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Introduction and 
Background

Setting the Scene for Conservation 
Agriculture Practice



Learning Outcomes
At the end of this Introductory and Background 
Section, the User will be able to:
ÅHighlight the Contents and Structure of the Manual.
ÅDefine what Conservation Agriculture is, how it is related to, 

and part and parcel of Climate-Smart Agriculture.
ÅUnderstand why and how Conservation Agriculture is different 

from Conventional Agriculture, its facets and considerations in 
its successful practice.
ÅRelate to why Conservation Agriculture practice is necessary 

and urgent, why and how it has succeeded elsewhere.
ÅUnderstand the various levels and application conditions and 

scenarios that favour successful Conservation Agriculture 
practice.
ÅUnderstand the field-visit observations and learnings from 

stakeholders upon which this Capacity Building Manual was 
founded and developed. 



άΧǘƘŜ ƘŜŀƭǘƘ ƻŦ ǎƻƛƭΣ ǇƭŀƴǘǎΣ ŀƴƛƳŀƭǎΣ ǇŜƻǇƭŜ 
ŀƴŘ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘ ƛǎ ƻƴŜ ŀƴŘ ƛƴŘƛǾƛǎƛōƭŜΦΦΦέ  

Rattan Lal (World Food Prize Laureate, 2020)

Rather than simply expanding the use of inputs (i.e. fertilizers, 

pesticides, irrigation, energy) or the land area used to grow crops, 

wŀǘǘŀƴ [ŀƭΩǎ ǿƻǊƪ Ƙŀǎ ǎƘƻǿƴ ǘƘŀǘ ƛǘ ƛǎ ǇƻǎǎƛōƭŜ ǘƻ ŀǘǘŀƛƴ ǎǳǎǘŀƛƴŀōƭŜ 

agricultural intensification practices boosting food production while 

decreasing the amount of land and increasing the efficiency of the 

inputs used to cultivate it. His models indicated that restoring soil health 

can lead to multiple benefits by the year 2100, including more than 

doubling the global annual grain yield to feed the growing world 

population, while decreasing the land area under grain cultivation by 30 

percent and decreasing total fertilizer use by half. Making this a reality 

will enormously benefit farmers, food consumers and the environment.



About 

The CA Capacity Building Manual



About the Manual

The Manual has been designed to have the following 
qualities:

- To place emphasis on The HOW of advancing CA and CSA 
Practice in Ethiopia and elsewhere in Africa.

- To have the Extension Agent as the Prime Target 
Audience but to also talk to others from Farm to Policy -
to fit and guide CA and CSA advancement efforts Beyond 
the Farminto the Landscapeand into the Market-Pulled 
Value Chain, to work with Institutional and Private-
Sector Partnerships that are coordinated at Local, 
Regional and National Levels, under a Multi -Sectorial 
and Multi-Level Stakeholder Committee of Champions 
who form the Leadership under a CSA Movement and 
National Desk Coordinator.  



About the Manual (Continued 1)
The Manual has 8 Pull-Out (Independent but Related) Modules:

ÅModule 1: How to establish crops the CA way.

ÅModule 2: How to maintain soil cover on farms.

ÅModule 3: How to Integrate Crops and Livestock in CA Practice.

ÅModule 4: How to track the profitability of CA practices.

ÅModule 5: How to be an Active Member of a CA Landscape 
and Community.

ÅModule 6: How Institutions Collaborate in Advancement of CA.

ÅModule 7: How Public Private Partnerships Work for 
Advancement of CA Practice.

ÅModule 8: How to Monitor and Evaluate CA Advancement.



About the Manual (Continued 2)
Each Module is divided into the following 6 sections:

1. Learning Outcomes:which advices the User about what 
they will learn.

2. Knowledge (The What?): which provides the background 
and the theory behind the subject matter of the Module.

3. Attitude (The Why?): which helps the User relate to the 
importance (and justification) of the subject matter of the 
Module.

4. Practice(The How!): which supports the User to know how 
to play a useful role in applying the learnings.

5. Training Guides and Posters:as value-add materials and 
tools for the User

6. Module References: which provide the user of the Module 
with additional sources of information and knowledge.



Knowledge 

(The WHAT)



Features of farming in Africa  

ÅLow productivity ( Average of 1 Tonne per ha maize) smallholder subsistence, 
rain-fed Agriculture, expected to produce 80% of the food available, which is 
inadequate.

