Beyond expectations: Reflections of a doctoral student’s experience in participatory crop improvement of African indigenous vegetables in Uganda.
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Executive Summary

This paper is an account of my experiences, lessons and reflections as a doctoral student and lecturer in the Department of Agriculture and Biological Sciences at Uganda Christian University during a participatory crop improvement project.

My reflections on the process of Participatory Varietal Selection (PVS) occurred during the practical application of theoretical knowledge that I had acquired as a student at the plant breeding and biotechnology program at Makerere University’s School of Agricultural and Environmental Sciences. The PVS activities were under a UCU-led project entitled “Enhancing nutrition security and incomes through adding value to indigenous vegetables in East and Central Uganda” in the period 2015-2017.

The PVS activities were carried out with three vegetable farming communities, at the outset of the vegetable improvement program over three growing seasons. One hundred and fifty (150) farmers in Jinja, Mbale and Wakiso districts participated in selecting their preferences in three African indigenous vegetable species (AIVs), namely, Solanum aethiopicum Shum, Solanum aethiopicum Gilo and Ammaranthus spp. This paper focuses on specific experiences in gender participation and group dynamics during field demonstrations. Furthermore, technology transfer and adoption of new technologies were reviewed within the PVS process. Interestingly, both intended and unintended results were achieved during the PVS. Like most places in Africa, AIVs were perceived as a woman’s crop in the study sites with men gaining more interest in the AIVs when they saw the potential economic opportunity they could tap. There was a notable increase

in the number of women participating in the group activities by the third year of the PVS process. I learnt that farmer learning is a gradual process that needs not to be rushed and that PVS requires time and effort to create linkages that lead to the success of the project objectives. I learnt the local language, especially the expressions relating to vegetables, enabling me to gain acceptance in the communities and have a deeper interaction with the farmers.

Background to Participatory Varietal Selection (PVS), Theories, Practice and Expectations Theory versus Practice

The postgraduate arena is filled with opportunities for taking responsibility and management of one’s own learning (Phillips and Pugh, 2005). It necessitates skills and understanding the processes necessary for success. I am currently lecturing at Uganda Christian University, and at the same time studying for a doctorate in Plant Breeding and Biotechnology at Makerere University, Uganda. My research topic is “Characterizing Postharvest Physiological Deterioration (PPD) in Solanum aethiopicum Shum”. It focuses on understanding the genetic regulation of PPD which is an important trait for fresh vegetable quality. This is a taught degree with a research component. Classical and modern plant breeding principles and practices that form the basis for selection and ultimately crop improvement were taught. Other important courses that directly bear on practice or field work include applied agricultural statistics and research methods, where field experimental design is emphasized, in addition to personal development and social skills. The key to a successful outcome of a PVS is the integration of principles from these disciplines with the farmers and scientists needs (Bellon, 2001).

Selection is the vehicle that has brought us modern domesticated crops. Farmers, scientists, and gardening enthusiasts are in one way or another choosing plants every day for their most preferred characters and discarding those deemed undesirable. This is referred to as selection pressure; that is the proportion of the population that is selected for the next generation. Selection pressure though may be positive or negative. Plant breeders regulate it for adaptiveness and to increase the frequencies of other desirable genes (Acquaah, 2012). In crop improvement strategies it is assumed that there is diversity in the germplasm and in my case using mainly agronomic and quality traits I would evaluate the collection. What would be the underlying characteristics or properties in the farmers’ responses? In order to study traits, one is prepared with a set of measureable and observable characteristics known as descriptors. Whereas I had in mind key plant descriptors I needed to study, I was yet to see what the farmers would add and how they would perceive this all. I also had a question of particular interest – “Would gender matter in the process?”

The most highlighted characters of importance in plant breeding are agronomic in nature such as height, branching, weight, leaf area/size, while others are quality traits such as keeping quality (shelf life), color, and texture especially for the case of my research study. Several questions arose such as: Would it be possible for me to recognize the traits that farmers’ value? Which traits would farmers be listing and which ones would they consider advantageous or disadvantageous?

