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Faba bean is the most important legume grown in Ethiopia. But, insect pests have been causing its 

substantial loss under farmers’ storages. A survey to assess the farmers’ pest protection practices of 

stored faba bean was conducted in its selected major growing peasant associations of the Farta 

District from 4 January 2019 – 15 May 2020. Semi-structured questionnaires and farmers’ 

participatory discussion were used to conduct the study. Accordingly, the majority of farmers 

(66.7%) harvested their grain in usual time (in December) fearing insect pests infestation. A 

substantial proportion of the farmers (25%) used a combination of cultural and botanical methods, 

followed by botanicals (20.83%) for grains protection. Eucalyptus globlus, Croton macrostachyus 

and Otostegia tomentosa were the three most commonly used botanicals and suggested to be potent. 

Threshing was done most commonly by livestock (66.7%), followed by beating with sticks (25%) 

both of which are not recommended as they might lead to grain losses. The insect infestation level 

was high in threshed and un-threshed forms of faba beans after 3 and 7 months storage periods, 

respectively. Consequently, the farmers’ traditional practices were ineffectual for storing beans for 

longer periods. Therefore, planning pest management strategies of stored beans are desirable. 
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Introduction 

Pulses are a vital source of diet for billions of people 

worldwide. The term pulses have been interchangeably 

used with the term legumes, as all pulses has been 

considered legumes, but not all legumes are considered 

pulses (Singh, 2017). Pulses are defined as dry harvested 

seeds, which include several varieties that are different 

from leguminous oil seeds by their low fat content 

(Marinangeli et al., 2017; Getachew, 2019). They do not 

consist of legumes that have high levels of fat or oil and/or 

moisture at the time of the harvest, such as soybeans, 

peanuts, fresh peas, among others (Marinangeli et al., 

2017). Accordingly, they belong to the family 

leguminoseae and comprise those types of legumes that are 

consumed by human beings and domestic animals, usually 

as dry grains. And they do not include those legumes which 

are grown mainly for edible oil such as ground nuts along 

with the aforementioned ones (Singh, 2017).  

Pulses could subsidize the smallholder income, as well 

as diet, as it is a greater price crop than cereals, and as it is 

a cost-effective source of protein, respectively (Yirga et al., 

2010; Getachew, 2019). They are considered as poor man’s 

meat, as they are importantly a chief an inexpensive source 

of protein (20–35%, on average) and essential amino acids 

(Koroma et al., 2016). They are also a critical and 

inexpensive source of plant-based carbohydrates, vitamins, 

and minerals for people around the globe (FAO, 2016). In 

other words, they are also a rich source of carbohydrates 

(about 60%), vitamins (folate, thiamin, riboflavin, niacin, 

and pyridoxine), a range of minerals (zinc, potassium, iron, 

calcium, magnesium, and selenium) (Szczebyło et al., 

2020) and micronutrients (Koroma et al., 2016). In protein, 

pulses are particularly rich in the amino acid lysine, which 

is often low in cereals (Szczebyło et al., 2020). They also 

represent good sources of additional protein, when used 

along cereals and root produces, which are low in essential 

amino acids, for of their great lysine and protein contents 

(Koroma et al., 2016). They also hold zero cholesterol, a 

small fat content, and are a significant source of dietary 

fiber, and hence, they contribute to combating obesity. 

Furthermore, they have no gluten, besides to the 

aforementioned important values, all of which make fit it 

for a healthy life (FAO, 2016).  

http://creativecommons.org/licenses/by-nc/4.0/
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Pulses also offer safe soil preservation profits through 

fixing nitrogen, which increases the yields of cereals via 

the rotation of crops (Yirga et al., 2010; FAO, 2016; 

Getachew, 2019; Kebede, 2019). As a result, from an 

agricultural point of view, multiple cropping systems that 

include pulses enhance soil fertility, improve yields, and 

contribute to a more sustainable food system. It is 

principally remarkable that pulses have a very low water 

foot-mark compared with other protein sources, and it can 

be grown in very poor soils, where other crops cannot be 

cultivated. Their crop residues along with other legumes in 

general, can also be used as animal fodder, thus, increasing 

the quality of the animal diet. Moreover, they can play a 

critical role in climate change adaptation, as they deliver 

an immense genetic diversity from which climate-resilient 

varieties can be selected and/or bred (FAO, 2016). They 

also contributed significantly to Ethiopians balance of 

payments by being the third most export food grain, next 

to coffee and sesame (Yirga et al., 2010; Koroma et al., 

2016; Getachew, 2019; Kebede, 2019).  

Accordingly, grain legumes, including pulses account 

for about 13% of cultivated land and are critical to 

smallholder income, food source and animal feed in 

Ethiopia (CSA, 2015; Keneni et al., 2018; Kebede, 2019). 

