JUIFAD

91CS MLNBC Investing in rural people
MINISTRYoF AGRICULTURE

'/’;(“‘\\k\‘\/ 7T o

Lo » =N 5
¥ NHGIEE

Conservation and Climate Smart Agriculture
CAPACITY BUILDING MANUAL FOR ETHIOPIA

Produced for the Ministry of Agriculture, Ethiopia
(IFAD Supported PASIDP Il Project)
By

Alliance for a Green Revolution in Africa (AGRA) December 2020

/444 44/ |d4/




Y
JUIFAD

Investing in rural people

h’ Growing Africa’s Agricufture

=
w

= I
=1
oy
%,8‘
HE
ad
=
[
b=

Setting the Scene for Conservation
Agriculture Practice




Learning Outcomes

At the end of thisintroductory and Background
Section, theUser will be able to:

AHighlight the Contents and Structure of the Manual.

ADefinewhat Conservation Agriculture isow it is related to,
and part and parcel of Climatemart Agriculture.

AUnderstandwhy and how Conservation Agriculture is differer
from Conventional Agriculture, its facets and considerations
Its successful practice.

ARelateto why Conservation Agriculture practice is necessary
and urgent, why and how it has succeeded elsewhere.

AUnderstandthe various levels and application conditions and
scentarlos that favour successful Conservation Agriculture
practice.

AUnderstandhe field-visit observations and learnings from
stakeholders upon which this Capacity Building Manual was
founded and developed.
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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 crop
wlkadgadly [FfQa ¢2N] KlFa akKkz2gy
agricultural intensification practices boosting food production whil
decreasing the amount of land and increasing the efficiency of ti
Inputs used to cultivate it. His models indicated that restoring soil h
can lead to multiple benefits by the year 2100, including more thze
doubling the global annual grain yield to feed the growing world
population, while decreasing the land area under grain cultivation b
percent and decreasing total fertilizer use by half. Making this a re:
will enormously benefit farmers, food consumers and the environm
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About
The CA Capacity Building Mar



About the Manual

The Manual has been designed to have the following
gualities:

- To place emphasis oFrhe HOWbf advancing CA and CS
Practice in Ethiopia and elsewhere in Africa.

- To have thé&xtension Agent as the Prime Target
Audiencebut to also talk to others from Farm to Policy
to fit and guide CA and CSA advancement efiéeigond
the Farminto the Landscape&and into theMarket-Pulled
Value Chainto work withinstitutional and Private-
Sector Partnershipthat are coordinated at Local,
Regional and National Levels, undeévialti-Sectorial
and Multi-Level Stakeholder Committesf Champions

who form the Leadership under@SA Movemenand
National DeskCoordinator.
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About theManual (Continued 1)

The Manual has 8 Pullut (Independent but Relate¢dodules:

AModu
AModu
AModu
AModu
AModu

e 1: How to establish crops the @Ay.

e 2. How to maintain soil cover darms.

e 3: How to Integrate Crops and Livestock irP@aktice.
e 4: How to track the profitability of Giactices.

e 5: How to be an Active Member of a CA Landscape

and Community.
AModule 6: How Institutions Collaborate in Advancementaf

AModule 7: How Public Private Partnerships Work for
Advancement of CRractice.

AModule 8: How to Monitor and Evaluate @Avancement.
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About the Manual (Continued 2)

Each Module is divided into the following 6 sections:

1. Learning Outcomeswhich advices the User about what
they willlearn.

2. KnowledgdThe What?)which provides the background
and the theory behind the subject matter of tivdodule.

3. Attitude (The Why?2)which helps the User relate to the
Importance (and justification) dhe subjectmatter of the
Module.

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

5. TrainingGuides and Postersasvalueadd materialand
tools for theUser

6. Module Referenceswvhich provide the user of the Module
with additional sources of information arkghowledge.
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Knowledge

(The WHAT)

EEEEEEEEEEEEE



Features of farming in ___ Africa

A Low productivity ( Average of 1 Tonne per ha maize) smallholder subsisten
_ralrgfed Atgrlcul ure, expected to produce @&0of thefood available, which is
iInadequate.