Gender aspects in PVS

Participatory varietal selection (PVS) is a simple way in which breeders and agronomists learn which varieties perform well on-station and on-farm and obtain feedback from potential end-

users (Paris et al., 2011). It is the preferred approach in improving an indigenous crop. PVS is also used to select new varieties for introduction into farmers’ cropping systems. (Joshi and Witcombe, 1996). Testing the performance of local varieties available in the germplasm collection is done by planting them in farmers’ fields. This process involves farmers, research partners, extension officers and other development partners. Joshi and Witcombe (1996) report that working in a participatory manner is expected to result in higher adoption rates. From this point of view therefore, I asked myself how the PVS would consider the importance gender in the methodology.

Managing Group Dynamics

Typically, plant breeders develop varieties isolated from active farmers and release varieties that are most productive under ideal conditions after a series of selection cycles on station; often they are not suitable for local farm conditions (Joshi and Witcombe, 1996). The bulk of released varieties are tested on research stations without including farmers in the decision-making process. When released, farmers may not adopt the new varieties that were pre-selected for them because they have different priorities than plant breeders. In addition, farmers do not always have access to information or access to planting material to help them select crops or varieties that better suit their needs and local growing conditions. Since farmers are the ones who ultimately decide whether or not to adopt a particular variety it is therefore imperative to include farmers’ knowledge for the selection of promising varieties (Bellon, 2001).

How then would farmers, extension workers and other stakeholder be involved in the PVS process to ensure its success? (There were limited resources (financial, time, land, etc.) allocated to this activity amidst conflicting demands, language barriers, gender inequalities and political and climatic conditions to be considered). What processes and linkages were possible in view of the questions above? How would I manage the various group dynamics in the PVS? What social and cultural aspects were to be considered relevant to the PVS? Again, how to select participants representing all gender and age groups remained a central question.

Methodology

The PVS took place in three districts in east and central Uganda; that is Mbale, Jinja and Wakiso. One farmer group per district was selected to participate, in accordance with the project criteria. To design the PVS activities, study sites were selected with the aid of the respective local governments. After the subject of the study was introduced to the community and a core research team consisting of vegetable farmers, one extension worker worked with the research team (PAEPARD project team partners and the doctoral student). This core team then worked together to formulate the objectives of the PVS, the activity plans, the roles and responsibilities of members and small working groups among the farmers (to maintain the gardens) and working guidelines were then agreed upon and signed. The farmers provided the land on a hire basis for on-farm demonstration gardens and were also to establish own home gardens of preferred vegetables from the collection.

Demonstrations and training interventions were an important component of the PVS process. The training was multi-disciplinary along the vegetable value chain; it included agronomy and related topics such as safe agro-chemical use; seed processing; nutrition and appropriate cooking methods; postharvest handling; storage and preservation; leadership and gender issues. Safe use of agro-chemicals, for example, focused on the dangers of misusing them, the selection of right products, their application, and first aid. Demonstration gardens were laid out in simple randomized block design with three replicates for each of the three vegetable species. Within each vegetable specie, five accession lines were planted each season for participatory variety selection and evaluation on selection cues from germination, during the vegetative growth stage and at harvest. PVS and evaluation data on farmer perceptions was collected through unstructured interviews, focus group discussions, key informant interviews, on-farm demonstrations over three growing seasons between 2015 and 2017.

Observations and Lessons Learnt

The results show that PVS went well beyond my expectations in the theme areas of theories and practices of plant breeding, in gender and age aspects as well as in managing group dynamics. I enjoyed travelling, meeting new people and making lasting friendships and linkages in east and central Uganda.

Theory versus Practice

Skills and understanding of the processes necessary for the success of participatory varietal selection were greatly tested. Plant breeding principles and practices such as the regulation of selection pressure in view of the adaptiveness and increased frequencies of desirable genes was a key aspect in my observations. Trait categorization as agronomical and quality in the field observations helped clarify them for the context of postharvest physiological deterioration. Field design layouts and personal development and social skills were enhanced as each community had unique requirements.