They are among the most important crops produced across 

the country next to cereals (Atnaf et al., 215). Twelve 

species of legumes have been indicted to be grown in the 

country. Among these legumes, grass pea (Lathyrus sativus 

L.), fenu greek (Trigonella foenum-graecum L.), lupine 

(Lupinus albus L.), chickpea (Cicer arietinum L.), faba 

bean (Vicia faba L.), lentil (Lens cultinaris Medik.) and 

field pea (Pisum sativum L.) have been cultivated in the 

cooler highlands and considered to be highland legumes. 

Conversely, cowpea (Vigna unguiculata L.), pigeon pea 

(Cajanus cajan L.), haricot bean (Phaseolus vulgaris L.), 

soya bean (Glycine max L.) and mung beans have been 

grown in warmer areas, and regarded as low land legumes 

of the country (Yirga et al., 2010; CSA, 2018; Getachew, 

2019; Kebede, 2019). 

Faba bean accounts for the greatest portion of 

production (36%) among various legumes grown in 

Ethiopia, followed by haricot beans (17 %) and chickpeas 

(16 %), while other pulses (lentils, peas, lupines, and mung 

beans) account for the remaining 32% (Yirga et al., 2010). 

The crop is being produced in most regions the country for 

food, income, and foreign currency, soil fertility 

restoration as tried to mention above (Bekele et al., 2018), 

and break residual pest infestation when rotated with 

cereals. It is a staple food used in different forms by the 

majority of small-scale subsistence farmers in the country 

alleviating malnutrition, and hence substitutes an 

expensive animal product like meat when consumed with 

cereals which are deficient in protein. It also plays an 

important role in the management of soil fertility through 

crop rotation in cereal production, hence contributing to 

agricultural sustainability (Keneni et al., 2018).  

However, despite various significance of faba bean, in 

many developing countries, including Ethiopia, grain 

storage practices involve traditional structures, which are 

largely ineffective in the prevention of deterioration of 

stored products by post-harvest pests (Dubale et al., 2012; 

Hiruy, 2018). Deterioration of grains such as faba bean due 

to the infestations of pests such as insects, mites, rats, birds 

and fungi (molds) are the main post-harvest factor that has 

been affecting the nutritional quality and marketability 

(Dubale et al., 2012). Of these pests, storage insect pests 

are the major concerns for farmers worldwide, especially 

in developing countries like Ethiopia, because a large 

percentage of the crop may be lost due to them (Hiruy and 

Getu, 2018ab). The leading destructive storage pests of 

faba bean have been reported to be bruchids; 

Callosobruchus maculates (Fab.), C. chinensis (L.), 

Zabrotes subfasciatus (Boheman), and Acanthoscelides 

obtectus (Say) (Mesele et al., 2019). 

Consequently, losses of food grains such as faba bean 

due to insect pests during storage has been reported to be 

one of the major causes of food insecurity of people living 

in the developing world, including Ethiopia (Hiruy, 2018). 

One way of reducing such huge loss and improvement of 

income and food security has been indicated to be 

recognition, promotion, and utilization of indigenous 

knowledge, skills, and practices of farmers that they 

developed in handling, processing, preservation, and 

storage of food grains (Okoye and Oni, 2017; Kuyu and 

Bereka, 2020). Therefore, prior to designing and 

implementation of any insect pest control intervention 

strategies, it is very vital to assess the status insect pest, 

degree of losses that have happened, indigenous methods 

and pest management practices used by the farmers during 

storage of their grains (Togola et al., 2013). This is 

because, assessing on these basic aspects by involving 

farmers (who are the immediate victims of the problem) 

provide baseline information that leads to identifying the 

existing problem under the farmers' storage condition of 

food grains, including faba bean. Consequently, this 

assessment might aid in designing and implementation of 

effective, affordable, and safe management strategies that 

could be easily adopted by farmers (Hiruy and Getu, 

2018a; Hiruy, 2018). Accordingly, the current study 

assessed various farmers’ management practices of insect 

pests of stored faba bean in the Farta District of South 

Gonder Zone of North West Ethiopia. 

 

Materials and methods 

 

Description of The Study Area 

Farta district is located in the south Gonder zone of the 

Amhara Regional State (ARS). It lies between 110 32’ to 

120 03’ latitude and 370 31’ to 380 43’ longitude (SPEDD, 

2001; Araya, 2015). It is one of the 105 districts in the 

Amhara Regional State of Ethiopia, bordering Debre-Tabor, 

the capital of South Gondar Zone. It is located at about 100 

km northeast of Bahir Dar, the capital of the Amhara Region 

and at about 666 km from Addis Ababa, the capital of 

Ethiopia. It lies within an altitude range of 1920–4135 m 

above sea level (Figure 1) (Ferede et al., 2014).  

