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ABSTRACT 

The tstudy texplores tthe tuptake tof tConservation tAgriculture tpractices tamong tsmallholder 

farmers tin tMudzi tDistrict tin tMashonaland tEast tProvince. The tadoption tof tconservation 

agriculture tis tincreasingly tbecoming timportant tin tsouthern tAfrica tto tsustainably tincrease 

food tsecurity, manage tdegraded tlands tand tincreasing tresilience tof tagricultural tsystems tto 

climate tchange. The tpractices tis trelevant tto tthe tsmallholder tfarming tsystems tof tZimbabwe 

where tproductivity tis tconstrained tby tlack tof taccess tto tagricultural tinputs, tdecline tin soil 

fertility tand increasing trainfall tvariabilityt. However tdespite tyears tof tresearch tand textension, 

the tadoption tof tthe tpractice tis tvery tlimited tand tpiecemeal tin tZimbabwe. Therefore, tthe 

tmain objective tof tthe tresearch twas tto tget tan tin tdepth tunderstanding tof tthe tbarriers tto 

adoption tof tconservation tagriculture tin tZimbabwe twith tspecific treference tto tsmallholder 

farmers. The tstudy temployed tparticipatory tapproaches tto tcollect tdata tin tMudzi tdistricts. A 

pret-tested tquestionnaire was tadministered tto tthree tselected twards tin tMudzi tDistrict. The 

questionnaire twas ttriangulated tthrough tfocus tgroup tdiscussions, key tinformant tinterviews 

tand personal tobservations tin torder tto tenhance tthe trichness tof tour findings. Household 

survey data twas tanalysed tusing tStatistical tPackages for tSocial tScientists tand tStatistical 

Analysis Software, while tinformation tobtained tduring tkey tinformant tinterviews tand tfocus 

discussions twas tanalysed tthrough tthematic tanalysis. Results revealed tthat tdespite tagriculture 

contributing to tthe tlivelihoods tof tthe tmajority tof tthe tsmallholder tfarmerst, less tthan t10% of 

the trespondents thad tany tformal tagricultural ttrainingt. On tthe tother thand, the tlevel tof 

knowledge ton tconservation tagriculture twas thigh tamongst tthe trespondents. However, tthe 

non-adopters thad tan tindifferent tperception tabout tthe ttechnology. The tsignificant (P<0.05) 

explanatory variables tof tthe tknowledge tattribute twere tage, tgender, education, tvisit tto 

demonstration tcentres tand tyears tof tpracticing tthe ttechnology, while tthe tperception tattribute 

was explained tby tage, gender, teducation, tvisit tto tdemo tsites, experience tin tconservation 

agriculture and tagriculture. On tthe tother thandt, tthe tstudy tfound ta tweak tbut tsignificant 

correlation tbetween tknowledge tand tperception t (Rs t= t0.36, tP t< t0.05), tknowledge tand 

adoption (Rs t= t0.484, tP t< 0.05) tbut tstrong tand tsignificant tcorrelation tbetween tperception 

and tadoption (Rs t= t0t.808, P < 0.05). The later tpoints tto ta tvery timportant tpoint, that tadoption 

of conservation tagriculture tcan tbe timproved tby tincreasing tpositive tperception tof tthe farmers 

towards tthe ttechnology. It twas talso testablished tthat tthe trespondents tadopted tconservation 

tagriculture through tthe tknowledge (mean tscore tof t2.13t; tstandard terror t= t0.043)) and 

compliance (mean tscore tof t2.02; tstandard terror t= t0.043t) tpathways. The explanatory 

variables tof tthe tknowledge tpathway twere teducation, experience tin tagriculture, agricultural 

training tand tvisit tto tdemonstration tcenters twhile tthe tgender tof tthe thousehold twas the 

tsignificant tvariable tin texplaining the tcompliance tpathway. The tstudy trecommends tclosing 

negative perception tgaps, understanding tappropriate tadoption tpathways tin tthe tpromotion tof 

conservation tagriculture tand tproviding tguidelines ton t “true” tconservation tagriculturet, 

tlinking tfarmers tto tmarkets tand timproved taccess tto tconservation tagriculture tequipment tas 

the tmain tdrivers tof tadoption tof tthe ttechnology tamong tsmallholder tfarmers tin tZimbabwe. 
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CHAPTER 1 

INTRODUCTION 

1.0 Introduction 

This tchapter tintroduces tthe tfoundation tof tthe twhole tresearch tthrough timportant tcomponents 

of the tstudy. It covers tthe tbackground tof tthe study, statement tof tthe tproblem tand the 

objectives. Problem statement twill tgive tinformation ton twhat texactly is tthe tproblem tbehind 

the study. Background of tthe tstudy twill tgive ta twide toverview ton tthe tstudy texplaining tits 

history. The objective twill tgive ta tstatement ton twhat tthe tstudy tintends to tachieve. Other 

components which tare tgoing tto tbe tcovered tunder tthis tchapter tare tresearch questions, 

significance of tthe tstudy, assumptions, delimitation, limitations tand tdefinitions tof tkey tterms. 

These tcomponents twill tguide tthe tstudy as ta twhole tand twill tgive tthe treader tan tinsight ton 

what tis tto tfollow tin tother tchapters. 

 

1.1 Background of the Study 

FAO (2019:12) allude that “Conservation Agriculture tis ta farming system that promotes 

maintenance of a permanent soil cover, minimum soil disturbance, and diversification of plant 

species. It enhances biodiversity and natural biological processes above and below the ground 

surface, which contribute to increased water and nutrient use efficiency and to improved and 

sustained crop production." “Conservation Agriculture is included among the incremental 

adaptation options to address climate risks.” The three main principles of conservation 

agriculture (minimum soil disturbance, crop diversification, and permanent soil cover) help to 

protect the environment and to reduce both the impacts of climate change on agricultural systems 

(adaptation) and the contribution of the agricultural practices to greenhouse gases (GHG) 

emissions (mitigation) through sustainable land management, (IPCC 2019).” 
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Globally, tthe tconservative tfarming tpractices thave tbeen tadvocated tfor tmore tthan tseven 

decades tyet tremaining tat tlow tadoption. CA tinvolves tchanging tmany tconventional tfarming 

practices as twell tas tthe tmindset tof tfarmers tto tovercome tthe tconventional tuse tof ttillage 

operations. Although tadoption tof tCA is tincreasing tglobally, in tsome tregions tit tis teither tslow 

or non-existent. The tadoption tof tCA thas tboth tagricultural tand tenvironmental tbenefits tbut 

tthere tis ta tlack tof tinformation ton tthe teffects tand tinteractions tof tkey tCA tcomponents twhich 

affect tyield tand thinder tits tadoption. 

The tglobal tempirical tevidence tshows tthat tfarmer-led ttransformation tof tagricultural 

production systems tbased ton tConservation tAgriculture (CA) tprinciples tis talready toccurring 

and gathering tmomentum tworldwide tas ta tnew tparadigm for the t21st tcentury. The tdata 

presented in tthis tstudy, mainly based ton testimates tmade tby tfarmer torganizations, agro-

industry, and twell-informed individuals tprovide tan toverview tof tCA tadoption and tspread tby 

country, tas twell tas tthe textent tof tCA tadoption tby tcontinent. CA tsystems, tcomprising 

minimum mechanical tsoil tdisturbance, organic tmulch tcovert, and tcrop tspecies tdiversification, 

in conjunction twith tother tgood tpractices tof tcrop tand tproduction tmanagement, tare tnow 

practiced tglobally ton tabout t125 tM tha tin tall tcontinents tand tall tagricultural tecologies, 

including tin tthe tvarious ttemperatetenvironments. 

Tillage, tparticularly tin tfragile tecosystems, was tquestioned tfor tthe tfirst ttime tin tthe t1930s, 

when tthe tdustbowls tdevastated twide tareas tof tthe tmid-west tUnited tStates. Concepts tfor 

reducing ttillage tand tkeeping tsoil tcovered tcame tup tand tthe tterm tconservation ttillage twas 

introduced tto treflect tsuch tpractices taimed tat tsoil tprotection. But tit twas tnot tuntil tthe t1960s 

for no-tillage to tenter tinto tfarming tpractice tin tthe tUSA. In tthe tearly t1970s tno-tillage 

farming treached tBrazil, where tfarmers ttogether twith tscientists ttransformed tthe ttechnology 

into the tsystem twhich ttoday tis tcalled tCA.  No-tillage tand tmulching twere talso ttested tin the 

1970s tin tWest tAfrica (Greenland, t2019). 

In tZimbabwe tcommunal tfarming tis tcharacterised by tlow tand tinadequate tsoil, land tand tcrop 

management ttechniques. In tmany tcases tland tpreparation tis tof ta low standard, planting tis 

often delayed tand tcrops tare tnot twell tmanaged. Conservation tagriculture tis tan tappropriate 



3 
 

 

 

technology tthat tcan taddress tsome tof tthe tunderlying tcrop tmanagement tproblems tfacing 

farming in tthe tsub tregion. When practised tto ta thigh tstandard tit tcan tsignificantly tboost 

production, tand timprove tthe tfood tsecurity tand tlivelihoods tof tfarming thouseholds, 

(Zimbabwe tConservation tAgriculture tTask tForce, 2009). 

The tlast tfew tseasons thave tseen tthe tintroduction tof tConservation tAgriculture tto tsmall 

holder tfarmers tin tZimbabwe. In tmany tcases tyields thave tbeen tremarkable twith tfarmers 

practising conservation tagriculture ttable tto tdouble tor tsometimes ttriple tyields tcompared tto 

those tfarmers tnot tpractising tconservation tagriculture. 

Climate tchange trefers tto tthe tincrease tin tgreenhouse tgas temissions t (GHGs) tsuch tas tnitrous 

oxide (N2O), tcarbon tdioxide (CO2) tand tmethane (CH4) in tthe tatmosphere tcausing 

tirregularity, tvariability and tunpredictability tof trainfall, temperature tincreaset, tfloods tand 

drought. These teffects twill tlikely tbe “severe, tpervasive, and tirreversible” in tthe tyears tto 

come, tand tthe tAfrican tcontinent tseems tto tbe tone tof tthe tmost tvulnerable tzones tacross tthe 

globe (Meyer and tMassont-tDelmotte, 2021). 

It tis tnow tgenerally taccepted tthat tclimate tchange tis ta tcrisis tof tglobal proportions, and tthat tit 

poses tunprecedented tchallenges tto train-fed agriculturet. Climate change has tcompromised tthe 

livelihoods and tfood tsecurity tof tmillions tof tpeople. Smallholder tfarmers tin tZimbabwe thave 

not tbeen texempt tfrom tthe tdisruptive tand tnegative teffects tof tclimate tchallenge (Chitongo & 

Casadevall, t2019; Dube tet al., t2016; Murray tet tal., t2016). Of tnote tis tthe tfact tthat t67% tof 

the tZimbabwean tpopulace tdepends ton tagriculture tfor tincome tand tsustenance (World tBank, 

2019a). Successive droughts thave tmeant tthat tZimbabwe tis tcurrently facing tits tworst 

humanitarian crisis tin tdecades twith tover 5.5 tmillion trural tpeople tfood tinsecure (Zimbabwe 

Vulnerability tAssessment tCommittee (ZimVAC,). 

Conservation tagriculture tis a tsustainable, transformative tand ttechnologically tinnovative 

tapproach to farming that thas tbeen tdeveloped tto tmitigate tthe teffects tof tclimate tchange 

(Taylor, 2018). CA tis tmeant tto tenhance tfood tsecurity tusing tenvironmentt-tfriendly tfarming 

practices, ttechnologies, and tinputs. It is tcomposed tof tthree tmain pillars, which tis tsustainable 

increment tof tagricultural tproductivity, bolstering tresilience tand treducing tgreenhouse 
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emissions (Abegunde et al., t2019). Conservative tagriculture tbolsters tthe tresilience tof 

agricultural tsystems tand tseeks tto tachieve ta tbalance tbetween tthe tpriorities tof tadaptation, 

mitigationt, tand tfood tsecurity t (Thornton et al., 2018). 

The tpersistent tchange tin trainfall tand ttemperature tpatterns tthreatens tagricultural tproduction 

and texacerbates tthe tvulnerability tof tthose twho trely ton train-fed agriculture tfor ttheir 

livelihoods (United tNations tFramework tConvention ton tClimate tChange (UNFCC), 2019; 

Dube & tPhiri, 2013; Dube et tal., t2021). Climate tchange tdisrupts tfood tmarkets, putting ta 

larger tpopulation tat trisk tof tfood tinsecurity, particularly tresource-poor tsmallholder tfarmers 

(Intergovernmental tPanel ton tClimate tChange. (IPCC), t2019).  

In tlight tof tthe aforementioned, the tstudy investigates tthe tlow tuptake tof tconservative 

Agriculture by tsmallholder tfarmers tin tMudzi District. Mudzi District twas tselected tafter tdue 

consideration tof ta tnumber of aspects. Zimbabwe, as ta tcountry, is divided tinto tNatural 

tFarming Regions (NRs) talso treferred tto tas tAgro-ecological zones. These tdemarcations tare 

based ton taverage tannual tprecipitation levelst, soil type tand tother tclimatic tfactors. There are 

five tof tthese tregions twith tNR tI treceiving the thighest tprecipitation tamounts tand tfavorable 

climatic for tfarming tconditions twhile tNR tV tis tthe most arid. Mudzi falls tin tNR t4 tand t5. 

The tmain source tof tlivelihood tfor tthe tdistrict’s tinhabitants tis tagriculture. For tthis treason, 

carrying tout tthe tinvestigation in tthese NRs may provide tan topportunity tfor tan objective 

assessment. Secondly a tlot tof teffort tneeds tto be tinvested tto tdevelop tthese tCA tprograms. 

Lastly, the tresearcher thas tgood trapport twith tthe tkey tplayers tin tthe tdistrict tsuch tthat taccess 

challenges tare tminimal. 

1.2 Statement of the Problem 

Globally, tConservation tAgriculture t (CA) tprinciples tis talready toccurring tand tgathering 

momentum tworldwide as ta tnew tparadigm tfor tthe t21st tcentury. CA tsystems, comprising 

minimum tmechanical tsoil tdisturbance, organic tmulch tcover, and tcrop tspecies tdiversification, 

in tconjunction twith tother tgood tpractices tof tcrop tand tproduction tmanagementt, tare now 

practiced tglobally ton tabout t125 tM tha tin tall tcontinent. Back thome, twhile tconservation 

agriculture tis tproposed tas tan timportant tmeans tto tcombat tclimate tchange, improve tcrop 
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productivity and tfood taffordabilityt, and tto tprotect tthe tenvironment, the tadoption tof 

conservation agriculture tin tZimbabwe, Africa tin tgeneral thas tbeen tbroadly, been tlow tand 

slow. It tis tagainst tthis tbackground tthat tthe tresearcher tset tto tevaluate tthe tlow tuptake of 

Conservation tAgriculture tpractices tamong tsmallholder tfarmers tin tMudzi District, 

Mashonaland tEast tProvince. 

 

1.3.1 Main Objective 

An tevaluation tof tthe tlow tuptake tof tconservation tagriculture tpractices tamong tsmall tholder 

farmers tin tMudzi tDistrict. 

1.3.2 Objectives 

 To tinvestigate tthe tbehaviour tof tsmallholder tfarmers ttowards tadoption tof tCA. 

 To tidentify tthe treasons tfor tthe tlow tuptake tof tconservation tagriculture tpractices tin 

Mudzi tDistrict 

 To investigate tthe tsignificant tpathways tof tCA tadoption tamong tsmallholder tfarmers  

1.4 Research Questions  

 What is tthe tbehaviour tof tsmallholder tfarmers ttowards tadoption tof tCA? 

 What tare tthe treasons for tthe tlow uptake tof tconservation tagriculture tpractices tin 

Mudzi tDistrict? 

 What tare tthe tthe tsignificant tpathways tof tCA tadoption tamong tsmallholder tfarmers? 

1.5 Justification of the study 

This is tan tempirical tstudy, that tis, one tbacked tby tevidence. Previous tstudies trelated tto the 

study tin tthe tcountry thave tbeen tmainly ttheoretical. The tstudy tis tgoing tto tbe tof great 

importance as tit tis tgoing tto tfill tthe tknowledge tgap tthat texists ton tthe tcurrent tbody tof 

knowledge. Currently, tit tis tonly tknown tthat tthere tare tCA tprograms tbeing temployed tin tthe 

country but tthe treason tof ttheir tlow tuptake tis tnot tknown thence tthis tresearch tis tgoing tto 

shed tmore tlight ton tthe tstate tof tCA tpractices tin tMudzi tDistrict. 
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In taddition tto tthat, the tGovernment tof tZimbabwe tand tother tresponsible tauthorities twill tbe 

made taware tof tthe tCA tpractices tcurrently tbeing tutilized tin tMudzi tDistrict.  

More tso, the tstudy twill talso tbe tof tgreat timportance tin tthe tacademic tfield. It tis tgoing tto tbe 

published and twill tbe tused tfor tliterature treview tpurposes tby tother tresearchers twho twill tbe 

doing related tstudies tand tis tgoing tto ttrigger tmore tresearches tas tfar tas tConservation 

agriculture programs tare tconcerned. 

1.6 Delimitation of the study  

The tstudy tfocuses ton tonly tthe tevaluation tthe tlow tuptake tof tConservation tagriculture 

practices being temployed tby tsmallholder tfarmers tin tMudzi tDistrict. Precisely, ta tsmall 

sample of t10 tvillages twere tcovered. Thus, tonly tviews tof tprimary trespondents tfrom t10 

villages tin tMudzi tdistrict tshape tthe tfindings tof tthe tstudy.  

1.7 Outline of thesis 

The tresearch twas tsplit tinto tsix tdistinct tsections twhich tare: 

Chapter 1 - The tfirst tchapter toutlines tthe tbackground tto tthe tstudy, research tobjectives, 

research tquestions tand tthe tstatement tof tthe tproblem. It talso thighlights tjustification tof tthe 

study limitations tand tdelimitations tof tthe tstudy. Chapter 2 - This tchapter treviews tthe 

trelevant literaturet, outlines tthe ttheoretical tbackground tand tconceptual tframework tlaying tthe 

foundation for tthe tresearch. It toutlines the tcontributions tof tprevious tresearchers tand tauthors 

to the tfield tunder tstudy. Chapter 3 - The tthird tchapter tfocuses ton tthe tresearch tmethodology, 

that ist, tthe tapproach tand tstrategy temployed tby tthe tresearcher tin tgathering tdata, tdata 

analysis tas twell tas tlimitations tencountered tin tthe tcourse tof tthe tresearch. Chapter 4 - The 

chapter tpresents tresults tfor tobejctives t1 tand tobejctive t2. The tdisucssion tof tthe tresults tare 

also tcontained tin tthe tsame tchapter. Chapter 5 – The chapter dicuses tresults tfor tobjective t3. 

tInferences twil tbe tmade tin trlation tto tliterature tand tthe tstudy tfindings. Chapter 6 - tThe tfist 

chapter summarizes tand tdraws tconclusions tas twell tas trecommendations tof tthe tstudy. The 

chapter talso tdetails the tactions tto tbe tundertaken tso tas tto timprove tchange tmanagementt. 
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1.8 Chapter Summary  

This tchapter thas tprovided tthe treader twith tbackground tinformation tof tthe tstudy tarea; 

statement tof tthe problem, aims tand tintentions, research questions.  The tdelimitation tof tthe 

study, definition tof tterms tand tthe tcontribution tof tthe tstudy thas talso tbeen tarticulated. The 

final section tof tthe tchapter tindicated tthe torganization tof tthe tstudy. The tnext tchapter 

tfocusses on the treview tof tliterature trelated tto tConservation tagriculture.  
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CHAPTER 2 

LITERATURE REVIEW 

2.1 Introduction 

Conservation tAgriculture tis tcharacterised tby tminimal tsoil tdisturbance, tdiversified tcrop 

rotations, tand tsurface tcrop tresidue tretention tto treduce tsoil tand tenvironmental tdegradation 

while sustaining tcrop tproduction, (Muhammad et al 2015). CA tinvolves tchanging tmany 

conventional farming tpractices tas twell tas tthe tmindset tof tfarmers tto tovercome tthe 

conventional tuse tof ttillage toperations. 

Conservation tAgriculture (CA) tis ta tfarming tsystem tthat tcan tprevent tlosses tof tarable tland 

while tregenerating tdegraded tlands. It tpromotes tmaintenance tof ta tpermanent tsoil tcover, 

minimum tsoil tdisturbance, and diversification tof tplant tspecies. It tenhances tbiodiversity tand 

natural biological tprocesses tabove tand tbelow tthe tground surface, twhich tcontribute tto 

increased twater tand tnutrient tuse tefficiency tand tto timproved tand tsustained tcrop tproduction 

(FAO 2020). The thas tConservation tAgriculture (CA) thas tpotential tchanges tto tsoil tphysical. 

Chemical and tbiological tsoil tquality tparameters tcompared tto tconventional ttillage (CT) 

tsystems, (Jetinder tet tal t2020, Dechang tet tal t2022). 

CA tprinciples tare tuniversally tapplicable tto tall tagricultural tlandscapes tand tland tuses twith 

locally adapted tpractices. Soil tinterventions tsuch tas tmechanical tsoil tdisturbance tare treduced 

to tan tabsolute tminimum tor tavoided, and texternal tinputs tsuch tas tagrochemicals tand tplant 

nutrients tof tmineral tor torganic torigin tare tapplied toptimally tand tin tways tand tquantities tthat 

do tnot tinterfere twith, or tdisrupt, the tbiological tprocesses. (FAO, t2020, Deepak, 2020). 

