Q iNfer aide

AGENCE FRANCAISE
5 DEVELOPPEMENT

Rl Compomity Baved Developaent Iatiamn s

Combining soil conservation and fodder

production for an adaptation to climate change
Southern regiorng Ethiopia

> T
i
Y

Main contributors: Lolita GuyonGetamesapemeke, Philippe Redon, Francois Bourgois, Tadesse, MégaeTilahun,
Mesfin Desalegninter Aice and RCBDIA tean

October 2015



Forewords

This work reports the story of a major innovation in the farming practices of southern Ethiopia. This
innovation was born 10 years ago and its success has never wavered since. The maimfréason
favorable outcome comes from itgiple relevance: relevace to the perceived needs, to the
environmental challenges and to the available local resources. This doculmseribesin detail the
different aspects of th innovation, startingby a presentation of the climatic stakes and the
consequencesof rainfall pattern change in the global picturefhen a brief history from the
beginning recalls that the process of an innovation is anything but lin€ae methodical
description of the innovatiorprocessand more specific highlights on the major aspects of the
technical sequence are the main subjects of the chep@ & D. The different factors at pliaylocal
adoption, as a decisive dimension of any promoted practice, are then covered in the following
section, including the sustainability of the adopted practic8he chapter F focuses on a critical
analysis of theh y y 2 @ liiphc® Y& dmenting the produced effects under multiple reading
angles. Together with the adoption issue, the question of impact assessment remains central to any
scientific approach. Thefore, this part of the document is trying to identify all tebjectiveand
measurable benefits and profits generated by the disseminatiothefinnovation. Eventually, the

last section is dealing precisely with the issue of diffusion and scaling tipe dsst but not least
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Figurel: Woman harvesting fodder on soil and water conservation structure
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A. Climate changes: farmers' perception and highlights

Considering thaiversity of the mountainous landscapef southernEthiopia, itis difficult today toforecastthe effects of
climate changs on specific local areagHubert Cochet, 2009. However it appears thatthese changs contribute to
exacerbatean already fragé situation This section provides an overview of farmdmal perception on the climate
changesin parallelto an analysis of 14 years of records of daily precipitatidéhsecondoart addresseshe main causes
that affect the resilienceof smaltholder familiesand their difficulties toface changes and uncertaintieis the local
context. he problem isnot so muchthe climate change itself bunhore the poverty that affectgheir capacitiesto cope

with changes andhazardsn general

Rainfall variability: the highest source of riskelt by farmers

The local farming system is based on rain fed agricultanel cattle
breeding< nt rainfall variability is seen as thé&ighest source of risk and
insecurity by 81% of the householdsFurther, farmers consider local rainfa
as increasingly irreguladelayedand with inadequate seasonal distributiof
during the last decade
[ 85 % of farmergeport delay of the first rainsduring the small rainy
season(Belg, with serious consequences on crop, fodders resources
well as livestock production and productivity.
[ 63% of the respondents percedvan increaseof rain intensity events
aggravatingerosion problems
Farmersemphasizethat late sowingduring the first cropping seasom¢lg
prevents adequate soipreparationfor the main cropping seasoiMeher), as
the time gap between the first harvest and the following sowing does |
exceed one monthTheyalso notice thatrop yield are affected by seasona
changes:62 %of farmers highlight a drop of food availability during the
hunger gap (ApritMay) due to theshortage oftheir own farm products and
to a substantial increasef food prices they relate inflation to a general

reduction of yields. Finally, &se hunger gap is longethey mention thatthe

Understanding the rainfall pattern and its
link with the cropping system:

In  southern Ethiopia (Wolayta an

Kembatta zones), the rainfall patter

includes three main seasons:

T ! avl t ¢ NI Befg@ > &F
February to April

f A main rainya S a Meh¥e aF |
June to September

1 A relatively long dry season, fror
October to February.

The timing and opportunities of the Bel
ONR LA Y3 &aSlazy Aa
security, as it determines the following
successive and complementaryriests, as
well as the distribution of farm productions
all year long.

food stock and fodder resources are getting scarcer.

