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Foreword

The Ethiopian Government remains highly committed to promoting soil health and fertility, for the
benefit of present and future generations of citizens.

Out of our steadfast dedication to the soil, the Ministry of Agriculture and Natural Resources chose
to take advantage of the International Year of Soils to raise awareness about the importance of soils
and healthy soil management in Ethiopia.

Soil fertility is an essential prerequisite for achieving the targets set forth by national development
agendas, GTP2, CRGE and others, in terms of agricultural output and GDP growth. Hence, the Ethiopian
Soil Campaign is just one of many initiatives spearheaded by the Ministry of Agriculture and Natural
Resources to promote and safeguard soil health in Ethiopia. Other initiatives include scaling up
sustainable land management (SLM), reclamation of acidic soils, improving the productivity of
waterlogged soils, increasing capacity for climate-smart agriculture, integrated soil fertility
management (ISFM) and, most recently, digital mapping of soils in the country’s arable lands, for
custom application of domestically blended fertilizers. Collectively, the result of these efforts is higher
yields from the same land per season. Some of our programs, such as our community-based
participatory watershed development to rehabilitate the degraded lands, are exemplary models being
followed by other countries. The FDRE Ministry of Agriculture and Natural Resources, together with
many partnering stakeholders, has so much to share in the area of soil health and fertility.

The Ethiopian Soil Campaign represented a special model of multi-stakeholder sharing and learning
around a critical development issue of our time. Both the lessons shared and the way in which they
were shared have relevance for future development work. Our commitment to soil health shall
continue long beyond 2015, and it is with great pleasure that we share in this publication some of the
insights from the 2015 Ethiopian Soil Campaign.

H.E. State Minister, W/ro Frenesh Mekuria Prof. Tekalign Mamo,
Ministry of Agriculture and Natural Resources FAO Special Global Ambassador
International Year of Soils

aoPp & 9°
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Introduction

1. What is soil?

Words are used in different ways in an attempt to capture the significance of soils. Some say soil is:

“Life” — an Ethiopian farmer.

“What man is made of and what man shall return to in the end” — The Bible (Genesis 3:19) and
the Qur’an (Surah 17: 17-18).

“The Source of 95% of the food we eat” — FAO
“The cornerstone of food security and agricultural development” — FDRE Ministry of Agriculture

“My mother and my father” — an Ethiopian farmer.

To a soil scientist, soil consists of four fundamental elements: rock or mineral particles, living things
and dead organic matter, air, and water. Healthy soils, sometimes known as 'quality soils', are
described as having favorable physical, chemical and biological functions?.

Adapted from Holeta Agricultural Research Center presentation, Soil Week 2015

Physically, healthy soil does not have a hard pan or hard surfaces; it holds water well, drains well, and
does not restrict root growth. Exhibiting good structure, physically healthy soil is soft and has well-

! Integrated Soil Fertility Management Technical Manual, Ministry of Agriculture, SLM Ethiopia, German
Cooperation and Giz, 2016
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arranged soil particles, allowing for plant roots to grow easily, extract nutrients and access both air and
water.

Chemically healthy soil has a rich base of the nutrients that plants require for growth, primarily
nitrogen, potassium and phosphorus as well as elements such as zinc, copper, iron, chlorine,
manganese, molybdenum and others, which are needed in small to very small amounts. These
nutrients should not only be present, but in balance and available to the plant — for nutrients to be
available, the acidity/alkalinity must be within the desired range, and there should be no problems of
salinity or sodicity.

Biologically healthy soils have a vast diversity of living things in them — micro- and macro-organisms,
as well as various plant roots interacting with one another and the other components of soil. A good
store of non-living soil organic carbon, particularly humus, is required to provide the energy basis for
all of the processes that occur in the soil. In biologically healthy soil, crop and other residues break
down easily and both physical and chemical soil health is better.

Some farmers refer to the health of the soil as the “power of the soil”2. Healthy soils are fertile and
produce high yields of good crops, and they also provide a wide array of other essential ecosystem
services, for example, carbon sequestration and climate regulation, decomposition and cycling of
chemicals and nutrients, water purification and flood control, a foundation for human infrastructure
and a source of construction materials: healthy soil contains incredible biodiversity that is contributing
to the development of human medicine and new genetic resources®.

2 Integrated Soil Fertility Management Technical Manual, Ministry of Agriculture, SLM Ethiopia, German
Cooperation and GiZ, 2016
3 FAO 2015



Soil Health Insights from the 2015 Ethiopian Soil Campaign

A variety of processes can degrade soils, causing them to lose the functions that make them healthy
and able to effectively provide multiple services. With soil degradation, crop yields fall, soil organic
carbon is depleted, soil biodiversity decreases, the capacity to sequester carbon decreases, etc.
Attention on and investments in soils and sustainable land management, however, can reduce and
even reverse at least some of the processes of soil degradation.

2. International Year of Soils 2015

In September 2013, the 68th UN General Assembly declared the year 2015 as the International Year of
Soils. In preceding years, it had become apparent that the world-wide rate of soil depletion was coming
to jeopardize the capacity of farmers to meet the food needs for the projected global population of 20
billion by 2050. Furthermore, the loss of biodiversity and ecosystem services related to the loss of soil
health — compounded by the impacts of climate change —amplified the urgent need to take immediate
action to safeguard global soil resources.

Consensus was reached that awareness on the following fundamental truths about soil needed to be
more widely appreciated:

1. Soil is an essential ingredient to healthy food and nutrition.
2. Soils store and filter water — improving food security and their resilience to floods and
droughts.

3. Soils help to combat and adapt to climate change.
4. Globally, our soils are under major threat®.

With a view to reversing current alarming trajectories in soil conditions, these four global priorities for
action were identified:

1. Minimizing further degradation of soils and restoring the productivity of soils that are already
degraded in regions where people are most vulnerable.

2. Stabilizing global stores of soil organic matter, including both as soil organic carbon and in soil
organisms.

3. Stabilizing or reducing global use of nitrogen and phosphorus fertilizer, while increasing
fertilizer use in regions of nutrient deficiency.

4. Improving our knowledge about the state and trend of soil conditions.

If tangible progress in these areas is made, it would result in protection of and/or restoration of soil
resources, the ecosystem services they provide, and the life they sustain®.

4 FAO http://www.fao.org/soils-2015/resources/information-material/en/, last accessed March 2016.
5 FAO Status of the World’s Soil, 2015.
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3. The Ethiopian Soil Campaign

In homage to the UN declared International Year of Soils, and out of concern for the health of Ethiopian
Soils, a visionary group of soil stakeholders led by the FDRE Ministry of Agriculture and Natural
Resources joined together in 2014 to build the Ethiopian Soil Campaign. Adding to the momentum
around soil health in Ethiopia, in May 2015, Ethiopia’s own great soil steward, H.E. Prof. Tekalign Mamo
was appointed as FAO Special Ambassador for the International Year of Soils.

The purpose of the Ethiopian Soil Campaign was twofold:

1. To raise awareness with the general public —including farmers and extension workers,
bureaus of agriculture, and schools — about the functions of soil and the importance of sound
soil health management.

2. To create synergy between stakeholders.

The campaign adopted the slogan Healthy Soils for Healthy Lives and hosted its official launch on World
Environment Day, June 6, at Gulele Botanical Gardens. During this launch session, the campaign sent
out the message of the importance of soil health in agriculture, water retention, food security, climate
adaptation and biodiversity conservation.

We protect our Soils, because:

Soil is Life!

Healthy soils are the basis for healthy food production and for healthy life!
Soils store water improving our resilience to floods and droughts!

Soils support our planet’s biodiversity & host a quarter of the total species!
Soils help to adapt to climate change by playing a key role in the carbon cycle!

Soils are the foundation for vegetation: feed, fiber, fuel and medicinal products!

S

Good management & preservation of soil is essential for food security!

Launch of the Ethiopian Soil Campaign on World Environment Day at Gulele Botanical Gardens
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4. Objectives of this Publication

The objective of this publication is to document some of the key lessons learnt from carrying out the
Ethiopian Soil Campaign. These lessons include:

e How the campaign was developed.

e Concepts and practices discussed and demonstrated during the campaign.

e Contact information for some of the individuals and organizations working with soils that
were involved in campaign activities.

In Part One, the Overview of the Ethiopian Soil Campaign, the major elements of the campaign are
described. The processes undergone to bring about each element of the campaign are discussed. It is
hoped that this documentation would assist in the development of other multi-stakeholder campaigns
for sustainable development, both within Ethiopia and beyond.

During the many events of the Ethiopian Soil Campaign, a vast array of concepts and technical details
in soil fertility, soil health, and soil management were presented, demonstrated and debated. Part Two
of this publication, Insights on Soil and Soil Management, shall attempt to record and share some
highlights of these. It is hoped that the insights documented here will encourage practice of effective
and sustainable soil management. Together with summaries of the key messages from selected
campaign events, the contact information for event leaders is provided. For additional information and
future collaboration, readers may contact contributors directly, and expand their soil health support
network.

Part Three shares experiences from country-wide awareness raising activities.

Part Four outlines the wrap-up of the International Year of Soils in Ethiopia, evaluation of the
campaign; it also offers suggestions for next steps that would keep the momentum of the campaign
and enhance the awareness for future exchanges and collaboration for healthy soils.
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Part One - Overview of the
Ethiopian Soil Campaign
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Soil Health Insights from the 2015 Ethiopian Soil Campaign

1. The Ethiopian Soil Campaign Program

Government, various organizations and individuals have been working with, for and around soil in
Ethiopia for millennia. As concerns about soils mount, more awareness about soil issues, and more
capacity for implementing good practices in soil health are becoming increasingly needed. So in 2015,
coinciding with the UN International Year of Soils, tens of hundreds of soil stakeholders across Ethiopia
came together in dozens of different events to share insights about the status of Ethiopian soils, and
good techniques for soil management. These events collectively have come to be known as the
Ethiopian Soil Campaign.

The Ethiopian Soil Campaign had humble beginnings, starting with a handful of professionals and soil
practitioners uniting to host a couple of educational soil-related events in an appointed “Soil Week” in
October 2015. However, it soon became apparent that a single week of events would be hugely
inadequate to address the great urgency of Ethiopian soil health concerns and the vast scope of soil
issues and initiatives in Ethiopia, or to involve significant numbers of the numerous soil stakeholders
in the country. Therefore, the Government of Ethiopia, spearheaded by the Ministry of Agriculture and
Natural Resources, decided to take advantage of the International Year of Soils to establish a nation-
wide campaign to raise awareness and synergy around soils.

The Ethiopian Soil Campaign involved various efforts to promote learning and networking among a
diversity of stakeholder groups; stakeholders targeted included top decision makers, soil experts, soil
researchers, farmers, agribusiness entrepreneurs, students, and interested public.

The Major Elements of the Ethiopian Soil Campaign
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1.1 The major strategies of the Soil Campaign

The major strategies for engaging different stakeholders in the Ethiopian Soil Campaign can be
grouped as follows:

1. Artistic and cultural understanding of soils, building on traditional and creative ways of
understanding, celebrating, using and caring for soils.

2. Presentations and demonstrations by different experts and practitioners about soil and good
practices in soil management.

3. Formal and informal dialogue around different concepts and practices associated with soils
and development.

4. Radio outreach, in different languages, mainly targeted towards rural farmers.

5. Regional events outside of the Addis Abeba area, to share insights and build synergy for soil
health using a variety of media (presentations, demonstrations, dialogues, etc.) in various
locations.

Different events were designed to connect the various stakeholder groups. For example, the radio
outreach and regional events were the most successful at engaging farmers and extension workers,
whereas the Addis Abeba-based soil week (presentations, visits, demonstrations, panel discussions,
etc.) was effective in involving decision makers in government, experts from research institutes, and
students. Cultural celebrations were successful in helping people from all backgrounds to appreciate

the significance of soils in society and everyday life.

Spaces in different events were created to address two very different needs: 1. sharing the basic and
well established foundations of soil science and soil management, and 2. sharing divergent viewpoints
in soil concepts and practice, where there is less consensus and more controversy.

Different techniques for handling well established and more controversial areas in soil science and soil
management

~10 ~



Soil Health Insights from the 2015 Ethiopian Soil Campaign

1.2 Timeline of events

The temporal order of the most significant Ethiopian Soil Campaign developments, from general

groundwork to execution of events, can be found in the table below.

Time-
line

February

March and
April

April

May

June 6

Development

Development of

e concept note

o first flyer and brochure

e budget

o list of possible
sponsors

MoANR governs various
Sustainable Land
Management Programs in
Ethiopia, which are
implemented by Deutsche
Gesellschaft fur Inter-
nationale Zusammenarbeit
(GIZ) in collaboration with
many national and
international partners

Significance to the Soil
Campaign

The concept note and the
brochure made it possible
to officially involve the
institutions that are
important in Ethiopia in
the field of soil health
management.

Involvement of GIZ in,
and its contributions to
the campaign strengthens
inter-agency
collaborations for soil
health.
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Early in kind and financial
contributions made the
development and printing of
these materials possible: the
contribution of these “seed”
resources paved the way for
others to follow.

It is necessary and effective
to involve influential
stakeholders.
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Time-

Significance to the Soil

Insights for campaign

. Development . oo
line Campaign organizing
The State Minister of the The Ministry of Agriculture
Ministry of Agriculture Now officially a national | chairperson officially invited
appoints a Chairperson of campaign, the scope of all relevant Ethiopian
1 the Organizing Committee | planned soil activities government institutions to
=, of the Ethiopian Soil drastically increased appoint a representative to
Campaign, Ato Mesfin beyond a week of Addis- participate in the Soil
Berhanu, to be supported based events. Campaign Organizing
by Dr. Tesfaye Ertebo. Committee.
. . Campaign organizin
Five subcommittees for the P g < 2 .
.. ; , focus shifts from the big .
- Ethiopian Soil Campaign . . . Importance of analyzing the
7 . picture rational for soil
= were installed, for the steps and components
ob . . awareness and synergy
B different activities to be needed to carry out an
<« ) development, to the nuts . .
done in the two months effective campaign.
. . and bolts of event
leading up to the Soil Week. ..
organizing.
Extensive behind the
scenes campaign
preparation This preparation involved the
s e Radio program dedicated and coordinated
2 development work of many parties, and
k3] e Preparing soil week . lenty of time. Unanticipated
o) pamnng Laying the groundwork Y . . :
l events . delays in soil week dates
- . for successful soil events. .
? e Design of banners and served as a blessing to
¥ T-shirts complete the extensive
< e Developing registration preparation work to high
systems quality.
e Dissemination of
invitations
Event not organized by the
- Addis Ababa University Awareness about soil Soil Campaign Organizing
% Event on soils, invitations issues raised on public Committee, but parallel, and
g to the public were radio and in academic important in raising
broadcast over the radio. circles. awareness and momentum
around Ethiopian soils.
Press Conference in Taitu
< Hotel with the MoANR .
= .. Press conference included
] State Minister H. E. W/ro . . .
<2 . Public awareness on soil top officials, top experts, and
GEJ AEEE [EIE), B issues celebrities to help grab
3 Tekalign Mamo and FAO : . . 2
> public attention.

Assnt. Rep. Dr. Hassen Ali
present.
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Time-
line

November 5-6

November 16

November 16

November 17

Development

Launch of Soil Week
Speeches, innovative
displays, panel discussions
and cutting of an
educational soil cake
layered like a real soil
profile.

Workshops on Soil at Hope
College of Business, Science
and Technology

Significance to the Soil
Campaign

Expert speakers
successfully brought
participants up to date
with current trends in soil
issues globally and locally.

Morning and afternoon
sessions with 6 well
attended workshops on
topics such as global and
national soil policy,
nutrient cycling, soil
mapping, innovative soil
amendments, and
conservation agriculture.
Good technical
information shared, good
networking opportunity.

Insights for campaign
organizing

Beautiful setting, insightful
presentations, memorable
qguotes and prestigious
speakers helped to start Soil
Week events with lots of
positive energy and
excitement.

Student volunteers did a lot
of work to help the day run
smoothly. The spacious
premises were appropriate
and contained some
demonstrations for
discussion. Campaign-
assisted transportation from
multiple locations aided
attendance.
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Time-
line

November 18

November 19

November 19

November 2015 to
February 2016

December 4

Development

Visits to various soil-
related workplaces around
Addis Abeba.

Discovery of what soil
related institutes are found
in Addis.

Regional Events: Sharing
and networking around soil
health in 9 different
locations outside of Addis
Abeba.

Significance to the Soil
Campaign

Important visualization,
conversation and
networking.

Learning and networking
sessions in different
regions involving farmers,
field workers, regional
bureaus of agriculture
and extension workers,
universities, research
institutions, and students.
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Insights for campaign
organizing

It is observed that
participants like to share
their own lessons learnt,
their own knowledge and
experience, in a group, more
than simply listening to
presenters; this is also more
effective for learning and for

synergy.

The involvement of
universities as organizers was
effective since they have a
budget for extension and
community work.
Demonstration in the agro-
ecological areas in which
farmers lived and worked
was the best learning
method for all involved.
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Time-
line

Development

Significance to the Soil
Campaign

Insights for campaign
organizing

December 5 Soil Day

January and
February 2016

January 26

March — August

Celebration of the
International Day of Soils
at EIAR

Reflection session

Speeches from experts,
collection of feedback on
the Soil Campaign from
participants, and
presentation of the first
edition of the new
magazine, Wegel, an
Amharic version of
Farming Matters. The first
issue of Wegel was all
about Soil.

Organizing Committee
evaluated the celebration
of the International Year
of Soils in Ethiopia
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Hugely positive feedback
from campaign participants.
Wegel magazine shall be
disseminated through the
Ministry of Agriculture
Bureaus of Agriculture, and
campaign participants were
encouraged to contribute.

Decision to disseminate
insights from the Ethiopian
soil campaign

Suggestions for future soil
health work.
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1.3 Summary of Outcomes

The Ethiopian Soil Campaign stretched into a year of events, from February 2015 up until February

2016. Thousands of people were reached by the messages of the campaign, and hundreds had the

chance to meet and interact with others on issues of soils.

Event

Number and type of stakeholders reached

=  Start of the soil campaign, June 6 in Gulele
Botanical Garden

60 visitors

= Q&AonTV by Prof. Tekalign

Public television viewers

=  Public lecture on 1YS, AAU by Prof. Tekalign
(100 students)

100 students, academics and members of the
public

=  Press conference soil campaign Nov. 4

30 members of the public, 6 media houses

= |YS Stakeholder workshop, with Prof.
Tekalign; Nov 5-6

70 members of government and research
institutes

officials, institutions, sponsors

= Soil Week — 1st day afternoon opening with

250 invited guests

=  Soil Week — 1st day evening cultural

Molla and Munit Mesfin

celebration of soils: opening with Gash Abera

800 members of the public

=  Soil Week — 2nd day: workshops

80 professionals and students

= Soil Week. — 3rd day: field visits

300 farmers, professionals and researchers

= Soil Week — 4th day: visit locations

105 professionals and students

recommended topics

=  Soil Week — 4th day afternoon: wrap up of the
soil week with prioritizing for future work on

80 campaign participants (professionals,
institutions, students).

= Ethiopian Society of Soil Scientists Conference

125 professionals

=  World Soil Day

100 professionals, soil practitioners, students

= Regional events in Mekele/Wukro, Axum,

Dar, Jima, and Wolayita Sodo: Pastoralists
came together to share in Addis Ababa.

Dessie, Debre Berhan, Debre Markos, Bahir

720 farmers, professionals, members of
government, representatives of research
institutes

=  Wrap-up meeting of the soil organizing

up on December 17, 2015.

committee to discuss the outcome and follow

10 organizing committee members

languages, from January 1 to February 15

=  Weekly Radio Program in all regions in three

An unquantifiable multiple of thousands of
farmers reached.

= Soil campaign publication, August 2016

1,000 copies distributed to farmers and
extension workers reached through the
Ministry of Agriculture and Natural Resources
extension system.

In summary, the soil campaign directly engaged 3,780 individuals from different stakeholder groups,
including members of government, professionals, farmers, researchers, academics and students.
Additionally, the radio outreach is thought to have reached multiple thousands of people. The
campaign impacted the people it reached in different ways: some became more aware of the
significance of soils and interventions that they might take to improve soil health and fertility; many
learned of the soil related work done by other stakeholders, and came away with new relationships
and even new networks that they can draw on and align with in their present and future soil-related
initiatives.
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We believe that the momentum around these events in some way contributed to the attention for

other soil-related activities organized by parties other than the campaign organizing committee in

other places around the country (e.g. The Potassium Conference hosted by Dr. Wassie in Hawassa,

Climate Smart Agriculture trainings lead by the Ministry of Agriculture, and other events of that

nature).

Participants of Day 4 of the Ethiopian Soil week came up with the following prioritized list of

recommendations for future soil and soil-related activities. (Priority ranking 1 through 7 for the 15

proposed recommendations is based on the number of votes given by event participants. Note that

this is not a representative cross section of all stakeholders.)

Priority
ranking

1.

Recommendation

More research on and use of organic
&bio-fertilizers

Include soil health in primary
education and involve youth

Adopt “Climate Smart” technologies
and conservation agriculture
techniques that are appropriate for
Ethiopia

Identify drivers and inhibitors for
adoption of proven technologies
Reach farmers through farmer
research groups, joint
experimentation, experience sharing
Use best soils for farming not for
urbanization

More and strengthening of (mobile)
soil laboratories

Communication tools for research
findings (media) and inclusion of the
general public

Improve/capacitate extension
workers on integrated soil health
management

Integrate private sector in research
and provision of extension services
Strengthen soil biology by
understanding of soil systems
National coordinated research
program for soil health management
Continue the knowledge exchange
platform of all stakeholders: NGO,
Government, Entrepreneurs,
Knowledge Centers

Strengthen the capacity of the
research institutes

Secure tenure rights through policies

Number of votes in support of recommendation
10

10
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Some additional recommendations were added through personal communication to Soil Campaign
Organizing Committee members, amongst them was that it is important to allocate more attention to
pastoral land management.