According tto tFAO, Conservation tAgriculture (CA) tis tan tapproach tto tmanaging tagro-

ecosystems tfor timproved tand tsustained tproductivity, increased tprofits tand tfood tsecurity 

while tpreserving tand tenhancing tthe tresource tbase tand tthe tenvironment. CA tis tcharacterized 

tby three tlinked tprinciples, namely: 1 tContinuous tno- or minimal tmechanical tsoil tdisturbance 

t (i.e., no-tillage and tdirect tsowing tor broadcasting ttof tcrop seeds, and tdirect tplacing tof 

planting tmaterial tin tthe tsoil; minimum tsoil tdisturbance tfrom tcultivation, harvest toperation 
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tor farm traffic, in tspecial tcases tlimited tstrip ttillage); 2 tPermanent torganic tsoil tcover, 

especially tby tcrop tresidues, crops and tcover tcrops; and 3 Diversification tof tcrop tspecies 

grown in tsequence tor tassociations tthrough trotations tor, in tcase tof tperennial tcrops, 

associations tof tplants, including a tbalanced tmix tof tlegume tand tnon-legume tcrops tCA 

principles tare tuniversally tapplicable tto tall tagricultural tlandscapes tand tland tuses twith 

tlocally adapted tpractices. CA enhances tbiodiversity tand tnatural tbiological tprocesses tabove 

and tbelow tthe tground tsurface (Friedrich et al, 2019). 

CA tfacilitates tgood tagronomy, such tas ttimely operations, and timproves toverall tland 

husbandry tfor train-fed and tirrigated tproduction. Complemented by tother tknown tgood 

practices, including tthe tuse tof tquality tseeds, and tintegrated tpest, nutrient, tweed tand twater 

management, tetc., CA is ta tbase tfor tsustainable tagricultural tproduction tintensification. It 

opens increased toptions tfor tintegration tof tproduction tsectors, tsuch tas tcrop-livestock 

integration tand tthe tintegration tof ttrees tand tpastures tinto tagricultural tlandscapes. (FAO 2020, 

Deepak, 2020). 

Globally, tfood tinsecurity tis ta thuge tchallenge, especially tamong tdeveloping tnations. The 

severity tof tthe tproblem tvaries tfrom tone tcontinent tto tthe tother. Development tpractitioners, 

researchers, tgovernment tleaders tand tscientists tare tstruggling tto tcome tup twith ta tsustainable 

solution in taddressing tfood tinsecurity, (Jatinder 2020). Conservation tagriculture t (CA), twhich 

is a tconcept tfor tresource-saving agriculture tcrop tfarming tsystem tthat tstrives tto tachieve 

acceptable tprofits ttogether twith thigh tand tsustained tproduction tlevel twhile tconcurrently 

conserving the tenvironment tis tone tof tthe tpotential tremedy tto tfood tshortage. CA tis 

characterized by tthree tmajor tprinciples tminimum tsoil ttillage, tsoil tcover (mulch) tand tcrop 

rotation. 

CA ttis twidely tperceived tas tone tway tof tsustainably taddressing tfood tinsecurity tnot tonly tin 

Africa tbut talso tin tother tdeveloping tcountries tglobally. Research thas tshown tthat tCA twhen 

properly tpractised tcan tlead tto tincreased tyield, improved tsoil tstructure tand 

increased utilization tof tagricultural tresources. Despite CA's tnumerous tbenefitst, tsome 

farmers in tdeveloping tnations tare treluctant tto tadopt tthe tfarming tsystem (Mina et al 2022). 
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The reasons tbehind tthis tare timmense tand tdiverse tand tthis tstudy taimed tto tachieve tthe 

following tobjectives: (i) to tassess twhy tthere tis tlow tuptake tof tCA, (tiit). to tassess 

tcontribution of tCA tto tfood tsecurity (iii). tto trecommend tstrategies tand tappropriate 

tapproaches in tresolving tfood tinsecurity.  

Conservation tAgriculture (CA) approach twas tintroduced tto tmanage tagro-ecosystems for 

improved tand tsustained tproductivity, and tincreased tfarmers’ tprofits twhile tmaintaining tthe 

natural resourcest, (Mina et al 2022). This comprises tthe tmanagement tof tnatural tresources tat 

the farmt, village, and landscape tscales tto tincrease tsynergies tbetween food tproduction tand 

ecosystem tconservation.  

Keywords: Sustainability, tConservation Agriculture, tFood tSecurity, Smallholder tfarmers, 

Household 
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2.2 The History of Conservation Agriculture 

The tglobal tempirical tevidence tshows tthat tfarmert-led transformation tof tagricultural 

production systems tbased ton tConservation Agriculture t (CA) principles tis talready toccurring 

and gathering tmomentum tworldwide tas ta tnew tparadigm tfor tthe t21st tcentury, (Friedrich et 

al, 2012). 

CA began tas ta tproduct tof tthe ttwin tdisasters tof tthe t1930’s tin tthe tUnited tStates, the tDust 

Bowl and tthe tGreat tDepression. (Coppess 2017). The Dust tbowl tperiod twas ta ttime tof tsevere 

droughts that tlasted tfrom t1930 tto t1936 tin tthe tUnited tStates. The term tDust tBowl twas 

suggested by tconditions tthat tstruck tthe tregion tprior tto tproductive tseasons tof twheat 

tproduce. Following tyears tof tovercultivation tand tgenerally tpoor tland tmanagement tin tthe 

1920s, tthe tregion tsuffered ta tsevere tdrought tin tthe tearly t1930s tthat tlasted tseveral tyears. 

(Alexander, Robert et tal t2018) In concert twith tthe teconomic tcatastrophe tof tthe tGreat 

Depression, the tDust tBowl twas tresponsible tfor tnumerous tdeaths tand tunprecedented 

migration away tfrom tthe tregion. 

Consequently, concepts tfor reducing ttillage tand keeping tsoil tcovered tcame tup tand the term 

tconservation tillage was tintroduced tto treflect tsuch tpractices taimed tat tsoil tprotection. 

Seeding machinery developments tallowed tthen, in the t1940s, to seed tdirectly twithout tany tsoil 

tillage. 

But it twas tnot tuntil tthe t1960s tfor no-tillage to enter tinto tfarming tpractice tin tthe tUSA. In the 

early t1970s no-tillage tfarming treached tBrazil, where tfarmers ttogether twith tscientists 

transformed the ttechnology tinto tthe tsystem twhich ttoday tis tcalled CAt, (Alexander, Robert et 

al 2018).  No-tillage tand tmulching twere talso ttested tin tthe t1970s tin tWest Africa (Nick 

tJones, 1969). Yet tit ttook tsome t20 tyears tbefore tCA treached tsignificant tadoption tlevels tin 

tSouth America tand telsewheret. During this ttime tfarm tequipment tand tagronomic tpractices tin 

not-ttillage tsystems twere timproved tand tdeveloped tto toptimize tthe tperformance tof tcrops, 

machinery tand tfield toperations. This tprocess tis tstill tfar tfrom tbeing tover tas tthe tcreativity tof 

farmers tand tresearchers tis tstill tproducing timprovements to tthe tbenefits tof tthe tsystem, the 

soil tand tthe tfarmer. From the tearly t1990s tCA tbegan tto tspread texponentially, leading tto ta 
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revolution initially tin tthe tagriculture tof tsouthern tBrazil, Argentina and tParaguay. During tthe 

1990s this tdevelopment tincreasingly tattracted tattention tfrom tother tparts tof tthe tworld, 

including tdevelopment tand tinternational tresearch torganizations tsuch tas tFAO, CIRAD tand 

some tCGIAR tcentrest. Study tours tto tBrazil tfor tfarmers tand tpolicy tmakers, regional 

workshops, tdevelopment tand tresearch tprojects twere torganized tin tdifferent tparts tof tthe 

tworld leading tto tincreased tlevels tof tawareness tand tadoption tin ta tnumber tof tAfrican 

countries such tas Zambia, Tanzania tand tKenya tas twell tas tin tAsia, particularly tin 

tKazakhstan and tChina. The improvement tof tconservation ttillage tand no-tillage tpractices 

within tan tintegrated tfarming tconcept tsuch tas tCA talso tled tto tincreased tadoption, including 

in tindustrialized tcountries, after tthe tend tof tthe millennium, particularly tin tCanada, Australia, 

Spain tand tFinland. CA crop tproduction tsystems tare texperiencing tincreased tinterest tin most 

countries taround tthe tworld. There are tonly tfew tcountries twhere tCA tis tnot tpracticed tby at 

least some tfarmers tand twhere tthere tare tno tlocal tresearch tresults tavailable tabout (Friedrich 

et al, 2018). 

2.3 Conservation Agriculture and Climate Change. 

Agricultural tproductivity tgrowth tis tvital tfor teconomic tand tfood tsecurity toutcomes twhich 

tare threatened tby tclimate tchange. In response, governments tand tdevelopment tagencies tare 

encouraging tthe adoption tof t ‘climate-smart’ agricultural ttechnologiest, such tas conservation 

agriculture (tCA) (Jeffrey, tet tal t2019). 

Agriculture is textremely tvulnerable tto tclimate tchange. Climate change’s tnegative timpacts tare 

already being tfeltt, in the tform of tincreasing ttemperatures, weather tvariability, tshifting 

agroecosystem tboundaries, invasive tcrops tand tpests, and tmore tfrequent textreme tweather 

events. On tfarms, climate change tis treducing crop tyields, the nutritional tquality tof tmajor 

cereals, tand lowering tlivestock tproductivity. Substantial investments tin tadaptation twill tbe 

required to tmaintain tcurrent tyields and tto tachieve tproduction tand tfood tquality tincreases tto 

meet tdemand (World Bank, 2021). 
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The tproblem talso tworks tin treverse. Agriculture is ta tmajor tpart tof tthe tclimate tproblem. It 

currently tgenerates 19t–29t% of ttotal tgreenhouse tgas t (GHG) temissions. Without tactiont, tthat 

percentage tcould trise tsubstantially tas tother tsectors treduce ttheir temissions. 

While not tyet tuniversally tacceptedt, it tis tnow twidely tbelieved tthat tanthropogenic temissions 

of carbon tdioxide tand tother tgreenhouse tgases thave tthe tpotential tto tsubstantially twarm 

climates tworldwide (Kaiser, 2011). The tyields tof tdifferent tcrops tand tgeographic tlimits 

tnutrientst, the crop tspecies, temperature, precipitation tand tmay tbe taltered tby tchanges tin soil 

moisturet, temperature, tother environmental tfactors. 

Climate tis tthe tprimary tdeterminant tof tagricultural tproductivity. Concern tover tthe tpotential 

effects of tlong-term climatic change ton tagriculture thas tmotivated ta tsubstantial tbody tof 

research tover tthe tpast tdecade. This tbody tof tresearch taddresses tpossible tphysical teffects tof 

climatic tchange ton tagriculture, such tas tchanges tin tcrop tand tlivestock tyields, tas twell tas tthe 

economic tconsequences tof tthese tpotential tyield tchanges 

Benefits of Conservation Agriculture 

To tbe twidely tadopted, tall new ttechnology tneeds tto thave tbenefits tand tadvantages tthat 

tattract a broad tgroup tof tfarmers twho tunderstand tthe differences ttbetween twhat tthey tare 

doing and twhat tthey tneedt. tEnvironmental tbenefits tthat tprotect tthe tsoil tand tmake 

tagriculture more sustainable tmay tinclude ta treduction tin tsoil erosion, and tthus tof troad, dam 

and thydroelectric tpower tplant tmaintenance tcosts. More tso there tis timprovement tof water 

quality and tair tquality tcoupled twith tBiodiversity tincrease tand tcarbon tsequestration. 

Residues on tthe tsoil tsurface treduce tthe tsplash-effect of the traindropst, and tonce tthe tenergy 

tof the traindrops thas tdissipated tthe tdrops tproceed tto tthe tsoil twithout tany tharmful teffect. 

This tresults tin thigher tinfiltration tand treduced trunoff, leading to tless terosion. The tresidues 

also form ta tphysical tbarrier tthat treduces tthe tspeed tof twater tand twind tover tthe tsurface. 

tReduction tof twind tspeed treduces tevaporation tof tsoil tmoisture. 

One taspect tof tconventional tagriculture tis tits tability tto tchange tthe tlandscape. The 

tdestruction of the tvegetative tcover taffects tthe plants, animals tand tmicro-organisms. Some 

https://ccafs.cgiar.org/media/press-release/agriculture-and-food-production-contribute-29-percent-global-greenhouse
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few profits tfrom tthe tchange tand tturn tinto tpests. However, tmost torganisms tare tnegatively 

affected and teither tthey tdisappear tcompletely or ttheir tnumbers tare tdrastically treduced. With 

the tconservation tof tsoil tcover tin tconservation tagriculture ta thabitat tis tcreated tfor ta number 

of tspecies tthat tfeed on tpests, which tin tturn tattracts tmore tinsects, birds tand tother tanimals. 

The rotation tof tcrops tand tcover tcrops trestrains tthe tloss tof tgenetic tbiodiversityt, which tis 

favoured twith tmono-cropping (Vijesh et al, 2023). 

Systems, tbased ton thigh tcrop tresidue taddition tand tno ttillage, accumulate tmore tcarbon tin 

tthe soil, compared tto tthe tloss tinto tthe tatmosphere tresulting tfrom tplough-based ttillage. 

During tthe tfirst tyears tof timplementing tconservation tagriculture tthe torganic tmatter tcontent 

tof the tsoil tis tincreased tthrough tthe tdecomposition tof troots tand tthe tcontribution tof 

vegetative residues ton tthe tsurface (Vijesh et al, 2023). This organic tmaterial tis tdecomposed 

slowly, tand tmuch tof tit tis tincorporated tinto tthe tsoil profile, thus tthe tliberation tof tcarbon tto 

the atmosphere talso toccurs tslowly. In the ttotal tbalance, carbon tis tsequestered tin tthe tsoil, and 

turns the tsoil into ta tnet tsink tof carbon. This tcould thave tprofound tconsequences tin tthe tfight 

to treduce tgreenhouse tgas temissions tinto tthe tatmosphere tand tthereby thelp tto tforestall tthe 

calamitous timpacts tof tglobal twarming. 

Agronomic benefits 

These tthat timprove tsoil tproductivity. 

Adopting tconservation tagriculture tleads tto timprovement tof tsoil tproductivity: 

 Organic tmatter tincrease. 

 In-soil twater tconservation. 

 Improvement tof soil tstructure, and tthus trooting tzone. (Liben et al 2018; Motera, t2018) 

 Conservationt agriculture (CAt) twas tevaluated tin tEthiopia. 

 Short tand tmedium-term effects tof tCA tdepends ton tinitial tsoil tproperties. 

 Improved twater tinfiltration tand tcrop tyield tcan toccur tin tthe tshort-term. 
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 Yield tincrease tin tthe short-term is tless tlikely twith tmoderate tsoil tin thumid tareas. 

 Canopy treflectance tcan tbe tused tto tstudy tin-season effects tof tno-till tand tresidue. 

The tconstant taddition tof tcrop tresidues tleads tto tan tincrease tin tthe torganic tmatter tcontent tof 

the soil. In the tbeginning this tis tlimited tto tthe ttop tlayer tof tthe tsoil, but twith ttime tthis twill 

extend to tdeeper tsoil tlayers. Organic matter plays tan timportant trole tin tthe tsoil: fertilizer tuse 

efficiency, water tholding tcapacityt, soil taggregation, rooting tenvironment tand tnutrient 

retention, tall tdepend ton torganic tmatter. Conservation agriculture t (CA) tpractices tcan 

timprove food tsecurity, prevent land tdegradation, and timprove tthe tresilience tof tcropping 

systems against tclimate tchange, irrespective of tclimatic tzones tand tphysiographic tdifferences. 

Food production ton tdegraded tsoils twithout tadopting tproper tmanagement tpractices tdoes tnot 

necessarily tdecrease tfood tsecurity; instead, tit tincreases tenvironmental tproblems (Deepak 

et al., t2020; tJoshi tet talt., t2020). 

2.4 Global Spread of Conservation Agriculture 

Conservation tAgriculture (CA) comprises tthe tpractical tapplication tof three tinterlinked 

principles, tnamely: no tor tminimum tmechanical tsoil tdisturbancet, biomass tmulch tsoil tcover 

and tcrop tspecies tdiversification, in tconjunction twith tother tcomplementary tgood tagricultural 

tpractices of integrated tcrop tand tproduction tmanagement. In t2015/16t, tCA twas practised 

globally ton tabout t180 tM tha of cropland, corresponding tto tabout 12t.5% tof tthe ttotal global 

cropland. In t2008/09, tthe tspread tof tCA twas treported tto tbe tabout t106 tM ha. This tchange 

constitutes tan tincrease tof tsome t69t% tglobally tsince t2008/09 (Kassam et al 2018).  In 

2015/16, CA tadoption twas treported tby t78 tcountries, an increase tin tadoption tby t42 more 

countries tsince 2008t/09t, trespectively. The average tannual trate tof tglobal texpansion tof tCA 

cropland tarea tsince t2008/2009 has tbeen tsome t10t.5 M ha. The largest textents tof tadoption 

tare in tSouth tand tNorth tAmerica, followed by tAustralia tand tNew tZealand, Asia, tRussia tand 

Ukraine, tEurope tand tAfrica.  

CA tsystems, comprising tminimum mechanical tsoil tdisturbancet, organic mulch tcovert, and 

crop species tdiversificationt, in tconjunction twith tother tgood practices tof tcrop tand tproduction 
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management, tare tnow tpracticed tglobally ton tabout t125 tM tha tin tall tcontinents tand tall 

agricultural ecologies, including tin tthe tvarious ttemperate tenvironments. While tin t1973/t74 

tCA systems covered tonly 2.8 M tha tworldwide, the area thad tgrown tin t1999 tto t45 tM tha, and 

by t2003 to t72 tM ha. In tthe tlast t11 tyears tCA tsystems thave texpanded tat tan taverage trate tof 

more tthan t7 tM tha tper tyear tshowing tthe tincreased tinterest tof tfarmers tand tnational 

tgovernments tin tthis talternate tproduction tmethod. Adoption thas tbeen tintense tin tNorth tand 

South America tas twell tas in tAustralia tand tNew tZealand, and more trecently tin tAsia and 

Africa twhere tthe tawareness tand tadoption tof tCA tis ton tthe tincrease. 

Conservation tAgriculture (CA) has tbeen tpractised tfor tthree tdecades tand has tspread twidely. 

We testimate tthat tthere tare now tsome t106 tmillion tha tof tarable tand tpermanent tcrops tgrown 

without ttillage tin tCA tsystems, corresponding to tan tannual trate tof tincrease tglobally tsince 

1990 of t5t. t3 million ha. Wherever CA thas tbeen tadopted tit tappears tto thave thad tboth 

agricultural and tenvironmental tbenefits. Yet CA trepresents ta tfundamental tchange tin 

production system tthinking. It has tcounter-intuitive tand toften tunrecognized telements tthat 

promote soil thealth, productive tcapacity tand tecosystem tservices. The practice tof tCA tthus 

requires a tdeeper tunderstanding tof tits tecological tunderpinnings tin torder tto tmanage tits 

various elements tfor tsustainable tintensificationt, where the taim tis tto toptimize tresource tuse 

and protect tor tenhance tecosystem tprocesses tin tspace tand ttime tover tthe tlong tterm. For 

tthese reasons tCA tis tknowledge-intensive. CA tconstitutes tprinciples tand tpractices tthat tcan 

make ta tmajor tcontribution tto tsustainable tproduction tintensificationt. Thist, the tfirst tof ttwo 

studys, tpresents tthe tjustification tfor tCA tas ta tsystem tcapable tof tbuilding tsustainability tinto 

tagricultural production tsystemst. It discusses tsome tof CA's major tachievable tbenefitst, and 

presents tan toverview tof tthe tuptake tof tCA tworldwide tto t2009.t 

2.4.1 Conservation Agriculture in Africa 

Farmers tin tAfrica tare tsuccessfully tadopting tConservation tAgriculture tas tan talternative tto 

the tunsustainable tconventional tfarming tpractices tand tas ta tsolution tto tloss tof agricultural 

productivity, tsoil terosion tand tland tdegradation, climate change tchallenges tand tever-

increasing tfood tinsecurity.  Farmers in tat tleast t22 tAfrican tcountries tare tpromoting tCA 
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(Kenya, tUganda, tTanzania, tRwanda, Sudan, tEthiopiat, Swazilandt, Lesotho, Malawi, 

Madagascar, tMozambique, tSouth tAfrica, Namibia, tZambia, tZimbabwe, tGhana, tBurkina 

Faso, tSenegal, tCameroon, tMorocco, tTunisia and tAlgeria). CA thas talso tbeen tincorporated 

tinto the tregional tagricultural tpolicies tby tNEPAD, and it tis trecognized tas ta tcore telement tof 

climate-smart tagriculture (Kassam et al t2017). Conservation agriculture t (CA) is tincreasingly 

promoted in tAfrica tas tan talternative tfor tcoping twith tthe tneed tto tincrease tfood tproduction 

ton the tbasis tof tmore tsustainable tfarming tpractices. However, tsuccess twith tadopting tCA ton 

farms tin tAfrica thas tbeen tlimited, despite more tthan ttwo tdecades tof tresearch tand 

development tinvestments (Corbeels, 2013). 

2.4.2 Conservation Agriculture in Zimbabwe 

The tgovernment thas tsupported tthe tconcept tof Pfumvudza/Intwasa – conservation tfarming – 

to timprove tproductivity tand tensure tenough food tis tavailable tparticularly tfor trural 

communities. The Government tof tZimbabwe tset ta ttarget to ttrain tt1.8 tmillion tfarmers tin 

Conservation Agriculture t (CA) by tOctober t2020 tin ttime tfor tthe t2020/21 tcropping tseason. 

