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ABSTRACT 
 

In the vertisol areas of southern Tigray, there is still underutilized land due to the problem of water logging. The water 

logging (high moisture level in the soil) limits the production of faba bean. Thus, this study aims to promote improved 

water logging tolerant faba bean variety in the vertisol areas of southern Tigray in 2016 and 2017 for two consecutive 

production seasons, with the objectives of popularizing the water logged tolerant variety and analyzes farmers’ 

perception towards this variety compare to local varieties. An improved walki variety was delivered to 211 interested 

farmers in clustered base in Enda mehoni and Emba Alaje districts. Data from 20 randomly selected farmers’ farm was 

collected, from plots of 14 participants and 6 non-participants. Data was analyzed using SPSS v.20 software and 

presented descriptively. The study pointed out that the variety walki recorded an average grain yield of 27.87 qt/ha, 

whereas the local varieties had recorded 12.08 qt/ha. Besides, the perception score of respondents towards the majority 

of variety attributes; such as water logging tolerant, plant height, disease resistance, number of seeds per pod and seed 

size were better compared to the local cultivar. However, walki variety recorded the lowest score in terms of early 

maturing, and earliness to set pods as compared to the local varieties. The result of the study shows statistically 

significant grain yield advantage and recorded a higher mean perception score on the predetermined variety attributes 

at less than 5% probability level. Therefore, the study concludes using the variety walki in the water logged areas of the 

study districts can significantly increase production of faba bean for smallholder farmers. Thus, it is better if the 

concerned stakeholders should disseminate the walki variety to areas, which have water logging problems in the vertisol 

areas of southern Tigray.  
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INTRODUCTION 

 

Faba bean (Vicia faba L.) is originated in the Far East 

and is one of the earliest domesticated legumes crops after 

chickpea and pea (Tafere et al., 2012). It is one of the best 

crops among the grain legumes (Singh et al., 2013). The 

crop is also one of the major pulse crops grown in the 

highlands (1800–3000 masl) of Ethiopia (Temesgen and 

Aemiro, 2012; Tafere et al., 2012). Ethiopia is the second 

largest producers of faba bean in the world, next to China 

(Biruk, 2009). However, national productivity of faba 

bean in the country is still very low, with a national 

average of 2.05 t/ha under smallholder farmers. More 

particularly, in Tigray region, the productivity of the crop 

is lower than the national average, which is about 1.64 

t/ha (CSA, 2017).  

Faba bean serves as source of food with a valuable and 

cheap source of protein, starch, cellulose and minerals 

(Haciseferogullari et al., 2003). Faba bean is a high value 

crop that fetches high income to farmers. Besides, it is an 

important rotation crop which farmers are using to restore 

the fertility of their plots (Negash et al., 2015). Pulses 

contribute to smallholder livelihoods in multiple ways. 

Firstly, pulses can play a significant role in improving 

smallholders’ food security, as an affordable source of 

protein (pulses make up approximately 15% of the average 

Ethiopian diet). Secondly, pulse can have an income 

benefit for smallholders, both in terms of diversification 

and because they yield a higher gross margin than cereals 

(IFPRI, 2010).  

In southern Tigray, the crop is widely used for human 

food  in  different  forms  like  sprouted bean and green pod 
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alone and stews (whot) with other mixtures. In addition, 

farmers commonly used faba bean as crop rotation with 

cereal crops like wheat and barley for soil fertility 

improvement as well as disease and insect pest break. 

Hence, the price of faba beans is higher than the other 

cereals (Kidane and Brhane, 2018). However, the 

productivity of faba bean is still remains low due to 

different problems. Water logging is one of the causes for 

low production of the crop in the rain fall potential areas of 

southern Tigray. A study by Getachew et al. (2003) pointed 

out that high moisture level limits the production of faba 

bean in the vertisol, as it caused to water logging. 

Additionally, Birhanu (2016), reported that vertisol in 

southern Tigray are still underutilized due to water logging 

problem. Thus, this study was aimed to boost production 

and productivity of the crop through popularization of 

water logging tolerant variety on farmers’ field and then 

evaluate their perception towards the variety needs to be 

critically addressed in the water logged areas. Finally, the 

objectives of this study were to popularize the Walki 

variety in water logged areas and to evaluate farmers’ 

perception towards the variety in Southern zone of Tigray, 

Ethiopia. 

