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Abstract: Chick pea (Cicer Arietinum L.) is an important crop in Ethiopia and it’s cropping calendar does not compete with 

other crops. Though it is important crop, its production is limited in certain region of the country. To hasten and expand its 

production, demonstration of improved varieties of kabuli type chickpea varieties was conducted in 2018/2019 under farmer 

management condition. Different participatory technology evaluation like pair wise ranking and direct matrix ranking were 

employed for participatory evaluation of varieties and the mean separation for yield was done by one-way Inova using SPSS 

software. The result obtained indicated significant difference of improved varieties (Arerti and Shasho) P<0.05 compared to 

the local variety, and no significant difference was obtained between Arerti and Shasho. The direct matrix ranking of varieties 

by farmers revealed the preference of Arerti variety with 44% followed by Shasho with 41% and lastly local with 16%. 

Besides, the evidence from pair wise ranking indicated that farmers gave more weight for grain yield, seed color, disease 

tolerance, early maturity, seed size, pod per plant and seed per pod respectively. More importantly, extension gap of 0.558 ton 

ha
-1

 for Shasho and 0.624 ton ha
-1

 for Arerti were recorded, this indicated that there is a tremendous scope of extension 

activities in this zone to be conducted on chickpea production and management. Generally, based on yield performance and 

farmers’ preference, Arerti and Shasho varieties should be produced for crop diversification and double cropping in Sayo 

district and similar agri ecologies of Kellam Wollega zone. 
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1. Introduction 

Chickpea (Cicer arietinum L.) is the second most 

important cool season food legume crop after common bean 

(Phaseolus vulgaris L.) followed by field pea (Pisum 

sativum) and third in production worldwide [5]. And it is 

considered less labor-intensive crop and its production 

requires fewer external inputs as compared to cereals. 

Ethiopia is the top ten countries of chickpea production and 

productivity and ranks sixth and the crop is important source 

of human food and animal feed crop [2]. The average 

chickpea yield in Ethiopia is usually below 2 ton ha
-1

 

although its potential yield is more than 5 ton ha
-1

 [2]. The 

total cultivated area of chickpeas increased from 140,244 ha 

to 167,569 ha between 2002/03 to 2004/05, but the national 

average yield remains less than 1 ton ha
-1

 [4]. The diverse 

Agro climatic condition in Ethiopia makes it very suitable for 

growing chickpea and it is widely grown across the highland 

and semi-arid region of Ethiopia and serves as multipurpose 

crop [7]. 

In Oromia region of Ethiopia production of chickpea (Red 

and white) in 2019 was reported to be 1991783.19 quintals 

with average yield of 20.87, from this production West and 

Kellam Wollega share nil value of chickpea production. The 

area is dominated by cereal and horticulture mono cropping 

that is produced one time or twice a year [3]. 

In line with this, Haro Sebu Agricultural Research Center 

made some efforts to address the bottleneck of farming 
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communities for some crop variety on adaptation trial, 

regardless of its good result; farmers benefit is not as such 

eye-catching. Accordingly, the center was carried out 

adaptation trial of different Kabuli type chick pea varieties 

and recommended top two promising varieties. Farmer’s 

acceptance of technology being developed is very important 

for enhancing the production and productivity of technology 

developed [14]. 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 following table was taken from the result and 

discussion part of adaptation experiment carried out by Haro 

Sebu agricultural Research center in Tabor (Sayo) and Arere 

(Hawa Gelan) sub sites. 

