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ABSTRACT 
 

Broomrape (Orobanche crenata) infestation is the main constraint of faba bean production in the highlands areas of 

southern Tigray, and it can caused up to 100% yield loss. Thus, using orobanche tolerant variety is an option in areas 

where Orobanche weed infestation is very high. Therefore, popularization of the improved Hashenge variety was 

conducted for two years, with the objectives to popularize the orobanche tolerant variety and analyze farmers’ perception 

towards this variety compare to local cultivar. The improved Hashenge variety and Bio-fertilizer was delivered to a total 

of 135 interested farmers and planted in clustered base in Ofla district (Adigolo and Hashenge kebelles). Yield data was 
collected from randomly selected farm lands of participants and non-participants. The collected data was analyzed using 

SPSS version 20 software and presented descriptively. The study shows, an average grain yield of 2.0 t/ha and 4.53 t/ha 

respectively, was harvested from the variety Hashenge in 2016/17 and 2017/18 production seasons. The t-test analysis 

result shows that there is a significant difference on grain yield and perception score between the improved and local 

cultivars. Besides, the perception of respondents towards the post-harvest attributes of the variety Hashenge was better 

as compared to the local cultivars. However, about (40%) were not satisfied by the variety Hashege’s food taste (whot 

taste) and (60%) for its earliness as compared to the local. Hence, it is better if the agriculture and rural development 

district office should disseminate the variety Hashenge to areas where infested by Orobanche weed to boost the 

production of faba bean in the community. It should also advisable to promote in area where orobanche infestation is 

critical problem. Moreover, it needs special care on the seed system to promote the variety and protect further 

distribution of the weed in the community and beyond the Orobanche infested areas.  
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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). Faba bean is one of 

the best crops among the grain legume (Singh et al., 2013). 

Similarly, faba bean is 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, the national productivity of 

faba bean in the country is still very low. According to the 

report of Central Statistics Agency (CSA), the national 

average yield of faba bean under smallholder farmers’ is 

2.05 t/ha and in Tigray region, the average productivity is 

about 1.64 t/ha, which is lower than the national average 

(CSA, 2017).  

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). They can also have an income benefit for 
smallholders, both in terms of diversification and because 
they yield a higher gross margin than cereals (IFPRI, 2010). 
Out of pulses, faba beans are highly nutritious because of 
their high protein content. They are a good source of food 
with a valuable and cheap source of protein, starch, 
cellulose and minerals (Haciseferogullari et al., 2003; 
Karkanis et al., 2018). It 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 
land/plots (Crépon et al., 2010; Negash et al., 2015).
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In the study area, the crop is widely used for food in 

different forms like sprouted bean and green pod 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. However, recently 

the production of faba bean is very low due to different 

biological factors such as diseases. Broomrape (Orobanche 

crenata) is one of the most seriously limiting factors for 
faba bean production particularly in northern Ethiopia 

including the study area.  

Broomrape (Orobanche Crenata) is commonest in the 

Mediterranean countries, the Middle East and East Africa 

(Ethiopia), while other species have a wider distribution 

(Perez-de-Luque et al., 2010). O. crenata is important in 

Ethiopia where it infests many legume crops, particularly 

faba bean, field pea, chickpea, lentil and dekoko (Pisum 

sativum var. abyssinicum) (Rezene and Gerba, 2003; 

Rubiales et al., 2006; Teklay et al., 2013b). The parasite 

causes up to 100% yield loss in faba bean and field pea 
(Rezene and Gerba, 2003; ICARDA, 2006; Teklay et al., 

2013b). In highly infested areas, farmers are avoiding 

growing food legume crops, resulting in substantial 

reductions to both the extent of cultivated areas and to food 

legume production (Besufikad et al., 1999). This complete 

faba bean yield loss by this weed forced farmers to replace 

faba bean by cereal crops in South and North Wollo zone 

of Amhara Region (Mekonnen et al., 2017). This problem 

is also the same in the southern Tigray in general and Ofla 

district in particular.  

