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Farmer’s own and joint research on alternative ways   
to grow potatoes in South Africa 

 
by Michael Malinga, Thabane Madondo, Erna Kruger and Brigid Letty 

 

 

This case shows how formal researchers and development workers can join up with famer 
innovators who are continuously seeking ways of improving their farming practices. The 
farmer innovator was already in the process of trying out a method of growing potatoes under 
mulch, suggested to him by a visitor to his farm. He showed this to a development worker, 
who then encouraged him to become involved in a joint experiment together with an 
agricultural scientist and two other farmer innovators interested in trying out mulching. The 
farmer experimenter was in control throughout the duration of the joint experiment, supported 
by the scientist and the development worker. It is a good example of how farmer-led 
experimentation can spark the interest of other people to join in. 
 
 
Mr Madondo is a farmer innovator in Potshini, a village in Ukhahlamba District of KwaZulu-
Natal, South Africa. He is married, with six children, and has just completed a Certificate in 
Participatory Community Development through the Centre for Adult Education at University 
of KwaZulu-Natal. He is a fulltime farmer, growing crops and keeping some cattle, goats and 
chickens. He likes trying out new things to improve his farming. He had been one of several 
farmers involved in on-farm research, together with scientists from the Agricultural Research 
Council (ARC), into minimum-tillage methods for growing potatoes. He then started to 
experiment on his own with an alternative method: growing potatoes under a layer of mulch.  
 
Mr Madondo heard about the idea from a pastor from Lesotho who runs an organisation that 
assists smallholder farmers. The pastor was visiting Potshini with some farmers from 
Lesotho to see Mr Madondo’s minimum-tillage trials. These involved opening a furrow and 
planting the potatoes by hand, then ridging, weeding etc. The pastor suggested trying to 
grow potatoes without disturbing the soil at all. Mr Madondo saw the opportunity this would 
offer to reduce labour in potato production. The pastor had explained only that one could 
place the potatoes in rows on the soil surface and cover them with mulch. Mr Madondo had 
to decide for himself how deep to make the mulch as well as the type of material to use.  
 
First attempt to grow potatoes under mulch 
Before sharing his ideas with other farmers and researchers working in Potshini, Mr 
Madondo tried the new method out for one season on a small portion of his field (5x5m) that 
he had not been using. During the first season (2006), Mr Madondo tried a spacing of 30cm 
between the potatoes in the row and 90cm between rows. The following year (2007), he 
reduced the spacing between the potatoes in a row to 20cm and increased the size of his 
experiment to an area of 15x5m. 
 
From his little experiment, Mr Madondo found out that the system worked but he also saw a 
need for improvement. The material he first used for the mulch was waste grass left over 
from making thatch bundles for roofing, but the mulch layer was too shallow and he could 
harvest only 3–4 small potatoes (or one very big one) per plant. He did, however, note the 
reduced labour requirement, as he needed to work only at planting time. The next time, he 
increased the depth of the mulch layer to 30cm. He had the impression that he obtained a 
very good yield, similar to that when using the conventional method of ploughing and ridging. 
He had not, however, weighed the potatoes, and he left them under the mulch, harvesting 
some only when needed in the house. 
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Encouraging joint experimentation 
At this point in time, Mr Madondo was collaborating with the Farmer Support Group (FSG) – 
the outreach arm of the Centre for Environment, Agriculture and Development at the 
University of KwaZulu-Natal – on the Smallholder Systems Innovation (SSI) Project. This is a 
multidisciplinary programme of applied research aimed at improving rainfed farming within 
the context of watershed and river-basin management. He was working in particular with Mr 
Michael Malinga, a field worker with FSG. Up until this point, their work had been focused 
mainly on homestead vegetable production. 
 
Mr Madondo told Mr Malinga about the new mulching method that he had tried out. Mr 
Malinga was also interested in this, and asked many questions regarding the yields obtained 
compared with the conventional method and the specifics of the method. He wanted to know 
more exactly how Mr Madondo was growing the potatoes under mulch and why Mr Madondo 
thought it was better than the conventional method.  
 
Mr Malinga also encouraged Mr Madondo to share his findings with other farmers in the 
area. Mr Madondo explained that, during the previous season, he had already tried to share 
the outcomes of his experiment with other farmers, but that year the natural grassland had all 
been burnt and there was no grass available for mulching, so the others could not try it out 
for themselves. With encouragement from Mr Malinga, Mr Madondo shared his findings at a 
meeting of a Farmer Learner Group (FLG) that FSG had initiated and was supporting in 
order to have a way to call farmers together to share the outcomes of the SSI project, without 
having an open community meeting but also without setting up a formally registered legal 
entity. Mr Madondo also shared his findings with farmers from the broader area at the 
Sivusimpilo Farmers Forum, another platform initiated by FSG, which involves four 
communities from Ukhahlamba District. 
 