A Mixed-crop & livestock systems (Farming based around the Machete,-Hanc
hoe,Maresha and other rudimentary tools or methods), many of which are,
extremelydestructive(land-degradingyanddetrimental for the environment.

A Falling_levels of Draught power and urgent call for Sustainable Mechanizati
of all kinds (from production to postarvest processingAn OxPlough farmer
needs to walk some 42 km to plough a hectare of land.

A Drudgeroudarming 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.

A Underfed, roaming livestock struggling with ovstocking and competition for
crop stubble between animals and the soil (cover)

A Limitedaccess tanechanization and affordable inputs that are accessible in
tr:meI{ mandner and applied uniformly and accurately, based on gquantified s
ealth needs.

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

Slide Courtesy of
ACT
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Opportunities, Challenges & Threats

Massive Opportunities Challenges & Threats

Al T NRA Ol Qais llisidd JdZ. | Farhirg iflatedand resource
and urbanizing; 70% degradation and loss of
growth in foodmarketin 20 biodiversity.

_years or SVO- . Shortageof farm power 0.2

Al T NA OI )(ﬁf dzl fvers%Ts’z? B ki//haX(inyirdi®). NI
bill is likely to ”59 from Declining ruralaborforce,
billion to $110billion by ageing farmersand increasing

) 2025 feminization of agriculture.

AAfrica has 60% of the glObal 4. Foodcrop production is
total uncultivated crop increasinglynprofitable and
land. national budgets for agriculture

AAfricais the goungest are below set expectations
continent, 60%are Youth 5. Valuechains that are
under35 years old. 72% amorphous, inadequately
have access to Digital tools capacitated and Threatened by
(CTA, 201P climate change.

Slide Courtesy of ACT
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Conservation A%riculture s an ecosystem approach to regenerative sustainable
agriculture and land management.hased on the practical application of context-
specific and locally adapted three interlinked principles of:

(i) Continuous no or minimum mechanical soil disturbance (no-till
seeding/planting and weeding, and minimum soil disturbance with all other
farm operations including harvesting);

(i) Permanent maintenance of soil mulch cover (crop biomass, stubble and cover
Crops); and

(i) Diversification of cropping system (economically, environmentally and socially
adapted rotations and(ﬂr sequences and/or associations involving annuals
and/or perennials, inc uding[iegumes and cover ::r::npsc], along with other
complementary good agricultural production and land management practices.

Conservation Agriculture involves rainfed and irrigated systems including annual
cropland systems, perennial systems, orchards and plantation systems, agroforestry

systems, crop-livestock systems, pasture and ranlﬁeland systems, organic production
systems and rice-based systems. Conservation Tillage, Reduced TlHEFE and

Minimum Tillage are not Conservation Agriculture, and nor is No-Till on its own.
(http://www.fao.org/conservation-agriculture).
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Conservation Agriculture Principles

Crop rotation and intercropping
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Conservation Agriculture globally 180 Million ha (=11% of arable cropland)

A CA adoption expanding at the rate ofLO million ha annually
A 1.5million ha in Africa. 65% are smallholders.
A 19,000 smallholders in East Africa are beneficiaries of SoutBouth Partnership
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Estimates of CA Adoption IAfrica

CA has been adoptedin some 20 countries in Africa as a

core production component of CSA
Cropland under CA in Africa is 1.5 Million hectares.
Area under CA has increased by210%since 2008/09.

Of the land under CA:
A 30% smallholders,
A 1% medium,
A 69% large-scale
A About 1.32%of the cropped land is under CA.