In South Tigray, the history of Orobanche weed go 

back to 33 years which has been seen in 1985 in Ofla 
district at one kebelle called Adigollo (Teklay  et al., 

2013a). The distribution of the weed in Tigray region is 

increasing at alarming speed from some localized areas to 

almost throughout the whole southern zone of the region 

(Teklay et al., 2013b). Recently, in southern Tigray, its’ 

distribution increases from one district to four and from one 

kebelle to thirteen keblles and its incidence varies from 

<10% up to 100% as well as the yield reduction and the 

loss was estimated to reach 0 to 99.2% depending the level 

of infestation in the zone (Tsehaye, 2017).  

Therefore, Alamata Agricultural Research Center in 

collaboration with ICARDA project has been working to 

identify high yielding and Orobanche tolerant faba bean 

varieties for about five years. As a result, the center 

released one Orobanch tolerant faba bean variety at 

National level called Hashenge (AARC, 2014). Hence, this 

study was initiated to boost the production of faba bean 
through on-farm popularization of the Hashenge variety on 

farmers’ field and then evaluate farmers’ perception 

towards the variety in Ofla district, South Tigray, Ethiopia.  

 

Objectives  

➢ To popularize  the variety in orobanche infested area  

➢ To evaluate farmers perception  towards the variety  

➢ To enhance farmers participation in improved 

technologies 

MATERIALS AND METHODS 

 
Area description of the study area 

The activity was carried out in Ofla district, Tigray, 

Ethiopia, located at 12o31’N latitude and 39o33’E longitude 

and an elevation of 2490 meter above sea level. Ofla is 

located about 620 km far from Addis Ababa (Capital city 

of Ethiopia) to the North and about 150 km to the South of 

Mekelle, capital city of Tigray National Regional State. 

The annual rainfall of the district varies from 450 to 

1200mm during summer (June to September) and 180-

250mm during winter season (February to May). The mean 

annual temperature is 22oc with minimum and maximum 

temperature of 6oc and 30oc, respectively. About 42% of 
the area is dega (highland), 29% of the area of the district 

is categorized on the weynadega (midland) agro ecology 

and 29% of it is on the kola (low land) agro ecology. The 

important major crop commodities grown in the district 

includes wheat, barley and faba bean. Similarly, 

dominantly main soil classes are clay, silt, clay loam and 

sand (SZDCO, 2016). 

 

 
 

Fig. 1: Map of the study areas. 
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Selection of kebelles, farmers and approaches used  

Ofla district is one of the orobanche weed infested 

areas which have higher incidence which reaches from 71-
100% (Tsehaye, 2017). During first year, in 2016/17 

production season the activity was conducted only in 
Adigollo kebelle; whereas in the second year the activity is 

continued in the form of popularization supported by AGP 

II (Agiricultural Growth Program II) in Adigollo and 
Hashege kebelles of Ofla. The selection of kebelles and 

farmers was done based on the history of farm lands 
orobanche weed infestation and farmers interest to 

participate in the popularization activity. Practical and 
theoretical trainings were given to a total of 118 farmers, 

12 kebelle and district experts related to agronomic 
practices, disease and pest management aspect by 

researchers of Alamata Agricultural Research Center 
(Table 1). In addition, in the second year practical training 

on the application of bio-fertilizer was included. After the 
practical training delivered to farmers and experts an 

agreement was made with participant to plant the variety in 
row and applied bio-fertilizer during 2017/18 production 

season. 
During the popularization, the variety Hashenge was 

given to 21 interested farmers in cluster based in Adigolo 
kebelle and 114 farmers in Adigolo and Hashenge kebelles 

in 2017/18 production season. During the two years, a total 
of 145 farmers were participated and about 33.75 hectare 

land was covered. In addition, all participants were applied 
bio-fertilizer in 2017/18 production season.  

Filed days were conducted to promote the variety 
before harvesting while it was in the field in consecutive 

two 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 were highly appreciated the effort made 

by Alamata Agricultural Research Center. The farmer 
appreciated the performance of the variety in orobanche 

infested area. Farmers were told to field day participants’ 
faba bean production was almost stopped due to orobanche 

weed in the area. They also indicate their interest to plant 
this variety year after a year. 