One tmillion tfarmers thave talready tbeen ttrained tin tthe tcountry (FAO 2020). In trecent tyears, 

there has tbeen ta trapid tincrease in tthe tnumber tof tfarmers tpractising tCA technologies 

involving planting tbasins. The aggressive tpromotion tof tthe Pfumvudza/Intwasa tprogramme -- 

a tlow input tsustainable tagriculture tapproach tto tenhance thousehold tfood tand tnutrition 

tsecurity has boosted tcrop tyields tand tsmallholder tfarmer's tresilience (Herald 2021). 

tZimbabwe adopted the tconcept tin tthe t2020-2021 farming tseason tas ta tway tof tclimate 

proofing agriculture tby tadopting tconservation tfarming ttechniques ton tsmallholder tfarming 

plots and tapplying tthe tcorrect tagronomic tpractices tfor thigher treturns. Its massive tuptake thas 

improved yields tand tenhanced thousehold tfood tsecurity tfor tthe tmajority tof tsmallholder 

farmers, (FAO 2020). 

2.5 Impact of Conservation Agriculture on livelihoods 

Conservation tagriculture (CA) is tproposed tas ta tpanacea tto tagricultural tproblems tin 

smallholder farming tsystems tin tthe ttropics, (Liben et tal t2018, Barrera tMosquera, t2018). 

https://acsess.onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Mosquera%2C+VH+Barrera
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According to (FAO 2020), there tare tthree timportant tprinciples tthat tunderpin tCA tand tthese 

are: 

 Minimal tSoil tdisturbance 

 permanent tsoil tcover 

 Crop trotations 

Minimum tsoil tdisturbance tand tpermanent tsoil tcover thelp tin timproving tsoil torganic tmatter 

content, reducing twater trunt-toff tdue tto tincreased tinfiltrationt, as well tas tincreased soil 

biological activity t (Mango et al 2017). Use of tmulch tis tparticularly timportant tfor tinfiltration 

and reduction tin tevaporation. This is especially tin tsouthern tAfrica twhere taridity tis tpredicted 

to increase ttthe teffects tof tclimate tchange (Kader etal 2019). Crop trotations tprevent tpests tand 

disease tcarry-over as twell tas timproving tsoil tfertility twhen tlegumes tare tused  (Zohry et al 

2018). More so tConservation tAgriculturet, increases productivity tand tgrain tsupply tto 

households (Mango et al, 2017). Conservation Agriculture timproves tfood tavailability tat 

household tlevel. 

2.6 Challenges of Conservation Agriculture 

Alexander tet tal (2018), states tthat tConservation tagriculture tas tan tupcoming tparadigm tfor 

raising crops twill trequire tan tinnovative tsystem tperspective tto tdeal twith tdiverse, flexible tand 

context tspecific tneeds tof ttechnologies tand ttheir tmanagement.  Mazvimavi et tal t2010 and 

tKader et tal t2019 tconcur tthat tfailure tby tsmallholder tfarmers tto tunderstanding tthe tsystem 

remain a tkey tchallenge tsince tCt. tA tsystems tare tmuch tmore tcomplex tthan tconventional 

systems. Furthermore, tsite specific tknowledge thas tbeen tthe tmain tlimitation tto tthe tspread tof 

CA tsystem, (Barrera 2019). Managing these tsystems tefficiently twill tbe thighly tdemanding tin 

terms of understanding tof tbasic tprocesses tand tcomponent tinteractions, which tdetermine tthe 

twhole system tperformance. For examplet, surface tmaintained tcrop tresidues tact tas tmulch tand 

therefore reduce tsoil twater tlosses tthrough tevaporation tand tmaintain ta tmoderate tsoil 

temperature (Barrera 2019). 

https://link.springer.com/chapter/10.1007/978-3-030-05351-2_5#auth-A_-Zohry
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However, tat tthe tsame ttime tcrop tresidues toffer tan teasily tdecomposable tsource tof torganic 

matter tand tcould tharbour tundesirable tpest tpopulations tor talter tthe tsystem tecology tin some 

other tway (Dechang 2022). tNo-tillage systems twill tinfluence tdepth tof tpenetration tand 

distribution of tthe troot tsystem twhich, in tturn, will tinfluence twater tand tnutrient tuptake tand 

mineral tcycling. In addition tto tthe above, there tare ttechnological tchallengest. These 

tchallenges trelate to development, standardization tand tadoption tof tfarm tmachinery tfor 

tseeding with minimum tsoil tdisturbance, developing crop tharvesting tand tmanagement 

tsystems, (Amrita et al t2020). Finally, tsite tspecificity tchallenges tare talso texperienced. 

Adapting tstrategies for tconservation tagriculture tsystems twill tbe thighly tsite tspecific, yet 

learning across tthe tsites twill tbe ta tpowerful tway tin tunderstanding twhy tcertain ttechnologies 

or practices tare teffective tin ta tset tof tsituations tand tnot teffective tin tanother tset. (Jatinder et 

al 2020).  

The tmind-set tof tfarmers, researchers, extensionists, tand tpolicymakers tis tanother tnotable 

challenge for tConservation tAgriculturet. There is ta tcommon tmisperception tamong tfarmers, 

researchers, textensionists, and tpolicymakers tthat ttillage tis timportant tfor thigh tcrop 

production (Dechang 2022). For tCA tdeep tscaling, farmers tneed tguidance tand tsupport tto 

change their tmindset tabout tCA tand tunderstand tnew tconcepts tand tprinciples tand tso tas to 

enable tan tintellectual tchange tin ttheir tmindset tabout CA. tPolicymakers need tconvincing 

texplanations and tbriefs on tshort tvs tlong-term benefits tin torder tto tposition ttheir tjudgment 

and support tto tCA tdevelopment tand tinsertion tin tagricultural/environmentalt/tsocial tpolicies. 

The tother timportant tconstraints tinclude tlack tof tknowledge tand tskills tabout tthe tCA tsystems 

and on thow tto tdo tit (know-how), shortage of tskilled tand tscientific tmanpower. (Dechang 

2022). The tsuccess tof tthe tCA tsystem tdepends ton teducation tand ttraining tand tsocial 

mobilization of tfarmers. Another challenge tis tthe tlack tof tlarge-scale participatory tfield 

demonstrations, tfield days tand tfarmers’ training are tother tconstraints tfor tCA tadoption. To 

encourage adoption of tCA trequires tincreasing tawareness tto tfarmers twith tstronger tand 

extensive tfield tdemonstrations (Mina et al., 2022, Amrita 2020). There is ta tlack tof tcommunity 

awareness, texperience tand tadoption tof tthe tCA ttechnology. 
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2.7 Conceptual /theoretical framework 

Conservation tAgriculture (CA) tis tan tapproach tto managing tagro-ecosystems for timproved 

tand sustained productivity, increased tprofits tand tfood tsecurity twhile tpreserving tand 

enhancing the tresource tbase tand tthe tenvironment, (FAO 2020). CA tis tcharacterized tby tthree 

linked principlest, namely: a) tContinuous tnot- tor tminimal tmechanical tsoil tdisturbance t (i.e., 

not-ttillage tand tdirect tsowing or tbroadcasting tof tcrop tseeds, and direct tplacing tof tplanting 

material in tthe tsoil; minimum soil tdisturbance tfrom tcultivationt, harvest operation tor tfarm 

traffic, tin tspecial tcases tlimited tstrip ttillage); b) tPermanent torganic tsoil tcover, especially tby 

crop residues, crops tand tcover tcrops; and 3) Diversification tof tcrop tspecies tgrown tin 

tsequence tor tassociations tthrough trotations tor, in tcase tof tperennial crops, associations tof 

plants, tincluding ta tbalanced tmix tof tlegume tand tnon-legume crops CA tprinciples tare 

universally tapplicable tto tall tagricultural tlandscapes tand tland tuses twith tlocally tadapted 

practices. CA enhances tbiodiversity tand tnatural tbiological tprocesses tabove tand tbelow tthe 

ground tsurface (Amrita et al, FAO 2020). 

 CA tis tan tapplication tof tmodern tagricultural ttechnologies tto timprove tproduction twhile 

concurrently protecting tand enhancing tthe tland tresources ton twhich tproduction tdepends. 

Application tof tCA tpromotes tthe tconcept tof toptimizing tyields tand tprofits twhile tensuring 

provision of tlocal tand tglobal tenvironmental tbenefits tand tservices. Zero tillaget, along twith 

other soil tconservation tpractices, is the tcornerstone tof tCA (Dumanski et al, 2006). 

The (Amrita et al, 2020) definition and the (FAO 2020) definition tare tconsistent twith tthe 

Zimbabwean tPfumvudza tand tUmtwasa tmodel twhere tthis ttype tof tconservation tagriculture 

tuses small tplots tof tland tsustainably tto tproduce tenough tfood tfor tan taverage thousehold tof 

six tpeople tover tthe tcourse tof ta tyear (Livelihoods and tFood tSecurity tProgramme [LFSP], 

2021). The tsmall tplots tuse thoe tdug tbasins timplying tminimal soil tdisturbance tand tprecision 

application of tfertilizer ton tindividual tplants. Pfumvudza/Intwasa farming's tmajor tgoal tis to 

help smallholder tfarmers tsustainably tguarantee ttheir thouseholds' tfood tsecurity. 
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2.8 Summary of literature review 

Conservation tAgriculture (CA) has tbeen tpractised tfor tthree tdecades tand thas tspread twidely. 

Farmers in tAfrica tare tsuccessfully tadopting tConservation tAgriculture tas tan talternative tto 

tthe unsustainable conventional tfarming tpractices tand tas ta tsolution tto tloss tof tagricultural 

productivity, soil terosion tand tland degradation, climate change tchallenges tand tever-increasing 

food insecurity. Zimbabwe has tsupported tthe tconcept of tPfumvudza/Intwasa – conservation 

farming – to timprove tproductivity tand tensure tenough tfood tis tavailable tparticularly tfor trural 

communities. (Mazvimavi et al 2010). While CA is tone tof tthe tpotential tremedy tto food 

tinsecurity its tuptake tis teither low tor tnon-existent. Studies has tshown tthat tConservation 

Agriculture comes twith tits town tchallenges tsuch tas tmind-set tof tfarmers, researchers, 

extensionists, tand tpolicymakerst, poor technology, lack of tknowledge tand tskills tand tthe tlack 

of larget-tscale tparticipatory tfield tdemonstrationst, tfield days and tfarmers’ ttraining (Mina et al, 

Dchang et al., 2022, Amrita 2020). 
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CHAPTER 3 

RESEARCH METHODOLOGY 

3.1 Introduction 

The “previous chapter looked at the literature review on the low uptake of Conservation 

Agriculture practices among smallholder farmers. This chapter deliberates on the research methods, 

research design, population, sample and sampling procedures used. Research instruments and 

procedures, data collection and ethical consideration have also been discussed. The chapter ended 

with a chapter’s summary”. 

3.2 Description of study site 

The tstudy twas tcarried tout tin tone tDistrict tof tZimbabwe. Mudzi District tis tlocated tin tthe 

north teast tpart tof tthe country. The district trepresents ta ttypically thigh tpotential tagro –

ecological tzone tIIA. Granitic, nutrient tdeprived tsoils tare tthe tmajor tsoil ttypes tin this tarea 

(Jérôme, 2007). The area treceives tabout tis t1000 tmm tof trainfall tper season (Soropa et al., 

2015).  

3.3 Research design  

A tresearch tdesign tis ta tplan tor tstructure tthat ta tstudy ttakes tto tenable ta tresearcher tto obtain 

answers tto tresearch tquestions (Bazeley, 2009). In tthis tstudy tthe tcase study design was used. 

The researcher justifies the use of the case study method based on the research questions and 

objectives of the study. A case study method gives a description of real events or situations. As a 

research design the case study method supports the objectives of the study. According to 

https://acsess.onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Mosquera%2C+VH+Barrera
https://acsess.onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Delgado%2C+JA
https://acsess.onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Alwang%2C+JR
https://acsess.onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=L%C3%B3pez%2C+LO+Escudero
https://acsess.onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Ayala%2C+YE+Cartagena
https://acsess.onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Ayala%2C+YE+Cartagena
https://acsess.onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Andrade%2C+JM+Dom%C3%ADnguez
https://acsess.onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=D%27Adamo%2C+R
https://www.frontiersin.org/people/u/720184
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Harrison (2017), a case study research tthrough tis ta tmay involve ta tmixed tmethods tapproach 

tin which tthe tinvestigator texplores ta tcase tover ttime detailed, in-depth tdata tcollection 

involving multiple tsources tof tinformation. It tallows tthe tresearcher tto tfocus ton ta tgiven tand 

hence tmanageable tunit tto tundertake tan tin tdepth tinvestigation tof ta tphenomenon. For tthis 

study, the case tstudy tis the tuptake tof tConservation tAgriculture tpractices tamong tsmallholder 

farmers in tMudzi District. A case tstudy tdescribes tan tactual tsituation tinvolving ta tdesiccation 

be made tor tproblem tto tbe tsolved.  

Case tstudies tinvolve ta tgreat tdeal tof tinvestigating tissues tand tthus tis tlaborious tand time 

consuming. In tthis trespect twhen tone tgoes tnative, he tor tshe tlikely tto tbecome part tof group 

hence tsubjective treporting tinfluenced tthe outcome tof tthe tresearch. The treport tmay tfail to 

achieve tthe tintended tgoals. To overcome tthese tlimitations, the tresearcher twas ta tkey 

instrument of tresearch tin tline twith the recommendations by Nyaranda (2014). This tgives tthe 

researcher the topportunity to tuse tdirect texperimental tknowledge.  

3.4 Sampling procedure 

A tsample ttis ta trepresentative tsegment tof ta tlarger population (Bryman, 2012). In tquantitative 

research, tthe sample tsize tand thow tit tis tselected tcan tbe tused tto testablish tthe treliability tof 

the tresults tof tthe tstudy. 

3.4.1 Sample Size 

Different tsamples twere tused tfor teach tobjective. For tobjectives t1 tand tobjective t2 the 

following twas tdone; 

Objective 1 and 2 

A tmulti tstage tsampling ttechnique twas tused tfor tsampling tstarting twith tpurposeful tselection 

of three Agro tEconomic tZone tfollowed tby tpurposeful tselection tof tone tdistrict tin teach tAgro 

Economic tZone. The tthird tstage tinvolved trandom tselection tof tthree twards tin tMudzi 

tDistrict. The fourth tstage twas trandom tselection tof ta ttotal tof t40 tfarmers tin teach tward (25 

adopters and t15 tnon-adopters of CA) from ta tlist tof tfarmers tprovided tby tAgriculture 
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tResearch and tExtension tServices t (AGRITEX). A tpretested tsemi-structured questionnaire 

twas tthen administered tby ttrained tenumerators. 

Objective 3 

A ttotal tof t360 tsmallholder tfarmers tparticipated tin tthe tsurvey tbetween tMarch t2023 and 

April 2023. Out tof tthe t360 tparticipants twho ttook tpart tin tthe tsurvey tquestionnaire, only t349 

(97 %) tfully tcompleted tthe tquestionnaire tand tthese twere tincluded tin tthe tfinal tanalysis. The 

sample tinclude tsmal tscal tfarmers tand tAgricultural tExtension tworkers. These twere tselected 

because of tthem timplementing tthe tCA tpractices. 

3.4.2 Sampling Techniques 

Sampling ttechniques tare tthe tways tin twhich tan tappropriate tsample tsize tis tselected tfor tthe 

wider study (Bryman, 2012). There are ta tnumber tof taccepted ttechniques that tcan tbe tused. 

Chiromo (2009) tposits tthat tpurposive tsampling tinvolves tchoosing tthe tsamples tto tbe used 

based ton tthe tresearchert`ts tknowledge tof tthe tpopulation tand tthe tpurpose tof tthe study. 

Kumar t (2017) tviews tpurposive tsampling tas tthe tjudgment tof tthe tresearcher tas tto twho can 

provide tthe tbest tinformation tto tachieve tthe tobjectives tof tthe tstudy. The researcher tused 

purposive sampling ttechnique tto tselect AGRITEX Extension workers tbecause tit tallowed tthe 

tresearcher to thave tdata trich tparticipants. Additionally, simple trandom tsampling ttechnique 

twas also tutilised tin tselecting tsmall tscale tfarmers tin tMudzi tDistrict. 

3.5 Data collection procedures 

Having obtained ta tletter tof tintroduction tfrom tBUSE, the tresearcher tsought tfor tpermission 

from relevant tauthorities tto tconduct tthe study. The tresearcher twent ton tto tdraft tquestions tfor 

the questionnaire tand tthe tinterviews tguide tin tconnection twith tthe tresearch tquestions. 

Random tsampling tand tpurposive tsampling twere used tto trecruit trespondents. The tresearcher 

made use tof tthe tquestionnaire tand tinterviews tin tthe tdata tgathering tprocess. The tresearcher 

self-tadministered questionnaires tand thand tdelivered tthem tand tcollected tafter tthree tdays 

when they twere tcompleted. The three tdays tgave tinformants tample ttime tto trespond, thus 

allowing tthem tto trespond ton ttheir town ttime. No tidentification twas trequired ton tthe 
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questionnaire ttherefore tthey tfreely tanswered tthe tquestions. 

Five tkey tparticipants tparticipated tin tthe tstudy. Participants twere tprovided twith tan tinterview 

schedule that tindicated twhen tthey twould tbe tinterviewed t (date, ttime tand tvenue). Thereafter, 

the tinterviews twere tset tup tby tcontacting tthe tparticipants tin tadvance tand testablishing tan 

appointment for tthe tinterviewst. Participants were treminded tof tthe tdate tand time tthrough 

physical tvisits ta tday tbefore tthe tinterview tdate. The interviews twere tconducted tat tthe 

participants’ place tof twork tduring ttheir tfree time tconvenient tto tthem, which twas teither at 

lunch thour tor tafter thours. To build trelations tand ttrust, the researcher tconducted tface to face 

interviews twith tparticipants tand teach tsession ttook tabout t20 - 25 tminutes. The tinterviews 

were helpful tbecause they tenabled tthe tresearcher tto tidentify tnon-verbal cues tthat twere tused 

to probe tfor tmore tinformationt. The researcher trecorded tthe tinterviews tfollowing tthe torder in 

which tthey twere tundertaken tinstantaneously tafter tthe tsession tand twhile tthe memory was 

fresh ton twhat thad emerged. During the ttranscribing tprocess tthe tresearcher tkept ton 

highlighting with tdifferent tcolours tsome tof tthe tnotes tanswering tthe tstudy tquestions. The 

interviews tguide twill tbe tincluded tin tthe tappendix tsection. 

3.6 Data analysis and Presentation 

The tfollowing tare tthe tmeasures tthat tthe tresearcher tused tto tanalyse tboth tthe tqualitative tand 

the tquantitative tdata tfor tthe tstudy.  

Qualitative Data tAnalysis: data was tanalysed twith tthe tuse tof tthematic tand tcontent tanalysis. 

After tconducting tinterviews twhich twere trecorded ton tthe tphone, some tof twhich twere tnoted 

down. The tresearcher tcame tup twith tthemes tfrom tthe tfindings ttthat twere tgenerated. Upon 

deriving tthe tthemes tfrom tthe tfindings tof tthe tstudy, the tresearcher tfurther tanalysed tthe 

tcontent in teach tand tevery ttheme.  

Quantitative tData tAnalysis: data tobtained twith tthe tuse tof tthe tquestionnaire tresearch 

instrument twas tanalysed twith tthe tuse tthe tStatistical tPackage tfor tSocial tSciences (SPSS). 

Upon tcompletion tof tthe tdata tcollection tprocess, the tresearcher tcleaned tand tsorted tthe data. 

The tquestionnaires tthat twere tnot tfully tfilled twere texcluded tfrom tanalysis. Data twas tthen 
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coded and tput tinto tthe tSPSS tsoftware twhere tis twas tanalysed twith tuse tof tvarious tanalytical 

methods. Some tof tthese tinclude tdescriptive tanalysis trelating tto tmean, tstandard tdeviations 

and frequency. Inferential tanalysis twas talso tcarried tout tin twhich tthe tcorrelations tand 

regression tanalysis twere tcarried tout tto tdetermine tthe trelationship tbetween tvariables. Data 

was tpresented twith tthe tuse tof ttables tand tfigures. 

3.7 Ethical considerations 

Ethics t””refers tto twell tbased tstandards tof tright tand twrong tthat tprescribe twhat thumans tought 

tto dot, tusually tin tterms tof trights, obligations, benefits tto tsociety, fairness, tor tspecific tvirtues 

(Velasquez, tAndre, tShanks, t& tMeyer, t2008). Magwa and Magwa (2015) tdefine tethics as trules 

of conduct tof tresearchers tcarrying tout tresearch. Participants twere tencouraged tto tuse 

pseudonyms tand tno treal tnames twere tused. The respondents twere ttreated tequally tand tfairly in 

the selection tas twell tas tduring tthe tcourse tof tthe tstudy tas tenshrined tin tthe tprinciple tof 

tjustice. Respondents twere ttreated twith trespect tand tpoliteness tthrought-out tthe tresearch 

tprocess. tTheir right tto tprivacy tand tconfidentiality twas tobserved tthrough tanonymity 

tprocedures tthat safeguard tthe tinformation tprovided tby tthe"trespondents. 

