
Maintaining crop residues in the field saves 
soils and improves crop yields    

Summary and key facts 

Soil erosion is a major problem 

limiting crop production and 

increasing the risk of famine in 

Ethiopia

Soil erosion is a major problem limiting crop production 

and increasing the risk of famine in Ethiopia. The wearing 

away of a topsoil of an estimated 2 billion m3   a year due to 

exhaustive tillage and mono-cropping that is destroying soil 

fertility limiting plant growth.

Out of the nation’s total surface area just over half is 

agriculturally productive. However, this productive land is 

rapidly shrinking due to soil erosion. Out of the 60 million 

hectares of productive land an estimated 27 hectares are 

considered significantly eroded, 14 million hectares seriously 

eroded and 2 million have reached the point of no return.

One of the greatest challenges to sustainable farming is the 

removal of crop residues due to open cattle grazing systems. 

Open grazing results in the removal of crop residues from 

fields causing soil compaction. This results in hard pans and 

makes planting difficult even when using simple planters or 

simple rippers that are suitable for smallholders who practice 

conservation agriculture. 

Annual crop residues are estimated to be 22.4 million tons, 

from which about 10.3 million tons are used as fuel. Much 

of the residues are also used to feed animals as much 

of the agricultural land consist of free grazing fields. The 

reduced amount of crop residues means it cannot be used in 

conservation farming to protect soils. 

What is the problem?

Conservation tillage increases farm water 

and soil moisture conservation. On farm 

trials show soil moisture conservation 

increased significantly - by 4.46%- for 

under conservation agriculture maize 

common bean intercropping

Maintaining crop residue reduces 

soil erosion and loss. Conservation 

tillage practices - where minimum 

tillage, residue retention and 

intercropping are combined - 

reduces soil loss by 98%

Compared to conventional tillage 

practices, crop residue retention 

through mulching can significantly 

reduce surface water run-off by up 

to 25 percent. This improves the 

resilience of crops during dry spells 

and droughts
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ENHANCING AGRICULTURAL RESILIENCE AND SUSTAINABILITY IN ETHIOPIA

Improvements to soil fertility through 

crop residue retention improves crop 

agronomic traits. Increases in plant 

height, rate of germination, plant 

population, yield and plant biomass 

mainly due to maize-bean intercropping 

and mulching/residue retention under 

conservation agriculture

Removal of crop residues is a major contributor to soil erosion



In 2010, the Sustainable Intensification of Maize-Legume 

Cropping systems for Food Security in Eastern and Southern 

Africa (SIMLESA) project were introduced in Ethiopia. SIMLESA 

research has involved trialing a paradigm shift towards 

Conservation Agriculture-based Sustainable Intensification 

(CASI). CASI technologies and practices combine the 

principles of conservation agriculture and principles of 

improving agricultural productivity with less use of resources 

and pressure on the environment, resulting in the increase 

of productivity and sustainability. This involved promoting 

practices that emphasized minimizing tillage, crop rotations 

and intercrops, and maintaining soil cover using crop 

residues. Along with using inputs such as improved seed 

varieties, fertilizer and agricultural machinery. 

Research results from Bako Agricultural Research Center 

found there was reduced agricultural runoff through 

conservation tillage - minimum tillage combined with 

residue/mulch retention - compared to the conventional 

farmer practice - repeatedly tilling the bare soil which was 

cleaned off previous crop residues. 

Agricultural runoff was 25.39 and 10.37% for maize-common 

bean intercropping and maize monocropping under 

minimum tillage and residue retention, respectively. The 

crop residue cover and infiltration rates associated with 

conservation tillage maximize the amount of water, soil, 

fertilizers and other agricultural that would stay in field to the 

benefit of the crop.

What solutions were identified from research? 
Maintaining crop residue in the field controls soil erosion 
and improves soils  

Residue retention/mulching 
reduced soil loss. 

Residue retention/mulching 
increased on-farm water 
conservation. 

Results from CASI experiments in 

high rainfall environments in Ethiopia 

showed that continuous sole maize 

production under conventional 

tillage practice, where no residue is 

conserved and repeatedly tilled, has 

the highest soil loss

9.84t/ha
average loss

Soil loss control was

97.9%
higher due to residue retention 

compared to the conventional tillage. 

This might be attributed to high 

sediment trapping capacity of the 

straw mulch. 

Results from CASI experiments in the western 

sub-humid environments demonstrated that 

soil moisture storage increased by

4.46%
for maize and common bean 
intercropping mulched under 
minimum tillage

1.76%
sole maize mulched under 
minimum tillage
compared to continuous sole maize 

production under repeated tillage and residue 

removal. 



What are the opportunities for policy action?

In Ethiopia, conventional agricultural practices such as 

frequent ploughing as well as the removal and burning 

of crop residues have contributed to the deterioration of 

the physical quality of the soil and hence decline in crop 

productivity. Conservation farming can improve soil health 

and crop yields. Benefits include, reducing runoff and soil loss 

and improving soil moisture. Without concerted action that 

uses a menu of options, there is little hope for reversing soil 

degradation. 

Why act now?

The success of CASI in Ethiopia is highly dependent on crop 

residue management. Crop residues provide protective cover 

for the soil and increase soil infiltration. In many parts of the 

country, however, crop residues have traditionally been used 

for multiple purposes including fuel, building materials and 

animal feed, which conflict with their use in conservation 

agriculture. Among these, livestock feed is the most 

widespread in the country. The Ministry of Agriculture and 

Natural Resources and higher policy makers at different levels 

as well as other concerned bodies should include approaches 

for increased residue retention as mulch on farm land in the 

country’s agricultural technology scaling programs.  

Mainstream livestock feed components in CASI projects 

Development projects should be designed at a higher policy making level to incorporate 

livestock feed interventions alongside complete conservation agriculture promotion where 

residue retention is the principal component.

Establish and conserve forages

Increasing the range forage resources will reduce the need for removal of crop residues. 

Many forage species can also stabilize soil bunds on sloping lands. It is key to be sure 

farmers have access to high-quality forage planting materials. 

Introduce green manure cover crops

The use of legumes through intercropping and/or crop rotation improve soil fertility and 

control weeds. It also reduces the demand for mulch and provides high quality feed for 

livestock. Legumes can also earn farmers extra cash, a benefit that should be used as an 

entry point when promoting them to farmers.

Establish and/or enforce grazing bylaws

These exist in most countries, but implementation is often lacking. CASI projects should 

assist in the implementation of good grazing practices supported with bylaws. Pastoralist 

communal land can be grazed in sections if communities are well organized. This 

maximizes forages through better pasture regeneration and allows crop production in un-

grazed sections.

Introduce new forages, promote forage conservation 
technologies
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