Slide Courtesy of ACT
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CA adoption in Africa Fig 61

Country CA Area %

‘000" (ha)
S South Africa 43900 29.1%
Moo 7% Mg 1 158 Zamhia 31600 209%
Taneand 22% —_Ghans, 20% 1unisaogx ||| "’*_'55fi?i9'f‘?‘--~-‘""'-Others'o'2% Mozarmbique 78900 19.1%
e 't Malawi 21100 14.0%
Zamiwbwe 10000  66%
| Kerva 33.10  22%
| Tanzania 3260  22%
- Ghana 3000  2.0%
Tumisia 1200  08%
Moroco 1050  07%
Sudan 1000  07%

Mada=ascar 3.00 0.6%
Usanda 780  05%
Alspria 560 04%

<

» South Africa » Zambia

= Mozambique « Malawi s Zmbabwe

. y Lesotho 200 0.1%

s Kenya s Tareana = Ghana » Tunisia s Morocco
» Sudan » Madagascar » Uganda v Algera » Others m 1.30 0.1%
MNarmiia 0.34 0.0%
Total 1,50924 100.0%

Slide Courtesy of ACT
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African Conservation Tilladdetwork (The Organisation)

A Common vision developed in Harare in
" 1998

L BGERTON .
et UNIVERSITY ﬁ

A PanAfrican, notfor-profit, membership
organization, headquarters in Kenya

A Board of 11 Directors, Country Focal
Persons & CA Centres of Excellence

A Subregional presence in Tanzania (East
Burkina Faso (West) and Zimbabwe
(Southern)

A Partnerships and strategic alliances. Bui
on supportfrom GIZ, EU, FAQO, IFAD,
National Governments & others

A Redefined mandate to include
,. Sustainable Agricultural Mechanization &
v Ecosystem Services
Promoting Integrated Conservatiggriculture &3ustainable

Agriculture Mechanization (SAMttp://act -africa.org

Slide Courtesy of ACT
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http://act-africa.org/

Global Green House Gas Emissions Contributions
Different Development and Businé&ssctors Fig 03

Sector/IPCC Reporting Category End Use/Activity Gas

~ WORLD RESOURCES INSTITUTE
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Green House Gas Emission Levdishiopia Fig 04

Historical emission- 2016 ‘missions targets

200Mt 188.66Mt

150Mt

100Mt

50Mt

I I I |
1992 1996 2000 2004 2008 2012 2016 2020 2024 2028 2031

The Yellow Dot shows the 2030 National Emission Target which has been exce
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The link between CA and Climate Smart Agriculturg:(CSA is CA
with due consideration to GHG emissions that have caused Glim:

Change. Fig 02

Net Primory Pfoduc’rioh
(CO, uptake)

N,O, NO,

CH//C(::: CO, NMVOC

CH,

Soil respiration

Soil Carbon
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Soil Health is VisiblErom Left to RightF{g G7):
- Pasture

- Conventional tillage and

- NoHill with cover crop soil samples.

Afterl inch of rain the conventionally tilled sothe Middle is bondrywhile
living roots irthe othertwo soils allowed for infiltration, and water retention.
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Attitude

(TheWHY)
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Standard Benefits of CA Practice

Empower smallholders to
competitively produce a surplus,
and become commercial
Production of sufficient,
competitively priced and quality
raw materials foMarket &
IndustrializationAgenda

Land

Crop
A Increase and stablgield, productivity &orofit
A Eventually reduce fertilizer use

A Reduced pesticides as farming turns more
organic.

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

A Harvest more rain water and increase
efficiency of use of irrigation water needs

A Greater livestock and human
carrying capacity

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

A Lower environmental cost
(water, infrastructure)

A Rehabilitation of degraded

Slide Courtesy of
ACT

lands and ecosystem services

Livestock

A Adequate, quality diverse fodder

A Milk production consistenc§ increase

A Better herd managemerg Zero Grazing

A Feed preservation and conservation

A Productivity:5-8 litres to 15-24 litres per day
A Increased organimatter and Manure

A Savings in Cosff production
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Why Is SoHHealth Important?

ALike animals and plant§, 2 A f A & QSdilhealith vy
determinesits capacity to feed animals and plants
effectively and sustainably.