ÅMixed-crop & livestock systems (Farming based around the Machete, Hand-
hoe, Maresha, and other rudimentary tools or methods), many of which are, 
extremely destructive (land-degrading) and detrimental for the environment. 

ÅFalling levels of Draught power and urgent call for Sustainable Mechanization 
of all kinds (from production to post-harvest processing). An Ox-Plough farmer 
needs to walk some 42 km to plough a hectare of land.

ÅDrudgerousfarming practices of which the burden of farming is increasingly 
left to aging women as youth move and settle in more socially friendly 
environments in urban areas. 

ÅUnder-fed, roaming livestock struggling with over-stocking and competition for 
crop stubble between animals and the soil (cover)

ÅLimited access to mechanization and affordable inputs that are accessible in a 
timely manner and applied uniformly and accurately, based on quantified soil-
health needs.

ÅSystems and operations that are facing vagaries of climate change without any 
organized central, project or community level responses for adaptation, 
resilience or mitigation measures.

Slide Courtesy of 
ACT



Opportunities, Challenges & Threats 

Massive Opportunities

Á!ŦǊƛŎŀΩǎ ǇƻǇǳƭŀǘƛƻƴ is rising 
and urbanizing ς70% 
growth in food market in 20 
years or so.
Á!ŦǊƛŎŀΩǎ ŀƴƴǳŀƭ ŦƻƻŘ ƛƳǇƻǊǘ 

bill is likely to rise from $35 
billion to $110 billion by 
2025
ÁAfrica has 60% of the global 

total uncultivated crop 
land.
ÁAfrica is the youngest 

continent, 60% are Youth 
under 35 years old. 72% 
have access to Digital tools 
(CTA, 2019).

Challenges & Threats

1. Farming related land resource 
degradation and loss of 
biodiversity.

2. Shortage of farm power 0.2 
versus 2.5 kW/ha (in India).

3. Declining rural labor force, 
ageing farmers and increasing 
feminizationof agriculture.

4. Food crop production is 
increasingly unprofitable and 
national budgets for agriculture 
are below set expectations.

5. Value-chains that are 
amorphous, inadequately 
capacitated and Threatened by  
climate change.

Slide Courtesy of ACT







Worldwide adoption of 
Conservation Agriculture

6thSSourceWorld Congress on Conservation Agriculture, Winnipeg, 22-25 June 2014 slide 2/x

USA 36

Canada 

18

Australia 17.9

Europe 2

Kazakhstan 2

Africa 1.2

Brazil 32

Conservation Agriculture globally 180 Million ha (~11% of arable cropland) 

Argentina 27

Paraguay 3

China 6.7
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Å CA adoption expanding at the rate of 10 million ha annually

Å 1.5 million ha in Africa. 65% are smallholders. 

Å 19,000 smallholders in East Africa are beneficiaries of South-South Partnership 

Source: Adapted from 

Kassam, 2015
Slide Courtesy of 
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Estimates of CA Adoption in Africa

o CA has been adopted in some 20 countries in Africa as a 
core production component of CSA 

o Cropland under CA in Africa is 1.5 Million hectares. 
o Area under CA has increased by 210% since 2008/09. 

Of the land under CA: 
Å30% smallholders, 
Å1% medium, 
Å69% large-scale 

ÅAbout 1.32% of the cropped land is under CA.

Slide Courtesy of ACT



CA adoption in Africa Fig 0-1

Slide Courtesy of ACT



African Conservation Tillage Network (The Organisation)
ÅCommon vision developed in Harare in 

1998

ÅPan-African, not-for-profit, membership 
organization, headquarters in Kenya

ÅBoard of 11 Directors, Country Focal  
Persons & CA Centres of Excellence

ÅSub-regional presence in Tanzania (East), 
Burkina Faso (West) and Zimbabwe 
(Southern)

ÅPartnerships and strategic alliances. Built 
on support from GIZ, EU, FAO, IFAD, 
National Governments & others

ÅRedefined mandate to include 
Sustainable Agricultural Mechanization & 
Ecosystem Services

Promoting Integrated Conservation Agriculture & Sustainable 
Agriculture Mechanization (SAM)  http://act -africa.org

Slide Courtesy of ACT

http://act-africa.org/


Global Green House Gas Emissions Contributions by 
Different Development and Business Sectors Fig 0-3



Green House Gas Emission Levels in Ethiopia Fig 0-4

The Yellow Dot shows the 2030 National Emission Target which has been exceeded!