At the closing of the international Year of Soil, a survey was taken of the success of the campaign in
achieving stated objectives (for more information, please see results summarized on page 90). The
Ethiopian Soil Campaign was very successful in achieving its objectives of creating awareness and
fostering synergy around soil health. However, not all the campaign went smoothly as planned, and
there are many organizing lessons in both the successes and challenges to the development of this
campaign.

1.4 Lessons Learned

The following are the main lessons learned in the Organizing and Delivery of the Ethiopian Soil
Campaign

1. Official recognition, protocol and leadership

Following the appropriate channels as well as involving all the relevant authorities is very important
for ensuring the success of an undertaking like our campaign. The early leadership of the Ministry of
Agriculture and Natural Resources, and the official invitations for stakeholder involvement that the
Ministry issued were of central importance to the success of the campaign in involving critical
stakeholders. The leadership of FAO in building international concern for soils in 2015 further aided in
creating official recognition for the issues at hand.

Essential MoANR leadership came from Prof. Tekalign Mamo, former State Minister and International
Year of Soils FAO Special Global Ambassador; State Minister H.E. W/ro Frenesh Mekuria, Mr.
Mesfin Berhanu, and Dr. Tesfaye Ertebo.

2. Diversity of events and outreach strategies

It was really necessary and effective that the soil campaign had different activities for different types
of stakeholders — different content, learning methods and networks were appreciated by the various
stakeholder groups.

The decentralization of this campaign was very important for including a number of critical
stakeholders outside of Addis Abeba. “Everything happens in the capital, but farmers working with
soils are elsewhere,” it was commented. Events occurring in Addis Abeba had participation of very
many decision makers, experts, and students, but very few farmers. The Campaign’s radio outreach
and regional events were effective at reaching non-urban stakeholders of the soil. Ample transport
expenses and per diem allowances offered in the independently organized stakeholder conference

~18 ~



Soil Health Insights from the 2015 Ethiopian Soil Campaign

(not by the Campaign Organizing Committee) allowed for the involvement of many soil stakeholders
from regions outside of Addis Abeba.

Whereas the well-organized press conference did not yield very much publicity (for unclear reasons),
the radio programs were hugely successful in reaching the public across a wide geographical area.

3. Budget considerations

Every campaign needs a start-up budget! Start-up resources for this work came mostly from in-kind,
volunteer contributions. An early donation from Tufts University/AKLDP was very significant because
it was used to print materials, brochures, concept materials, etc., that made it possible to officially
invite key stakeholders to become involved, and to solicit other much-needed funds.

Some strategic funding and support did not come through as expected or arrived much later.
Fortunately, a diversity of other sources helped to cover the gap.

Lack of familiarity with the procurement processes of funder organizations resulted in delays of some
events and payments. It is advisable to have a clear understanding of the necessary processes at the
earliest possible time.

Frequently, officially assigned representatives of institutions did not show up to sub-committee
meetings. It appears that they either had no time, or required a per diem and/or transportation costs
to participate. Sub-committees consisted of passionate volunteer stakeholders, and representatives of
committed organizations. For greater active organizing involvement, additional resources for
organizers (at a minimum, reimbursement of transportation costs) would be helpful.

4. Coordination

Early in the campaign, certain events were not well coordinated with other national environmental
activities. For example, the Launch of the Soil Campaign on World Environment Day (WED), although
successful in achieving its purpose, may have been more impactful if joined with other official WED
celebrations at other locations. Later in the campaign, national stakeholder coordination improved,
largely thanks to the Ministry Campaign Chairperson.

5. Handling delays

The campaign experienced multiple delays to the originally planned schedule. Rather than being
stopped by unanticipated delays, the campaign was successful in flexibly finding ways around
circumstances beyond campaign influence. The delays sometimes cost the campaign the participation
of certain key participants particularly those coming from outside of Ethiopia, and most notably, the
IASS Director. To the surprise of many, however, these delays (e.g. in Soil Week, Regional Events and
the Radio Program) sometimes worked to the advantage of the campaign, allowing for better planning
and participation.

Campaign organizers learned to “go with the flow of things we cannot steer” — many things were
beyond the control of the organizing committee, at most the committee could sometimes influence
enabling circumstances.

6. Accommodating volunteers

The campaign experienced many of the challenges associated with voluntary organizations. Because it
was not a project but collaboration based on voluntary work, nobody (other than a few paid
contractors) could be pressed into doing things. The Ethiopian Soil Campaign was successful because
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it had a dedicated “pillar” or “engine” — a person who continues to trigger and pull the volunteer team
towards its goals; Jelleke de Nooy from AgriProFocus served as an essential unifier and forward pushing
force, preventing the ideas of the participants from being lost, and bringing different actors together
to collaborate. When this “engine” was not around, there was a lull in organizing activities. Other
“engines” to the campaign also played significant roles in bringing people together to collaborate for
success, notably chairpersons from the Ministry of Agriculture. And similarly, when the Ministry was
busy preparing the GTP2 to present to parliament in September, the campaign participants mobilized
through the Ministry experienced a lull in organizing momentum.

7. Selecting stakeholders to host events

Events went especially smoothly when hosted at institutes that were themselves interested in the
topic; such organizations often contributed resources, and assisted in planning. Times when this
demonstrated itself positively included the December 5 celebrations at EIAR, Workshops on Day 2 of
the Soil Week at Hope College of Business, Science and Technology, and the Regional Events hosted
by Aksum University, Debre Birhan University, Debre Markos University, Jima University and Mekele
University.

8. Inviting participants

For good attendance, it is imperative to start making a list of invitees at the very beginning of the
campaign and inquire at organizations to share their network addresses with you! The Ethiopian Soil
Campaign was moderately successful in this regard. On the subjects of interest, it is wise to make use
of Bureaus of Agriculture that have extensive networks in the country.

Often email and telephone outreach to necessary stakeholders was not successful. However, going in
person to various offices and waiting until the opportunity to share face to face was very effective in
overcoming this communication obstacle.

9. Promoting future soil learning and synergy

The Campaign’s reporting subcommittee decided to design the report so that it would serve as a
mechanism to account for the use of budget to the funders, but also as a tool that would help preserve
insights and contacts shared amongst many different stakeholders of the soil during the Ethiopian Soil
Campaign. It is important to encourage synergy and understanding even after the campaign events
are over.

~20 ~



Soil Health Insights from the 2015 Ethiopian Soil Campaign

Part Two - Insights on Soil
and Soil Management
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2. Promoting and Understanding Soils

2.1 Ethiopia Stakeholders” Workshop: Transforming
Soil Health and Fertility Management for
Sustainable Increased Agricultural Productivity

From November 5 to 6, a conference was held at the Hilton Hotel in Addis Abeba, for select soil experts
and decision makers representing the public sector, private sector, civil society, research and higher
learning institutions, and renowned individuals in the soil health and fertility management initiatives
of the country.

Opening speeches were given by Prof. Tekalign Mamo, the International Year of Soils FAO Special
Global Ambassador, Dr. Mamadou Traore, Vice President of the African Society of Soil Science (coming
from Burkina Faso), and Ato Mesfin Berhanu, representing Her Excellency the State Minister of
Agriculture and Natural Resources.

The first session discussed Soil Health and Fertility trends and implications for agricultural productivity.
The second session was all about replenishment of soil health and fertility. The third and fourth
sessions took on policy implications and networking. Immediate outcomes were compiled into a
workshop resolution, the summary of which is reproduced below.

Workshop Resolution Summary

Having come together on 5 and 6 November in recognition of the International Year of Soils, and
cognizant of the fact that ever increasing land degradation is threatening soil productivity and food
production in Sub-Saharan Africa (SSA), including Ethiopia, we declare the following:

We recognize that soil fertility depletion is an increasing challenge to Ethiopian farmers, and
understand that soils, like endemic plant and animal species, have started to become extinct. As for
agriculture, food and crops from soils, crop productivity is the lowest in Sub-Saharan Africa by world
standards and this will be a great challenge for the ever growing population. We know that soil is life
and there is no life without soil. Soil formation is a very slow process that requires hundreds of
thousands of years, and at the same time, soil can be lost entirely in a matter of a few hours, depending
on the severity of erosion. 95% of the food that the world population consumes is grown on soils.
Improving soil health will bring sustainable agricultural production. And we understand that soil fertility
is a dynamic process that needs continuous monitoring and responsible measures. Understanding that
soil is everything, and feeding both the soils and the plants is necessary. Soil is the second largest carbon
sink, and it enhances climate change adaptation and mitigation.

As for stakeholders, recognizing that as long as there is agriculture, good soil care and monitoring soil
health should be a continuous process by all involved.

For civilians/farmers/schools, it is important to realize that the current generation has the obligation
of maintaining good soil health to leave it behind for the future generation, and soil is a public resource
that requires attention and care by all citizens. Educational institutions have to take a key role to
leverage improved livelihoods of the next generation.

For Government, it is significant that soil care and protection is cheaper than rehabilitating degraded
soils. In many countries of the world the soil resource has been neglected by the policy bodies and
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relevant stakeholders, and that after a long silence, Ethiopia has started to take measures to address
land degradation, improve the productivity of acid soils, vertisols and salt affected soils. Ethiopian
citizens should have relevant and timely soil resource information. It is important to recognize that soil
salinity is becoming a challenge to sustainable agricultural production as a result of the emphasis given
to the development and intensification of irrigation scheme under smallholder and commercial farm
levels in relation to the conservation activities. And in Ethiopia, the soil resource doesn’t have a focused
and responsible government institution.

For research institutions, agricultural research has a great role in increasing crop production and
productivity. The Ethiopian Academy of Science, different agricultural professional associations and
specific societies have a great role in transforming the soil health and fertility management. Land use
and land tenure system is not given adequate attention among the researchers and scientific
community in the country.

And because of all this, we, participants of the stakeholder workshop decide and declare that: We are
committed to support the effort of the government in soil mapping and informed fertilizer
recommendation efforts. We believe that integrated soil fertility management is the approach the
country has to follow to improve soil health and attain food self-sufficiency. We believe that
Government’s support to natural resources management programme has to be strengthened. We
believe that peoples’ encroaching into marginal lands (due to population boom) and clearing forested
areas by investors for the sake of crop cultivation should be monitored and controlled.

We therefore recommend attention to the following to bring about sustainable agricultural
production: policy, research, education, capacity building and extension services should focus on
integrated soil and water management, and balanced nutrient management; integrated watershed
management approach should be followed in soil health intervention strategies and initiatives; and
addressing organic matter depletion.

We also recommend institutionalization of the following:

1. Knowledge management, synergy and coordination between stakeholders to share
responsibilities to work on a national soil health and watershed management programme in which
each party is represented to fill in gaps; therefore, a Soil Health Consortium and Platform should
be established and/or strengthened so that different stakeholders can exchange knowledge,
experiences and demonstrate and make inventory of available resources.

2. Expedite works related to “land utilization and administration” so that the land certification
programs could become relevant and productive to support the agricultural production and
productivity.

3. There ought to be a “Lead institution” providing guidance and leadership. We believe coordinating
activities of various national, international, bilateral and governmental, non-governmental and
inter-governmental organizations involved in soil health, land and water management is a
requisite.

4. Developing a national soil information system is critically important for knowledge sharing to
contribute to better decision and/or policy formulation and recommendations, and developing
guidelines.

5. Educational institutions have to revise their curriculum so that primary, secondary and higher
learning institutions include soil health courses to shape the youth to maintain good soil health
for future generations.

~ 24 ~



Soil Health Insights from the 2015 Ethiopian Soil Campaign

Instruments towards these shared objectives include:

e  The agricultural sub-committee of the parliament has to recognize soil as the driving force of
GTP2.

e The impacts of ongoing government-led rehabilitation and sustainable land management
initiatives have to be documented and fully realized, so as to support monitoring and impact
assessment works.

. Transforming soil health and fertility management requires support from soil testing services.
Hence, this service delivery by the various institutions / organizations (MoANR, EIAR, universities,
and private sectors) needs coordination, guidance and capacity building.

e  Sustaining a solution to avail credit system for input purchase to the farmers should be
established and clustering should be put in place.

Workshop participants
Full report on the conference is available at www.agri-learning-ethiopia.org
Workshops and conference proceedings = Soil Health and Fertility Management (download)

PPY°- 25 AG 26/ 2008 %.9° (U14A: NALC AT A7nNh0G PO A7PAPALT HEP
a1 TPNLNNTT: oo NP PATE LCEATT PheE 9GS PIPCICC
ARIYTT W09 PANT HCE PULonA QAo P PTG @A AP Aavg°le W7 10h,
ANYL: PHY A AT ELPTI POl TA®7 oA, hom::

PhE.C A1 aonAT AAEX P RCOALET DL @& LI APcovl, Pana) 4QGCT PSA =
Ae.C Ve 10: PARLCYI® VLT ALTCI: hé.C PoLELTLNT 18T L9 N19°15T
oo P9 Bme hovJ-17 PUA LI PolLoNE: 10+ P4 Pla We.C Aoopéat 07 CrdT
G AT7578.9° CoopAt VLA NNLTS Pl CARI-T L ANF LNPPA: P909° VA
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2.2 Soil Health, Fertility Challenges, and Responses

Interview with Dr. Negash Demissie, Vice President of the Ethiopian Soil
Science Society & Project Leader for AGRA Soil Health Project,
coordinating Ministry of Agriculture’s Integrated Soil Fertility

Management (ISFM) Research.

The most important thing in agriculture is to know your land and
understand your soil. Everything comes from soil. Good seeds, improved
livestock, or expensive equipment will all yield nothing if you don’t have
good soil. Keeping soils healthy — un-eroded, un-degraded, fertile and

non-polluted, is essential for livelihoods.

The fourth component of soils, macro- and micro-organisms, is commonly ignored: however, it is one
of the most significant indicators of soil health. Macro-organisms (e.g. earthworms and beetles) and
microorganisms (e.g. bacteria and fungi) play very essential roles in helping plants to access the
nutrients they need from the soil. While most of a soil’s nutrients are found locked in complex chemical
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substances that the plant cannot use, micro-organisms help to convert those compounds in the soil
into forms that the plants can easily take up for healthy growth.

How do we feed the soil?

A plant can’t take up nutrients directly, so if we want
to feed a plant, first we feed the soil.

1. Stop Erosion! — The first step in soil health is
ensuring that the soil is not exposed for soil erosion.
Healthy soils are stable and un-eroded. In
mountainous areas bench terracing helps to stabilize
soils. In flat areas, soils must still be protected from
wind and water erosion.

2. Test the soil! — Testing the soil in a lab is important.
In the last 20 years, 15 soil labs have been established
across Ethiopia so that farmers may know their soil
condition. We test the soil to determine if it is fertile,
non-fertile or problematic. After knowing the soil condition, proper soil improvements can be
identified.

Two common soils types that can be problematic in Ethiopia are nitisols and vertisols. Nitisol, or “red
soil,” common in Ethiopia, is typically a problematic soil because it tends to be very acidic, due to its
high aluminum content. The pH of these common red soils is often less than 5, sometimes less than 4.
As a result of this acid condition, nutrients tend to become chemically bonded into complex
compounds that are inaccessible for plant use.

After Sudan, Ethiopia has the highest area coverage of vertisol, also known as “black cotton soil.”
These clay soils are very high in nutrients; however, their management is problematic. They are easily
water logged, causing roots to suffocate without oxygen so plants do not grow properly. In wet times
they expand, in dry times they crack, causing excessive water loss; these cracks may open up to two
meters wide, which can prevent cattle from crossing fields. Techniques for water management, such
as broad bed furrows (BBFs), created either traditionally or in modern ways, can help to manage
challenges, making cultivation of crops such as cereals possible.

3. Improve soil fertility! — When you want to improve soil fertility, there are different measures that
can be taken: Soil conditioners may be added (e.g. lime to modify the acidity of the soil), or one can
add nutrients. Every year plants remove nutrients from the soil. In healthy soils, removal and addition
of nutrients is balanced to sustainably maintain optimal nutrient levels. Unfortunately, many farmers
are not returning nutrients to their soils at the same rate that their crops remove them, and this results
in low yields and loss of fertility.

Adding nutrients: When it comes to adding nutrients, there are a number of means by which this may
be done. They are explained below:

a) Addition of chemical fertilizers
b) Addition of organic fertilizers
c) Addition of biological fertilizers
d) Agronomic means

a) Addition of chemical fertilizers: Many companies and many countries advocate for the addition of
chemical fertilizers (e.g. European countries, USA, India and China). Since our country has no fertilizer
industry, we import fertilizers with hard currency. In Ethiopia for the last 50 years we have imported
urea, a source of nitrogen, and DAP, a source of nitrogen and phosphorus.
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Soil is a composition of many nutrients, 13 of which are essential for normal growth of plants. Nitrogen,
phosphorus and potassium (NPK) are the most important, but others are required in small amounts,
e.g. sulfur, zinc, boron, magnesium, etc. Hydrogen and oxygen are obtained from water.

When we want to add chemical fertilizer, there are different methods for doing so:

1. Single chemical fertilizers add only one nutrient. An example is urea, which adds only
nitrogen.

2. Straight fertilizer, also known as double or triple fertilizers, adds two or three kinds of
nutrients. An example is DAP, which adds nitrogen and phosphorus.

3. Complex fertilizers, also known as compound fertilizers, provide four to five different
elements in bonded chemical compounds.

4. Blended fertilizers: these have a combination of nutrients that are mechanically, not
chemically, combined together.

Recently, thanks to the Ministry of Agriculture and particularly Prof. Tekalign, Ethiopia started to
import and test different blended fertilizers to assess the best blend for Ethiopian farms. In this
extensive research, 10 blends were tested across over 100 different farm sites, and then the best blend
for different areas was selected and formulated. Subsequently, the government has established
blending companies in Mekele (Tigray Region), Bechu (Oromia Region), Bahir Dar (Amhara Region).

Appropriate application of chemical fertilizers is based on both agro-ecology of the crop and the soil
type. Each plant variety requires a different optimal combination of nutrients, and research in this area
is ongoing. Soil testing is essential in determination of site-specific nutrient amendments. Amongst
other disadvantageous impacts, improper application of chemical fertilizers can reduce the
populations of microorganisms in the soil, which can threaten overall long-run soil health.

The following barriers to fertilizer application in Ethiopia have been identified:
e Availability is a challenge, particularly as geographic distribution of our farmland is wide.
Furthermore, fertilizers are being prioritized for only 4 main crops including maize, wheat and
teff.

e Cost of fertilizer is often not affordable for farmers, some of whom have to get it through credit
or loans which must be repaid in good harvest years. Studies do show that correct application
of fertilizers does pay off, except in extraordinary cases (such as this year’s extreme El Nifo
rainfall variability in quantity and distribution).

e Lack of awareness. Some farmers are not convinced of the benefits of chemical fertilizers, and
are concerned about loss of potential future productivity.

e Subsistence orientation. The objective of some family farmers is to produce enough for their

families to consume on an annual basis, rather than production for the market or for profit.

b) Addition of organic fertilizers: Natural organic fertilizers have many advantages: there is no need
to import them as they can be made from local materials with available technology. They are low cost.
They cause no pollution, they have a positive impact on the microbiology of soils, and they can help to
manage organic wastes.

Major types of organic fertilizers include:

e Any type of animal manure (cow, chicken, goat and sheep dung, etc.)

e Green manure: turning over land to incorporate legume plants grown to fix nitrogen so they
decay in the soil. This must be done before the plants start to set seed.

e Compost: controlled decomposition of selected organic waste materials by scientific means.
Compost involves decay, but not all decay qualifies as compost; inputs must be selected and
segregated and their breakdown controlled. Major composting techniques in use in Ethiopia
are the pile method and the pit method, both advocated by the government for the last 7
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years, and vermicomposting (making compost by the action of worms) which has only begun
to be promoted more recently.

Use of organic fertilizers also has a series of barriers, amongst them,

e Awareness — there tends to be less extension work in the area of organic fertilizers.

e Competition for resources — many organic substances could be used by farmers for things
other than agricultural input. Cow dung, for example is often used for fuel or construction, so
to put it on the land has a direct opportunity cost. Measures such as fuel replacement would
help to incentivize use of manure on soils.

e Challenges in scaling up production — the quantity of organic fertilizer production is low, and
it is difficult to scale production up to levels that would meet all fertilizer needs.

e Less research and recommendation regarding application of organic fertilizer specific to all
soil types and all crops. There is some information regarding optimal organic fertilizer
application under different conditions, but there are many gaps.

e Production of compost by pit and pile methods can be laborious, requiring appropriate timing
and equipment. It is also possible to have mild allergic impacts for some farmers. Therefore,
many farmers are reluctant to engage in composting. Vermicomposting technology can make
composting less labor-intensive for farmers. (Please see report on vermicomposting).

c) Addition of biological fertilizers: Biological fertilizers are special man-made microorganisms that
are prepared in a lab. Among microorganisms, there are the highly beneficial, the intermediate ones,
and the non-beneficial ones (the worst of which are responsible for soil-borne diseases). The most
beneficial of soil microbes are those that provide functions such as nutrient fixing (e.g. nitrogen fixers),
and those that are nutrient mobilizers, making inaccessible nutrients (sych as zinc, phosphorus and
sulfur) available for plants use.