ASoilhealth measures are as complicated as trying to
guantify the health of a human being or a crop. Soll Hee
IS measured scientifically in terms Garboncontent,
Fertility Colour Bulk Density, amineNitrogen, Percent of
Stable Aggregates by volume, Water Soluble Carbon ar
Organic Matter

AThe new Intergovernmental Panel for Climate Change
(IPCC) report concludes that globatisgpland soils have
lost 20-60%0f their original organic carbon content
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https://www.ipcc.ch/site/assets/uploads/2019/08/2e.-Chapter-4_FINAL.pdf

Primary Benefits of CA Practice:

V With CA smallholdersave time and drudgerymaking it
attractive to the youths.

V Saved time Is renvestedin allyearround livestock
keeping enterprises; service provision or agribusiness

V With CA, smallholder farmers are able to prodiace
surplus, competltlvelythus penetrate markets and transit

to becomecommercial

V Ourgrain marketing problem is probably not the price
offered, but our high productioncost

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

CA => CSA provides READY opportunity: To Sustainably
CNFyaTtT2Z2NY | TNAOI QaAridlazdsAn® | a
Crop and Livestock Production Havens

Slide Courtesy of
ACT
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Change is needed and it must Happen NOW!

Alncreases in population and wealth are leadingwer-growing
demands for food while increasing urbanization is leading to
proportionally fewerpeopleproducing food.

AHumanshave tended to deplete soils of the ingredients of

ferti
nea
nac

thy. In this regard, nature (soll) is getting u

K withcclimate-change @

ity that the solil needs to keep animals and plants alive at

et hitting

Alndustrial Agricultureis growing crops and livestock purely for

market and industry. It is n@ustainablelt is contributing
substantially to the climate emergency and having a negative
Impact on human health and the environment

ARegenerativeAgriculture addresse$oth of the major problems
associated with Industrial Agriculture.réduces the carbon
footprint imposed by agriculture and simultaneousynoves
carbon dioxidefrom the atmospherek sequesters it in thaoil.
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Practice

(TheHOW)
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0 Good agronomi@ractices:
o Timelyplanting; Propeplant spacing
o Effective weed controlith and without herbicides
0 Useof improved, environment and farmer friendly external
INputs
o Improved seeds
o Judicious use deértilisers and pesticides.

0 Cropc¢ livestockintegration.
0 Agro-forestry ¢ fertilisertrees, fodder, fruit, live fencegtc.
0 Available, Accessible and Affordable Mechanizategrvices

0 Valuechain partnershipsrertically and horizontally, including the
private sector players.

o Institutional SupportandPublicPrivate Partnershipsnclusive of
Champions from all levels.

o Policy and regulatory frameworkthat support marketlinked
valuechain development and sustenance.

Slide Courtesy of
ACT
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11 Early maturing maize YRR
Baans Feododo s
Potato
Vlegetables 3 ) N
OCat

¥ g /& j@;bem ée‘ |
i vongoias (7

’ Beetroowvegetabbs
Wheat(formwnalfeed) \ Sub divide farm

| \' m potato vines for food &
P fodder

N "
* @g.-%{i

Desmodium, btoadbean vetch, Luceme, Lupins

Relay cropping. inter cropping and rotation

- Runoff water harvesting
Roof water harvesting

Slide Courtesy of
ACT
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. Runoff water harvesting
) Roof water harvesting
Water pump

Common dams

el By XY B il

'l'-'l'-'l 'l'

Conservation of

‘ I excess fodder

Rhodes -\

Bermuda =
Nandi Setaria
Local grass
Desmodium )

Tree Lucerne

Sudan grass

Crotalaria junceal
Wit

Paddocking

Rotation grazing

Slide
Courtesy of
ACT
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Model demmmrissiatéelchtis imialbsics leonsixadet rangns ter

Planting trees + Pilanting rows of
along the hillside nitrogen
to control erosion fixing trees

S

Courtesy of
ACT
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i &

Finance Government

Institutions or Donor

Crop & Livestock
Insurance
Companles

orfe
RS
Producer
Groups

N

CA Service
Providers
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Svnergy between CA and Livestock

A Minimum soil disturbance

A Reducedlemand for draughpower

A Ability to market cattle at youngge;
earnmore & frequentincome

A Rotation/Association

A Opportunity to grow adequatand high
nutritive value feeds without additional
demands for land.