Whereas I had in mind key plant descriptors I needed to study, farmers indeed added to the list and enriched the selection criteria thus filling several gaps in knowledge and practice. For example, in seedling and vegetative characteristics, I learnt more detail about branching habit. This has triggered further reflections on the general belief that varietal surveys with farmers are reportedly prone to miss-classification (Bellon, 2001). A case of something to continue chewing on. Learning what was important to farmers and using it to develop new technologies proved key in their adoption of the innovations for African indigenous vegetables (AIVs). There were vivid deviations for example the assumption that AIVs were being routinely consumed by the farmers. When the trials started, it was found that these vegetables were not only being neglected by the research agendas but depending on preference of species, also by the farmers who regarded them as volunteer plants and use them only when necessary as accompaniment to the main menu, as herbs or a last resort when there are no other alternative options for food.
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Figure 1: Mrs. Kabod (left) evaluating AIV germplasm

A few surprises were encountered in language barriers especially difficulty in translation of such terminologies as innovation, gene flow, diversity, nematodes. There were cases where farmers could have challenges in varietal identification and this had a bearing on the theories on how varietal adoption and diffusion occur. Other limitations during the PVS included lack of sufficient seed stock, gender imbalances and unfavorable weather conditions especially drought during the first seasons in 2016 and 2017.

New questions regarding varietal differences and how they are expressed in the field are still causing me to ponder why I am a scientist. Was it be possible for me to recognize the traits that farmers’ value? Yes! Farmers made lists of their traits of importance and ranked them to as either advantageous or disadvantageous. This enabled me to reflect on what crop improvement strategies for agronomic and quality traits I would eventually be evaluating in the collection. The underlying characteristics or properties in the farmers’ responses were sometimes hilarious. For example a variegated plant was compared to a mixed race person locally called ‘kyotara”.

Gender aspects in PVS

The design of on-farm demonstrations to achieve learning objectives both for the farmers and the student was a continuous learning experience for me. Each farming community presented unique challenges and opportunities even for technology transfer and adoption as interventions to identified community needs. In the participating farmer groups, the research tried to include participants who played different roles within the households, such as women, children, spouses, parents and female heads of households. The research team too was gender balanced! Two women and two men on most occasions during the meetings with the farmers and during preparation. Gender inclusion was a sensitive area as the women were initially reluctant about their participation. I observed a high level of low self-esteem among the majority of unschooled farmers, especially the women. Men, women, children and spouses participated although there were more men in attendance at the start who then gradually reduced while the women numbers

increased in the end. Men were more skeptical of the AIVs being worth their time, labor and money investment.

Men rarely participated in the more labor demanding activities. Women did the ‘finer’ chores such seed bed preparation, planting, weeding and cooking. More participants were engaged at the point of evaluating the mature plants. The fact that AIVs were considered more of a women’s domain seemed to influence and/or motivate most participation in the field demonstrations. Most men were more interested in exotic vegetables such as tomatoes, squash, cabbages, etc. These exotic vegetables were already their economic activity involving more men than women. This scenario corresponds to the cases of other crop enterprises perceived to be lucrative such as coffee, where more men tend to participate. However, in other cases, entire households participated because they were looking for new areas to be involved in so as to widen their income base. The participation of all gender and age groups was well achieved and is encouraged in future interventions for improving the livelihoods of smallholder farmers and local crop varieties.

Children came intermittently, mostly due to curiosity in some activities such as colorful displays of seed and leafy harvests and refreshments. Those remaining till the end were influenced by their enthusiastic parents. An interesting observation was made in the consistent attendance of pregnant and lactating mothers throughout the PVS! The children born during this time seemed a lot healthier than those before the project. Even their mothers.
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Figure 2: Project team carrying and admiring babies born during the PVS

I learnt not generalize gender participation and the influence it had on learning and the success of interventions in rural development initiatives. Like most places in Africa, AIVs were perceived as a woman’s crop (reference) in the study sites with men gaining more interest in the AIVs when they saw the potential economic opportunity they could tap. There is need to carefully look at the way household members are organized and interact before deriving the relevance and importance of gender in implementing PVS. Gender considerations, therefore, were also important in the success of the methodology while carrying out the PVS especially imbalances in numbers of men, women and children attending and volunteering to answer questions as well as participation in hands-on activities.