All soils have many types of microorganisms, but the amount and proportion of microorganisms in any
specific soil varies across soil type, climatic zone, location, etc. In the production of biofertilizers, the
most beneficial microorganisms are isolated and replicated in a lab. These replicated beneficial
microbes are then re-introduced to the soils.

In Ethiopia, research into local soil microbiology began in 1986. In 2000, Ethiopia began testing
biofertilizers in the field. For almost 10 years now, Ministry of Agriculture’s National Soil Lab and EIAR
have been promoting biofertilizers amongst farmers. The most widely used and produced biofertilizer
in Ethiopia is the rhizobium-based nitrogen-fixing variety. The National Soil Lab of the Ministry of
Agriculture was the first institution to produce this biofertilizer. Now there are Ministry of Agriculture
labs producing biofertilizers in Bahir Dar and Awasa; one private company, Menagasha Bio-Industry
(MBI) is producing biofertilizer; and EIAR has biofertilizer production in Holeta and Debre Zeit.

Each crop has its own symbiotic strain of rhizobium. In Ethiopia 6 strains are produced for 6 crops: faba
bean, chick pea, lentil, field pea, haricot bean (common bean), and soya bean.

Application of biofertilizer entails inoculating a sachet of bacteria into a medium in which they can
multiply (lignite), then adding something sticky (for example, sugar) and mixing this concoction with
warm water and the seeds to be planted. As the seed germinates, the bacteria attaches to the root
and forms nodules where it gains access to the plants sugary energy source, and in return it allows
nitrogen to be fixed and mobilized in such a way that it is difficult for the plant to do alone. Each 125-
gram sachet of bacteria can cover a quarter hectare of legume crops. Studies show that in a year of
legume cultivation, 60% of available nutrients from rhizobia are consumed by the growing plants, but
40% remain in the soil after the legume is gone, automatically rendering increased fertility to the land
and the next crop. Agronomically, farmers are advised to keep rotation of crops, with ideally planting
cereals after a season of legumes.
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To date not more than 200,000 farmers have been reached with biofertilizers. In the future the
government shall establish centers for multiplication of biofertilizers in Mekele, Bahir Dar, Hawassa,
Dessie and Nekemte.

More research into biofertilizers is needed to expand its adaptation. New research on efficiency of
biofertilizers is needed. More strains of beneficial microbes need to be identified and isolated, as it is
best to have multiple biofertilizers per crop; one cannot expect that one type of biofertilizer would
produce desired results across all soil types and environments. More budget, advocacy and extension
work would also help to promote this technology into the future.

d) Agronomic Techniques: There are different techniques that contribute to a healthier soil, for
example crop rotation, minimal tillage, push-pull, Intensive Root System, etc. We will explain the first
two here.

Crop rotation is good for keeping the nutrient balance in the soil, as it prevents the same nutrients
from being extracted at the same rates year after year by the same crops with constant nutrient
requirements. Crop rotation provides the added benefit of natural pest control. Different crops are
affected by different diseases. Planting the same crop year after year allows existing disease
infestations to increase with each season that the crop is renewed. When a new crop is put on the
same land, the new crop will not be affected by the existing infestation targeting the previous crop,
and thus crop rotation can break the disease chain and prevent loss of yield and expense for use of
pesticides.

Awareness and confidence in the benefits of crop rotation tends to be quite high amongst farmers.
There are some barriers to crop rotation, however. For one, preferences in tradition and diet tend to
be fixed. Cultural pressure and pressure from family to avail certain crops continuously can discourage
farmers from practicing crop rotation. (For example, it is not uncommon to see teff planted year after
year on the same land for reasons such as these.) Market demand for certain crops can create further
incentives to plant the same crop time and time again. Nowadays, due to unpredictable weather
patterns, crop loss can be prevented by planting crop varieties with fast maturation, however favoring
the selection of fast maturing plants results in less diversity in the crops cultivated.

Minimum tillage and zero tillage techniques are good for soil conservation and also for retaining the
moisture in the soil. These are conducted by applying herbicide to the land and then sowing seed, or
sowing seed after plowing just once. Herbicides, however are an additional cost to farmers and are
also toxic, and many communities in Ethiopia have a long tradition of extensively using the plow.

Summary

A number of techniques for improving soil fertility exist, from soil stabilization, to soil conditioning, to
multiple ways of adding nutrients to the soil. No single technique is best: Different techniques are best
for different conditions of soil and land use. Therefore, knowledge of the condition of the soil in the
specific place must be gathered, through erosion assessment and soil laboratory testing, before
optimal soil fertility methods can be selected. Often, a combination of techniques can be
simultaneously applied to maximize immediate and long term advantage.

Nowadays, many experts advocate integrated soil fertility management (ISFM) which combines many
techniques — use of chemical fertilizers, organic fertilizers, and traditional practices, etc. —for optimal,
sustainable land management.
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Dr. Negash Demissie, Ethiopian Soil Science Society Vice President and ISFM Technology
Research Project Leader for AGRA Soil Health Project email: negash34@yahoo.com, tel:

2.3 Rethinking Soils

In a Soil Platform meeting leading up to the
inception of the Soil Campaign, and also at a
presentation during the November 5
Stakeholder Workshop, Dr. Georg Deichert
distinguished between soil fertility (a com-
bination of physical and chemical properties)
and soil health (soil fertility plus soil biology).
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In mainstream agriculture, soil is merely a chemical and physical entity, a medium for carrying plants
and holding plant nutrients. Agricultural chemistry has been the dominant approach to soil fertility,
and continues to guide the practices recommended to farmers. Yet, Dr. Deichert explained, agricultural
science and practice ignore that the soil is a living system — and needs to be treated accordingly.
Likewise, economic thinking considers soil to be a mere factor in production, with no attention given
to its being a living entity that contains billions of organisms in just one handful. The speaker went on
to provide some historical insight before presenting the components of soil systems (mineral elements,
water, air, organic material) and their dynamics. In particular, he noted that the organic portion of soils
includes both soil organisms and the various biological substances and processes that animate soil
systems. Soil health is more than the abundance of certain chemicals, but is rather the effect of
countless interactions among organisms and the substances on the surface and within the soil. By
breaking down chemical components, the soil biota continuously replenishes the pool of nutrients that
is available for plants and other biota. Plants, and especially roots, are themselves active participants
in soil processes. He emphasized, therefore, that we should be aware that we are not fertilizing plants
but rather nurturing the soil.

Dr. Deichert continued his presentation, outlining some principles in nature and guidelines for
husbandry of the land:

e In nature, soil is always covered (ideally, plants cover the soil permanently)

e There is always a diversity of plants (at least two species should grow in a field)

e There is always a cycle of nutrients (all available organic matter should be returned to the
land to increase the humus content of the soil)

e Plants regulate the uptake of nutrients on their own (this should not be disturbed by applying
synthetic fertilizer)

e Vegetation absorbs optimum sunlight (cropping systems should permit optimal utilization of
sunlight by vegetation)

e Soil ‘ploughs’ or cultivates itself (as far as possible,
soil organisms, animals and soil aggregates should
not be disturbed by tillage or other practices)

e Lifeis interconnected (self-regulating processes
among interconnected species in the soil and plant
community should be respected and, if possible,
not disturbed)

"Sustainable agriculture is any
principle, method, practiceor
philosophy which aims to make
agriculture ecologicallysound,
economically viable, socially just,
culturally acceptable and is based on
holistic science."

From these principles, the speaker proceeded to explain the implications for soil systems thinking. The
first of these was that many current standard agricultural practices have negative impacts on soil
systems, with new cultivation methods bringing new problems. For example, plowing causes erosion,
synthetic fertilizers cause unbalanced soil chemistry and biology, and some agrochemicals disturb the
balance of soil biota and reduce biodiversity. At the same time, these practices do not address the
basic causes of deteriorating soil systems.

Biologically-based approaches, on the other hand, aim to improve conditions that will support
sustainable and beneficial natural processes, thereby contributing to soil creation, solubilization and
recycling of nutrients, improvement and stability of soil structure, and detoxification.

Further implications stemming from the above principles include that less humus means lower soil
fertility, that while fertilizers are seen to be vital to increase food production, the long-term damage
they cause to soil is often forgotten, and that producing and marketing nitrogen, phosphors and
potassium takes a lot of investment — hence the industry is dominated by big business.

From this analysis, the speaker moved to outline a final set of implications: the need for an orientation
towards agro-ecological approaches and understanding of sustainable agriculture. Sustainable
agriculture is any principle, method, practice or philosophy which aims to make agriculture ecologically
sound, economically viable, socially just, culturally acceptable and is based on a holistic science.
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While synthetic fertilizer is like a medicine against a disease that acts primarily against the symptoms,
compost basically maintains a healthy soil.

In conclusion, therefore, Dr. Deichert emphasized that the underlying principle of soil fertility
management is to ‘feed the plant’, but soil health management is to ‘feed the soil, not the plant’.

Soil Processes of Chemical and Organic Fertilizers, IASS Soil Atlas
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[ Dr. Georg Deichert, email: Georg.Deichert@giz.de, tel: tel: 011-646-3302 ]
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2.4 PressConference

On November 3, 2014, the Soil Campaign held a Press Conference at the Taitu Hotel. The introductory

speech by Her Excellency W/ro Frenesh Mekuria, State Minister for Ministry of Agriculture and Natural

Resources, was followed by Prof. Tekalign Mamo, Special Global Ambassador for the International Soil

Year; Mr. Mohammed Salih, the UN-FAO Deputy Representative; Mrs. Jelleka de Nooy, representing

AgriProFocus Ethiopia and the Ethiopian Soil Campaign Organizing Committee; and Artist Sileshi

Demissie (Gash Abera Molla) and Musician Munit Mesfin.

Her Excellency W/ro Frenesh Mekuria and Professor Tekalign discussed recent activities spearheaded

by the Ministry of Agriculture on soil health. A notable accomplishment is the establishment of the soil

fertility mapping project, which allows for application of site-appropriate blended fertilizers.

Crucial questions from the public
and media reporters in the audience:
"How can you speak of soil if we are
facing a severe drought and famine
period?" and, "All of this is nice talk
for Addis Ababa, but how do you
reach the farmers?” The panelists,
led by Professor Tekalign, explained
the connection between soil health
and climate resilient agriculture,
pointing to the fact that less water is
required for healthy soils to be
fruitful. Also, the different
components of the Soil Campaign in
the Regions were described.

FAO Deputy Representative. Mr. Mohammed Salih, said,
"FAO will continue to support effective actions for the
sustainable management and protection of soil resources:
a) Strengthening initiatives in connection with the SDG
process, b) Supporting the post 2015 agenda, and c)
Advocating for rapid capacity enhancement for soil
information collection and monitoring at all levels.” Gash
Abera Molla mentioned other aspects of soil that are as
important as food production for our everyday life: soil is
being used for house building, for making clay vessels to
hold water and food. "We come from soil and we return to
soil". Altogether, the importance of soil, for healthy food
and healthy life was shared. The press conference was
successful in achieving a print article and radio coverage in
two languages.

\

Key press conference organizers Daniel Dentamo, Ministry of Agriculture and Natural Resources
Public Relations Senior Expert, email: danldntm1@gmail.com, tel: 0912035143,
and Munit Mesfin, email: munit.mesfin@gmail.com, tel: 0912210881
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2.5 Kick-off of Soil Week

“Soil Week” was celebrated from November 16-
19 as a concentrated week of activities within
100 km of the Addis Abeba, focused on
knowledge sharing and network building to
enhance soil health.

On Monday November 16, the Soil Week was
launched at the National Theatre, with speeches
in the afternoon by dignitaries and experts to
invited guests, followed by an evening cultural
program open to the public, celebrating the
importance of Ethiopian soil, with songs, dances
and poems. The National Theatre was greened
with 100 tree seedlings for the occasion.

Distinguished speakers explained the global and
local status of soils and efforts to protect soils.

Highlights of the Keynote Speeches

Dr. Hassen Ali (FAO Assistant Representative) said that “The multiple
roles of soils often go unnoticed. Soils don’t have a voice; they are our
silent allies for food production. We must recognize them.

“We look to the importance of healthy food systems for life. The
health of the food system starts with soils. Soils host a quarter of the
world's biodiversity, and they help us in climate change mitigation as
they sequester carbon. Healthy soils help us to be resilient to flood
and drought. It can take more than 1000 years to create one
centimeter of topsoil, but this can be quickly degraded by erosion.
One third of our soils have already been degraded.

“The campaign and soil week mean a lot for Ethiopia. They provide us
with a good platform for advocating the importance of soil. Let us use
them wisely. Soil has been in the news, and awareness is rising thanks
to the campaign; let us continue this. The International Year of Soils is
ending, but our work to advocate for healthy soils and healthy lives is
just beginning”

"Soils host 1/4 of the
world's biodiversity."

“It can take more than
1000 years to create
1 cm of topsoil, but this
can be quickly
degraded by erosion.

One third of our
[global] soils have
already been
degraded.”

"The lives of millions of
Ethiopians depend
directly on the soil."

Dr. Tewolde Berhan Gebre Egziabher (Ministry of Environment and Forest) reminded us that the lives
of millions of Ethiopians depend directly on the soils. He demonstrated the willingness of Ethiopians
to mitigate many environmental threats, citing examples of local initiatives to address issues from
climate change and deforestation to soil health: Ethiopians are committed to the Climate Resilient
Green Economy strategy for development; forest coverage in the country is increasing; and efforts are
being made to increase use of techniques such as composting to increase soil health.

Dr. Tewolde discussed the fact that Ethiopians have the constitutional right to decide what they want
to do in managing their environment, which has released the constructive effort of people to manage
their natural resources and health, using local knowledge as well as new technologies to become

effective farmers and pastoralists.
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“The question is not, ‘how do we save the soil?' but rather,
'how do we save our lives?”

“Ladies and gentlemen, we humans are made of the soil and
we end up in the soil. Let us therefore celebrate the year of the
soil with intense feeling,” advised artist Sileshi Demissie,
'Gashe Abera Molla' (singer, songwriter, and director of the
Yamiral Hageray Band) who moderated this session. “The
guestion is not, ‘how do we save the soil?' but rather, 'how do
we save our lives?’ Today will be our day of awakening, to
prevent great disaster in this world.”

Dr. Anne Flohr (Institute for Advanced Sustainability Studies, Potsdam, Germany) heartily congrat-
ulated the Government of Ethiopia for putting together the soil campaign in the timeliness of the Year
of Soil. “It was marvelous to see the banners and posters announcing the soil week all over the city. It
is extremely encouraging for us to see that Ethiopia is now the second country that has set up a soil
week. We need more of these kind of events so that 2015 can go down as a decisive point at which the
world turns towards more sustainable development.”

"Congratulations to the Government of Ethiopia for putting together the
Soil Campaign in the timeliness of the Year of Soil!"

The 2030 agenda and the SDGs are meant to become our roadmap in designing policies by
governments and also private sector/civil society to transform our world. The SDGs build very much
on the MDGs in which the government of Ethiopia has made such progress. The goals are a great
aspiration for the way we steer this planet. The SDGs recognize that development has to take place
within the planetary boundaries in order for it to be sustainable. As such, development must maximize
the long-term capacity of our natural resources, including soils.

"The SDGs recognize that development has to take place within the planetary boundaries
in order for it to be sustainable. As such, development must maximize
the long-term capacity of our natural resources, including soils."

Target 15.3 of the SDGs is a global recognition of the importance of land and soils in development. In
fact, the health of soils actually underpins most of the integrated SDGs, including food security,
agricultural sustainability and climate action. Goal number 7, about access to secure, clean energy
relies on biomass and therefore on soils. Goal 11, about sustainable cities requires us to rethink the
position of soils, making cities places where the soils can live. The health of soils is an integral
determinant of the success of all of the integrated SDGs. However, there are many challenges
associated with safeguarding land and soils, not least issues such as dealing effectively with soil
degradation and equitably with land ownership.

Achieving the SDGs will require a new way of governing our planet.
We need to look at the SDGs in an integrated way that takes into
account the linkages and tradeoffs between the different goals and
targets. It will not be easy to achieve them. A lot of mutual learning

"The national Soil
Campaign is within our
priority to increase

exercises will be required, and this Ethiopian Soil Week will be one agricultural
of the places where this learning will take place. | am honored to be productivity."
part of it.
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Ato Mesfin Berhanu (Ministry of Agriculture and Natural Resources) explained “The national Soil
Campaign is within our priority to increase agricultural productivity. Without healthy soils we cannot
produce enough healthy food. The soils are being depleted at an alarming rate, aggravated by
climate change, water problems and salinity. We suffer from depleting soil fertility and low fertilizer
use as compared to international levels. These are urgent reasons to help protect our soils, therefore
we are here to celebrate the Ethiopian Soil Campaign, to raise awareness and inspire stakeholders.”

“The Ministry is highly committed to sustainable land management to maintain the soil for current and
future generations and improve food security. Participatory watershed development, rehabilitation of
acid soils, soil mapping, etc. are just some of the many soil health management initiatives spearheaded
by our government. We are currently scaling up the best practices. The Ministry has been working with
ATA on developing soil maps to make sure that farmers can use the right types of fertilizers; we have
also started to prepare blended fertilizer within the nation. Techniques in conservation agriculture and
integrated soil management practices are being promoted through our vast extension service.
Increasing numbers of students are now enrolled in research institutes all over the country.”

"An ultimate goal of this campaign is to make the different stakeholders work together. (e.g. TVETs
need to get the information that is available with the other stakeholders in order to be successful.) We
hope also to align activities for good soil health management practices in Ethiopia. We have invited
other ministries, NGOs and international delegations to participate in various initiatives and events
throughout the year in this International Year of Soils.”

“Already many professionals have started collaborating, and a press conference has been organized
by the Ministry of Agriculture and Natural Resources. More will and should be done. | hope that one
day we will make sure that we have a soil component in all of our programs like the way we have
included gender mainstreaming in all programs nowadays.”

Ato Mesfin gave thanks to the many partners of the campaign, and declared the Soil Week officially
open.

Soil Cake

A half-meter-tall "Soil Cake" (envisioned by Tegbaru
Bellete, coordinated by Waltenegus Wegayehu and
prepared by Miinich Bakery) was layered and decorated
to represent soil, and cut to honor the launch of Soil Week.
Dr. Wassie of Hawasa University explained the soil profile
represented in the Cake:

“Below the plant and animal life on the surface of the land
we have the ‘surface soil’, ‘topsoil’ or A horizon, which is
full of nutrients, organic matter and air. Below the A
horizon is the B horizon, or subsoil, that has less nutrients
than the A horizon, but some from upper horizons. B-horizons will become A-horizons in time. Below
the B-horizon is the C-horizon, mostly large pieces of the parent rock from which it is formed, and
some soluble compounds. Below the C-horizon is bedrock — unweathered rock at the base of the soil
profile.”

Panel Discussion

A Panel Discussion, moderated by Adrian Cullis of Agriculture Knowledge Learning Documentation and
Policy (AKLDP), Tufts University, forwarded Q&A with soil experts: Dr. Anne Flohr of Institute for
Advanced Sustainability Studies, Dr. Eyasu Elias of the Ethiopian Soil Science Society, Dr. Eshetu Bekele
of Adama University, Sue Edwards of Institute for Sustainable Development and Dr. Wassie Haile of
Hawassa University.
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Moderator, Dr. Adrian Cullis

Major questions raised to panelists:
e How did you first become interested in the soil?

e What practical things can we do to help the Soil in Ethiopia,

as non-farmers? “From soils we get energy, shelter,

. . food and water."Soil is a public
e Where is there progress? What success stories can we share? P

resource and everybody has to take

care of it. Not only for now, but for
the future.”

“Microorganisms are in the soil because
they get food, shelter there — soil is not
subjected to high fluctuation of
temperature, air, or water. Because of
this, we can get more organisms in the
soils than in any other environment.

Microbes do a lot of diversified work in
the soil, regulating temperature and
water and generally helping plants to
grow. The presence of microorganisms is
highly depending on soil organic matter.
For healthy microbial diversity, it is
important to maintain carbon in the soil."

"Many of the 169 targets of the
SDGs put pressure on soils

because soils are needed for Soil is the source
of 90% of our

pharmaceuticals

production... If we invest in soils

ATA is leading a project to map the fertility status of it brings us closer to the
different regions in the country. With Wageningen achievement of the SDGs."
University, CASCAPE is also mapping soil types. The L0 A e

“blanket approaches” to fertilizer application have

been misleading and inappropriate. The past 3-4

years’ research and academic community have been | received an international award for research on potassium in
very active in improving our knowledge of the specific Ethiopia. Ethiopian soils indeed need potassium. In the last 40
needs of specific soils in different places. Including years, rain, erosion, deforestation, growing of grain all have
the extension community and farmers in this research been depleting potassium. A potassium conference will be held
is exemplary and impactful. Dr. Eyasu Elias next week in Hawasa University. Dr. Wassie Haile
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Evening Cultural Program

The objective of the evening of performances at the National Theatre was to celebrate soil with the
general public in an artistic way, appreciating the role of soils in our social and cultural context in
Ethiopia. To this end, the following beautiful program was arranged:

e Atraditional big band, with musicians, singers and dancers.

e Songs about soil, nature, and our heritage, in Amharic and other languages, by well-known
musician Gashe Abera Molla.

e Poetry from Lemin Sisay.
e Stories about Ethiopia and her soils from Mohammed Kassa.

e Artists on site prepared paintings about what soil meant to them, and these paintings were
presented to the audience at the end of the show.