A Diversification to conservihe legume
forage as hay ansilage

A Permanent soil organic cover

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

A Enables integration of leguminous cover
crops, shrubs and trees for aquaculture

& livestock feeds Slide

Cniirtacyv nf
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The Progression from CA to CSA

As we strive to progress CA Principles broadened to
accommodate Climate Change, CA becomes CSA. Unde
we shift from focusing on the sustainabillity of soil provisi
for Plants, Livestock and Humans to the following broac
areas of concern into the near future

1. Future Technologies

AApplications of cellular & digitalgriculture
AFoodprocessing and safety, gene technology,
Alntensification replacement food and feed,
Awaste reduction,

Areplacement food and feed for livestock and fish: plant
based substitutes, insects, seaweed efc.

Aimproyedclimate forecasts and early warning for pests
and diseases.

~
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Technologies for food system transformati

Acostaet. al. 2019

A As food systems transform to
face climate change
alternativesources of
Protein will be needed, away
from holding huge stocks of,
Livestock that need a lot of
land and produce Methane,
a Greenhouse Gas.

A Water & Materials will be re
Circulated or rePurposed
and Waste MUST be
reduced.

A Plants that are not grown o
soilwill becomecommon.

A Cropand resource
intensification will call for
green/biologicals for safer
food.

A Wider use of gadgets for
Digital Agriculture will avail :
critical informationand data. Flg 08
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The Progression from CA to CSAContd

2. Adaptationand development pathways for different type
of farmers

Aln the coming 20 years farming will not be businesssisal.
Planetearth will have some Billion more people than it
nad in2018.

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

AOf about 570 million farms in th&orld, 85% are less than
ha and occupy only around 12% of global agricultiarad
(Lowderet. al.2016).Even with bespractice farming, such
small farms are financially unviable (Harris, 2019).
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The Progression from CA to CSA Contd

3. OnChanqging diets and transforminfigod:

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

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

AHealthyand sustainable foods are more likely to be widely
eaten if they are madenore appealing(in terms of cost,
taste,convenience and enjoymentynore nomal (familiar
and mainstream) andasier(prevalentandthe automatic or
default choice)
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Shifting to Healthy Sustainable Diets Fig 09

Healthy, balanced,
and climate-friendly

o

E} ; Too little food,
~ N

Too much food,

Ng

o/ . too little variety too little variety
‘el
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YSé Cl OuzNAR L yChbicesHaalthy ank
sustainable foods are more likely to be widely eate
they are made morappealingaffordable, tasty,
convenienkt & normal familiarand mainstreamand

easlern(prevalent, and where possible the automatic
default choice Fig 610
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Appeal Familiarity Ease
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The Progression from CA to CSAContd

4. OnFinancing the transformation of foodystems:

AClimatesmart investments to transform food
systems, are not yet at scale. This will require
addressing core market failurés unlocking private
sector financing from food and agriculture
companies, domestic and international financial
Institutions, and specialized investors.

AGovernments 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 fmkigating
mechanisms.
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The Progression from CA to CSA Contd

5. Localo global policy as a catalyst fathange:

APolicy must remove barriers, create incentives, foster a leve
nlaying field, andacilitate equitable acces$o resources.

APolicy change is needed at multipéeels: Local, Regional,
National and Global.

ATackling gender inequality in food systems is arprpiisite
for transformation:Gendennequality runs deep in food
systems, with men and women playing different roles,
experiencing climate impacts differently, and articulating

different priorities.

APolicy musmobilize finance, incentivize and dask
Investment and ensure finance reaches those who need it

MOost.
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The Reconnaissance visit of PASIDP |l Regions registere
following CA & CSA Status, hence Intervention Entry po

AA highlyvulnerable and erosion prone countiof steep
highlands and high population density especially in the
plateaus.