 

MATERIALS AND METHODS 

 

Area description of the study area 

Enda-Mekoni district is located between 12.36o-12.7o 

north latitude and 39.18-39.57℃ east longitude. About 

65% of the area is highland (dega), 30% of the area of the 

district is categorized on the mid land (weynadega) agro 

ecology and 5% of it is on the kola (low land) agro ecology. 

The mean annual rainfall is 700 mm and with the range of 

600 to 800 mm the temporal situation of the rainfall of the 

district shows bimodal event. The average temperature of 

the district is also 10oc, and it varies between the range of 

8 to 12oc. The dominant main soil classes are clay, silt, clay 

loam and sand. Wheat, barley and faba bean are the 

important major crop commodities grown in Enda-Mekoni 

district (SZDCO, 2016). 

Emba-Alaje district is also located between 1422710 

and 1439170 north latitude and 530543 and 560142 east 

longitude and lies at an altitude of 2350 meters above sea 

level. The mean annual rainfall of the district is 912mm, 

and the mean daily temperature ranges between from 9-

230c. The important major crop commodities grown in the 

district include wheat, barley and faba bean (Tesfay et al., 

2014). The activity was carried out in Enda–Mekoni and 

Emba-Alaje districts, namely at Ayba, Atsela and Emba 

hasti kebelles, that located 102, 92 and 107 km far from 

south of Mekelle (capital city of Tigray) in that order (Fig 

1). These study areas were selected based on their potential 

for faba bean production and exposed to water logging 

problems. 

 
Selection of kebelles, farmers and approaches used  

The selection of the districts and the kebelles was 
based on their potential for faba bean production and level 
of water logging problem. Both the water logged areas and 
interested participant farmers were selected in 
collaboration with development agents of the respective 
kebelles. During 2016 production season walki variety had 
delivered to a total of 110 interested farmers in Emaba 
Alaje district (Ayba kebelle), and in Enda mehoni district 
(Emba-hasti kebelle). Besides, the variety had given to a 
total of 101 farmers both in Emba Alaje and Enda Mehoni 
districts at Ayba and Atsela kebelles and Emba hastit 
kebelle in that order in the second year.  

During the two year project activity a total of 211 
farmers were participated and, an estimated land of 52.75 
hectare were covered by the faba bean walki variety. 
During the second year, production of walki variery was 
supported by bio-fertilizer. Practical and theoretical 
trainings were given to farmers, development agents and 
experts during its implementation period. A total of 128 
farmers, 5 kebelle experts and 4 district experts were 
trained related to agronomic practices, disease and pest 
management aspects including bio fertilizer application 
methods of faba bean production (Table 1). 
 
Table 1: Training participants during the variety popularization 

Participants Gender of participants  

Male Female Total 

Beneficiary farmers  109 19 128 
District  experts 3 1 4 
Development agents  3 2 5 

Grand total  115 22 137 

 
 

Fig. 1: Map of the study area. 
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Fig 2: Photo showing monitoring and evaluation team of Alamata agricultural research center in Atsela (left), during data collection 

(right). 

 

Table 2: Field day participants during the two years project activity 

Year  Farmers Experts and researchers Stalkeholders Total 

Male Female Male Female Male Female Male Female 

2016 130 24 67 6 8 2 205 32 

2017 70 5 60 8 16 3 146 16 

Total  200 29 127 14 24 5 351 48 

 

Table 3: Mean performance of the varieties at Enda-Mehoni (Emba-hasti) and Emba-Alaje (Ayba) location 

Location N Variety Grain yield qt/ha T Yield advantage over local 

   Mini Maxi Mean SD t value % 

Emba Alaje (Ayaba)   8 Walki 16.54 37.92 25.54 8.16 2.83**  119.04 

3 Local 10.00 13.00 11.66 1.53 

E/mehoni (Emba hasti) 

  

6 Walki 28.04 37.28 30.98 3.47 8.61*** 147.84 

3 Local 11 14 12.50 1.50 

Average  14 Walki 16.54 37.92 27.87 6.94 5.44***  130.72 

6 Local 10.00 14.00 12.08 1.43 

NB: N=number of plots taken and **, *** indicates significance at 5 and 10% significance level. 