3.8 Summary 

This tchapter texplained tthe tresearch tmethodology tused tto tundertake tthis tstudy. A tCase 

tstudy research deign twas tdescribed tin tthis tchapter tand tthe tmixed tresearch tmethodology 

twas tdescribed as twell. The sampling ttechnique tused twas tpurposive sampling tbecause tit 

gives the tresearcher tconvenience tin tterms tof tcosts tand ttime. The tresearcher tgave tan 

explanation on tdata tcollection tplan tand tdata tanalysis tprocedure. Chapter tfour tfocuses ton 

data tpresentation, data tanalysis tand tfor tthe tfirst ttwo tobjectives tof tthe tstudy. 
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CHAPTER 4: Behaviour of smallholder farmers towards adoption of Conservation Agriculture in 
Zimbabwe 

Abstract 

Much tof tthe tresearch ton tconservation tagriculture tadoption thas tfocused ton tits tbenefits 

twhile little tattention thas tbeen tpaid tto tthe tbehaviour tof tsmallholder tfarmers ttowards tthe 

technology. Therefore, tthe tobjective tof tthis tstudy twas tto tinvestigate tthe tbehaviour tof 

smallholder tfarmers ttowards tthe tadoption tof tconservation tagriculture tin tMudzi tDistrict, 

Zimbabwe. Data twas tcollected tthrough ta thousehold tquestionnaire, triangulated tthrough tfocus 

tgroup discussionst, key tinformant tinterviews tand tpersonal tobservations. Data twas tanalysed 

using tpercentages, means tand tinferential tstatistics. The tresults tindicate tthat tmajority (>t80 %) 

of tthe tsmallholder tfarmers tdepends ton tagriculture tfor ttheir tincome tand tfood tsecurity 

although tless tthan t10 % of tthe trespondents thad treceived tany tformal tagricultural ttraining. 

On tthe tother thand, despite tmore tthan ta tdecade tof tpromotion tof tconservation tagriculture tin 

the tdistrict, less tthan t10 % of tthe tfarmers thad more tthan t10 tyears tof texperience tin the 

technology. On tthe tother thand, the trespondents thad thigh tknowledge tabout tthe tsocial, 

economic tand tenvironmental tbenefits tof tconservation tagriculture. The tlevel tof tknowledge of 

the tfarmers ttowards tconservation tagriculture twas texplained tbyt: aget, tgender, educationt, visit 

tto demonstration tcentres tand tyears tof tpracticing tthe ttechnology. The results talso tindicate 

tthat majority of tthe tnon-adopters had tan tindifferent tperception ttowards tconservation 

tagriculture. The significant (P t< t0.05t) tvariables tin texplaining tthe tperception tof tthe farmers 

towards tconservation tagriculture tweret: age, tgender, education, tvisit tto tdemo tsites, 

experience tin tCA tand tagriculture. There twas ta tweak tbut tsignificant tcorrelation tbetween 

knowledge tand tperception (Rs t=t0.306, P < t0.05) and knowledge tand tadoption (tRs t= t0.484, 

P < t0.05) tbut ta tstrong tand tsignificant tcorrelation tbetween tperception tand tadoption (Rs t= 

0.808, tP t< t0.05). This tresearch tconfirms tthat tfarmerst, intention tto tadopt tconservation 

agriculture seems tto tbe tconstrained tby tthe tlow tlevel tof tperception. Therefore closing tthe 

perception gap tcould thelp timprove tadoption tof tconservation tagriculture tin tZimbabwet. 
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4.1 Introduction 

The tadoption tof tsustainable tland tmanagement tis turgent tand tcritical tto taddressing tsub-

Sahara tAfrica’s (SSA) food tsecurity tand tnutritional tobjectivest; tarrest trampant tland 

degradation t (Pereira, 2017) and tfor tclimate tresilience. Based on tsimultaneous tapplication tof 

three principles t (Baudron et al., 2015): minimum tsoil tdisturbance, tcrop trotations tand 

diversification, tmaintenance tof tpermanent tsoil tcover (Kassam et alt., 2009; Richards tet tal., 

2014), tConservation tAgriculture (CA) tis one tof tthe tseveral tland tmanagement tpractices twith 

massive potential tto treverse tland tdegradation (Lal, 2015). Maintaining a tpermanent tcover 

tprotects the tsurface tof tsoil tfrom tdirect traindrop timpact (Busari et al., 2015), improves tthe 

organic matter tcontent, water tinfiltration tand tstorage tcapacity tof tthe tsoil (tHobbs et tal., 

2008). 

Crop rotation tand tdiversification timproves tdietary tdiversity t (Pellegrini & tTasciottit, t2014), 

pests tand tdisease tcontrolt, biodiversity t (Giller et tal., 2015) tand tnutrient tcycling (Kassam tet 

al., t2014). The tpractice tcan talso timprove tadaptation tto tclimate tchange t (Jost tet tal., 2016). 

Reduced ttillage tdecreases tthe tenvironmental tfootprint tof tagriculture; tillage tcosts; loss tof 

tsoil organic matter twhile timproving ttimeliness tof tcrop testablishment t (Hobbs et al., t2008). 

Farmers thave tbeen tpractising tdifferent ttypes tof tthe tcomponents tof tCA tfeatures twell tbefore 

the term twas tinvented t (Giller et al., t2015). 

In southern tAfrica tand tparticularly tin tZimbabwe, CA tbeen tpromoted tto tcombat tdecline in 

soil tfertility, restore degraded tland tand tstabilize tyields tin tsmallholder tfarming tsystems 
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(Mazvimavi et al., t2010.) There tare tnumerous tbenefits tassociated twith tCA. It tpromotes 

sustainable tagricultural tproduction twithout tincreasing tthe tcarbon tfootprint tof tagriculture and 

assists tfarmers tto tcope twith tthe trisks tposed tby tclimate tchange (Beuchelt & tBadstue, t2013); 

it tcan tenhance tsoil tfertility t (Naab et alt., t2017) reduces soil terosion t (Giller et al., t2009); 

contributes tto tclimate tchange tmitigation ( Liu et al., t2016). The tlong tterm tbenefits tof tCA 

include: increasing tagricultural tyields tand tfood tsecurity; treducing tcosts tof tproduction 

(Nyanga, t2012; Pittelkow et al., t2015; Makate et al., t2017); reducing tdrudgery twhen tplanting 

tis tmechanized tand therbicides tare tused tfor tcontrolling tweeds (Johansen et al., t2012; Giller tet 

al., t2015). 

Despite tmore tthan tfifty tyears tof tresearch tand textension, adoption tof tCA tis tlimited tand 

piecemeal tin tsouthern tAfrica t (Brown et al., t2017). Specifically, tless tthan t1 % of tthe ttotal 

arable tarea tis tunder tCA (Hove et al., t2011) although tthe tpercentage tis tabout t8t.3 % in 

Zimbabwe (Richards et al., t2014). Reasons for tlimited tadoption tof tCA tare treported tin a 

number tof tstudies. Rusinamhodzi (2015) reported tan tincrease tin tlabour tburden tfor tmanual 

weeding in tthe tabsence tof therbicides tin tMurehwa, Zimbabwe. This tis talso tsupported tby 

earlier findings tby tMarongwe tet al. (t2011) who tindicated that tsmallholder tfarmers tin 

Zimbabwe have traised tconcern tover tthe tincreased tlabour tdemand tfor tthe tpreparation tof 

basins tand tweeding tunder CA. Grabowski t& Kerr (2014) treported tan tincrease tin tlabour 

burden where tCA twas tpracticed twithout therbicide tin tMozambique. 

Kiptot tet al. (2007) treported tmassive tinvestments tin tlabour tand tthe tlag ttime tbetween 

adoption tand taccrual tof tbenefits tas tconstraints tto tadoption tof tCA tamong tsmallholder 

tfarming tsystems tin twestern Kenya. Another tchallenge tthat thas tbeen tdocumented tby tseveral 

authors tis tthe tissue tof tcompetition tfor tcrop tresidues tfor tmulching tor tfeeding tlivestock tin 

many tsmallholder tfarming tsystems tglobally (Powlson et al., t2016), Africa tin tgeneral (Brown 

et al., t2018b) and tZambia tand tZimbabwe tin tparticular (Mupangwa & tThierfelder, t2014) 

Other tstudies thave treported tlack tof tequipment tand tinputs tas tsome tof tthe tbarriers tof tCA 

adoption tin tSSA (Johansen et al., t2012; Sims tet al., t2012) while tother tcite tlack tof 

information on tinput tsources (Nyanga, 2012); dearth of textension tservices t (Brown et al., 
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2018a; Yahaya et al., t2018; tlack tof tcredit (Yahaya et al., t2018), nont-functional markets t 

(Thierfelder et al., t2015b) and tdifficulties tin tchanging tthe tmindset tof tfamers (Bunderson et 

al., t2011) as additional tconstraints to tadoption tof tCA tin tthe tregion. The tprescriptive tnature 

tof marketing tCA (Brown et al., t2018b) instead tof tproviding tfarmers twith ta tbasket tof 

technologies tthat tmatch ttheir tcircumstances thas tstifled tadoption t (Giller et al., t2015). Using 

the tmetaphor tof t “twhen tyou tare ta thammer teverything tis ta tnail” CA tshould tnot tbe ttaken as 

a tpanacea tto tall tagricultural tproduction tconstraints. 

There tare trelatively tfew tscientific tpublications texploring tthe tcharacteristics tof smallholder 

farmers that tinfluence ttheir tbehaviour ttowards tadoption tof tCA tin tSSA tto tdate, especially tin 

Zimbabwe. This tis tdespite tvoluminous tliterature ton tthe tinfluence tof tconsumer tbehaviour 

towards adoption tof tinnovations (Nimako et al., t2016). This tstudy tuniquely taddresses tthis 

tgap by temploying televen tstatements tfor tjudging tthe tknowledge tof tthe trespondents ton tthe 

social, teconomic tand tenvironmental tviability tof tCA tand tthree tstatements tfor tjudging tthe 

perceptions of tthe tnon – adopters in tlight tof tdocumented tlimited tadoption tof tCA tentrenched 

socio-economic tlimitations tin tZimbabwe, (Mazvimavi & Twomlow, t2009; Pedzisa et al., 

2015a tKunzekweguta, t2016). 

Information is timportant tfor tthe tadoption tof tnew tagricultural ttechnologies t (Jabbar et al., 

2003). In tJapan, Palacios (2005) tindicated tthat tthe tattitude tof tfarmers ttowards tCA twas 

influenced tby socio - demographic variablest. From a tstudy tin tIran, Sadati et al. (2010) 

revealed that tknowledge twas ta tsignificant tvariable tin texplaining tattitudes ttowards 

tsustainable agriculturet. Hasan et al. (2017) emphasized tthe trole tof tknowledge tin tadoption tof 

agricultural tinnovations. On tthe tother thand, one’s tattitude thas timplications tfor tbehaviour 

(Bergevoet et al., 2004). The tperception tguides tbehaviour t (Grossman, 1972). Smallholder 

farmers trequire tadequate tknowledge tand tpositive tperceptions ttowards tsustainable 

tagriculturet. Farmers twith tnegative tperceptions tabout tsustainable tagricultural tpractices tare 

highly tunlikely tto tadopt tthese tpractices t (Hall et alt., t2009). 

4.2 Material and Methods 

4.2.1 Description of study area 
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The tstudy twas tcarried tout tin tone tDistrict tof tZimbabwe. Mudzi District tis tlocated tin tthe 

north teast tpart tof tthe country. The district trepresents ta ttypically thigh tpotential tagro –

ecological tzone tIIA. Granitic, nutrient tdeprived tsoils tare tthe tmajor tsoil ttypes tin this tarea 

(Jérôme, 2007). The area treceives tabout tis t1000 tmm tof trainfall tper season (Soropa et al., 

2015).  

4.2.2 Research Design 

Data twas tcollected ton tthe tsocio – economic attributes tof tthe trespondents tand ttheir 

knowledge tand tperceptions (K&Pst) ton tCA. However, tthe tperception tattribute twas tonly 

assessed ton tnon-adopters to tevaluate ttheir treasons tfor tnot tadopting tCA tgiven that tthe 

behaviour tby tneighbours tis timportant tin ttechnology tadoption (Brown et al., t2018b). K&Ps 

were tmeasured tusing ta t3 - point tLikert tscalet. Although tinitially twe tused ta 5 - point tLikert 

scale, twe tlater tadopted ta t3 - tpoint tLikert tscale tbased ton tpre -testing texperience. The 

assigned tscores twere t3, 2 and 1(Agree, tNeither tAgree tor tDisagree tand tDisagree, 

respectively).  

4.2.3 Sampling procedure 

A tmulti tstage tsampling ttechnique twas tused tfor tsampling tstarting twith tpurposeful tselection 

of tthree tAgro tEconomic tZone tfollowed tby tpurposeful tselection tof tone tdistrict tin teach 

tAgro Economic tZone. The tthird tstage tinvolved trandom tselection tof tthree twards tin Mudzi 

District. The tfourth tstage twas trandom tselection tof ta ttotal tof t40 tfarmers tin teach tward (25 

adopters tand t15 tnon-adopters tof tCA) from ta tlist tof tfarmers tprovided tby tAgriculture 

Research tand tExtension tServices t (tAGRITEX). A pretested tsemi-structured tquestionnaire 

twas then tadministered tby ttrained tenumerators. 

The tquestionnaire twas ttriangulated twith tfocus tgroup tdiscussions t (FGDs) t (tthree tFGDs tper 

district - each tfocus group tcomprised tof t12 tparticipants, chosen tbased ton tage tgroup, tgender 

and tsocial tclass), Key tinformant tinterviews twere talso tconducted twith tparticipants tfrom 

AGRITEX, Department tof tIrrigationt, Rural District tCouncilt, Care tInternational, World 

Vision, tPlan tInternational, ward tcouncillors, tvillage theads, Grain tMarketing tBoard tand 

church tleaders. These tmethods twere taugmented tby tpersonal tobservations. 
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4.2.4 Data collection procedure 

The tknowledge (perception) score twas tobtained tfrom responses tgiven tby tfarmers tto 

knowledge (perception) tquestions tafter tanalysis tof tthe tdata tusing tStatistical tPackage tfor 

Social tScientists t (SPSS) tversion t16.0. The tresearcher talso tperformed ta tpair-twise correlation 

analysis tin torder tto testablish tthe trelationship tbetween tknowledge tand tperceptiont, 

knowledge tand tadoption tand tperception tand tadoption.  

4.2.5 Data analysis procedure 

Objectives t1 tand t2 twere tanalysed tusing tpercentages, tmeans, ta t3 tpoint tLikert tdecision trule 

model tand tmultinomial tregression, tobjective t1 twas tanalysed tusing tpercentages tand 

tfrequencies. tAccording tto tthe tLikert tModel tdecision trule tby tWilliams (2015), t≥ t2.0 is 

accepted twhile t< 2.0 tis trejected. 

4.2.6 Challenges encountered during data collect 

The tmajor tchallenge tencountered tduring tdata tcollection tare tpresented tbelow; 

 Sample size generalizability 

 Getting consent and approvals from relevant departments  

 Busy schedules of participants 

 Bureaucracy 

4.3 Results 

4.3.1 Socio-demographic data 

The tmajority t (53 %) of tthose tcompleting tthe tquestionnaire twere twoment, with 

approximately the tsame tproportion tbeing tover t50 tyears told. Almost tthree tquarters tof 

respondents twere tmarried tand tmajority thad tonly tprimary teducation. Less tthan t10 % tof 

farmers thad treceived tany tformal ttraining tin tagriculture tbut tover t80 % relied ton tthe tfarm 

for ttheir tincome. Less tthan 10 % thad tmore tthan t10 tyears’ texperience tof tCA (Table t4.1). 

Table t4.1t: Selected tdemographic tattributes tof trespondents 

tSOCIO-ECONOMIC tATTRIBUTES tFREQUENCY t% 
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tSEX 

tMalest t164 t47t 

tFemalest 185t t53t 

tAGE (Years) 

t< t21  t1t t0.3 

t21 t-t30t t21t t6t 

t41 t– t50t t67t t19. 2t 

t> t50t t111t t31.8t 

tMARITAL tSTATUSt 

tMarriedt t251t t71. 9t 

tSinglet t98t t28.1t 

tEDUCATION tLEVELt 

tNo tformal teducation t T192 T55 

tPrimaryt T70 T20 

tSecondaryt T59 T17 

tTertiaryt T28 T8 

tMAJOR tSOURCE tOF tINCOMEt 

tAgriculturet t292t t83.7t 

tRemittancest t44t t12.6t 

tOfft-tfarm tequipmentt t13t t3.7t 

tEXPERIENCE tIN tPRACTICING tCAt 

t0t 120t t34.4t 

t< t5t t108t t30. 9t 

5 tt-t10 t t94t t26.9t 

t> t10t t27t t7.7t 

   

4.3.2 Respondents’ knowledge on CA 

4.3.2.1 Classification of respondents based on CA knowledge 

In taddition tto tassessing the tlevel tof tknowledge tof tthe trespondents ton tCA, tthe tstudy talso 

assessed tthe tsocio-economic determinants tof tthe tknowledge tvariable tusing ta tmultinomial 

regression tmodel. The tlog tlikelihood tRatio tChi2 was t284.125 and tthe tlog tlikelihood twas -

158. t6825 meaning tthat tthe tmodel tgave ta tvery tgood tfit tto tthe tdata. The tsignificant tsocio- 

economic tvariables ton tknowledge ton tCA twere tage, gender, tlevel tof tformal teducation, tvisits 

to demonstration tcentres tand texperience twith tCA (Table t4.2). Table t4.3 tshows tthat t62t.5 % 

of the trespondents thad thigh tCA tknowledge tlevels. 

 

Table 4.2: Classification tof tfarmers ton tknowledge tlevel tof tCA 

tKnowledge tFrequencyt t%t tMeant tSEt 



36 
 

 

 

tcategory t 

tHight t218t t62. 5t 

t2t.46t t0t.043t tMedium t t88t t25. 2 

tLow t43t t12. 3 

 

 

 

 

4.3.2.2 Classification of respondents based on CA knowledge  

Table 4.3: tKnowledge tlevel ton tCA tmultinomial tregression tmodel 

tVariablet tChit-tsquaret tPt-tvaluet 

tAget t16t. t02t t0t.014t* 

tGender t10.335 t0.012* 

tMarital tStatus t12.385 t0.135 

tEducation tlevel t35.416 t< 0.0001 

tFormal tAgricultural tTrainingt t0.303 t0.859 

tMaster tFarmer tTrainingt t5.946 t0.051t 

tExperience tin tagriculturet t8.387 t0.211 

tBelonging tto ta tsocial tgroup t0.705 t0.703 

tVisit tto tDemo tsitest t6.968 t0.023 

tAttendance tat tconferencest t3.42 t0.843 

Years tof tpracticing tCAt t132.604 t< 0.0001* 

Likelihood tRatio tChi2 t284.125; tPseudo tR2 t0.453 tLog tLikelihood -t158.6825;  

Note: t* tsignificant tat t5 t% tprobability tlevel 

4.3.3 Farmers’ perception towards CA 

4.3.3.1 Classification of respondents’ based on perception towards CA 

The tquestionnaire tsought tto tassess tthe trespondents’ tperception ttowards tCA tusing perception 

statements. The tmean tvalue tof tthe tperception tvariable trange tfrom t2.10 tto t2.12, treflecting a 

high tdegree tof tagreement tfrom tthe trespondents tto tthe tvariable. The trespondents tagreed 

twith all tthe tstatements tin tthe tconstruct. The tstandard terror tvalues, which trange tfrom t0.030 

to t0.031 tindicate ta tfair trange tof tthe tresponses (Table 4.4).  

According tto tthe tresults, the tperception tof t46 tnon-adopters ttowards tCA twas tshaped tby lack 

of tCA tequipment (mean tscore tof t2.12; tstandard terror, t0.57), tdecline tin tyields tunder tCA 
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(mean tscore tof t2.10; tstandard terror, t0.57t) tand tunmanageable tproblems (mean tscore tof 

t2.10; standard terror, t0.56). This is tfurther tsupported tby tTable t4.5 twhich tshows tthat 

tmajority of tthe tnon-adopters had tindifferent tperceptions ttowards tCA.  

Table 4.4: tPerception, tmodel treliability tand tmean tscore tof tnon-adopters tabout tCA 

tKnowledge 

tcategory t 

tFrequencyt t%t tMeant tSEt 

tHight t41t T1.7t 

t1.55t t0.70t tMedium t t232t t66.5t 

tLowt t76t t21.8 

In taddition tto tassessing tthe tperception tof tthe trespondents ttowards tCA, the tresearcher talso 

assessed tthe tsocio-economic determinants tof tthe tperception tconstruct tusing ta tmultinomial 

regression tmodelt. The tmodel tfor tMudzi tdistrict. 

4.3.3.2 Determinants of respondents’ perception on CA 

The tlog tlikelihood tRatio tChi2 twas t289.602 tand tthe tlog tlikelihood twas t-140.584 (Table t4.5) 

implying that tthe tmodel tgave ta tvery tgood tfit tto tthe tdata. Perception tof tthe trespondents 

towards tCA twas texplained tby tage, gender tlevel tof tformal teducation, visit tto tdemo tsites, 

attendance tto tconferences tand texperience tin tagriculture tand CA (Table 4.5). 

Table 4.5: Perception on CA multinomial regression model 

tVariablet tChit-tsquaret tPt-tvalue 

tAget t16.199 t0.04* 

tGender t0.336 t0.038* 

tMarital tStatus t9.708 t0.280 

tEducation tlevel t12.851 t0.017* 

tFormal tAgricultural tTraining t4.191 t0.123 

tMaster tFarmer tTrainingt t4.016 t0.134 

tExperience tin tagriculturet t9.679 t< 0.0001 

tBelonging tto ta tsocial tgroup t0.455 t0.797 

Visit tto tDemo tsites t5.528 t0.003* 

tAttendance tat tconferencest t6.252 t0.004* 

tYears tof tpracticing ttCA t3.34 t0.032* 

 

Likelihood tRatio tChi2 t289.602  

Pseudo tR2 t0.485  

Log tLikelihood -t140.584 
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Note: * tsignificant tat t5 % tprobability tlevel 

4.3.4 Correlation between knowledge and perception; knowledge and adoption and 

perception and adoption 

There twas ta tweak tbut tsignificant tcorrelation tbetween tknowledge tand tperception (Rs t= 

0.306, tP t< t0.05); tknowledge tand tadoption t (Rs t= t0.484, tP t< t0.05t) tbut ta tvery tstrong tand 

significant correlation tbetween tperception tand tadoption t (Rs t= t0.808, tP t< t0.05). 