The link between CA and Climate Smart Agriculture (CSA): CSA is CA 
with due consideration to GHG emissions that have caused Climate-
Change. Fig 0-2



Soil Health is Visible: From Left to Right  (Fig 0-7):
- Pasture, 
- Conventional tillage and 
- No-till with cover crop soil samples. 

After 1 inch of rain the conventionally tilled soil in the Middle is bone-dry while 
living roots in the other two soils allowed for infiltration, and water retention.



Attitude 

(The WHY)



Standard Benefits of CA Practice

Land
ÅGreater livestock and human 

carrying capacity

ÅLower impact of climate 
(drought, floods, heat, cold) 
and climate  change 
adaptation and mitigation

ÅLower environmental cost 
(water, infrastructure)

ÅRehabilitation of degraded 
lands and ecosystem services 

Crop
ÅIncrease and stable yield, productivity & profit 

ÅEventually reduce fertilizer use

ÅReduced pesticides as farming turns more 
organic.

ÅReduced machinery loading and 50 to 70% 
reduction in labour requirements.

ÅHarvest more rain water and increase 
efficiency of use of irrigation water needs

Livestock

ÅAdequate, quality diverse fodder

ÅMilk production consistency & increase 

ÅBetter herd management ςZero Grazing 

ÅFeed preservation and conservation

ÅProductivity: 5-8 litres to 15-24 litres per day

ÅIncreased organic matter and Manure

ÅSavings in Cost of production 

Å Empower smallholders to 
competitively produce a surplus, 
and become commercial

Å Production of sufficient, 
competitively priced and quality 
raw materials for Market & 
Industrialization Agenda

Slide Courtesy of 
ACT



Why is Soil-Health Important?

ÅLike animals and plants, ǎƻƛƭ ƛǎ ŀ ƭƛǾƛƴƎ ΨǘƘƛƴƎΩ. Soil-health 
determines its capacity to feed animals and plants 
effectively and sustainably. 

ÅSoil health measures are as complicated as trying to 
quantify the health of a human being or a crop. Soil Health 
is measured scientifically in terms of Carbon content, 
Fertility Colour, Bulk Density, amino-Nitrogen, Percent of 
Stable Aggregates by volume, Water Soluble Carbon and 
Organic Matter. 

ÅThe new Intergovernmental Panel for Climate Change 
(IPCC) report concludes that globally, cropland soils have 
lost 20-60%of their original organic carbon content. 

https://www.ipcc.ch/site/assets/uploads/2019/08/2e.-Chapter-4_FINAL.pdf


Primary Benefits of CA Practice:
VWith CA smallholders save time and drudgery, making it 

attractive to the youths. 

VSaved time is re-invested in all-year-round livestock 
keeping enterprises; service provision or agribusiness

VWith CA, smallholder farmers are able to produce a 
surplus, competitively, thus penetrate markets and transit 
to become commercial.

VOur grain marketing problem is probably not the price 
offered, but our high production cost!

VWith Mechanized CA we could lower the price of major 
crops/kg!

CA => CSA provides READY opportunity: To Sustainably 
¢ǊŀƴǎŦƻǊƳ !ŦǊƛŎŀΩǎ ƘǳƳƛŘ ŀǎ ǿŜƭƭ ŀǎ {ŜƳƛ-Arid Lands into 

Crop and Livestock Production Havens
Slide Courtesy of 

ACT



Change is needed and it must Happen NOW!
ÅIncreases in population and wealth are leading to ever-growing 

demands for food, while increasing urbanization is leading to 
proportionally fewer people producing food. 

ÅHumans have tended to deplete soils of the ingredients of 
fertility that the soil needs to keep animals and plants alive and 
healthy. In this regard, nature (soil) is getting upset and hitting 
back with άclimate-changeέΦ

ÅIndustrial Agriculture is growing crops and livestock purely for 
market and industry. It is not sustainable. It is contributing 
substantially to the climate emergency and having a negative 
impact on human health and the environment.

