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ABSTRACT

The study wanted to understand smallholder farmpesteptions of soil fertility levels and
climate change and analyzed factors affecting aolopif renewable soil fertility management
technologies (RSFMTSs), namely agroforestry (ferdifitree systems), residue management, crop
rotation and intercropping with leguminous plargeeén manure) in Bolero Extension Planning
Area (EPA) in Rumphi district, Malawi. It furtheodked at strategies for improvement in the
adoption of the technologies. Data on people’s adopas collected from Bolero A, Bumba,
Chirambo and Jalira strata covering one hundredthmtken (113) respondents using a pre-
tested structured questionnaire, key informantruntgvs, focus group discussions and literature
reviews. Respondents for the study were selecteéty us simple random sampling method.
Majority of respondents perceived that the cursait fertility levels were decreasing and that
climate change is affecting them negatively. Thedgtused a logistic regression model to
analyze the factors affecting adoption. Househ@ddhdecisions, land ownership, technology
attributes, farmers’ groups and contact with extensgents were the most important factors
influencing adoption of RSFMTs. The study recomnseritiat active participation and
involvement of smallholder farmers, improvement dtakeholder collaboration and more
awareness and dissemination of information as dsgsmallholder agriculture are required in
the promotion and adoption of agricultural-relatedhnologies in Bolero EPA, if we are to

improve smallholder agriculture to reach poverguaion and food security objectives.
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1.0 Introduction

Malawi’'s agriculture faces a number of climate admmmegative impacts such as dry spells,
droughts, floods, erratic rainfall and changeshia distribution of pests and diseases, leading to
declining soil fertility, low yields and increas@dverty levels. Soil fertility loss in smallholder
agriculture in sub-Saharan Africa is the greatésphoysical constraint to increased agricultural
productivity, a major threat to food security (Kopt2008; Sanchez et al., 2009) and a challenge
on the preservation of natural resources (Anijigtial, 2007). Climate change refers to any
change in climate over time, whether due to natuealability or/and as a result of human
activity (IPCC, 2007). This paper uses the terrmate change in a broad context that includes
changes in weather variability. Over-dependenceataral resources and agriculture means that
any adverse effects of climate change poses gedat to livelihoods and poses a challenge of
developing sustainable agricultural technologiesjorove smallholder farmers’ livelihoods and
ensuring adoption of the same since the majorithe mostly depend on rain-fed agriculture.
Farmers are trying to practise sustainable agtcellthat is resilient, increases productivity and
contributes to national food security and developngoals, though some of their actions are
short-term and unsustainable, such as cultivatiohilisides or tobacco farming. Adaptation
options will help farmers to maximize future incomeder new climate conditions (Seo and
Mendelsohn, 2008), support poverty eradicationiaddce sustainable development. Renewable
soil fertility management technologies (RSFMTs) dnaween suggested as one of the key
adaptation strategies for sub-Saharan Africa tigat# growing water shortages, worsening soil
conditions, floods, drought and desertification fwulasuriya and Rosenthal, 2003) brought in

part by climate change and have potential to helpchieving sustainable food production levels
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since low crop yields are not only attributed toklaf rains, but also to soil fertility conditions.
Climate change is changing hydrological cycle, Wweapatterns and increased the intensity and
frequency of extreme weather conditions all of whicave an impact on poor people’s
livelihoods in developing countries (FAO, 2007; [C2014). This paper will emphasize on
agroforestry, residue management, crop rotationiatgicropping with leguminous plants that
are being promoted by development agencies. Althdhgse technologies can be applied to
various crop systems, this study focuses primanilynaize due to its overriding importance for

food security in Malawi.

Agroforestry involves deliberate growing of fezéir trees or shrubs in and around crop fields to
benefit from biomass to replenish soil fertility l@nhgata & Alavalapati, 2003). Residue
management mainly uses maize stalks and other dnadable substances to improve soil
structure (Ajayiet al, 2007). Crop rotation involves growing a sequenicgifferent crops on the
same plot in order to improve fertility, control @ds, pests and diseases while intercropping
means growing two or more crops together in theeséiaid for nitrogen fixing or pests and

disease repellant (Ajagt al, 2007).

RSFMTs can help farmers become resilient to climgtange by increasing crop yields,
sequester carbon, improve soil fertility and raiseomes. Some farmers are using inorganic
fertilizers for immediate results, but are alscefhevith the continued loss of soil fertility if the

increase the amounts every year (Braeta) 2011).



This study identifies factors that influence adoptiof RSFMTs by smallholder farmers in
Bolero, who are affected by soil fertility lossefuent dry spells and erratic rainfall in their
farming activities. The information from this studsll help development agencies, researchers,
policy-makers and smallholder farmers themselvehénplanning and implementation of these
technologies to suit farmers’ circumstances andigeoan insight on how to target appropriate

technologies for smallholder farmers.

1.1  Background information

Malawi is one of the densely populated countriessib-Saharan Africa with a population
density of 139 people per KfNSO, 2008). Over 86% of the population live inaluareas and
predominantly rely on rain-fed agriculture. Thiselerting pressure on the land-based resources
in meeting the demands for food, income and othadlihood activities due to the reduced
ability of land to produce or provide goods and/ees (Mloza-Banda and Nanthambwe, 2010).
There has also been an increase in land fragmemtati which it is no longer common for
smallholder farmers to cultivate on bigger plotsielxo small land-holdings, land is cultivated
continuously with maize as a staple food crop thyeteading to soil fertility decline apart from
climate change effects. This is also contributiodaind degradation, which poses another threat
to sustainable agricultural production as smallaofdrmers extend their farming to more fragile

and new areas.



1.2 Statement of the problem

Land degradation and soil fertility loss have beeosignificant threats to food security in

Malawi (Chinangwa, 2006), particularly in Bolero.

Adaptation strategies being promoted and pracisédrica have exceptional successes though
research shows that these efforts are not veryessfid as community members are facing food
and income security challenges, thereby reducieg tmpact (Ajayi, 2003). Bolero is one such
area facing declining soil fertility and prolongexy spells thereby threatening food security. For
instance, the area received less than 50mm as exagev cumulative rainfall amount fron* 1
October 2013 to T0March, 2014 (DCCMS, 2014) while there is limitesewf organic matter
by farmers in Rumphi district who usually burn tlesidues after harvesting (RDSEP, 2009).
Bolero Agricultural Office indicated increased atlop rates in the EPA despite some farmers
not adopting the technologies permanently. Non-adopf these technologies will continue to
contribute to low per-capita food production, mafiion, low incomes, lack of fodder for
livestock production and high deforestation ra#&gyi, 2007) while adoption will reduce such
shocks, given that agriculture is very exposeddaibfsrtility loss and negative climate change

impacts.