4.4 Discussion 

4.4.1 Demographic data 

In tgeneral, the tstudy tfound tthat tmajority of tthe trespondent twere tfemale. Previous tstudies 

have tshown tthat tmajority tof tfarmers tin tZimbabwe tare twomen (FAO, 2017). CA tbeing ta 

knowledge tintensive tagricultural tpractice (Cheesman et al., 2017) requires tadequate 

textensiont. However, tsome tstudies thave tindicated tthat twomen tfarmers tin tZimbabwe thave 

challenges tin taccessing textension (Mango et al., 2017). Studies tin tZambia tand tZimbabwe 

thave revealed tthat textension tagents ttends tto tpay tmore tvisits tto tmale tfarmers (Ng’ombe et 

al., 2017). The tresults talso indicate tthat tmajority tof tthe trespondents twere tgreater tabove tthe 

age tof t50 tyears.  

Past studies thave tindicated tthat tage tincreased tchances tof tadoption tof timproved tagricultural 

ttechnologies. However, tthis tis tjust tan tassumption (Mwangi & Kariuki, 2015). In ta tstudy tin 

Ireland, tHowley tet tal., (2012) found tnegative tassociation tbetween tage tand ttechnology 

adoption, twhere telderly tfarmers twere tless tlikely tto tadopt timproved tagricultural 

ttechnologiest. This is tnot tsurprising tgiven tthat tyounger tfarmers, who tmaybe tmore teducated 

tmay easily tevaluate tthe tbenefits tof tnew ttechnologies, while elderly tfarmers tmight tbe ttoo 

conservative.  

To tthe tcontrary, older farmers tmight thave tgained tmore texperience tthrough texperiential 

learning tmaking tthem tbetter table tto tevaluate tthe tbenefits tof tnew ttechnologies (Kariyasa & 

Dewi, 2011). The results talso tindicate tthat tmajority tof tthe thouseholds tdepend ton tagriculture 

for ttheir tlivelihoodst. Past studies thave tshown tthat tagriculture tis tthe tmajor tsource tof tincome 

for majority tof tthe trural tpopulation tin tZimbabwe. The demographic tdata twas taggregated 
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tand not tanalysed tat tdistrict tlevel tsince tthe tmain tpoint twas tto tgive ta thelicopter’s tview tof 

the respondentst, given tthat tour tmain tfocus twas tto tgive tan tin-depth tunderstanding tof tthe 

application tof tnon tsocio teconomic tattributes tto tdetermine tbarriers tto tCA tadoption. 

 

 

 

4.4.2 The respondents’ perceptions towards CA 

Results tindicate tthat tthe tperception tof tnon-adopters towards tCA twas tlow. The tlow 

perception was tattributed tto tlack tof tCA tequipment, decline tin tcrop tyields tand 

tunmanageable challenges under tCA. These titems tare tdiscussed tin tdetail tbelow. 

4.4.2.1 Social viability of CA.  

Performance timproves tover ttime 

The trespondents tindicated tthat tthe tperformance tof tCA timproves tover ttime twith ta tmean 

score tof t2.42 (standard terror t= t0.045) tas tshown tin tTable t4.2. Several tstudies (Rusinamhodzi 

et al., t2011; Brouder t& tGomez-Macpherson, t2014; Corbeels tet al., t2014; Thierfelder et al., 

2017) thave treported tthat tthe tbenefits tof tCA timprove tover ttime. This tis tsupported tby 

Thierfelder et al. (2017) who tindicated tthat tthe tbenefits tof tCA ttake tbetween t3t- t5 years tto 

accrue. Thierfelder tet al. (2012) tonly tobserved tsignificant tyield tdifferences tbetween tCA tand 

non-CA plots tafter tfive tseasons ton tfarm ttrials tin tMadziwa, Zimbabwe, twhile tThierfelder & 

Wall (2012) observed tthat tCA tdid tnot tresult tin timmediate tincrease tin tyields tof tmaize tin 

contrasting tagro-ecological tregions tof tZimbabwe. There tare tseveral treasons tthat tdelay tthe 

benefits tof tCA.  

When tmoving tfrom tconventional tsystems tto tCA, farmers thave tto tlearn tnew tagronomic tand 

land tmanagement tstrategies twhich tmay tdelay tthe tperformance tof tCA tsystems (Thierfelder 

et al., 2017). Additionally, changing tto tno ttillage tsystemt, twith tresidue tretentiont, tmay tresult 

in tincrease tin tweed tintensity tand tdynamic (Mashingaidze et al., t2012; Sharma t& tSingh, 

2014), potential outbreak tof tsome tpests tand tdiseases tin tthe tshort tterm tas tthe tmulching 
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material tmay thave tdisease tcarryover teffect (Giller et al., t2015). Farmers tneed tnew 

tknowledge to taddress tthese tissues (Tekle, t2016) and tlack tof tadequate tknowledge thas tbeen 

cited tas tone tof tthe tmajor tchallenges tto tearly tadoption tof tCA tin tBrazil (Evers & tAgostini, 

2001). 

 

 

Result tin tobservable tyield tincrementst 

The trespondents tindicated tthat tthey tobserved tincrease tin tcrop tyields tafter tadoption tof tCA 

with ta tmean tscore tof t2.39 (standard terror t= t0.043) tas tindicated tin tTable t4.2. Previous 

studies thave talso tnoted ta tsignificant tincrease tin tcrop tyields tafter tthe tadoption tof tCA. For 

example, tMazvimavi et al. t (2010) tfound tthat tyields tunder tCA twere tmuch higher than 

conventional plots in Zimbabwe. Several other studies also attest to the yield benefits of CA 

compared to conventional plots particularly under low rainfall conditions (Mazvimavi, 2016).  

A tmeta-analysis tby tRusinamhodzi et alt.(2011) tfound tout tthat tmaize tyield twas thigher tunder 

CA tin tlow trainfall tareas. Similarly, tNyamangara tet talt. (2014) tobserved tyield tbenefits tof 

tCA in tthe tdrier tparts tof tZimbabwe. However, tNdlovu tet al. (2014) tobserved tthat tdespite ta 

doubling net tincrement ton tmaize tyields, farmers tin tdrier tareas tof tZimbabwe tdid tnot trealise 

the tfull tbenefits tof tusing tCA tdue tto tmoisture tstress. Although tBaudron tet al. (2012) 

observed tcontrasting results ton tcotton tyields tin Zimbabwe, which tcan tbe texplained tby tthe 

physiology tof tcotton (Mazvimavi, t2016).  

In tZambia, Ngoma et al. (2015) tobserved tthat tCA twas tmore effective tin tincreasing tyields tin 

drier areas tcompared tto twetter tregionst. Nyagumbo et al. (2016) tfound tout tthat tCA was 

superior tin stabilising tcrop tyields tin tdrier tconditions tin tMalawi tand tMozambique. The 

increase in tyields tunder tCA has talso tbeen tcorroborated tby texperiences tof tfarmers in 

Ethiopia, tKenya, tUganda, tMalawi, tZambia and tMozambique (Brown et al., t2018b). While 

Farooq et al. (2011) found tthat yields tof tvarious tcrops twere tconsistently thigher tin tCA 

systems tcompared tto tnon-CA tplots tin tUSA, Australia tand tEurope twhere trainfall twas the 
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most tlimiting factor. The tmechanisms tbehind tincreased tyields tin tCA tsystems tunder tdrier 

conditions tinclude, increased twater tinfiltration tand tsoil tmoisture tstorage (Thierfelder et al., 

2017). 

Easy tto tpractice 

The trespondents tindicated tthat tCA twas teasy tto tpractice twith ta tmean tscore tof 2.17 

(standard terror t= t0.049) tas tshown tin tTable 4.2. This came tas ta tsurprise tgiven tthe numerous 

challenges tthat thave tbeen treported tin timplementation tof tCA tin tthe tsmallholder tfarming 

sector.  

Previous tstudies thave tindicated tthat tfarmers tin semi-arid areas tof tZimbabwe thave texpressed 

tconcern over the tneed tfor tincreased tweed tfrequency tunder tCA tparticularly tduring tthe 

tinitial years tof tadoption t (Wagstaff & tHarty, 2010). They talso thave tdifficulties tin traising 

adequate tcrop tresidues tconsidering tthat tin tsouthern tAfrica tand tZimbabwe tin tparticular, 

there is tincreased tcompetition tfor tcrop tresidues tafter tthe tharvesting tperiod twhen tthere tis 

unrestricted livestock taccess tto tthe tresidue tin tthe tfield (Mupangwa et al., t2012; Mupangwa & 

Thierfelder, t2014).  

Additionally, there tis tlimited tbiomass tproduction tin tmost tAfrican tsmallholder tfarming 

systems (Brown et al., t2018b). The tother tinherent tchallenge tis tthat tmost tsmallholder tfarmers 

in tAfrica tfind tit tdifficult tto tgrow tcrops twithout ttilling tthe tland (Bunderson et al., t2011). 

Some authors thave thighlighted tthe tlack tof tappropriate tequipment t (Johansen et al., t2012) 

and tfunctional ttmarkets (Thierfelder et al., t2015b) as tsome tof tthe tbarriers tof tpracticing tCA. 

4.4.2.2 Environmental viability of CA 

Reduces tsoil terosiont 

The trespondents tindicated tthat tCA twas timportant tin tcontrolling tsoil terosion twith ta tmean 

score tof t2.64 (standard terror t= t0.037) tas tindicated tin tTable t4.2. Previous studies thave 

tcredited tCA tfor tcontrolling tsoil terosion (Giller et al., t2009; Dillaha et al., t2010; Thierfelder 

et al., t2012; de tFreitas & Landerst, 2014). In tZimbabwe, CA was tfirst tintroduced tin tthe form 
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of tconservation tagriculture tin tthe t1990s t (Oldrieve, 1993) following texcessive tland 

degradation tcaused tby tthe tintroduction tof tthe tplough (Nyamadzawo et al., t2013).  

In tthe tUSA, CA twas tintroduced tin tthe tform tof treduced ttillage tin tresponse tto tsevere tsoil 

erosion tfollowing the tUSA “tdust tbowls” of tthe 1930s. (Kassam et al., t2014a) Similarly tin 

southern tpart tof tBrazil, the introduction tof tCA tin tthe tform tof treduced ttillage twas tin 

response tto tsoil terosion tproblems t (Bolliger et al., t2006). 

 

CA tcan trestore tdegraded tlandst 

The trespondents tcredit tCA tfor trestoration tof tdegraded tlands twith ta tmean tscore tof t2.46 

(standard terror t= t0.042) tas tshown tin tTable t4.2. tThis tis tin tconsistent twith tLal (2014), who 

indicated tthat tCA tis one tof tthe tsustainable tland tmanagement tpractices tthat tcan treverse tland 

degradation. Rotation with tlegumes tand tleaving tcrop tresidues ton tthe tsurface tmay tstimulate 

biological activity twhich tis timportant tin tthe trestoration tof tdegraded tlands (Nezomba et al., 

2015). Mafongoya et al. (2016) talso temphasized tthe timportance tof tCA tto treverse tland 

degradation tin tZimbabwe. (Chiputwa et al., t2011) tfound tthat tsmallholder tfarmers tin tthe 

northern tpart tof tZimbabwe thad thigh tlevels tof tawareness ton tCA tto treduce tsoil terosion tand 

reverse land tdegradation. Therefore tCA tcan treverse tland tdegradation tespecially tsoil tnutrient 

mining, tthe tdominant ttype tof tsoil tdegradation in tSSA (Henao & Baanante, t2006). This tis in 

line twith tthe toriginal trationale tfor tdevelopment tof tno - ttill tstrategies tin tthe tUSA (Kassam 

et al., t2014a), which twas talso tvalid tfor tAfrica t (Giller et al., t2015) and tZimbabwe 

(Nyamadzawo et al., t2013).  

Environmentally tfriendly 

The trespondents tin tthe tstudy tarea have ta thigh tlevel tof tknowledge ton tthe tbenefits tof tCA to 

the tenvironment twith ta tmean tscore tof 2t.60 (standard terror = t0t.037) as tshown tin tTable t4.2. 

They tindicated tthat tCA timproves tthe tquality tof tthe tenvironment. Numerous tstudies tin 

Zimbabwe have tdemonstrated tthe tability tof tCA tto tcontrol tsoil terosion (Baudron tet tal., 

2015). On tthe tother thand, the increased tbiological tdiversity treduces tapplication tof 
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therbicides, chemical tfertilizers and tpesticidest, which enhances tquality of twater (Eslami, 

2014). Many tof tthe tenvironmental tbenefits tof tCA, which may tcome tat ta tcost tto tthe tfarmer 

are however tenjoyed tby tthe twider tsociety (Kassam et al., t2014b). This tcalls tfor tan tin depth 

cost t- tbenefits analysis so tthat tfarmers tpracticing tCA tmay treceiving tmonetary tincentives tfor 

environmental benefits tof tCA twhich tare tenjoyed tby tthe twider tcommunity. 

 

 

 

Controls tpests tand tdiseases 

The tstudy trevealed tthat tCA tcontrols tpests tand tdiseases twith ta tmean tscore tof t2.43 

(standard terror = t0.043) as tindicated tin tTable t4.2. tCrop rotation tand tdiversification tis tone 

tof the tkey tprinciples tof tCA. Where tlegumes tare tused, they tact tas tbreak tcrops tsince 

tlegumes are tnot tvulnerable tto tthe tsame tpests tand tdiseases twhich tattack tcereals (Zander et 

al., t2016). Additionally, tthe tincreased tbiological tdiversity tunder tCA timplies ta tgreater tbiotic 

diversity tof tpotential tpest tpredators (Kassam et al., t2009). In tsupport tof tthis, (Hobbs et al., 

2008) treported tan tincrease tin tpredatory tbeetles, tspiders, tants, wasps tand tearwigs tunder tCA 

in tsouth tAsia tdue tto tincrease tin tground tcover. 

In tcontrast tto tthe tabove, (Baudeon et al., t2007) found tout tthat tfarmers tin tsouthern tprovince 

tof Zambia tbelieved tthat tcrop tresidues tcan tharbour tpests tand tdiseases. Thierfelder et al. 

(2015a) also tobserved tan tincrease tin tpests tand tdiseases toutbreak tin tthe tinitial tphase tof CA 

adoption in tsome tparts tof tsouthern tAfrica. The above tdiscussion timplies tthat tjudicious 

application of tagrochemicals tand tintegrated tpests tmanagement tare tprerequisites tfor tthe 

control tof tpests tand tdiseases tunder tCA tpractices. 

4.4.2.3 Economic viability of CA 

Reduces tcosts tof tlabour 

Farmers indicated tthat tCA treduces tlabour tcosts twith ta tmean tscore tof t2.29 (standard terror t= 

0.048) tas tindicated tin tTable t4.2. tLabour intensity leads tto tpartial tadoption tof tCA t 
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(Chiputwa et al., t2011) which tsupports tearlier tstudies tthat tsome tfarmers tfail tto tadopt tCA 

due to tlabour tlimitations t (Haggblade & tTembo, t2003; Baudeon tet tal., t2007). Some tstudies 

have however treported tan tincrease tin tlabour tcosts tin tthe tpreparation tof tplanting tbasins 

under the tbasin ttypology tof tCA (Mazvimavi et al., t2010). The labour trequirement tunder tthis 

system will thowever tdecline tespecially tunder theavy ttextured tsoils twhere tthe tbasins tcan tbe 

maintained tduring twinter t (Mazvimavi & tTwomlow, t2009).  

Labour trequirements tin tbasin tmaintenance tcan tbe ta tmajor timpediment tto tadoption of tCA 

tby most smallholder tfarmers tin tZimbabwe tconsidering tthat tmost tsoils tare tgranitic tderived 

sand tsoils. Elsewhere, tfarmers tin tBrazil thave treported tsignificant treduction tin tlabour tcosts 

due tto tadoption tof tCA t (Evers & tAgostini, t2001). Labour tavailability tplays ta tkey trole tin 

the tlikelihood tof tfarmers tadopting tCA t (Thierfelder et tal., t2015b) especially tin tmost tAfrican 

set ups twhere tthere tis tlimited tlabour tdue tto trural turban tmigration tand tthe tHIV/AIDS 

pandemic. 

Reduces tcosts tof tinputs 

The trespondents tindicated tthat tCA treduces tcosts tof tinput twith ta tmean tscore tof t2.51 

(standard terror t= t0t.039) tas tshown tin Table t4.2t. tAlthough tadequate tnutrient tsupply tis 

tessential for sustainable tagricultural tproductivityt, previous tstudies thave tindicated tthat tCA 

systems require tless tinputs tcompared tto tconventional tsystems t (Giller et al., t2015). This tis 

also tconsistent twith tthe tfact tthat tin tmost tparts tof tsouthern tAfrica tincluding tZimbabwe, the 

term tCA tis tsynonymous twith tconservation tfarming t (Mazvimavi & Twomlow, t2009) where 

farmers tpractice tthe tbasin ttypology tof tconservation tfarming tand tseeds tand tfertilizers tare 

concentrated tin tthese tbasins tevery tseason. Friedrich & tKassam (2011) tnoted tthat tthe yield 

benefits tof tCA tare tobtained twith ttless tinputs tcompared tto tconventional tagriculture.  

In tsupport of tFriedrich t& tKassam (2011), Corbeels tet al., 2014; Steward tet tal., 2018) 

observed tthat tCA tplots toutperformed tnon-CA plots teven tif tthe tformer thad tlower tsupplies 

of nutrients. tElsewhere, CA has tresulted tin treduced ttractor tuse, culminating tin thuge tsavings 

in fuel tcosts tin tBrazil (Tekle, t2016). On tthe tother thand, CA thas tproven tto tincrease tyields 

tby promoting biological tprocesses tand tagronomic tpractices tthat tenhance tsoil tfertility, pests 
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and weed tcontrol t (Tekle, 2016). Additionally, tlegume based trotations tenhance tsoil tnitrogen 

status in tcropping tsystems (Mafongoya et al., 2016) which tcan treduce tnitrogen tapplications.  

However, the ttlegumes tdo tnot thave tready tmarkets tin tmost tAfrican tfarming tsystems (Brown 

et al., 2018b). To address tthis tchallenge, there tis tneed tto texplore tthe tuse tof tmulti-tasking 

non - legume tcover tcrops tsuch tas tradish twhich tis tknown tto tscavenge tnitrogen tfrom tdeeper 

layers, for tuse tby tthe tsubsequent tcrop tin trotation tthereby tdecreasing tinput tcosts. The radish 

roots can talso tpenetrate tcompacted tlayers tunder tno ttill toperations, thereby tcreating ta tfine 

tilth tfor tgrowth tof tsubsequent tcrops. Radish may talso supress tweed tgermination t (American 

Society tof tAgronomyt, 2009). Thierfelder et al. t (2018) also tsuggested tthe tintegration tof 

leguminous ttrees such tGliricidia twhich tdoubles tup tas ta tcattle tfeed tand tsource tof tnitrogen. 

However, tin tthe tmedium tterm tfarmers tmay tincrease tcost tof tproduction tdue tto tthe tneed tto 

buy herbicides tand trelated tCA tequipment t (Mazvimavi, t2016). 

Improves tyields 

The respondents tindicated tthat tCA tleads tto timproved tyields twith ta tmean tscore tof t2.58 

(standard terror t= t0t.041) tas tshown tin tTable 4.2. However, ta treview tof tseveral tstudies 

tsuggest that tno ttill ton tits town ttend tto tdecrease tyields (Pittelkow et al., t2015). It tis thowever 

important tto tpoint tout tthat tthe tyield tpenalty tof tno ttill tis tminimised twhere tno ttill tis 

combined twith tmulching tand tcrop ttrotation t (Pittelkow et al., t2015). The tyield tincrements 

attributed to improved tphysicalt, biological tand tchemical tproperties tof tsoils tare trealised tin 

tthe long trun tunder CA. However, short tterm yield timprovements tunder tCA tare tmainly tdue 

tto early tplanting, (Giller et al., t2015). 

Improves tincome 

The trespondents tindicated tthat tCA tsystems tincrease toverall tfarm tincome twith ta tmean score 

of t2.54 (standard terror t= t0t.041t) as tindicated tin tTable t4.2. Majority tof tstudies thave 

tindicated that tCA treduces tmachinery tcosts (Kassam et al., t2009) consequently tleading tto 

reduced tcosts tof tfuel, repair tand tmaintenance tof tmachinery. There are talso tsome tcost 

tsavings related to tdecline in tpests tand tdiseases toutbreaks tdue tto tincrease tin tnatural 
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tpredatory tinsects tand tbreaks tin tpests tlife tcycle tunder tCA (Evers t& tAgostinit, 2001). All 

these ttogether twith the tyield tbenefits tof tCA tlead tto tincrease tin tfarm tincome tover ttime. 

Although tfarmers tindicated tthat tCA tresults tin tthe tincrease tin tlabour tburden tfor tweeding tin 

tconsistent with tMazvimavi et al. (2010t), net tsavings tin tlabour tcosts tare tpossible tin tthe tlong 

trun t (Giller et al., t2009). 