Daily rainfalls recordglobal trends

An analysis of the 14 yean$ daily rainfall collected bgununoresearch centefWolaytaZone showsseveraltendencies

that will of course need to be confirmewith the future

records

First cropping season "Belg": January to April

C=rainfall =D=days

A decrease ofseasonal precipitationrecorded during the
small rainy season (Belg)

For 14 consecutive yea the following chart focuses on the
period "January to April'that corresponds to thensetof the
smallrainy season. It indicates, for every yetire cumulated
precipitation for this period (with the linear regression) and tf
number of daysecordedwith rains A cleardownward trend
concerning the global amount of rain recordechn be |-
observed coupledwith a progressive reduction of the numbe

A,

of rainy days.
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An increasingly late arrival ahe small rains accomanied 04/06

by a decline irrainfall:

This scenariois confirmed by the fact that the mark o
50mm ofcumulatedrain gradually occur at a later period
in the year, as indicated by the following chart.

04/05

03/04 |

It shows, for each year, the dates corresponding to t
attainments of 3 cumuléive thresholds of precipitation
(50, 100 and 150mm).

03/03

01/02

01/01

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

®50mm = 100mm = 150mm
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2 Survey conducted among 43 farmers in 2015
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Main cropping season "Meher": May to September == infall ~B-days

1400 - 120
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Related to that, there is a 20% increase of the numbel ‘ | ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ | I | ‘ ‘ ‘ ‘
annual intense rainfall event¢§more than 20mm of zoo USSR (1 BN DR IS IS IS I I - 20
precipitation per day) ovethe 14 years, which may . UI ‘ ‘ ‘ n ‘ ‘ ‘ I | | ‘ |,
negatively impact soil erosion. 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Thoseobservations indicate that farmeere affected by climate changesainlyduring thefirst croppingseason whichis
essential fortheir food security Indeed, taditionally, the early harvest at the end of theBelgmark the termination of
the hunger gagfood and foddergfter the dry season.

G\uses of pverty, resilience and climate change

In South Ethiopia, @alth at the household level imarily determined by two factors: the size of cultivateahd and the
number of livestock ownedThe role ofthe demographic density in chronic food insecurity is absolutely centrat a
clear indicationthe surface of arable land per family has been divided b§3331|4 averagewithin one generationToday;,
a farm in Wolya or Kembatta has an average surfaceOof to 0.5 ha.Besides erosion is worseninghe situation
reducing year after year the surface of larf®Bbme &rmers are gradually compelled to abandpart of their plots, and
most of former grazing areas have become unfit even for pasture.

A recentAgrarian Diagnosi€Cheveau & Hoornaert, 20f‘revealed that the historical reduction of the cultivable plots

was much faster than the decrease in the number of livestock per family, resulting in a decline of fodder units per cattle
head. Theintensificaton of farming practicesave alsoled to the gradud replacanent of pasture by stabling. So far,
farmershave overcome the increasing shortage of fodder resource through the adoption of a feeding system based on
& O-dmd-O | Npidictice but at the cost ofmore labor and/or expensesThe expenditureso get fodder represent
nowadaysa substantial proportiorof the tight family budget.

Therepeated droughtsiue to the extension of dry periogdbnked with therecurrent food and fodder shortagespupled
with the inadequate extension programs anihe continuousland fragmentation have resulted ina progressive
weakening of the farming systeand family resiliencedecreaseof the number of species and varietiggown (loss in
biodiversity), decrease of biomassvel in the ecosystem, reduction of livestock, depletion Erfisetgrove All these
elements contribu¢ to agradualdecline ofsoilfertility andaffect farmers capacities to adapi climate change

3 keys of thesouth-Ethiopian Rural Paradigm.
1/ The role of demographic densityn this part of south Ethiopia chronic food insecurity is absolutely central:

division of the family land between the male heirs leads to a splitting up process wnenely deteriorates fooc
security. Wolaytafor instance has some of the highest rural population densities in the world, from 300 to 600 .ih
km’ in some areas, which is comparable to Rwanda. Raxadiusis still in its early stage in Ethiopia, aisctherefore
not mitigating demographic growth. The progressive reduction in the size of cultivable plots induces an in
exploitation of every square inch of available land, leading to a totally anthropiseidonment.

2/ Southern highlandsagriculture depend ona very large extent on animal tractianHowever, less tha®5%of rural

households haveresentlythe opportunity to possess a yoke of oxen, others are forcefinith arrangements, sharing
animals undemultiple types of contractdncreased food insecurity explains the multiplication of thageeementsn

the sole prospect to have access to animwalrkforce whatever the conditions, sometimes extremely unfavorable
the applicant. Furthenore, maintaining cattles becomingmore and more difficult in a context of land and fodd
acute shortage

3/ Soil erosion and the gradual loss offertility. From a physical point of view, the concerned areas hay
mountainous profile that split the environment in different altitudireahd agro-ecologicalzones from 1300 to 2500n
and aboveln a highly densely populated rural arehgtcombination of a steep topograpland high rainfall events
pattern results in the absence of adapted measurasjntensive erosion of the open fields. Ovbe past 4 years, the
prevalence of intense rainfall events is increasing as well as the overall amount of annual rainfall. This e
negatively affects the traditionahixed cropping& breeding farmingsystem,reducessoil fertility and compels morg
and more families to give up lampdots becoming gradually unfit to cultivation and even pasture.