1.3  Research objectives
1.3.1 Main objective
The main objective of this study is to assess facleading to the adoption of RSFMTs by

smallholder farmers in Bolero EPA.
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1.3.2 Specific objectives
The specific objectives are:

() To assess farmers’ perceptions of soil fertilityells as a factor affecting adoption of
RSFMTs.

(i) To assess farmers’ perceptions of climate chasgefactor affecting adoption of
RSFMTs.

(iif) To determine other factors affecting adoptwmirenewable soil fertility management
technologies.

(iv) To identify strategies that can be usedtf@ advancement of adoption of RSFMTs

1.3.3 Research questions
() What is the link between farmers’ perceptions df featility levels and adoption of
RSFMTs in Bolero?
(i) What is the link between farmers’ perceptions ohate change and adoption of
RSFMTs in Bolero?
(iif) What are other factors affecting the adoptarRSFMTSs in Bolero?
(iv) What are the strategies that can be used fordt@naement of adoption of RSFMTs in

Bolero?



2.0 Literature Review

This study examines the factors that are hypotkdsia be influential in decision-making about
adopting RSFMTs by smallholder farmers. Adoptiordédined as a decision of full use of an
innovation as the best course of action availaBlegérs, 2003). Adoption and non-adoption of
agricultural technologies is influenced by varicascio-economic, demographic, institutional
and technical factors including farmers’ perceptainthe attributes of technologies and their
attitudes towards risk (Adesina and Zinnah, 1998%0 socio-economic, cultural, political,
geographical, ecological and institutional factdes shape the human-environment interactions

(Eriksenet al, 2011).

Climate change adaptation is one of the policyariinfluencing development practice (IPCC,
2007) and it refers to adjustments to practicesggsses and systems to minimize current and/or
future adverse effects of climate change and takearage of available opportunities to
maximize benefits (Eriksemt al., 2011; Pouliotte et al., 2009; Smithers & Smit, 200
Adaptation strategies are either planned or auteusmwith the latter being done without
awareness of climate change predictions but basedxperiences and prevailing conditions
(Smithers & Smit, 2009). This is needed both inghert-term and long-term basis (Adgtral,
2003; Erikseret al, 2011). The adaptation theory contends that secomomic, ecological and
institutional systems and individuals can and dapado changing environment (Smithers &
Smit, 2009:19). The extent of sustainable adaptatiepends on the adaptive capacity,
knowledge, skills, robustness of livelihoods anderalatives, resources and institutions

accessible to enable undertaking effective adapt{tPCC, 2007). Other factors are knowledge
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about climate change, assets, access to approfatiieology, institutions, policies and farmers’
perceptions (Adgeet al, 2003). Climate change and soil fertility pereeps also influence
adoption of adaptation strategies (Smithers and,2009) although it is difficult to relate such
perceptions to effective adoption of RSFMTs (Web2010). Adaptation strategies being
promoted and practised in Africa have exceptionacssses though research shows that these
efforts are not very successful as smallholder &smare facing food and income security

challenges, thereby reducing their impact (Aja@i02).

Adoption of agricultural technologies is guided mgi by innovation-diffusion-paradigm,

economic-constraint-paradigm and adopter-perceppanadigm. The innovation-diffusion-

paradigm identifies information dissemination aseg factor in influencing adoption decisions
(Rogers, 2003; Prager and Posthumus, 2010). Theoeto-constraint-paradigm contends that
technology adoption is influenced by utility maxaation behaviour and economic constraints
due to asymmetric distribution of resources (Daessal, 2008; Prager and Posthumus, 2010).
The adopter-perception-paradigm contends that doptaon process starts with the adopters’
perception of the problem and technology proposedegina and Zinnah, 1993; Prager and
Posthumus, 2010). Perceptions are context andidocspecific due to heterogeneity in factors
that influence them such as culture, education,dgenage, resource endowments and

institutional factors (Posthumus al,, 2010).

Adoption potential, from farmer’'s perspective cam ¢onsidered to have three components:
feasibility, profitability and acceptability (Switds and Franzel, 1997). Feasibility considers

whether farmers have the required information toage the technologies and resources such as
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labour, institutional support and farmers’ own ex@eces to maintain them. The economic
constraints of a household to access resourcaseidé the ability and willingness to adopt
technologies because richer farmers may be leksavierse, have more access to information
and have greater capacity to mobilize resourcasg;d)ea high level of innovativeness (Reij and
Waters-Bayer, 2001) and may also not be willingdopt because they have disposable income
to buy food in times of low yields. Farmers’ knoddge of the usefulness of improving their soil
fertility will encourage them to adopt RSFMTs. Rtability is concerned with the financial
benefit obtained from using a particular technoleggh as saving time, reducing drudgery or
improving income levels (Vedeld and Krogh, 2001rarisfer of technology to the farmers has an
important influence on technology adoption. Usudllymers lack up-to-date information and
knowledge about innovations as argued by the inmavaliffusion model, that a technology has
to be transmitted from a researcher to farmeraitjfincompetent extension services (Negatu and
Parikh (1999). As regards acceptability, this idelst a range of criteria in addition to
profitability and feasibility, such as perceptioh swil fertility problem, previous investment,
income levels, riskiness, suitability to acceptemdgr roles, cultural acceptance, compatibility

with other enterprises and other priorities (Fr&n@99).

For example, a 10 year participatory trial on agrestry adoption with 48 farmers near Zomba
in southern Malawi found that adoption of pigeora @groforestry system was based more on
immediate livelihood benefits, such as the provisid a secondary food or fuel than on long
term soil quality or maize-yield benefits. Howeveralthier and younger farmers, and those
with larger landholdings were more likely to adapé Sesbania sesbaagroforestry system,

which has the greatest impact on maize yieldsmjaoved soil health (Sirrinet al.,2010).
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Thangata and Alavalapati (2003) investigated farmd &armer characteristics that influenced
adoption of agroforestry approaches in the densabulated Domasi valley of southern Malawi
by considering the adoption of mixed inter-croppai@sliricidia sepiumand maize. They found
that younger farmers, farmers with frequent costdot extension staff and those with larger
households were more likely to adopt due to hidgdeor requirements of agroforestry compared
to monocropped maize. An earlier study by Thangatal. (2002) addressed the same question
but used a linear programming approach and data Kasungu in central Malawi. They found

that adoption of improved fallow was driven by dabie land and labor resources.