The average annual minimum, maximum, and mean 

temperatures are 9.540C, 22.11°C and 15.8°C, 

respectively. The pattern of rainfall in the district is uni-

modal, stretching from May to September. Annual rainfall 

ranges between 1097 to 1954 mm with a long-term average 

of 1448 mm (Amsalu, 2010). Concerning land use pattern, 

an estimated 52.98% of the area is cultivated and planted 

with annual and perennial crops, while the area under 

grazing and browsing, forests and shrubs, settlements, and 

wastelands account for the 47.02% (SPEDD, 2001; Araya, 
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2015). In the district, agriculture contributes much in 

meeting major demands of farmers such as food supplies 

and cash needs, though, it is rain-fed and subsistence. The 

dominant crops grown in the district are barley, wheat, teff 

(Eragrostis tef (Zucc.) Trotter), sorghum, maize, field bean 

(faba bean), field pea, chickpea, millet, lentil, oil crops and 

root and tuber crops like potato (Araya, 2015). Despite the 

production of all these crops in the district, the major 

socioeconomic problem has been reported to be food 

insecurity (Ferede et al., 2014).  

 

The Study Design, Period and Sampling Procedure  

The survey was conducted in between 4 January 2019 

– 15 May 2020 in six, major faba bean producing peasant 

associations (PAs) that had a relatively different agro-

climatic condition of Farta woreda (district). The PAs were 

namely Abaregay (dega or high land), Weybila-Selamko, 

Kanat, Eyesus (weyna dega or mid latitude), Buro-kantona 

and Werkien (kolla or low land) (Figure 1).  

From each PA, five villages were selected at random 

with the assistance of the Ministry of Agriculture (MOA) 

sub-kebele staff using a nested design as adopted by earlier 

researchers (Getu, 1993; Hiruy and Getu, 2018ab; Hiruy, 

2018). From each village, four households were selected 

randomly and presented with semi-structured 

questionnaires and face to face interview. At each village, 

four households of a different age and gender were invited 

to the study of the participatory discussion and open-ended 

topics were raised to generate a free flow of ideas. Kebeles 

were selected purposefully based on the abundance of faba 

bean production, such that all kebeles growing faba bean 

most were selected for the survey, while villages and 

representative farmers were selected randomly. Prior to 

data collection or questionnaire filling, enumerators were 

employed and hands-on training was given to both 

farmers/households, and the extension workers on the 

objective of the study, proper filling of the questionnaires, 

and data collections as adopted by previous researchers 

(Getu, 1993; Tadesse, 1996; Hiruy and Getu, 2018ab). 

Then, data was gathered on the status of insect pests 

relative to other pests, and the type and status of pest 

management practices, harvesting period as well as storage 

methods used by the farmers. Data were also collected on 

perception and preferences of the different practices used 

by the farmers to protect their faba grain during the storage 

periods in the study area. Furthermore, data was gathered 

about the form of the faba bean stored, periods and 

purposes of storage of faba beans, among others. Colored 

pictures of insect pests (bruchids) from books of stored 

product insects (Rees, 2004; 2007; Hagstrum et al., 2013) 

were presented to respondent farmers to help them in 

identifying pests of stored faba bean.  

 

Data Analysis  

The data collected from the survey were summarized, 

managed and analyzed using Microsoft excels software 

version 2010 and the Statistical Program for Social Sciences 

(SPSS) software version 2016. Descriptive statistics 

(frequency and percentage) were used for computing the 

data about the pest type, harvesting period, storage methods 

used, form of faba bean stored, management practices used 

and their efficacy as well as periods and purposes of storage 

of faba beans, among others. 

 
Figure 1. Map of the study area; Source: Amsalu (2010) 

 

 

 
Figure 2. Harvesting period of faba bean in the study area 

 

 

Results 

 

Faba Bean Harvesting Time and Methods in Farta 

District 

Harvesting period of faba bean by the farmers in the 

farta district is indicated in Figure 2. Accordingly, faba 

bean was harvested in between November and January for 

different reasons. Of the different harvesting period, the 

most commonly practiced harvesting period of faba bean 

was (66.7%) indicated to be December, followed by 

(25.8%) November in the survey sites according to 

respondents. However, January was less commonly used 

harvesting period faba bean (7.5%) (Figure 2). 