Table 1. Grain yield and yield components of chickpea varieties combined over location (i.e., Tabor &Arere) of adaptation trail. 

varieties DTF DTM PHT BRPP PPP SPP HSW YLDPHQ 

Shasho 67.2a 111.8b 57.9a 3.9ab 59.9a 1.4b 26.0c 19.8a 

Arerti 63.8b 111.8b 55.6a 3.4b 58.2a 1.2bc 28.7c 20.1a 

Monino 62.7bc 109.3c 55.1a 3.6b 37.5a 1.0c 48.0a 5.2c 

Harere (local) 62.0c 110.7bc 54.5a 4.4a 61.2a 1.1c 26.8c 15.9b 

Ejere 64.0b 118.0a 40.4b 4.0ab 83.6a 1.9a 36.0b 13.7b 

Lsd (5%) 1.77 2.5 6.3 0.82 55.5 0.3 4.30 3.66 

SE (m) 2.09 4.2 26.6 0.45 2054.4 0.06 12.12 8.96 

Cv (%) 2.26 1.81 9.79 17.32 75.44 18.52 10.51 20.04 

Source: [1] 

DTF = Days to 50% Flowering, DTM = Days to 90% maturity PHT = Plant height, BRPS =Number of primary branches per stand, PPP=pod per plant, SPP 

=Seed per pod, HSW =Hundred seed weight, YLDQ =yield per hectare (Qt). 

Based on the adaptation trial and importance of the crop to 

diversify crop production and enables farmers to produce 

twice a year in Kellam Wollega zone, this study was initiated 

with the following objective. 

Objectives: 

1) To demonstrate and evaluate the productivity of 

chickpea under farmers’ management practices. 

2) To enhance the skill and knowledge of farmers in 

chickpea production and management practices. 

3) To boost farmers production through chick pea 

production after maize harvest. 

2. Materials and Methods 

2.1. Description of the Study Area 

Sayo 

Sayo district is located in the South Western part of 

Kellam Wollega zone. Astronomically the district is located 

between 8°12'-8°44' N and 34°41'-35°00'E. The district has a 

total area of 127,800 km
2
 and generally lies within an 

altitudinal range of 1300-2000 masl. The major rainy seasons 

in the district include spring (April-may), summer (June-

August) and autumn (September-November). 

 

Figure 1. Geographical location of the study area. 
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2.2. Site and Farmers Selection 

One district (Sayo from Kellam Wollega Zone) was 

selected purposively based on chickpea production. From this 

district two potential peasant associations were again selected 

purposively based on their potential for chickpea production 

and accessibility. Before starting field work, formation of 

FRG (Farmers Research Group) were made purposively 

based on their representativeness of the majority of 

smallholder farmers, their interest and motivation in carrying 

out the recommended management practices (timely 

weeding, roughing, harvesting on time) land ownership and 

their commitment to deliver the technology to other farmers 

by considering the gender balance and other important socio-

economic variables. 

Table 2. FRG member established for demonstration of chickpea. 

District Kebele Number of FRG 
Member Trial farmers 

male female male female 

Sayo 
Humbi karo 2 26 10 4 1 

Tabor 2 28 12 5 2 

Total  4 54 22 9 3 

 

2.2.1. Materials Used 

Two improved varieties of Chickpea, namely Shasho and 

Arerti as well as one local check were used for demonstration 

trial with participation of farmers. The recommended 

fertilizer rate of NPS 100 kg ha
-1

 was used for this 

demonstration. 

2.2.2. Field Design 

The trial was carried out on selected farmer’s fields in such 

a way that two improved varieties and one local check were 

planted side by side on equal sized non replicated plots of 

10m x 10m with a gross area of 100 m
2
 and replication was 

done across the trial farmers. Sowing was done with spacing 

of 40 cm between rows and 10cm between plants. 

2.3. Technology Evaluation and Demonstration Methods 

Training and Participatory technology evaluation and 

selection methods were employed to demonstrate and 

evaluate chickpea technologies. The newly introduced and 

demonstrated technology was evaluated using PRA tools like 

Pair wise ranking, Focused group discussion & direct matrix 

ranking. 

2.4. Data Type and Method of Data Analysis 

Grain yield, seed per pod, pod per plant and number of 

stakeholders participated on promotional event like training 

were objectively measured and analyzed to see the 

performance of varieties under farmer’s management 

condition. The collected data were analyzed using SPSS 

version 22 and for illustration graph were done using sigma 

plot version 10. 

