑙𝑎𝑟𝑣𝑎𝑙 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑜𝑛 𝑡𝑟𝑒𝑎𝑡𝑒𝑑 𝑝𝑙𝑜𝑡

𝑙𝑎𝑟𝑣𝑎𝑙 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑜𝑛 𝑢𝑛𝑡𝑟𝑒𝑎𝑡𝑒𝑑 𝑝𝑙𝑜𝑡
x100 

% 𝐘𝐢𝐞𝐥𝐝 𝐢𝐧𝐜𝐫𝐞𝐚𝐬𝐞𝐝 𝐨𝐯𝐞𝐫 𝐜𝐡𝐞𝐜𝐤

=
 𝑙𝑎𝑟𝑣𝑎𝑙 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑜𝑛 𝑡𝑟𝑒𝑎𝑡𝑒𝑑 𝑝𝑙𝑜𝑡 − 𝑙𝑎𝑟𝑣𝑎𝑙 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑜𝑛 𝑢𝑛𝑡𝑟𝑒𝑎𝑡𝑒𝑑 𝑝𝑙𝑜𝑡

𝑙𝑎𝑟𝑣𝑎𝑙 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑜𝑛 𝑡𝑟𝑒𝑎𝑡𝑒𝑑 𝑝𝑙𝑜𝑡
x100 

Results and Discussions 

Data collected on the comparative efficacy of two insecticides tested for the management of pod 

borer in chickpea was presented in tables. 

Larval population 

Five plants were randomly selected from each plots and observation were recorded at 7 days 

intervals. The result revealed that both insecticides are effective against pod borer even if they 

have different percent larval reductions at both locations.  At Ginir the data summarized in table1 

revealed that the pest population of Helicoverpa armigera ranged from 1.6 to 3.4 larvae per plant 

before spray and 0.3 to 3.2 after spray during the season. It indicated that the pest was active 

during December. This period coincided with the flowering and pod formation stage of the crop. 

The pod borer damage reduction by different treatments ranged from 71.87 % to 90.63 % 

compared to that in control at Ginir. The highest pod borer larval reduction (90.63%) was found 

in Diazenon sprayed plot followed by Karate 5% EC (71.87%) sprayed plot.  At Goro the result 

revealed that both insecticides are effective against pod borer even if they have different percent 

larval reductions. The data summarized in table 1 revealed that the pest population of 

Helicoverpa armigera ranged from 1.3 to 3.6 larvae per plant before spray and 0.8 to 2.4 after 

spray during the season. The pod borer damage reduction by different treatments ranged from 

58.33 % to 66.66 % compared to that in control at Goro. The highest pod borer larval reduction 

(66.66%) was found in Diazenon sprayed plot followed by Karate 5% EC (58.33 %) sprayed 

plot. 
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Table 1: Average Larval Populations of Pod borer (Helicoverpa armigera) on Chickpea before 

and  

             after spray of Insecticides at Ginir and Goro districts in 2017/2018 Cropping Season. 

 

Districts Insecticide 

treatments 

 Mean larval population/ 

plant 

Reduction percentage over 

check 

Before 

spray 

After spray  

Ginir  Diazenon 1.6 0.3 90.63 

 Karate 5 % EC 3.3 0.9 71.87 

Check (no spray) 3.4 3.2  

Goro  Diazenon 3.6 0.8 66.66% 

Karate 5 % EC 1.3 1 58.33 

Check (no spray) 2 2.4  

 

Grain Yields of Chick pea   

The  data  of  seed  yields ( kg/ha)  and  increased  percent  over  check  is  presented  in  table 

2.From the result obtained  at Ginir, Diazenon  resulted  maximum  seed  yield  2610  kg/ha, 

followed by Karate 5% EC 1800 kg/ha, and  where as  the  minimum seed  yield  820  kg/ha on 

unsprayed plot. Maximum percent of seed yield (68.58%) was increased over check by 

Diazenon. The second maximum percent of seed yield (54.44%) was increased over check by 

Katare 5% EC. Again at Goro  Diazenon  resulted  maximum  seed  yield  2200  kg/ha, followed 

by Karate 5%EC 1600 kg/ha, and  where as  the  minimum seed  yield  600  kg/ha on unsprayed 

plot. Maximum percent of seed yield (72.73%) was increased over check by Diazenon. The 

second maximum percent of seed yield (62.5%) was increased over check by Karate 5% EC. 