 

 

 

4.4.3 Factors determining respondents’ knowledge on Conservation Agriculture 

4.4.3.1 Age 

The ttresults demonstrate tthat tthe tage tof tthe thousehold thead twas tstatistically tsignificant tin 

influencing tthe tlevel tof tknowledge tabout tCA. Previous tstudies thave tindicated tthat tthe age 

variable can tproduce tmixed tresults ton ttechnology tadoption. This tis tcorroborated tby 

tAkudugu et al. (2012) in ttheir tstudy ton ttechnology tadoption tin tGhana. Maumbe & Swinton 

(t2000) thowever found tthat tage tis ta tsignificant tfactor tin tthe tadoption tof tintegrated tpest 

management tpractices tin tZimbabwet. Also Simtowe tet al. (2011) found out tthat tolder tfarmers 

in Tanzania thad thigher tpropensity tof tseeking tnew ttechnologies. Additionally, Pedzisa (2016) 

found tout tthat tknowledge tis tan timportant tvariable tin tCA tadoption tin tZimbabwe. 

4.4.3.2 Gender 

Study findings tshow tthat tthe tgender tof tthe trespondent thas ta tsignificant tinfluence ton 

knowledge tabout tCA. The available tliterature tshows tthat twomen tin tSSA thave tinadequate 

knowledge of twhere tthey tcan tget tfarming tinputs t (Nyanga, t2012). This tmay tbe tdue tto 

limited access tto textension tservices tas tMakate tet tal.(2017) treported tthat twomen tin tthe 

region have tlimited contact twith textension tproviders. Female tfarmers face texposure 

tchallenges because tof (a) tlack tof tfunds t (b) tinsecurity (c) thousehold tresponsibilities t (Jost et 

al., 2016). Cultural beliefs talso tprohibit twomen tfrom tparticipation tin tmost public tgatherings t 

(Beuchelt t& tBadstuet, 2013). In order tto timprove taccess tto textension tby twomen, 
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government need tto tprovide tadequate ttransport tservices tto textension tpersonnel tto timprove 

textension tdelivery.  

4.4.3.3 Education 

Education tthas ta tsignificant tinfluence ton tknowledge tabout tCA. Education tis ta major 

measurement tof thuman tcapital tand tthis texplains tthe tsignificant tcorrelation tbetween 

education and tCA tknowledge (Uematsu & Mishra, 2010). Maumbe & Swinton (2000) found 

out tthat teducation tis tsignificant variable in tadoption tof tintegrated tpest tmanagement 

tpractices tin Zimbabwe. However, tthe tvariable tcan tproduce tmixed tresults tespecially twhere 

tagriculture is tnot tthe tmajor tsource tof tincome tfor tthe teducated tfarmers (Uematsu & Mishra, 

2010). 

4.4.3.4 Attendance to demonstration sites 

Study results tshow tthat tattendance tto tdemonstration tsites tvariable thas ta tsignificant teffect 

ton tCA tknowledge tlevelt. This can be tattributed tto tthe teffectiveness tof tlearning tby tdoing 

tand observations tand tthe tability tof tdemos tto treduce trisk tpropensity tin tZimbabwe (World 

Vision tU.St, 2017). Experience in tCA talso thad ta tsignificant tinfluence ton tlevel tof 

tknowledge tabout tCA tsince texperience tis tthe tbest tform tof tlearning tfor tthe telderly. Farmers 

with tmore texperience twith tCA tcan tleverage ton tthe twealth tof tknowledge tgathered tthrough 

experimentation t (Kunzekweguta, t2016). 

4.4.4 The respondents’ perceptions towards CA 

Results indicate tthat the tperception tof tnont-adopters towards tCA twas tlow. The tlow 

tperception was tattributed tto tlack tof tCA tequipment, decline tin tcrop tyields tand 

tunmanageable challenges tunder tCA. These items tare tdiscussed tin tdetail tbelow. 

4.4.4.1 Lack of equipment 

The tnon-adopters tindicated tthat tlack tof tequipment twas tta tsignificant tfactor tin texplaining 

the tindifference tin tperception tof tnon-adopters ttowards tCA. Majority tof tfarmers tin 

tZimbabwe practice tbasin ttypology tof tCA (Pedzisa et al., t2015b). Farmers twho tpractice tCA 

in tMudzi tdistrict thave tto tprepare tthe tbasins tevery tseason tsince tthe tgranitic tderived tsand 
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soils tare tdominant tsoil types tin Mudzi district. In tsuch soils tbasins tcannot tbe tmaintained 

during twinter (Mazvimavi & Twomlow, 2009). 

Although tthe tproponents tof tCA tcall tit “dhiga tudye” (dig tand eat) in tZimbabwe, some thave 

coined “dhiga tufe” (tdig tand tdie), because tof tlabour trequirements tin tthe tpreparation tof 

tbasins (Andersson et al., t2011). During the tfocus tgroup tdiscussiont, it was tindicated tthat 

tsome adopters had joined tCA tcooperatives tthat help tthem twith tbasin tpreparation. 

 

 

4.4.4.2 Decline in crop yields 

The respondents tindicated tthat tthe tpossibility tof tdecline in crop yields under tCA twas a 

significant tfactor tin texplaining tthe tlow tperception tof tnon-adopters ttowards CA. Several 

studies thave tindicated tthat tsmallholder tfarmers tin tZimbabwe tdo tnot tapply tall tthe tprinciples 

tof CA ttogether. The yield tpenalties tthat tarise twhen tfarmers tdo tnot tsimultaneously tapply tall 

the tprinciples tof tCA tat tthe tsame ttime tare tdiscussed telsewhere tin tthis study.  

4.4.4.3 CA may lead to serious problems 

The trespondents tindicated tthat tpossibility tof tgetting tinto tserious tproblems twas ta tsignificant 

factor tin tshaping tthe tperception tof tadopters ttowards tCA. Our tfocus tgroup tdiscussions tand 

interviews with tkey informants tmanaged tto telaborate twhy tthe tnon – tadopters tthought tCA 

would tlead tthem tinto tserious tproblems. The tissue of tweeds tcame tout tas tthe tmain tchallenge 

in tconsistent twith t (Giller et al., t2009; Mashingaidze et al., t2012). This tis tnot tsurprising 

tgiven tsome tauthors thave treported tan tincrease tin tweed tintensity tand tpopulation tunder tCA 

(Thierfelder et al., t2015b). The weeds tcan tbe tcontrolled tby tmulching (Mtambanengwe et al., 

2015) in taddition tto tother tcontrol tmeasures.  

However, tfarmers require tmulch tlevels > t4t/ha tto tsuppress ta twider tspectrum tof weeds 

(Mashingaidze et al., t2012). Additionally, tresearch thas tshown tthat tthe tapplication tof tpre - 

emergence therbicides tcan tsuppress tvarious tweeds tspecies (Thierfelder et al., t2015b). 

However, asking tresource tpoor tfarmers tto tbuy tthese therbicides tin tZimbabwe tis tlike tasking 
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someone to ttake ta tcow tfrom tsomeone twho thas tnone. The therbicides tare tnot taccessible tand 

neither are tthey taffordable tto tpoor tresource tfarmers tin tZimbabwe (Thierfelder et al., t2015a) 

and southern tAfrica tin tgeneral (Gowing & Palmer, 2008). tOn tthe tother thandt, some tfarmers 

expressed fear tat tthe tpossible tlong tterm thealth timpacts tof tusing therbicides tduring tthe tfocus 

group discussionst. In other tstudiest, use of therbicides thave tbeen tlinked tto tbreast tcancer, 

abortions tand treproductive tcomplications tin twomen twhile tin tmen tits tlinked tto tlow sperm 

tcountt, tbreast tand tprostate tcancer (Nyanga, 2012). The tperception tof tnon-adopters thas 

several tpolicy timplications. 

It tis tcritical tto ttake tnote tof tthe tconditions tthat thave tbeen tkey tto tthe tsuccessful 

timplantation of tCA tin tother tcountries tand tapply tthe tappropriate tones tto tlocal situation. 

With tthis tin tmind tthe tGovernment tof tZimbabwe tneed tto tensure tfarmers thave taccess tto 

affordable tCA tequipment tand herbicides tthrough tcapacitation tof tlocal tmanufacturers tof 

tequipment and therbicides tso tas tto treduce tlabour trequirements tassociated twith tdrudgery 

tunder CA. In taddition tto tthis, majority of tfarmers tbelieve tthat tthe tyield tbenefits tof tCA tare 

immediate, which is tbased ton tthe tinformation tthey treceive tfrom tthe tproponents tof tCA. 

Rather textension tagents tneed tto ttell tfarmers tthat tCA tbenefits tare tnot timmediate tand tthey 

may encounter tyield tpenalty tat tthe tbeginning. Therefore, agricultural textension tagents tneed 

adequate training for tthem to tget ta tdeeper tunderstanding tof tthe tmechanisms tthrough twhich 

tCA improves tyields tso tas tto tavoid tinformation tasymmetry. They (extension tagents) also 

need tmore ttraining tso tthat tthey tcan tsupport tfarmers ton twhat tconstitute tfull tCA. 

Additionally, tan increased tnumber tof tgovernment tsupported ton tfarm tdemonstration ttrials 

twill be trequired tfor tfarmers tto tobserve tand texperiment twith tCA. Moreover, tfarmers tneed 

tto be provided twith trequisite tinputs tand textension tsupport tduring tthe tearly tphases tof 

adoption. 

4.4.5 Factors determining the perception of non-adopters towards Conservation 

Agriculture 

In torder tto tidentify tthe tsocio – economic tvariables tthat tinfluenced tthe tperception tof tthe 

nont-adopters ttowards tCA, we tperformed ta tmultinomial tregression twhere tperception twas 

tthe dependent tvariable tand tthe tsocio-economic tattributes twere tthe tindependent tvariablest. 
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The toverall tperception tof tthe tfarmers ttowards tCA twas tinfluenced tby tage, tgender, 

education, tvisit tto tdemo tsites tand texperience tin tCA tand tagriculture (Table 4.5). Majority tof 

these are tthe tsame tfactors twhich thad ta tsignificantly tinfluence ton tthe tlevel tof tknowledge tof 

the tfarmers tabout CA (Table 4.3). This goes tto tstress tthe timportance tof tknowledge tin 

shaping the tperception tof tfarmers ttowards tCA tas tshown tby tthe texplanation tgiven tfor 

experience tin tagriculture tand tgender. 

 

 

4.4.5.1 Experience in CA  

Experience tin tCA thas ta tsignificant tinfluence ton tthe tperception tof tthe trespondents ttowards 

tCA. The texperience tin tCA tis texpected tto tcreate tfavourable tperception tgiven tthat 

texperience is tthe tbest tteacher. 

4.4.5.2 Gender  

Gender of tthe trespondent thas ta tsignificant tinfluence ton the tperception ttowards tCA. Gender 

is expected tto texplain trisk tperception ttowards tCA tsince twomen tin tZimbabwe thave 

tmobility challenges twhich tprohibit tthem tfrom tattending tagricultural tmeetings (FAO, 2017). 

Additionally, twhenever tthey tattend tsuch tmeetings, their tparticipation twill tbe tlow (FAO, 

2017). The way tCA twas tfirst tintroduced tin tMudzi tdistrict tmay thave tshaped tthe tinitial 

perception tof tthe tfarmers. In Mudzi, tCA twas tintroduced tin t2004t/05 by tthe tFood tand 

Agricultural Organization (FAO) tand tthree tFarmers tUnions tof tZimbabwe, targeting tsocio - 

economically tempowered tfarmers twho twere talready tmarketing tmaize.  

Although ttargeting tthe tpoor tmight thave tpigeonholed tCA tas ta ttechnology tfor tpoor tand tnot 

well-resourced tfarmers (Nyamadzawo et al., 2013), this tstigma thas tbeen tadequately taddressed 

tduring extensive promotion tof tCA tby tdifferent actors. However, ttargeting tthe tpoor twas more 

appropriate tand tappealing tgiven tthat tCA tseeks tto teliminate tan timportant tbarrier tto 

tcropping by tthe tpoor tin tthe trural tareas tof Zimbabwe: inadequate drought tpower t (Jones et 

al., 2005) Constraints tsuch tas taccess tto tinputs, markets and tcredit twhich twere tnot tpart tof 

this study twere tassumed tto tbe tinferred tin tthe tperception tstatements. However, the tvariables 
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twill be tanalysed tin tour toverall tresearch ttheme tthat tmakes ta tcritical tassessment tof 

tconceptualizing CA tadoption tin tZimbabwe. 

4.4.6 Correlation between Knowledge and Perception; Knowledge and Adoption and 

Perception and Adoption  

Findings indicate tthat tthe tknowledge tvariable twas tweakly tbut tsignificantly tcorrelated twith 

a) tperception tand tb) tadoption. However, tthe tperception tvariable twas tstrongly and 

tsignificantly correlated twith tadoption. A tcorrelation tcoefficient tless tthan t0.5 (Rs t< t0.5) is 

regarded tas tlow/weak (Sharma et al., t2011). Knowledge decreases tthe trisk tperception twhich 

explains the tlow tbut tsignificant correlation tbetween tknowledge tand tperception. On tthe tother 

hand, tthe tweak tbut tsignificant tcorrelation tknowledge tand tadoption tand tthe tvery tstrong 

correlation between tperception tand tadoption timplies tthat (i) tknowledge ton tits town tcannot 

determine tadoption tas tsuggested tby t (Rao & Troshani, 2007), tand (ii), if farmers thave ta 

favourable tperception ttowards tCA, chances tof tadopting tare thight. tIt talso timplies tthat 

tclosing the knowledge tgaps tonly twithout taddressing tthe tkey tissues twhich taffect tthe 

perception of ttfarmers towards tCA tdoes tnot tlead tto tadoption tof tCA. This is tcorroborated tby 

Cheesman et al.(2017) who found tthat tlack tof tknowledge tis tnot ta tfactor tlimiting tCA 

adoption for tfarmers twho thad tincreased tknowledge tof tCA tdue tvisit tto tsome tdemonstration 

centres. 

4.5 Conclusion and Recommendations 

The tmajority tof tthe trespondents twere twomen, with tapproximately tthe tsame tproportion 

tbeing above tthe tage t50. Additionally, tless tthan t10 t% of respondents thad treceived tany 

tformal agricultural ttraining tbut tmajority (> 80 %) relied on tagriculture tfor ttheir tlivelihoods. 

The tmajority of tthe trespondents thad thigh tknowledge tlevel ton tthe, social, teconomic and 

environmental tviability tCA tand tthe texplanatory tvariables twere tage, tgender, tlevel tof tformal 

education, tvisit tto tdemonstration tplots tand texperience twith tCA.  

Majority tof tthe tnon-adopters had low tinterest tin tCA tand tthe texplanatory tvariables tof the 

indifferent tperception twere tage, gender tlevel tof tformal teducation, visit tto tdemo tsites, 

attendance tto tconferences, experience tin tagriculture tand tCA. We talso tfound ta tvery strong 



52 
 

 

 

correlation tbetween tperception tof tthe tfarmer tand this/her tadoption tintention tbut tweak 

correlation between tknowledge tand tperception tand tknowledge tand tadoption. This tstudy 

confirms tthat tknowledge (awareness) is tnot ta tbarrier tto tadoption tof tCA. tThus tintention tto 

adopt tseems tto tbe tconstrained tby tnegative tperceptions ttowards tCA. Therefore tclosing tthe 

perception gap tvery timportant tto timprove tuptake tof tCA tamong tsmallholder tfarmers tin 

Zimbabwe. 
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CHAPTER 5: Conservation Agriculture Adoption Pathways among smallholder farmers in 
Zimbabwe 

Abstract 

Adoption tof tconservation tis tvery tlimited tin tsmallholder tfarming tsystems. tUnderstanding tthe 

pathways of tadoption tcould thelp tunderstand tthe treasons tfor tlimited tadoption tof tthe 

tpractice. The objective tof tthis tarticle tis tto tinvestigate tthe tsignificant tconservation 

tagriculture tadoption pathways tby tsmallholder tfarmers tin tMudzi tDistrict tin tZimbabwe. Data 

was tcollected tthrough ta thousehold tquestionnaire tthat twas ttriangulated tthrough tfocus tgroup 

discussions, tkey tinformant tinterviews tand tpersonal tobservation. Demographic tvariables 

associated twith tsignificant tadoption tpathways twere tdetermined tthrough tordered tlogistic 

regressions. The tsignificant tadoption tpathways twere: knowledge (mean tscore tof t2.13) and 

compliance (mean tscore tof t2.02). The texplanatory tvariables tof tthe tknowledge tpathway 

twere: education, experience tin tagriculture, agricultural ttraining tand tvisit tto tdemonstration 

centers while tthe tgender tof tthe thousehold twas tthe tsignificant tvariable tin texplaining tthe 

compliance tpathway. Therefore, any tfuture tpromotion tof tconservation tagriculture tadoption 

should prioritize tthese ttwo tadoption tpathway tin tmarketing tthe ttechnology. However, tfurther 

research is tnecessary tto tdetermine tthe tmost teffective tadoption tpathway tin tZimbabwe. 

 

Key words: compliance, knowledge, demographic variables, ordered regression, Zimbabwe. 

 

 

 

 

 

 



56 
 

 

 

 

 

 

 

 

5.1 Introduction 

Access tto tinformation tis tcritical for tadoption tof tnew ttechnologies (Jack, 2011). This tis ttrue 

for conservation tagriculturet, which tis tregarded tas tknowledge - intensive tand ta tdiverse 

technology (Hamdy et al. t2016). However, tsmallholder tfarmers tin tsub-Sahara tAfrica thave 

limited access tto tinformation (Ngwira et al. t2014). Simtowe tet tal. (2011) texplored the 

determinants tof tknowledge ton tadoption tof timproved tvarieties tof tpigeon tpea tin Tanzania. 

Their tresults tindicate tthat taccess tto tinformation trelated tvariables tsuch tas tdistance to 

extension tofficer, visit tto tdemonstration tcentres, frequency tof tcontact twith textension 

tworkers, tparticipation tin tparticipatory tvariety tselection, distance tto tthe tmajor tmarket, 

distance tto tthe tnearest tagricultural textension tofficer tand tattendance tto tagricultural tshows 

significantly tinfluence tthe tknowledge taspect. Torres, tDaya, tMa, & tJuvy. (2013) tstudied 

adoption and tuptake pathways tof tgenetically tmodified tor tbiotechnology tcrops tby 

smallholder, tpoor tresource tFilipino tfarmers. They tfound tout tthat tknowledge tacquired 

tthough tinformation tsharing tamongst tfarmers twas tthe tmajor tfactor tthat tdetermined tadoption 

or tno tadoption tof tthe tgenetically tmodified tcrops. 

When tan tindividual tadopts ta ttechnology based ton tone’s tcognitive tability, tthe tbehaviour is 

called tacceptance twhich tfalls tunder tthe tknowledge tadoption tpathway. Smallholder tfarmers 

in tAgro tEcological tZones tII tand tIII tof tZimbabwe, twho tvoluntarily tadopted tconservation 

agriculture after trealising tits tbenefits tare tin tthe tknowledge tpathway tgroup (Mazvimavi & 

Twomlow, t2009). On tthe tother thand, acquired tknowledge tand texperience tabout tconservation 

agriculture tdetermines tthe tlevel tof treturn tto tusing tthe tpractice (Pedzisa et alt. 2015). 

Cheesman, Andersson, & Frossard. (2017) thave tshown tthat ta tclosed tknowledge tgap is 
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assumed twhere tfarmers twould thave tpracticed tconservation tagriculture tfor tat tleast tseven 

continuous tyears. 

5.1.2 Compliance pathway 

When farmers taccept tto tuse ta ttechnology tin treturn tfor tcertain tincentives tsuch tas tseeds and 

fertilizers, tassociated twith tthe ttechnology, the tadoption tbehaviour tis toften treferred tto as 

compliance (Carter et al. t2014). The tpathway tis tinfluenced tby tgender tas tmen tare tlikely tto 

rebel twhereas twomen tare tmore tlikely tto ttake torders (Mazman et al. t2009). Brown tet tal. 

(2018) tinvestigated tpathways tto tintensify tutilization tof tconservation tagriculture tby tAfrican 

tsmallholder farmers. They tfound tthat tfarmers tmay tcomply twith tincentives tsince tthey tare 

constrained by tlack tof taccess tto inputst. There are also situations tin which tindividuals tare 

tforced tto tadopt tcertain ttechnologies tby torganizations twith tno tknowledge tor tprior 

information tabout tthe ttechnology.  

Majority tof tsmallholder tfarmers tadopt ttechnology tbased ton tavailability tof texternal support 

associated with tthe tuse tof tthe ttechnology (Giller et al., t2009). The tuse tof tconservation 

agriculture under tOperation tJoseph tand tthe thumanitarian trelief tprogram tin tZimbabwe tcan 

tbe placed tunder tthis tumbrella tcompliance tpathway tof tconservation tagriculture tadoption. 

Operation tJoseph, which is tregarded tas tthe toldest tconservation tagriculture tinitiative tin 

Zimbabwe, tpromoted tthe tbasin ttypology tof tthe tpractice twhere tfarmers twere tgiven tseed 

tand fertilizers tto tuse tunder ta tcereal tlegume trotation (Twomlow et alt. t2008). Farmers twho 

participated tin tthe tprogram twere tsupposed tto tfollow tvery tstringent tagronomic tguidelines. 

Those thouseholds tthat tfailed tto tadhere tto tthe trules twere tgiven tthree tchances tafter twhich 

they twere tforced tout tof tthe tprogram tif tthey tcontinued tto tdisregard tthe tguidelines tof tthe 

program (Twomlow et talt. t2008). 

Conservation tagriculture thas talso tbeen tadvocated tfor tby tthe tUnited tKingdom’s tDepartment 

for tInternational tDevelopment tand tthe tEuropean tCommission tHumanitarian tAid tOffice 

under tthe Protracted tRelief Program (Pedzisa et al. t2015). The tbeneficiaries tof tthis tprogram 

who were tvulnerable thouseholds tdue tto tfood tproduction tshortfalls (Mazvimavi & tTwomlow, 

2009), twere tgiven tinput tsubsidies (Anseeuw et al. t2012). Such tinitiatives thave tbeen tblamed 
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for creating ta tdonor tdependency tsyndrome tas tparticipants trelied theavily ton tthe tfree tinputs 

(Nhodo et tal. t2011). Pedzisa et tal. (2015a) reported tthat tmajority tof tthe thouseholds tthat thad 

adopted tCA tin tAgro tEcological tZones tII, tIII, tIV and tV of tZimbabwe tabandoned tit tafter 

tthe withdrawal tof tthe tinput tsupport tscheme. 