3. Result and Discussion 

3.1. Yield Performance of Demonstrated Chick Pea 

Varieties 

The study revealed Shasho variety superiority over other 

varieties with magnitude of 14.22 qt ha
-1

 followed by Arerti 

with magnitude of 13.86 qt ha
-1

 and Local with 9.24 qt ha
-1

. 

The yield advantages of Shasho and Arerti varieties over 

local were 35.02% and 33.64% respectively (figure 1). [1, 

11] also reported the result which concord our finding. 

However, there is a little difference which can be attributed 

to the difference in management and Agro ecology of study 

areas. In central part of Ethiopia, the yield of kabuli type 

chickpea varieties was higher according to the research 

conducted in three district of Kabuli production potential 

[13]. [12] also reported the higher yield for Arerti which was 

28.6 qt ha
-1

 and [11]. 

 
Figure 2. The yield performance of demonstrated chickpea varieties. Each 

value was the mean yield obtained beside each trial farmers. Different lower 

case indicate significate different at (P<0.05). 

Extension gap was calculated based on [8], 

Extension gap for Shasho = 19.8-14.22=5.58 qt ha
-1

, 

Extension gap for Arerti =20.1-13.86=6.24 qt ha
-1

, 

Extension gap of 5.58 qt ha
-1

 for Shasho and 6.24 qt ha
-1

 

for Arerti were recorded. Similar extension gap was reported 

in India by study done on the front-line demonstration on 

chick pea with magnitude of 7.67 qt ha
-1

 [11]. This indicated 

that there is a tremendous scope of extension activities in this 
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zone to be conducted. Mass awareness creation through print 

media (folder, leaflets and handbills) on Package of practices 

for the chickpea production and management need to be 

followed strictly, particularly seed rate, optimum application 

of nutrients, improved varieties and other management 

practices and there is also a need to strongly enhance the skill 

of public extension personal on chickpea production and 

management, particularly focusing on improved management 

of chick pea production. In Ethiopia farmer rely on own 

saved seed of chickpea production which reduce the 

productivity of the crop [13], to improve the production and 

productivity of chickpea, introduction of improved chickpea 

is ultimate solution for crop diversification and boosting 

farmers’ income by producing chickpea after harvesting 

maize, one of the opportunities of chickpea production in 

Ethiopia is its cropping calendar does not compete with other 

crops creating a good opportunity for double cropping [9]. 

This study concord their report that chickpea production can 

increase farmer income by 50% and helps farmers to 

diversify their crop production. 

3.2. Participatory Varietal Selection, Preference and 

Ranking of Varieties 

Farmers have their own selection criteria and preference 

for new varieties which largely depend on the importance of 

the crop in farming system and uses [9]. Accordingly, target 

communities were highly inclined to their preference of 

demonstrated kabuli type chick pea varieties which may help 

them to identify which variety/varieties they prefer more and 

reject varieties which they prefer less. Accordingly, different 

stakeholders (mainly farmers, development agents, and 

agricultural experts) were participated on participatory 

evaluation and selection. In the process of participatory 

varietal selection and evaluation it is not only resource that 

could be saved but also time and fast adoption of 

technologies [6], thus a total of 40 participants were 

participated on the process at maturity stage. During the 

assessment farmers were assisted to list their own selection 

criteria which may help them to identify best varieties/variety 

that can fit their demand. 

Table 3. Direct matrix ranking of varieties. 