Table 2: Average Grain Yield of Chick pea at Ginir and Goro districts in 2017/2018 Season. 

  

Districts Insecticide treatments Grain Yield Percent  yield increased over 

check 

Kg/ha  

Ginir  Diazenon 2610 +68.58 

Karate5%EC 1800 +54.44 

Check (no spray) 820  

Goro Diazenon 2200  +72.73 

Karate 5%EC 1600  +62.5 

Check(no spray) 600  
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Return and benefit cost ratio 

At Ginir the result showed that Diazenon sprayed plot provided the highest gross returns (ETB 

91350/ha) and the lowest gross return ETB 28700/ha was computed from untreated check. The 

plot sprayed with Diazenon gave the maximum net return ETB 75,348/ha and also gave the 

highest benefit cost ratio (4.7). 

 

The unsprayed plot gave the minimum net returns birr 15,054/ha and gave the lowest benefit cost 

ratio (1.10). In addition at Goro district Diazenon sprayed plot provided the highest gross returns 

(ETB 77, 000/ha) and the lowest gross return ETB 21, 000/ha was computed from untreated 

check. The plot sprayed with Diazenon gave the maximum net return ETB 61,120/ha and also 

gave the highest benefit cost ratio (3.85).The unsprayed plot gave the minimum net returns ETB 

7,420/ha and gave the lowest benefit cost ratio (0.55). 

Table 3: Return and Benefit Cost Ratio of Treatment for the Control of Pod borer in Chickpea  

              during 2017/18 Cropping Season at Ginir  and Goro districts. 

 

Districts Variety & 

Treatment 

Yield 

obtained 

(qt/ha) 

Sale price 

(ETB/qt)  

 Total 

Variable 

Cost  

(ETB/ 

ha)  

Gross 

Return 

 (Price x 

Qt)  

Net 

Return  

(GR-

TVC)  

Benefit cost 

ratio 

(NR/TVC)  

Ginir Hab. + Diazenon 26.1 3500 16,002 91,350 75,348 4.71 

Hab. +Karate 5% 18 3500 15,760 63,000 47,240 2.998 

Hab. + no spray 8.2 3500 13,646 28,700 15,054 1.10 

        

 

Goro 

Hab .+ Diazenon 22 3500 15,880 77,000 61,120 3.85 

Hab .+Karate 5% 16 3500 15,700 56,000 40,300 2.57 

Hab. + no spray 6 3500 13,580 21,000 7,420 0.55 

 

Farmers’ perceptions 

About 54 farmers were participated on the evaluation and selection of insecticides at Goro and 

56 farmers were participated at Ginir. At both locations the farmers were selected the plot 

sprayed by Diazenon as their first choice and Karate as a second choice. During the evaluation 

and selections farmers mostly considers the number of pod damaged per plots. Accordingly they 

said that the plot with no insecticide applications was more damaged by the larvae as compared 

to the untreated plot. To avoid the biasness during evaluation and selection farmers haven’t get 

any clue on the spayed and unsprayed plot. They simply observe the status of the plots only. 
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Conclusions and Recommendations 

The result revealed that Diazenon and Karate 5% EC were the most effective insecticides to give 

high mortality of pod borer on chickpea under field conditions. The most economic benefit for 

pod borer management was obtained from Diazenon sprayed plot and followed by karate sprayed 

plots. It  has  been  indicated  from  the  present  studies  that insecticide Deazenon  and karate 

are remained the most effective against pod borer on chickpea  and  resulted  in  the  maximum  

reduction percentage of larval population of pod borer  in chickpea even if they have slight 

difference on efficacy at both locations. Farmers should have used both insecticides for the 

management of pod borer in chickpea. They can be used one insecticide in the absence of the 

other as an option/alternatives to increase their productivity and also quality.  

Therefore,  it is  suggested/recommended  that  these  effective  insecticides  are  suggested  to  

the  growers/ farmers or other stake holders   for  management  of the  pod borer  population  

below  economic  threshold level  under  field  conditions. 
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Abstract 

Faba bean (Vicia faba L.) is one of the most important food legumes in the world and in Bale-

highlands as well. The experiment was executed for one year at Goba and Dinsho districts with 

the objectives of demonstrating different fungicide for the control of chocolate spot on faba bean 

and to give awareness on the use and effectiveness of the fungicide against chocolate spot on 

faba bean. The experiment was conducted using one faba bean varieties; Moti and two fungicide 

Mancozeb 80% (2.5kg/ha) and Odeon 825 WG (2.5kg/ha). The highest mean chocolate spot 

severity index recorded was 55% on unsprayed plot and the minimum mean chocolate spot 

severity index was recorded on Odeon 825 WG sprayed plot 27.5% severity at Goba district. 