 

Data collection and analysis methods  

The data on grain yield of the local and improved faba 

bean varieties were collected using 1*1 meter quadrant. 
Data was collected from randomly selected farm lands and 

replicated five times.  A total of 5 m2 area was harvested 
from a single farmer’s land and threshed manually. Grain 

yield was weighed using sensitive balance and converted to 
hectare bases. In addition, to get farmers’ perception on the 

varieties, a list of attributes was used and give a score from 
10 value for each attributes used to select the varieties. In 

addition, perception level of participant farmers was 
collected through Likert item questions for the list of 

varieties attributes. SPSS version 20 software was used to 
analyze the collected data. Descriptive statistics like mean, 

percentage, and standard deviation and inferential statistics 

like t-test was used to make comparison among the local 
and improved Hashenge variety. 

 
RESULTS AND DISCUSSION 

 

On-farm performed activities and field management of 

farmers 

During the popularization activities the variety 
Hashenge was planted in adjacent orobanche infested area 

of Ofla district at Adigollo and Hashenge kebelles. During 
2017/18 production season the researchers and experts 

were supervised the farm plots of participant farmers 
whether they planted the variety in row and applied bio-

fertilizer or not at field level. Finally they approved that all 
participants were implemented based on the agreement 

made during the training. Moreover, they were observing 
an interesting experience from the farmers to protect the 

bio-fertilizer from sun light using local temporary shed. 
This implies that if the farmers get an opprtunity to used a 

given technology they can implemented more than experts 
expected. 

 

Grain yield performance of Hashenge variety compare 

to local cultivars 

The analysis result of the first year shows, an average 

grain yield of 2.0 t//ha with a maximum of 3.0 t/ha and 
minimum 1.2 t/ha was harvested from Hashenge variety in 

Adigollo kebelle at farmers field (Table 3). This shows that 
there is an improvement on productivity of the crop 

compare to the regional average which is 1.64 t/ha (CSA, 
2017). But as shown in Table 3, the harvested grain yield 

was low as compared to the variety potential in research 
station which ranges from 3.5-5.0 t/ha (Teklay et al., 

2013b). During this year, the variety Hashenge was shown 
high yield variation among participant farmers due to the 

difference in agronomic practices and other inputs likes 
inorganic fertilizer and Bio-fertilizer carried out by 

individual farmers. Additionally, farmers reported that 
frost problem during the maturity of the crop was the main 

reason for decreasing their production gained from the 
variety in 2016/17. However, participant farmers highly 

appreciated the variety Hashenge for its tolerant for 

Orobanche weed compared to local varieties.  
In 2017/18 production season, an average grain yield of 

4.53 t/ha with a maximum and minimum of 5.03 and 3.53 
t/ha respectively, was harvested from Hashenge variety. On 

the other hand, an average grain yield of 1.2 t/ha within a 
maximum and minimum of 2.3 and 1.6 t/ha respectively, was 

harvested from local cultivars in their adjacent farm lands. 
The result shows there is a high significant difference 

between the local and improved variety Hashenge at (t 
value=14.79, p value=0.000) (Table 3). This indicates that 

participant farmers have got more than two ford higher yield 
than farmers planting local cultivars. During field day 

participants were visiting the farmers’ field and they were 
highly impressed by the variety performance and its tolerant 

to Orobanche weed in the kebelles. 
 

Table 1: Training participants during two year popularization activity  

Years  Farmers Experts Total 

Male Female Male Female Male Female 

2016/17 17 6 4 2 21 8 
2017/18 85 10 5 1 90 11 
Total  102 16 9 3 111 19 
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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 

2016/17 130 24 67 6 8 2 205 32 
2017/18 70 5 60 8 16 3 146 16 
Total  200 29 127 14 24 5 351 48 

 
Table 3: Grain yield of Hashenge variety compared to local cultivars from 2016/17-2017/18 

Variety Location  N  Grain yield ton per hectare  t value  Yield advantage over local Production year 

