
 

 

Promoting local innovation for Food and Nutrition Security 
(Proli-FaNS)  

 

Detailed documentation of 12 local innovations 

identified at the 

Mertulemariam (Enebse Sar Mider) action-learning site, 

Gojjam, Amhara Region 

 

 

Compiled by  

Birhanu Muket, Desta Aschenaki, Hayleyesus Ebabu and Temesgen Abye 

 

June 2019 

Addis Ababa, Ethiopia

Ms Sifrash Mengesha, farmer innovator in using botanicals to make local soap 
(Photo: Beza Kifle) 

	



I. Introduction 
Enebse Sar Mider (ESM) is one of 18 districts (woredas) in East Gojjam Zone of Amhara 
Region of Ethiopia. The capital of the district, Mertulemariam, is situated 195 km north of 
Debra Markos (the capital of East Gojjam Zone), 185 km from Bahir Dar (the regional 
capital) and 365 km from Addis Ababa (the capital of Ethiopia). ESM District is bounded by 
Enarj Enawga District to the south, Goncha Siso Enesie District to the west, South Gondar 
Zone to the north and South Wollo Zone to the east. 

The district ranges in altitude from 950 to 3500 m above sea level and covers almost all agro-
ecological zones of Ethiopia: Wurch (>3200masl), Dega (2300–3200masl), Weyna Dega 
(1500–2300masl) and Kolla (500–1500masl). Similarly, the landscape is highly dissected 
with mountainous (43%), undulating (38%) and flat (19%) terrain. This implies that mixed 
farming without proper soil and water conservation will result in land degradation. The total 
population of ESM District is estimated at about 200,000 people.  

The Alem Birhan Self-Help Community-Based Development Association (ABSHCBDA), 
locally called “Alem Birhan”, is a community-based nongovernmental organisation (NGO) 
established in February 2005. The Ethiopian NGO Agri-Service Ethiopia (ASE) supported the 
community for more than a decade so that it could build up its own cooperative with multiple 
functions. The Alem Birhan Association is one of the components of the cooperative and was 
set up with the overall aim of supporting the community members in addressing their needs 
and priorities. 

The Proli-FaNS project in Ethiopia is implemented in two action-learning sites: one in Axum 
in Tigray Region in the north of the country and one in ESM District in Amhara Region in the 
centre of the country, specifically in three kebeles1 (see Annexes 2, 3 and 4). In each kebele 
(ward), 14–25 members from different age groups and sexes are involved in the innovation 
work (see Annexes 2, 3 and 4). The proportion of women involved in the innovation work in 
one of the kebeles (010) is 57%, while it is 18% and 24% in the other two (Annex 4). 
Originally, 20 innovations were documented but the number was reduced to 12 innovations, 
as some of the innovations had already been documented during earlier projects and others 
had incomplete information (Annex 1). Some of the innovations are already spreading widely 
in the communities, while others are still confined to the households or groups directly 
involved in developing the innovations (Annex 5). 

The documented innovations of individuals and groups are generally concerned with crop 
protection, diversification and intensification of crop production, soil fertility improvement, 
livestock husbandry, and alternative food and energy sources in the framework of food and 
nutrition security. 

The farmer groups meet periodically for discussion and experimentation, usually twice a 
month, in a “Farmer Field School” (FFS) mode. However, some informal discussions 
between individual innovators take place during the farming activities and holidays. The 
research findings of the farmers are usually demonstrated to the local community during field 
days and training workshops with the facilitation of the local Development Agents assigned 

																																																													
1Lowest-level unit in the Ethiopian administrative structure, similar to a ward. 
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by the District Office of Agriculture. The feedback from community members helps improve 
the quality of the experimentation and findings.  

For Participatory Innovation Development (PID) processes, the community groups identified 
four issues related to intensification of production, improvement of beekeeping, crop 
protection and production, and local soap making. The partners involved in the 
experimentation include farmers and staff from the District Office of Agriculture, the local 
research institution, an institution of higher education and NGOs. This joint experimentation 
has multiple advantages for information exchange and adding value to the local innovations, 
but has also some challenges related to weak partnership principles mainly among the 
government institutions. 

Generally, the various grassroots innovations have contributed to improving local food and 
nutrition security. Moreover, many of the farmer innovators (female and male) are engaged in 
experimenting on and further developing a variety of innovations. In other words, they are not 
confined to working on a single innovation and improving it with some visible and invisible 
ingredients. These innovators are thus transforming their livelihoods and serving as 
champions and agents of change in the community. Furthermore, the joint experimentation 
within the FFSs has not only improved the quality and speed of obtaining local research 
results; it has also developed trust within the community to readily try out and adapt the 
different innovations. 

II. Innovations identified in Enebse Sar Mider 

1. Botanical pesticide to control rats  

In rural Ethiopia, rats are a serious problem in both the farm homestead and the fields. It is 
estimated that crop damage by rats accounts for up to 20% of the pre- and postharvest losses. 
In their homes, the farmers usually use cats to control rats but also use some toxic drugs that 
are dangerous to human and livestock health and pollute the water. The drugs are often 
smuggled illegally into the country. The local communities are gradually becoming conscious 
about the safety issues related to the drugs. 

Accordingly, 17 farmers in Kebele 022 – including men, women (3), young and old farmers – 
experimented with different plants to kill rats. Finally, they found that the combination of 
wild onion – locally known as yegibb shinkurt (Crinum abyssinicum) – and sesame can easily 
kill the rats.  