Mancozeb 80% WP sprayed plots gave higher yield 2680 kg/ha and 2490 kg/ha at both locations 

as compared to Odeon 825 WG and unsprayed plots. Maximum percent of seed yield was 

increased over check by Mancozeb 80% WP 34.33% at Goba. Mancozeb 80% WP sprayed plot 

provided the highest gross returns (birr 40,200/ha) and 37,350/ha at Goba and Dinsho, 

respectively.  The lowest gross return was computed from untreated check at both locations. The 

plot sprayed with Mancozeb 80% WP gave the maximum net return and also gave the highest 

benefit cost ratio at both locations. Farmers and others stakeholders can use these fungicides by 

integrating with other option to maximize their production and productivity as well as quality. 

Keywords: Faba bean, Botrytis fabae, Fungicides, Net return, Vicia faba, Moti, Mancozeb 80% 

WP 

Introduction 

Faba bean (Vicia faba L.) is one of the earliest domesticated food legumes in the world, probably 

in the late Neolithic period (Metayer, 2004). It is used as human food in developing and as an 

animal feed in developed countries. Food value of faba bean is high and this legume has been 

considered as a substitute of meat due to its high protein content (24-41 %) and provides the 

much needed protein supplement to the diet of rural households (Crépona et al., 2010).  

From the economic point of view, faba bean is a source of cash to the farmers and foreign 

currency to the country. Now days as Ethiopian farmers are getting aware of the role of legumes 

in general and faba bean in particular in improving soil fertility by fixing atmospheric nitrogen 

and soil health as well; they are widely using Faba bean in rotation with cereals (Sahile et al., 

2008a). The crop occupies the largest area in Ethiopia among other pulses and currently the total 
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area under cultivation is increasing dramatically which is estimated to be about 521,000 ha from 

which 6,886,670 quintals are produced (MoARD, 2008).  

The crop is grown in several regions of the country receiving annual rainfall of 700-1000 mm 

(ICARDA, 2006). Despite the availability of high yielding varieties in Ethiopia, the average 

yield of faba bean under small-holder farmers is not more than 1.8 t ha-1 (CSA, 2014 and MoA, 

2011). This low productivity is attributed to its susceptibility to biotic stresses mainly diseases 

(Sahile et al., 2008a; Mussa et al., 2008; Nigussie et al., 2008 and Berhanu et al., 2003). The 

most important yield limiting diseases are chocolate spot (Botrytis fabae), rust (Uromyces vicia-

fabae), black root rot (Fusarium solani) and Aschochyta blight (Ascochyta fabae) (Mussa et al., 

2008; Ahmed et al., 2010). Different Experiments have conducted so far on the management of 

Chocolate spot. According to a survey conducted, this disease was prevalent in all the faba bean 

growing areas. In spite of wide cultivation of faba bean and widespread occurrence of chocolate 

spot, research efforts were concentrated on fungicide applications. But our farmers have limited 

information on the use of fungicide for pulse crops. So to alleviate such limitation the activity 

was initiated with the following objectives:- 

 

Objectives:  

 To demonstrate different fungicide for the control of chocolate spot on faba bean. 

 To give awareness on the use and effectiveness of the fungicide against chocolate spot on 

faba bean. 

 

Materials and Methods 

Description of study Areas  

 The experiment was done on the farmer’s field at one location Goba and Dinsho districts 

during 2017-2018 cropping seasons. The location is suitable for appearance of chocolate spot 

every year under natural conditions. Goba located at 1517- 4378 meters above sea level 

receiving mean annual rainfall of 937.3 -1342.44mm and mean annual temperature of 6.53-1958 

°C.  Dinsho located   at 2444 – 4250 meters above sea level receiving mean annual rainfall of 

965.03 – 1314 mm and  mean  annual temperature of 7.07-15.33°C (Adamu Zeleke unpublished 

survey) . Soil type is Pellic Vertisol and Vertisols for Goba and Dinsho, respectively. 

 

Treatments and experimental design 

 

The experiment was conducted using one faba bean varieties; Moti. Two fungicides Mancozeb 

80%WP (2.5kg/ha) and Odeon 825 WG (2.5kg/ha) were used in the experiments with two 

frequencies at 8 day intervals. The experiment was laid out in none replicated with three plots.  
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1. Plot one Mancozeb 80% WP sprayed plot. 