® Data collected from 34 interview families in July 2015
‘) KSOHSEHdz ! dZNBEAS S 1 22NYyEFSNI /FYAfESSES wnmms iopel: Kanbafa, WRoredad y 2 &
de Doyo Gena,
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B. Combining soil conservation and fodder production for an

adaptation to climate change

Presentation of the practice
As many other smalolder farmers,families of southEthiopia are
facing 3 major challenges:

M The vital need to intensify and diversify their farm

The vital need to
intensify farm production
in a context of high

productions on very small surfaces, in a context of high population density
population growth. In these rural areas, the population is
expected to double in leghan 35 yeargest. Index mungli The necessity to )
. . . : =2 The necessity to adapt
1 The agricultural practices musgteserve the environment to preserve soil fertility,

farming practices to face

maintain its productive capacityfor the current and future  biodiversity and natural AR e
generations resources

1 The necessity to rapidly adapt farming practicetme with
climate changes

In this context, the core innovation that has been developed and widely diffused conssisbyining soil

conservation and fodder productionin a view of protecting entirenicro-watershed and betteradapt to
challenges induced by climate change

The basic idea is to consider the necessity of soil conservation and cliroatanges
adaptation as an opportunity to directly improve and diversify the farm production, /. . -
through the integration offodder and biomass production, and gradually engage tk
farmlands in the preservation of entire miciatersheds.

Three elements reinforce the relevance and sustainability of this practice:
A The multiplication of vegetative material by the families themselvefim based
micro-nurseries

A The promotion of forage production, bgissociating grass and legumes in

problems and reduce the pressure on Enfehsetventricosun), a fundamental
plant for the food secuty of many families in the area

A The involvement of vernacular organization to create a dyica of soil M
conservation at the micravatershed scaleand to address the critical issue of#s
animal opengrazing control ;

R m 7 . .A.-v>

Figure3: Soil bund planted with
P.Riparium associated with Cajaruagan

Figure4: Panoramic view of a rehabilitated mienmtershed in Doyo Gena



Ovzpary FyR RSESE2LIVSYG 2F Iy
From the beginning, Inter Aide has focused its attention on meeti

physical structures to regulate the water flow, in order to curb nutrie(’
losses and to improve soil moisture and fertility. Soil bunds (embankmg
andditch structures) were progressively adopted as timain technical
2LIA2Yy S 2y (KS accéptabiliy mard thah [tedbviia
standards. Those structures presentedme limitations: they are labor
intensive bto 10 hoursfor 1 personto build 10m), they occupy up to 6 to
8% of the cultivated lancand need regular maintenance to avoid th
leaching effect.

To fix the top soil of the structure an(efelgi{el[lo EIER 1Rl NIV st RV RYET ElEN(e, INter Aide team initially

promoted the plantation of VetiverMetiveria zizanioidey on the embankments. Thigrass species is
usually recommended against erosion, as its deep vertical root system enables a strong anchoring
and helps water infiltration. Ironically, Vetiver was also selected for its thick unpalatable leave
animals do not eat, as the rimapurpose was to protect the vegetative material against grazing!!!

Figure5: Promotion of physical structures (soi
bunds) to control erosion, 2004

Figure6: Planting Vetiver grasses (as "Apalatable grass") to consolidate the phys
structures finally appeared to be a wrong track, considering theesbspecificitie:

A key limiting factor quickly appeared to be the quantitative availability of the vegetative material arj®
its survival. Indeed,the project was mainly multiplying Vetiver plantlets in a central nursery. But the

onerous logistic and tle related substantial expenses, allowed to reach a restricted number of farmers only, with
relatively low survival rates of the plantletShe promotion ofE IR Al Eiato multiply and grow grass
specieswas an appropriate logistic andethodological response. It gave the opportunity for farmers to independently
multiply and transplant seedlings at the right moment, resulting in a higher survival rate.