A study by Chinangwa (2006) in Machinga and Zomisridts, southern Malawi looked at
farmers’ perceptions of soil fertility problems as driver to adoption of soil fertility
improvement technologies. It revealed that majooityarmers perceived soil fertility to be low
and that it would continue to decline for their eoon adopting the technologies, though this
could be as a result of shortage of income to otganic fertilizers. It is also possible that the
study failed to show that it was older farmers wievceived soil fertility depletion more than

younger ones.

A study by ActionAid (2008) in Salima district, desl Malawi showed that a Farmer Field
School involving women known as Salima Women’s Netwon Gender pools together to
maintain community gardens. Through regular mestitigey have been able to share tools,
seeds and knowledge on diverse farming method$ianel been able to increase yields to more

than what they could have grown individually sintes easy to identify strategies for the
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advancement of adoption of agricultural technolsgiden one is in a group of fellow farmers.
This supports the study by Kavet al (2014) in Eastern Kenya which sought to determine
factors related to low uptake of improved agricdtutechnologies and one of its specific
objectives was to identify existing networks in tiaeget area. The findings showed that over
90% of respondents agreed that being a member of than one group could help farmers

interact and share information.

A study in Tanzania and Uganda by Batdal. (2000) was aimed at discovering factors for the
adoption of low-cost agricultural technologies @ngvealed that the majority of crop-dependent
farmers practised soil and water conservation telcges. Many Ugandan farmers had
diversified away from crop production in order tengrate cash income thereby neglecting the
technologies. Ugandan farmers with limited accesarid and work-oxen invested more in the
technologies while farmers’ perception of the sityaf land and consequent soil depletion were

characterized by extensive adoption of technologies

A survey by Nyangat al. (2011) in Eastern Zambia, which looked at smallbolthrmers’

perception of climate change and conservation fagnin order to understand attitudinal and
knowledge-based drivers of adoption, discoveretifiraners were aware of climate change and
perceptions related to changes in floods and drtsughd were significantly associated with
adoption of conservation agriculture though mostlyibuted this to supernatural forces rather
than human activity. There was also widespread a&pen of subsidy input packages or
material rewards for uptake of technologies. Bi%5of farmers dis-adopted once they no

longer qualified for such incentives (Baudretral. (2007).
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3.0 Research Methods

3.1 Description of the study area

Rumphi is one of the 28 districts in Malawi locat@dthe northern region. It is bordered by
Chitipa (N), Karonga (NE), Mzimba (S) and Nkhatab@E); covers a total land area of
4,769kn%, making about 4.03% of total land area of Malawig#B4kn?). As at 2008, the area
had a population of about 169,112 with 2.8% as\arage annual population growth (NSO,
2008). Bolero EPA has a population of 58,550; 10 fa&tm families; 112 villages; average land-
holding size of 2.7 hectares/family. Women congitl% of the population and an average of 5
persons per household). The main livelihood agtiist subsistence agriculture (Rumphi FISP

Database, 2012/2013).

The study area consisted of 4 sections: Bolero umBa, Chirambo and Jalira. This study area
was selected because it is vulnerable to land dagom in particular deforestation and
environmental degradatiohe area is also characterized by relatively inadegjand variable
rainfall. This has led to the area facing dry spells thaehad to food shortages. Smallholder

farmers in the area have also been practising caatsen agriculture for over 10 years.
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3.2 Sampling procedure

Under each section, 30 respondents were randondgted resulting in having 120 respondents

from the four sections as a total sample. The sarhpd reduced due to non-availability of
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respondents at the time of interviews. Purposivaptiag was used in the selection of key
informants, namely, extension staff, lead farmerd ehiefs and focus group discussants were
made up of farmers. Key informant interviews tagegeparticipants who were known to have
knowledge and experiences on the topics for disousgach section contributed 8 respondents

as key informants and 12 as focus group discussants

3.3  Data collection

This was a one-way survey where a combination dhaus such as household survey, focus
group discussions and key informant interviews wargloyed in data collection. A household

survey involved administration of a questionnamecbllect both qualitative and quantitative

information and a total of 113 respondents weradoamy interviewed. Research objectives

informed the kind of data collection methods usdulst research questions guided the content
of questions used in this study. Information thaswcollected was characterized in four
categories: basic characteristics of respondemfgrmation on knowledge (memories and

experiences regarding soil fertility and climateacpe), information on factors influencing

adoption of RSFMTs and information on strategiest ttan be used for the advancement of
adoption of RSFMTs. The questionnaire (Annex 1l)ecgfist for focus group discussions

(Annex 2) and checklist for key informant intervieAnnex 3) were developed and pre-tested

before revising the research instruments includimgview of secondary data.

Respondents were asked personal information regarage, marital status, size of gardens,

family sizes, gender and education attained. Omédes’ knowledge and experiences, questions
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sought causes of climate change and soll fertiigrceived changes on soil fertility and climate.
This was very useful in order to determine any @&ed changes and experiences smallholder
farmers have positively or negatively encounteregrotime in their farming. As regards
adoption of RSFMTSs, respondents were asked to sta¢ther they practise these technologies,
namely agroforestry, residue management, interangppnd crop rotation. Questions were
framed in a way that allowed respondents to companglitions in the recent past (10-15 years)
and long time ago (time from their youth). Focusugr discussions and key informant interviews
were carried out for respondents to give their gi@m a number of issues and cross-check the
information obtained through household survey. oBdary data were also collected through
review of publications and official reports. Intetrsearch method was also employed to access

data stored via websites (Newing, 2011).

3.4  Data Analysis

3.4.1 Qualitative Data

Content analysis was used to analyze qualitativa @&ryman, 2008). Lists of causes and
impacts of soil fertility loss and climate changedafarmers’ responses were summarized
according to themes. Analysis of qualitative infatian from focus group discussions and key
informant interviews was a continuous process iatarfrom data collection in which major
themes were identified before description of th&ults. Some qualitative data in this study has
been illustrated by direct quotes to show actugeernces of smallholder farmers since the

study also relied on farmers’ views.

3.4.2 Quantitative Data
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A Pearson’s Chi-Squargd) test was used for cross-tabulation of categbviaaables to test for
association of adoption factors as regards RSFNDBsa analysis was performed using SPSS
version 20 statistical software computer packagefaist analyzed using descriptive statistics to
show characteristics of the adopters and non-adopied their relationships with adoption by
applying the Maximum Likelihood Estimation. The @atas also subjected to logistic regression
model analysis (Equations 1 and 2).