Mini Maxi Mean  SD   %  

Hashenge   Adigolo  10 1.2. 3.00 2.01 0.57  26.89 2016/17 
Hashenge  Adigolo & hashenge  15 3.53 5.03 4.53 0.41 4.79*** 186.65 2017/18 
Local  Adigolo & hashenge 7 1.2 2.59 1.58 0.49    

 
Table 4: Level of farmers’ perception towards Hashenge compared to local cultivars in 2016/17 production season  

Characteristics Perception level (N=10) 

Very poor Poor Neutral Good Very good 

Germination  - - -  - - 2 20 8 80 
Earliness to matured  - - 6 60 1 10 - - 3 30 
Pod per plant  - - - - - - 2 20 8 80 
Tillering capacity   - - - - - - 3 30 7 70 
Disease/insect tolerant (orobanche)  - - 1 10 1 10 5 50 3 30 

Seed per pod  - - - - - - 4 40 6 60 
Biomass yield  - - - - - - 3 30 7 70 
Grain yield  - - - - - - 4 40 6 60 
Seed size  - - - - - - 1 10 9 90 
Food taste (Tsbihi) - - 4 40 - - 2 20 4 40 
Marketability (Bukilti…) - - - - - - 4 40 6 60 
Seed color  - - - - - - 2 20 8 80 

 
Table 5: Perception of farmers on pre-harvest traits of Hashenge 

variety compared to local cultivars in 2017/18 production seasons  

Variety attributes  Score from 10 

Hashenge kebelle Adigolo kebelle 

Local Hashenge Local Hashenge 

Plant height 3 7 2 8 

Pod per plant 3 7 3 7 

Tiller capacity  4 6 2 8 

Water logging  3 7 3 7 

Seed per pod 3 7 4 6 

Earliness to set pods  4 6 6 4 

Early maturing  6 4 6 4 

Disease/pest/Orobanche 
tolerant    

3 7 3 7 

Grain yield  2 8 2 8 

Mean  3.44 6.55 3.44 6.55 

SD 1.13 1.13 1.58 1.58 

t value  5.45*** 4.15*** 

NB: *** indicated significance level at 1% probability level. 

 

Perceptions of participant farmers towards Hashenge 

variety compared to local cultivars in 2016/17 

production season   

According to the prepared list of variety attributes 

related to the improved compared to local cultivars there is 

no one farmer perceived very poor perception level related 

to 12 parameters. As indicated in Table 4, majority of 

respondents reported that the variety was preferred for its 

germination, pod per plant, tillering capacity, disease/insect 

resistance, seed per pod, biomass, grain yield, marketability 

and seed color compared to existing local cultivars. 

However, 60% respondents were perceived that the variety 

is not early as compare to local cultivar of faba bean in the 

area. In addition, 40% of respondents were perceived that the 

taste of ‘’whot’’ Hashnge variety is not tasty as the local 

varieties (Table 4). On the other hand, the variety was highly 

preferred by farmers for its local consumption in the form of 

“sprouted” compared to local is tasty. Consequently the 

market price of the variety is higher than the local cultivars 

due to its seed size which is very preferable than the existing 

faba bean varieties by local beverage producers. The local 

beverage producers are preferred Hashenge variety because 

of the seed size is large and it is uniform than the local 

cultivars. In addition, the variety is almost 100% germinated 

as compared to local varieties (Table 4). 

 

Perceptions of participant farmers towards Hashenge 

variety compared to local cultivars in 2017/18 

production season   

During 2017/18 production season the variety was 

implemented in two kebelles of Ofla district. Hence 

farmers perception towards the Hashenge variety was 

evaluated through preparing nine list of variety attributes 

taken from farmers according to their point of view. Plant 

height, pod per plant, tiller capacity, waterlogging tolerant, 

number of seed per pod, earliness to set pods, early 

maturing, disease/pest resistance and grain yield were the 

parameters. The result shows the mean score of the local 

variety was lower than the improved variety in both 

locations. The result indicated that Hashenge variety was 

recorded higher in eight parameters in Hashege and seven 

parameters in Adigollo kebelles compered to local. 