AMind sets that may considéMOTFTilling the land as a
characterof LAZY farmer@ NJ OA Sg /! | a
CENX¥AY3IeX O0FR F2NJ UKS Sy

AFarmer confusion abo manyCA and ISFM technologige:
iIntroduced by many and different projects: Nitd, Cover

crops, Mulching, GreeManure,Vermicompost and
Hydroponics etc.

ACA Misconceptiondue to Limited Training & Q#actice
Model Farms among Extensidgents in theegions.
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The Reconnaissance visit of PASIDP |l Regions reqisterec
following CA & CSA Status, hence Intervention Entry poin

ATraining had been mostly in Knowledge (Whai?. the
theory, not in Attitude (Justification) and Practice (The
How?) for seHoroof and sustained advancement.

ALivestock stocking levels are high, seemingly inconsider
of farm carrying capacity and observable overgrazthgh
competition for crop residudetween animal feed and soi
cover. CropLivestock Integration learning is Critical.

ALimited access to new and CA Crop and GBvep seeds
and inputs, some of it due to Federal Government
managed supply systems which were reported as
iInefficient, best left to private sector
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The Reconnaissance visit of PASIDP |l Regions registered the foll
CA & CSA Status, hence Intervention Entry points:

AHuge valuechain gaps imverly traditional (non
mechanized) subsistence farming practigesorly linked to
markets and incapable of competing in a globalizing wor

AToprogress faster, CA practice in Ethiopia (like elsewher:

Africa) needeanodern mechanization to counteract the
drudgerousfarming operations,soil and environmental
destructing practices etd/lechanization business models
that have worked elsewhere in the continent (and beyont
would need specialized attention and introduction

(N N I N



The Reconnaissance Vvisit of PASIDP Il Regions reqistered
following CA & CSA Status, hence Intervention Entry poin

AThere were lose links between CA and CSA, between tr
place for gender and youth, research interventions and
private sector, job creation and employment, among oth:
development considerationg.hese crossutting
considerationsvould need to featuren all modules, to
bring out a more holistic approach

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

(N N I N
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How to Establish a Crop the CA Way




Learning Outcomes

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

AUnderstand the principles of crop establishment and why
the CA approach and mechanization applications make
]Ehem more attractive, achievable and adoptable by
armers

AConsider crop establishment conditions and select the
most suitable mechanization options in terms of citype,
technology level, power needs and other application
concerns

AUnderstand the principles and the breadth of
mechanization (appllcathn?]_conS|derat|on_s and adheren
to CA principles in establishing and nurturing crops.
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Knowledge

(The WHAT)
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Agronomic principles of appropriate crop establishment

Good seedbed preparatioseed placement and soill
nutrition will give theseed the best possible foundation, to
bring about the healthiest crop.
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Factorsaffecting good crop establishment include input
and management factorsuch as:

ASeed size and quality

AGood seedbed preparation

ADepth of planting

ASoil and water and Soil temperature
ASoil structure

ASoil PH levels

ASoil fertilization

AWeed management

ASoil organisms

Alntegrated pest management (IPM)
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Conventional versus the CA Way of Crop Establishment

A Conventional crop establishment methods (left) invodxeessive
soll disturbance

A Directplanting through mulctinvolvesminimal soil disturbanceand
facilitatesgoodagronomy (right).
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Conventional versus the CA Way of Crop Establishment

AEffects on soil health and quality

AEffects on soil moisture

AEffects on soil temperature

AEffects on soil erosion

AEffects on soil productivity

AEffects on water quality

AEffects on soil microbial activity

AEffects on soil cover and soil carbon
AEffects on cost of production and productivity
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Agricultural degradation with tillage

ALoss of organic matter

ACompaction & sealingstructure & porosity
AErosion, water & wind

AWaterlogging, flooding & avalanches
AAgrochemical pollution

AContamination with microorganisms

A

A
A
A
A

_oss of (functional) biodiversity below and above grour
_oss of soll health

|_0ss of water resources, quantity & quality

|0ss of productive capacity and functions

0SS of ecosystem goods & services
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Soil health and quality Healthy, highguality soil has:

& Lo W g A Good soitilth
8 R T
\ A IR

A Sufficient depth

A Sufficientnutrient supply

A Small population of plant
pathogens and insect pests

A Good soil drainage

A Large population of
beneficial organisms

A Low weed pressure

A No chemicals or toxins
that may harm the crop

A Resilience to degradation

and unfavorable conditions

A

Photo credit: StevE€ulman
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Nutrient cycle.