In 2005, an agrarian diagnosis commizséed by Inter Aide emphasized the vital role
played by fodder in the local farming systenThis was an actual methodological
cornerstone and an eye opener in the understanding of the milieu: a mixed croppi
and breeding farming system in a context of decated depletion of fodder.
[alTe[ = e[gloMniole (o [T Mis [SIESTo]|Mell]y became a decisive component as access
fodder influences family vulnerability. Ten years ago, no family grew fodder
women, in charge ofnimals feeding, spent up to 1 hour per day to collect cr
residues and glean weeds in order to feed livestock. In the dry season,

households would resort t&nset leaves to feed animals to the detriment of famil
food.

Figure7: Fodder production on soil bunds using drougisistant varieties gives farmers the opportunity to have reserves to fee
livestock during the dry season or/and an alternative source of income. They can decide the more appropriate time thééodds!

=Rl pyeele [VTeiuTo] g Wo) i {o]o (o =Tl o] fo)o [BTeji[o]g o [=Tor=T [N i g = elo] (=MeI Mg [gle)'1i[e. Based on the above observations, Inter Aide
identified species with appropriate rooting system, highly productive in biomass, easy to multiply and with a good feeding
value for animalsPennisetumriparium, an endemic grasdittle known and poorly disseminated, met the required
criteria: (i) deep rooting, (i) good quality forage, (iii) rapid growth allowing several cuts in the year and (iv) easy to
multiply in family backyard nurseries.

Nowadays, he innovationalsorelieson two complementary aspects:

1. The progressive diversification of species grown on the embankmemtpreserve fertility and increase biomass
production leading to the concept of productive hedges. The promotion of biomass produSeeeale Rl
N e eefion anti-erosive embankments, provides a direct response to animal fodder scarcity
while ontributing to maintaining soflertility on the long run

2. The mobilization of traditional orgaizations, the 'lddirs’, as the coordinating body t{E It R At R e
Iddiris a traditional system of mutual aid
based on a contribution of the members in exchange of material support at the time of funeral or other hard blows.
Benefiting from a strong collective recognition, this vernacolganizationhas a tremendous economimportance,
notably for the poorest, but had never really been integrated in the institutional landsddpé@s have played a
determinant role in the diffusion of the nepracticesand in the establishment of rules to control opgrazing.

The integration of fodder productiorcoupled with the strong involvement of Iddirhave been the triggering
effect that encouraged farmers to setup vegetalized soil bundsctintrol erosionand rapidly obtain alternative
sources of fodder and/or incomes




Local adoption and comparative advantages

Supportingsmallholderfarming families to reduce food insecurity through a dual strategy, combining soil and water
conservation with fodder productionbecame the main project goal. If a number of projects have focused on soil and
water consevation, in parallel to improvecrop and fodler production, few have considered the combination of
O2yaSNBIGA2Y YR 0A2YlF&da LINRBRAzOGAZ2Y & 2yS 2F GKS fAGG
environment. Asindeed the success is undeniable: since 2006, this
model has beersuccessfully tested and duplicated fimore than200 | In 10 years, the project has supportec
micro catchments, each of them involving on average 80 familieh3.000 families who have constructed mors
(which represent about 10000 people in total). The main advantagesthan 1.800km of vegetalized soil bunds.
are:
1 The land loss due to erosion control structuréestimated at 68% of the plot)is offset by the intensive use of
embankments as biomass production support (grasses, legumes, banana trees, shrubs).
1 The vegetalized structures help reducing the effects of soil erosion, avoiding further loss of feitilitpugh better
nutrient and water retention and due to the presence of leguminous plants on the structures, s@djaricajan).
1 Fodder production benefits to all categories of familietensive fodder cultivation on an¢irosive embankments
(where the fertility ismaximal) proved extremely profitable for the poorest families as the most important source of
cash in an environment where such opportunities are extremely rare, as well as for the better off farmers, who can
increase their livestock, milk production andimal fattening.
Fodder productionalsobenefitsto women and young girldy reducing the burden on gleaning natural grass
The decrease of the pressure on Enset plantatiosually overexploited for cattle breeding in the dry season, brings
a positive effet on human food securityEnset is a key element for thogeY | f f KfarmdrsSilN&rs of food
reserves, shade generation or protection against wind and drying of soils. Enset plantation is an objective marker of
poverty: the poorer the family, the smhat SNJ G KS ydzYoSNJ 2F 9yasSdax