Managing Group Dynamics

There were variations in the way the three farming communities performed in the PVS. The Mbale farmers were inquisitive and at the same time the most reluctant and least cohesive group. In Jinja and Wakiso, the farmer groups were well organized and this could be due to their being registered entities with the local governments. However, the Jinja group had more cohesion and group participation in all activities. This could be attributed to the closeness in age and existing family relations. Both Jinja and Wakiso were already established vegetables farmers with Wakiso having a longer and advanced exposure to information and market linkages. Jinja and Wakiso farmers were observed to be more dynamic than the Mbale group.

During the course of the PVS study, it seemed that in addition to gender, age, hands-on activities and socio-economic and cultural aspects also influenced and /or motivated the most participation in the field demonstrations. Age seemed to influence their commitment to the project. Most of the participants were in the same age group(s) especially for the case of Jinja farmers and as such influenced their regularity of attendance, contribution, agreement and/ or consensus during discussions and hands-on activities. Handouts (refreshments) seemed to influence participation especially in Mbale. Jinja and Wakiso groups were observed to have sustained engagement in the PVS activities as they had prior organizational structures. In Mbale where the groups’ organization structure was unofficial, communication and participation in evaluations and selections by the farmers was problematic. Overall, farmers appreciated training at their own premises and close follow-up, trainings and hands-on activities seemed to fill the identified gaps. Working with established farmers groups therefore, is an added advantage for participatory varietal selection.
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Figure 3: Project team and farmers during field on-farm evaluations

During focus group discussions, women were initially reluctant to speak especially in presence of their husbands, or parents-in-law. However, as the PVS progressed, these barriers to communication slowly reduced and in the end there were surprises! A woman who had hardly

said anything for two years gave a speech on how she, together with her fellow women, felt empowered by the project! Another woman whose self-esteem had been badly shattered in the past testified that she had gained self-worth as a result of what she had learnt and was now teaching her friends and relatives in the community. Sitting arrangements where women were separated from men seemed to be preferred and this eased up contributions especially from members in Mbale and Jinja groups. One’s social position in the society also influenced how vocal a given farmer could be. Community leaders tended to overshadow non-leaders. Farmers were observed to have a good knowledge of their selection cues and the groups would quickly come into agreement on being asked. The research team members interacted easily with the farmers as all local languages were all represented among the team. The team’s participation in all activities fostered free interaction with the farmers which in turn led to deeper understanding of one another’s needs.
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Figure 4: A lady gives an appreciation in the concluding meeting on the PVS

Reluctance and or skeptical farmers fostered my learning in how to deal with poor attitudes in some farmers. Hands-on activities and hand-out materials such as leaflets and the use of visual training aids drew out their interest and participation. So in the end the research team harmonized the social positions, age, gender, level of education family ties, and group organization structures to achieve success of the PVS project objectives. Group dynamics were constantly changing as the activities proceeded. Trainings created more learning opportunities which further motivated farmers’ engagement in the project activities. As earlier mentioned use of visual aids, handouts were also significant in the management of group dynamics. Again, how to select participants representing all gender and age groups remained a central question. Group cohesion during the life time of the project was a key factor in the successful completion of the PVS objectives. Finally the research team used their personal and soft skills to enrich the achievements of the PVS for example in counselling for as it was sometimes difficult to ignore the circumstances they were going through.