Literature indicates that decision-making procegddmmers to adopt new technologies can be
guantitatively analyzed using logistic regressiondelling approach (Adesinat al., 2000;
Chaves and Riley, 2001). Logit model was used toreme the variables for adopters and non-
adopters. The dependent variable (Y) was adopticdRSF-MTs and was dichotomized with a
value of 1 if a farmer is an adopter and O for a-adopter. The model was appropriate in this
study where the dependant variable had a numhi&s observations clustered at a limited value,
zero (0). It used all observations, both thosehat ltmit and those above it, to estimate a
regression line (Rahm & Huffman, 1984). Logit modio analyzed the description and tested
hypotheses about relationships between a categjgadable and categorical predictor variables
(Peng et al (2002) and was useful in describing the relatignshetween one or more
independent variables and a binary response depewaeable (Agresti, 2007). Both qualitative
and quantitative data were analyzed and output® Hmeen presented in table 1 for easy
interpretation. The study focused on adoption oFR$s as a dependent variable and the
following as explanatory variables — age, gendenyskhold head decisions, marital status,
education, household size, farm size, land ownpgystriop type, income source, technology

attributes, farmer groups, contact with extensigengs, and culture.

16



The model used to analyze the factors affectingptailo of RSFMTs and in this case, is given

by:

=

Logit (v)=In (;] =a+ X+ (Equation 1)

Where Ris the probability of adoptingy is theY intercept,f is the regression coefficient, X is

the predictor andiis the error term.

Yi Bo+ B1AGE: + B2GENDER + BsHOUSEHOLD HEAD + BsMARITAL STATUS;

BsEDUCATION; + BsHOUSEHOLD SIZE: B7FARM SIZE + BsLAND
OWNERSHIP BoCROP TYPE+ B1dNCOME SOURCE+
BiTECHNOLOGY ATTRIBUTES+ P12FARMER GROUPS+

B1sEEXTENSION STAFF+ B1aCULTURE +€i ............... (Equation 2)

Age relates towhere older farmers are more likely to adopt a nebtbgy because of their
accumulated knowledge and experience (Abdulai amifitdn, 2005). However, young farmers
have a lower risk-aversion and more likely to adoptv technologies that have long lags

between investments and yield of benefits (Featbieesand Goodwin, 1993) (+/ -).

As regardggender, women are the core labour force for agricultbrg, are often affected due to
lower incomes and smaller pieces of land than rfaal@ers. The usual resource inequalities in
ownership and control of productive resources aaghand and income between genders play a
role. This could affect women to test and adopttéobinologies. Some extension agents tend to
exclude women even if a technology is gender-nedtrs assumed that male farmers are more

likely to adopt the technologies than female fasret/ -).
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Household-head decisions will mostly stand within a particular householdpesially in relation
to technology adoption. In this case, a househekltiilcan make a decision whether to adopt a

technology or not (+/-).

Marital status—Married couples do share new knowledge as regardsrig though women do
not mostly access technical training because theynaostly busy with household duties

including caring for children and the sick (+).

Level of education is another factor that will enable farmers to kyagrasp information on

technologies whose adoption will provide an oppatiufor increased yields and economic
returns due to more efficient adoption decisiondd@dla, 2010). However, uneducated farmers
will also attempt to adopt the technologies in ortteraise their lives or status just like the

educated farmers (+).

Household size influences adoption where there are higher numberousehold members by
contributing more to farm works because of the apportunity cost and availability of labour at

household level (Fernandez-Cornejaal (1994) (+).

Farm size is a factor influencing adoption of technologiehene farmers with larger
landholdings can afford to devote part of theitd$eto try out a technology thereby increasing

the probability of adoption since such farms aoamted with availability of capital and high-
18



risk bearing ability (Norris and Batie, 1987) thbugrmers with smaller landholdings could also
be triggered to adopt the technologies in an atteémpncrease yields, incomes and improve

nutrition (+).

Land ownership could influence technology adoption if the investits are tied to the land and
that benefits of these investments are long-terann@ndez-Cornejet al, 1994). People farming
on borrowed land are less likely to adopt techniel®dhat require high investments but the

benefits of adoption are not accrued to them (€iodil, 2008) (+).

Crop type — Farmers would mostly not adopt a technologyhiéyt are involved in other
investments such as tobacco or other cash cropsavbelief that they can buy food after selling
their tobacco while those in need of food wouleljkadopt so as to increase food levels (Boyd

et al, 2000) (+/-).

Income level may enhance or distract adoption of agricultueghhologies. Where land is a
limiting factor, farmers with higher levels of ino@ to buy food during crop rotation period
would be more likely to take land out of productiian farmers with lower income levels

though the former might also decide not to adot)(

Technology attributes would make farmers either to adopt or not if atipalar technology is
able to offer livelihood benefits (Sirrine, 201®Warmers would look at the advantages and
disadvantages of the technologies before makingasidn to adopt or not (Olwancet al,

2009; Rogers, 2003) (+/-).
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Farmer groups would provide an important platform for gaining darexchanging new
knowledge or any relevant information related torfiag as farmers are always joining different

agricultural groups while learning different teckoges (Nchinda et al, 2010) (+).

Contact with extension services means participation in agricultural programmes &g a
positive impact on farmers’ access to informatiomnagerial capabilities and productivity
(Abdulahi and Huffman, 2005). Farmers will test aatbpt a particular technology based on the

frequent contacts with extension staff (+).

Culture may either encourage or discourage adoption etwtural technologies, especially if a

particular technology is culturally accepted or (iot).
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4.0 RESULTS
This section presents the results regarding farcharacteristics, perceptions of soil fertility
levels and climate change, factors influencing éidopof RSFMTs and strategies that can be

used for the advancement of adoption of RSFMTSs.

4.1 Farmers characteristics

From a total of 113 respondents, 56.6% were piagtiRSFMTs while 43.4% were not

practising; 53.1% were females and 46.9% were male9% had size of gardens of above 2
hectares while 76.1% had less than a hectare atd68Bdicated farming as source of their

livelihood.

4.2 Perception of soil fertility levels

Of the total respondents interviewed (113), 95.68tc@ived a decrease in soil fertility levels

while 3.5% perceived an increase in soil fertilayels and 0.9% did not respond.