Generally, the sequence they use to prepare the botanical pesticide to control rats is as follows 
(as shown in the photos): 
• The farmers collect the medicinal plant (yegibb shinkurt) from their surroundings. 
• They grind the leaves of the plant. 
• They expose the ground plant material to the air for drying without being in direct 

sunlight. 
• The poisonous substance is then combined with sesame or roasted wheat and put in 

places where the farmers expect to find rats. 
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Most of the farmers experimented in their respective fields prior to informing the local 
community. During field days, they demonstrated their results to about 100 farmers from the 
locality. Some of the questions asked during the demonstration concerned the time needed to 
process the botanical pesticide and how it is preserved; these questions are inputs into the 
local experimentation process.  

This botanical control of rats has multiple benefits: i) the risks to humans and livestock have 
been lowered, as experienced on the farmers’ regular experimentation; ii) the potential loss of 
crops (up to 20%) was reduced, while income (or family consumption) from crop production 
increased and expenses for the purchased drugs were avoided; and iii) community members 
can easily apply this innovation because the plants needed for it are readily available on 
nearby private and communal land. 

A fundamental challenge is that many farmers still use the toxic drugs despite the risks to 
human and livestock health and the environment. But even with use of the botanical pesticide, 
high consumption of the wild onion may result in its decline in the long term, if it is not 
deliberately planted. Moreover, the preparation of the botanical pesticide demands much 
labour and time. Some individual farmers have tried using the root (rather than the leaves) of 
the wild onion and have dried it and combined it with some grain to kill the rats, which does 
not take so long as the process described above. 

A combination of interventions would help diffuse this innovation, including awareness 
raising by Development Agents on safety issues related to using toxic chemicals, increased 
frequency of demonstrating farmers’ experimental results at different locations, and 
stimulating the production and marketing of the botanical pesticide as a commercial business.  

 
Figure 1: Process of preparing the botanical (Crinum abyssinicum) to control rats 

2. Controlling pests in boleke (haricot beans) 

Haricot bean is highly embedded in the livelihoods and sociocultural settings of the local 
communities in ESM. It is a very common source of nutrition in the diets of the people, 
irrespective of wealth rank. The plant can grow under different agro-ecological conditions 
with relatively poor soil fertility and is fairly resistant to drought. The frequency of ploughing 
for haricot plant is relatively low compared to other crops; hence, it is a “poor-friendly” crop. 
The plant is widely used in crop rotations to improve soil fertility by fixing nitrogen. Finally, 
it is a cash crop that can generate some income for small-scale farming households.  
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Unfortunately, in recent decades, there has been a declining trend in ESM in growing haricot 
bean, and some farmers are ceasing to sow it entirely because of frequent crop failures caused 
by pest infestation. The community thinks that the growing infestation by pests is probably 
caused by climate change. The unreliable rainfall with prolonged dry periods has created an 
enabling environment for the outbreak of crop pests.  

Attempts to control the pests with chemical pesticides have not been very successful because 
of a combination of factors. The chemicals are too expensive to be widely adopted by the 
community members. Unless the chemicals are widely applied, they will not be effective, as 
the pests occur in outbreaks and this demands government support. In addition, many farmers 
are becoming conscious of the health and environmental impacts of the chemicals, including 
their impact on beekeeping, and there is therefore less demand for the chemicals.  

These pressures and priorities stimulated a group of 14 farmers in Kebele 010 to experiment 
with pest control in haricot bean; eight of the group members (57%) are female (Annex 4). 
The Alem Birhan Association divided the group into three subgroups according to the 
proximity of their villages. The subgroups come together to experiment with botanical 
pesticides at intervals ranging between once a week and once a month.  

Already, among the experimenting farmers, some individuals have taken personal initiatives 
to control the pests using different botanicals. In other words, the group experimentation is a 
continuum of individual informal initiatives – a very cost-effective and flexible way for 
farmers to experiment. Accordingly, the group has capitalised on two botanicals, namely 
yegibb shinkurt (Crinum abyssinicum) and yazo hareg (Clematis hirsute Perr). The leaves of 
these two plants are chopped and then sieved to separate the liquid from the plant residues. 
The mixture is spread over the areas affected by the pests.  

Already the farmer group has observed the experimental results tested by the different farmers 
with their success stories. Other farmers in the vicinity have also observed the results and 
asked the innovators for assistance in preparing the botanicals. Some farmers were asking for 
a pest-control service, for which they say they are prepared to pay. Over time, the results of 
the farmers’ experimentation have been demonstrated during field days attended by a total of 
about 80 farmers (45% of them female). The demand for treatment with the botanical 
pesticide is high in the community, while some farmers are trying it out on their own, based 
on what they learned during the demonstration. Others are expanding the use of the botanical 
pesticide to control pests in other crops, e.g. in tomato and potato attacked by similar and 
different pests.  

However, the botanical pesticide has various challenges. Firstly, there is mismatch of the high 
magnitude of pest infestation, on the one hand, and the low availability of the botanical 
pesticide with appropriate tools to apply it, on the other. Secondly, the availability of the 
botanicals is reportedly declining and the farmers have to travel longer distances to find the 
plants. Moreover, the plants are available only during specific seasons and might disappear 
with prolonged drought. Thirdly, the preparation of the botanical pesticide demands much 
time and energy for full-time farmers. 
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3. Postharvest handling of tomato 

Generally, tomato is grown in ESM over a wide range of agro-ecological conditions, mainly 
in the Wurch and Dega highlands. It is used as food and as a cash crop and also for livestock 
feed. It can easily be damaged during storage. To solve this problem, a woman innovator Ms 
Tekle Gidey from Mertulemariam (ESM) tried to improve postharvest handling of tomato.  