When PROLINNOVA-South Africa circulated a call for proposals for joint experimentation to be 
funded in 2008, Ms Erna Kruger – a development practitioner and researcher working in 
Potshini with FSG and Mr Madondo – offered to assist him in writing a proposal, designing 
the experiment and reporting on the experimentation process. Initially, Mr Madondo prepared 
a draft experimental layout and shared it with Mr Malinga and Ms Kruger. They discussed it 
further and, together, they finalised the layout for the experiment. In addition, two other 
farmers who had learned of the technology at the FLG meeting, Mrs Kethiwe Hlongwane and 
Mrs Sizakele Mduba, also wanted to take part in the experimentation process. 
 
Embarking on a joint experiment 
Since there were delays with the process of accessing the PROLINNOVA funds, Mr Madondo 
went ahead in August 2008 on his own and planted a portion of his field using the mulching 
method. This time, he used a layer of bean residue as mulch. As with his previous trials, he 
did not add any form of fertilizer. 
 
The formal joint experiment funded by PROLINNOVA–South Africa started in October 2008. 
For the main experiment, eight experimental plots, each 5x5m in size, were established in 
order to compare not only mulching with ploughing and ridging, but also to compare the use 
of manure with the use of inorganic fertilizer. The conventional practice of ploughing the soil 
and using inorganic fertilizer was used as the control for the experiment. A total of 96 tubers 
were planted per plot (see Figure 1). 
 
The spacing used in the formal experiment was 30cm within rows and 75cm between rows; 
this was less than Mr Madondo had been using. A combination of maize stover, bean residue 
and thatch grass was used as mulch. Mr Madondo proposed that the potatoes from the 
different plots be weighed so that the yields could be compared. Ms Kruger suggested that 
plant counts also be made to be able to assess germination rates. Yields of the August and 
October mulched plantings were also compared to see the impact of timing. 
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Figure 1: Layout of the experiment 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2: Conventional (left) and mulched (right) potato-produc tion methods  
(Photos: Erna Kruger) 
 
 
Yields were measured using a weighing scale for the different plots, while general plant 
growth was assessed quantitatively. Plant counts were made weekly to monitor how the 
potatoes were emerging from the mulch. In a notebook, Mr Madondo documented this 
information from his experiment. Ms Kruger assisted him by entering the data into a 
spreadsheet and doing some basic calculations of averages, percentages etc. She also 
prepared the progress reports that were submitted to PROLINNOVA-South Africa.  
 
When the potatoes started flowering, Mr Madondo assumed that no more potatoes were 
likely to emerge and he opened up the mulch to see what had taken place beneath it. He 
found that some potatoes had sprouted but some pest had eaten through the stalks and the 
original potatoes had since rotted. 
 
At the sites of Mrs Hlongwane and Mrs Mduba, these farmers took no measurements and 
made only a visual assessment, together with Mr Madondo. He had hoped that they would 
record the potato yield, but the households had already started harvesting and consuming 
the potatoes when he discussed this with the two women.  
 
After harvest, Mr Madondo gave information about the results of the joint experiment to the 
other farmers in the FLGs and to still more farmers at a meeting of the Farmers’ Forum. 
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Figure 3: FLG members discuss findings of the mulching experim ent  
(Photos: Erna Kruger) 
 
 
Outcomes from the joint research 

Germination and survival rates. Plant counts for the potatoes planted under mulched and 
conventional conditions at Mr Madondo’s farm were recorded in November and then a month 
later in December 2008 in order to assess the germination rate (Tables 1 and 2). In 
November 2008, the average number of potatoes that had emerged in the plots with 
conventional treatment was 65%. When the number of plants surviving was assessed again 
in December, the average survival rate in these plots was 53%. The average germination 
and survival rates in the mulched plots in November and December were 35% and 38%, 
respectively. From this, it can be seen that the germination of potatoes on the mulched plots 
increased between November and December, meaning that they were germinating and 
growing with some delay. These potatoes were still emerging from the mulch, while those in 
non-mulched plots were already flowering. 
 