ÅRegenerative Agriculture addresses both of the major problems 
associated with Industrial Agriculture. It reduces the carbon 
footprint imposed by agriculture and simultaneously removes 
carbon dioxide from the atmosphere & sequesters it in the soil. 



Practice 

(The HOW)



o Good agronomic practices:
o Timely planting; Proper plant spacing 
o Effective weed control (with and without herbicides)

o Use of improved, environment and farmer friendly external 
inputs

o Improved seeds
o Judicious use of fertilisers and pesticides.

o Crop ςlivestock integration. 

o Agro-forestry ςfertiliser trees, fodder, fruit, live fences, etc.

o Available, Accessible and Affordable Mechanization services

o Value-chain partnerships vertically and horizontally, including the 
private sector players.

o Institutional SupportandPublic-Private Partnerships inclusive of 
Champions from all levels.

o Policy and regulatory frameworksthat support market-linked 
value-chain development and sustenance. 

CA Advancement Enhancers and Enablers .. 

Slide Courtesy of 
ACT
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Model demonstrated at small scale mixed farming system 

Slide 
Courtesy of 

ACT
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Synergy between CA and Livestock 
ÅMinimum soil disturbance 

Å Reduced demand for draught power

Å Ability to market cattle at young age; 
earn more & frequent income

ÅRotation/Association

Å Opportunity to grow adequate and high 
nutritive value feeds without additional 
demands for land.

Å Diversification to conserve the legume 
forage as hay and silage

ÅPermanent soil organic cover  

Å Production of more biomass, some of 
which can be fed to livestock 

Å Enables integration of leguminous cover 
crops, shrubs and trees for aquaculture 
& livestock feeds Slide 

Courtesy of 
ACT



The Progression from CA to CSA
As we strive to progress CA Principles broadened to 
accommodate Climate Change, CA becomes CSA. Under CSA 
we shift from focusing on the sustainability of soil provisions 
for Plants, Livestock and Humans to the following broad 
areas of concern into the near future: 

1. Future Technologies: 

ÅApplications of cellular & digital agriculture,

ÅFood processing and safety, gene technology, 

ÅIntensification, replacement food and feed, 

Åwaste reduction,

Åreplacement food and feed for livestock and fish: plant-
based substitutes, insects, seaweed etc. 

Åimproved climate forecasts and early warning for pests 
and diseases. 



Technologies for food system transformation   
Acosta et. al. 2019

FIGURE: TOP 10 TECHNOLOGIES FOR FOOD SYSTEMS TRANSFORMATION   
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ÅAs food systems transform to 
face climate change 
alternative sources of 
Protein will be needed, away 
from holding huge stocks of 
Livestock that need a lot of 
land and produce Methane, 
a Greenhouse Gas.
ÅWater & Materials will be re-

Circulated or re-Purposed 
and Waste MUST be 
reduced.
ÅPlants that are not grown on 

soil will become common.
ÅCrop and resource 

intensification will call for 
green/biologicals for safer 
food. 
ÅWider use of gadgets for 

Digital Agriculture will avail 
critical information and data. Fig 0-8



2. Adaptation and development pathways for different types 
of farmers:

ÅIn the coming 20 years farming will not be business as usual. 
Planet earth will have some 2 billion more people than it 
had in 2018.

ÅThe drastic population growth, climate change, rapid 
urbanization, dietary changes, competing land uses and the 
emergence of new technologies will shape development 
pathways. 

ÅOf about 570 million farms in the world, 85% are less than 2 
ha and occupy only around 12% of global agricultural land 
(Lowderet. al. 2016). Even with best-practice farming, such 
small farms are financially unviable (Harris, 2019). 

The Progression from CA to CSA:       Contd:



The Progression from CA to CSA:        Contd:

3. On Changing diets and transforming food:

ÅDietary changes are needed to tackle hunger and under-
nutrition which is on the rise, as well as obesity and micro-
nutrient deficiencies. 

ÅSome food groups, such as wholegrain cereals, vegetables, 
fruit and nuts, should be eaten in greater quantities by 
almost everybody.