The evening program was moderated by the well-known singer and songwriter, Munit Mesfin, who is
the daughter of one of the most senior Ethiopian soil scientists, Prof. Mesfin Abebe.
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3. Soil Management &(Inter)national Policy

3.1 The Role of Land and Soils in Agenda 2030

Carolin Sperk, IASS,
Potsdam, Germany

Carolin Sperk, from IASS, Potsdam, Germany, gave a presentation about
the Post-2015 and SDG Process. Agenda 2030, adopted in New York in
September 2015, consists of 17 sustainable development goals (SDGs)
with 169 sub-targets. These goals are intended to continue the
development work concluded in the MDGs in 2015.

The general SDG objectives are: “To end poverty and hunger everywhere;
combat inequalities within and among countries; build peaceful, just and
inclusive societies; protect human rights and promote gender equality
and the empowerment of women and girls; and ensure the lasting
protection of the planet and its natural resources.” Collectively, the SDGs
are, “a plan of action for people, planet and prosperity. [They] also seek
to strengthen universal peace in larger freedom... through global
partnerships.”

Goal 15 has particular emphasis on land and soils, aiming to, “Protect, restore and promote sustainable

use of terrestrial ecosystems, sustainably manage forests, combat desertification, and halt and reverse

land degradation and halt biodiversity loss.”

Target 15.3 has the vision to, “By 2030, combat desertification, restore degraded land and soil,

including land affected by desert-

ification, drought and floods, and

strive to achieve a land degradation-

neutral world.”

To achieve the SDGs, integrated work

is necessary. At a glance, it appears
that some of the targets of the SDGs
may be in competition with one

another (for example,

agricultural output,

increasing
restoring

degraded soils). Vast expansion of

croplands will be required to meet the

increasing demands for food and

energy; this may be at odds with the

conservation of

non-agricultural

terrestrial ecosystems. By maintaining

the health of the soils, we can help to

satisfy competing

objectives, as

maintaining soil health allows for

increased output from existing soils.

Soil is the biggest interface of integration between the different SDGs: soil, if non-degraded can absorb

20,000 tons of carbon a year, which is very significant (more impactful than trees) in terms of carbon

sequestration and the global climate challenge. Soils are the source of food, energy and materials
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necessary to reduce poverty, etc. There is a big concern that land availability may not meet the
requirements of various development needs (increasing food output, source of biomass energy, source
of biomass materials as inputs for industry and direct consumption, area for urban construction,
protection of ecosystems, and services of climate change mitigation). Maintaining soil health helps to
increase the output from available land, and thereby reduces the conflict around competing land uses.
Healthy Soils can store 4000 billion tons of carbon - more than the forests of the world. Our treatment
of soils provides both a great opportunity and a risk in terms of climate change.

Fostering supportive (or ‘enabling’) conditions and collaboration (local, national and global) are the
prerequisites necessary for achieving the SDGs.

Presenters: Carolin Sperk, IASS, Potsdam, Germany, email: carolin.sperk@iass-potsdamde
Dr. Anne Flohr, IASS, Potsdam, Germany, email: anne.flohr@iass-potsdam.de
Dr. Girum Getachew, email: girumgetachew.alemu@iass-potsdam.de

3.2 Soil in the Ethiopian National Development
Agenda

Soil Health is also an important consideration in the Climate Resilient Green Economy (CRGE) Strategy,
adopted by Ethiopia in 2011, setting the ambitious targets for Ethiopia to achieve both carbon neutral
and middle income status by 2025.

Soil health is a fundamental prerequisite for sustained output in the agricultural sector, which
contributes more than any other sector towards employment and GDP (GTP2). Furthermore, healthy
soils emit less greenhouse gasses and actually sequester carbon, while having the added benefit of
greater agricultural productivity.

"In the tropics, land use change through soil organic matter degradation is the #2 source of
carbon dioxide emissions, next to combustion of fossil fuels. Less healthy soils emit more carbon
into the atmosphere, whereas in healthy soils the carbon can actually be sequestered through
different biological, physical and chemical processes, which prevents escape into the atmosphere.
Therefore, soil has a vital role to play with regard to the global climate issue.

Dr. Eshetu Bekele

Discussion focused on soil management and the national and international development agendas
Dr. Tesfaye (Ministry of Agriculture) raised some ways in which the CRGE is

already being implemented, which goes a long way to addressing many of the

concerns of the new SDGs. Rainwater harvesting and irrigation are just two

aspects of the very complex development associated with implementing the

CRGE in the agricultural sector. Dr. Kassahun (Hope College of Business,

Science and Technology) mentioned the Millennium Development project and

the need to plan in an integrated way.

Take home lesson: Health of soils is connected to every aspect of
development. We must work together in synergy to achieve national and
global sustainable development targets.
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“N°L:C o1 AMO. N2 V16T MREC T4PCAP AT ovhAd- AL Po1h0 T
Povde AP PI° AT N?LPMA 158 HeT PPAe V-ATGFo ehCOT AP hooyepr
VEA: (IS Aé.C 00T (19720%5 A% A% ANAPST heorha? oot 20CT YCOr of
APC 00T hooqaPd LAP Ao AdC @-OT FLH 09280 A7 (P lo M PAUY
Hhd.C Nao-Om- PPHo7 QCO7 (T @l APC o0t LAFA: OAPII° Aé.C hoa9®
PAPC 704 T Aot IC N2 PH Polonoto “1F @AY 1o-:"

4. Conservation Agriculture

Conservation agriculture(CA) as defined by the Food and Agriculture Organization (FAO) of the United
Nations is, “a concept for resource-saving agricultural crop production that strives to achieve
acceptable profits together with high and sustained production levels while concurrently conserving
the environment,” (FAO 2007).

Agriculture according to the New Standard Encyclopaedia is “one of the most important sectors in the
economies of most nations”. At the same time conservation is the use of resources in a manner that
safely maintains a resource that can [continue to] be used by humans. Conservation has become
critical because the global population has increased and more food needs to be produced every year
(New Standard 1992), but land is finite and limiting.

Conservation agriculture entails maintaining an ecological balance between what we want and what
nature gives us in our farming systems. Soil is a living system, and we must keep it healthy. This can
involve minimization of soil disturbance, such as plowing, that can cause loss of nitrogen, water and
soil structure, etc., keeping cover on the soil to retain soil moisture where rainfall is limiting, allowing
animals to contribute to soil fertility by giving their dung, etc. Conservation agriculture is both very old
being based on farming methods developed over millennia without the use of chemicals, and new
being based on improved scientific understanding of plant/soil interactions. There are many different
practices that are in fact forms of conservation agriculture. A few interesting ones were discussed
during the Soil campaign.

4.1 Push-Pull Technology’

One newer method in conservation agriculture is Push Pull Technology (PPT). PPT was developed by
ICIPE in Kenya in the 1990s to improve the productivity of maize grown by smallholder women farmers
by controlling stem borer pests and striga weed through growing 2 companion plants with the crop.
At the same time, it provided the farmers with improved forage for dairy cows and goats. Larvae of
stem borers, as the name implies, live and feed inside the stems of maize and sorghum where they
cannot be reached by pesticides. These pests reduce the yield of the crop by 50% or more. Striga is a
parasitic weed that attaches itself to the roots of its host and extracts the nutrients and water it needs
from its host. Striga infestation can result in complete crop failure.

The 2 companion crops in PPT are a legume called Desmodium, Green Leaf or Silver Leaf varieties,
grown between the rows of the crop, and a forage grass, either Napier or Brachiaria, grown around
the border of the crop. Plants and insects communicate among themselves by giving off volatile
chemicals: this is an exciting new branch of agricultural science called chemical ecology. Desmodium
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gives off chemicals that “push” female Farmer Zewdie and her push-pull technology

stem borer moths out of the maize or in action in a sorghum field in Haik, 2012

sorghum field. Napier and Brachiaria
give off chemicals attracting or ‘pulling’
the female moths to go and lay their
eggs on the forage grass. But when the
eggs hatch and the larvae start to feed,
they get stuck in the hairs and sticky
‘glue’ produced by the grass and die. So
the crop is protected and the vyield
increases while the farmer gets good
quality forage for her/his animals.

The farmer has the added advantage of

not having to use toxic chemicals, while
the Desmodium is also a perennial plant that can provide cover for the soil suppressing weeds in the
growing season and retaining moisture during dry periods.

Working with farmers on the one hand and scientists in analytical laboratories on the other, icipe soon
also found out that the Desmodium causes suicidal germination of striga seed. Keeping Desmodium
growing in a striga infested field for up to 5 years, cleans the soil in the field of striga seed.

To best convey the concept behind PPT, Sue showed a short documentary developed by her
organization on the application of the technology in Ethiopia. She also had workshop participants
engage in an active and participatory role play, with different trainees pushing and other trainees
pulling designated “pests” from the crop to the grass. Workshop participants said that these
multimedia teaching methods were, “helpful in clarifying the concept”.

In a follow-up visit to the ISD office, Dr. Hailu gave additional information on the advantages of PPT for
farmers. He pointed out that:

Desmodium had been found to
control another parasitic weed,
Orobanche, that can attack tomato,
potato and several other crops;
Desmodium is leguminous and fixes
nitrogen so keeping it as a cover crop
increases the fertility of the soil;
Farmers are also using the strong
rooted Brachiaria grass to stabilize
soil bunds between fields, while both
grasses can help control soil and
water runoff from fields.

Desmodium is covered in sticky hairs
that trap ants and farmers are using it

as a cover crop in fruit orchards to
expose scale insects and other pests to predators, normally driven away by ants.
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Starting with 3 farmers and 4 FTCs in 2011, there were about 600 farmers in Tigray and South Wollo
using PPT in 2014. Feedback from farmers and extension workers using PPT has been overwhelmingly
positive.

PPT users observed moisture retention in the soil over dry periods and after the rains end. They were
happy to have a ready source of animal feed, particularly the Desmodium, in the growing season when
grazing is restricted, and again in the dry season. Although often skeptical of the benefits of PPT, as it
requires less dense crop spacing to make way for the intercrop, once farmers try it, they continue with
the technology. However, the seed is difficult to come by. Extension workers observed that the 1:5
model farmer to neighbors is an effective means of promoting PPT.

As explained by Dr. Hailu in the November 19 Campaign visit to the ISD office, Ethiopia is facing many
challenges with respect to sustainable agricultural development, and so ISD works together with
farmers to promote a wide variety of sustainable agricultural practices. In addition to promoting PPT,
ISD also promotes use of compost, bioslurry, and biofertilizer, all of which result in stronger roots &
stems, deep green leaves and more cobs for maize. ISD also makes a priority of documenting and
sharing good practices in sustainable agriculture that have been developed and used with success by
farmers themselves, e.g. estimation of maize yield based on stem size; sex identification of chicks by
observation of egg shape; enset farming practices to withstand the impacts of climate variability, and
integrated soil and water management, as done by the farmers of Konso.

Working together with farmers is essential for

ISD: the organization works through farmer field “Ethiopian farmers do not sit and wait until
schools, farmer training centers, celebration of someone comes and solves their problems:
lead farmers etc. ISD includes farmers in their they are always working to solve their
research, and this puts them in the best position problems by themselves.”

to both contribute to and apply research Dr. Hailu Araya

findings.

Discussion

Participants wondered about how marginalized people can be included in the extension of these
technologies (e.g. PPT), and how to manage the high labor demand for some of the technologies (e.g.
composting).

Dr. Hailu reiterated the need to involve farmers at every level, from innovation, to experimentation,
to implementation in their communities: it is important to work together.

The way forward: Farming is hard work. Farmers are committed and innovative. We need to help
farmers use and share the tools and techniques for sustainable agriculture.

Dr. Hailu Araya, email: hailuara@yahoo.com, tel: 0911246046
and Sue Edwards, email: sosena@gmail.com, tel: 0911200834
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4.2 Low Tillage Conservation Agriculture Technology
with Aybar BBM and Silet Deger (Berken Maresha)

Dr. Melesse Temesgen is an agricultural engineer who has worked with farmers for over a decade to
produce easily-adopted conservation agriculture technology. In the soil campaign he made a
presentation at Hope College of Business, Science and Technology on November 17, and on November
19 the Soil Campaign paid a visit to the factory (around Addisu Gebiya) where he and 100+ employees
produce low-impact ploughs that have many advantages for farmers and soils.

Conservation Agriculture and Conservation Tillage
The Principles of Conservation Agriculture (CA) are action-based: they

entail minimum soil disturbance, permanent soil cover, crop rotation.
Definitions of CA are modified based on practice rather than abstract
objectives. Conservation agriculture aims to minimize loss of soil
organic carbon, soil moisture, soil erosion, and reduce pest and
disease infestations in crops and livestock, as well as reduce the
energy and time required by farmers to have successful agriculture.

Land degradation involves loss of soil organic carbon and aggravates
soil erosion caused by soil inversion and plowing at high speed,
plowing at uniform depth leads to soil erosion and hardpan

formation, plowing up and down the slope accelerates loss of soil and
water.

Conventional tillage practices involve challenges in preparing the soil in time for the critical, limited
sowing and planting period given unpredictable rains and requirements for repeated plowing.
Conservation tillage involves minimizing land degradation resulting from soil disturbance. No tillage is
one method. Low tillage is another.

Traditional land preparation with the maresha plough creates V-shaped furrows with unplowed strips
of land between them, requiring extensive repeated plowing and cross-plowing to prepare an
appropriate seed bed (particularly for crops like teff that require a very fine seed bed). Clods form as
soil is pushed with blunt wooden wings, further necessitating repeated plowing. Extensive time is spent
re-plowing already plowed soil. High draft power is required to prepare a fine seedbed.

The main objective of Dr. Melesse's PLC is to produce affordable, reliable and easy-to-adopt equipment
that are helpful in improving agricultural work, by facilitating the practice of conservation agriculture.

The two products are variations of the traditional Maresha:

1. The Aybar Broad Bed Maker (Aybar BBM)

e Good at producing broad bed furrows, which are
important for water management in soils, particularly
vertisols, which are prone to water logging.

e This Aybar BBM has advantages over other BBM
technology because its design allows it to create wide
broad bed furrows with very low draft power — one ox is

enough!
e The reason is the shape of the blade, which slices through the soil, causing it to turn on itself
to create broad bed furrows. In this process the structure of the soil is maintained.
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Other broad bed furrow-making plows available involve horizontal pushing of the soil to produce broad
beds. This horizontal pushing not only requires high draft power (at least 2 strong oxen), but it also
damages the structure of the soil.

2. Silet Deger (also known as the berken maresha):

This tool decreases loss of carbon, nitrogen, water and other
nutrients from the soil by reducing the number of times a field
must be plowed and cross-plowed.

This deger makes a U-shaped furrow which is good for water
infiltration and root growth, whereas the traditional maresha

makes a v shape so there is high runoff and the soil is opened up

for more evaporation, erosion and loss of nutrients such as
organic carbon.

Both of these products can be fitted to the mofer of the traditional ox-drawn plow, and therefore are
easily adopted by farmers.

Questions and Answers
Question: Are the prices affordable?
Answer: The price of one silet plough / berken maresha is 239 birr including VAT.

Questions: How can local farmers access this

technology? Especially because it is costly.

Answer: Economies of scale, source of materials, and
quality control are very important to consider. To
reduce the cost and maximize the benefit of this
technology, we have a large operation for producing
high-quality equipment in Addis, where the raw
material inputs are available at the best prices, where
we can train a number of people to produce them to
high quality, and check the quality of each piece
before it is taken for distribution. We take quality very

seriously because we know that if a remote farmer
misses the planting season because of a faulty piece of plowing equipment, that farmer may not be
close enough to a distribution center to replace the plow before missing the rains required for planting,
and therefore a poorly made piece of equipment could result in loss of a season's crops. We inspect
products at each phase in production and terminate staff who repeatedly miss the standard.

Question: How can we increase yield by using the silet deger?

Answer: This deger reduces land degradation, and therefore maintains the fertility of the soil, which
impacts on the size of yields. Furthermore, this efficient deger reduces the unplowed areas between
furrows that do not take seed, and this allows for more, better spaced plants per hectare.

Question: The farmers make terraces for this year and again for the next year new terraces. Why
don't the scientists help them?

Answer: You are quite right to say that terraces are incredibly energy intensive yet a very important
soil and water conservation structure in the vast slopping areas of Ethiopian farmland. Actually, the
silet deger is a great technology for maintaining terraces: one of the reasons that terraces have to be
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prepared year after year is that every year the oxen destroy terraces and bunds during cross-plowing.
But with the silet deger one needs only plow once, along the terraces, and there is no need to cross
plow against them. Plowing along the terraces (with the contour) has the added advantage of
increasing water infiltration into the soil at the point of rain contact, rather than guiding the rainfall to
flow towards the lower terrace in the cross-furrow, which can actually further damage the terrace.

Lessons learned
e Itis good to decrease plowing by using new technology, in order to reduce loss of carbon from
soil and soil disturbance.
e Ethiopian farmers are money minded in adopting new technology.
e The silet deger and Aybar BBM are good tools for controlling surface runoff in different
conditions (slopes and soil types).
e In different areas there are varied structures being used for soil conservation.

MelesseTemesgen (PhD), Aybar Engineering PLC, Mobile: 0911245701
Email: melesse_tem@yahoo.com
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5. Nutrient Cycling

5.1 Compost and Urban Waste Management

This presentation was given by Mr. Waltenegus Wegayehu, an environmental engineer who has been
creating compost from municipal waste in Addis for over 5 years.

Nutrient cycling from urban waste is
critical for soil health. The substances
that are found in our organic wastes
originally came from the soil, and they
need to be returned to the soil so that
other useful things (food, fiber, fuel,
etc.) can be grown from the soil. Almost
all soils benefit from the addition of
compost, which adds nutrients,
improves soil structure, and introduces
good microbes to the soil.

The components that are required to make compost (ISD 2011).

Preparing compost from urban waste — Heap Composting Walta Style
The microorganisms in the soil that make compost need most of the things that humans need to
be healthy: air, water, food, shelter and care.

1. Sort organic wastes: remove all non-biodegradable or toxic materials from the waste stream.
Nitrogen rich substances (e.g. kitchen waste such as onions and potato peelings, fresh grass
clippings, generally identified as ‘Green’ material) should be differentiated from carbon rich
substances (dried leaves, dried grass, etc., also generally known as ‘Browns’).

2. Lay some bulky pieces of wood or bamboo on the ground in a 1m? area where you plan to
build your pile: these big materials allow air to pass in and out of the pile for healthy aerobic
bacterial action.

3. Put down a layer of "browns," then a layer of "greens" then a layer of old compost or soil (to
introduce the microorganisms that will cause decomposition), gently water the pile with a
watering can (until the pile is damp, but not so wet that water drips out when you squeeze
the material), and then repeat this "lasagna" layered sequence until you have a pile about
1m3 high. A pile less than 1m3 will not get hot enough to kill all the pathogens and weed seeds
present in the organic waste. Ideal ratio of browns to greens is about 70% browns, 30%
greens. It is advisable to add some more bulk materials (large wood and bamboo) sticking out
from different areas higher in the compost pile to make sure that oxygen will keep moving
through it.

4. Turn the pile weekly for aeration, and during the process, add more water if necessary. After
4 to 6 weeks, your compost will be mature.

5. Sift the compost with a 1cm? wire sieve (you can make this with wire at home) to remove
undecomposed large materials.

6. Bag or apply the compost to the land, and cover it immediately.
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The workshop contributed towards creating a discussion platform among the different stakeholders in
the Solid Waste Management, experts in water and sewerage, health science, agriculture,
environmental protection and urban development areas.

Discussion

e |t was observed that the most difficult and challenging

Waste is a resource!

] . i Waste is money!
parts of the pilot project were awareness creation,

source separation and achieving compost application. Throwing out waste is throwing

away energy. Using compost from
e The participants recommended that the pilot project ¥ gy g P )
waste, we can keep our soils

should be supported to continue by any means as we
healthy.

are at an early stage of good solid waste manage-
ment: we should make this pilot project into a major | Nutrient cycling from urban waste is
project. critical for soil health.
WaltenegusWegayehu

e Participants from different institutions showed great

interest in implementing the SWM and UA and EM concept of the pilot project in Addis Ababa.

e It wasobserved that there is a big potential concerning the SWM and UA issue at the Universities
in different regions of Ethiopia as they produce a huge amount of solid and liquid waste from
their cafeterias, student dormitories and staff accommodation.

e New methods for upgrading the SWM and UA process like enriching compost with synthetic
fertilizer and shortening of composting period by using effective microorganisms (EM) should
be considered.

e It was recommended that vegetable production in the urban agriculture process should be
supported professionally: i.e. which vegetable, when to plant it, which soil, rotation time and
production according to market demand.

Take home messages / next steps
e Waste is money! Throwing waste is throwing away energy. Using compost, we can keep our
soils healthy.
e We have to train others about good waste management.
e We have to keep/protect our soil from degradation by using compost.

[ Waltenegus Wegayehu, email: walta7@yahoo.com tel: 0911826948 ]
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5.2 Vermicomposting

“Verm” means “worm” and vermicomposting is compost
production through the action of worms.

Earthworms are polite, gentle little animals with no eyes, no
teeth and no bones. As such they are totally harmless to
people, and to living plants. All that is needed for
vermicomposting is an appropriate variety of earthworm,
storage bins, and crop and food waste.

Worldwide, vermicomposting is a well-established techno-
logy. This technique has been used for a very long time in countries such as Cuba, India, the Philippines,
USA, Canada and Australia.