 In another way saying, the majority of farmers 

harvested their faba bean grain in usual or optimum time 

(in December) fearing insect pests infestation in the field, 

and the subsequent damage in storage that they previously 

experienced. However, some farmers harvested their faba 

bean earlier, in November because of fearing of losses due 

to animal, theft, and unexpected rain, and before the grains, 

and their pods are sufficiently dried. Besides, only a few 

farmers harvested their faba bean January (later than 

optimum time) due to of lack of money and labor to harvest 

and handle the harvested crop in the appropriate period.  

Harvesting of faba bean was done more commonly by 

cutting the whole part by sickle (65 %), followed by 

uprooting the whole plant part by hand (23.3%) according 

to the surveyed farmers. However, using both sickle and 

hand as harvesting methods of faba bean was practiced by 

only a few (11.7%) percentages of farmers in the study 

area. The harvested faba bean was collected and stacked 

around the threshing field or living house for some days or 

weeks to make it dry enough before threshing and/or 

storage in different traditional storages on the survey site 

(Figure 3). 
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Methods and Forms of Faba Bean Stored by Farmers 

in Farta District 

The major storage methods used to store faba bean in 

the study areas were Gota outdoor, polyethylene bags 

(sacs) in amalgamation with Gota in living house, and Gota 

in the living house (Figure 4). Of which, the greater 

proportion of (63.3 %) of the farmers stored their faba bean 

grains in Gota outdoors, followed by those stored (23.3%) 

in Gota indoor according to the respondents. Nevertheless, 

polyethylene sacs in combination with Gota indoor were 

used only by few proportions (13.4 %) of farmers for 

storing faba bean grains in the study area (Figure 4).  

Regarding the threshing method, farmers threshed their 

grain after the faba bean crop was dried enough to store in 

sacs or gota for short or long-term storage. Threshing was 

done most commonly by the livestock (66.7%), followed 

by beating with sticks (25%). But, threshing faba bean 

through a combination of both livestock and beating with 

sticks was less commonly used (8.3 %) by farmers in the 

study area according to survey farmers (Figure 5). 

 

Pests of Stored Faba Bean in Farta District  

Concerning pests of stored faba bean in the study area, 

a greater percentage (53.3%) of the farmers mentioned 

insect pests as a major problem under traditional storage 

conditions. However, only 21.6% and 8.3 % of the farmers 

stated rodent and mold, respectively, as the major pests of 

their grains. 16.6 % of the farmers indicated a combination 

insect pest, molds and rodents as the most important pests 

of stored faba bean grains (Figure 6). Among insect pests, 

bruchid weevils (Callosobruchus species) were reported to 

be the most predominantly and frequently occurring insect 

pests on the stored faba bean grain. 

 

Storage Periods, Purpose, and Form of Storage of 

Faba Bean in Farta District 

The majority of (48.3%) farmers the study area stored 

their faba bean grains begging from December to January 

for up to 6 to 12 months, depending on their different 

circumstances. However, low proportion of farmers (33.3 

%) stored their faba bean grain up to 2-5 months long, 

while relatively a few percent (18.4 %) farmers stored it up 

to one year long, and above in the survey sites (Figure 7).  

Concerning purpose of storage faba bean grain, a high 

proportion of (52.5%) farmers gave home consumption as 

the main purpose, while relatively low proportion (38.3%) 

of them indicated a combination of home consumption and 

expecting better price as main purpose. Nonetheless, only 

a few (9.2%) proportion of them said, expecting better 

price as the main purposes for storing their faba bean grain 

in the survey site (Figure 8).  

Farmers in the study area stored their faba beans in 

different forms. 65% of the farmers stored their faba beans 

in seed (threshed) form, while 50% of them stored their 

beans in both threshed and un threshed form. But, only 5% 

of the farmers stored faba beans in un threshed form alone 

(Table 1).  

 

The Level of Insect Pest Infestation of Faba Bean in 

Farta District  

The level of insect infestation in the study area, varied 

both with periods of storage and form of faba bean grain 

stored (Table 2 and Figure 9). According to the majority of 

(> 62%) of farmers, the level of infestation was high, when 

their threshed faba bean stored for 3-6, 7-9 and 10-12 

months in their traditional storage facilities (Table 2).  

On the contrary, high level of infestation was occurring 

only when un-threshed faba bean was stored for more than 

7 months, according to most (> 75 %) of farmers. Besides, 

65.00% of the farmers indicated that a medium and low 

level of infestation was occurring, when un-threshed form 

of faba beans stored for 3–6 and 1–2 months (Figure 9). 

Consequently, storing un-threshed form of faba bean in 

Gota outdoor provided better protection for relatively 

longer period than storing it in the threshed form under the 

different storage methods.  