ÅHealthy and sustainable foods are more likely to be widely 
eaten if they are made more appealing (in terms of cost, 
taste, convenience and enjoyment), more normal (familiar 
and mainstream) and easier(prevalent and the automatic or 
default choice)



Shifting to Healthy Sustainable Diets             Fig 0-9FIGURE
 1: SHIFTING TO HEALTHY, SUSTAINABLE DIETS 

1: SHIFTING TO HEALTHY, SUSTAINABLE DIETS 
 

Healthy, balanced,  
and climate-friendly 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Too little food, Too much food, 
    too little variety  too little variety 



YŜȅ CŀŎǘƻǊǎ Lƴ /ƻƴǎǳƳŜǊǎΩ 5ƛŜǘŀǊȅ Choices:Healthy and 
sustainable foods are more likely to be widely eaten if 
they are made more appealing(affordable, tasty, 
convenient) & normal (familiarand mainstream) and 
easier(prevalent, and where possible the automatic or 
default choice)                                                     Fig 0-10

Appeal Familiarity Ease



The Progression from CA to CSA:      Contd:

4. On Financing the transformation of food systems:

ÅClimate-smart investments to transform food 
systems, are not yet at scale. This will require 
addressing core market failures to unlocking private 
sector financing from food and agriculture 
companies, domestic and international financial 
institutions, and specialized investors. 

ÅGovernments will also need to create investment 
opportunities that are attractive to public and 
private investors and to build capacity to accurately 
assess risk and deploy appropriate risk-mitigating 
mechanisms. 



5. Local to global policy as a catalyst for change:

ÅPolicy must remove barriers, create incentives, foster a level 
playing field, and facilitate equitable access to resources. 

ÅPolicy change is needed at multiple levels: Local, Regional, 
National and Global.

ÅTackling gender inequality in food systems is a pre-requisite 
for transformation: Gender inequality runs deep in food 
systems, with men and women playing different roles, 
experiencing climate impacts differently, and articulating 
different priorities. 

ÅPolicy must mobilize finance, incentivize and de-risk 
investment, and ensure finance reaches those who need it 
most. 

The Progression from CA to CSA:        Contd:



The Reconnaissance visit of PASIDP II Regions registered the 
following CA  & CSA Status, hence Intervention Entry points:

ÅA highly vulnerable and erosion prone country of steep 
highlands and high population density especially in the 
plateaus.   

ÅMind sets that may consider NOT-Tilling the land as a 
character of LAZY farmersƻǊ ǾƛŜǿ /! ŀǎ άIŜǊōƛŎƛŘŜ 
CŀǊƳƛƴƎέΣ ōŀŘ ŦƻǊ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘΦ 

ÅFarmer confusion of too many CA and ISFM technologies, 
introduced by many and different projects: No-till, Cover-
crops, Mulching, Green-Manure, Vermi-compost and 
Hydroponics etc.

ÅCA Misconceptions due to Limited Training & CA practice 
Model Farms among Extension Agents in the regions.  



The Reconnaissance visit of PASIDP II Regions registered the 
following CA  & CSA Status, hence Intervention Entry points:

ÅTraining had been mostly in Knowledge (What?) i.e. the 
theory, not in Attitude (Justification) and Practice (The 
How?) for self-proof and sustained advancement.

ÅLivestock stocking levels are high, seemingly inconsiderate 
of farm carrying capacity and observable overgrazing. High 
competition for crop residuebetween animal feed and soil 
cover. Crop-Livestock Integration learning is Critical. 

ÅLimited access to new and CA Crop and Cover-Crop seeds 
and inputs, some of it due to Federal Government 
managed supply systems which were reported as 
inefficient, best left to private sector.



The Reconnaissance visit of PASIDP II Regions registered the following 
CA  & CSA Status, hence Intervention Entry points:

ÅHuge value-chain gaps in overly traditional (non-
mechanized) subsistence farming practices poorly linked to 
markets and incapable of competing in a globalizing world.

ÅTo progress faster, CA practice in Ethiopia (like elsewhere in 
Africa) needed modern mechanization to counteract the 
drudgerousfarming operations, soil and environmental 
destructing practices etc. Mechanization business models 
that have worked elsewhere in the continent (and beyond), 
would need specialized attention and introduction.