2. Plot two Odeon 825 WG sprayed plot. 

3. Control (unsprayed) 

The plots have a size of 25m2 (5m x 5m). Normal agronomic practices were followed after the 

emergence of the crop. The fungicide application was started after the appearances of the 

diseases. 

Data Collections and Analysis 

Chocolate spot severity was assessed per plot wise at a weekly interval from the time disease 

first appeared until the crop attained its physiological maturity. The average severity from the 

taken per plot was used for analysis. Disease severity on leaves was rated using 1-9 rating scale 

(Bernier et al.,1993),where 1= no disease symptoms or very small specks; 3= few small discrete 

lesions; 5= some coalesced lesions with some defoliation; 7= large coalesced sporulating lesions, 

50% defoliation and some dead plant; and 9= Extensive lesions on leaves, stems and pods, 

severe defoliation, heavy sporulation, stem girdling, blackening and death of more than 80% of 

plants and according to Bernier et al.(1984), the disease severity scores was converted in to 

Percentage severity index (PSI) for analysis using the following formula. 

         PSI =
Snr 

Nps x Msc
 X 100           

Where:  

Snr = sum of numerical ratings  

Nps = number plants scored  

Msc = maximum score on the scale 

 Yield losses will be calculated separately for each of the treatments with different levels 

of disease, as: 

RL (%) = 
(𝑌1−𝑌2)

𝑌1
×100 

Where, RL% =percentage of relative loss (reduction of the parameters; i.e. yield, yield 

component), 

 Y1 = mean of the respective parameter on protected plots (plots with maximum 

protection)   

Y2 = mean of the respective parameter in unprotected plots (i.e. unsprayed plots or 

sprayed plots with varying level of disease). 

 

Farmers’ selections and Evaluations 

Farmers were participated on the evaluations of fungicide against faba bean chocolate spot. 

Selection and evaluations was considered on the farmers' interests and motivation toward the 

technology. 
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Results and Discussions 

 

The highest mean chocolate spot severity index recorded was 55% on unsprayed plot at Goba 

district. The minimum mean chocolate spot severity index was recorded on Odeon 825 WG 

sprayed plot 27.5% severity (Table1). 

At Dinsho mean chocolate spot severity index before spray and after spray was equal this was 

due to the fungicide stop the severity progress even after fungicide spray application. (Table1). 

The mean chocolate spot severity index was higher at Goba as compared to Dinsho. In addition 

to chocolate spot severity there were high severities of rust and ascochyta blight at both 

locations, especially at flowering stage of faba bean.  

The fungicide reduced the mean chocolate spot severity index by 50% as compared to unsprayed 

plots. But overall, the mean severity of chocolate spot was lower during the 2017/2018 cropping 

season as compared to previous cropping seasons. 

 

Table1: Average chocolate spot severity index at Goba and Dinsho districts in 2017 cropping 

season 

 Treatments         Rust      C. spot       A. blight 

  Before After Before After Before After 

Goba Odeon 825WG   11 11 33 27.5 11 16.5 

Mancozeb 80% WP 11 16.2 38.5 33 11 16.5 

Control 11 22 38.5 55 11 27.5 

        

Dinsho Odeon 825WG   11 11 33 33 11 22 

Mancozeb 80%WP 11 11 22 22 11 22 

Control 11 22 22 33 11 22 

 

The Mancozeb 80% WP sprayed plots gave higher yield 2680 kg/ha and 2490 kg/ha at both 

locations. The unsprayed plots gave the minimum yields at both locations 1650kg/ha and 1760 

kg/ha. Maximum percent of seed yield was increased over check by Mancozeb 80% WP  34.33% 

at Goba .The plot sprayed by Odeon 825 WG was increased the yield over check by 20.36% and 

22.17% at Goba and Dinsho, respectively. Mancozeb 80% WP sprayed plot at Dinsho increased 

the yield over check by 33.74 percent (Tabale 2).  