In Ethiopia the first vermicomposting occurred in Gonder, in a small project run by Deutsche
Gesellschaft fir Internationale Zusammenarbeit (GIZ) in 2007. Prior to that, the Ambo Phytopathology
Research Center had been working with Russian earthworms, not for composting, but for their
antibiotic and insecticidal role in plant disease control. In 2012, EIAR started working on
vermicomposting technology using the earthworm species Esinia fetida, which is a specialized
earthworm excellent in compost production. To promote the vermicompost technology, they have
been multiplying the earthworms, training farmers in their use, and distributing starter earthworms to
farmers. To date over 1,000 worms have been distributed to 100 farmers around Ambo, Jima and
Debre Zeit.

In the beginning, researchers were
worried about cultural acceptance of
worms in the Ethiopian context, which is
different from India or China where
people have no problem with worms.
Surprisingly, farmers accepted the
vermicompost method beyond wildest
expectations. “Where were you until
now?” The farmers demanded, happy to
be free of the laborious manual turning
of the other composting methods they
had been trained in previously.
Enthusiastic farmers successfully

designed and crafted and made their
own bins specifically for vermicompost, out of locally available materials.

Worms are helpful not only for making compost, but they may also be used for fish bait, in chicken
feed, and in Canada they even use worms for preparing juice! Expansion of this promising technology
in Ethiopia requires more multiplication of worms and more trainings in their use.

Dr. Negash Demissie, Ethiopian Soil Science Society Vice President and ISFM Technology
Research Project Leader for AGRA Soil Health Project, email: Negash34@yahoo.com, tel:
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5.3 Farming with Bioslurry

On November 18, Ato Girma Shibru showed his farm and home-based biogas/bio-slurry operation to

a visiting delegation of 50 participants in the Ethiopian Soil Campaign.

Biogas typically refers to a mixture of different
gases, primarily methane, produce by the
breakdown of organic matter in the absence of
oxygen. Biogas can be produced from raw materials
such as agricultural waste, manure, municipal
waste, plant materials, sewage, green waste or
food waste. It is a renewable energy and, in many
cases, exerts a very small carbon footprint. The
energy in biogas is used for cooking, lighting,
heating water, and even generation of electricity.
The bi-product of biogas production is bioslurry,
which is a fantastic agricultural input.

Bioslurry is generally incorporated into the soil
before planting, or after dilution with water,
sprayed directly onto vegetables and fruit crops
during the growing period.

Questions raised
e Are there risks to using biogas?

e Why don’t you start to put methane in a cylinder for storage?

e While using the cow dung for making compost it is apparent that you can get the best out of

it. Is any benefit from the dung lost when the dung is turned to biogas and bioslurry?

e Are the microorganisms problematic?

Take home messages

Biogas makes the environment green. Participants learned how
biogas is generated and used for energy purposes. Energy from
biogas is completely carbon neutral — when biogas is burnt it
releases carbon fixed from the atmosphere by growing plants.
Bioslurry helps plants to be ample and fertile, growing well and

again fixing lots of carbon from the atmosphere.

Future directions

Biogas gives clean energy for a
clean and green environment!

Bioslurry, the bi-product of
biogas production is a great
natural fertilizer for the soil

and plants. It also involves re-
use of precious water
resources.

Only 40 families in his area are using this technology: Awareness creation is necessary to increase use.

It would be ideal to try to learn and implement pipe networking for delivery of biogas over a larger

area.

[ Ato Girma Shibru, Telephone: 09-11-06-59-82, Debre Zeit ]
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5.4 Nutrient Cycling at Genesis Farms in Debre Zeit

On November 18, 2015, fifty participants of the Ethiopian Soil Campaign visited Genesis Farms, a 40 ha
agribusiness operation in Debre Zeit. This is a large farm cooperative that has a total of 450 employees.
It is now run by Ethiopians: it was founded by a Dutch and American group. This farms’ products show
the incredible potential that can be achieved when people work together, and when nutrients from
animal husbandry and growing plant are used to support one another.

Genesis Farms have large production facilities where they grow a wide variety of vegetables, some of
which are not normally consumed in Ethiopia. These are also poultry units, a dairy farm, fruit orchards,
as well as flowering plant and tree nurseries. The vision of the project has had a positive impact on
local development, and gave campaign participants ideas about integrated, cooperative farming for
the future.

Genesis Farms processes fresh milk from their own
dairy cows and also that from local farmers. From the
milk, they produce a variety of dairy products: packed
milk, yoghurt, Gouda cheese, table butter, hair
butter, and local cheese. Genesis farms prepares and
markets poultry products (eggs and chicken meat)
from their own poultry operations and those of
partner farmers. Genesis farm grows and sells a wide
variety of vegetables and flowers, some of which are
specially packaged before sale: beans, cabbage,
carrot, celery, cucumber, zucchini, eggplant, herbs,
leek, onion, tomato, spinach, broccoli, beetroot, squash, radish, pepper, lettuce.

Genesis Farm has a biogas digester and mixes the bioslurry with water that is fed to the crops through
a drip irrigation system. The sustainably keeps their soils healthy and fertile.

Genesis Farms, P.O. Box 1565, Debre Zeit, Ethiopia,
Tel: (+251) 0114339157 or (+251) 0114333766,
Website: genesisfarmsethiopia.com
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5.5 Soil and More Nutrient Cycling

On Wednesday, November 18", Mr. Hussen Ahmed
showed 50 visiting Soil Campaign participants and 15
area farmers the nutrient cycling work that he is doing
in his social enterprise to compost the waste from the
floriculture businesses in the Ziway area.

Using the Windrow composting technique, large
volumes of floricultural waste (mostly flower stems)
are mechanically turned and transformed into an
agricultural input (compost) with the capacity to
provide soil organic carbon, improve soil structure,
and also add some other nutrients to soils. Flower
farms are amongst the buyers of the finished compost,
and Soil and More is working to increase farmer

purchase of the product.

Campaign participant standing beside

Soil and More recently drilled a borehole to satisfy the

water requirement of the composting process, as well as

other business needs. Trees have been planted on the

periphery of the compound according the “4F principle”:

satisfying needs for Food (a range of fruit trees), Fuel, Fodder

and Fencing in their selection of species planted. In the

future, the company has a vision to serve as a sustainability

training center,
responsible goods and services.

and expanding

its range of socially

After a tour of the windrow composting system, the family

of Hussen prepared a festive lunch for all visitors, and a

discussion and demonstration of the nutrient flows from

Africa to Europe, and from Rural Ethiopia to Urban Ethiopia

was then held in both English and
Oromiffa.

One of the conference partici-
pants, Dessalegne Firew from

Tena Kebena, reported very
favorable outcomes after using
compost donated by Soil and
More in a tree planting initiative

in Addis.

windrows of composting biomass

“Farmers tend to be concerned about
the possibility of our product
containing chemicals from the
synthetic fertilizer and pesticide in
the floriculture waste that is used as
an input for our compost. However,
lab tests show that our product has
chemical content within the EU
standards for agricultural inputs.”
Mr. Hussen Ahmed,
CEO, Soil and More

Mr. Tegbaru Bellete
demonstrating the flow
of nutrients from rural
Ethiopia to urban areas,
and explaining the
urgent need to return
nutrients (such as the
soil organic matter in
compost) to rural
farms.

[ Hussen Ahmed, Soil & More, Ziway, email: hussen.ahmed@gmail.com tel: 0911523940.
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5.6 Fertile Grounds Initiative (FGI): Creating markets
for soil fertility

On November 17, presenters Anniek Elmans and Dr. Wassie Haile discussed their work to create
markets for inputs to maintain soil fertility in Ethiopia.

Recognizing that unlocking the potential of our soils requires more efficient use of our nutrients, The
Fertile Grounds Initiative (FGI) was designed to coordinate nutrient cycling between different actors
at various spatial scales. FGl identifies nutrient stocks (sources, e.g. livestock farms, fertilizer industries,
etc.) and flows (e.g. household waste, manure, imports, etc.) and seeks to connect the sources and
users all the way down the value chain for better productivity and healthier soils.

“Soil is life, so we
need to conserve it,
reduce threats to it,
and give priority to

soil health.”

FGI seeks to increase the practice of integrated soil fertility management (ISFM), which involves
application of both chemical and organic fertilizers to the soil: it recognizes that ISFM requires access
to fertilizer inputs. The work of FGI is to address problems of limited soil fertility and nutrient
availability by improving linkage with areas where nutrient excess results in problems, turning waste
streams into economic assets.

Presently FGI is active in Ethiopia, Uganda and Burundi. In Ethiopia, FGI has proof of concept case
studies in Ziway in collaboration with Soil and More and in Adet, in collaboration with the Land
Investment for Transformation (LIFT) program.

Comments
Creating awareness amongst organic waste makers (households and industries) and to end users
(farmers) is very important so that our communities can produce and use compost.
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Compost making needs to reach a high temperature, about 60°C, to remove all pathogens and weed
seeds. To reach this temperature the right carbon-nitrogen ratio and water must be combined, and
then the temperature monitored. Note: to monitor the temperature it may not be necessary to use a
thermometer - many farmers use a stick, insert it into the compost and after a few minutes remove
the stick - if it is almost too hot to be comfortable holding with one's hands, the compost has reached
the right temperature!

Excessive nutrients in organic industrial Agricultural fertility amendments applied
(top) and municipal (bottom) wastes where needed in agriculture

Next steps for FGI
a) Finalizing the proof of concept case studies — this includes completion of analysis of compost
quality at case sites, and the impact that use of compost has on fertility at sites of application.
b) Scaling up the practice of creating markets for fertility.
¢) Raising awareness about ISFM and available sources of soil nutrients.

Next steps for participants from lessons of FGI

e We can all be involved in raising awareness about returning nutrients to the soils.

e Creating awareness to separate wastes at the household level is needed.

e In urban areas we are at the heart of organic waste buildup: we have a problem with excess
organic waste. We need to distinguish the biodegradable and non-biodegradable waste from
our home by making different garbage containers in the home and sorting upon disposal.

e We can all prepare compost in an easy way, we don’t need an international manual to do so!
The input material is important, but those trained in making compost should teach others.

e Compost benefits all of us, especially our local farmers.

Anniek Elmans, Alterra, Wageningen University, anniek.elemans@wor.nl, 251116465679.
Dr. Wassie Haile, Hawassa University, wassiehaile@yahoo.co.uk, 0911905463.
www.fertilegroundsinitiative.info
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6. Innovative Soil Management Practices

Healthy soils lead us to peace, stable life, and food security

6.1 Biochar as an Indigenous Fertilizer

Biochar is a product of heating biomass in the absence of air, or with limited air, to above 250 °C. It is
made in a process called "charring" or "pyrolysis", also used to produce charcoal. However, the
material is different from charcoal in that it is used as a soil amendment, or in broader environmental
management. Production of biochar requires a kiln and agricultural waste. Different biomass sources
for producing biochar in Ethiopia include coffee husk, bones and other farm residues. Bones add
phosphorous, and bone char can be the best source of phosphorus.

Due to competing uses for carbon-rich substances, declining

- ) levels of carbon are
“Through charring of bones, it

would possible to offset 28-58%
of Ethiopia’s annual phosphorus

found in many Ethiopian
soils.  Application of

] ) biochar returns much-
imports, [which are] worth USD

50-150 million.”

needed carbon to the

soil.

Phosphorus is a limiting soil nutrient in vast areas of Ethiopian

soils. Because of this, application of phosphorous rich fertilizer is

promoted in many agricultural areas, and phosphorus fertilizer
is being imported for application in fertilizer blends. Through charring of bones, it would possible to
offset 28-58% of Ethiopia’s annual phosphorus imports, worth USD 50-150 million.

For optimal agricultural impact, the process of producing biochar can be modified to prepare "targeted
biochar" appropriate to the soil type, agricultural residue and production constraints. Optimal
application of biochar should be modified for the specific soil needs of the area.

Composting with biochar has shown a number of added benefits, such as enhanced nutrient cycling,
suppression of plant pathogens, acceleration of decomposition, etc.

Questions: In discussion, participants asked about the work done to engage farmers in the use of this
technology, and what kind of response communities had towards biochar?
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Response to question

Research from Jima University shows that
farmers are willing to pay for organic soil
amendments like biochar.

Efforts to prepare and apply biochar and
biofertilizer in an integrated manner have
been used.

Networking: Jima and other central univer-
sities are working together to conducting
research on biochar in Ethiopia, to establish

an African biochar network.

Biochar stove demonstration session

Researchers are working hard to disseminate the
technology. Some of the technology dissemin-
ation efforts include:

-- Research trials run by researchers and
managed by farmers.

-- Field days for the community to observe the
effect of using biochar.

-- Biochar stove demonstrations

Reception has been largely positive.

[ Dr. Berhanu Belay, Jima University, email: berhanubelay@yahoo.com, tel: 0917550730

6.2 Biofertilizer

Biofertilizer has a tremendous potential to
increase productivity of Ethiopian soils. To
learn more about this technology during the
Soil Campaign, a presentation was made by
Dr. Asfaw at Hope College of Business,
Science and Technology on November 17.

On November 19, a group of Soil Campaign
participants went to visit Dr. Asfaw’s bio-
fertilizer producing company, Menagesha
Biotech Industry Plc. Biofertilizers supply
nutrients to plants through biological agents.

In Ethiopia, biofertilizers (Rhizobium, various
cyanobacteria and a few other strains of
fungi) are used to increase nutrient flow to
pulse crops, and subsequently increase pulse

Biofertilizer inoculated plant on the right — stronger roots
(with nodules), thicker stem

yields, and often increase the nutrient content of the soil in the process.
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Food grain legumes are very important crops in the country. They form an essential source of dietary
protein for many, and, according to the CSA survey of 2008, they are #2 crop group in the country in
terms of area of land allocated to their cultivation. Most farmers spare fertile soil for the production
of cereal crops while pulses are grown in marginal types of soil, usually for crop rotation. As a result,
the yield for most pulse crops in Ethiopia is low and ranges between 500-900 kg/ha. Whereas the
average yield potential of these crops is about 1760 Kgha-1. Pulse crops form an essential part of the
dietary requirement for most Ethiopians, and are grown mostly by smallholder farmers under rain-fed
conditions.

Use of biofertilizer can have a great impact on pulse crops resulting in generally healthier plants and,
in turn, can naturally add nitrogen to nitrogen-depleted soils. The beginnings for the study of
biofertilizers in Ethiopia dates back to the first teaching of micro-biology in the senior universities, in
the early 1970s; Research on biofertilizers specifically started as early as 1982 by Amare Abebe on
Haricot Bean. To date, Ethiopian biofertilizer research has focused mainly on inoculants for highland
pulses. The MoANR and the Ethiopian Institute of Agricultural Research (EIAR) continue biofertilizer
research to this present day.

Symbiotic fixing of nitrogen is the result of a delicate balance between a higher plant and a specific
species of microorganism. It is important to properly understand the optimum conditions for this
fixation in order to provide full benefit to plant. These conditions include:

e Good soil structure (aerated soil)
e No deficiency of molybdenum or
boron
e Small amounts of nitrogen
compounds in the soil
e Presence of a sufficient number of
specific and effective Rhizobium
strain
e Favorable plant development
conditions (climate, farming
methods, adapted varieties,
absence of disease)
In short to the greatest extent possible,
factors limiting legume development must

be eliminated to obtain adequate
atmospheric nitrogen fixation. If these conditions are met BNF (biological nitrogen fixation) is the best
solution for our second largest food crop group (legume crops) production in our country.

It is also wise to understand that biofertilizer is not limited to Rhizobium but also includes many other
genera of bacteria and cyano-bacteria.

At Menagasha Biotech Plc, biofertilizer for legume crops is produced. The carrier media carries about

125 million rhizobia. This is sold to farmers at ETB 40.00 per packet.

Advantages of rhizobia
v" As aresult of high nitrogen fixation, yield is increased by 300%, from 10t/ha to 30t/ha.
v" No negative effects on the environment.
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Challenges
e Biofertilizer works very well for many pulses, but we have not identified biofertilizers that work
for cereal crops.
e Itis challenging to get the raw materials for production of biofertilizers.
e Awareness in government and also the distribution system needs improvement.
e Additional working space and capital would assist with the growth of biofertilizer production
at the Plc.

Questions raised by participants
e How much awareness about biofertilizer is there, and is the distribution system effective?
e Did you plan to have your agri-dealers work based on commission?
e Did you do soil tests for farmers?
e Did you plan to produce other products for cereal crops?

Discussion
e Biochar and biofertilizers should not be considered as alternatives but we better use them with
other sources of fertilizer to enrich the soil.
e Inoculation with different microorganisms (e.g. Rhizobia and cyanobacteria) can increase soil
nitrogen content.

Take home message

Biofertilizer is an environmentally friendly fertilizer. It is effective in terms of crop output. Farmers
observe that biofertilizer helps to add crop resistance to diseases and pests. Biofertilizer is easy to
transport and efficient to use. However, awareness and promotion amongst farmers is needed to
increase the uptake of this technology. The combined application of biochar and biofertilizer and
inorganic fertilizer enhance soil fertility, increases production and productivity.

Steps for the future
e Work with public offices to promote the products
e Explore opportunities and government-owned soil lab materials to produce at large scale.

Dr. Asfaw Hailemariam, Menagesha Biotech Industry Plc., asfawhailemariam@yahoo.com,
0911411318

6.3 Effective Microorganisms (EM)

Microbiology is a hugely significant, although often overlooked, component of healthy soil. The
population of microorganisms in six tea-spoons of soil is comparable to the total number of people on
Earth.

From a human point of view, some microorganisms are harmful (e.g. disease causing pathogens), most
microorganisms are neutral (neither good nor bad), but many microorganisms are beneficial.

Effective microorganism technology (or “EM” for short) is a concentrated mix of naturally existing
beneficial microorganisms (mainly yeast, phototropic bacteria, and lactic acid bacteria), many of which
are used in the preparation of everyday food and beverages (bread, yoghurt, cheese, beer, wine, etc.),
and found in abundance in healthy forest soils. EM has many applications in nutrient cycling and
nutrient mobilization in agriculture.

When EM is incorporated into the composting process, it generates compost in a very short time (45
days); this compost has been tested and found to be high in nitrogen and free from pathogens.
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EM has been applied to organic waste for purposes of impact mitigation. In some parts of the country,
huge accumulations of coffee husk can cause problems in terms of the area they occupy, the foul odor
they produce, and the detrimental impact on the health of surrounding water bodies, as effluent
impacts the BOD. When Mr. Gideon’s team applied EM to compost the solid waste, and put EM in the
surrounding water bodies, huge improvements were observed in terms of reduction in volume of solid
waste and production of compost, drastic reduction in odor, and improvement of water quality in
terms of reduction in murkiness, scum and foul smell.

When EM is mixed with animal feed (such as grain and straw) a day or two before it is eaten, the
animals benefit from the pre-digestive action of microorganisms, and gain more nutrition from the
same quantities of food.

EM technology was developed in
Japan.

Take home message: micro-
organisms are the main engines in
compost making, and they make it
possible for plants to access
nutrients from the soil. Healthy soil
contains a good balance of positive
microorganisms. We can augment
the levels of positive bacteria by
adding microbial amendments like Spraying EM on a landfill to control odor and pathogens
EM.

Discussion

Questions: Who knows about the product and how is it distributed in the community?
Answer: More research, outreach and awareness is needed!

Question: How does EM work in different soil types?
Answer: All soil types require a healthy microbiological content; therefore, we understand the effect
to be positive.

Question: Is EM toxic? Are there any negative side effects?
Answer: Not toxic. We can make it at home, with molasses, sugar and water.

Question: What is the role of EM in composting?
Answer: Microorganisms decompose organic waste, producing compost. Some may be concerned that
the microorganisms break down too much carbon, which is important in Ethiopian soils.

Next steps
- Student research and papers on the subject of EM application in Ethiopia are needed.
- EM production, marketing and awareness ought to be increased.
- Participants from different institutions showed great interest in implementing the SWM with
UA and EM as in the pilot project in Addis Ababa.
- EM should be practiced and the application documented in long-term field trials. One of the
participants, a student of Hope University volunteered to do the research.

Presenter: Gedion Shone, email: waliejii2@gmail.com or gedion.shone@gmail.com,
tel: 0911930006 or 0114339406,
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6.4 Integrated Soil Fertility Management (ISFM+)

Integrated soil fertility management (ISFM+) involves integration of a series of techniques designed to
strengthen the health of the whole soil system, and thereby increase agricultural output. In
appreciation for the whole system, physical, chemical and biological parameters of soil health are
maximized.

ISFM involves increasing nutrient and biomass retention at the farm level. A goal of ISFM is Increased
Agronomic Use Efficiency of Inputs (i.e., more output per unit of input). This is achieved through crop
/ field specific application of inputs, (decision support tools help to ensure this), and use of optimized
combinations of component technologies.

Techniques for maintaining and maximizing the benefit from nutrients at farm-level include:

* Reduction of nutrient and biomass losses

- e.g. by reduction in burning of agricultural residues and dung

- Collection and application of urine and biogas slurry to the land
* Use of crop residues for mulching, to keep water, nutrients and living organisms in the soil
* Improved preparation of compost by different methods, and increased compost application

* Use of different methods of agroforestry (such as hedgerow intercropping and select tree
cultivation in fallow periods) as certain species of tree can act as a source of nutrients, nutrient
cyclers, and protection from soil degradation

*  Cultivation of legumes for food, forage and green manure
* Use of biofertilizer (like Rhizobium) for increased nitrogen-fixation in soils
*  Minimum tillage to prevent loss of soil structure, various soil nutrients and water

* Crop rotation and intercropping to improve nutrient balance in the soil, naturally reduce the
impact of pests and diseases, and maximize the available sunshine with plants of different
heights catching light at different canopy levels ensuring complete soil coverage by leaves and
reducing evaporation of water from soils

* Biochar application to add nutrients and help to retain water

* Soil acidity management to increase availability of the nutrients in the soil to plants. This can
be done in different ways, first by reducing the land degradation that leads to soil acidific-
ation, and secondly by mitigation and adaptation to acid soils; for example,

- Addition of organic matter to soils;

- Liming;

- Cultivation of acid-tolerant crops and crop varieties (e.g. some types of banana, taro,
potatoes and coffee).