Tekle is 48 years of age with a family of nine people. She has some livestock and a total farm 
area of about one hectare, which would classify her as a middle-income farmer in the area.  

This is how she experimented to see whether her idea would work:  
• She picked mature tomatoes from the field. 
• She washed the tomatoes with hot water. 
• She cut the tomatoes into slices. 
• She exposed the tomato slices to sunlight. 
• She added some table salt after the tomato slices had become dry. 
• She ground the dried tomato slices into powder. 
• She put the tomato powder in a plastic bag with a capacity of 5kg for later 

consumption. 

 

 

 

 

 

 

 

 
 
 

Figure 2: Equipment used to lengthen the shelf life of tomatoes 

The tomato powder is used for making bread, porridge and a beverage, together with other 
crops as nutritious food. Tekle demonstrated her innovation to other women in her locality 
and it has gained wide acceptance. 

She has also used a similar process for postharvest handling of potatoes and uses potato 
powder as an ingredient to prepare bread and the traditional beer known as tella (see Fig. 3). 

Spoon to add salt to the dried tomatoes 

 

Knife to slice the tomatoes  

 

Large plastic sheet on which the sliced tomatoes 
are dried 
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Figure 3: Tekle (on the left) with her food and beverage demonstration  

4. Preventing weevil damage to grain in storage 

Historically in rural Ethiopia, postharvest damage by weevils (neqez) and other insects in 
stored crops destroys up to 20% of the crop yield. To alleviate this problem, women are 
responsible and main experimenters on storage issues such as in use of ash powder, repellent 
leaves and smoke. With the strategy of modernisation and transformation of agriculture in 
Ethiopia, the use of chemicals against storage pests has been highly promoted. However, this 
has led to some undesired outcomes. The price of the chemicals has been rising year by year; 
the chemicals are not easily available; the farmers and other consumers have become 
increasingly aware of the health risks of the chemicals in the food chain; and many farmers, 
including women, have forgotten the indigenous practices to protect crops in storage.  

A group of farmers in an FFS in Lay Michael Ward (Kebele 018) came up with a research 
agenda to control damage by weevils in stored barley, wheat, teff and peas. The FFS includes 
25 farmer researchers, about one quarter of whom are women (Annex 3).  

Prior to the experimentation, the FFS members brainstormed about the potential plants to 
control the pest. Some shared their private experiences with different types of plants: the 
medicinal plants for humans and livestock, poisonous plants used for fishing and plants not 
palatable for livestock. The farmers eventually agreed on three plants to use in the 
experiment, namely merz (Carrissa schimperi), kinchib (Kleinia spp) and erret (Aloe vera L.). 

For the process of experimentation, the FFS members collected the materials they needed: 
five small locally made clay pots for storing the seed, five spoons, five serving dishes, five 
metres of clean cloth for covering the pots, and 7.5 kg of pure wheat seed. They collected the 
leaves of merz, kinchib and erret, dried them separately in a place without sunlight and then 
ground the botanicals into powder form. They also collected wheat affected by weevils in 
order to obtain weevils for the experiment. 

Bread	with	potato	
floor	+	wheat	flour	

Local	beverage	
from	beetroot	

Local	beverage	with	an	
ingredient	of	tomato	

powder	



Proli-FaNS	Ethiopia:	innovations	identified	in	Enebse	Sar	Mider	
	
8	

The small clay pots have the local name gushgush (see Fig. 4). Each gushgush can hold one 
plate of wheat. For their experiment, the farmers decided that, with each plate of wheat put 
into a gushgush, 120 weevils and one cup of the powder made from the botanical pesticide 
would be used. 

 

 

 

 

 

Figure 4: Gushgush 
 
In the experiment, the farmers had five treatments: 

1. The cereal with an industrial chemical known as “Karate” was put into the gushgush; 
2. The cereal with merz powder was put into the gushgush; 
3. The cereal with kinchib powder was put into the gushgush; 
4. The cereal with erret powder was put into the gushgush; 
5. The cereal was put alone in the gushgush without any chemical or plant powder. 

As can be seen in Table 1, the industrial chemical showed constant positive results, while the 
impact of the botanicals slowly increased and they become effective on the third day.  

The FFS members also experimented individually at their respective homes using wheat 
intended for sowing. Because of the poisonous nature of the botanical pesticides, the farmers 
were not sure about the health risk if they used the botanicals in grain stored for food. This 
suggests that further research is needed in collaboration with other organisations in order to 
test the health risk of the botanicals for cereals to be eaten by humans. Moreover, the farmers 
also saw a challenge in the time and labour needed to prepare the botanical pesticides. 

This way of protecting stored cereal crops from weevil damage has multiple advantages in 
improving crop productivity, increasing income and contributing to food and nutrition 
security, as the FFS farmers demonstrated to more than 180 household heads. This innovation 
in crop protection has the following fundamental implications: 

• The self-made botanicals are functionally replacing the purchased chemical pesticides.  
• The combination of botanicals used varies from place to place depending on agro-

ecology and availability of plants. This flexibility is an option to adapt accordingly. 
• Erret may be more appropriate to use as a biopesticide, as it has lower health risks than 

the other botanicals and can be easily grown at the homestead or in the fields as 
conservation measure along the contour lines. 