The Reconnaissance visit of PASIDP II Regions registered the 
following CA  & CSA Status, hence Intervention Entry points:

ÅThere were lose links between CA and CSA, between the 
place for gender and youth, research interventions and 
private sector, job creation and employment, among other 
development considerations. These cross-cutting 
considerations would need to feature in all modules, to 
bring out a more holistic approach.

ÅATA is doing much to propel transformative and climate-
smart agribusiness support systems through projects. 
However ATA could do with external support to make real 
their ambitious plans, borrowing from Business Models that 
have worked elsewhere for CA and CSA advancement. 





Module 1



Learning Outcomes

At the end of this Module the User will be able to:

ÅUnderstand the principles of crop establishment and why 
the CA approach and mechanization applications make 
them more attractive, achievable and adoptable by 
farmers.

ÅConsider crop establishment conditions and select the 
most suitable mechanization options in terms of crop-type, 
technology level, power needs and other application 
concerns.

ÅUnderstand the principles and the breadth of 
mechanization (application) considerations and adherence 
to CA principles in establishing and nurturing crops.



Knowledge 

(The WHAT)



Agronomic principles of  appropriate crop establishment 

Good seedbed preparation, seed placement and soil 
nutrition will give the seed the best possible foundation, to 
bring about the healthiest crop.



Factors affecting good crop establishment include input 
and management factors such as:

ÅSeed size and quality

ÅGood seedbed preparation

ÅDepth of planting

ÅSoil and water and Soil temperature

ÅSoil structure

ÅSoil PH levels

ÅSoil fertilization

ÅWeed management

ÅSoil organisms

ÅIntegrated pest management (IPM)



Conventional versus the CA Way of  Crop Establishment

ÅConventional crop establishment methods (left) involve excessive 
soil disturbance
ÅDirect planting through mulch involves minimal soil disturbance and 

facilitates good agronomy (right). 



Conventional versus the CA Way of Crop Establishment

ÅEffects on soil health and quality

ÅEffects on soil moisture

ÅEffects on soil temperature

ÅEffects on soil erosion

ÅEffects on soil productivity

ÅEffects on water quality

ÅEffects on soil microbial activity

ÅEffects on soil cover and soil carbon

ÅEffects on cost of production and productivity 



Agricultural degradation with tillage

ÅLoss of organic matter
ÅCompaction & sealing ςstructure & porosity
ÅErosion, water & wind
ÅWaterlogging, flooding & avalanches
ÅAgrochemical pollution
ÅContamination with microorganisms
ÅLoss of (functional) biodiversity below and above ground
ÅLoss of soil health
ÅLoss of water resources, quantity & quality
ÅLoss of productive capacity and functions
ÅLoss of ecosystem goods & services



A a healthy soil functions as a vital 
living ecosystem that sustains
plants, animals, and humans.

Soil health and quality Healthy, high-quality soil has:
Å Good soil tilth
Å Sufficient depth
Å Sufficientnutrient supply
Å Small population of plant 

pathogens and insect pests
Å Good soil drainage
Å Large population of 

beneficial organisms
Å Low weed pressure
Å No chemicals or toxins 

that may harm the crop
Å Resilience to degradation 

and unfavorable conditions

Photo credit: Steve Culman





Compacted soilIdeal soil

Ideal soil: 50% solids, 25% air, 25% water

Effects of  compacted soils due to excessive conventional tillage

on water and air availability in soil



Soil erosion due to unprotected 
landscape

Soil capping due to excessive tillage

A well preserved landscape
Soil cover preserves moisture and minimizes 

soil erosion

Excessive tillage and bad agricultural practices result in high 

erosion rates and destruction of  soil structure



Soil degradation and runoff  can cause water pollution



Improved management can make it 
easy to come with more cropping 
intensity and/or cover crops and 
result in net carbon sequestration

Excessive tillage accelerates 
residue  decomposition and 

loss of soil carbon to the 
atmosphere

Carbon sequestration



Attitude 

(The WHY)



Land degradation and decreased productivity

ÅLand degradation in Africa is a major cause for decreased 
land productivity, Ethiopia included. 
ÅEthiopia permanently loses up to 200,000 ha land per 

annum due to soil erosion associated with tillage. 



Harvest and Post-harvest losses 

Å In Ethiopia postharvest loss rates are reported to range from 30 to 50% depending 
on the crop 

ÅGlobally, food losses and postharvest waste are estimated at 30 to 40% of 
production.