Some of the component technologies that may be integrated in an ISFM system include: increase
biomass production; quality seed for dual-purpose (grain/residue) crop varieties; location and crop
specific fertilizer application; liming of acid soils; relay / double / intercropping.

ISFM has many benefits in terms of soil health and long-term farm productivity. In addition, ISFM has
a great role to play in climate change adaptation and mitigation:

v’ Healthy soils sequester carbon
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v Highly productive lands, with multi-storey intercropping maximize the available water and
solar energy resources, thereby turning more carbon dioxide to plant tissue.

ISFM+ is currently aligned with a series of national development policies for optimal, coordinated
implementation: Soil Fertility & Research Management Road Map (2010); Soil Sector Strategy (2013);
GTP2 (2014): Sector Development Objective 4.6: Develop new soil fertility improvement technologies.

ISFM+ has a participatory
extension approach to improving
outcomes (and capacity to
achieve desired outcomes) over
time. To improve the adoption of
ISFM techniques, farmer
experimentation and knowledge
sharing is key.

ISFM+ is a Ministry of Agriculture
and Natural Resources Project,
supported by GIZ and imple-
mented by many partners.

Discussion

Many participants said that they

use and advocate different ISFM

techniques. Techniques selected

should be chosen in accordance

with the needs of the soils at the specific site
on hand, and with consideration of available
resources.

A good resource for extension agents
practicing and promoting ISFM is the
Technical Manual - Integrated Soil Fertility
Management, Sustainable Land
Management (SLMP) Training Series No. 14
by the Ministry of Agriculture and Deutsche
Gesellschaft fur Internationale
Zusammenarbeit (GIZ), Jan 2016, available at

www.slmethiopia.info.et. Next steps for the ISFM+ project
The ISFM+ project goals are as follows:
e Apply Integrated Soil Fertility Management (ISFM*) on 15,000 ha
e Teff, wheat and maize yields increased by 20%
e ISFM input supply provided through private sector
e ISFM concept incorporated into national extension system

[ Deressa Haile, email: haile.deressa@giz.de, tel: 011-646-3302 ]
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7. Soil Education and Research

A lot of research on soil fertility and soil management practices is being carried out throughout
Ethiopia. The Ethiopian Institute of Agricultural Research, based in Addis Abeba, has many satellite
research institutes and stations in the regions. At the growing number of Agricultural Universities
research is done by PhD students. All this research is supported by programs from various donors, e.g.
CASCAPE.

Next to the international CGIAR institutes based in Addis Abeba, for example IFPRI (International Food
Policy Research Institute), a Soil Health Consortium has been established for the South and East of
Africa, based in Kenya. http://www.soilhealthconsortia.org/where-we-work/kenya.lt is supported by

a program called AGRA (African Green Revolution for Agriculture). AGRA exists to fulfill the vision that

Africa can feed itself and the world. Investing in agriculture through stronger partnerships is the surest path
to reducing poverty and hunger in Africa. AGRA is a dynamic partnership working across the African
continent to help millions of small-scale farmers and their families lift themselves out of poverty and
hunger. However, in this chapter we only discuss soil education and research visits that were part of
the Ethiopian soil campaign.

7.1 Holeta Agricultural Research Center

On Wednesday November 18, 120 people from Addis and

around Holeta visited Holeta Agricultural Research Center
(HARC). During the visit, an overview of the HARC mission,
vision, work and facilities was given. Papers on acid soils,
watershed management, and biofertilizer research were
presented. Participants visited the Holeta Dam, reservoir and
soil conservation site. Participants also Vvisited the
experimental field and soil laboratory.

Issues that were addressed in the papers
1. Challenges of Soil acidity and its management in Ethiopia

In this section, the causes and coverage of acid soils in
Ethiopia was explained, major soil related constraints were
discussed, and the outcomes of liming and research done on
acid soils management were presented. A challenge cited in
this regard was a mismatch between soil acidity problems
and access to liming resources.

Campaign visit to HARC's soil fertility
testing site

2. Evolution of Integrated Watershed Management Research in Ethiopia, especially by EIAR

In this section, points were raised regarding the importance, and the establishment of integrated
watershed management (IWM) research in Ethiopia. IWM research achievements over the last two
years include a gabion check dam and cut off drain constructed at Borodo (Ginchi), very successful
gully rehabilitation, trainings involving farmers at Borodo and Girar Dakuna Watersheds.

3. Concepts and Principles of Soil Microbiology and Biofertilizer Research

In this section the following issues have been discussed: type of fertilizers and its importance; Soil
components, effect and activities of living organisms in the soil; and the aim and status of biofertilizer
research in Ethiopia.
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Comments and issues raised

e We should incorporate environmental, soil and agriculture courses in the education system in
all levels from elementary schools upwards, it is better if children know and have experience

of soil at early age!

®  Rhizobium strain for faba bean has been developed and is being distributed to farmers, that is

Gulley rehabilitation

a good one but now we need also for other cereal crops.

e Chemical fertilizer is expensive, biofertilizer and compost is very good so it is better if the

farmers get more experience and training on these techniques to increase their expansion.

e Watershed management is a broad field which includes different disciplines and different

sectors.
e Research and educational

research activities but the scale up and extension
work is handled by Ministry of Agriculture. This

institutions do the

“We have to care for our soils like a
mother cares for her children.”

creates a gap to scale up agricultural technologies and to distribute improved seeds.

Mahtsente Tebebe, email: mahtsenti@gmail.com,0911484586,

7.2 Fertilizer and Pesticide Research, (HoA-REC&N)

HoA-REC&N is conducting research
at Ziway Farmer Training Center.
Agriculture is the most common
livelihood practice in the Central Rift
Valley (CRV) of Ethiopia. Pesticides
and fertilizers are becoming more
available and popular in the region;
these are favored for their capacity
to increase agricultural output.
However, these have the potential
to significantly harm the soil, pollute
water sources in the area and
deplete the soil of its organic matter

and minerals.

The CRV of Ethiopia is an area with

complex social and environmental problems emanating mainly from mismanagement of water and
land resources and lack of proper integration of policies, multiple stakeholder interests, large-scale
economic investments, and unique but fragile terrestrial and aquatic ecosystems. Therefore, the need
to replenish the fertility of farmers’ land and protect the waters of the CRV has become urgent. To this
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end sustainable agricultural intensification to improve livelihoods in smallholder agriculture and
mitigate the potential impact of global climate change is one of the major area for research.

HoA-REC&N, with the full engagement and consultation of all relevant stakeholders, has developed a
small pilot project in Edo Gojola, Ziway. It is called "low carbon healthy production system", that seeks
to integrate organic inputs with chemical inputs to achieve increased stakeholder capacities to
promote practices that are environmental friendly, increase the agricultural productivity and resilience
to climate change

Overall objective of the pilot trial is to evaluate the use of compost, neem cake and other organic
pesticides as alternative soil and pest management options to reduce the current practice of intensive
use of chemical pesticide and fertilizer, while increasing the soil carbon (SOM) and the agricultural
productivities of smallholder farmers.

Expected outcomes of low carbon trials

1. Provides short-term solution to the current social and environmental problems of smallholder
farmers
2. Gives opportunities to link different interested stakeholders (PPP) towards ecological farming
opportunities and sustainable marketing strategies
3. Serves as a base for further scientific research related to climate smart agriculture and lead to
specific LCF methodology development
4. Serves as a pilot for farmers training site on the use of agro-chemical and adaptation to
climate change impacts
The experimental trials were established in September 2015, following receipt of 25 ha of land by ATJK
district agriculture office. A total of 13 experimental plots with four replicates were prepared: each
trial plot measures 4.5 x 4.0 m (inner net plot size of 3 x 3 m for data collection). The treatments
include: compost + neem cake, compost + neem cake + organic pesticide, compost + organic pesticide,
fertilizer + compost + organic pesticide + neem cake, fertilizer + compost + neem cake + inorganic
pesticide, and control without any input. Each treatment was replicated four times in a randomized
complete block design, respectively. The initial soil chemical properties across plots within a block can
be considered uniform or with insignificant variability so that any significant changes in soil parameters
within plots can be attributed to the effect of the different treatments.

The amount and type of nutrients and pesticides applied in each treatment were based on
recommendations of the local agriculture office and scientific advisors. The variables were the
amounts and type of N and P fertilizer applied to the soil (urea, DAP, TSP at three levels, neem cake or
compost), the amount of water received (frequency of watering), and the plant protection
management (chemical pesticides, neem cake and another organic pesticides). Onion was the test
crop. Data analysis, and writing the results for publishing remain to be done, and will be started as
soon as the chemical analysis of the remaining soil and plant samples are completed.

Problems encountered included
e QOur data lacks information related to conventional input practice (chemical inputs only).
e Delay in the application of chemical fertilizers immediately after planting, particularly TSP
and DAP.
e Scarcity of land to have a well-defined control plots.

Comments from Soil Campaign visitors
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e Full research outcomes await laboratory reports. The research is a long-term study, so the
data set will not be complete for several years.

e Organic fertilizer application to all plots is highly recommended by many experts, as soil
organic matter is one of the major limiting factors in Ethiopian soils, though perhaps this
blanket application minimizes the observable difference between conventional and organic
fertilizer application.

e At first glance, the plots with chemical fungicide and fertilizer appear to be much healthier
than the ones with the organic applications. The researchers hypothesize that this will be the
case in the first few years of the study, but the more organic applications are expected to
yield better in later years. Time will show.

e Itis important to have more Ethiopian data on the best integration of agricultural inputs for
maximum long-term output, so studies like these are very important.

e "Seeing is believing", so it is important to conduct such research on accessible places where
farmers can easily come and learn, as at this Farmer Training Center. Participants discussed
challenges in resources for FTCs, and how some FTCs are better maintained than others.

Adane Kebede, Horn of Africa Regional Environmental Center & Network (HoA-REC&N)
email: adanek@hoarec.org, tel: 0611550226
and Dr. Eshetu Bekele, Adama University, email: eshetubekele@gmail.com, tel: 0911628564
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8. Soil Testing and Mapping

8.1 Soil Mapping and Fertilizer Blending (ATA)

Ethiopia is home to a great diversity of soils, and therefore, different Annual soil loss from

fertility treatments are appropriate in different areas. There is a cultivated lands is about 42
great need for soil information so as to allow informed application | tons/ha. Soil erosion reduce
of site-appropriate soil fertility amendments. Ethiopian soil maps | crop production up to 30%.

have often been extrapolated from world soil maps, so they don’t | - Pimentel, 2003

provide information accurate enough for quality decision-making at

the farm level. In response to this data gap, the Agricultural i

. . i . . . water is lost as runoff,

Transformation Agency (ATA) is undertaking a nation-wide soil- . . .
which carries the soil away

mapping project to allow for the application of site-appropriate with it

blends of fertilizer, which are now being prepared within the nation.

16-50 % of the seasonal rain

On November 17, Ato Behailu
Kassahun of the ATA explained the
most common challenges to soil
fertility across the country, and the
work of his agency to map and provide
fertility recommendations for the
various Ethiopian soils.

Soil erosion and land degradation are

major causes for low productivity and

vulnerability of smallholder farmers.

Gully erosion decreases the land

connectivity by fragmentation. In
addition to soil erosion and land degradation, nutrient depletion is reducing the productivity of our
agricultural soils: rather than returning nutrients (e.g. P & N to the soil, in the form of cow manure)
there are many competing uses for animal manure (such as construction and energy).

Water logging reduces the productivity of vertisols, 43% of our agricultural lands are affected by high
acidity. (Nitrogen fixation becomes impossible in highly acidic soils, and other minerals form complexes
making them unavailable to plants).

Salinity, about 1.5 m ha of fertile valley bottom soils are affected by salinity. The problem of salinity is
increasing in connection with expansion of irrigation owing to poor on-farm water management

Soil mapping. Previous mapping initiatives have been carried out, but old maps are obsolete with
regard to current-day fertilizer amendments. Prior to Ethio-SIS (soil information system), there has
been no central repository for geospatial soil map data. State of the art technology is now being used
to combine and disseminate soil data in Ethio-SIS. For the past decades, fertilizer consumption in the
country has been limited to DAP and Urea that supply N and P only. Blanket fertilizer application
recommendations regardless of differences in crop need, soil types and agro-ecology often fail to
achieve optimal output.
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Now Ethiopia has developed the capacity to do its own fertilizer blending.

Fertilizer blending is a special type of fertilizer mixing, where blends are prepared by the mechanical
mixing of two or more granular materials of fairly uniform size and density in defined proportions. It
originated in the USA and now dominates the fertilizer market in many countries. Many African
countries have already developed fertilizer blending plants; most use compound fertilizers that provide
4+ different elements to the soil in complex chemically bonded mixes.

Key take home message
1. Application of blended fertilizers gives satisfactory results when blends are fitted to the soil
type, agroecology, and the needs of the crop.
2. This new soil database (Ethio-SIS) allows for optimal site-and soil-based blended fertilizer
application.
Future
Mapping all the rest of Ethiopia shall continue by studying the specific type of soil and producing soil
maps at the wereda-level. The final outcome of the soil mapping is a localized fertilizer blend
recommendation map like the one below from central Tigray.

Behailu Kassahun, Agricultural Transformation Agency, email: behailukassahun@ata.gov.et,
tel: 0911481032
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8.2 CASCAPE Soil Mapping

CASCAPE improves existing soil maps by working with
farmers and adding more detailed information. This
way the soil maps can be used for recommendation of
different fertilizer blends for various combinations of
soils and climate, and soil fertility status.

Old soil maps do not capture the huge diversity of soils:
They were based only on aerial photographs and are
not properly validated with soil samples. The purpose
of these original maps was crude land use planning,
however these general maps have led to ‘blanket
application of fertilizer’ based on these generalized 2015 CASCAPE Map of Regosols and Leptosols
maps. CASCAPE is working on ‘best fits’ — for every type

of soil/climate combination. Now Ethiopia is moving to blended fertilizer recommendations. This needs

good soil fertility mapping. The goal is to come to functional technologies with a high confidence level.

The major finding of the CASCAPE mapping is that 99% of Ethiopia’s agricultural soils consist of 5 soil
types: Nitisols, Vertisols, Leptosols, Luvisols and Cambisols and physiographic regions hosting these
soils have similar agroecologies and farming systems.

Q&A with Dr. Eyasu

Dr. Eyasu Elias is the national coordinator of CASCAPE. On Thursday October 21,

participants of the Soil Campaign made a visit to the CASCAPE office.

Question: Do the farmers know about the CASCAPE project and outcomes? How do
you involve them in the studies or how do they get the results?

Answer: they are involved. Farmers are asked to make their own maps, they overlap. They know about
soil/nutrient interaction. They are experts, but they are generally very much ignored. In CASCAPE
there is a lot of teaching with farmers and they draw soil maps. We are working on journal papers
based on farmers’ knowledge.

Question: Are you already at the point of making recommendations?
Answer: The first drafts of the mapping are ready, and are now being validated.

Question: What about soil fertility status? Is it part of the research?
Answer: Yes, we are complementing Ethio-SIS.

Question: Do you collaborate with ATA?
Answer: Yes, there is a Memorandum of Understanding between ATA and WUR. We are planning to
add more weredas. However, the challenge is the funding by the Dutch Embassy.

Question: ATA is top down, CASCAPE is bottom up?

Answer: Yes, things fit into the priorities of farmers. This makes CASCAPE totally different. The goal is
to mainstream the system into the national programs. The National Soil Resource Information
Database is now being created. The government has created a directorate for this.

Question: What are the next steps and future concerns?
Answer: Consistency of funding is a challenge. We must keep working towards making the information
available for policy makers and farmers.

[ Dr. Eyasu Elias, CASCAPE, email: eyasu@gmail.com, tel: 0911839039. ]
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8.3 National Soil Testing Center (NSTC)

On Thursday, November 19, a delegation of Soil Campaign
Participants visited the National Soil Testing Center (NSTC).
Mr. Tewfik Hussien, on behalf of the director for NSTC showed
the group around the lab and explained the processes

conducted therein.

The following processes are carried out at NSTC:
v" Soil sample preparation
v' Spectral analysis
v" INET chemistry analysis

v Biofertilizer production

v" Soil texture testing

In discussion, participants raised questions on the topics of the use of biofertilizer and chemical
fertilizers together with lime.

Take home message: Quality soil analysis requires attention to detail, from the soil sampling stage,
preparation and analytical laboratory work.

Steps for the future:

e The NSTC could move into diversified service provision for agricultural, construction and other
works.

e Establishment of multipurpose laboratory.

[ Tewfik Hussien, Email: hussen.tofik@gmail.com, Telephone: 0911393201 ]

8.4 Addis Abeba Environmental Protection Authority

On Thursday, November 19, a group of Soil Campaign Participants visited the Addis Ababa Environment
Protection Authority (AA EPA) Compost Laboratory, in Addis
Abeba.

This lab was established to meet the following needs:

v" Inspection purpose i.e. for monitoring of pollution,
providing analytical laboratory services for various
customers including industries, researchers, and
other organizations.

v" Providing technical assistance for various
institutions.

v" Providing data for EPA researchers.

The laboratories consist of 4 sections dedicated to different processes: compost analysis, soil analysis,
water analysis, and physical, chemical and bacterial analysis methods. The major parameters
measured for compost in this lab are; moisture content, elemental analysis, heavy metal analysis,
nutrient analysis.

The equipment used for each of these analyses was demonstrated to workshop participants.
The presentations and the laboratory visit gave participants insights into organic waste as a resource,
composting methods of organic waste, use of effective micro-organisms, soil fertility, urban agriculture

~ 73 ~



Soil Health Insights from the 2015 Ethiopian Soil Campaign

and food security. Furthermore, the importance of laboratory results to tackle environmental and
health problems related to waste water, treated waste water and soil degradation was discussed.

The equipment used in compost analysis was demonstrated, and the application of such analysis
discussed. Water and wastewater physico-chemical analysis parameters to be analyzed in this unit
are: COD, TN, TP, TOC, alkalinity, chloride, hardness, fluoride, etc. Heavy metals including lead,
chromium, arsenic, and others can also be tested. They used GC, AAS, HPLC. Microbiology can be
tested for the following parameters: BOD, TC, FC.

Discussion

Participants wondered about the cost per analysis and for whom this organization provides service,
and the requirements of the soil sampling.

Question: What standards are used?
Answer: national and international standards.

Question: What is the result of the analysis done previously?

Answer: water samples mostly contain high pollution, coming mostly from rivers but the laboratory is
not in a position to see such issues. It can only provide information on the samples for inspectors,
researchers and organizations.

Take home messages
It is possible for anyone to take their sample here for testing!

It was suggested that proper laboratory analysis and monitoring of drink water, wastewater and storm
water should be enhanced as it is crucial to prevent environmental and health problems.

Any relevant government and non-government organizations should give recognition for EPA
laboratory institute, especially for soil, plant, compost, water and wastewater laboratory examination.

Abebe Alemayehu (EPA laboratory head), Email: abi055492 @gmail.com/
abio554p2 @gmail.com, Telephone: 0935344803
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Part Three - Country-Wide
Awareness Raising
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9. Experiences Shared at Regional Events

A series of regional events were organized with the objective of raising awareness, promoting
exchange of knowledge and experience, and aligning the activities of the different stakeholders
(farmers, researchers, agriculture experts at the different levels of government organizations and
NGOs) within the regions, around the current status of soil and different good soil health management
and conservation practices.

Techniques for sharing, learning and network building at the regional events included presentations,
visits to farms and demonstration sites, dialogue, radio coverage, and community events including
participation in the Great Ethiopian Run.

9.1 Aksum

In Axum, a regional event was conducted on November 29,

. o “Integrated watershed
2015. The opening was made by Dr. Mekonnen Aregai, Vice .
] ] ) . management, and soil generally
President for Academic, Research and Community Service

Affairs of the Aksum University (AKU). He explained about the
duties of AKU in training, research and community services.

is very important for our region if
not for the country.”
- Dr. Mekonnen Aregai

“Out of commitment to community service, AKU is always

ready to support this cause. Integrated watershed management, and soil generally is very important
for our region if not for the country.” He extended his appreciation to the organizers and committed
to keep backing them.

A series of awareness, networking, and active learning events were arranged in the Axum area:

e Axum Great Run — On Sunday, November 29, 2015, there was a Great Run in Axum. The
representatives of the Regional Soil Event in Axum gave prizes to the winners, and in return,
the sports announcers gave coverage about the Ethiopian Soil Campaign throughout the run.

e Site visit — Fertile Soil Collection in Rama — The visit was to a location that W/ro Haregu uses
as a soil bank. This means she has been collecting fertile soil from distant location by camel.
Now she built a site where silt (fertile soil) can be accumulated without being disturbed by the
force of flooding. She has collected more than 100 tons of fertile soil within one rainy season.
With this soil she is replacing a one and half meter depth of gravel soil in her fields.

e Soil Fertility Practices in Rama — The multipurpose orchard visited applies many interesting soil
fertility improvement techniques, including saline soil rehabilitation; removal of Parthenium
weed; bioslurry fertilizer application in liquid and solid form; and composting in 25 compost
pits. The farmer who owns this orchard is a woman who has over 6600 fruit trees in 12 hectares
of land, and her own dairy cows feed in the orchard.