According tto tthe tlater, the tavailability tof tinputs tis ta tkey trecipe tfor tovercoming tadoption 

barriers of tconservation tagriculture tparticularly tamongst tresource tconstrained tfarmers. 

However, this tis tnot tsustainable tin tthe tlong trun. Derpsch, tLange, tBirbaumer, & tMoriya. 

(2016) thave talso treported cases tof tdis t- tadoption tof tconservation tagriculture tin tParaguay 

due to tlack tof townership tof tthe ttechnology. Cases tof tdis-adoption of tsoil tand twater 

conservation ttechnologies thave talso tbeen treported tin tEthiopia (Teshome et al. t2012). 

Baudron, tMwanza, tTriomphe, & tBwalya. (2007) also treported tcases tof tabandonment tof 

conservation agriculture tby tsome tfarmers tin tsouthern tprovince tof tZambia tafter tdiscontinued 

input tsupport. 

All these tcases tof tabandonmentt/tdis tadoption tof tconservation tagriculture tonly tgoes to tprove 

that tlip stick tadoption tof timproved tagricultural ttechnologies tis ta tcommon tfeature tof 

tmajority of tpoor tresource tfarmers. IFAD (2016) argues tthat talthough tincentives tare 

tnecessary to tkick tstart tconservation tagriculture tuptake tespecially tin tthe tpurchase tof 

equipment, timproved tseeds, fertilizers tand therbicidest, this should tdone tin tconjunction twith 

training so tas tnot tcreate tthe tdependency tsyndrome tamong tthe trecipientst. On tthe tother 

thand, it tis tcritical tfor tresearchers tto tunderstand ttwhat ttriggers conservation tagriculture 

tadoption in tdifferent tfarming tsettings.  

The tpractice twas ttriggered tby tair tpollution tresulting tfrom tburning tof tcrop tresidues tin tsome 

parts tof tChina (IFAD 2016). However, in tthe tUSA tit twas ttriggered tby tthe tdust tbowls tof 

tthe tmid-1930s (Gomiero, t2016). However, tincreasing tfuelt, tmachinery tand tmaintenance 

tcosts were tthe tmain treasons tfor ttriggering tearly tCA tinitiatives tin tZimbabwe (Andersson 

tand Giller t2012). These tcases point tto tan tinteresting tscenario tin twhich tconservation 

agriculture tmaybe tpromoted tto taddress tnational tissues tthat tmight tbe tin tvariance twith 

agricultural trelated tproductivity tchallenges tof tthe tfarmer. 
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5.1.3 Identification pathway 

When tan tindividual tuses ta ttechnology tbecause the/she twants tto tbe tassociated twith tmembers 

in tsociety twho tare talready tusing tthe ttechnology, this tis treferred tto tas tidentification tand 

tthis becomes tan associated tbehaviour t (Jack 2013). Some tfarmers tadopt tnew ttechnologies 

tafter observing tthe tbenefits tof tthe ttechnology tat ttheir tproximal tneighbours. In treality, the 

concept tof “copying tfrom tthe tbest tin tthe class” (Almond tand tHainsworth 2005), which tis 

part tand parcel tof tfree triding tinformation taccess tapplies there. Identification pathway tin 

technology tadoption tis tmore tevident tin tless tdeveloped tcountries tand tthe ttwo tmain reasons 

for tcopying tare tlack tof tinformation tand tdifference tin tdecision tmaking tprocess (Pomp tand 

Burger, t1995). On tthe tother thandt, female theaded thouseholds tare more tlikely tto tcopy tfrom 

others since tthey thave tlittle taccess tto tagricultural tinformation. In taddition, research thas 

shown tthat tmen tare tless tlikely tto tcopy tfrom tothers (Venkatesh and tMorris, 2000).  

Individuals ttend tto tadopt ttechnologies tin torder tto tresemble tothers tin tthe tgroup – tand tthis is 

termed tnormative tisomorphism t (Sastry, t1998). On tthe tother hand, powerful farmers tmay 

encourage tothers to temulate tpractice tof ta tgroup tof tfarmers twho tare talready tpracticing ta 

technology, resulting tin twhat tis tcalled tmimetic tisomorphism. Copying tmechanisms tare talso 

important tin tsituations twhere tthere tare tstrong tsocial tnetwork twhich tallow tmembers tto tgive 

each tother tsocial tand temotional tsupport, companionshipt, ttime tand tinformation twhen tthey 

have tchallenges (Briggs, t1998). This could tbe tcritical tin tthe tfirst tyears tof tlearning tabout 

conservation tagriculture twhen tfarmers tmay texperience tloses. 

A tthorough tunderstanding tof tthe tmajor conservation tagriculture tadoption tpathways tand tthe 

explanatory tvariables tof teach tadoption tpathway tis tcritical tto timprove tconservation 

agriculture uptake tamong tsmallholder tfarmers. This tstudy tuniquely taddresses tthis taspect tby 

focusing ton tZimbabwet. Although conservation tagriculture tis timportant tto tcountries 

throughout tthe tworld, this tstudy tspecifically tfocuses ton tZimbabwe tbecause tconservation 

tagriculture is tnow ta tpolicy tissue tin tthe tcountry tand tthe tagricultural tsector tis theavily 

prioritized tin tthe tcountry’s Intended tNationally tDetermined tContributions tsubmitted tto tthe 

tglobal tParis tAgreement. 
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5.2 Material and Methods 

 5.2.1 Description of study area 

The tstudy twas tcarried tout tin tone tDistrict tof tZimbabwe. Mudzi District tis tlocated tin the 

north teast tpart tof tthe tcountry. The tdistrict trepresents ta ttypically thigh tpotential tagro –

ecological tzone tIIA. Granitic, tnutrient tdeprived tsoils tare tthe tmajor tsoil ttypes tin this tarea 

(Jérôme, t2007). The area treceives tabout tis t1000 tmm tof trainfall tper tseason (Soropa tet al., 

2015).  

5.2.2 Research Design 

A ttotal tof t360 tsmallholder tfarmers tparticipated tin tthe tsurvey tbetween tMarch t2023 tand 

April t2023. Out tof tthe t360 tparticipants twho ttook tpart tin tthe tsurvey tquestionnaire, tonly 

t349 (97 %) fully tcompleted tthe tquestionnaire tand tthese twere tincluded tin tthe tfinal tanalysis. 

 

5.2.3 Data collection procedure 

A tquestionnaire twas tdeveloped tto tcollect tdemographic tinformation tof tthe tsmallholder 

farmers and tto tdetermine tthe tCA tpathway tof tadoption. While tthe tfirst tpart tof the 

questionnaire tconsisted tof tpersonal tinformation, the tsecond tpart tcontained tstatements ton ta 

t5- tlevel tLikert tscale (1- “I tstrongly tdisagreet” and t3- “tneutral” tand t5 t– tI “strongly tagree”) 

that twere tmeant tto summarise teach tof tthe tadoption tpathway tvariable: Knowledge. 

Identification and tCompliance. The tquestionnaire twas ttriangulated tthrough tfocus tgroup 

discussions, key tinformant tinterviews tand tpersonal tobservationst. 360 tparticipants t (120 tfrom 

each ward ttook tpart tin tthe tsemi tstructured tquestionnaires. There wastone tfocus tgroup 

discussions tper tward tand ta ttotal tof t12 tparticipants, chosen tbased ton tage tgroup, tgender tand 

social tclass ttook tpart tin tthe tgroup tdiscussions.  

Key tinformant tinterviews twere tconducted twith tparticipants tfrom tDepartment tof tAgriculture 

and textension, Department tof tIrrigation, Local tauthorities, Non-Governmental tOrganizations, 

agricultural tinput tsuppliers tand tbuyers, lead tfarmers, politicalt, ttraditional tand treligious 

leaders. All tthese tmethods twere taugmented tthrough tpersonal tobservations. Participation in 
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the tsurvey twas tvoluntary tand tmembers twere ttold tthat tonly ta tsummary tof tthe tresults twas 

to tbe tpublished. 

 

5.2.4 Data analysis procedure 

Data twas tanalyzed tusing tSTATA tv t14.0 tin torder tto tdetermine tsignificant tadoption 

tpathways, the tfitness tof tthe tmultinomial tlogistic tmodel tand tdemographic tvariables tof teach 

significant adoption tpathway. On tthe tother thand, information tfrom tthe tfocus tgroup 

discussions twas tanalysed tthrough tthematic tanalysis and tused tto tcross tvalidate tour tfindings. 

The tmulti tnominal tlogistic tregression twas tmost tappropriate tbecause tour tdata tviolated 

certain trequirements tto tdo tnormal tregression (the tdata tdoes tnot tform ta tlinear tpattern) and 

the tdependent tvariables thad tmore tthan ttwo tvalues (Mudzonga, t2012). The tmodel twas 

adapted from trelated tstudies t (Knowler et tal., t2014. The variables tused tin tthe tmultinomial 

logistic regression tmodel tare: tage, tgender, tmarital tstatus, level tof formal teducation, formal 

agricultural ttraining, membership tin tagricultural tassociationst, attendance tto tconferences tand 

demonstration tsites. 

5.2.4.2 Decision Rule 

Likert Model 

X = ∑ x – n: (1) 

Where, tX = tweighted mean t (mean tscore); X t= tLikert tvalue; ∑ t= tsummation tand tn t= ttotal 

respondents / tsample tsize). 

5.2.6 Challenges encountered during data collection 

The tmajor tchallenge tencountered tduring tdata tcollection tare tpresented tbelow; 

 Sample size generalizability 

 Getting consent and approvals from relevant departments  

 Busy schedules of participants 

 Bureaucracy 
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5.3 Results 

5.3.1 Demographic data 

The tmajority (53 %) tof tthe trespondents tcompleting tthe tquestionnaire twere tfemalet, tmarried 

and had treceived tsome tform tof tformal teducation t (Table 5.1). 

 

Table 5.1: Gender, marital status, educational level, experience in agriculture and exposure 

of respondents to agricultural training 

Variable Mean Std 

dev 

Min Max 

tGender tof tHH (1t= tmale, t0 t= tfemale) 0.47 0.500 0 1 

tMarital tStatus tof tHH t (1= tsingle), (t2 t= tmarried), (t3 t= ton 

separation), (t4 t= tdivorced) tand (5 t= twidowed). 

2.57 1.243 1 5 

tAdult tmembers (1 t= t1 - t5), (2 t= 6 t- t10) & (t3 t= t> t10) 1.22 0.461 1 3 

tEducation tlevel tof tHH (1t= tnone), (t2 t= tprimary), (t3 t= 

secondary), (t4 t=tdiploma) tand (t5 t= tdegree) 

1.99 0.782 1 3 

tFormal tAgricultural tTraining tof tHH t (0 t= tNone), (t1 t= tYes) 0.93 0.263 0 1 

tYears tof texperience tin tAgriculture tof tHH (t1t= tNil), (t= t10) 2.95 1.023 1 4 

tMembership tin tAgricultural tassociations t (0t=tNo), (t1t= tYes) 0.96 0.190 0 1 

tAttendance tto tconferences (t0t= tNot), t (t1 t= tYes) 0.89 0.312 0 1 

tAttendance tto tdemonstration tcentres (t0 t= tNo), (t1 t= tyes) 0.85 0.370 0 1 

5.3.1.1 Age distribution of the farmers 

The tage tdistribution tof tthe trespondents tis tindicated tin tTable t5.2 

Table t5.2t: tAge tdistribution tof tthe trespondentst 

tAge tgroupt tFrequencyt tPercentages 

0 < 21 1 0.3 

21 – 30 21 6 

31 – 40 67 19.2 

41 – 50 111 31.8 

Majority tof tthe trespondents twere tin tthe t41 t– t50 tyears tcategory t (Table 5.2) 
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Table t5.3: tSummary tstatistics tof tthe thypothesist 

tHypotheses tpathwayt tMeant tStd terrort tRemarks 

Knowledge tAdoption t→ tAdoption 2.13    0.043 tAccepted 

tCompliance t→ tAdoption 2.02 0.043 tAccepted 

tIdentification t→ tAdoption 1.82 0.042 tAccepted 

 

5.3.3.2 Socio demographic factor affecting significant adoption pathways  

Table t5.4 tshows tthe tregression tresults tof tthe tknowledge tpathway tto tadoption twhile tTable 

5.5 tshows tthat tcompliance tadoption tpathwayt. The log tlikelihood tRatio tChi2 twas t125t.937 

and the tlog tlikelihood twas t-282.4435 for tthe tacceptance ttypology tadoption pathway twith ta 

Pseudo tR2 tof t0.166 meaning tthat tthe tmodel tgave ta tvery tgood tfit tto tthe tdata. The tsocio 

demo tgraphic tvariables tthat tsignificantly (P t< t0.05) influenced tthe tknowledge tpathway twere 

educational tlevel, agricultural ttraining, experience tin tagriculture tand tvisit tto tdemonstration 

centres. 

Table 5.4: Determinants tof tthe tknowledge tpathway tof tCA tadoption 

tVariablet tChit-tsquaret tPt-tvalue 

tAge t12.793 t0.119 

tGender t3.496 t0.174 

tMarital tStatus t20.622 t0.108 

tEducation tlevel t36.570 t0.0001* 

tAgricultural tTraining t36.570 t0.004* 

tMaster tFarmer tTraining t11.120 t0.442 

tExperience tin tagriculturet t1.632 t0.024* 

tBelonging tto ta tsocial tgroup t10.012 t0.048* 

tAttendance tat tconferencest t3.936 t0.140 

tAgricultural tcooperativest t14.704 t0.23 

Likelihood tRatio tChi2 t125.937; tPseudo tR2 t0.166  

Log tLikelihood -t282. 4435; tNote: t* tsignificant at t5 t% probability tlevel. 
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The tlog tlikelihood tRatio tChi2 twas t132.663 and tthe tlog tlikelihood twas t-284.566 twith a 

Pseudo tR2 tof t0.173 tfor tthe tcompliance tpathway tto tCA tadoption timplying tthe tmodel tgave 

ta very tgood tfit tto tthe tdata. The tsocio tdemographic tfactor tthat tsignificantly t (P t< t0.05) 

explained tthe tcompliance tpathway twas tgender tof tthe thousehold thead (Table t5.5).  

 

 

Table 5.5: tDeterminants tof tthe tcompliance tpathway tof tCA tadoption 

tVariable tChi-square tP-value 

tAge t14.05 t0.081 

tGender t3.208 t0.007* 

tMarital tStatus t20.92 t0.201 

tEducation tlevel t3.628 t0.459 

tAgricultural tTraining t32.76 t0.365 

tMaster tFarmer tTraining t3.067 t0.216 

tExperience tin tagriculture t2.112 t0.348 

tLabour tsource t1.019 t0.322 

tAttendance tat tconferences t6.416 t0.601 

tAgricultural tcooperativest t3.671 t0.400 

Likelihood tRatio tChi2 t132.663; tPseudo tR2 t0.173; 

Log tLikelihood t-284.566; * tsignificant tat t5 t% probability tlevel. 

 

5.4 Discussion 

5.5.1 Socio-demographic variables 

The tresults tindicate tthat tmajority tof tthose twho tcompleted tthe tsurvey twere twomen, were 

married tand thad treceived tsome tform tof tformal teducation. Earlier tstudies thave trevealed that 
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women tin tZambia and tZimbabwe thave tchallenges tin taccessing tagricultural textension 

information (Mango tet tal. t2017). The results talso tindicate tthat tmajority tof tthe thouseholds 

respondents had tcompleted tat tleast tprimary teducation twhich tis tcritical tfor tadoption tof tCA 

since tthe tpractice is knowledge tintensive (Cheesman et talt. 2017). On tthe tother, marital tstatus 

is critical tin tdecision tmaking. Previous tstudies thave tindicated tthat tmarried tcouples tcan 

tmake better tdecisions tif tthey tshare tinformation twith ttheir tpartners (Obayelu tet talt. 2014). 

5.4.3 Adoption Pathways 

5.4.3.1 Knowledge pathway to adoption 

The results tindicate tthat tknowledge tacquisition tis ta tsignificant tpathway tto tadoption tof 

conservation tagriculture. Knowledge is tcritical tin tagricultural ttechnology tadoption twhere 

farmers tare tnot tinvolved tin tthe tgeneration tof tthe ttechnology (Jabbar tet tal. t1998). 

Educational tlevel thad ta tpositive tsignificant timpact ton tthe tknowledge tpathway tto 

conservation tagriculture tadoptiont. This is tconsistent twith tearlier tstudies twhich tindicate tthat 

an teducated tfarmer tis table tto tevaluate tthe tbenefits tof ta tnew ttechnology tand tmake 

tdecisions without texternal tforces t (Ntshangase et al. t2018). This tis tnot tsurprising tgiven tthat 

education can tchange tthe tperception tof tindividuals ttowards ta ttechnology tthrough ta tbetter 

analysis tof tpros tand tcons tof tusing ta ttechnology (Marra tand tSsali, t1990).  

In tZimbabwe, adoption ttrends tchanged twhen tFAO tchanged ttactics tand tpromoted 

conservation agriculture tto tthose tfarmers twho talready tunderstood tthe tbenefits tof 

tconservation agriculture t (FAO 2014) tas topposed tto tthe tcompliance tpathways tthat thad tbeen 

introduced in tthe t1990s tat tthe tHinton tEstates t (Harford et tal. t2009) and tduring tthe 

humanitarian relief tprogram twhich tsaw tsome tfarmers tdropping tout twhen tthe tinput tincentive 

was discontinued tin tZimbabwe t (Mazvimavi, t2011). 

The case tof tabandonment tis talso tsupported tby tfindings tby tPedzisa tet tal. (2015), twho tfound 

out a tnegative trelationship tbetween tcontinued tinput tsupport tand tconservation tagriculture 

tabandonment among tsmallholder tfarmers tin tZimbabwe. Due tto tthe tdifferences tin theuristics 

between older tand tyounger tpeople (Besedeŝ et tal. 2012), tit tis ttherefore texpected tthat tolder 

people tcan teasily tassociate tconservation tagriculture twith timproved tyields tjust tlike 
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tassociating “tnurse” with “white” implying tthat tthey tmay tinitially thave ta thedonic ttbehaviour 

towards conservation tagriculture twith tregards tto tits tability tto timprove tyields.  

On tthe tother hand, experience tin tagriculture tand tagricultural ttraining tall thad ta tsignificant 

influence on tthe tknowledge tadoption tpathway. This tis tsupported tby tHaggblade tand tTembo 

(2003) twho tfound tout tthat tagriculture ttraining tand texperience tare timportant tin tmanaging 

agricultural tinnovations. The tvisit tto tdemonstration tcentres tinfluenced tthe tknowledge 

tpathway to tconservation tagriculture tadoptiont. This is tnot tsurprising tgiven tthat tMazvimavi 

tet al. (2011) found tthat tdemonstration tcentres tenable timpulsive tadoption tthrough tobserving 

tbenefits of tconservation tagriculture tthrough tlearning tfrom tothers. 

From tthe tforegoing tdiscussiont, government tagricultural tprograms tthat tare tmeant tto tincrease 

access tto low tcredit tby tsmallholder tfarmers tneed tto tincentivise tCA tfarmers. However, 

extension tagents tneed tto tensure tthat tthe tplots tunder tconservation tagriculture tand tthose tnot 

under tconventional tsystem thave tthe tsame tmanagement tapplications tfor texample ttime tof 

planting, tweeding and tapplication tof tfertilizers. This will tenable tfarmer tto tmake tinformed 

decisions tbased ton texperience tand tobservations. 

5.4.3.2 Compliance adoption pathway 

The tresults tshow tthat tfarmers tin tthe tMudzi tDistrict tadopt tconservation tagriculture tthrough 

the tcompliance tpathway. This tis tnot tsurprising tgiven tthat tthe tlargest tconservation 

tagriculture initiative tin tZimbabwe tby tsome tNon-Governmental tOrganizations, focused ton 

food insecure thouseholds twhom tthey tprovided twith fertilizers tand tseeds. Funding tfor tthis 

initiative tcame tfrom tthe tDepartment tof tInternal tCooperation twith tthe tInternational tCrop 

Research Institute tfor tthe tSemi-Arid Tropics tproviding ttechnical tassistance tto tten Non-

Governmental tOrganizations twho tcarried tout tfield twork. Under tthe tprogram, beneficiaries 

across t13 tdistricts tin tsemi-arid tZimbabwe treceived tfree tagricultural tinputs. The tprovision tof 

free inputs tsaw tan tincrease tin tthe tnumber tof tfarmers tpracticing tconservation tagriculture 

tfrom t20 t000 in t2006/07 to t120 t000 tin tthe t2009/10 tcropping tseason t (Mazvimavi, 2011). 

This figure trose tto t300 t000 tby tthe t2010/11 tcropping tseason tof twhich tabout t40 % tof tthis 

figure thad tadopted tconservation tagriculture twithout tthe tagricultural tinput tsupport 
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(Marongwe tet talt., 2012). The tcompliance tpathway tto tconservation tagriculture tadoption tis 

considered tweak tas tfarmers tmight tabandon tconservation tagriculture twhen tthe tprovision tof 

free tagricultural tinputs tis tdiscontinued (FAO 2014). Participants in tthe tfocus tgroup 

tdiscussions indicated tthat “lipstick” adoption tis tcommon tin tMudzi tDistrict. When tthe tFAO 

realised the tchallenges twith tthe tinput tpathway tof adoption, they tchanged ttactics tto tfocus ton 

a tsmall tnumber tof tfarmers twho twere tconvinced tof tthe tbenefits tof tconservation tagriculture.  