4.3  Perception of climate change
Out of 113 respondents, majority of the respondées6%) perceived a negative change in

climate change/variability while 4.4% were of thew that climate has positively changed.
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4.4  Regression Analysis of Factors Affecting Adopin of RSFMTs
Table 1 shows logistic regression coefficients fohe factors that influence farmers’
adoption of RSFMTs in Bolero EPA
B S.E. Wwald Sig.  Exp(B) 95% C.l.for EXP(B)
Variables Lower Upper

Constant -14.724 4530 10.563 .001 .000
Age 1.650 1.102 2.243 134 5.206 .601 45.107
Gender .084 1.339 .004 950 1.088 .079 15.002
Household
head 2.502 1.464 2.920 .087** 12.207 692  215.257
Marital status .233 1.196 .038 .846 1.262 121 13.145
Education -.050 .815 .004 951 .951 192 4,704
Household size 322 .847 144 704 1.379 .262 7.255
Farm size -1.270 1.208 1.105 293 .281 .026 2.997

Step £ Land . 3.930 1.711 5.278 .022* 50.922 1.781 1455.666
ownership
Crop type 2574  1.958 1.729 189  13.121 283 608.529
Income source .382 1.262 .092 762 1.466 124 17.372
sol fert'lllty -2.145 1.821 1.386 .239 A17 .003 4.159
perception
Technology

. 4.893 1.311 13.920 .000* 133.308 10.201 1742.174

attributes
Farmer groups 2.839 .841 11.398 .001* 17.101 3.290 88.891
Extension staff 2.027 1.082 3.510 .061** 7.590 911 63.261
Culture 1.450 1.108 1.711 191 4,262 486 37.400

Source: Model output

**Indicates significance at = 0.1 (90%)
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*Indicates significance ato = 0.05 (95%)

-2 Log Likelihood = 54.817, P = 0.001

Goodness of fit Hosmer & Lemeshow (H-?- 6.269, df = 8, P = 0.617

Table 1 shows that household-head decisions, land ownerstéchnology attributes,
participation in farmer groups and contact withemsion staff were significant factors that
influenced farmers’ adoption of the technologidse Thsignificant variables were not considered
in the final model, thus, the final model contatine following independent variables: household-
head decisions (3, land ownership (&), technology attributes @), farmer groups (%) and

contact with extension staff ¥.Therefore, the model can be estimated as:

Logit (Y) =-14.724 + 2.502X+ 3.930% + 4.893X1 + 2.839X2 + 2.027X3.

As expected, the significant variables; househaddhdecisions (3, land ownership (¥,
technology attributes (), farmer groups (%) and availability of extension staff (¥ have

positive logistic coefficients of above one (1).

Table (1) shows that the model fitted the data weth goodness of fit Hosmer and Lemeshow
(H-L) testx? (8) of 6.269 and was not significant at 0.05 (B.617). The -2 Log Likelihood was
significant (P = 0.001) showing that the modelefittthe data. The model can therefore be

considered for analyzing factors that affect adoptf RSFMTSs.

4.5  Strategies that can be used for the advancemesftadoption of RSFMTs
Out of 113 respondents, 95.6% indicated that tngimnore farmers would be the most important

way to promote adoption of RSFMTs, 3.5% suggestedigion of loans while 0.9% did not
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respond. Furthermore, 63.7% were of the view th&t the responsibility of extension staff to
undertake the promotion of these technologies wid@3% indicated that it was the
responsibility of all community members to chanfgeit mindsets to increase adoption of the

technologies in an attempt to increase food prodoct
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5.0 Discussion
This chapter discusses major findings of the stuayhe adoption of RSFMTs in Bolero. These
are perception of soil fertility levels, perceptiohclimate change, factors affecting adoption of
RSFMTs and strategies that can be used for thenadwzent of adoption of RSFMTs.
Description of factors affecting adoption of RSFMWsas based on the interpretation of the

output of binary logit model.

5.1 Perception of soil fertility loss

Majority of smallholder farmers in Bolero are awahnat low soil fertility is a critical problem
that is affecting their livelihoods and have addpRSFMTSs in order to improve soil condition
while at the same time aim at increasing food pectida and improve their livelihoods as
compared to conventional farming. This supporteogtudies in the sub-Saharan Africa (Kiptot,
2008; Sancheet al, 2009); in Kenya (Anijichiet al, (2007); Western Kenya (Swinkles and

Franzel, 1997).

Farmers attributed soil fertility loss to unsusédile human activities including liberalization of
tobacco farming and that soils are being subjetdezbntinuous cultivation leading to a decline
in organic matter content. Farmers also stressadciintinued use of inorganic fertilizers will

continue to reduce the soil fertility further if@ped in larger quantities.
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Farmers’ knowledge of the usefulness of improvimgrtsoil fertility and their attempt to find an
alternative to expensive inorganic fertilizers hése to the adoption of RSFMTs though most
focus group discussants and some key informantsedrthat dry spells were not actually new

but had increased in their frequency during themepast.

Focus group discussants and key informants reazltedsensus that there is soil fertility loss as
a result of human activities, especially deforéstaaind tobacco farming and it has affected their
farming. One key informant, aged above 45 yeargemiesl that:

“We never used to apply fertilizer in our gardengwiwe were young. Though population has
increased, our farming practices are not assistiisgto take care of our soils and other natural

resourcey

Another lady key informant in her 40s pointed thatt:

“...when we were young, we used to have rivers inqwith water throughout the seasons, our
forests were intact and our parents used to harweste without fertilizer even from smaller

pieces of land”.

5.2 Perception of Climate Change

Majority of the respondents perceived negative atarchange impacts in their farming, mainly
dry spells and erratic rainfall. By understandihgse changes, farmers were willing to adopt
RSFMTs as an adaptive measure against climate ehangariability due to their advantages

and compatibility. This is a common finding fronhet studies on perceptions of climate change
such as in Zambia (Nyanga, 2011; Kalinda, 201 1utlsern Malawi (Chinangwa, 2006); in Nile

basin of Ethiopia (Deressa et al., 2008); centeaiZEnia (Slegers, 2008); in the Sahel (Mettz
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al.,, 2009) and Asia (Marin, 2010). In tandem with igo-perception paradigm (Adesina &

Zinnah, 1993; Prager & Posthumus, 2010), this stumy shown that there is a significant link
between smallholder farmers’ perceptions of negatiimatic events and adoption of RSFMTSs.
Farmers’ perception on rainfall variability hasréfere had a positive influence on the adoption
of RSFMTs in Bolero EPA. Most focus group discussandicated that generally they were not

likely to invest in inorganic fertilizer becauséliurns” crops if there is insufficient rainfall.