ÅAny loss of produce translates to lost production resources, mainly land, water, 
energy and inputs. It is also lost income for the various actors in the supply chain. 

ÅUtilizing improved postharvest practices often results in reduced food losses, 
improved overall quality and food safety, and higher profits for growers and 
marketers. 



CA-based crop establishment methods are Urgentin Africa  

ÅTo protect the environment, increase land use efficiency 
and productivity.

ÅFarmers are increasingly feeling the effects of CSA ςCA crop 
establishment methods can help farmers mitigate the 
effects of warmer temperatures & decreased water supply. 

ÅTo improve use of resources and returns to land, water, 
farm-power and labour.

ÅTo create new opportunities for participation in agriculture 
by younger populations as value-chain gaps are closed and 
value-chain delivery capacities are enhanced.

ÅTake advantage of renewed Continental Level Support for 
CA and Mechanization Advancement



Itõs time to shift from back-breaking manual 
methods to mechanized systems (Left to Right) 



Introduce gender and age-sensitive 
mechanization types to farmingéé

é..They will sustainably attract youth into 
farming, to take the burden off  women farmers.



Practice 

(The HOW)



Questions a Farmer Should ask Self  Before Planting a 
Crop:

Planning the necessary operations well in advance of the planting 
season will increase chances of success. Some questions to be 
considered in advance of the planting season are such as:

ÅHas the soil been tested?

ÅIs the right seed available (type, & quality)?

ÅIs the right fertilizer or manure available?

ÅWhat is the best planting time (based on rainfall, soil type & 
availability of inputs)?

ÅWhat is the recommended seed rate for the type of crop to 
be planted?

ÅWhat types of weeds are anticipated?



Questions a Farmer Should ask Self  Before Planting a Crop: (Contd)

ÅWhat planting and weed control technology is available or 
accessible?

ÅIf chemical weed and pest-insect control methods are to be applied, 
are the right chemicals available?

ÅIf the farmer will be using his own tools and equipment, are the 
tools and equipment to be used in good condition to carry out the 
anticipated operations?

ÅHas the equipment been calibrated?

ÅIf the farmer will be using hired services, are there qualified service 
providers in the area?

ÅWhat is the condition of the field to be planted?

Asking these questions and considering each one of them will help to 
plan a successful crop establishment season.



Apply planting method best suited to your conditions 
& means in line with CA principles

ÅPlanting with human powered manual tools.

ÅPlanting with animal-drawn equipment and single-axle 
tractors.

ÅPlanting with Full-Scale No-till Seed drills and Precision 
planters.

ÅPlanting Tubers, Tree-Crops and Fine Seeds like Teffthe CA way.

ÅTransplanting.



Observe GAP



ÅStart by clearing weeds from the field to be planted.
ÅStretch a rope and mark positions for seed-holes along the line.
ÅDig planting holes (Pitting) only where the seed/fertilizer/manure will be placed.
ÅPlace seed/fertilizer and manure at the right depth & spacing and cover manually.
ÅUse of premeasured guiding sticks for both inter-row and intra-row can help this 

process.

Hoe Minimum Till planting



ÅThe Jab planter can be used directly on un-ploughed land. 
ÅIt can be used on pre-ripped planting rows. 
ÅIt allows the farmer to plant from a standing position and faster 

than with other hand tools (average 2 days per hectare). 
ÅTo work on new land, there is need to first clear the weeds with 

hand tools or by spraying. 

Planting with jab planters



Planting with animal-drawn equipment and 
single-axle tractors

ÅAnimal-drawn and single-axle CA planting equipment are 
designed to reduce soil tillage. Examples are  the Berken
maresha, AyberBroad Bed furrow Maker (BBM), the 
animal-drawn ripper and tie-ridger.

ÅThe use of animal power or single axle small tractors 
enables small scale farmers to adopt the CA Practice 
without investing in high cost machinery, and using locally 
available livestock as animal power or buying relatively 
affordable equipment. 

ÅThe planters must be calibratedfor different crops to 
ensure successful planting.