 

 
Figure 3. Harvesting methods of faba bean in the study area 

 

 
Figure 4. Farmers faba bean storage methods in the study 

areas 

 

 
Figure 5. Farmers threshing method of faba bean in the 

study area 

 

 
Figure 6. Pests of stored faba bean in the study area 
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Table 1. Forms of storage faba beans in the study area 

Form of faba bean stored Percentage 

Threshed form 65 
Threshed and un threshed form  50 
Un threshed form 5 
Total 100 

 

Table 2. The level of insect infestation in different storage period in threshed form of faba bean in the study area 

Level of insect infestation Months Frequency Percentage 

High 3-6 75 62.50 
High 7-9 84 70.00 
High  10-12 80 66.67 

 

Table 3. Farmers use of highly insect damaged faba bean grains in the study area   

Farmers use damaged faba bean Frequency Percentages 

Animal feed 42 35 
Spread on the ground for soil fertility 35 29.17 
For seed purpose in the year of drought 12 10 
Sold in a local market at reduced price 31 25.83 
Total 120 100 

 

Table 4. Extent of post-harvest loss of faba bean along the post-harvest chain in the study area 

Postharvest loss Frequency Percentage Rank 

At the time of harvest 25 20.83 2 
At the time of transportation 10 8.33 5 
At the time of stacking 15 12.5 4 
At the time of threshing 20 16.67 3 
At the time of storage 60 41.67 1 

 

Table 5. Farmers’ insect pest management practices of stored faba bean in the study area 

Management Practices Frequency Percentage 

Cultural methods 15 12.5 
Botanicals 25 20.83 
Chemical pesticides 10 8.33 
Combination of cultural and botanical methods 30 25 
No management measure 40 33.33 

 

Table 6. The cultural methods used by the farmers in the study area 

Cultural methods Kolla Dega Weyna Dega Mean frequency Percent 

Mixture of animal dung and urine  7 3 4.75 5.25 35 
Mixing faba bean grains with ash and sand 5 2.8 3.09 3.63 24.2 
Mixing faba bean grains with small grains 3 1.39 2 2.13 14.2 
Separating infested and exposing to sun 3 1 1.22 1.74 11.6 
Other  3 1.7 2.05 2.25 15 

 

Farmers Use of Highly Damaged Faba Bean Grains 

Due to Insect Pests in Farta District  
Major proportion 42 (35%) and 35 (29.17 %) of the farmers 

used highly perforated faba bean grains by insect pests for 
animal feed and for improving soil fertility (by spreading them 
on the farm), respectively. But, some percentage 31(25.83 %) 
of the farmers sold highly insect damaged faba bean in a local 
market at a reduced price (Table 3).  

 

Extent of Post-Harvest Loss of Faba Bean Along the 

Post-Harvest Chain in Farta District  
Farmers reported that post-harvest losses of faba bean 

was occurring beginning from the time of harvesting to the 
consumption stage. According to them, the extent of loss 
may vary from farmers to farmers, depending on farmers’ 
post-harvest practices. Accordingly, the majority of the 
farmers mentioned that post-harvest loss of faba bean 

occurred during storage (60; 41.67%) period, followed by 
at harvesting (25; 20.83%), threshing (20; 16.67%) and 
stacking (15; 12.5 %) stages, respectively. However, less 
than ten percent of the farmers reported that post-harvest 
loss of faba bean was happening during the transportation 
stage of the post-harvest chain (Table 4). 

 

Farmers Management Practices of Stored Faba Bean 

Insect Pests in Farta District 
Farmers in the study area used different management 

practices to manage insect pests of stored faba bean. These 
include the use of synthetic chemical pesticides, the use of 
botanicals in different forms and cultural methods such as sun 
drying. Besides, farmers also practiced the application of 
mixture of animal dung and urine in different parts of storage 
facilities, and use no management measures (Table 5).  
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Figure 7. The storage period of faba bean in the study area 

 

 
Figure 8. The purposes of stored faba bean in the study area 

 

 
Figure 9. The level of insect infestation in different storage 

period in un threshed form of faba bean in the study area 

 

 
Figure 10. Botanicals used in stored faba bean insect pest 

management of the study area, PAs= peasant association 

 

The majority (40; 33.33%) of farmers use no pest 

management measures for reasons like high cost, lack 

access and knowledge and skill to use synthetic chemicals. 

Considerable proportion of the farmers (30; 25%) used a 

combination of cultural and botanical methods. Besides, 

significant percentage of the (25; 20.83%), and (15; 12.5%) 

farmers used botanicals, and cultural methods to manage 

insect pests, respectively. However, few percentages (10; 

8.33 %) of them used synthetic chemical pesticides like 

Malathion 5% dust for management of insect pests of 

stored faba bean (Table 5).  