 

Table 4: Perception of beneficiary farmers on walki variety 

compared to local varieties 

Variety attributes  Score from 10 

 Emba Alaje 

(Ayba) 

Enda Mehoni 

(Embahasti)  
Local Walki Local walki 

Disease resistance 3 7 3 7 

Plant height  1 9 1 9 

Water logging tolerant  2 8 1 9 

Number of pods per plant 4 6 3 7 

Earliness to set pods 6 4 7 3 

Grain yield 2 8 2 8 

Seed size 2 8 2 8 

Number of seeds per pod 3 7 3 7 

Tillering capacity  4 6 4 6 

Early maturity  6 4 7 3 

Mean  3.3 6.70 3.30 6.70 

Sd  1.70 1.70 2.16 2.16 

t value  4.46*** 3.52*** 

NB: *** indicate significance level at less than 1% significance 

level. 

 

Filed days were conducted to promote the variety 

before harvesting while it was at the field level in two 

consecutive years. During the field days, a total of 29 

stakeholders, 141 researchers and experts, and 229 farmers 

were participated (Table 2). The feedback of the 

participants was positive and they had highly appreciated 

the performance of the variety at water logged areas 

compared to the local varieties. 

 

Data collection and analysis methods  

The data on grain yield of both local and improved 

faba bean varieties was collected using 1m2 quadrant from 

randomly selected farm lands and replicated five times per 

each selected farmland. Hence, a total of 5m2 area was 

harvested from a single farmer farmland and threshed 

manually. Grain yield was weighed using sensitive balance 

and converted to hectare bases.  

In addition, the perception of farmers towards the 

Walki variety compared to the local was evaluated through 

preparing list of variety attributes taken from farmers 

according to their point of view. Farmers were asked to set 

faba bean varieties selection attributes from their 

experience. Then after preparing the farmers preference 

traits based on their predetermined variety selection traits, 

and farmers were asked to give a score out of 10 for each 

attribute and a mean score value was used to compare the 

overall varietal selection for both the local and improved. 

Data was analyzed using SPSS version 20 software. 

Descriptive statistics like minimum, maximum, mean and 

standard deviation as well as inferential statistics like t-test 

was used to make comparison between the local and 

improved walki variety. 
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RESULTS AND DISCUSSION 

 

Grain yield performance of the walki compared local 

variety  

The result of the study indicated that an average grain 

yield of 27.87 qt//ha was recorded from walki variety 

whereas 12.08 qt/ha was harvested from the local varieties. 

The walki had recorded more than a twofold grain yield 

than the local varieties grown adjacent to the popularization 

plots. As shown in Table 3, the variety walki scored lower 

grain yield at Emba Alaje (Ayba kebelle) than in Enda 

Mehoni (Embahast kebelle). In addition, the grain yield 

variation of the variety among participant farmers was 

higher in Emba Alaje than Enda mehoni districts (Table 3). 

Besides, the harvested grain yield was lower as compared 

to its potential reported in research station which is 43.66 

qt/ha in Ayba kebelle (Birhanu, 2016). On the contrary, an 

average grain yield of 27 qt/ha had recorded at farmers’ 

field from the variety walki in highland area of Guji zone 

(Basha and Dembi, 2017). Moreover, the variety walki had 

scored on average about 130% yield advantage at both 

location compared to the existing local cultivars planted in 

the area. The result of the t test shows that grain yield is 

statistically significance difference between the local and 

walki variety at less than 5% significance level in both 

locations (Table 3). This implies the possibility of boosting 

the production of faba bean using improved varieties in 

both districts. 

 

Perceptions of participant farmers towards walki 

variety compared to local  

The result shows that the mean score of the local 

variety was lower than the improved variety at both 

locations. Walki variety recorded higher score in terms of 

diseases resistance, plant height, water logging tolerant, 

number of pods per plant, grain yield, seed size, number of 

seeds per pods and tillering capacity at both Ayba and 

Embahasti location compared to local varieties. However, 

the variety walki recorded lower score in terms of early 

maturing and early sets pods as compared to local varieties. 

Farmers perceived that the improved Walki variety is late 

maturing, and it does not early set pods as compared to the 

local varieties at both kebelles. Generally, there is a highly 

significant difference between the local and improved 

variety perception score at less than 1% significance level 

(Table 4). 

 

Conclusion and recommendation  

In conclusion, walki variety had shown a higher grain 

yield and perception score to the attributes of the crop as 

compared to local varieties. The variety recorded an 

average yield advantage of 130% in both locations. 

Therefore, walki variety is best option to boost production 

and productivity of faba bean in vertisol and water logging 

areas of South Tigray. Hence, concerned stakeholders in 

agricultural sector should work a lot in dissemination and 

promotion of the variety walki for better improvement of 

faba bean production at small scale farmers’ level in the 

study area and beyond which have similar problems.  
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