Most smallholder farmers perceived human activitieen natural forces as the main cause of
climate change or variability as they mostly rederto deforestation due to tobacco farming as a

major contributing factor. Some of the expressioos farmers were as follows:

“We are copying modern way of doing things than whkea used to do in the past and everything
is negatively changing.....” Here, most of the lasdbeing used for tobacco farming which is
being promoted by market-oriented agencies oved fomps while neglecting conservation

initiatives...”

“Rich countries are contributing to major changes dlimate and weather patterns which are

felt by farmers in poor countries like Malawi...”

A few farmers were biblical that climate change \wasatural phenomenon and thiais a sign

that the world is ending”.
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Focus group discussants and key informants reveélaéédhey do experience increased variation
in rainfall between them and neighbouring areas sagc Katowo and Mhuju. They noted that
while their area is mostly encountering dry spaltsl erratic rainfall than before, neighbouring

places, mainly Katowo would receive good rains mgithe same season.

One lady key informant said that:

“...In the past the first rains could come in eafgtober and the second set of rains used to fall
from late October to early November. Nowadays edirdomes late and goes at anytime, even in
January or February when crops are in the gardesm8&times rains fall heavily and destroy our

crops and it is hard to plan and predict the ramsvadays...”

5.3  Description of factors affecting adoption of REMTSs

Household-head decisions influenced adoption of MB$-because the household-head is the
primary decision-maker, has more access and cootret the information and production
resources irrespective of whether the househoidale-headed or female-headed. Therefore, it
was shown that a household-head with a positiveidét was able to gather and positively use
relevant information as regards adoption of RSFMTss also relates to the fact that it is mostly
household-heads that participate in agriculturaladayroups and networks and are in control of

land in Bolero.

Land ownership status of farm households was fdonie influential in adoption decision of
RSFMTs since the majority of the respondents owpednanent land on which they were

farming despite the majority having smaller piecEknd due to land fragmentation. Even focus
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group discussants stressed that personal land siperncouraged the adoption of RSFMTs in
the study area because majority of farmers haveagm@ent and secure pieces of land which was
culturally acquired through inheritance. Here ibwiB that land ownership could be a pre-
condition to adopt and practise the technologiesessmallholder farmers wanted to try and use
technologies within their own land than on borroveedented land where the final crop yield

and other benefits are accrued to them (Fernandeze{oet al, 1994).

Majority of farmers believed that RSFMTs are impottand easier in the face of soil fertility
loss and negative climate change impacts. Resptde ideas of how technologies were
benefitting them to ensure increased crop yields ianome. Focus group discussants and key
informants digressed that thee€thnologies were more rewarding than conventidaahing in
terms of immediate benefits, such as food, incamegasing yields, ease of use, reducing pests
and diseases, reduced labour, conserving soil mi@sand incurring less costsFor example,
farmers were able to gain food and fuel from agedtry species especially pigeon peas while
they gain income through the sale of Faidherbiglallseeds to other farmers with livestock as
feed. This study supports other studies that fashparception about a technology is one of the
factors influencing adoption of RSFMTs in Bolerar(fge, 2010; Olwande, 2009; Ajayi, 2007;

Flettet al.,2004; Rogers, 2003).

Though farmers perceived RSFMTs adoption as a goabstment, they still faced problems in
application of the technologies as a result of lackpdated information, lack of meteorological
data, shortage of extension agents and minimumvam@ent in participatory processes such as

planning, monitoring and evaluation in developmiaitiatives.
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Farmer groups, as a social capital, positivelyuerficed adoption of RSFMTs because of
savings, knowledge, labour exchange and it is handsThe approach has been a driver of
adopting other technologies since groups act azanmto access information, secure a job,
savings, protect against unforeseen events, reaficenation asymmetries, enforce contracts
and asset recovery (Mwauea al., 2012; Di Falco & Bulte, 2010; Barrett, 2005). Tleisncept
allows smallholder farmers to utilize collectivetian and participatory methods to adopt
technologies according to their own specific sitwatoy developing their analytical skills and
critical thinking to help them make better decisiofVasquez-Caiced@t al, 2000) by
empowering farmers and their organizations. Theysfroved that farmer groups were more
empowered through collective action and commurocasind expected to help farmers increase
yields and has generally been adopted by many olewvent agencies in Bolero EPA, though
some respondents did not join the groups due tk &icknowledge (ignorance), negative
attitudes and laziness. This supports other studieSast Africa (Adonget al., 2013; Friis-
Hansen & Duveskog, 2012; Dawe al, 2012; Di Falco & Bulte, 2010; Bahigwa, 2005), in
Cameroon (Nchindat al, 2010) and in Peru (Gotlanet al, 2004); in southern Malawi

(Thangata & Alavalapati, 2003).

Farmers’ contact with extension agents also hadositipe influence on the adoption of
RSFMTs. Majority of farmers who were in contactiwéxtension agents were exposed and had
adopted RSFMTs through demonstrations, trainingk fasld days from where they acquired
new knowledge and skills. In this study, the extms&gents were a government worker, those

belonging to NGOs and Lead Farmers (village-levetksr) who act as most important sources
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of agricultural information to farmers. This supisoother studies in Nigeria (Adeogen al,
2008); in Ethiopia (Mekonen, 2007; Abrhaley, 20G6)Tanzania (Abdulahi & Huffman, 2005)

and in Cameroon (Adesirg al, 2000).

5.4  Strategies that can be used for the advancement afloption of RSFMTs

The study found that there is need for improvenhiing in various agricultural technologies, soll
fertility and climate change issues for farmersatmuire updated knowledge through regular
campaigns, field days, demonstrations and farmaupyg. This will transform farmers’ mindsets
about the technologies. Extension agents as well tere-learn and refresh their knowledge to

acquire updated information so as not to confugedes as expressed by one respondent:

“A certain NGO advised us to plant eucalyptus alamgr only reliable stream when other
agencies told us these trees are known for theitemsguzzling effect despite having other

advantages’

Focus group discussants digressed that the maiblgons in the adoption of agricultural
technologies include lack of properly-designed amttoordinated efforts by development
agencies who are delivering different messagetéady poor and hard-hit smallholder farmers.
Farmers felt development agencies would have begmétors in influencing farmers’ change of

mindsets by supporting, protecting and guiding tlleam just getting their job done.