Among botanicals (25; 20.83%) used for protection of 

stored faba beans in the study area, Eucalyptus globlus was 

preferred first (18.32; 87.50% on average), followed by 

Croton macrostachyus (15.10; 72.50% on average) and 

Otostegia tomentosa (14.23; 68.33% on average). 

However, relatively the less preferred (< 7.8; 42% on 

average) botanicals were Clematis simensis and Melia 

azedarac (Figure 10).  

Among those cultural methods (15; 12.5%) used in the 

survey site, a greater percentage (35%) of the respondents 

on average used a mixture of animal dung and urine, 

followed by those used (24.2 %) mixing the faba beans 

with ash and sand. However, less than 14.5% of farmers 

used mixing the faba beans with small grains like millet as 

well as separating infested faba bean grains and exposed 

them to sunlight for immediate consumption (Table 6). 

 

Discussion 
 

In the present study, harvesting of faba bean was done 

in between November and January, and the majority of 

farmers harvested their faba bean grain in usual or 

optimum time (in December) fearing of insect infestation 

in the field and subsequent damage in storage that they 

previously encountered. This finding indicates that farmers 

have good indigenous knowledge regarding the harvesting 

period in relation to pest infestation, and reduction of the 

loss of grains by the pests, and the associated food 

insecurity. Promotion of this knowledge through 

awareness creation by the experts could have paramount 

impacts in stored grains protection. Similarly, it was 

revealed that harvesting of faba bean should be done at the 

appropriate stages when the leaves, and the pods dry out 

and when the grain moisture content is significantly 

reduced (Keneni et al., 2001). It was also reported that as 

Ethiopian farmers commonly harvest most crops after 

physiological maturity is attained and when the moisture 

content reaches as low as 13% or below (Ashagari, 2000; 

Mohammed and Tadesse, 2018). 

In the present study, the harvested faba bean was 

collected and stacked around the threshing field or living 

house for some days or weeks to make it dry enough before 

threshing and/or storage in different traditional storages on 

the survey site. This finding together with the above also 

indicates that farmers are wealth in different homegrown 

knowledge in association with pest protection, the 

associated loss and food insecurity. Similarly, it was also 

revealed that one way of reducing huge loss by pest 

infestation and improvement of income and food security 

is recognition, promotion, and utilization of indigenous 

knowledge, skills, and practices of farmers that they 

developed in handling, processing, preservation, and 

storage of food grains (Kuyu and Bereka, 2020). Proper 

drying of food grains prior to storage was also reported to 

be one of the cultural control methods in which farmers in 

Ethiopia has been using to control pest infestation by 

reducing moisture content (Getu, 1993; Kuyu and Bereka, 

2020). Mohammed and Tadesse (2018) also revealed that 

most farmers in Ethiopia were well acquainted with the fact 

that further drying after harvesting is very important for 

both successful threshing, and good storage without mold 

and insect development.  

Farmers used different storage methods (facilities) and 

stored their faba bean either threshed or threshed in the 

present study. Similarly, it was revealed that farmers in the 

different parts of Ethiopia has been using different 

traditional storage facilities (indoor or outdoor; gotera, 
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gotta, keffo, barrels, and underground pits among others) 

to store their grain in different forms (Tadesse, 2008; 

Mohammed and Tadesse, 2018). Bachewe et al. (2019) and 

Dubale (2014) also reported as different type of traditional 

storage structures were used to store different types of 

grains in various parts of Ethiopia. 

Being the most commonly used storage method of 

outdoor Gota by farmers for storing their faba bean grains 

in the current study might probably be related its better 

protection, as it was ventilated in outdoors than the rest of 

the storages avoid it as is redendency. Awareness creation 

and encouragement of farmers to use outdoor Gota, among 

other promising practices mentioned above, therefore, is 

very imperative in connection with reduction of stored 

grain loss by the pests, and the associated food insecurity. 

Nukenine (2010) also reported that different factors such 

as the type of storage structures used, the duration of 

storage and the storage management implemented prior to, 

and during storage could influence storage losses. It was 

also indicated that subsistence farmers in developing 

countries rely on traditional storage structures, which are 

vulnerable to bruchid attack, with some exceptions like 

gota and gotera outdoor (Dubale, 2014; Yemane, 2013).  

Threshing was done most commonly by the livestock, 

followed by beating with sticks both of which might lead 

to significant damage to the grain. This damage could in 

turn lead to rapid pest infestation and mold development 

that could heighten further loss and the resultant food 

insecurity. This calls for enhancement of traditional 

threshing methods by concerned body. Similarly, it was 

reported that most of the traditional threshing practices 

(beating with sticks, animal trampling, and a combination 

of both) cause much loss to the grains quality via the 

scattering of grains out of the threshing floor and 

contamination with the waste of trampling animals 

(Mohammed and Tadesse, 2018). Hiruy (2018) was also 

reported that poor grains handling practices during 

harvesting and threshing, among others, are responsible for 

increasing pests’ proliferation, especially secondary pests 

during storage, as they could have led to grains mechanical 

damage that could favor secondary pests.  