Table 1: Impacts of different treatments on weevils in wheat 

Treatment No. Date Merz Kinchib Erret Karate Impact 

1 09/05/2016 72 
48 

58 
62 

-- 
120 

120 
-- 

Dead  
Not dead 

2 11/05/2016 98 85 -- 120 Dead 
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23 35 120 -- Not dead 

3 13/05/2016 116 
4 

106 
14 

72 
48 

120 
-- 

Dead 
Not dead 

4 15/05/2016 120 
-- 

116 
4 

118 
2 

120 
-- 

Dead 
Not dead 

5 17/05/2016 120 
-- 

120 
---- 

120 
--- 

120 
-- 

Dead 
Not dead 

5. Planting vegetables in a sack filled with fertile soil 

Currently, landlessness in rural areas – mainly among the youth – is a serious problem in the 
country. Some of the political unrest in rural Ethiopia is attributed to the high rate of youth 
unemployment and rural–urban migration. Scarcity of land for farming is exacerbated by 
expansion of settlements, land degradation and population growth.  

The idea of the innovation – planting vegetables in a sack filled with fertile soil – was brought 
to ESM by a farmer living in Kebele 022 who, when visiting Addis Ababa, had observed 
some urban farming: growing of vegetables in plastic jars. The farmer shared the idea with 
some other farmers in the community and the Alem Birhan Association helped organise a 
group of 17 farmers (14 male and 3 female) to experiment on the new idea. The group was 
divided into three subgroups of villages in different agro-ecological zones (Dega, Weyna 
Dega and Kolla).  

The farmers in the subgroups prepared a fertile soil by combining some sand, compost and 
manure in each sack (quintal) and sowing 25–30 cauliflower seeds. The cauliflower grew 
easily, fed only by rainfall and a little supplementary watering. Some group members were 
keen to try this out in their respective homesteads using different sizes of sacks and broken 
plastic jars. After these members had demonstrated what they had done, many resource-poor 
women, youth and young students were motivated to apply the fundamental principles and 
functions of the innovation. It was estimated in the group of farmers that about 25–40% of 
them now apply this practice, while more than 50 households outside of the group have 
adopted the technology. Farmers reported that, from the annual production of cauliflower 
from only one sack in the experiment, it was possible to earn up to 240 Ethiopian Birr (€7.40). 

The diffusion of this idea from urban to rural areas has multiple benefits: 
• It creates better access to healthy and nutritious food. 
• It generates income and stimulates some savings for livelihood diversification. 
• It stimulates many farmers to efficiently use their homesteads for horticulture. 
• It creates competition, mainly among the women, in adopting and adapting the 

innovation. 
• Many students in the families involved were motivated to help support their family 

using this innovation. 

The innovation still needs some monitoring, follow-up and demonstration for further 
diffusion. It also needs further documentation on the diffusion and impacts at household level. 
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Figure 5: Process of planting vegetables 

6.  Making fuel (gasoline) from weeds 

Shortage of fuelwood is a serious problem in rural Ethiopia because of the expansion 
of agricultural land and settlements at the expense of forest areas. Moreover, 
deforestation, land degradation and climate change are leading to diminishing 
sources of energy for fuel. Ethiopia is importing gasoline and distributing it on a 
subsidised basis to households, mainly for cooking and lighting. There is also a 
widespread introduction of energy-saving stoves and solar lamps in rural 
communities. The rural electrification strategy is promising but there are frequent 
interruptions; thus, it is not reliable. At the same time, crop and livestock production 
by small-scale farming households has been declining, partly because of infestation 
by different types of weeds in the crop and pasture lands. 

The idea of using weeds to make fuel came first from a male farmer called Andage 
Yigremin in Kebele 010, who had first experimented with it and then shared the idea 
with the local FFS for further investigation. A group of farmers in the ward (Annex 
4) collected seed of the weed locally known as amikala (Hygrophilla auriculata), a 
thorny evergreen bush usually infesting crop and pasture lands. This plant is 
available year-round but particularly during the wet season. They roasted the 
collected seeds so that these would be easier to grind in a mortar. They collected the 
mass in a container to separate the residue from the oil. With one glass (0.5 litre) of the 
seed, the farmers could produce two coffee cups or 0.15 litres of gasoline. They used the oil 
for lighting in the home. The group showed their findings to about 60 other community 
members during field days. These people appreciated the innovation and developed some 
confidence in the competence of farmers to solve their own problems. Some suggested that 
this innovation is a good alternative to energy sources from industrial products.  

The development of this alternative energy source has multiple benefits: 
• Farmers developed confidence to find alternative sources of energy in their locality. 
• The harmful weed was changed into a useful source of energy. 

	
Compost 	Topsoil 

	

	
Sack 

	Sandy soil 	Final stage 
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• Collecting the seed to make fuel diminished infestation by the weed in crop and 
grazing lands. 

• The technology is very simple to be easily adopted by individual farmers irrespective 
of wealth rank or land ownership. 

• This innovation serves as a springboard to innovate with a wide range of alternatives in 
the locality. 

Adoption of the innovation is very low, no doubt because of the existing energy sources 
available. Moreover, the new technology produces much smoke and demands some labour in 
processing. However, it could be an alternative when other sources of fuel become scarcer. 