Farmers perceived that the improved Hashenge variety is 

late maturing and it is not early to set pods compared to the 

local cultivars. The analysis result shows that there is 

highly significant difference both in grain yield and 

perception score between the local and improved variety 

(Table 5). 
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Table 6: Perception of farmers on postharvest traits of Hashenge variety compared to local cultivars in 2017/18 production seasons  

Variety attributes  Perception level (N=27) 

Very poor Poor Same Good Very good 

N % N % N % N % N % 

Seed color  -  - - - - 12 44.4 15 55.6 
Seed weight  1 3.7 0 0 2 7.4 11 40.7 13 48.1 
Seed size  - - - - - --- 10 37 17 63 

Straw palatability by animals  3 11.1 0 0 3 11.1 8 29.6 11 48.1 
Grain market preference  - - 1 3.7 - - 12 44.4 14 51.9 
Bukulti/tiktiko preference  - - - - - - 10 37 17 63 
Bukilti/tiktiko taste  - - - - - - 9 33.3 18 66.7 
Tsebihi(whot) taste  5 18.5 6 22.2 9 33.3 5 18.5 2 7.4 

 

Farmers observed that there was lower Orobanche 

pressure in their filed as compared to farmers planted local 

varieties in their adjacent farm plots. The participant 

farmers were gave higher score as compare to the local 

varieties (Table 5). Similarly, Teklay et al. (2013b), was 

conduct an experiment on host spot area of Ofla district for 

two years (2011-2012) and he found that lower Orobance 
pressure was observed on the variety Hashenge (early 

known as genotype ILB4358). 

As indicated in (Table 6), the majority (> 80%) of 

respondents are perceived positively for all parameters of 

the Hashenge variety compared to local varieties. The 

farmers are highly appreciated for the color, seed weight 

and they were reported that the variety was preferred for 

Bukulti and Tiktiko by the local beverage producer due to 

its large size and taste. As Crepon et al. (2010), reported 

faba bean seed size is an important trait in determining 

market and consumption forms. Large-seeded varieties are 

widely used for food, either as a fresh green vegetable or 
(dehulled) dry seeds. However, more than half of the 

respondents perceived that the variety Hashenge is not tasty 

and the same with the local for its Tsebhi (whot) taste 

(Table 6). 

 

Conclusion and recommendation   

The study concludes that the Hashenge variety was 

showing higher grain yield and higher perception score 

compared to local cultivars as well as social acceptance. 

The variety Hashenge was recorded a yield advantage of 

26.89 and 186.65% respectively, in first and second year 
popularization activity. This indicates that farmers planting 

the improved Hashenge variety have got more than two-

ford higher yield than farmers planting local cultivars. 

Therefore, it can be concluded that this variety is best 

option to boost production and productivity of faba bean in 

the orobanche infested areas of South Tigray. Hence, this 

study recommended that;  

➢ It is better if the agriculture and rural development 

district office should disseminate the Hashenge variety 

to areas where infested by Orobanche weed to boost 

the production of faba bean in the community.  

➢ To address the challenges of Orobanche infestation in 
the area, research institution should strengthen the 

capacity of smallholder farmers continuously.  

➢ It is better to develop the special seed system so as to 

ensure seed security and further distribution of the 

weed in the community and beyond the Orobanche 

infested areas.     

➢  It is critical to create continuous and consistence seed 

multiplication activities through organized seed 

producer cooperatives or organized farmers group in 

the orobanche infested area to have to farmer to farmer 

seed access.  

➢ To increase the agricultural productivity, researchers 

and extension experts should take efforts to 

demonstrate and promote improved agricultural 

technologies and market oriented commodities like 

faba beans. 
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Photo 1: Partial view of participants during practical training on bio-fertilizer application. 
 

 
 

Photo 2. Partial view of field day participants while observing the performance of Hashenge variety. 
 

   
 

Photo 3: The farmer mixing the bio-fertilizer with the seed in his filed (A), Temporary shed used by farmers to protect bio-fertilizer 

from sun light (B). 
 

   
 

Photo 4: During farmers planting the variety in row (a), Performance of the row planted faba bean at farmers’ field (b). 