In accordance with various purposes' storage mentioned 

by farmers in the present study, it was also shown that 

farmers stored bean seeds for different purposes such as for 

home consumption, as a source of seed for next planting, and 

to speculate the selling price (Jones, 1999; Chakraverty et 

al., 2003; Utono et al., 2013, Hiruy, 2018). In spite of the 

intended purposes of storage by the farmers, the stored faba 

bean grains were used commonly for animal feeds and for 

improving soil fertility due to series attack of pests after 3 

and 7 months storage period both in threshed and un 

threshed forms, respectively in the current study. This is an 

implication for presence of great loss of the faba bean grain 

to which farmers have invested their knowledge, energy and 

money due to pests and as the impact of pests be significant 

under traditional food grain storage of the study area. This 

also suggests the presence of a need of improvement of the 

existing farmers’ storages to preserve food grains for longer 

period with minimal loss and food insecurity problem. 

Similarly, Mboya (2011) also shown that traditional storage 

methods reduced stability, promoted vulnerability to pest 

attack and increased food insecurity of the farm households. 

Consistently, farmers’ traditional storage structures were 

revealed to be poorly built and do not provide sufficient 

protection to the stored grains from pests, in developing 

nations, including Africa (Manandhar et al., 2018).  

Being the major problem of insect pests in the stored 

faba bean of the different pests under traditional storage 

conditions in the present study, is in accordance with 

findings of pervious researchers (Tadesse, 2008; Dubale, 

2014; Hiruy, 2018), in which insects were reported to be 

responsible for the major grain losses in Ethiopia. This 

suggests the presence need to give greater emphasis for 

management of stored grain insect pests with among 

others, to reduce grains loss and the associated food 

insecurity of farmers. It also calls for the improvement of 

the existing farmers’ pest management practices of the 

study area, to achieve better grains' protection against 

insects, and improve farmers’ food and income security.  

The majority of farmers stored their faba bean grain for 

about 6-12 months starting from December to January in 

the present study, which is in accordance with the finding 

of previous scientists (Utono et al., 2013; Nukenine, 2010). 

Similar surveys in Rwanda also showed that 63.8% of the 

farmers stored common bean for 6 to 12 months 

(Umubyeyi and Rukazambuga, 2016). 

In the present survey, in spite of the different traditional 

practices used by the farmers to protect their grains, the 

level of insect pests infestations were found to be high both 

in the threshed and un-threshed form of Faba bean stored 

in about 3-12 and >7 months storage period, respectively. 

This suggests the existence of significant loss of stored 

faba bean and the associated food insecurity problem in the 

study area, for which farmers were invested time, 

knowledge, energy and money. Accordingly, earlier 

researchers (Nukenine, 2010; Kasozi, 2013) have also 

shown that as the level of insect pests infestation increased 

with increased times of storage stored faba beans. This high 

insect infestation level might be probably because, when 

grains are stored for a long period, the respiration by the 

insects and molds within the grain, and the grain itself 

elevates the carbon dioxide, relative humidity and 

temperature levels in the storage environment, which could 

in turn favor further pests’ development (Christensen and 

Kaufmann, 1965; Hiruy, 2018). 

In accordance to the result of the current study 

regarding grain losses at different post-harvest stages, the 

maximum losses have been reported to be occurring during 

storage on the post-harvest system in Ethiopia 

(Mohammed and Tadesse, 2018).  

Most farmers in a current study perceived that 

insecticides were expensive, less accessible and not easy to 

use, and hence, they did not prefer to use them. This might 

probably be due to different reasons such as a knowledge 

gap regarding wise use, and choice of selective 

insecticides. Similarly, it was revealed that most farmers in 

developing countries generally lack knowledge in the 

handling, and application of chemical insecticides (Atreya 

et al., 2011), which might cause health and environmental 

effects (Manandhar et al., 2018). This suggests the 

existence of the need to offer training for farmers on the 

safe use and choose of selective  insecticides with minimal 

effect on non target organisms health and environment. 