“The relationship between us and private entitieshsas NGOs and tobacco companies is not

good enough because they are not very conversaimtowr local conditions but are faster when
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called to assist than Government workers includiegd Farmers, who reside with us but are

slow to respond to our calls

“Tobacco farming has had a negative impact on awienment due to lack of collaboration as

we are taken as mere recipients of support”.
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Conclusion and recommendations

This study has shown that adoption of RSFMTs inreBoEPA is potentially high as majority of
smallholder farmers are aware of negative changesoil fertility levels and climate. Most
farmers revealed that they can no longer plantr theaps without any type of technology
including inorganic fertilizers if they are to hast something. Perceptions related to soil feytilit
loss and climate change were significantly assediatith adoption of RSFMTs despite other
problems such as small landholdings, shortage tédnsion agents, uncoordinated efforts by
development agents, lack of up-dated informatiegative attitudes and ignorance. The main
technology in the area is maize-legume intercrop@aconded by agroforestry, since the area
has abundarfaidherbia albidaspecies and pigeon peas. Residue managemenamkasirthird
though it requires technical skill for farmers tenlefit from it and competes with livestock feed,
while crop rotation fetches for larger landholding®usehold-head decisions, land ownership,
technology attributes, participation in farmersobgps and contact with extension agents, were

the factors found to have significant influencetloa adoption of RSFMTSs in the study area.

Development agencies should make sure that farnmeisiding youths and women, who are
also a majority segment in the national populatiare actively involved in discovering,
analyzing and designing their vulnerability sitoas by even including indigenous knowledge
while reinforcing coordinated efforts in a way thatoices of technologies should be done
through a collaborative engagement. More awarerdissemination and training sessions for
both extension agents and farmers should be scpled-order to further transform farmers’

mindsets to have a self-help philosophy, improvepédn rates, strengthen impacts of RSFMTs

33



and build farmers’ capacity for them to become-sdiint and empowered towards sustainably
adopting RSFMTs. Farmers need to be actively irblin all the stages including monitoring

and evaluation than relying on extension agents.

Increased involvement, participation and coordoraf all stakeholders including smallholder
farmers will set an important direction for incredgood production and poverty reduction. It is
therefore vital to put in place a working institutal set-up that puts communities, as owners of
projects together with development agencies sicsimgle agency alone can effectively ensure
comprehensive implementation of activities. Sucidkof collaboration will address institutional
barriers, ensure conditions of empowerment andwede&nowledge, existence of an integrated

and transparent system for the promotion of airireéntions including good governance.
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ANNEX 1 : QUESTIONAIRE

Factors Affecting Adoption of Renewable Soil Fertity Management Technologies in
Bolero EPA, Rumphi, Northern Malawi

(Farmer Questionnaire)
Name of the farmer

TIA: District:
EPA: Section:

Village: Date interviewed

Time started Time finished

Farmer Category: (1) Practising (0) Non-practising
SECTION A

Respondent Profile (Factors affecting adoption of enewable soil fertility management
technologies)

1. Gender of respondent? 1 = male; 0 = female
2. Areyou the head of the house? 1 =Yes; 0=No

3. Marital status of respondent
(1) Married
(0) Single (widowed, divorced or separated)

4. What is the age of the household head?
(1) 15-44 years
(0) More than 45 years

5. What is the level of education of household Read
(1) Primary (Standard 1 — 8)
(0) Secondary (Form 1 —4)

6. What is the household size?
@ 1-3
(0) More than 4

7. What is the size of the garden (Hectares?)
(1) 0.5 - 1.0 hectares
(0) 2 and above

8. Who owns the land where farming is done?
(1) Own garden (Inherited/purchased)

41



(0) Borrowed (rented, pledged)

9. What is the type of land ownership where farmaigs place?
(1) Private/Leasehold land
(0) Customary/Public land

8. What assets do you have that are assistingnygour farming?
(1) Farm tools (plough, hoe, panga)
(0) Household assets (Television, radio, cellphbtineycle, motorcycle, car, income)

9. What types of crops are grown by your household?
(1) Food crops (maize, cassava, groundnugesoy bean)
(0) Cash crops (cotton, tobacco, paprika)

10. What are your sources of income at your houd&ho
(1) Farming
(0) Business (employment, Ganyu, remittances,afdieewood, sale of charcoal, bee-keeping)

SECTION B
Perceptions of soll fertility

11. What is your perception of soil fertility legdh Bolero?
(1) Increasing
(0) Decreasing

12. What could be the cause for your answer in §bbye?
(1) Natural causes (climate change)
(0) Man-made

13. If it is man-made as in 12 above, how?
(1) Deforestation (Cutting down of forests, clegrland for food crops)
(0) Unsustainable farming practices

14. Which of the following technologies have yowpigd to increase food production in the
event of soil fertility loss?
(1) Climate-smart agriculture (Use of cropdass, intercropping, agroforestry, crop rotation)
(O) Fertilizer application

SECTION C

Perceptions of climate change and adoption of renekle soil fertility management
technologies
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13. What is your perception of climate change iteBmas compared to 20 years ago?
(1) Negatively changed
(0) Positively changed

14.If (1) in 13 above, what are the impacts?
(1) Dry spells (increased temperatures, shortath season)
(O) Erratic rainfall
15. With the said climate change, what are yougtando to increase food production?
(1) Adopt conservation farming
(0) Apply more fertilizer
16. What could be the cause of climate change?
(1) Natural causes
(0) Man-made

17. 1f (1) in (16) above, how has nature causadatie change?

18. If (0) in 14a above, how has man contributeditoate change in Bolero?
(1) Deforestation (careless cutting down of étgeclearing land, tobacco farming)
(0) Unsustainable farming practices
SECTION D
Factors affecting adoption of renewable soil fertity management technologies
19. Do you belong to any farmer group? 1 = Y@s; No
20. If yes in question 19 above, which group?
(1) Agricultural group (soil and water consgion group, Agroforestry group)
(0) Village Savings and Loans
21.1f no in 19 above, why don’t you belong to dasmer group?
(1) Not interested (can’t afford memberdieig)
(2) There is no farmer group

22. Do you have extension workers in this area?Yes; 0 = No

23. If yes to 22 above, which organization doesektension worker belong?
1= Government; 0 = NGO
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24. How frequent does an extension worker visit iyoa month?
(1) Once a month
(0) More than twice a month

25. How do you assess extension delivery servi@&oiero? 1 = Good; 0 = Bad

26. Have you ever heard of renewable soil fertititgnagement technologies in agriculture?
1=Yes; 0= No

27. If yes to question 26 above, from where did lgear about renewable soil fertility
management technologies?
(1) Extension worker (including Lead Farmer)
(0) Farmers club

28. Have you ever been trained in renewable suilifg management technologies?
1=Yes; 0=No

29. Which crops are you exchanging during croptian&
(1) Maize and legumes (beans, soy bean, graug)
(0) Maize and agroforestry trees (pigeon pghscidia, Msangusangu, Tephrosia)