They tset tup tdemonstration tcenters tin nearby tareas; tested tand tintroduced ttailor tmade 

equipment tto treduce tlabour tburden tof tconservation tagriculture ton tplanting tand tapplication 

of fertilizers. This tlead tto ta tmarked tincrease tin tthe tnumber tfarmers tpracticing tthe 

technology. The demonstration tcenters tare tgood trecipe tfor tadoption tof tconservation 

agriculture tgiven tthe tvisual – centric nature tof thuman tbeings. However, tthe tproponents tof 

conservation agriculture tneed tto tembrace tthe tinherent tindigenous tknowledge tthat tare 

compatible twith tconservation tagriculture tinstead tof ttransferring texternal tknowledge tto tthe 

farmers. If tproponents tof tthe tpractice tcan tincorporate tlocal tknowledget, tshow tthat 

conservation tagriculture tplots tcan tget tbetter tyields tthan tconventional tplots tand tprove tthat tit 

is tmore tresilient tto tclimate tvariability tand tchange tthan tconventional tplots, then tthe tmessage 

scientist spread tabout the tneed tto tadopt tconservation tagriculture tbecomes tcandid.  

The gender tvariable twas tsignificant tin texplaining tthe tcompliance tpathway tto tconservation 

agriculture tadoption. Studies thave tshown tthat twomen tare tmore tlikely tto ttake torders 

compared to tmen twho tare tlikely tto tbehave tin ta trebellious tway (Venkatesh et tal. t2000). Put 

it tdifferently, women tmore tthan tmen tare tmore tlikely tto taccept ta tnew ttechnology tbased ton 

availability tof tfacilitating tconditions tin tusing ta tnew ttechnology t (Hu et al. 2010). 

5.5 Recommendations  

 

5.6 Conclusion  

The tmain tconclusion tto tour tstudy tis tthat the tknowledge and tcompliance tpathways twere tthe 

major adoption tpathways tof tconservation tagriculture tby smallholder tfarmers tin tZimbabwe. 
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The tsignificant texplanatory tvariables tof tthe tknowledge tpathway tweret: education tlevel, 

experience tin tagriculture, agricultural ttraining tand tvisit tto tdemonstration tcenters twhile tthe 

gender tof thousehold twas tsignificant tin texplaining the tcompliance tpathwayt. There tis tneed 

for further tstudies tto tdetermine tthe tmost tsustainable tadoption tpathway tof tthe ttechnology 

among tsmallholder tfarmerst. 
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CHAPTER 6: SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

6.1 Introduction 

The tprevious tchapter tpresentedt, tanalysed tand tdiscussed tdata tcollected tin tthe tsurveys tin ta bid 

to tanswer tthe tvarious tobjective tquestions. This chapter tis tmade tup tof tthe summary, 

conclusions tand trecommendations tfrom tthe tstudy tbearing tin tmind twhy tthe tresearch twas 

conducted. The tchapter tis tof timportance as tit tprovides ta troom tfor tnot tonly tconcluding tthe 

research tbut talso tto tgive trecommendations tand tthe tsuggestions ttfor further tstudy. tIn tthis 

chapter tthe tresearcher tmakes tinferences tand tconclusions tof tthe tresearch tusing tthe tinformation 

tobtained from tthe tfindings tas tdiscussed tin tchapter tfour. Appropriate treference twill tbe tmade 

tto sections tof tthis tdocument tin tsupport tof tthe tconclusions tdrawn. Reference twill tbe made to 

findings tof this tstudy tto tsupport tof tthe conclusions tdrawn. 

The tstudy twas tis tpinned tby tthe tcritical role tthat tKnowledge, Attitudes tand tPerceptions 

(KAPs) tcan tplay tto tunderstand tthe tbehavioural tintention tof tfarmers tto tadopt tCA. It talso 

shows tthe tneed tto tunderstand tthe tpersonal, personality, tsocial – economic tcharacteristics twhich 

can taffect tKAPs tand thence tCA tadoption tintention tof tsmallholder tfarmers. KAPs tlooks tat the 

mind tsets tand tbehaviour - “orgware” (Herrero 2003) and thow tthese tmust tbe tmodified to 

accommodate tCA. It tis thowever timportant tto tmention tthat tmajority tof tpeople tcherish tto 

change to ta tsystem tof tgreater tefficiency tin tterms tof tlabour. Therefore, tthe tmind tsets and 

behaviour tof tthe tfarmers tcan tbe tchanged tthrough taccess tto tCA equipment. The taccess tto tCA 

equipment tcan tbe tanalysed tthrough tthe t5As tframework - Availability, tAwareness, 

Accessibility, tAffordability tand tAcceptability (Delve tet talt. 2004). 
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The study tadopted tthe tmixed tmethods tapproach. Questionnaires twere tused tto tgenerate tdata.  

The tfollowing tare tthe tmeasures tthat tthe tresearcher tused tto tanalyse tboth tthe tqualitative tand 

the tquantitative tdata tfor tthe tstudy.  

Qualitative tData tAnalysis: data twas tanalysed twith tthe tuse tof tthematic tand tcontent tanalysis. 

After tconducting tinterviews twhich twere trecorded ton tthe tphone, some tof twhich twere tnoted 

down. The tresearcher tcame tup twith tthemes tfrom tthe tfindings tthat twere tgenerated. Upon 

deriving the themes tfrom tthe tfindings tof tthe tstudy, the tresearcher tfurther tanalysed tthe 

tcontent in teach tand tevery ttheme.  

Quantitative tData tAnalysis: data tobtained twith tthe tuse tof tthe tquestionnaire tresearch 

tinstrument was tanalysed twith tthe tuse tthe tStatistical tPackage tfor tSocial tSciences (SPSS). 

Upon tcompletion tof tthe tdata tcollection tprocess, the researcher tcleaned tand tsorted tthe data. 

The questionnaires tthat twere tnot tfully tfilled twere texcluded tfrom tanalysis. Data twas tthen 

coded and tput tinto tthe tSPSS tsoftware twhere tis twas tanalysed twith tuse tof tvarious tanalytical 

methods. Some tof tthese tinclude tdescriptive tanalysis trelating tto tmean, tstandard tdeviations 

and frequency. Inferential tanalysis twas talso tcarried tout tin twhich tthe tcorrelations tand 

regression analysis twere tcarried tout tto tdetermine tthe trelationship tbetween tvariables. Data 

was presented twith tthe tuse tof ttables tand tfigures. 

6.2 Research summary 

The tstudy twas tbased ton tevaluating tthe tuptake tof tConservation tAgriculture tpractices tamong 

smallholder tfarmers. A case tfor tMudzi tDistrict tin tMashonaland tEast tProvince. The 

objetcives tof tthe study twere; to tinvestigate tthe tbehaviour tof tsmallholder tfarmers ttowards 

adoption tof tCA, to tinvestigate tthe tsignificant tpathways tof tCA tadoption tamong tsmallholder 

tfarmers, tto investigate tfactors taffecting taccess tto tCA tequipment tby tsmallholder tfarmers 

tand to tinvestigate tthe tfactors taffecting taccess tto tmarket tby tsmallholder tfarmers. 

6.3 Conclusions 

This tstudy tdealt twith tconceptualisation of conservation tagriculture tadoption tamong 

smallholder tfarmers tusing tZimbabwe tas ta tcase study. This is ta tvery timportant ttopic tgiven 
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the tneed tto tsearch tfor tnew tagricultural tinnovations tthat tcan tsustainably tincrease 

tagricultural tproductivity without tincreasing tthe tenvironmental tfootprint tof agriculture. The 

main tfocus tof tthis tthesis twas tto tget tan in-depth tunderstanding tof tthe tsocio t- economic tand 

non t- tsocio teconomic tfactors tthat tresult tin tpiecemeal tadoption tof tconservation tagriculture 

despite tdecades tof tresearch tand tpromotion tby tdifferent tentities tin tthe tcountry. To tachieve 

this, ta tpre - tested household tquestionnaire twas tadministered tto t360 tparticipants tin tMudzi 

District tZimbabwe. The questionnaire twas ttriangulated tthrough tfocus tgroup tdiscussions, tkey 

informant tinterviews tand tpersonal tobservations. Household tsurvey data twas tanalysed tusing 

Statistical tPackage tfor tSocial tScientists tand tthe tStatistical tAnalysis tSoftware. However tdata 

from tfocus tgroup tdiscussions tand tkey tinformant tinterview twas tanalysed tthrough tthematic 

tanalysis. 

Literature treview trevealed tthe tcomplexity tof tmeasuring tadoption tof tconservation 

tagriculture. Firstly, tmost tof tthe treported tadoption tfigures tare tmeasured tunder ta tsupported 

project tin twhich tfarmers tare tgiven tinputs tsuch tas tseed tand tfertilizers tas tincentives tfor 

adopting the ttechnology. Secondly, tmajority tof tfarmers in tsouthern tAfrica tand tespecially 

tZimbabwe rarely tadopt tthe tfull tpackage tand tyet tthe tfull tbenefits tof tthe ttechnology tare 

obtained tupon tmeticulous tand tsimultaneous tapplication tof tall tthe tprinciples. 

Results in tChapter tfour tshow tthat talthough tmajority tof tthe trespondents thad tnot treceived 

tany formal tagricultural ttrainingt, agriculture tis ttheir tmain tsource tof tincome tand tlivelihoods. 

In addition, we talso tfound tout tthat ta very tsmall tproportion tof tthe tsmallholder tfarmers thad 

more tthan t10 tyears tof texperience twith tconservation tagriculture, despite tmore tthan ta tdecade 

of CA tpromotion tin tthe tcountry. However, tnotwithstanding tthe tlow tlevel tof texperience twith 

the ttechnology, the smallholder tfarmers thad thigh tknowledge tabout tsocial, economic tand 

environmental tbenefits tof tCA. In tspite tof tthis tseemingly thigh tknowledge tabout tCAt, our 

results tsuggest tthat tthe tperception tof tthe tfarmers thad ta tmore timportant trole tto tplay tin tthe 

adoption tof tCA. Weather, tthis tis tapplicable tto tall tsmallholder tfarmers tin tZimbabwe, tor tis 

only tspecific tto tthe tstudy tarea twill tneed tto tbe taddressed tthrough tfurther tempirical 

investigations tthrough tdisaggregating tthe tdata tto teach tspecific tlocation. However, tfrom tthe 
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current tstudy, we tcan tsafely tconclude tthat tclosing tthe tperception tgap tis tnecessary tin torder 

to timprove tuptake tof tconservation tagriculture tamong tsmallholder tfarmers tin tZimbabwe. 

Results tin tChapter tfive tindicate tthat tsmallholder tfarmers tin tZimbabwe tadopt tCA tthrough 

the tknowledge tand tcompliance tpathways. The adoption tof tconservation tagriculture tin 

response to tconditional thandouts tof tagricultural tinputs (compliance) tis twell tdocumented. 

While tit tcannot tbe tdisputed tthat tfarmers tmay tdiscontinue or tabandon tthe ttechnology tonce 

the tinput tscheme tends, it tis talso tcritical tto tgive tearly tadopters tthe tnecessary tsupport tsince 

benefits of tCA twill ttake tsome tthree – five tseasons tto taccrue. Some tstudies thave talso 

reported tyield tpenalties tin tthe tfirst tfew tyears tof tCA tadoption. The reasons tfor tthe tyield 

penalties are twell tdocumented tin tseveral tadoption tstudies. On tthe tpositive tside thowever, 

farmers tin tthe tstudy tareas tadopt tCA tthrough tthe tknowledge tpathway, meaning tthat 

information is tnot ta tbarrier tto tthe tadoption tof tCA. The tchapter trecommends tthat tfuture 

studies are trequired tto tdetermine tthe tmost teffective tadoption tpathway tof tconservation 

agriculture among tsmallholder tfarmers tgiven tour treservations twith tthe tcompliance tpathway. 

Results tin tChapter tfive tindicate tthat tmajority tof tthe tsmallholder tfarmers tcould tnot tafford 

tto buy tconservation tagriculture tequipment; the tequipment twas tnot tavailable tin tlocal tshops; 

they twere tgeographically tlocated tin tareas twith tlow taccess tto tconservation tagriculture 

tequipment and tin tcases twhere tthe tequipment twas available, farmers twere tnot tsatisfied twith 

the services. The major thighlight tof tthis tchapter tis tthat tit tmade ta tsignificant tcontribution tto 

the tapplication tof tthe t5As tframework tto tclassify tthe taccess tto tequipment tobjectively. This 

might tinform tacademics tand tpolicy tmakers tabout tthe tchallenges tin taccessing tconservation 

agriculture tequipment tby tsmallholder tfarmers tand tat tthe tsame ttime tcapture tthe tsalient tnon-

socio – teconomic tfactors tin tthe tadoption tof tconservation tagriculture. 

It is ttherefore tconcluded tthat tthe tbehaviour tintention tof tthe tfarmers tto tadopt tconservation 

agriculture is tshaped tmore tby tthe tperception tas tcompared tto tthe tknowledge tlevel tof tthe 

farmers. On tthe tother thand, farmers adopt tconservation tagriculture tthrough tthe tknowledge 

tand compliance tpathways. Also the tnont-socio - economic tfactor taffecting taccess tto 

conservation agriculture tare taffordability, accessibilityt, acceptability and tavailability twhile tthe 
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socio economic tfactors taffecting access tto tequipment tare tage, tlevel tof tformal teducation, 

experience twith tagriculture tand tarea tunder tconservation tagriculture. Farmers thad tlow tlevel 

of participation tin tagricultural tmarketst. The access tto tmarkets tmay tbe tenhanced tthrough 

improved access tto textension tand tinputs tand tbelonging tto tan tagricultural tgroups. 

6.4 Policy implication and recommendations 

6.4.1 Implications 

The timplication tof tthese tfindings tis tthat tclosing tnegative tperception tgaps, using tappropriate 

pathways of tadoptiont, improving taccess tto tconservation tagriculture tequipment tand tlinking 

farmers tto tagricultural tmarkets tare tkey tdrivers tof tadoption of tCA tamong tsmallholder 

farmers in tZimbabwe. On tthe tother thand, proponents of tCA tare tadvised tto tconsider tthe 

socio-economic as twell tas tthe tnon t- tsocio t- teconomic tattributes tof tthe tbeneficiaries twhen 

marketing tthe tpractice. 

Addressing tbarriers tto tthe tadoption twill timprove tthe tsustained tuptake tof tthe tpractice tand 

boast farm tproductivityt, thereby tincreasing food tand tincome tsecurity tof tsmallholder tfarmers 

who are tvulnerable tto tthe tvagaries tof tclimate tchange. We tbelieve tthat tthis tresearch thas 

made significant tcontribution tto tthe tcomplex tfield tof tadoption tof tconservation tagriculture 

tby reducing ta tcomplex tadoption tmodel tinto tsmaller tmanageable tand tmeasurable tvariables 

and specifically tbringing tin tthe tnon t– socio teconomic tattribute tinto tthe tadoption tmatrix. 

6.4.2 Recommendations 

 There tis tneed tfor tproponents tof tCA tto testablish tdemonstration tcentres tin teach 

village tso tas tto tpromote texperimental tlearning tas tthis tmight tdecrease ttheir 

indifferent tperception ttowards tthe ttechnology. 

6.5 Areas for further research 

1] Future tresearch tneed tto tfocus ton tthe tmost teffective tand tsustainable tCA tadoption 

pathway.  
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2] Future tresearch tneed tto texplore tgeographical tvariations tin tbarriers tto tadoption tof tCA tby 

disaggregating tdata tfor teach tsite. 

3] Future tresearch tneed tto tcapture tthe trelevance timportance tof teach tof tthe t5As in 

determining access tto tconservation tagriculture tequipment tby tsmallholder tfarmers tin tdifferent 

agro tecological tzones tso tas tto trecommend ttargeted tinterventions. 
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APPENDIX I: QUESTIONNAIRE 

My tname tis tRobert tJamu, I am ta tstudent tBindura tUniversity tof tScience tEducation tpursuing 

Master of tScience tDegree tin tFood tSecurity tand tSustainable tAgriculture. I request tthat tyou 

assist me tin tmy tstudies tby tcompleting tthis tquestionnaire. Your participation tis tvoluntary tand 

you can twithdraw tat tany ttime twithout tpenalty. All tdata twill tbe tkept tconfidential, tand tno 

identifying information tis tstored. By completing tthe tquestionnairet, you tindicate tthat tyou 

voluntarily participate tin tthis tresearch. If tyou thave tany tconcerns, please tcontact tme. My 

details tare tprovided tbelow. 

+263 77 228 3554 

SECTION A: DEMOGRAPHIC INFORMATION 

A1. Age tof tthe tHousehold thead (Decision tmaker) ……………… (Years)  

A2. Gender tof tthe tHousehold tHead (Decision tmaker)  

1= tMale ☐ 2 = tFemale ☐  

A3. tLevel tof teducation tof tthe thousehold thead  

1 = No tformal teducation  2 = tPrimary  3t= tSecondary  4 t= tUniversity  

5= tOther (specify) ___________  

A4. Do tyou tknow thow tto tread? Yes……. No t……….  
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A5. People tliving tin thomestead 

Children (0-17)  Adults t (18-59)   tElderly (>60) 

A6. Do you tbelong tto ta tfarmers tgroup?  

t1t=tYes t☐ 0t=tNo t☐  

A7. What tare tthe tmajor tsources tof thousehold tincome?  

Choose tthree tmost timportant.  

a. Crop tproduction; b. tLivestock tproduction ; c. Business; tdt. Casual labour; tet. Remittances;  

f. tEmployment; g. Others (specify)…………….. 

SECTION B: EMPOWERMENT  

B1. Have you attended any type of training organized by CA promoters?  

☐1 = Yes, ☐ 2 = No  

B2. If yes, please provide the following information 
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B3. If you have not been able to use the knowledge and skills gained, list the three major 

reasons/ constraints?  

(a) ……………………………………………………………………..…………......…………  

(b) ……………………………………………………………………………………………… (c) 

……………………………………………………………................................................. 

SECTION C: CHALLENGES OF ADOPTION 

Score tthe tchallenges tfacing tthe tadoption tof tCA ttechnologies (Score tin ta tscale tof t1 tto t5, 

where t1 tis tthe tleast tchallenging tand t5 tis tthe tmost tchallengingt) tas tlisted tbelow. 

 

SECTION D: OVERALL IMPACT 
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How tdid tthe tCA tinterventions t (in tthe tproject tyou twere tinvolved tin) impact ton tthe tbelow 

listed areas? (Use t1t=tImproved, 2t= tStatic tand t3t= tDecreased) 

 

How has the CA impacts been realized in terms of timelines (Use 1=short term, 2=medium  

 

 

What are the top 3 benefits that can be attributed to the CA projects? 

1=Very reliable, 2=Somehow reliable, 3=Less reliable, 4=Not reliable at all 
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SECTION E: POLICY INTERVENTION ON CA 

Are you aware of any policy intervention that governs the CA technologies? 

1=Yes ☐ 2=No ☐  

If yes, has it worked and what changes has it brought? 

............................................................................................................................................................

............................................................................................................................................................

.......................................................................................................................................... 

  

What kind of policy was it? 

.................................................................................................................................................... 

.................................................................................................................................................... 

  

Do you understand the policy?  

1=Yes ☐ 2=No ☐ 

 

 

 

 

 

SECTION F: AFFORDABILITY AND SUSTAINABILITY 

How durable are the adoption of CA practice? 
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What are your recommendations towards the adoption of CA practices by small holder framers? 

………………………………………………………………………………………………………

………………………………………………………………………………………………………

……………………………………………………………………………………… 

THANK YOU VERY MUCH FOR YOUR TIME AND COOPERATION 
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APPENDIX II: FOCUS GROUP DISCUSSIONS GUIDE 

Interview Guide for the Focus Group Discussion 

1. Have tyou tever theard tof tsmallholder tfarmers tnont-tadopting tCA?  

2. If “Yes” to tthe tabove tquestiont, twhich tCA ttillage tare tthe tsmallholder tfarmers tnon-

adopting?  

3. State treasons/factors you tthink tcontribute tto nont-adoption of tthe tnamed tCA ttillage tin 

question ttwo tamong tsmallholder tfarmers. 

4. What possible tsolutions tdo tyou tthink tcan thelp tminimize/reduce tnon-adoption tof tCA? 

5. Are there tany benefits tthat tsmallholder tfarmers tattain tafter tnont-adopting tCA?  

6. Are tthere tincentives tgiven tto tthose tpracticing tCA?  

7. What types tof tincentives tare tgiven tto tthe tsmallholder tfarmers tpracticing tCAt?  

8. tDo tthe tsmallholder tfarmers twho tnont-tadopt tCA thope tto treadopt tCA? 
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APPENDIX III: INTERVIEW GUIDE 

Interview Guide for the Key Informants  

1. Have tyou tever theard tof tsmallholder tfarmers tnon-adopting tCA?  

2. If „tYest‟ tto tthe above tquestion, which tCA ttillage tare tthe tsmallholder tfarmers tnon-

adopting?  

3. State treasons/factors tyou tthink tcontribute tto tnont-tadoption tof tthe tnamed tCA ttillage in 

question ttwo tamong tsmallholder tfarmers.  

4. tWhat possible tsolutions tdo tyou ttthink can thelp tminimize/reduce nont-tadoption tof tCA? 

5. Are tthere tany tbenefits tthat tsmallholder tfarmers tattain tafter tnont-tadopting tCA? 

6. Are tthere tincentives tgiven tto those tpracticing tCA? 

7. What types tof tincentives tare tgiven tto tthe tsmallholder tfarmers tpracticing tCA? 

8. tDo tthe smallholder tfarmers twho nont-adopt CA hope tto treadopt tCA? 

 


