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Background
• In South Africa, small-scale 

farming is characterised by use 

of inappropriate farming 

practices

• Lack diverse cropping systems

• Cumulatively heighten low crop 

productivity and food insecurity

• Reside on marginal degraded 

lands



Background
• These communities all faced 

challenges relating to declining 

soil fertility and degradation of 

ecosystem services

• Sustainable agriculture (SA)  

technologies implemented to 

intensify production 

 Principled on:

 Organic amendments used as soil 

ameliorants 

 Minimum mechanical soil 

disturbance

 Soil cover (moisture preservation & 

weed suppression)

 Crop rotation or diversification

• Mitigate the effects of climate 

change and improve crop yields 

in the smallholder sector



Study Objectives

• To primarily conduct scientific study within a social context in addressing 

low productivity due to soil acidity leading to low yields resulting from 

limited access to manures (due to commercialization); continuous 

monoculture; low soil moisture and compacted soil

• Assess the impact of biological interventions (vermicompost; cowpea 

intercrop; wild mustard living mulch) on continuous (>10yrs) production 

of amadumbe. 

• Assess capacity built in farmers to ensure technology adaptation as a 

strategy towards building resilient soils

• Evaluate sustainability of the production system (environmental and 

social) for sustainable livelihoods

• Highlight strategies and process towards climate adaptation 
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PARTICIPATORY RESEARCH METHODS

Complementary Methods

THE USE OF MULTIPLE METHODS TOWARD ACTION LEARNING

• Experiential learning; Farmer field schools; Action learning

• Social learning – group; Discovery learning- trial; Transformative learning

PRIMARY STUDY: Field trial

• In response to the researchable questions raised by the farmers it was agreed that 
soil fertility was a major concern for the farmers.  

• Soil fertility was thus selected as a research question to tackle and the method of a 
crop trial in the farmers fields was agreed to as a ‘group’ effort

• Action research: defined as a family of research methodologies which pursue action 
(or change) and research (or understanding) at the same time (Dick, 1997a).

SECONDARY STUDY: Impact assessment of sustainability

• Farmer-led experimentation

• Focus group discussion; Cross visits; Key informant interviews; Survey by 

questionnaire



Approach
• Stakeholder Analysis phase

• Implementation and managing

 Training or farmer-field schools

 On-farm experimentation
 Two types of research trials (collaborative and 

farmer-managed)

• Learning and adapting

 Monthly meetings

• Exit strategy

 Allowed ownership and capacity among 

the local stakeholders 



STRATEGIES AND PROCESS

 Regular visits to the homesteads with trials. These visits allowed further 
social and relational building of trust and information exchange through:

o informal extension activities (identifying bugs, looking at experiments, other 
agronomic issues i.e. phosphorous deficiency in maize showing an interest 
in all of the farmers activities

o Trial monitoring updates: farmer observations on crop growth and stages 
mentioning advantages, disadvantages

 Harvesting of the trials:

o Farmer opinions on when, how and why harvest in a certain manner

o FGD and individual farmer interviews, questionnaires, survey (PRA tools)  
to evaluate the impact of the trials

o Farmer managed trials assessment of adoption/adaptation of best practices



Materials

Crop material

 Amadumbe local variety from Umbumbulu

 Cowpea cultivar PAN 311

Treatments

 Wild mustard (Brassica juncea) living mulch planted between crop rows at 50% 
planting density than the crop stand

 Earthworm (Eisenia fetida) compost from Wizzard worms farm applied at 2.5kg m-2

• Crop species: Taro –T (Amadumbe); Cowpea-C (Imbumba); Wild Mustard 

M(Uqange)

• Vermicompost:application at 2.5 kg m2  

• Copping systems    monoculture; intercrop  

• Experimental sites  5 villages

• Factors tested

- vermicompost application; wild mustard living mulch

- cropping system (monoculture vs intercrop)

- site differences



Participatory Nature of this Field Trial

Context 
Specific 

• Used local technology

• Used local social structures

• Used  fields owned by 
farmers but accessible to 
others as examples 

Sharing of 
power

• Farmers decided on the 
question of soil fertility

• Doing the trails together  
created a sense of 
ownership between external 
and local researchers

Experiential 
learning

• Experiential learning allowed 
student to access local 
knowledge and  farmers to 
link new ideas with local 
knowledge on an equal 
footing

• More flexibility in their future 
decision making processes. 



RESULTS:

Evidence of experiential learning

• Farmers are incorporating their new information – or have reinforced their already 
‘good’ practice  example – more farmers ‘experimenting’ (veggie gardens)

• Particularly livestock farmers have adopted some variation of ‘learning’ from the trials 
e.g. Addition of cowpea to rotation cycle, as an intercrop or on fallow fields

• Farmers learned that spacing of the plants affects the size and quantities of 
amadumbe corms

• Able to inspect presence of root nodules as sign of available soil nitrogen fixed by the 
legume

• At household level, socio-economic and cultural factors significantly influence soil 

fertility management regimes

• Farmer knowledge and skills also make a significant contribution to household food 

security



Reflection on Participatory Research
• Participatory Research is about transformation and the shifting of 

power for decision making.  Although the experimental design was 
fixed, it was designed within the social, cultural and economic 
conditions of the community. 

• By controlling the design for planting and harvesting, a sharing of 
power was established allowing direct learning through the 
“experience” of the field crop trial and for the farmers to gain skills 
and regain knowledge allowing them more flexibility in future 
decision making. 

• Field experiments enabled participation with farmers in the learning 
process and access to their local knowledge.

• Training: Human capacity development to facilitate collaboration for 
efficient service delivery

• Hence, the great need for extension involvement to ensure 
continuity of locally established institutional arrangements



Conclusions and recommendations

• Agricultural policies that put sustainable agriculture at the centre 

are necessary for the transformation of farmers’ livelihoods in the 

midst of climate change

• The participatory action learning has stimulated the innovative spirit 

of farmers

• LER values confirmed intercropping system is beneficial

• Addition of vermicompost enhanced the intercrop benefit by providing 
more nutrients

• Physically, biologically signs of a sustainable production system were 
evident

• increased biodiversity led to resilience of farmers’ cropping systems

• intercrops used ensured diversified household nutrition and food security

• existing technologies were adapted rather than displaced, address local 
production challenges whilst preserving biodiversity and safeguarding 
technology ownership and uptake



ADAPTATION OUTCOMES

Resilient soil system through consistent high yields

• demonstrated systemic integrity through displaying wisdom of strong leadership, 
incremental technological integration and learning for sustainability. Overall 
research impact on natural resources was positively noted by the continued capacity 
of the soil to sustain productivity through high yields as well as maintained soil quality 
and health

• Findings highlighted the impact of research intervention and importance of local 
knowledge in the development of best technological practices and the value of 
communalism and social cohesion for the survival of local agronomic norms 
and traditions whilst maintaining productive capacity of soil resource

• Livelihood Outcomes

Household income improved (informal markets)

Social capital (enhanced capacity)

Productivity increase = High yield consistency

Food security

Reduced risks and vulnerability 

more sustainable use of natural resources

Improved livelihood

• YOUTH CAPACITY BUILDING: ANTS TO NARYSEC
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