The model used for on-site nutrient cycling (cycling nutrients within the farm system) is:
grass 2animal feed 2 dung 2> biogas 2 bioslurry > compost 2 soil/grass 2 animal feed

e Establishment of a soil forum and naming of its leaders. The selected committee to run the
forum includes teachers, students, researchers, extension personnel. The meetings and the
field visits organized by this forum are to include farmers, students, extension workers and
other stakeholders i.e. researchers, academicians and other stakeholders. They will
communicate and have sessions every three months in order to discuss about soil health.
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Dr. Mekonnen Aregai opening the event in Aksum

Reflection on outcome:

The event was extremely successful. These events were carried out with the full support of the
Universities and TVETs and the agricultural extension. Participants mentioned how the event was
important to create awareness among the different stakeholders about the need for healthy soil, and
it was a very good opportunity also to know each other and coordinate activities towards sustainable
soil management if it goes beyond the one-year event. There were journalists from the regional
television program. There were 80 participants from farmers, elementary schools, representatives of
agricultural offices, university staff and students, and researchers.

[ Dr. Hailu Araya, email: hailuara@yahoo.com, tel: 0911246046. ]

9.2 Bahir Dar

A regional event was held on December 8 in Bahir Dar at Rahnile Hotel.

The purpose of this event was to exchange knowledge and experience among different stakeholders,
and to demonstrate good soil health management practices and innovative tools. The event included
a keynote speech by Dr. Tesfaye Shiferaw, a discussion of land degradation and rehabilitation by Dr.
Yihenew, a presentation on gulley erosion and rehabilitation techniques by Dr. Getachew. Belayneh
Adugna shared experiences of GIZ on sustainable land management and soil fertility management, and
field visits were made in the vicinity of Bahir Dar.

Participants included farmers and DAs from Mecha, Durbete, Robit, Zenzelema, and Debre-Mewi. Staff
and students from four universities were involved (Bahir Dar University, Gonder University, Debre
Tabor University and Debre Markos University). Extension and other organizations included BoA, SLM,
GlZ, A-TVET, BoEPLA, Agricultural and Environmental offices (BD/Zuria & BD city).

[ Dr. Enyew Adgo, email: enyewadgo@gmail.com ]
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9.3 Debre Berhan

A day of events in Debre Berhan took place on December 3, 2015. The event was organized by Debre
Berhan University, together with the Ethiopian Soil Campaign, and involved participation of students,
farmers and officers from the Bureau of Agriculture.

In the morning, presentations of different aspects of soil health and management were shared. Jelleke
De Nooy of the Soil Campaign discussed the importance of care of our soils, saying “We all need to
help the farmers to take good care for more and good food production”. Ato Segay of the soil
directorate ARARI discussed use of organic fertilizers. A representative of the Bureau of Agriculture —
Angolela & Tera district presented on fertilizer use and about lime and biofertilizers. Of note was the
observation that an increase in use of DAP and urea of 15% is having only 5% increase in crop yield.
Liming and biofertilzers, on the other hand, have been extremely impactful. A representative of the
Bureau of Agriculture — Batto & Worana district, told of similar problems with fertilizer, and of
successes in watershed management, honey and apple production in the region. Farmers budgets
before and after the growing season was discussed, and research applying micro- nutrients added to
potato and faba beans was also presented.

Soil protection area in Guassa Use of mulching to protect soil

In the afternoon, a field visit to a soil and water conservation site around Guassa was made (left hand
picture). At the watershed management site, one could see the effect of some hand-dug trenches for
holding run-off water, also keeping the soil in place. The result was a very green area, especially
compared to its surroundings. The green area is now in use by jobless youths, who keep bees.

Trench bunds along the contour that capture
water Collecting grass seed
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In the left hand picture, we can see how a hand—dug trench is useful in slowing and absorbing runoff
into the soil, and it also collects the silt on its bottom, thereby preventing soil erosion. In the right hand
photo, we see that growing grasses on the bunds keeps them in place and provides fodder for cattle,
which is particularly useful now that it is forbidden for the farmers to graze their animals in the now
green land. In this photo, a campaign participant is collecting seed to propagate elsewhere.

Reflection on outcomes:
As a result of this soil day:
v' Debre Berhan and Hope University start a partnership
Debre Berhan staff will take part in the Soil Health platform
Awareness about the importance of manure as fertilizer was raised.
Practical tools for soil and water conservation were tangibly perceived by participants.

AN NEANEAN

Many connections made: a network is more important than money!

L Dr. Asmare Melesse, Debre Birhan University, asmaremelese @gmail.com, 0912630687. J

9.4 Debre Markos

Another Regional Event was carried out at Debre Markos University on November 29, 2015.

The purpose of the event was firstly, to raise awareness, exchange knowledge and experience, and
align activities of the different stakeholders: farmers, researchers, agriculture experts at the different
levels of governmental organizations and NGOs within the region, about the current status of soil and
different good soil health management and conservation practices to reverse the situation.

Secondly, the event sought for farmers, students, extension workers and other stakeholders to view
field demonstrations of good soil health management, conservation agriculture, watershed
management practices and innovative tools such as effective microorganisms (EM), bio-fertilizer,
conservation farming, and sustainable land management (SLM).

Thirdly, this event aimed to create a space to discuss what participants could do to increase synergy
around activities that would improve soil health management in the region. A total of 145 participants
attended both the presentations and field visits. Of these, 45 were farmers, and the others were
representatives of agricultural offices, NGOs, University staff and students, and researchers.

The event included a welcoming speech
by the University’s research and
community service vice president. A
keynote speech was given by a Soil
Campaign Organizing  Committee
member, Dr. Eshetu Bekele. In these
speeches, the role of soils in nutrition
and other critical ecosystem services
was explained. Papers on the ongoing

research at Debre Markos University on
the status of soil in Cheko watershed and use of acid tolerant wheat varieties as the possible
technology to treat acidic soil were presented and discussed. Soil acidity is severe in the Choke
mountains watershed, which ranges from 4.0-5.2 in most sampling areas. The use of lime only to
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neutralize the effect were not economically and technically feasible in the region, on the other hand
use of acid tolerant varieties of wheat showed a positive result and a potential alternative even if the
study was not yet completed.

During the field visit the participants learned how a participatory approach is effective in convincing
the local community about whether and how to embark on sustainable watershed development and
land rehabilitation. Moreover, a demonstration made by Migbare Senay (NGO) clearly showed how
watershed-based food security projects, incorporating conservation agriculture and gully
rehabilitation, can make a significant contribution to the soil health issues of the region. The ongoing
research of the university which compares the response of different bread wheat genotypes to acidic
soil demonstrated the importance of using appropriate varieties of crops as potential management
option in acidic soil in particular, also having other different soil health issues in general.

Different questions and comments were made by participants (mainly from farmers and agricultural
office representatives and university staff):

e Soil erosion is the main cause of soil health related problems (example soil acidity) in the region
and future integrated efforts should be towards minimizing this problem by doing watershed
management practices even not only in the degraded land it should be beyond that as
prevention is better than cure.

e Donors should assist the research activities and institutional capacity building in this region as
it is the major producer of cereals with more than 30% of the country’ s production coming
from this area.

e The use of different crop varieties for maintaining and treatment of soil health issues should
be given due attention besides conservation agriculture practices supported by donors

e Changing the attitude of farmers by involving them in different activities of technology
development, through education and following participatory approach were considered as the
key for technology adoption and implementation.

e Delay in delivering agricultural inputs to the farmers was considered the major problem for
decreasing production. It also resulted in farmers losing confidence to use the technology as
its impact was not clearly observed as they were not applied at the right time.

e The cost of using lime to treat a hectare of land (7000 ETB) and its sustainability were
discouraging the farmers from using this technology to treat acidic soil. This points to the
involvement of researchers in finding effective ways of using lime and looking for other
technologies that are cost effective, technically feasible, and socially acceptable.

e There was a saying as one of the farmers mentioned “ask to get the husband before the child”
to justify how it is important to tackle the root cause of soil acidity in the region which is soil
erosion and natural resource degradation by implementing natural resource conservation
practice and so on, rather than always choosing the costly option such as purchasing lime to
treat it after it has occurred.

e Still the roles of biological organisms in soil health management were neglected in most
conservation management activities, so future work should consider this important
component of healthy soil.

e Logistic and institutional weakness to deliver agricultural inputs (seeds, fertilizers on time).

e Lack of interest to accept and implement technologies mainly because of lack of education,
and some technologies did not meet their interest or address their agricultural concerns.
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e Lack of laboratories to do intensive analysis of different soil parameters to know their soils and
act accordingly were considered as the major bottle neck in the region. This is their first priority
if they get any fund from government or NGOs to do the analyses.

Conclusion

The event was very successful and carried out with the full support of the University management,
zonal and wereda agricultural institutions, and cooperatives. During the event the university president
mentioned the full commitment of all the respective stakeholders to work closely with organizing
committee in the soil health platform to bring an observable change in the region in all soil related
issues. Moreover, other participants also mentioned how the event was important to create awareness
among the different stakeholders about the need of healthy soil. It was a very good opportunity also
to know each other and coordinate activities towards sustainable soil management if it goes beyond
the one-year event.

The event has got coverage in the regional radio and TV programs. Those interested may be able to
access the documentary.

Participants in Debre Markos wearing their Soil Campaign T-shirts

[ Dr. Eshetu Bekele, email: eshetubekele@gmail.com, tel: 0911628564 ]

9.5 Dessie

A Regional Event was also held in Dessie town on 5 December 2015 and hosted by Wollo University
College of Agriculture.

During the opening, all participants discussed the theme, and banners, leaflets and T-shirts were
distributed to commemorate the event. Participants in the workshop included farmers from Werebabo
and Tehuledere weredas and Dessie town, heads of the agriculture and natural resource management,
coordinators of the respective districts and those at Zonal level, experts from ISD based in Dessie and
from Addis, graduating students of Wollo University Soil and Water Resource Management
Department.

After different presentations, the focus of the discussion turned to the question, “what does soil health
mean?” Various farmers presented their experiences. It became clear that linkage between
stakeholders in soil health management (research, extension and farmers), rate of adoption of
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research results by farmers, sustainability of different structures and management options for soil
health management in particular and natural resource in general is essential for achieving holistic
sustainable and fertile soil health.

The way forward:
1. We have to expand this good experience to other areas of our zone.

2. We have to work through integration (farmers, experts in the office of agriculture and
researchers in the university).

3. Particular emphasis has to be given for the highlands where we do not have options of
generating species adaptable to this agroecology and where the soil is highly degraded
attributed to a long history of cultivation and over population.

4. We have to develop sustainable thinking so that we can come with sustainable development
options by intensively working on human behavioral change.

83 people attended the workshop: 15 from Zone & Wereda Agricultural Offices, 17 farmers, 18
University Admin & Staff and 33 Students of Soil and Water Resources Management.

[ Solomon Abreha - 0911805954; Endris Mohamed - 0914718217 ]

9.6 Jima
A regional event was carried out at Jima University on December 4, 2015. A total of 85 participants

comprised of farmers, representatives of agricultural offices, development agents, and university staff,
students and researchers attended both the presentations and field visits.

A welcoming speech was given by the University Research and Community Service Vice President, Dr.
Birhanu Belay. This was followed by words from Ethiopian Soil Campaign Organizing Committee
Member, Dr. Eshetu Bekele. These introductory speeches highlighted the critical importance of healthy
soil for feeding the growing population and other ecosystem services provided by soils in the Ethiopian
context. “Soil is our limited resource which we cannot regenerate in one generation, the use of soil to
produce about 95% of our food and the need of increasing our agricultural production at least by 100%
in SSA to feed the growing population in 2050; severe degradation of soil, low in SOM, extensive soil
nutrient depression (N, P, K, S, B, Zn, Cu), low water holding capacity and severe soil acidity and salinity
in Ethiopia lead to the urgent need for appropriate use of soil health inputs to reverse the situation.”

Paper presentations were made on the ongoing research works of Jima University at both researcher-
managed and farmer-managed sites in the university site, and in the Gibe catchment. The first papers
discussed biochar and compost technologies. The possibility of using biochar/compost based fertilizers
as an alternative for chemical fertilizer as it is possible to produce equivalent crop yield was discussed
—advantages of such organic fertilizer is that it is cheaper, environmentally sound and good option for
sustainable management of soil. Later papers discussed the connection between soil health and public
health, showing how unhealthy soils are breeding grounds for pathogens. Dr. Zeleke conclude his
presentations by saying we need to organize an event with the slogan, “Healthy Soil and Deworming
Day” to create awareness on the role of soil health as a primary solution to keep children healthy.
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Field visits were made to different soil conservation and rehabilitation sites, and sites demonstrating
use of organic fertilizer (biochar, compost) production. Onsite discussion was held. At a Kersa wereda
site, participants learned how biochar is produced from locally available organic resources. They also
observed the application of integrated soil and water conservation and gully rehabilitation technology
to address severe soil degradation problem in the region. It was evident that application of compost
and growing grass species were a good option for the rehabilitation such a highly degraded area.

Questions and Comments made by participants (mainly from farmers and agricultural office
representatives and university staff):

The use of different organic inputs such as biochar and compost are the best options for rehabilitation
of degraded land and even enhancing productivity of the soil with integrated application with chemical
fertilizer. In addition, the use of bone char will result in a 40% saving in farmer’s expenditure for
chemical fertilizers. However, integrated efforts will be needed to disseminate the technology and
even to train and produce the fertilizers at farmer training centers.

Soil erosion is the main causes of soil health related issues (example soil acidity, nutrient loss) in the
region and participants agreed to make all efforts to rehabilitate and minimizing this problem in the
future by doing integrated soil and water conservation measures such as the one demonstrated at the
Kersa wereda — use of locally adapted biological and physical conservation measures.

Alternative uses of soils such as for making bricks were recommended especially for soil types such as
planosols, one of the dominant soil types in area, which is poor in nutrients and highly water logged.

Lack of laboratories to do intensive analysis of different soil parameters to know their soils and act
accordingly were considered as the major bottle neck in the region. This is their first priority to do if
they get any fund from government or NGOs.

Conclusion

The event was very successful and carried out with the full support of the university management,
zonal and wereda agricultural institutions, and cooperatives. During the event the university president
mentioned the full commitment of all the respective stakeholders to work closely with organizing
committee in the soil health platform to bring an observable change in the region in all soil related
issues. Moreover, other participants also mentioned how the event was important to create awareness
among the different stakeholders about the need of healthy soil. It was a very good opportunity also
to know each other and coordinate activities towards sustainable soil management. A strong
recommendation also came from the participants to organize a one-day event with the slogan “soil
health and deworming day” in 2016.

[ Dr. Berhanu Belay, Jima University, berhanubelay@yahoo.com, tel: 0917550730. ]

9.7 Mekele/Wukro

This Regional Event was held on November 27-28, in two locations: Mekele, hosted by Mekele
University, and Wukro, hosted by St. Mary’s Catholic Vocational School and the town municipality.
After the introduction of participants, welcome and opening, paper presentations from university staff
and other partners on their research related to soil were presented.

Presentation topics included:
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e Ecosystem services provided by soils, accompanied with a short film from Global Soil Forum.

e The effect of compost, inoculants, biofertilizer and chemical fertilizer on faba bean. The
effect of compost on the yield significantly out-weighed the effects of other inputs.

e Physico-chemical influence of parent rock on soil fertility.

e The soil and water conservation activities of the St. Mary church.

e Experiences of smallholder farming practices by farmers in Ethiopia.

The presentations were followed by many questions and answers. There were over 80 participants
from the university, NGOs and different regional offices. Over 90 percent of the participants were
farmers and students from elementary and high schools. Therefore, the program was brief about
technical soil issues. It was supported by the film produced by Global Soil Forum about human induced
land use change.

The challenge of urban areas is urban waste. Therefore, waste related field visits were conducted at
three locations in Wukro Town.

First visit — Urban waste dumping site. This is a very big area and increasing. The purpose of the visit
was to show participants how far our waste is polluting cultivated areas. If we recycle our waste, we
can improve our soils and crop production.

Second visit — Wukro Town slaughter house. At this site, the town municipality and the St Mary Church
allocated a green area for planting trees and producing compost. They have planted a lot of trees and
all wastes from the slaughter house and the vegetable market are collected for composting. They have
made a lot of compost using various techniques including vermicomposting. However, there is no
market for the compost made by the unemployed youth group.

Third visit — Recycling and waste management at St. Mary School compound. This school is well
known for its ecological farming through integrating animal and crop or vegetable production.

Waste deposit at Wukro Compost preparation at slaughterhouse

The last session was a general discussion. Participants agreed to continue this forum; and five persons
were assigned as a steering committee. The Catholic Church Vocational School agreed to host the
steering committee. There were journalists in the two locations from the regional radio and Television
program. There was a total of 120 participants at this last session — farmers, representatives of
agricultural offices, NGOs, University staff and students, and researchers.

These regional events were deemed very successful by all accounts.

Dr. Hailu Araya, email: hailuara@yahoo.com, tel: 0911246046
Dr. Kassa Teka, email: kassateka@yahoo.com, tel: 0914726677
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9.8 Pastoralist Land Health Workshop

70% of the landmass of the country is land used by pastoralists. During the Soil Week it was pointed
out that inadequate attention was given to pastoral area soil management.

On February 27, 2016, at Top 10 Hotel in Addis Ababa, a workshop was held addressing land health
issues in pastoral areas. About 60 participants from organizations working with pastoralists all over the
country attended.

Informative speeches from many top-level experts and officials were made, including an opening
speech by H.E. State Minister for Federal Affairs and Pastoral Development, connection to the
International Year of Soils by Dr. Hailu Araya of the Soil Campaign Organizing Committee, Dr. Kidane
G/Meskel on Rangeland and Soil Health, Policy with regard to rangeland soil management from Ato
Wendimeneh, Minister, Federal and Pastoral Affairs, water management in dryland areas from Ulrich
Bormann (GIZ), and Soil Based GHG emission source, impact on agriculture and the mitigation
strategies, by Dr. Tesfaye Ertebo (Ministry of Agriculture and Natural Resources).

Participants were very engaged and happy about the events that they stayed together 3 hours after
the official closing of the event (from 3pm to 6pm!), to continue sharing on the issues raised. It was
commented, “It is the first time for such an event to happen — so often attention is on Addis and the
highlands, but it is very critical that we look at the health of the lands in pastoral areas.”

Dr. Daniel Temesgen, Tel 0911666468;
Dr. Hailu Araya: email: hailuara@yahoo.com, Tel: 0911246046

9.9 Wolayita Sodo

This regional event occurred on January 30, 2016, in Wolayita Sodo town in collaboration with Wolayita
Development Association and Wolayita Sodo University.

The Southern Nations and Nationalities People’s Region is home to over 65 percent of the traditional
tribes/communities in the country. Some areas of the region, Konso (UNESCO World Heritage Site) in
particular, are renowned for their traditional soil and water conservation.

This regional event provided people within the Wolayita Sodo area to network and share experiences
and good practices. Before the opening ceremony a 20-minute film on agrobiodiversity, by Melca
Ethiopia and ABN, was shown.

Gebremedhin Birega of Wolayita Development Association introduced the aim of this soil day: It is
based on the UN resolution to celebrate the World Soil Day and 2015 as International Year of Soils to
create awareness about our soil. "We need the soil to serve for generations.” Gebre presented a film
on vermicompost from India.

Opening speech was by Ato Altaye Ayele, the General Director of Wolayita Development Association.
He said “there is no life without good soil, which feeds our planet.” He also continued “Our
Development should be integrated with soil. We have to work together for a productive soil and
society. As of now we have to continue our development work together. We have to discuss together.
We are responsible for our nature.”
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Dr. Hailu Araya presented an overview of the soil day and other practices. He showed practical
examples of agro-forestry, compost, Push Pull Technology, soil maker, biofertilizer, etc.

Dr. Fassil Gebeyehu from ABN presented “Our seeds —our life and our soils — seeds’, the challenges
and prospects of smallholder agriculture. He explained the interwoven relationship of seed and soil -
the traditional practices of maintaining soil fertility as a result of nutrient recycling due to human,
animal, nature, agriculture, etc. The more the smallholder farmers maintain their traditional practice,
the better they treat soils because of the traditional seeds they maintain.

He asked a question: what shall we do to maintain our life?

Fanuel, Gifole and Getachew from Wolayita Sodo University presented the participatory evaluation of
locally available OM for wheat production at Kokate-Marachere Kebele Wolayita. Dr. Fanuel started
by saying “we may need a doctor, an architect, lawyer, etc. once in our life; but we need a farmer at
least three times a day for breakfast, lunch and dinner.” For successful meeting of our needs, soil is
very important". The result of the soil fertility mapping showed there is a need for N, P, K, S, B, and Cu.
Generally organic matter is low due to crop removal. Therefore, farmers are getting low yields.

The research was conducted by FRG (10 farmers (3F) and researchers) using different leaves (banana,
korch and farm yard manure).

Farmers’ contribution — selection of host farmer, selection and preparation of locally available
materials, cost sharing (cheaper), decision of appropriate sowing time, idea of direct application,
treatment modification/mixing and proportions, experience sharing and evaluation for generally
improved research quality.

The second presentation was on the effect of liming and phosphorous level in haricot bean ... by
Mesfin, Belay and Abera. Two thirds of the soils of the Wolayita area are dominated by Nitosol. It has
low yield due to soil acidity, which reduces the availability of P and basic cations. It also affects activities
of soil organisms. Heavy rainfall, removal of farm products from the farms, fertilizer application (for 60
years by WADU), leaching nitrogen, etc. Therefore, liming is very important. Yield and pH from fields
treated with lime and phosphorous are improved.