 
 
 
 
 
 
 

Figure 6: Amikala seed and mortar 

7. Making soap using local plants 

In rural Ethiopia, various medicinal plants for humans and livestock are also used for washing 
household utensils and clothes. For example, a widespread plant used to wash household 
utensils is grawa (Veronia amygdalina). Similarly, for washing clothes, it is very popular to 
use endod (Phytolacca dodecandra). Scientifically, it has been found that endod is useful to 
control schistosomiasis (bilharzia). Gradually, with modernisation and the market economy, 
industrially made commercial soap was introduced. Currently, the farmers in ESM are facing 
two challenges: the price of the commercial soap is rising, while the indigenous multipurpose 
plants are declining with expansion of agriculture and settlements and with climate change. 

The idea of making soap from local plants came from a woman called Ms Sifrash Mengesha 
in Kebele 022. Every two weeks, her household uses up to four bars of soaps, each of which 
costs 12 Birr; thus, her monthly expenses for soap were as high as 100 Birr. She introduced 
the idea to the Addis Alem FFS, in which the male and female members started 
experimenting with different plants to produce local soap. 

Before collecting the plants, the FFS members brainstormed to investigate the status of endod 
in their surroundings. They found that, over time, the coverage of endod has decreased but it 
is still available mainly in the fences of many individual households. The plant is evergreen 
and drought resilient and is not eaten by livestock. They also identified a second plant to be 
tried: inboye (Solanum incanum). The idea of using this plant came up because, historically, 
the seed of inboye is used to tan leather. This plant is also easily available in different spots 
including degraded riverbanks, roads and settlements and as a weed in crop-farming areas. 
Also this plant is not eaten by livestock. 
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Figure 7: Endod fruit    Inboye fruit Mixed product 

The FFS members made the soap as follows:  
• They gathered the fruits. 
• They ground the different fruits separately. 
• They exposed the ground fruits to the sun. 
• They pulverised the sun-dried plant materials. 
• They mixed the powder of each fruit in equal parts. 
• They added 250ml of water and mixed in half a water glass of powder (about 300 g). 
• They hand-moulded the soap. 
• They stored the soap in a shaded area (if the soap is in direct contact with sun, it will 

crack). During the winter (the dry and sunny season) the soap dries within three days 
whereas during the summer (the wet season) it takes about one week. 

The advantages that the FFS members see in making soap from local plants are the following: 
• It reduces the cost for soap. 
• Because of the better availability and more frequent use of soap, the clothing of 

community members is cleaner, which is healthier for the people. 
• It is free of chemicals and thus safer for human health and environmentally friendly. 
• It can be made from materials that are easily available and are local weeds. 
• Because of the medicinal nature of the plants, it kills any pests in the clothes. 

The FFS’s demonstration of the innovation attracted many farmers and also stimulated 
revitalisation of the use of local plants. The young farmers were greatly impressed by the 
multiple functions of the local plants, which can also be used for washing. It would be 
worthwhile to document how the innovation is diffusing in the community and if community 
members are also revitalising the use of endod for washing clothes and other challenges they 
encounter.  

8.     Controlling a livestock-killing parasite (alekit) 

Livestock and livestock products form the backbone of the rural economy in Gojjam for 
income generation, ploughing, manuring and as a component of the traditional diet. With 
climate change and shortage of rainfall, the livestock sector of the rural economy is proving to 
be more drought resilient than is crop production. 

However, there are also risks in raising livestock, mainly on account of prolonged drought 
periods, spread of diseases and shortage of fodder. It is becoming a rule rather than an 
exception that households are short of livestock because of animal deaths caused by different 
diseases. This leads to greater food and nutrition insecurity in the rural communities. Usually, 
big and small rivers and communal ponds are used for watering the livestock. However, 
during the dry season, many of the rivers carry little water and the ponds of water become 
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infested by a worm locally known as alekit, which can kill livestock, mainly the cows and 
oxen that form the foundations of the household economy.  

To overcome this chronic problem, some farmers from Kebele 022 have experimented with 
treatments using two plants – yegibb shinkurt (Crinum abyssinicum) and eucalyptus – either 
jointly or separately. 

For example, the process the farmers followed with yegibb shinkurt was the following: 
• They collected leaves and stems of the plant. 
• They cut the collected plant material and put it into the pond. 
• After 3–4 days, they removed the botanicals from the pond. 
• After this, they found that the alekit worms were killed and the animals could drink the 

water safely. 

The farmers tested this botanical treatment in ponds in two different locations and verified the 
effectiveness in killing the worms. During field days, they then demonstrated this to about 70 
other farmers from different villages. The positive aspects of the innovation are that it keeps 
the cattle safe and has led to increased production of milk and meat, which improves food and 
nutrition security. It also led to increased household income. It was estimated that, prior to the 
treatment, up to 50 cattle died annually in the ward because of alekit. 

However, the botanical treatment of the water has some challenges. While the pond water is 
being treated, it cannot be used for four days. Farmers have to take their animals to untreated 
water sources at times of water shortage, mainly during the dry season and droughts. Other 
problems identified are decline in availability of yegibb shinkurt (which is being used in many 
local innovations as an ingredient for biopesticides) and shortage of tools and equipment for 
safe processing of the biopesticide. 