Two-pass strip-till planting using animal-drawn ripper 

ÅMake one pass to loosen soil and open up furrow for planting and 
fertilizer or manure placement
ÅSeedingcan follow, manually or with a suitable seeder
ÅAdvantageous when used in problematic soils to obtain improved 

crop stands and yields



The Ethiopian traditional Maresha

ÅPlanting using the Mareshainvolves multiples passes 
causing a lot of soil disturbance. 
ÅThe Mareshahas undergone modifications aimed at 

performing planting operations that are more in tune with 
CA principles (Berken& BBM)



The BerkenMareshais applied in areas where zero tillage is not 
practical due to several reasons (compacted soils, poor SOC, no 

mulching, etc). BerkenMareshacan be used during transition to CA 
where we need to disrupt plough pans as well as to increase root 

growth and biomassproduction. 

BerkenMaresha Broad Bed and Furrow 
Maker (BBM)

Traditional Mareshawith 
Metal Tip

The BerkenMareshaand AyberBroad-Bed and Furrow Maker



One-pass no-till planting

ÅConducted directly into undisturbed, firm, residue 
covered soils.

ÅCan be used for both drilled and row crops.

ÅSwitching to no-till reduces the amount of power needed 
from the power source, meaning a smaller tractor can be 
used.

ÅResults in reduced soil compaction.



Modern-day animal-drawn and single-axle planters have a coulter to 
cut through trash, open a slot into the ground and place seed and 
fertilizer, close the slot and firmly compact the slot to secure good 
contact between soil and seed.



Rotary strip-till planting

ÅTilled strips correspond to planter rows width of the crop being 
planted
ÅMoisture is concentrated in the tilled strip
ÅConserves energy and fuel because only partial tillage occurs.
ÅwŜŘǳŎŜǎ ǎƻƛƭ ŜǊƻǎƛƻƴΦ ¢ƘŀǘΩǎ ōŜŎŀǳǎŜ ŎǊƻǇ ǊŜǎƛŘǳŜ ŎƻǾŜǊǎ Ƴƻǎǘ ƻŦ 

the soil throughout the year. The residue blanket also conserves soil 
moisture.

ÅReleases less carbon into the atmosphere and maintains higher 
levels of soil organic matter.

ÅReduces expenses by eliminating some primary and secondary 
tillage.



Planting with Full-Scale No-till Seed drills and Precision 
planters

ÅSuitable for large farms and are rarely applied in small 
scale farming due to economic considerations. 
ÅAllows farmers to plant the seeds in well-spaced rows, at 

specific depths, and at a specific rate. 
ÅGives farmers much greater control over depth and 

spacing. 
ÅIt allows them the ability to cover seeds without 

backtracking. 
ÅFocuses on precision in larger grain crops like corn and 

sunflowers. 
ÅAllows specific row spacing, depth and also the distance 

between plants.



Left-Top: An Air-Seeder (of which
the tractor blows fine seed like wheat or barley and the fertilizer 
into the ground with high precision); Top-Right: A manually-fed 
Seedling Trans-planter; Bottom-Left: A Large- Grain Planter with 

Fertilizer Hopper; Bottom-Right: A self-propelled Rice-Trans-planter.

Different types of  Planters 



Planting Tubers, Tree-Crops and Fine Seeds like 
Teff the CA way

ÅCultivation of tubers calls for excessive soil disturbance

ÅCA in farming of tubers is possible by ensuring there are 
adequate channels for rainfall to go in.

ÅUse Chisel Plough to dig deep into the subsoil but leave 
the soil unturned. 

ÅUse harrow and a ridgerif necessary. Aim to reduce tillage 
operations

ÅAlternatively a Bed- Maker with a soil-beater like a 
rotavatorcan be used to ensure the fine tilth for the seed 
to thrive.



Potato planting equipment



Controlling weeds and pests the CA way 

ÅCultural agronomic methods

ÅPhysical methods of weed control

ÅWeeding with animal and tractor-drawn weeders

ÅChemical methods of weed and pest control

ÅUsing drones for spraying crops



Cultural agronomic methods

ÅLeave soil covered with Mulch 

ÅUse cover crops that have high organic matter and 
residue

ÅConsider row spacing and crop density

ÅPractice crop rotations

ÅPractice intercropping

Å Timely weeding



Soil cover, intercropping & closely spaced plants help in controlling weeds