 
Table 1: Germination rates (percentage of plants emerged) a s of 20 November 2008 

Inorganic fertilizer plots Manure plots 

PLOT 3 – Conventional  66% PLOT 1 – Conventional 45% 

PLOT 4 – Mulched  25% PLOT 2 – Mulched  52% 

PLOT 5 – Conventional 72% PLOT 7 – Conventional  76% 

PLOT 8 – Mulched 27% PLOT 6 – Mulched 34% 
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Table 2: Percentage of the potatoes emerged as of 10 Dece mber 2008 

Inorganic fertilizer plots Manure plots 

PLOT 3 – Conventional 50% PLOT 1 – Conventional 30% 

PLOT 4 – Mulched 32% PLOT 2 – Mulched 35% 

PLOT 5 – Conventional 68% PLOT 7 – Conventional  64.5% 

PLOT 8 – Mulched 26% PLOT 6 – Mulched 57% 

 
 
There was a marked decrease in the number of plants between November and December in 
the conventional (non-mulched) plots – a rather unexpected result. However, as mentioned 
above, Mr Madondo had found evidence that pests had eaten some plants in the mulched 
plots. The conventional plots may have been damaged in the same way; this could explain 
the decrease. 
 
Overall, the mulching method produced disappointing results, but Mr Madondo believes that 
this was due to the choice of material using for mulching, which made it difficult for the potato 
plants to emerge. He claimed that his previous experiments had led to better results; 
however, he did not have the data to support his claim. 
 
Yields. In January 2009, the research team weighed the potatoes harvested from a certain 
area in the formal experiment (October planting). This yield was compared with that of 
potatoes harvested at the same time from an equivalent area in the mulched field that Mr 
Madondo had planted in August, where the potatoes had grown very well. The weighing 
allowed not only a comparison of the mulching method in August and October but also a 
comparison of yields of the mulched and conventional method from the October planting. 
Six areas, each 1 m2 in size, were marked off randomly in each of the treatments being 
compared. The number of plants found in each selected area was counted and the potatoes 
harvested from these plants were weighed (see Tables 3 and 4).  
 
The mulched plot planted in August clearly yielded better (58 kg) than the mulched plot 
planted in late October (28 kg). Some possible reasons for this are that: i) Mr Madondo 
watered the August plot; ii) the bean straw used as mulch perhaps made germination of the 
potatoes easier, as it is less dense and more easily wetted than the thatch grass and maize 
stalks used in the October plantings; and iii) rain only came in November, so the October 
planting remained dry for a period and then received unusually heavy rain.  
 
Tables 3 and 4 clearly show that the conventionally ploughed and ridged plot yielded more 
than did either of the mulched plots. It can also be seen that the plots planted with 
commercial fertilizer yielded more in each case than the equivalent plot planted with manure. 
The reason for this was that the mulching method generally resulted in patchy potato 
germination and growth. It appeared that some plants had to struggle to emerge from the 
thick grass and maize stover mulch that was used. 
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Table 3: Comparison of mulched plantings (August and October 2 008) with 
conventional planting (October 2008) 

August planting:  
mulched  

October planting: 
conventional 

October planting:  
mulched 

No. of 
plants  

Weight of 
potatoes 
harvested (kg) 

No. of 
plants 

Weight of 
potatoes 
harvested (kg) 

No. of plants Weight of 
potatoes 
harvested (kg) 

11 8.6 8 15 4 3 

12 6.8 6 11 6 5.5 

12 10 8 13 4 5.5 

14 8.5 8 10.5 3 5 

14 13.5 4 7 4 4 

11 11 4 6 6 5 

74  58 kg 38 62 kg 27 28 kg 
 
 
Table 4: Yield comparison between conventional and mulched pot atoes, using either 
inorganic fertilizer or manure 

October planting: conventional  
(quantity harvested in kg) 

October planting: mulched  
(quantity harvested in kg) 

Inorganic fertilizer plot 62.5 kg Inorganic fertilizer plot 76 kg* 

Manure plot 61.7 kg Manure plot 33.4 kg 

Inorganic fertilizer plot 63.4 kg Inorganic fertilizer plot 47.2 kg 

Manure plot 42.2 kg Manure plot 28 kg 

TOTAL 252 kg  TOTAL 184.6 kg  

* Volunteer potatoes from the previous season came up in this particular plot and thus made interpretation 
of these results difficult. 
 
 
Other benefits of mulching. Mr Madondo found that the layer of mulch decomposed over 
the season and formed compost, thus seemingly improving the soil conditions. He also found 
that the weed challenge in the mulched area was markedly reduced the following season 
compared with the weeds in non-mulched areas. 
 
Results obtained by the other two farmer experimenters. The experiments undertaken by 
the other two farmers produced variable results. Mrs Mduba was happy with the results, but 
her children started to harvest the potatoes before they could be weighed. She said she 
would repeat the experiment the following year.  
 