9. Ploughing with one ox 

In rural Ethiopia, many resource-poor farmers in general and women household heads in 
particular experience a problem in terms of a shortage of oxen for ploughing. These farmers 
are obliged to enter into sharecropping arrangements with someone who owns oxen and must 
give sometimes more than half of their yield to the oxen owner. Because of this chronic 
problem, many farmers remain in a vicious circle of poverty. 

The local innovation of a one-ox plough was a breakthrough to help address this problem. The 
innovation was developed in Kebele 018 by the male farmer Wendale Sheferaw. He is 54 
years old and has a family of ten persons and a total of about one hectare for cultivation. He 
modified the ploughing equipment used for a pair of oxen so that it could be used with a 
single ox. His wife assisted him in the design of the equipment and in making the necessary 
tools available. Prior to the innovation, the family had been contracting out some of their 
small fragmented plots and had cultivated some plots by teaming up their single ox with the 
ox of another farmer in order to create a pair for ploughing. The farmer could not buy a 
second ox, as it was too expensive (up to 40,000 Birr). Unfortunately, the arrangement with 
the other farmer meant that the plots could not be ploughed in a timely way, as the oxen were 
used turn by turn on each farmer’s land. In view of the unreliable rainfall pattern, if a farmer 
cannot plough his fields in time, he runs the risk of crop failure.  
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Some of the benefits of the single-ox plough include: 
• It avoids that half of the yield has to be given to the shareholder. 
• It supports more production, higher income and greater food and nutrition security. 
• Timely ploughing and seeding helps to take advantage of the unreliable rainfall and 

reduces risk of crop failure. 
• It is easier to practise horticulture and agroforestry using a single-ox plough instead of 

a pair of oxen. 
• In view of the serious shortage of pasture/fodder, it is more efficient to keep only one 

ox instead of two oxen. 
• After having been used for ploughing and having been fattened, a single ox can be 

sold at a good price and then a new ox can be purchased at a lower price for the next 
ploughing season. 

• It stimulates the household to work hard for better income and livelihood diversity. 

The farmer demonstrated the innovation to about 150 other farmers in his community, but the 
diffusion of this innovation is very slow, mainly because there is a cultural taboo against 
using a single-ox plough. There are also challenges in using only a single ox to plough hard 
soils and stony areas. Moreover, women household heads with only one ox do not apply this 
innovation by themselves because ploughing is locally considered to be a man’s task. 

10.     Improving soil fertility with gergerat trees 

Land degradation is a serious problem in rural areas throughout Ethiopia. In Kebele 022 in the 
ESM action-learning site, there are many spots in individual plots and on communal land that 
have become unproductive and rock outcrops have appeared. Rainfall runs off quickly from 
these degraded areas and floods some downstream areas used by other farmers. This trend has 
led to reduction in household landholdings and even landlessness. However, some individual 
farmers have attempted to reclaim the degraded areas by planting an indigenous tree species 
known as gergerat (English and Latin names are unknown). The Alem Birhan Association 
encouraged the farmers in the FFS in Kebele 022 (Annex 2) to try this out. 

The farmer group identified a degraded area for testing and – if successful – demonstration. 
They dug numerous deep holes across the degraded land before the rain started so as to reduce 
runoff and trap soil. After about three weeks, during the rainy season, they planted the holes 
with gergerat trees with budding as propagation for the domestication of the wild plant. They 
added some compost to each plant to stimulate rapid growth. The gergerat and other small 
bushes grew quickly and the degraded land could soon be reclaimed. This brought several 
environmental and socio-economic benefits. The splash impact and runoff of rainfall declined 
because of the vegetation cover. More water percolated into the ground and created perennial 
streams for water consumption by humans and livestock and for supplementary irrigation. 
The fast-growing plants also serve as a windbreak, enhance biodiversity and provide a source 
of income from construction materials, fuelwood and fodder. Alem Birhan and the farmers in 
the FFS think that this new practice is worth mainstreaming into the watershed approach of 
the government extension services. If well coordinated at the local level, the increased use of 
this indigenous multipurpose plant could bring great benefits to the local communities. 
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Figure 8: Land planted with gergerat Degraded area 

11.      Soil and water conservation to make use of a gully 

This innovation was developed in Kebele 022, which is located about 13 km north of the town 
of Mertulemariam. The farmer innovator is Minale Wubet, who is 68 years old and has a 
family of nine persons (his wife and children). His farmland was located close to a large gully 
and, because of lateral erosion of the soil, the land was gradually being occupied by the gully. 
With the reduction in amount of arable land and in soil fertility, his overall crop yield 
declined over time and it became increasingly difficult to feed his family. Then he came up 
with the idea of constructing checkdams across the gully to protect his farm from further 
erosion and to reclaim the area occupied by the gully. With the help of considerable labour 
inputs by his family members, he constructed the checkdams over a long period of time 
embedded with the regular farming activities (ploughing, seeding, weeding). 

After the bench terraces had been made across the slope, it was possible to grow a 
combination of field crops, vegetables and some fruit trees in an agroforestry system. Prior to 
his innovation, the annual production from his farm had been insufficient to feed his family, 
so he had to supplement the household income as a day labourer and with the Ethiopian 
Government’s safety net programme. After his innovation in land husbandry, he could assure 
food and nutrition security for his family and could “graduate” from the safety net programme 
(i.e. his family no longer needed this external support). Moreover, he became a member of a 
grassroots institution for savings and credit and was thus able to diversify his household 
economy through both on-farm and off-farm activities. His farming system also became more 
resilient to the impacts of climate change. His innovation now serves as an example for the 
community and has inspired some individual farmers, specifically young farmers, to take their 
own initiative rather than depending on external support. No doubt, with the introduction of a 
tool bank in Kebele 022, the reclamation of gullies as has been done by Minale Wubet could 
be accelerated. 