N
L Sy Water

------- and air
Plant growth ///////  penetrate
Dead J soll
leaves DR L / 2\ 4L & s
(and other €{ [ e
plant and
animal Minerals
matter) and other
%& nutrients
released
f\ N\ )‘ t into soil 0cks
Decomposers ' broken
down

break down
organuc matter

S
Rocky subson .* 4&/ /
Q

@f\%
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Effects of compacted soils due to excessive conventional tillage
on water and air availability in soill

|deal soill

Compacted soll
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“Soil erosion due to unprote

landscape

: . d 3 Soil cover preserves moisture a
A well preserved landscape soil erosion
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radation and runoff can cause water pollution




Carbon sequestration

N

-

Improved management can make it Excessive tillage accelerates

easy to come with more cropping residue decomposition and
Intensity and/or cover crops and loss of soil carborto the
result innet carbon sequestration atmosphere
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Attitude

(TheWHY)
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Land degradation and decreased productivity

,:’f. P

A Land degradatlonn Afrlca IS a major cause for decrease(
land productivity, Ethiopia included.

A Ethiopiapermanently loses up to 200,000 ha land per
annum due to sokrosion associated with tillage.
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Harvest and Postharvest losses

A In Ethropla postharvest Ioss rates are reported to range from 30 to 50% depen
on the crop

A Globally, food losses and postharvest waste are estimated at 30 to 40% of
production

A Any 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 ch:

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

(N NN N NN NN



CA-based crop establishment methods are Urgemt Africa

A Toprotect the environment increasdand use efficiency
and productivity

AFarmers are increasingly feeling thifects of CSA CA crop
establishment methods can help farmerstigate the
effects of warmer temperatures & decreased water supp

AToimprove use of resources and returrts land, water,
farm-power and labour.

ATo createnew opportunities for participation in agriculture
by younger populationsas valuechain gaps are closed an
value-chain delivercapacities are enhanced.

ATake advantage o€newed Continental.evel Support for
CAand MechanizatiorAdvancement
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| t 0s ti me t cbresaking rhanualf r o
methods to mechanized systemsl/eft to Righi)

Mechanization-Led Transformation of African Agriculture
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/ntroduce gender and agesensitive
mechanization types to farmine e
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e .. They will sustainably attract youth into
farming, to take the burden off women farmers.
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Practice

(TheHOW)
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Questions a Farmer should askK selt before FPlanting a
Crop:

Planninghe necessary operations well in advancdlué planting
season will increase chances of success. Some questions t
considered in advance of the planting season are such as:

AHas thesoil been tested?
Als theright seedavailable (type, & quality)?

Als theright fertilizer or manureavailable?

AWhat is thebest planting time(based on rainfall, soil type &
availability of inputs)?

AWhat is therecommended seed ratéor the type of crop to
be planted?

AWhattypes of weedsare anticipated?
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Questions a Farmer Should ask Self Before Planting a Crqig’ontad)

AWhat planting andveed control technologyis available or
accessible?

Alf chemical weed and pestsect control methods are to be appliec
are theright chemicals available?

AlIf the farmer will be using his ownols and equipment are the
tools and equipment to be used in good condition to carry out th
anticipated operations?

AHas the equipment beeaalibrated?

Alf the farmer will be using hired services, are there qualifiedvice
providersin the area?

AWhat is thecondition of the fieldto be plante®

Asking these questions and considering each one of them will hel
plan a successful crop establishment season.
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Apply planting method best suited to your conditions
& means in line with CA principles

APlanting with human powered manual tools.

APlanting with animatrawn equipment and singlaxle
tractors.

APlanting with FulScale Ndill Seed drills and Precision
planters.

APlanting Tubers, Tre€rops and Fine Seeds likeffthe CAway.