Generally the yield obtained was lower as compared to the production potential of faba bean 

obtained by research findings even lower than the yield obtained at the farmer’s level. On 

average the faba bean yield obtained at research level was more than 50 ton per hectare and at 

farmers level more than 38 ton/ ha. The reason for the lower yield obtained were:- High rain fall 

occurred in the cropping season can lodge the faba bean, the crop setting less number of pod per 

plants in the cropping season and also setting  less number of tillering,  these reasons can 

contribute for the lower yield in the cropping seasons.  
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Table 2: Average Grain Yield of Faba bean Obtained at Goba and Dinsho  

 

Districts Treatments Grain Yield 

Kg/ha 

Percent  yield increased over 

check 

Goba Mancozeb 80% WP  2680 +34.33 

Odeon 825 WG  2210 +20.36 

Control (not sprayed)  1760  

    

Dinsho Mancozeb 80% WP  2490 +33.74 

Odeon 825 WG  2120 +22.17 

Control (not sprayed)  1650  

 

Return and benefit cost ratio 

Mancozeb 80% WP sprayed plot provided the highest gross returns (ETB 40,200/ha) and 

37,350/ha at Goba and Dinsho, respectively.  The lowest gross return was computed from 

untreated check at both locations (Table 3). 

The plot sprayed with Mancozeb 80% WP gave the maximum net return ETB 21506/ha and also 

gave the highest benefit cost ratio 1.15 at Goba. 

The unsprayed plot gave the minimum net returns ETB 9882.00/ha and gave the benefit cost 

ratio (0.6) at Goba. The Mancozeb 80% WP sprayed plot provided the highest gross returns 

(ETB 37,350/ha) and the lowest gross return (ETB 24,750/ha) was computed from untreated 

check (Table 3) at Dinsho. 

The plot sprayed with Mancozeb 80% WP gave the maximum net return ETB 18,713/ha and also 

gave the highest benefit cost ratio (1.00) as compared to Odeon 825 at Dinsho. The unsprayed 

plot gave the minimum net returns ETB 8,265/ha and gave the benefit cost ratio (0.5).  

Table 3: Return and Benefit Cost Ratio of treatment for the Control of Chocolate spot on  Faba 

bean during 2017/18 Cropping Season at Goba  and Dinsho districts. 

 

Districts   Treatment Yield 

obtained 

(Kg/ha) 

Sale 

price 

(ETB/qt)  

Total 

Variable 

Costs  

TVC 

(ETB/ha) 

Gross 

Returns 

(Price X 

Qt) TR 

Net 

Return  

(GR-

TVC)  

Benefit 

cost ratio 

(NR/TVC)  

Goba 

 

 

 

Mancozeb80%WP  2680 

 

1500 18,694 40200 21506 1.15 

 Odeon 825 WG  2210 

 

1500 17,553 33150 15597 0.89 
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Dinsho 

Control (no spray)  

 

 

Mancozeb80%WP  

1760 

 

1500 16518 26,400 9,882 0.60 

 

24.9 

 

1500 

 

18,637 

 

37350 

 

18713 

 

1.00 

 ODEON 825 WG   

21.2 

 

1500 

 

17,526 

 

31800 

 

14274 

 

0.82 

Control (no spray)   

16.5 

 

1500 

 

16485 

 

24,750 

 

8,265 

 

0.50 

 

Farmers’ perceptions 

About 50 farmers were participated on the evaluation and selection of insecticides at Goba and 

42 farmers were participated at Dinsho. At both locations the farmers were selected the plot 

sprayed by Mancozeb 80%WP and Odeon 825 WG as their first choice. During the evaluation 

and selections farmers mostly considers the burned stem, leaf of the crop. Accordingly they said 

that the plot with no fungicide applications was more damaged by the disease as compared to the 

untreated plot. To avoid the biasness during evaluation and selection farmers haven’t get any 

clue on the spayed and unsprayed plot. They simply observe the status of the plots only. 

Conclusions and recommendations 

The result obtained from the two districts indicated that the fungicides (Mancozeb 80%WP and 

Odeon 825 WG) are remained the most effective against the chocolate spot on faba bean. The 

net benefits from fungicides (Mancozeb 80%WP and Odeon 825 WG) sprayed plot was higher 

than those for unsprayed plot. 

Both fungicides were the most effective fungicide for the effective management of chocolate 

spot on faba bean. Hence, it is recommended that farmers should have to use both fungicides for 

the control of chocolate spot on faba bean. Farmers can use one chemical in the absence of the 

others as alternatives to control this disease.  

Therefore, farmers and others stakeholders can use these fungicides by integrating with other 

option to maximize the production and productivity as well as quality. It is better to scale up/out 

the above fungicides for the control of chocolate spot on faba bean in the potential areas. 
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