No Criteria (N=40) 

Farmers Preference and ranking of 

Varieties 

Shasho Arerti Local 

1 Grain yield 25 15 - 

2 Seed colour 22 18 - 

3 Seed size 19 21 - 

4 Pod per plant 14 17 9 

5 Seed per pod 14 20 6 

6 Marketability 20 20 - 

7 Early maturity 10 12 18 

8 Disease tolerance 10 18 12 

 
Total 134 141 45 

 
Percentage 41.88% 44.06% 14.06% 

 
Rank 2nd 1st 3rd 

The combined matrix ranking indicates that farmers 

selected Arerti variety as their first choice with 44.06% 

followed by Shasho 41.88% and the local variety was 

selected with lowest percentage of 14.06% (table 3). Arerti 

variety was selected as the second choice by farmers 

according to the research conducted by [10] on evaluation of 

different chickpea varieties in southern Ethiopia. The 

evidence from pair wise ranking indicated that farmers gave 

more weight for grain yield, seed color, disease tolerance, 

early maturity, seed size, pod per plant and seed per pod 

respectively (table 4). In central Ethiopia the two varieties 

Shasho and Arerti share 20% and 10% of farmers growing 

Kabuli type chickpea varieties [13]. 

Table 4. Pair wise ranking of varieties by farmers. 

Traits GY SC DT EM SS PP SP Frequency Rank 

GY x GY GY GY GY GY GY 6 1st 

SC 
 

X SC SC SC SC SC 5 2nd 

DT 
  

X DR DR DR DR 4 3rd 

EM 
   

X EM EM EM 3 4th 

SS 
    

X SS SS 2 5th 

Pp 
     

X PP 1 6th 

Sp 
      

X 0 7th 

GY=Grain yield, SC=Seed color, DT=Disease Tolerance, EM=Early maturity, SS=Seed size, PP=Pod per plant, SP= Seed per pod. 

3.3. Lesson Learned 

It is undeniable fact that farmers do have best indigenous 

knowledge of their environment and farming practice. Thus, 

demonstration of these Kabuli type chick pea varieties gave 

farmers, researchers and agricultural expert’s considerable 

knowledge of chick pea production in different ways. 

Farmers aware the traits of varieties and identified the 

varieties which fit their demand, while researchers got 

farmers preference to different traits of varieties/Packages 

which will provide the base for future technology 

generation. 

Chick pea is considered as bonus crop in Kenya and 

Tanzania [13] and farmers produce chickpea after harvesting 

cereals instead of leaving land fallow until next rainy season. 

Similarly, this study revealed that in this area it is highly 

possible to produce chickpea after harvesting cereals, instead 

of leaving land fallow until next rainy season without 

production. Demonstration of improved package of practice 

could not only increase the productivity of the crop under 
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consideration, but also improve the economic status of 

farmers [15]. And popularization and dissemination of 

technology would increase the quality and chickpea 

production [16]. Similarly, this study revealed that 

production of improved chickpea varieties can increase 

farmers income and at the same time diversify crop 

production by producing twice a year in our target area.  

3.4. Training 

Practical training that focused on agronomic practices, 

integrated disease management and postharvest handling 

techniques were given to the FRG members, development 

agents (DA) and agricultural experts. The training sessions 

were aimed at facilitating and assisting farmers to apply 

recommended agronomic practices. A total of 107 

stakeholders out of whom 37 were females and 70 males 

were participated on training with their percentage of 34.58% 

male and 65.42% of female respectively. From the training 

farmers got awareness on chick pea production and 

management. 

Table 5. Training given for farmers, development agents and agricultural 

experts. 

District Participant Male Female Total 

Sayo 

Farmer 50 28 78 

Expert 9 4 13 

DA’S 11 5 16 

Percentage  65.42% 34.58% 100% 

4. Conclusion and Recommendation 

The study evidenced that chickpea production in this 

area is an important crop for diversification and enables 

farmers to produce twice a year. The yield obtained from 

Arerti and Shasho varieties were not statistically different 

and Farmers also selected these two varieties with non-

significant difference with more weight given to Arerti 

variety. To enhance production and Productivity of 

chickpea in Kellam Wollega zone, agricultural and natural 

resource bureau of the zone and districts should provide 

farmers these improved varieties of Arerti and Shasho 

with their full management practice, capacity building on 

disease management and agronomics practices is very 

important for improving production of chick pea 

production and at the same time farmers can tremendously 

increase their income by producing these improved 

varieties rather than using the local black varieties or 

producing cereals once a year.  
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