= =

nstitutional, national andregional policy aspects

Since 2011, the policy is guided by a new framewdwkument, the Growth and Transformation Progrd@ThH with a

specific rural development program, the Agriculture Growtlogram (AGB. The latter develops a clearly productivist

vision, focusing on growth agricultural production with the aim to cover domestic demand and generate sufficient surplus

to feed a food industry. Regarding the management of natural resources, the differantepgbut forward a series of
instruments: (i) strengthening land tenure (land certification), (ii) strengthening community capacity for participatory
watershed management (iii) promoting scalability of relevant models and (iv) strengthening the excifiamigemation

on natural resource management and dissemination of the most relevant and innovative practices. As a matteirof fact,
HANTY ¢KS {2dziKSNY bl A2y as bl digsdey théRural ALand AdmifiRrationsha LI S Q:
Utilization Proclamation putting a strong emphasis on land conservation and rehabilitation.

To implement sector based policies, the Ministry of Agriculture (MoA) has established an office in each district with a
network of Development Agents (DAs) assigned atl flevel. Since the beginning, Inter Aide has opted to closely
collaborate with them looking for multiplier effects. The original reluctance of the Ethiopian State towards private
enterprises and civil society organizations prevent the local agents of th& td naturally recognize the traditional
organizations called "Iddirs" as key stakeholder resource. Nevertheless, such a model has succeeded in convincing some
local agents of the MoA of the great interest to rely on Iddirs to coordinate the operaticchdi@lp their communities to

control open grazing. The same remark may apply to the production of fodder, which is not a traditional focus of local
L2t AOASASY o0dzi gKAOK LINPINBaarAgSte 3IALAya 3INRdzyR Ay GKS
Kembatta area, where institutional agents have adopted the main technical options and dedsloplaractivitiesin the
neighboring areas.



M ain lessons learned

Identifying practices and innovations combining risk mitigatiofsoil and water conservation) aridcreasingresilience
strategies(management and storage of biomass), is what ultimately counts. The promising innovations are those that
improve resilience. Today, the success of the model is primarily based on thgidiffof a combination of practices,
which complementarityis paramount in the adoption, ownership, dissemination and sustainability of the action: the
promotion of biomass production, combining fodder grasses and leguminous species esroaite embankmets,
provides a direct response to animal fodder scarcity while contributing to maintain soil and fertility on the long run.
Moreover, fodder production today represents one of the most important sources of short term cash for farming families.

The majorelements of the innovation can be classified into 2 groups: those that improve resilience and those that reduce
risks while preserving natural resources:

1 Improving Resilience and alleviating poverfipetween brackets, the corresponding poverty markers

[
[
[
[

Anti-erosive structures maintain soil fertility and allow degraded land reclainmogati erosive work and poor

soil fertility)

Fodder plant multiplication is managed by the farmers themselves in micro-tfasad nurseriesapsence of
conservation ofegetative material

Forage production generates a quick alternative income, facilitating the access to livestock and organic manure
(no animal owned under contrgct

Fodder production is a factor of diversificatidogs of biodiversijy

1 Risk mitigationand natural resources management

[

The innovation encourages an integrated approach of the mici

watershed, not only as a geographical unit, but also as a so‘-/-\/'\
economic unit and a biphysical unit, and aims at a complete | R
protection of the catchment. !
Activities correspond to the guidelines and priorities of thy
Ethiopian government and could be promoted by the local trainii =
centers.

The role of Iddirs in enforcing ardrosive measures and
coordinating the work at micro watershed level is fundansrior
social acceptance and allows an important lever effect.

Further, Iddirs are the relevant bodies which can take constraini
measures ¢ control opengrazing for instance, which is 0" Figyreg: Anexample ofmaster plan o effectively
paramount importance to sustain the structures. control erosiorat community level

FigurelQ: Panoramic view ad microwatershedprotected with vegetalized anérosive structure¢ Hadero district



C Bestpractices at a glance

This part concentrates on the technical aspects of the proposed solutibhas been organized aroundhins topics:
1 Family farm-based micro-nurseriesallowing a rapid introduction, multiplication and diffusion of vegetative
material
1 Integrating fodder production and soil & water conservation
1 Open grazing control and fodder production management

Figurell: Various farméntegratingdiversified fodder species

a) Permanent fodder productiorplot with Pennisetum .riparium
associated with Desmodium;

b) P.riparium on antierosive structure and Cajanus cajan;

c) One can see the levelling effect of the vegetalised structures p
with P.Riparium;

d) Penisetum riparium with Cajanus cajan;

e) Dalicated plot of diversified fodder species including P.ripa
Bana grassDesmodium, and a hedge of Sesbania sesban