Then the last session was a panel discussion by 11 farmers (4F). The main topic for the panel discussion
was: what are the main challenges of your soils and what effective remedies are you trying or your
people are doing?

Our challenge is soils without cover. Therefore, covering the soil is very important. Soil is our education
(diploma / certificate) that we learn from birth to death. Mulching is very effective and low cost. We
can control flooding; compost is also very important — | have got a good result and filled my store.

| used compost mixed with fertilizer. Soil removal is like dumping our yoghurt into a river. | have got
enough to give my children grow and learned they have got jobs. It is not because | am rich but | have
worked in improving soil fertility. There is no way to complain that less land is not enough. This is
because if we work hard small land can supply enough food for our families.

Tadesse Tantu — land was infertile and weeds were tight to pick. Now after the introduction by
Kalehiwet church for integrated land management | am fertilizing the soil, which became fertile and
good for weeds to be picked very easily. | got everything food and feed from my land easily. | wish |
would be young again.
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From Humbo Carbon project - He appreciated and thanked the organizers for seeing the importance
of soil day. His area was eroded and hot. But now after conservation it became cooler and good for
human being.

Almaz Ayele—she was poor lady and a mother of five. She borrowed about 10,000 Birr to take her ill
child to hospital. She can’t pay and feed her children. She was visiting her mother for food. | asked God
“Can’t a person become rich without a support from someone?” But now she is a model after she
focused in soil management supported by Send A Cow.

His name - De’adis Siraenlewt/Enadgalen — he used compost, called FeresKote, and changed into
controlled grazing, but later do not give more yields without fertilizer. Now after training | modified
my farm but others do not want to continue.

The way forward
Participants suggested continuing this kind of platform to contribute to the maintenance of our soils.
e We have to work on awareness creation and sensitization
e We have to work in documenting and dissemination of good practices related to soil
e We need to work together for our people
e We need to conduct experience sharing programs

Finally, participants formed a steering committee with 11 organizations

These are:
Wolayita Sodo University
Wolayita Development Association
Table Development Association
Send A Cow
Humbo Carbon Project
Zonal Agriculture Office
Wolayita Zone Soil Laboratory
Areka Agricultural Research Center

Gebremedhin Birega, 0911945616
Dr. Hailu Araya, Email: hailuara@yahoo.com; Tel: 0911246046
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10. Radio Outreach

Approximately 80% of the Ethiopian population is employed within the
agricultural sector. Smallholder farmers are the largest group of
stakeholders living in direct relationship with the soil: their livelihoods
are directly influenced by the quality of their soils, and their actions
directly affect soil health. As the famers of Ethiopia are dispersed widely
across the country, and they speak a wide range of languages, the
Ethiopian Soil Campaign decided that radio (rather than events which
require physical presence) was the best way to reach as many farmers
as possible. The Ethiopian Soil Campaign developed a series of critical
topics for radio coverage, and contracted Erkab Media and
Communications to prepare radio programs on each topic in the three
most widely spoken languages in the country: Amharic, Oromiffa and
Tigrinya.

Soil is a “hard issue” for radio, as regular

entertainment value. Therefore, Erkab

show. Rather than simply translating

experts, agricultural extension workers

Erkab Radio Producer ] )
AbebeTeshager regions in all three languages.

Erkab Manager SosenaTesfaye

discussion of the topic is too technical and scientific to have much

Media and Communication

chose the ‘Radio Magazine; format to present material on soil in an
engaging way, incorporating proverbs and sayings, interviews in action,
and documentary presentation techniques into the shows. A soil poem
set to mazinko music was composed and recorded specifically for this
soil health program, and used as a spacer between sections of the radio

original content from one

language to the next (which would risk losing both the authenticity of
the message and the attention-grabbing power of contextualized
material), unique interviews on all topics were conducted with soil

and farmers from different

The topics covered in the radio show were as follows:

1. Whatis Soil?

2. Soil Types and Soil Classification

3. Soil Contamination, Soil Loss, and Land Degradation
4. What is Soil Management?

5. Soil Management Technologies and Practices

6. Soil and Climate Change

Weekly radio programs addressing one topic per week were aired in all regions in the three selected
languages, from January 1 to February 16. Radio stations that featured the program included: National

Radio, Oromia Radio, and Mekele FM.

Response to the show was very enthusiastic: Listeners called in response to the shows, and all of the

radio stations requested a continuation of the program. Because of its successful and accessible

treatment of a “hard topic,” the shows were shared with other producers as a model to replicate.
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Over the six-month period of preparing the Soil Health
Program, the radio producers visited fields and offices to
obtain interviews with farmers and soil experts. They met
with farmers in happy and hard times, and they attended
every Soil Campaign event. “Developing this program
involved so much learning that it felt like gaining a degree,”
laughed Sosena and Abebe from Erkab. They were
humbled by the wisdom and expertise they found amongst
the farmers they interviewed, and they became sensitized
to some of the dilemmas these farmers faced.

Next steps: As mentioned before, there has been much
interest, from farmers, radio stations and the radio
producers themselves, to continue the program on soil
health. The 6 topics broadcast were selected from an
original list of 26 radio topics brainstormed by soil
professionals from the Soil Campaign, 15 of which were
researched by the producers. It would be easy to create
shows on the additional un-aired topics.

In addition to radio application, some of the materials
collected for the preparation of this soils program could be
used for publications on Ethiopian soil health issues.

Erkab Media and Communication is a private enterprise
that specializes in audio and video communication on
issues related to health and the environment.

Sharing with farmers in feast
and famine over the course of producing
the show:

Around September, radio producers
participated in harvest celebrations with
injera and tela.

In December, they talked to farmers
badly affected by climate variability,
having lost crops due to untimely rains
after reaping.

While visiting the fields to prepare this
program, one radio producer saw a
farmer spraying pesticide without any
protection. He invited this farmer for an
interview, and offered to give him the
protective mask that he happened to
have in his car.

The farmer was aware that protection
was important, but he couldn’t afford to
buy any. He asked the producer to give
the mask to his friend for safekeeping:
He could neither stop to don the mask
nor give an interview, as the pesticide
sprayer he was using had no “stop”
button.

“Get your sponsor, we don’t want this program to stop!”

Request from radio producers for Erkab Media and Communications
to continue the Soil Health Program

Sosena Tesfaye, Erkab Manager, email: sos_tea@yahoo.com, tel:0911677486
Abebe Teshager, Radio Program Producer, email: abeteshager@gmail.com
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11. Radio Highlights

- Hé hé.C APZFheoT 1o-F NF6 T30 INTE OACh? FFh9IATE 0hg°2 0k
TFhUIAT . .

aCh hLC

- PO@- AP 95 Naof POLPIDT 9°NT POLeTIM hid.C 10-::

TCLAC TN T99°

- LU AN 1IANMT NravAnt@- &Y 95 Naot POLPID PI°IN APCNT hi.C
a(m:t7 NVH197 CAD AE VeLET AATE P77 W77 914-H9° LATPA::

- RATTT NANMHG® ALM4ENT LA @Y 107 @Y 0Noohét ALMEVI°
A.M4NVI° AL IN9°::

PINCS AV A-tHE

- AN PANT DA BRI E 7T TGRS ANT ATANTT 07 P9 The -
ANMNEEI° “B9°C 1@~ hH.e 97N AHIE AMes? PétT Ad-TTE PI°TA hlPh
PI°PTAD- TIHAN 1@ BART U7 TLé. °CT Nh9° 7 0t aodd @L HE.TC 29406 L
avAOT LFAAN:

ATEIC P 0 @ OfPU-

- Nov84 T av-p- H?17 N9°S 1D A AdC ONOT P984 TPP7T 194 NHF
N9°LC AL hA@ vHN NHF NAL STFo-::

- PME9 NFTTF W8T AP @L avdet @OT ANINET PI°STIOT Ad.C NHF
Aavd.mC 200000 Gavt ALNPD9° LV AdC MY ®LI° N140 AavT4-+ 7%
PoNt LNPPA: hHV AIC AdC P21 YN 10

TCLAC +nNT 219° (ATA)

- AHeR P Pavde AP PI® AN CONT YIC ST CHE® avdet ALYS O HED-
L9 AONNA AT A72°99.00 +LFIAN U7 HNEP TILCD AANT::

2/C 21L1@ MLOAN hQVCEC NGt
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- PO@ AE MAF A0 EPC ALC NTETCD PL0T TIC b0 aok g9
LA

A/C 2110 MLOAN

- AL PLLE WlC Nao T4t PONIT ANPD LTAN €7 Aaotnt 77 HooGF7
L.MNGA::

L/C OA° LU-T &' (ATA)

- hd.C ARG DT av 3 PAPAT T 10 AUT Wél-T7 A1 ET ALM 1D AGI7a00-
nAFANTI°

aACh hLC

- PAT 1IC Wé.C 040D H N OPAmY AFmAO@ FTAAYE 08397 Add-:
P90, bao WA.C hh &V 07 A9° h0-::

hCh h&C
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12. Running for Soil Health

To continue to raise awareness about soil health in the International Year of Soils, a special Ethiopian
Soil Health T-shirt was printed and worn by 40 Ethiopian Soil Campaign participants during the Great
Ethiopian Run in Addis Ababa, Sunday, November 20, 2015.

We are confident that these shirts will be re-worn into the future, and thereby they shall continue to
remind the public about the importance of soil health. Many thanks to Tegbaru Bellete for organizing
the shirts and participation.

In addition to soil campaign participation in the Great Ethiopian
Run in Addis, on Sunday 29 November 2015 there was a Great Run
in Axum in which the Ethiopian Soil Campaign was very active: For
the occasion, the representatives of the Regional Soil Event in
Axum negotiated to cover the cost of the winners while the
organizers gave coverage about the Ethiopian soil week during the
whole program.

~ 03 ~



Soil Health Insights from the 2015 Ethiopian Soil Campaign

Part 4 — Wrap-up and Next Steps
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PoLédT ML NPT
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2015 9.9° &G N1l PhE.C NooF Nilldo- PAY L Ad-0-TS V7Tl Pav 4.
PIC R709° OAARLC LUTrT POP OHEPeoTT T1ANTET 0P mA PoLFANVTo-
P12 (PO PolA. (NG ANTLOET AT PA: LUTTT NANDE holtbo-
grboome @LI° AT CTLLAVT®: CLCU T 0P ET CAI°: NWLC HEP PULRLN0-7
ATPOPA ATINTHC FATHLD: ANEPPT AL mAd PA Povedd a-L 07T P T.4m-
PC 17 ¢7 2008 9.9° PHaooF o7 KNS O @o-mAT7 Aoo19°19° (L4110 100
a8 ¢

Y AN AL h1am AN PP T anhhA PEAE

o (lALC IéP 29104 PAALCH AMAT 0m-L PGT AG NMhE.C A7 T “ImFPA P
TE9° AL PHAm- PS PGS 9°hé VANTT O2A9° 1 (10-L77 0P
0974 avybAPh:

o PAm<T 9°nl VANT NNV LT @ o000 ST QAPYI® N 9°nd VAT
AL, PoovC W7L Go-LPG T (LHDYE PG4 LUPSA (Teh7¢é Pov™9e 05
TNNC ool AovemC():

o Na A¢%e AMNCT Né helo-am ovdel 70 Naof- oL @ NACAT ALY
1 PH NP’ NACANEt A&C vl AP PHT AT PI° HLL M0 “145(0C:

o Ahh £20159.9° PAhL.C havl- avd PA “MGT T hé.C AMST™? VLT’ PLA
MG N 2016 2.9° “DAACELP hélT7 a9 AP PH AT To-T1 PoLA
a7 LG A\

o AMS RLC NWIm4: ACORLKC IC PAPL Awo-om: ov?1914.5 T4
RT4.mINC 0648 NCEITST NAAR N ET “InPmA:

o PRLC 7T HOANC ool “InGhCT “INPmA =

~ OF ~



Soil Health Insights from the 2015 Ethiopian Soil Campaign

13. Wrap up of the International Year of Soils

December 5 was declared the worldwide annual Day of the Soil, by the 68™ UN General Assembly. Over
the course of two days (December 4 and 5), the Ethiopian Soil Campaign celebrated the International
Day of the Soil at EIAR in the following ways:

On December 4: Annual Conference of Ethiopian Society of Soil Scientists, ESSS
On December 5: Celebrating SOIL DAY with FAO and 70 different stakeholders

On December 4, about 125 professionals were present. ESSS has a great role in transforming the soil
health and fertility management of this country. They shared the latest papers on topics dealing with
improvement of soil health management in Ethiopia. Important issues: lime application, effects of
nitrogen-fixing crops on soils, salinization after irrigation, sustainable land management (SLM) and
integrated soil and water management (ISFM).

On December 5 there were about 100 participants. An opening speech
recognizing the accomplishments in the International Year of Soils was given
by Mr. Mohammed Salih, FAO Deputy Representative. A poem in Amharic
about soil was offered by a representative of Holeta Agricultural Research
Center. Dr. Yohannis Gebremikael discussed pastoralism and pastoral land
manage-ment in Ethiopia, Dr. Negash Demissie of the hosting organization,
EIAR/ ESSS discussed the needs of Ethiopian soils generally, and the progress
made in regional events and farmer field days in the latter part of the
Ethiopian Soil Campaign was shared by Dr. Hailu Araya (Mekele/Wukro and

Axum), Dr. Eshetu Bekele (Debre Markos and Debre Berhan) and Mahtsente

Mr. Mohammed Salih, FAO Tibebe (Holeta).
Deputy Representative

The first issue of Wegel, an Amharic edition of Farming Matters

magazine was launched as part of the day’s celebrations. The first
issue of the publication was all about Ethiopian soils, in solidarity with
the Ethiopian Soil Campaign. All present were given a copy of the first
issue. Many comments were offered regarding future topics, and the
editors, represented by Dr. Hailu Araya, encouraged campaign

participants to contribute.

Participants reading the first issue
of the Wegel publication
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International Day of Soils celebrated together with the
Wrap-up of the Ethiopian Soil Campaign on December 5, 2015
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14. Surveying Success of the Soil Campaign

During the World Soil Day events, a survey was taken of participants’ views on the success of the

Ethiopian Soil Campaign. Of the 55 participants interviewed, some had been present at each category
of Addis-based events:

Interviewees discussed having received a range of benefits from participating in the Ethiopian Soil
Campaign:

96% of interviewees said that they gained new knowledge by participating in the Soil Campaign.
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In selecting the most important topic addressed during the campaign, most (23%) top-rated
“Integrated Soil Fertility Management (ISFM).” The second most top-rated topic was “Soils and Climate
Change” (by 13% of participants). Third most top-rated topic was “Soils and Education.” “Soil analysis,”
“soils and water,” and “soils and nutrition” were the fourth, fifth and sixth most selected d topics.

The topics least well covered, requiring more attention in the future were suggested to be:

Biological soil management 14%
Soils and climate change 13%
Soils and water 13%
Soils and human nutrition 12%
Chemical soil management 12%
Physical soil management 7%
Soils and education 7%
Soils and pest and disease control 6%
Integrated soil fertility management 6%
Soil-plant interactions 4%
Soil analysis, soil mapping, soil quality parameters 4%
disadvantages of organic matter (compost) 1%

A wide selection of suggested improvements to the campaign were offered:
Information beforehand 17%
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Time utilization 16%
None of the above 11%
Selection of paper presenters 11%
Selection of discussion topics 10%
Facilitation of events 9%
Selection of visiting sites 7%
Registration process 6%
Transportation arrangement 5%
Per diem 1%
Must consider the pastoral areas 1%

Confirmation of speakers for events, meals for

students 1%
Collaboration of other education institutes 1%
Payment complaint 1%
More involvement of farmers 1%
More participatory presentations 1%

100% of participants interviewed said that they would like to be involved with soil events in 2016

Environmental Science Students from Hope College of Business, Science and Technology conducting
Akvo knowledge-flow interviews to collect particpant feedback on the success of the Soil Campaign.
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15. The Way Forward

Many suggestions were given regarding ways to continue to benefit from the knowledge exchanges,

the networks and concern for soils developed over the course of the 2015 Soil Campaign. The secretary

of the Soil Campaign organizing committee has noted them in a Concept Note for SOIL CAMPAIGN

follow-up to the Minister of Agriculture. However, no course of action has been agreed or planned as

yet. The last suggestion, to strengthen the soil platform, was discussed in most detail at the evaluation
meeting of January 26, 2016, held in Asham Africa Hotel, Debre Zeit / Bishoftu.

Suggestions include:

v

Individually and collectively work to implement the top recommendations of the declaration
from the Stakeholder Workshop and from the Soil Week Wrap-up.

Each of the recommendations are of a rather complex nature, so it would be beneficial to host
a separate workshop (to do more joint learning, collaboration and planning) on issues relating
to each recommendation.

Work to create more awareness around pastoral land management, as pastoralist land is 70%
of Ethiopia's agricultural land.

In 2015 the motto was “Healthy soils for healthy lives,” in 2016 it could be “Support for (good
treatment of our) Ethiopian Soils.”

Continue the radio show and regional events to have ongoing learning and sharing and
network building for soil health with rural farmers.

Continuing and Strengthen the Soil Campaign Committee. Ideally such a platform would have
a formal linkage to the Ministry of Agriculture and Natural Resources. A formal group of
stakeholder representatives such as from ministries and institutions could be the steering
committee.

Perhaps different stakeholders (decision makers and policy advisors, versus more grassroots
actors) need different platforms to share and work on soil health.

Continue the 2014 Soil Health Platform as a working and exchange platform of professionals
and practitioners, also called Innovation Community, for professionals to meet and exchange
knowledge, create synergy in their work, approach, manuals etc., with an agenda to
mainstream good Soil Health management practices in Ethiopia AgriProFocus proposes to
continue to facilitate this platform in partnership with other stakeholders. Next to physical
meetings, AgriProFocus boosts an online platform where professionals from all over Ethiopia
can be a member and so exchange discussions online.

The State Minister wants to establish a platform for soil, similar to the small scale irrigation
platform.

The regions would like to have regional platforms to share and connect on issues of soil health.

Perhaps such platforms could be nested within the National Soil Institute that the Ministry of
Agriculture is starting up.
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Expectations from a platform for soil health management:

» A platform is a meeting place between government and civil society, community based
organizations and research. A platform is good for making a difference, leveraging manpower,
skills and funds where they may be scarce for addressing issues like soil health.

» A nplatform is preferable to a consortium or network organization, which needs to be legalized.
We need a platform that is established by the government, with the MoANR (the State
Minister) as chair. We do not need to be registered but we need to be recognized as a useful
platform.

The platform discusses various issues and can bring issues to the government, as policy advice

The (secretary of the) platform can organize meetings on the required topics, and depending
on what happens at those meetings, projects can be formulated and started.

» “The platform should be like water: a membrane on the surface, and under that surface,
various molecules cluster for the purpose of a project, but not forever, only for the time of the
project. The platform should offer us a space where we can connect with others to be the
change and be part of the change, like a learning center; not static, but like a contained river
flow.”
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16. Thanks to Organizers and Contributors

The Ethiopian Soil Campaign was organized by a consortium of organizations and institutions involved

in soil health management. With top leadership from the Ministry of Agriculture and Natural Resources,

a series of other Government Ministries and various organizations came together to collaborate around

the planning and delivery of the campaign.

The campaign was only possible from the in-kind and financial contributions from a diverse array
of parties, including but not limited to the following list. We heartily thank all involved for their
precious contributions.

Ministry of Agriculture and Natural Resources

Ministry of Environment, Forest and Climate Change

Agricultural Transformation Agency

AgriProFocus Ethiopia and AgriProFocus Netherlands

Institute for Sustainable Development (ISD)

Deutsche Gesellschaft fiir Internationale Zusammenarbeit (GlZ)

Institute for Advanced Sustainability Studies (IASS)

Tufts University, Agriculture Knowledge Learning Documentation and Policy (AKLDP)
Research Fund

EIAR and its regional institutes

Ethiopian Society of Soil Scientists

Melca Ethiopia

National Soil Testing Centre

Food and Agriculture Organization of the United Nations(FAO)

Horn of Africa Regional Environmental Center and Network (HoA-REC&N)

Several Universities (Adama University, Addis Ababa University, Aksum University, Hawassa
University, Hope College of Business Science and Technology, Jima University, Mekelle
University, Wolaita Sodo University, Wollo University)

Individual Soil Health Professionals

Ethiopian Soil Campaign Steering Committee Members:

Ato Mesfin Birhanu (Chair) - Ministry of Agriculture and Natural Resources
Ms. Jelleke De Nooy (Secretary) — AgriProFocus

Dr. Tesfaye Ertebo — Ministry of Agriculture and Natural Resources

Sue Edwards — Institute for Sustainable Development

Dr. Hailu Araya — Institute for Sustainable Development

Dr. Georg Deichert — Deutsche Gesellschaft fir Internationale Zusammenarbeit (GIZ)
Mr. Tegbaru Bellete — Agricultural Transformation Agency

Dr. Eshetu Bekele — Adama University

Mr. Waltenegus Wegayehu— Civil Engineer, working on sustainable Solid Waste
Management and Urban Agriculture

Ms. Sarah Assefa — Hope College of Business Science and Technology

Ms. Heran Tadesse—AgriProFocus
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“God made yow from the soil
and he will retwrw yow there”
- Genesiy 3:14

“ANMANAC NAL.C . TCVA
oLHD-I° L. avi\OUAN”
(HEPL13:14)

“AUah made yow grow from
the soil, and to-the soil he
shall returw yow”

-Swradv 71 17-18
AU NALC AALAVA 0Ff héso®

LavANUA”
¢V 7117-18)
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