There were challenges that still remain for example limited time to spend in communities, a factor of competing priorities for a PhD student, and transfer of extension workers in some cases

interrupted established relationships and networks. Additionally, inclusion of a public health specialist on the team remains a question of whether or not to be considered for future interventions. Nevertheless, participatory varietal selection fostered spillover effects in the socio-economic, gender and indigenous knowledge aspects of both the farmers and the research team and these were also a big highlight in this process. Adoption of preferred cultivars that were perceived beneficial, the boost in women’s esteem in participating in business, improvement in the willingness to share knowledge greatly improved my understanding of crop improvement. New relationships and collaborations also were born during this process. Spill-overs also were observed in transfer of knowledge during undergraduates learning where there was inclusion of specimens of AIVs (for the first time) in practical sessions.

Conclusion

The experiences, lessons and reflections during participatory crop improvement are invaluable well beyond the objectives of the participatory varietal selection. As a doctoral student, the lessons learnt and reflections in the integration of the theory in plant breeding and biotechnology and the practice on-farm continue to inform my career development process. This is a very much needed detour for anyone seeking to grow and improve the development of strategies not only breeding interventions for crop improvement but also for other interventions for rural development in smallholder agriculture. The three communities in the study, each presented me with unique opportunities through their specific situations and challenges. For example each farming community had its own structure and socio-cultural aspects that either fostered or hampered the success of the PVS. At the same time, selection cues were identified from all farmer groups as well as their preferred selections among the tested accessions of Solanum aethiopicum Shum, Solanum aethiopicum Gilo and Ammaranthus spp.

The field demonstrations also provided excellent insights in the roles of gender inclusion and group dynamics during participation varietal selection. Gender had a key influence on engagement in hands-on activities, dialogue in group meetings as well as in technology transfer and adoption. Responses to questions or the lack of it as a result of complex interplay of gender, age, level of education, social status and cultural aspects was observed. Thus not one aspect alone was responsible for the success of PVS on the part of the farmers. In terms of the research team, humility was a notable feature on top of relevant qualifications that were multi-disciplinary. Possession of soft skills such as communication, counselling, role play and presentation were a big plus in the process of PVS. Learning the local language especially the expressions relating to vegetables enabling me to gain acceptance in the communities and have a deeper interaction with the farmers. There is a need for soft skills such as building of listening skills, negotiation, counselling beyond theoretical courses.

I observed that farmer learning is a gradual process that needs not to be rushed. For example there was a notable increase in the number of women participating in the group activities by the third year of the PVS process. Participatory varietal selection fostered spillover effects in the

socio-economic, gender and knowledge aspects of the farmers. Multi-stakeholder involvement requires time and effort to create linkages that lead to the success of the project objectives. However, there is a critical need for more time than provided in the project if truly the project intends to deliver on said the objectives as many unforeseen circumstances can easily derail a project. For example climate change (drought), group disintegration (e.g. the case of Mbale where there was great need for time input in counselling), lack of skills in record keeping, group leadership, business development and farmers growing from reluctance and skepticism to vibrant engagements.

References

Acquaah, G. 2012. Plant Genetic Resources, in Principles of Plant Genetics and Breeding, Second Edition, John Wiley & Sons, Ltd, Chichester, UK. Doi: 10.1002/9781118313718.ch11

Bellon, M.R. 2001. Participatory Research Methods for Technology Evaluation: A manual for

Scientists Working with Farmers. Mexico, D, F.: CIMMYT

Joshi, A. and Witcombe, J.R. 1996. Farmer Participatory Crop Improvement II. Participatory Varietal Selection, a case study in India: Experimental Agriculture.

Paris, T.R, Manzanilla, D., Tatlonghari, G., Labios, R., Cueno, A., and Villanueva, D. 2011. Guide to participatory varietal selection for submergence-tolerant rice. International Rice Research Institute (IRRI).

Phillips, E. M. and Pugh, D. S. 2005. How to get a PhD. A handbook for students and their supervisors. Fourth Edition. Open University Press.

Acknowledgements

I acknowledge the financial support of the European Commission under PAEPARD through FARA. I also thank RUFORUM for the GTA doctoral scholarship.