Among the pesticidal botanicals, Eucalyptus globlus was 

preferred first, followed by Croton macrostachyus and 

Otostegia tomentosa in the present study. These variations 
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in preference pesticidal plants by the farmers could probably 

be due to their variation in their efficacy against insect pests 

of stored faba bean. This finding suggests the presence of 

potency of the aforementioned three botanicals in protection 

of insect pests of stored faba bean and their loss as well as 

food insecurity of poor farmers. Similarly, pesticidal plants 

and other traditional pest management practices, which are 

eco-friendly, economical, and usually target specific and 

most are essentially nontoxic to animals and humans, have 

been suggested for use in storage pest management 

(Kamanula et al., 2010; Stevenson et al., 2017). Yemane 

(2013) also reported as various botanical insecticides were 

preferred by farmers, since they were effective against 

oviposition and emergence of adult bruchids. Olayemi et al. 

(2012) also demonstrated that application of botanicals were 

promising and effective to manage bruchid insects.  

Following the use of no management measures, 

considerable percent of the farmers used a combination of 

cultural and botanical methods to manage insect pests of 

stored faba bean. A significant percentage of farmers also 

used botanicals to protect their stored faba bean from insect 

pests in the present survey. This suggests that these 

traditional practices were promising pest management 

options for protection of stored faba bean. Thus, improving 

the effectiveness these practices by integrating with other 

safe and effective practices (for example, by integrating 

with outdoor ventilated Gota and use of resistant varieties) 

and promoting them might have significant impact in 

stored faba grains protection from pests. This in turn 

reduces the grain loss by the insects, and   the associated 

food insecurity of the study area, in particular and Ethiopia, 

in general. Accordingly, it was also revealed that a little 

improvement in storage structures coupled with sound 

hygienic measures and other cultural practices can lead to 

significant reduction in storage loss of grains (Tadesse, 

2003). Similarly, it was reported that improvements to the 

main storage structure used by the farmers and using 

locally available plant materials and cultural methods 

instead of chemicals could help to improve farmers’ food 

security (Utono, 2013). It was reported that smallholder 

farmers in Africa have been using different traditional 

practices which include the use of various pesticidal plants 

and wood ashes among others, for the control of storage 

pests (Kamanula et al., 2010). 

 

Conclusion and Recommendation 
 
In the current study it was possible to recognize that 

farmers had worthy indigenous knowledge concerning 
different cultural practices. That means farmers had good 
indigenous knowledge regarding harvesting period, 
sufficient grain drying and the use of outdoor ventilated 
gota and botanicals, among others in relation to reduction 
of pest infestation. Besides, Eucalyptus globlus, Croton 
macrostachyus and Otostegia tomentosa, respectively, 
were the three most botanicals preferred and are used by 
the farmers in the study area and thus, suggested being 
potent. Thus, improving the effectiveness of these practices 
in an integrated fashion, for example, integrating the 
outdoors ventilated gota with the use of resistant varieties, 
and the aforementioned potent botanicals is very 
imperative. This, in turn, could be very vital in promoting 
these promising indigenous practices and might have a 

significant impact on stored faba bean grains protection 
and the associated food insecurity of poor farmers of the 
study area, in particular, and Ethiopia, in general. 
Consequently, there is a need of improvement and 
promotion of such promising traditional practices of 
farmers by concerned bodies to achieve better protection of 
their grain from insect pests and improvement of income 
and food insecurity.  

Furthermore, the most commonly used threshing 
methods of faba bean (using livestock, followed by beating 
with sticks) were suggested to cause significant damage to 
the grain in the current study. This damage could in turn 
lead to rapid pest infestation and mold development that 
could heighten further loss of the grain during storage. 
Therefore, alternative threshing methods that reduce 
damage to the grain should be designed and introduced to 
the farmers of the study area by the concerned body.  

In the present study, it was also possible to notice that 
the stored faba bean was attacked by different pests, 
especially bruchid weevils, i.e. Callosobruchus species 
were reported to be the major problem according to the 
respondent Farmers. Besides, in spite of the different 
traditional practices used by the farmers to protect their 
grains from pests, the level of insects infestations were 
found to be high in threshed and un threshed form of faba 
bean stored after 3 and 7 months storage periods, 
respectively. Moreover, the stored faba bean were used 
commonly for different purposes such as for animal feeds 
and improving soil fertility than the primary planned goals 
of storing it by farmers, due to series attack pests after 
extended storage period. Accordingly, presence of 
considerable loss of the faba bean grain due to pests, and 
the associated food insecurity problem to which farmers 
have invested their knowledge, energy, time and money 
was also suggested in the study area.  

As a result, the farmers’ traditional practices were 
ineffectual for reasonable safeguard of stored faba bean 
from insect pests for elongated storage period and the 
associated food insecurity. Thus, planning effective stored 
faba bean pests management strategies in the study area is 
needed. In addition, improving the existing farmers’ 
traditional storage structures and other non-promising 
traditional practices is required. Moreover, delivery of 
training to farmers and extension workers on safe 
management of insect pests of stored faba bean under 
farmers’ traditional storage conditions is desirable. 
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