30. Which crops are you growing together (Interping)?
(1) Maize and legumes (beans, groundnuts)
(0) Maize and agroforestry trees (pigeon pegliscidia, Msangusangu)

31. Have you ever practiced any of the technolotiiasyou were trained in? (Level of
adoption)
(1) Currently practising
(0) Not practising (never practised, prastibut stopped)

32. For your response 1 in 31 above, how did ydwyager initial resources to start practising?
(1) Used my own resources from within thedehold
(0) Got loan/grant/support from outside to@$ehold

33. For response (1) in 32 above, why are you igiagtrenewable soil fertility management
technologies?
(1) Soil fertility improvement (soil erosi@ontrol, high yielding)
(0) Low cost (low labour demand, pests arsga$e control)

34. For your response (0) in 31 above, why arengaipractising renewable soil fertility
management technologies?
(1) Expensive (labour demand, procurement atenmals)
(0) Grants/support stopped (project ended)
35. For your response (0) in 34 above, would ydubst practising renewable soil fertility
management technologies if support stops?
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1= Yes; 0= No

36. If No in 35 above, why would you not be praatisrenewable soil fertility management
technologies?
(1) Expensive (income, labour)
(0) Not interested (land is still fertile, & not selected, never heard of them)

37. Which two renewable soil fertility managemesthinologies are more difficult/expensive to
practise?

(L) e el

38. Why is that the case as in 37 above?
(1)
©)

39. Are there cultural limitations for a farmer totadopt each of the technologies?
1=Yes; 0=No

40. What are the two common cultural reasons foptdg or not adopting intercropping (maize
and legumes)?

43. Which farm operation is labour intensive?
(1) Laying of crop residues
(0) Weeding

44. Which would you say is more rewarding betwesrewable soil fertility management
technologies and conventional farming?
(1) Renewable Soil Fertility Management Treabgies
(0) Conventional farming

SECTION E

Strategies for the advancement of adoption of reneable soil fertility management
technologies
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45. Should renewable soil fertility management texdbgies still be promoted?
1= Yes; 0= No

46. What do you think should happen in order tonwte adoption of renewable soil fertility
management technologies?
(1) Train more farmers (establish more groups, moreothstnations, more field days)
(0) Provide loans

47. Who do you think is responsible for undertakimgse as in 27 above?
(1) Extension staff (Government, Lead FarmasHGOSs)
(0) Fellow villagers (including Village Headme&DC, VDC)

48. How do you assess extension service deliveBolaro?
1 = Good; 0 = Bad
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ANNEX 2: FOCUS GROUP DISCUSSION CHECKLIST
— SMALLHOLDER FARMERS

Factors affecting adoption of renewable soil fertity management technologies in Bolero
EPA, Rumphi, Northern Malawi

1. What is your perception of soil fertility levets Bolero?

2. What could be the cause for your answer in lpbya?

3. What is your perception of climate change orakality in Bolero?

4. What are the impacts of climate change or véityain Bolero?

5. What could be the cause of climate change calidity in Bolero?

6. What have you done so far to increase food mtiatuin the event of such changes?
6. Have you ever trained farmers in renewablefsdility management technologies?
7. What are the renewable soll fertility managemeahnologies from the list below?

8. Have you ever mounted any on-farm demonstratiorenewable soil fertility management
technologies?

9. Do you have any criteria that you use when sielgéarmers who host on-farm
demonstrations?

10. What is your assessment in terms of adoptiomeakwable soil fertility management
technologies in Bolero EPA?

11. What challenges are you facing in the coursepmmoting renewable soil fertility
management technologies?

12. Are there any incentives given to farmers wast the demonstrations?
13. If yes, what are these incentives?

13. Have you ever experienced some farmers droppihgf conservation farming
programmes?

14. Were any follow-ups made to find out why therfars decided to drop out of conservation
farming?

15. What were the reasons for farmer drop-out dFf\®Ss adoption?
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16. Is culture part of the reasons for farmersdmpa or not these technologies?
17. What opportunities do you see that can hefpdmote adoption of RSFMTs in this area?

18. If renewable soil fertility management techmgis are to be enhanced, what do you think
should be added or removed to the programme?
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ANNEX 3: KEY INFORMANT INTERVIEW CHECKLIST

- FIELD STAFF, LEAD FARMERS AND CHIEFS

Factors affecting adoption of renewable soil fertity management technologies in Bolero
EPA, Rumphi, Northern Malawi
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8.

Have you noticed any changes in climate over the2@ years?

What have been the impacts that you are experigricdompared to 20 years ago?
What could be your perception of climetteange in Bolero?

What are the impacts of climate changeaoibility in Bolero?

What do you think is the cause of climztange in Bolero?

How has the number of hot days stayed over thelxgears?

Have you noticed any changes in the mean rainvat the last 20 years?

How has the number of rainfall days stayed forghst 20 years?

9. What is your perception of soil fertility legdh Bolero for the past 20 years?
10. What could be the cause for your answé®)mbove?

11. What adjustments in your farming have y@ade due to changes in climate?

12.What adjustments in your farming have you madetdwhanges in the amount of rainfall

in Bolero?

13.What do you think are the causes of these changeasnfall?

14.What adjustments in your farming have you madetdwsmil fertility changes in Bolero?

15.What are the advantages of renewable soil fertiighagement technologies?

Technology Advantages

Agroforestry -

Intercropping maize with | -
legumes -




Crop rotation (maize with| -
legumes) -
Residue management -

Hint: (i) Soil erosion control (ii) Soil fertility imprament (iii) High yielding (iv) Pests &
diseases control (v) Low labour demand (vi) Lowt cos

16.Where have you obtained information regarding tlobsages and their adjustments?

17.What do you think have been the main challengd&difies in applying the following
technologies in your farming ways?

Technology Challenges/Difficulties

Agroforestry -

Intercropping -

Crop rotation -

Residue management -

Possible answers are (i) Culture (ii) Lack of infoation (iii) Lack of income (iv) Shortage of
labour (v) Shortage of land (vi) Attitude

18. Should renewable soil fertility management techg@s still be promoted?

19.What do you think should happen in order to prontieéeadoption of renewable soil
fertility management technologies in Bolero?

20.Who do you think is responsible for undertakingsthas in 19 above?

21.How can you rate the working relationship betwe@vé&nment extension staff and those
from NGOs regarding agricultural technologies?

22.How do you assess extension delivery service iri8al

23.Are there cultural reasons that are contributingattoption or non-adoption of these
technologies in Bolero?
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