ATransplanting.
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Observe GAP

Good Agricultural Practices (GAP)

- GAP

an integrated set
of recommended
crop, soil, water
and weed
management
practice
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Hoe Minimum Till planting
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Planting with animal-drawn equipment and
single-axle tractors

AAnimaldrawn and singlexxle CA planting equipment are
designedo reduce soilillage. Examples are thiBerken
mareshaAyberBroad Bed furrow Maker (BBM), the
animakldrawnripper andtie-ridger

AThe use of animal power or single axle small tractors
enables small scale farmersddopt the CA Practice
without investing in high cost machinery, and using local
avallable livestock as animal power or buying relatively
affordable equipment.

AThe planters must bealibratedfor different crops to
ensure successful planting.
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Two-pass striptill planting using animaldrawn ripper
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A Makeone pass to loosen saéind open up furrow for planting and
fertilizer or manure placement

A Seedingcan follow, manually or with a suitable seeder

A Advantageous when used in problematic soils to obtain improvec
crop stands and yields
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Th_e Ethiopian traditional I\/Iaresha
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A Planting using th&lareshainvolves multiples passes
causing a lot of soll disturbance.

A TheMareshahas undergone modifications aimed at
performing planting operations that are more in tune wit
CA principlesBerken& BBM)



The Berken Mareshaand Ayber Broad-Bed and Furrow Maker

Traditional Mareshawith BerkenMaresha BroadBed andFurrow
Metal Tip Maker (BBM)
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One-pass natill planting

AConducted directly into undisturbed, firm, residue
covered solls.

ACan be used for both drilled and row crops.

ASwitching to netill reduces the amount of power needec
from the power source, meaning a smaller tractor can |
used.

AResults in reduced soil compaction.
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VIGGeTTROay G Teru avy singleaxle planters hava 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
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Tilled strips correspond to planter rows width of the crop being
planted
A Moisture is concentrated in the tillestrip
A Conservegnergy and fuel because only partial tillage occurs.
AwSRdzOS& a2Af SNRaAAZ2Y D CKIF OQa
the soil throughout the year. The residue blanket also conserves
moisture.
A Releases less carbon into the atmosphere and maintains higher
levels of soil organic matter.
A Reducegxpenses by eliminating some primary and secondary
tillage.
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Planting with Full-Scale Natill Seed drills and Precision
planters

AQuitablefor large farms and are rarely applied in small
scale farming due to economic considerations.

AAllowsfarmers to plant the seeds in wedpaced rows, at
specific depths, and at a specific rate.

AGivesfarmers much greater control over depth and
spacing.

Alt allows them the ability to cover seeds without
backtracking.

AFocuseson precision in larger grain crops like corn and
sunflowers.

AAllows specific row spacing, depth and also the distanc
between plants.
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Different types of Planters

the tractor blows fine seed like wheat or barley and the fertilizer

into the ground with high precision); TeRight: A manuallfed

Seedlinglransplanter; BottomLeft: A LargeGrain Planter with
FertilizerHopper; BottomRight: A setpropelled Ricelransplanter.
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Planting Tubers, TreeCrops and Fine Seeds like
Teff the CA way

ACultivation of tubersgallsfor excessive soidlisturbance

ACAIn farming of tubers is possible by ensuring there are
adequate channels for rainfall to ga in

A Use Chisel Plough to dig deigpo the subsoil but leave
the soll unturned.

AUse harrow and &adgerif necessary. Aim to reduce tillag
operations

AAlternatively a BedMaker with a soibeater like a
rotavator can be used t@nsure the findilth for the seed
to thrive.
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Potato planting equipment
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Controlling weeds and pests the CA way

ACultural agronomic methods

APhysical methods of weed control

AWeeding with animal and tractedrawnweeders
AChemical methods of weed and pesintrol

AUsing drones for spraying crops
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Cultural agronomic methods

AL eave soil covered with Mulch

A Use cover crops that have high organic matter anc
residue

A Consider row spacing and crdpnsity
A Practice cropotations
A Practice intercropping

A Timely weeding
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