12.     Making beetroot juice 

Under the Ethiopian Government’s strategy for food and nutrition security, homegardening is 
highly encouraged and is expanding in the rural areas. Accordingly, vegetables – including 
beetroot – are becoming a more important part of the diet of the rural people. The women 
innovator mentioned above, Ms Tekle Gidey, who innovated in the postharvest handling of 
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tomato and potato, has also developed a way of making juice from beetroot. She was 
motivated to do this because she was seeking a source of non-alcoholic beverage for children. 
In the community, tella (local beer) is a common beverage made from barley and sorghum, 
but it is alcoholic, and she wanted to make something that can be consumed by children. 
Some of the health benefits of beetroot are that it is an excellent source of folic acid and a 
very good source of fibre, manganese and potassium, it lowers the blood pressure and is said 
to slow down the development of dementia and prevent cancer (information from local 
training by NGOs). 

Tekle developed this procedure for making beetroot juice: 

• From her small garden for growing different vegetables, she harvested the beetroot 
and washed it. 

• In an uncovered pot, she boiled the beetroot and 
chopped it. 

• She poured the liquid into another metal pot 
container. 

• She kept the liquid for three days and then added 
some yeast and sugar. 

• After seven days, she kept it at ambient temperature 
and it was ready to drink. 

   
          Figure 9: Beetroot beverage 

Using five big beetroots (about 1.5 kg), she can make five litres of the juice. After it has been 
prepared, the beverage is stored in a clean container made of plastic for one or two weeks. 

She has shown her innovation to other community members, who seem to appreciate the juice 
highly, but there has been little adoption. It would be worthwhile to investigate why adoption 
has been so low in the community. 
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Annex 1: List of local innovations identified in the ESM action-learning site 

No
. 

Local innovation  Sex of 
innovator 

1 Controlling boleke disease Group 
2 Extending the shelf life of tomato F 
3 Controlling jibe Group  
4 Controlling rat by mixing kimbo juice with butter Group  
5 Controlling neqez Group  
6 Intercropping and mixed cropping M 
7 Planting different vegetables by filling with fertile soil in a sack Group 
8 Preparing diesel from amikala (also called mete arem) M 
9 Local soap production for health and income generation F 
10 Wheat and teff row planter from local materials such as highland plastic M 
11 Controlling animal killer alekit with local plants Group 
12 Curing chicken disease  Group 
13 Curing sheep gunfan (cough)  M 
14 Ploughing with one ox M 
15 Modified beehive and beekeeping M 
16 Improving soil fertility by using silt soil from rivers and gullies  M 
17 Improving soil fertility by planting gergerat tree on terraces M 
18 Planting gesho and other multipurpose trees and vegetables on terraces Group 
19 Preparing local beverage from beetroot F 
20 Using moringa, shibaka and fodder species instead of thorny plants/trees for fencing M 

Note: From the 20 innovations identified during the Proli-FaNS project in the action-learning sites in Ethiopia, 
12 innovations were selected for documentation because they are very relevant to food and nutrition security.  

Annex 2: List of Farmer Field School members in Kebele 022 (Zeweter Engembere) 

No. Name of farmer Sex Age No. of persons in family 
1 Amsalu Ejigu M 68 2 
2 Tena Yimer M 58 7 
3 Misaye Fiseha M 45 7 
4 Yeshachew Kasaye M 52 6 
5 Minale Wubet M 61 9 
6 Sifrash Mengesha F 45 6 
7 Wudu Tesfaw M 45 6 
8 Shamble Gelaye M 60 5 
9 Temechew Desalew M 65 5 

10 Amogesh Mengiste F 50 5 
11 Etagegn Atalay F 50 5 
12 Getahun Yalew M 42 7 
13 Damte Birhanu M 40 5 
14 Asredaw Teka M 45 5 
15 Tade Shiferaw M 45 6 
16 Mulat Aschenik M 43 6 
17 Mulu Asfi M 53 5 

 Average   51 6 

Note: Innovations tested: botanical pesticide, vegetables on sacks, making soap, controlling livestock-killing parasite, 
improving soil fertility, soil and water conservation 
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Annex 3: List of Farmer Field School members in Kebele 018 (Lay Michael) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note: Innovations tested: preventing weevil damage, single-ox plough  

Annex 4: List of Farmer Field School members in Kebele 010 
No. Name of farmer Sex Age No. of persons in family  Village  

1 Yeshanew Embiaw M 47 7 Mehaliga 
2 Banchey Tena F 27 1 Chenquer 
3 Birhanu Nega M 58 6 Mehaliga 
4 Wenden Abere M 41 8 Mehaliga 
5 Yasab Mekonen F 40 6 Mehaliga 
6 Jeberu Delenesa M 63 8 Mehaliga 
7 Achachew Tadele M 58 8 Mehaliga 
8 Belegi Ayelew F 45 3 Mehaliga 
9 Yerefu Ashegri F 48 2 Mehaliga 

10 Yemen Memo M 63 3 Mehaliga 
11 Enenw Mekonen F 48 5 Mehaliga 
12 Berki Yemenu F 45 3 Mehaliga 
13 Eteneshe Weti F 38 3 Mehaliga 
14 Ewawey Ayaliw F 37 4 Mehaliga 