Mrs Hlongwane was also happy with the results, especially in terms of the ease of harvesting 
the crop, but later found that the mulch was providing a haven for snakes. Mr Madondo had 
planned to ask them to measure yields by volume, since they were not interested in weighing 
the potatoes, but he was too late in asking them and much of their potato plots had already 
been harvested by then. The women said that the children had started harvesting in the 
portion of the field with the mulching experiment, because it was much easier to harvest the 
potatoes under mulch than those under the soil.  
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Figure 4: Mrs Mduba with her potato experiment  (Photo: Erna Kruger) 
 
 
Formal on-station experimentation 
During the same season (2008–09), researchers from the KwaZulu-Natal Department of 
Agriculture and Environmental Affairs made a field visit to Potshini. The researchers who 
made this visit came back later with other horticulturalists to show them Mr Madondo’s trial. 
They were interested in this new practice and replicated the experiment at the Cedara 
Research Station under more controlled conditions. They found that the plants did not 
germinate well, as they struggled to emerge through the mulch, which was a very dense and 
compacted layer of grass. The researchers indicated that they wanted to repeat the 
experiment using a different material as mulch.  
 
Further joint experimentation activities planned 
Despite the disappointing results obtained from the joint experiment, Mr Madondo plans to 
repeat the trial and has applied for support through another PROLINNOVA initiative known as 
Farmer Access to Innovation Resources (FAIR). This is a pilot project to test the functioning 
of locally managed funds to which individual and groups of farmers can apply for support to 
their own experimentation and innovation. Mr Madondo believes that the choice of material 
used for mulching was largely responsible for the poor performance of the mulching method 
in the initial joint experiment and plans to repeat the trial using bean stover, which is what he 
had used in his August 2008 planting.  
 
While the yields of the first season of the formal joint experiment were not good, many 
farmers who became aware of the mulching method regarded it as a promising way to 
reduce the labour inputs for planting and harvesting potatoes. Some of these farmers plan to 
continue experimenting with this new method. For example, Mr Mbhele – a farmer from 
Obonjaneni, also in Ukhahlamba District, who learnt of the technology when Mr Madondo 
presented it at the Sivusimpilo Farmers Forum – started to experiment with ways of using the 
mulching material more efficiently.  
 
Lessons learnt from joint experimentation at Potshini 
The experimentation undertaken at Potshini has been a learning opportunity for all involved. 
The need to have a thorough record-keeping system in place became obvious, as farmers 
need sound information on which to base their decisions, rather than relying only on their 
impressions. Farmers noticed that they could not bring evidence of improvement if they had 
not recorded the results in some way. 
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Another lesson learnt was that the number of factors being compared must be reduced in 
order to ensure that the results can be clearly understood and interpreted by the formal 
researchers and the farmers. 
 
It was also apparent that, when the community members want farmers to conduct 
experiments on their behalf, they need to identify farmers who are committed to the concept 
of experimentation.  
 
Putting principles of farmer-led joint research into practic e 
For an experimentation process to be truly farmer-led, farmers need to be actively involved in 
planning, managing and evaluating the process and results of the experiment. The mulching 
experiment described here clearly reflects a number of key aspects of farmer-led joint 
research, namely: 
• The experimentation was motivated by what a farmer innovator had already started;  
• The farmer innovator prepared the draft experimental design (including the choice of 

treatments) and shared it with the other team members, who then suggested how it could 
be improved;  

• The farmer innovator was actively involved in managing and monitoring the trial, including 
the collection and recording of data and the preparation of field reports; 

• The farmer innovators as well as other farmers in the area were actively involved in 
assessing the outcomes of the research, which included finding possible explanations for 
the experiments obtained; 

• The involvement of other farmers in the experimentation and the active sharing of the 
process and results through the FLGs and Farmers Forum have allowed other farmers to 
learn about the technologies being tested and adapted. 

 
Benefits of farmer-led joint research 
The experimentation process has made the farmers in the FLGs and Farmers’ Forum more 
aware of the benefits of objectively comparing different technologies. It has also made all 
partners more aware of the different skills and knowledge that they can bring together 
through a farmer-led joint experimentation process. 
 
The efforts of the partners have been focused on something that smallholder farmers regard 
as a priority. They have been testing and further developing a labour-saving technology to 
see if it can bring yields comparable with those obtained using conventional tillage methods.  
While the technical outcomes of the experiment were not very positive (i.e. the mulching 
method did not perform as well as expected), the process has provided all parties with an 
opportunity to understand better the factors that need to be considered when planning and 
conducting an experiment. This will inform the next phase of experimentation to be carried 
out in Potshini. 