 Average   47 5  

Note: Innovations tested: making gasoline, haricot bean disease control 

No. Name of farmer Sex Age No. of persons in family 
1 Getahun Terefe M 53 9 
2 Alewey Fentahun M 42 5 
3 Tobiaw Leben M 56 7 
4 Yegoraw Beli M 47 4 
5 Yersaw Demsi M 56 7 
6 Taye Munye M 56 6 
7 Temesgen Megaw M 43 5 
8 Asresaw Tefera M 48 8 
9 Emamaw Derese M 47 6 

10 Betaw Belay M 37 6 
11 Alebel Semi M 47 7 
12 Shabel Liben M 54 6 
13 Geremew Telahun M 53 6 
14 Adaye Asfaw M 53 4 
15 Wendale Sheferaw M 53 8 
16 Agagu Gebeye M 60 4 
17 Mulat Asamen M 50 7 
18 Mulat Yaregal M 38 4 
19 Desta Taye M 55 7 
20 Meseret Tadese F 45 2 
21 Muna Mekonen F 60 7 
22 Yerom Abebe F 55 3 
23 Yezab Derese F 35 3 
24 Webali Seraye F 65 4 
25 Tebelti Fentahun F 45 3 

 Average   50 5 
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Annex 5: Summary overview of innovations documented in ESM 
No. Local 

innovation 
Category Treatment  Functions Diffusion 

trend 
Challenges 

1 Botanical 
pesticide to 
control rats  
 

Crop 
protection 

Combination of wild 
onion and sesame  

Pre- and post-harvest 
loss control 
Minimise use of 
toxic drugs 

Low  Still use of toxic 
drugs 
Risks to human and 
animals 
Slow uptake of 
biopesticides 

2 Controlling 
pests in 
boleke 
(haricot 
beans) 
 

Crop 
protection 

Yegibb shinkurt and 
yazo hareg 

Food/nutrition 
Cash crop 
Improving soil and 
wider agro-ecology 
Drought resilience  

Widely 
spreading 

Uncoordinated 
application of 
pesticidal plants 
Still some use of 
chemicals 
Non-availability of 
good-quality seed 
Low market price 

3 Postharvest 
handling of 
tomato 

Crop 
preservation 

Different methods of 
preserving fruits and 
vegetables 

Food/nutrition 
Regulating market 
price  

Low Limited 
demonstration 

4 Preventing 
weevil 
damage to 
grain in 
storage 
 

Crop 
protection  

Botanicals merz 
(leaf), kinchib (all 
plant parts) and erret 
(branches) 

Food/nutrition 
security 
Reduce damage in 
the cereals in storage 

Medium Many farmers still 
use chemicals 
Farmers not aware 
how much 
biopesticide powder 
to apply 

5 Planting 
vegetables 
in a sack 
filled with 
fertile soil 
 

Horticulture  Planting vegetables 
in a sack filled with 
fertile soil 

Addresses landless-
ness 
More balanced diet  
Source of income 
Livelihood 
diversification 

Low Very poor 
demonstration 

6 Making 
fuel 
(gasoline) 
from 
weeds 

Energy 
source  

Making fuel 
(gasoline) from 
weeds (seeds of 
amikala) 

Reduces expense for 
fuel 
 
 

Low Much labour 
needed for 
preparation 
(grinding) 
Farmers still use 
conventional fuel 
Seasonal availabili-
ty of the seed 

7 Making 
soap using 
local plants 
 

Hygiene 
and 
sanitation  

Combination of 
botanicals: endode 
fruit and geber 
embuaye 

Better hygiene and 
sanitation before and 
after cooking and 
eating food 
 

Low  Most farmers not 
making this soap 
Botanicals can have 
impact on clothes 
and human skin 

8 Controlling 
livestock-
killing 
parasite 
(alekit) 

Animal 
husbandry  

Yegibb shinkurt and 
eucalyptus 

 

Protect the animal 
from illness and 
death 
 

Medium Farmers don’t know 
amount to give to 
their cattle 
They don’t know 
characteristics of 
the plant 

9 Ploughing 
with one 
ox 
 

Appropriate  
technology 

Design plough for a 
single ox  
Plough 

Allows poor farmers 
to cultivate their land 
in more timely 
manner 

Low  Cultural barriers 
Sharecropping 
arrangements/joint 
oxen 
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10 Improving 
soil 
fertility 
with 
gergerat 
trees 

Land 
protection 
and crop 
production  

Improving soil 
fertility and 
productivity by 
planting gergerat 
tree on terraces 

Prevent soil erosion 
Improve soil fertility 
Feed for livestock 
Introduce  
 

Widely 
spreading  

Multiple functions 
Easy availability of 
plant in different 
agro-ecological 
zones 

11 Soil and 
water con-
servation 
to make 
use of a 
gully 

Soil fertility  Improving soil 
fertility by using silt 
soil from rivers and 
gullies 

Prevent soil erosion 
Enhance soil fertility 

Low Demands much 
labour 
Limited availability 
of silt  
 

12 Making 
beetroot 
juice 
 

Beverage 
processing  

Preparing local 
beverage from 
beetroot 

Diversity of 
beverage sources 
Nutritional value 
Quickly prepared at 
low cost 

Low  Local beer (tella) 
strongly embedded 
in local culture 
Little demonstration 

 
 


